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JIECHBIE KYJIbTYPbI KAK METO/l PEKYJIbTUBALIUU
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AnHoTanusi. OnHuM U3 3G (GEeKTUBHBIX CIOCOOOB BOCCTAHOBJICHHS HAapyLIEHHBIX 3€MENb B
30HaxX J0OBIYM MOJIE3HBIX MCKOMAEMBIX MOXET ObITh UX PEKYJbTUBALUS IYTEM CO3/aHUS Ha HUX
JECHBIX KyJbTyp. MMeromuiics ombIT cO3JaHMs JIECHBIX KYJIbTYpP COCHBI B apKTMUYECKOH 30HE
ApxaHrenbcKoi 00JIaCTH yKa3bIBa€T Ha BO3MOXKHOCTb JOCTUKEHHSI UX BBICOKOM yCTOMYMBOCTH K
X0JI0ZaM B 3TOM pailoHe ¢ IOMOIIBIO YA0OpEHUil.

KuroueBble c10Ba: apkTUYecKasi 30Ha, JIECHbIE KYIbTYpPhl COCHBI, MUHEpaIbHbIe YI0OpEHNUS,
(dboTocuHTE3, ABIXaHUE

FOREST CROPS AS A METHOD FOR RECLAIMING
DISTURBED LANDS IN THE OIL AND GAS FIELD ZONE OF THE ARCTIC

L.V. Zarubina
Vologda Dairy Academy, Vologda, email:liliya2 7097 5@yandex.ru

Annotation. One of the effective ways to restore disturbed lands in mining zones can be their
reclamation by creating forest crops on them. The existing experience of creating pine forest
plantations in the Arctic zone of the Arkhangelsk region indicates the possibility of achieving their
high resistance to cold weather in this area with the help of fertilizers.

Keywords: arctic zone, pine forests, mineral fertilizers, photosynthesis, respiration.

Jleca apKTHUYecKOW 30HBI BBIMOJIHAIOT Ba)KHble OMOCQEpHbIE U SKOJIOTHUECKHE (PYHKIIHH,
OTIPENIeNIAI0T KIUMATUYeCKUe U TOYBEHHO-THAPOJOTHMUECKUE YCIIOBHS BOJHBIX OacceifHOB u
TEPPUTOPUH, CIy)KaT OINpeAeseHHbIM OapbepoM Ui MEpeMEelIeHUs Ha KOHTHHEHT XOJIOJHBIX
apKTH4ecKuX Macc. CUuTaercs, 4To MHOTHE )KU3HEHHO Ba)KHBIE ITPOLIECCH] Y apKTUYECKUX PACTEHUN
4acTO MPOTEKAIOT MPU TOPOTOBBIX 3HAYEHHUSAX SKOJIOTMYECKHX (aKTOpOB, a UX ajanTalnus K
NPUPOJHO-KIMMATHUeCKUM  ycinoBusiM  Apktukun u  Kpaitnero CeBepa oOecrneunBaercs
crnenuuueckuMu HU3MEHEeHUssMH B uX Mertabonusme [4]. [loaTomy mpobieMa BOCCTaHOBIICHUS
MPUTYHJPOBBIX JIECOB B CBSI3U C BO3POCIIMM YPOBHEM U HEMpEKpallarolieicss NHTeHCUpUKaen
OCBOEHUS MPUPOTHBIX OOTaTCTB 3TOM 30HBI, KX BO3MOKHOCTb MCIOJIB30BaHUS JIJISl PEKYJIbTUBALIUN
HapyIIECHHBIX 3€Mellb B MECTaxX JOOBIYM MOJIE3HBIX MCKOMAEMbIX, B HACTOSIIEEe BpeMs IPHOOpeTaeT
0COOEHHO BaYKHOE HAPOTHOXO3S5IIICTBEHHOE 3HAYEHUE KaK B HAYYHOM, TaK U B IPUKIIATHOM acleKTax.
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Lenp wcciaenoBaHus: U3YYUTh OCOOCHHOCTH POCTa JIECHBIX KYJIBTYP COCHBI B apKTHUECKOU
30HE C IIeJIb BO3MOXHOIO WX HCIOJb30BaHUS IJIsl PEKYIbTHBAIMU HAPYIICHHBIX 3eMeNb B MeCcTax
MPOMBIIIICHHON pa3paOOTKU MOJIE3HBIX HCKOTAEMBIX.

HccnenoBaHue BBINOIHEHO HA TEPPUTOPUU aPKTUUECKOU MPUPOIHO-KIMMATHUYECKONH 30HBI
ApXaHTenbCcKol 00J1acTH, Ha CEBEPHOM I'paHHIIE apealia pacpOCTPAHEHUS! COCHBI OOBIKHOBEHHOM: B
Jlemykonckom paiione (o/m 3y60Bo, 65°50 c. 11., momtaas 1/k cochbl okono 20 ra), Herenkom AO
(o/m Taparunckoe, 67°50 c. 1., mIomans 1/k cocHsl 7 ra). JJaHHOE MCCe0BAHNE SIBUIIOCH YaCThIO
MHOTOI[€JIEBOTO KOMIIEKCHOT'O U3YUEHUsI CEBEPHBIX COCHIKOB JIMIIAHUKOBBIX, U OBLIO OCBSILIEHO
M3YYEHUI0 MOHMTOpPWHTA (PU3MOIOTMYECKHMX M POCTOBBIX MPOIECCOB y COCHBI B 12-IETHHUX
KYJbTypax COCHSIKA JINIIAHHUKOBOI'O, CO3JaHHBIX B 1993 r. mocagkoi 3-J1eTHUX CAKEHLIEB COCHBI
nox medy Konecosa. Obmiast 1iomaas JecHbIX KyJabTyp okojo 27 ra. Ha o0oux y4acTkax KylbTyp
MOYBa [MECYAHbI MOJ30JI Ha TITyOOKHUX JAPEBHEALTIOBHANBHBIX KpailHe OeAHBIX a30TOM IECKax.
Paccrosinne mMexly mocaJouHbIMM MecTamMH B panax 1 m, mexnay psaamu 2 M. Ilepen mocaaxoit
KOpHEBasi CUCTEMa Ca)KeHIIeB 0OMaKHBaIach B paCTBOP KOPOBSIKA (CMECh KOPOBBHETO MTOMETA U TJIUHBI
¢ noo6asnenue nectuuu 0B (J1JT) ¢ uenpio 3amuThl KOpHEH OT KOpHEBBIX Bpeautenei). [lockonbky
CEBEpHBIE JIECHBIE MOYBHI BecbMa O€IHBI MHHEPAIBbHBIMHU JJIEMEHTaMH, O0COOEHHO a30ToM [9],
MIO3TOMY JUISI TOBBIIICHUS UX TUIOAOPOANS U YCUIICHHUS pOCTA COCHBI OBUIO PEIICHO JOMOJIHUTEIHEHO
BHECTH B KYJIbTYpPbl COCHbI MUHEpAJIbHbIE YA00peHus. Pe3ynbraTel MOYBEHHBIX aHAIM30B [TOKA3aJH,
YTO TIepe/l BHECEHHEM YIOOpEeHHs collep)KaHHWe OoOmero a3ora B MOYBEHHOM mpoduie 5—10 cm
cocraBisio He 6oree 0,93 %, B cnmoe 10-20 cMm oOHapyskeHbI TulIb ero ciuensl. [locie BHeceHus
a30THOTO yJOOPCHHMSI COJIEPKaHME a30Ta B YKa3aHHBIX CIIOSX MOYBHI B CEHTSAOpe Bo3pocio: o 1,30 u
0,05% cootBercTBeHHO. /111 BHEceHUs ynoOpeHuit Obuin 000PYAOBaHbI ClielUaIbHbIE TUIOMIAIKH.
PazmMep ONMBITHBIX M KOHTPOJIBHBIX IJIOMIA0K ObLT pHHAT paBHBIM 0,02 ra. Y 100peHusi BHECEHBI BO
BJIQKHYIO [TOYBY IepeJl HauaioM BereranroHHoro nepuoja no cxeme: (NooP120Keo; NooP120; NooKeo;
Noo; P120Keo; Pi120; Keo), Kr/ra peiicTByromero BemeCTBa B JI033aX COTJIACHO JIUTEPATYPHBIM
pexomenaauusam [8,10]. KoHTponem ciaykuin He yAOOpPEHHBI Y4acTOK JIECHBIX KYJIbTYp COCHBI.
OMBIT 3aJ7105K€H B IBYXKPATHOM MOBTOPHOCTHU (PUCYHOK).
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Puc. Cxema pacnonoxeHus OMbITHBIX TUIONIA0K Ha OMBITHOM MOJUTOHE «3y00BOY.

B kauecTBe a30THOTO ymOOpEHUsSI MCMOIB30BAIM TPAaHYJIMPOBAHHYIO MOYEBHUHY (KapOamu),
docdopHoro - nBOMHON cymepdocdar, KaTUHHOTO - XJIOPHUCTHIM Kanmwil. B 4ucio u3zydaeMbix
(U3HOIOrHYECKHUX MPOIECCOB Y COCHBI BXOAMJIO: MHTEHCUBHOCTU (DOTOCHHTE3a U MHTEHCUBHOCTH
JbIXaHUsI KOpHEW U XBOH. Bo3pacT KynbTyp KO BpeMEHH MPOBECHU nccaeqoBaHuil 12 ner, BpicoTa
cocHsel 1,2-1,5 M.

[Ipn wu3yd4eHWM WHTEHCHMBHOCTH (OTOCHUHTE3a HCIONH30BAIM  HW30TOMHBIA  METOJ
panuoyriepoaHoil MeTku [2]. NHTEHCUBHOCTh IBIXaHUSI XBOM M KOPHEH OMNpenesiach METOJI0M
Boiicen-Mencena ¢ momompio ydera Beygensiomerocs CO» IyTeM THTPOBAaHHS OINBITHBIX U
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KOHTPOJILHBIX PacTBOPOB c1abo0il mIaBeneBOi KUCIOTON C T0OaBIEHUE B pacTBOPHI MO 2-3 Kareib
dbenondTanenHa a1 UX okpamuBanus [1].

PesynbraTel nccnenoBanuii mokasanu (tadin. 1), 4To B apKTUYECKON 30HE B JICTHUI MEPUONT
KOPHHU MOJIOZIOM COCHBI IbIIaT ¢ MHTeHCUBHOCTHIO 0,9-1,2 Mr CO»/(1* 1). Hanbomnee akTHBHO KOpHU
BbIesA0T CO2 B IEpBOM IOJIOBUHE BEreTAllMOHHOIO ME€PHOJa, KOrja MPOUCXOAUT MHTEHCUBHBIN
pOCT BereTaTUBHBIX 10OEroB. B aBrycre, HeCMOTpsS Ha OTHOCHUTEIHHO OJaronpUsTHBIE MOTO/IHBIC
yCIIOBUS, aKTUBHOCTb JbIXaHHMsSI KOPHEH Yy COCHBI II0 CPaBHEHHIO C HAyajJOM BETE€TALlMOHHOIO
nepuoja, 3HaYUTeNIbHO ocinabeBaeT. BHecennble ynoOpenus ycunmnu BbiaeneHue CO; KOpHSIMU.
[Ton BnusHUMEM yHOOpEHHIA BO3pPOCIIa MHTEHCUBHOCTD JIBIXaHHS, KaK MEJIKHX KOPHEBBIX OKOHYAHUH,
TaK ¥ MPOBOAIIMX KOopHEH (Tadi. 1).

Tabmuma 1. Bousinue ynoOpeHuii Ha TbIXaHHe KOpHEW COCHBI B 12-JIeTHHX
KYIbTYypax cocHsKa numaiiaukosoro (mr CO,/(r+u) npu Temneparype 15,5 °C

Kopuu BapuaHnt onbita

Kontposs | N P K PK |[NK |NP |NPK
Menkue 1,1 1,5 1,2 0,9 1,0 1,2 1,6 1,2
[IpoBoasiue 0,6 1,1 0,8 0,6 0,7 0,8 1,2 0,8

JlpixaHue KOpHEH y COCHBI aKTUBH3UPOBAIOCH CPa3y, KaK TOJBKO yIOOpEHUs MOCTYIHUIU B
nouBy. B urioHe y ynOOpEHHBIX COCEHOK KoJMu4ecTBO BbiaensiemMoil CO» mpH IbIXaHUM KOpHEH
MpeBbIIano KOHTPolb Ha 9-38%. OcoOeHHO CyIIeCTBEHHBIE pa3inuvs HaONIONAINCh MEXKIY
KOHTpoJieM U BapuaHTamu ¢ BHeceHHbIM B Hux a30oToM (N, NPK, NP u NK). [locroBepHocTh
pasnuuuii mo kputepuro Ctbrogenta (tswos = 0,8-4,2). DTa akTHBHU3aIUs JBIXaHUS KOpPHEH mocie
BHECECHHSI MUHEPAJIbHBIX YA00OPEHUH, MPEXkKIe BCEro, Obu1a 00yCI0BICHA MOJIOIBIMU aCCUMUIISITAMH,
WHTEHCUBHO MPUTEKAIOIIMMU K KOpHSM M3 KpoHBI [3,6]. B nanbHeiimem, 10 KOHIA BereTaluu,
JBIXaHUE KOpPHEH y OMBITHBIX PACTEHUM TaKKe IMPOJOJIKAIO OCTAaBaThCs O0Jee BBICOKUM, YeM Yy
KOHTPOJIBHBIX PACTEHUH.

Pe3ynbrathl BIUSIHUS OTJEIBHBIX OMOTEHHBIX 2JIEMEHTOB M UX cOYeTaHUi Ha (oTOoCUHTE3 12-
JETHUX KYJbTYpP COCHBI Ha BTOpPOW roja mpeacTaBieHbl B Tabnwuie 2. Bce Bumbl ynoOpenwmii
MOJIOKUTEIBHO BIUSJIN HAa WHTEHCUBHOCTH (oTocHMHTe3a. OCOOCHHO 3HAYUTEIHHOE TOBBIIICHHE
¢dotocunTe3a (Ha 29%), Kak U AbIXaHUS KOpHEH, BBbI3BaJIo a30THOE yaoopenue. Hebomnpimoe (Ha 17%)
MOBBIIIeHHE cKOpocTh accuMuiisiiiun CO» XBOEH 0TMeUanoch W MpU BHECEHUHU B MOYBY (ocdopa.
Memnee Bcero (Ha 6%) (hoTocuHTe3 TOBBICUIICS TIOJ] BIUSHUEM KaluHHOTO ynoOpeHus. B B mepBbiii
roJl Ha IUIOMIAIKaX C 3TUM YJ0OpEeHHEM B psijie ONPECIICHU Yy COCHBI HA0JII0AaIOCh HEOOJIbIIIOE
MajieHre CKOpocTH (HOTOCHMHTE3a, YTO PACIIEHWBAJIOCh HaMU KaK pe3ylbTaT WHTUOUPYIOIIETO
JIEHCTBUS HA aCCUMIJIAIIMOHHBIN anmapaT HOHa XJIOpa, COEPIKaIerocs B XJIOPUCTOM Kaiuu [5].

Tabnuma 2 - BnusHue MuHepaabHBIX YA0OpEeHNH HA HHTEHCUBHOCTh (POTOCHHTE3a
12-neTHuX KynbTyp cocHbl (Mr CO2/(T*4), Ha BTOPOM roj

Hara | OcBeleHHOCTb, BapwuanTt onbita
TBIC. JIK Kontpon | NPK PK | NK NP N P K
b

56,9 259 39,3 34,0 | 382 | 37,6 | 38,5 | 33,6 27,7
14.06 36,0 30,5 37,6 | 32,0 | 36,6 | 39,6 | 34,7 | 34,3 29,5
44,5 22,9 34,5 26,6 | 32,0 | 31,1 | 34,0 | 26,5 28,8
45,0 25,5 33,5 29,7 | 29,3 | 32,6 | 27,5 | 25,5 25,6
3.08 53,0 23,0 38,7 | 28,0 | 33,0 | 35,0 | 30,1 | 28,0 25,1
26,5 23,6 29,0 | 26,8 | 31,0 | 30,2 | 28,6 | 25,6 23,4
Cpennue 25,2 35,5 29,6 | 33,4 | 343 | 32,2 | 29,6 26,9
% % 100 142 120 133 136 128 117 106




Bezonacusiii Ceep — uncrast ApKTHKA!
IV Bceepoccuiickas Hay4qHO-pakTHdeckas konpepenmus: Cypryt, Cypl'Y, 11-12 nost6ps 2021 1.

B cnenmyromme nBa roga kanmuiiHOe yOOOpeHHE TaKXe CIOCOOCTBOBAIO HEOOIBIIOMY
MOBBILIEHUIO HHTEHCUBHOCTHU (hoTocuHTe3a (Ha 6—10 % mo cpaBHeHUIO ¢ KOHTpoJeM). [loOaBneHue
K ka0 gocdopa Mao crmocoOCTBOBAIO MOBHIICHUIO HHTEHCUBHOCTH (poTocuHTe3a. JleiicTBre Ha
¢dotocuHTe3 a3ora, Gochopa u kanug emie O60bIlIe YCUIUBAIOCH, KOT/Ia 3TH 3JIEMEHThl BHOCHIIUCH
komruiekcHo. IlomHoe ynobpenmne (NPK) Ha BTOpoil ron BhI3Bajo MakcumaibHoe (Ha 42%)
noBbIIeHHe (GOTOoCHHTE3a, KoTopoe coctaBmio 29,0-39,3 mr CO/(r*u), OomHAaKO OHO HE
o0ecreunBaio CyMMHPOBAHHOTO 3P eKTa OT KaKAOTO U3 ITUX OTJCIBHO B3SATHIX AJIEMEHTOB. B TO
e BpeMs UCKIIIOYCHHE W3 MUTATEJIbHONW CMECH OJHOTO M3 yKa3aHHBIX DJIEMEHTOB MPHUBOJIWIO K
CHIDKEHHIO CKOpocTH (poTocuHTe3a. OCcOOEHHO CHUIIBHOE CHIKEHHE MHTEHCHBHOCTH (POTOCHHTE3A
MIPOUCXOIUIIO TIPU OTCYTCTBUH B MUTATEIHHOM COCTaBe a3oTa. MckioueHne u3 nuTaTelibHOM cMecu
docdopa Takxke MpUBEIO K HEOOIBIIOMY CHIDKEHUIO MHTEHCUBHOCTH (DOTOCHHTE3a, B TO BPEMs KaK
yIaJeHue U3 ee COCTaBa KaJlus He BIHIIO Ha CKOPOCTh (POTOCHHTE3A.

[Tox BiustHUEEM YAOOPEHUI 3HAYUTEIHHO YITYUIIUJICS JUCTBOW MHEKC KPOHBI COCHBI (Ta0JI.
3). Uepes veThipe roja Ha MIIOIMIAAKaX ¢ MOIHBIM ynoopenuem (BapuaHT (NooP120Keo) XBosi cTama
miiHHee Ha 32%, mumpuHa Ha 91%, tonmmHa Ha 33%. lllupuHa roauyHOro ciosi APEeBECHHBI
yBennumnack ¢ 0,59 mm 10 1,20 MM, niauHa rimaBHoro mobera ¢ 8,3 cm 1o 11,2 cwm.

Tabnuna 3. BiusiHue MUHEpalbHbIX yI0OpeHH Ha JUIUHY
u Maccy 100 nmapHbIX XBOMHOK COCHBI B 12-J1€THUX KYJIbTYpax COCHSIKA JIMIIAHHUKOBOTO

IToka3zarenu BapuanTs! onbiTa

Kontposs | N P K NP NK PK NPK
Hnuna, cM 343 460 395 365 493 442 420 453
Macca,r 2,79 4,42 3,60 2,95 5,16 4,50 4,00 5,35

Takum 00pa3oM, co3gaHue B apKTHUECKOW 30He ApXaHrelbCKON 00JacTh JIECHBIX KYJIBTYp
COCHBI C HCIHOJB30BAHHEM MHUHEPAIBHBIX YyJOOpPEHUI BO3MOXHO W BIIOJHE OIPaBIAHO, a C
9KOJIOTUYECKOM CTOPOHBI OHO MPOCTO HEOOXOIMMO JUIsl MOBBILIEHUS JIECUCTOCTU U YIyYIlIEHUsS B
pEruoHe SKOJIOrMYecKor o0cTaHOBKH. MuHepanabHble yIoOpeHHs (OCOOEHHO a30T) Y COCHBI
NPUBOAAT K MEepecTpoiKe BCEro KOMIUIEKCa (U3MOJOTMUYECKHMX M POCTOBBIX MPOIECCOB, KaK B
KOpPHEBOW CHCTEME, TaK M B aCCUMMWJIILIMOHHOM amnmnapare B CTOPOHY YJIy4lIEHHUS UX pabOThl, U B
LIEJIOM JOJDKHBI CIIOCOOCTBOBATh IMOBBIIMIEHUIO OMOJOTMYECKOM MPOAYKTUBHOCTH M 3alllUTHBIX
CBOMCTB JIECOB 3TOr0 YHUKAJIbHOTO peruona [7]. CoriacHO MMEIOIIErocs OIbITa B IpYrUX pernoHax
Poccun u Halmmx vcciae10BaHuM, JIECHBIE KYIbTYphI BIIOJIHE MOTYT OBITh YCIEIIHO UCIOIb30BAHbI U
B apKTI/I‘{€CKOI>'I 30HC AJId pCKYJIbTUBAIIUU HAPYHICHHBLIX 3€MEJIb B IIPOMBIINIJICHHBIX MECTax )IO6I>I‘-II/I
MOJIE3HBIX UCKOMAEMBIX.
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Ilapannens:
YMHOE PACTEHUEBOACTBO U JIECOKIIMMATHUYECKUE I[TPOEKTHI

VJIK 58.006

OIIBIT UHTPOJIYKIIMA JEKAPCTBEHHBIX PACTEHUI
B CUBUPCKOM BOTAHHYECKOM CALY
TOMCKOI'O I'OCYJAPCTBEHHOI'O YHUBEPCUTETA

3unnep H.C.
Tomckuti cocyoapcmeennwiti yuugepcumem, 2. Tomck, e-mail: zinner@inbox.ru

AHHoTauusi. B crartbe mnpuBeneHbl HEKOTOpblE UTOI'M WHTPOJIYKIMU JIEKAPCTBEHHBIX
pacrenuii Ha fore Tomckoil ob6mactu. OmnmcaHbl TONyYEHHBIE PE3YIbTAThl, HAMPABICHUS
CTPATCTUYCCKOI'0 U HAYUYHOT'O pa3BUTHA. HpeIICTaBJIeHa I/IH(bOpMaIII/Iﬂ 0 COBpECMCHHOM COCTOSAHHU U
KOJIJICKIIMOHHBIX (hOH1aX.

KialoueBbie cjoBa: CuOupckuii OoTanuueckuid caag TOMCKOro TrocynapCTBEHHOTO
YHUBEPCUTETA, HWHTPOIYKIHUS JIEKAPCTBEHHBIX pACTCHUM, HAIPaABICHUS HAYYHOTO Ppa3BUTHUSA,
cTpaTerusi.

INTRODUCTION RESEARCH OF MEDICINAL PLANTS
IN THE SIBERIAN BOTANICAL GARDEN
TOMSK STATE UNIVERSITY

Zinner N. S.
Tomsk State University, Tomsk, e-mail: zinner@inbox.ru

Abstract. The article presents some results of the introduction of medicinal plants in the south
of the Tomsk region. The results obtained, directions of strategic and scientific development are
described. Information on the current state of affairs, collection funds is provided.

Keywords: Siberian Botanical Garden Tomsk State University, cultivation medicinal plants,
directions of scientific development, strategy.

WMHTEeHCUBHBIA UHTPOIYKIIMOHHBIN SKCIIEPUMEHT C JIEKAPCTBEHHBIMHM PACTEHUSIMU HaydaT B
1971-1972 romax. B »TOT mepmonx co3naHa MmepBas SKCIHO3MLMS JEKAPCTBEHHBIX pPACTEHUHN C
MIPUBJICYCHUEM UHTPOIYIIEHTOB M3 Pa3IMYHbIX cTpaH mupa. B 1983 roay B ctpykrype Cubupckoro
6otannyeckoro camga TI'Y co3gana nabopaTopusi WHTPOIYKIIMM JIEKAPCTBEHHBIX PacTEHUH,
OCHOBHBIMM  3a/ladyamMH  Jlabopatopuu OblTM pa3pabOTKa HAyyHbIX OCHOB HHTPOAYKLIHU
JICKApCTBEHHBIX PACTEHUH B YCJIOBUSAX CHOMPCKOTO pPETHOHA M OTOOp XO3SHCTBEHHO-IIEHHBIX
MOMYJSIUM ¥ popM. Y HCTOKOB cO37aHMs M pa3BUTHs HampaBieHus ctosuin T. A. Peuna, T. II.
Ceupunona, T. I'. Xapuna u ap. B Hactosmuit MOMeHT 1aGopaTopysi BHOBb BOCCTAaHABIMBAET CBOIO
paboTy mociie cepbe3HOro KaJpoBOro KpU3nca 1 Mo4TH MOJHOM NPHOCTaHOBKU PabOTHI.

OcHOBHBIE KOJIEKIIMOHHBIE (POH/IBI COCPEIOTOUEHBI B I0r0-BOCTOYHON YyacTu ropoja ToMcka
Ha DKOCHCTEMHOW JIEHIPOJOTUYECKON TEPPUTOPHH Calla — KOTOpas MPEACTABIISIET COOOM 3EJICHBIN
MacCCHB C YMBHUTEIbHBIMH JIAHAIIAPTAMHU U KOJJICKIIUSMH I€PEBbEB U KyCTAPHUKOB, I€KOPATUBHBIX,
JICKAPCTBEHHBIX U CEJIbCKOXO3IMCTBEHHBIX pacTtenuit [1, ¢. 5]. Kpome storo B 2021 rony cozmana
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y4e0HO-IEMOHCTPAIIMOHHASL KCIIO3UIUS «O(UIIMHATILHBIC JIEKAPCTBEHHBIE PACTCHUS», B PaMKax
Pa3BUTHS IKOJIOTO-PEKPEAIMOHHON AeATEIbHOCTH JabopaTopuu (puc. 1).

o~ F gt Y o, 1 LAt \
Puc. 1. Bxoa Ha yueOHO-IEMOHCTPAMOHHYIO 3KCIIO3UINIO «O(pHUIIMHATILHEIE JICKAPCTBEHHBIE PACTECHHS,
co3nannymo B 2021 rony.

Komnekuust npeacrasneHa 350 BuzaMu  JIEKapCTBEHHBIX PAcTEHUH, MPOXOASIINX
sKcnepuMeHT yxe okoio 10 m Oonee ner. K HactoslieMy BpeMEHM IOJYYEHBI CIEIYIOLIHE
pe3yJIbTaThl:

1. OTo6pansbl 168 BEICOKOYCTONYMBBIX B yClI0BUAX TOMCKOMN 006J1aCTH JIEKapCTBEHHbBIX BUJIOB;

2. Pa3zpaboTaHbl palliOHaIbHbIE IIPUEMbI BO3IENIbIBAaHUS U cOOpa JIEKAPCTBEHHBIX pPAaCTEHHM
U3 pOJOBBIX KOMIUIEKCOB Rhodiola L., Rhaponticum L., Arnica L., Hedysarum L., Scutellaria n np.
[2; 3];

3. HakoruieH noceBHOM U MOCaA0YHbIN MaTepUa;

4. OtoOpaHbl U pa3MHOXKEHBI IPOAYKTUBHbBIE 00PA3IIHI;

5. Pa3zpaboTaHbl arpoTeXHUKH.

Jlaboparopus BeleT UCCIeA0BaHU 110 HAPABICHUSIM: COXpaHEHUE IPUPOTHOTO reHoPoHaa
pacTeHuil; GopMUpOBaHHUE YCTONUMBBIX arpONONyJIsAIHiA; HcCIeI0BaHNE abTePHATUBHBIX CIOCOOOB
KyJIbTUBUPOBaHMS JICKAPCTBEHHBIX pacTeHUHl (THIPONOHUKA, OMOTEXHOJIOTHS); HCCIIEAOBaHHE
Pa3IMYHbIX ACLIEKTOB OMOJIOTMH MHTPOAYLUPYEMBIX JIEKAPCTBEHHBIX PAaCTEHUM.

JloArocpoYHyI0 CTpaTeruio pa3BUTUS JaO0OpAaTOPUM HEOOXOJUMO IPOBOJAUTH MO MATH
BOXHEHIIMM HaAIpaBJIEHUSM: JajibHEHIIee COBEPUICHCTBOBAHWE KOJUICKIIMOHHOW MOJUTHKU;
pa3BUTHE HAY4YHOrO TOTEHIIMAajia; MOBbIILEHHE 3()PEKTUBHOCTH JAOOPATOPHH JIEKAPCTBEHHBIX
pacTeHui Kak 6a3bl MPOPECCHOHATTBHON TOATOTOBKHU CIEIUATNCTOB; MOBBIIIEHNE () ()EKTUBHOCTH B
CHCTEME D3KOJOTMYecKoro oOpa3oBaHUS U TPOCBEUICHHS TOPOXKAH W y4yalleHcs MOJOIEKH;
OpraHM3alysl 3KOJOTO-PEeKPEallMOHHOW  JEeSTeNIbHOCTH; COBEPILIEHCTBOBAaHHE MaTepHAIbHO-
TEXHUYECKOH 0a3bl J1abopaTopuu, Kak MHCTPYMEHTa 3axBaTa HOBBIX METOJOB M HaIlpaBlICHHH
HCCIIEeTOBaHUN.

B 3akmioueHuum HeoOXOAMMO J00aBUTh, YTO TOJIYYEHHbIE MHOTHMHU ITOKOJICHUSIMH
uccienoBaTeneil pe3ynbTaThl B HACTOSIEE BPEMsI MMEIOT BBICOKYIO II€HHOCTb, T.K. IO3BOJISIOT
(dbopMHpOBaTh MPOMBIIIUIEHHBIE TUIAHTAIIMKM BOCTPEOOBAHHBIX JICKAPCTBEHHBIX PACTEHUI, KOTOpBIE
MPaKTUYECKH UCTPEOICHBI WIIM HaXOATCS Ha TPAaHU MCYE3HOBEHMUS.

3aroToBKa pacTUTENBHOIO CBIPbSl B IPUPOAHBIX YCIOBHSX IO CYIIECTBYIOIIUM MpaBUIaM U
HOpMAaTHBaM B HACTOsIIEE BPEMsl HE MOKET B IIOJTHON Mepe yIOBJIETBOPUTH OTPEOHOCTH MUILIEBOM,
KOCMETHMYECKOH M MEIUIMHCKOM NpPOMBINUIEHHOCTH. BeneacTBue 3Toro, KyJlbTHBHPOBAaHUE M
MIOJTHOLIEHHOE UCCIIEIOBaHUE JIEKApPCTBEHHBIX PACTEHUI B COBPEMEHHBIX YCIIOBHX PHOOpPETAET BCE
OO0JIBIIYIO aKTyaTbHOCTb.

Jluteparypa
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BBIPAIIIUBAHUE JIAITYATKHA KYCTAPHUKOBOM
METOAOM I'MIPOIIOHUKHA

Ka3zueBa A. 10., MakapoBa T. A., Camoiisienko 3. A., I'ynakosa H. M.
Cypeymcxuti eocyoapcmeennwiti yuusepcumem, 2. Cypeym,
e-mail: amina.kazieva.2015@mail.ru

AHHOTanusi. B cratee 1aHa oOlEHKa MPOAYKTHBHOCTH M YPOKAWHOCTH JIaIT4aTKU
KYCTapHHKOBOH, BBIpAIIEHHONH METOJIOM THAPONOHUKH. [Ipu cobmoneHnn HEOOXOIUMBIX YCIIOBHIMA
KYJIbTUBHPOBAHUS PACTEHUI MOXHO HMPOBECTH 2-3 Cpe3Kd B TeueHue 4 MecsIeB BbIpAIllMBAHMUS.
YpoxaitHOCTb PacTEHHil Ipu GeIoM OCBENeHUH B NepBoii cpeske — 0,58 kr/m?, Bropoii — 1,33 kr/m?,
TpeTheit — 1,12 kr/m%; npu KoMOMHHpOBaHHOM ocsemmeHnn — 0,45 kr/m?, 0,861 kr/m? u 1,107 xr/m?
COOTBETCTBEHHO. YPOKaltHOCTD JaIYaTKH TP TPAAULHOHHOM cHoco0e BhIpamupanus — 0,66 Kr/m>.

KawueBble cioBa: Pentaphylloides fruticosa, manmgaTka KycTapHUKOBasi, KypUIbCKUI Yaif,
TUAPOIIOHHKA, YPOXKAHHOCTb, IIPOAYKTUBHOCTH, CYOCTpaT.

HYDROPONIC CULTIVATION OF SHRUBBY CINQUEFOIL
(PENTAPHYLLOIDES FRUTICOSA)

Kazieva A. Y., Makarova T. A., Samoylenko Z. A., Gulakova N. M.
Surgut State University, Surgut,
e-mail: amina.kazieva.2015@mail.ru

Abstract. The article provides the productivity and yield assessment of Pentaphylloides
fruticosa grown hydroponically. Subject to the necessary conditions for plant cultivation, 2-3 cuts can
be carried out during 4 months of cultivation. The yield of plants under white light in the first cut is
0.58 kg / m?, the second is 1.33 kg / m?, the third is 1.12 kg / m?; under combined light: 0.45 kg / m?,
0.861 kg / m* and 1.107 kg / m?, respectively. The yield of traditionally cultivated Pentaphylloides
fruticosa is 0.66 kg / m?.

Keywords: Pentaphylloides fruticosa, Shrubby cinquefoil, hydroponics, yield, productivity,
substrate.

JlammyaTka KycTapHMKOBasi, MJIM KypWiIbckuii uait (Pentaphylloides fruticosa (L.) O. Schwarz)
MPEJCTaBIseT OOJBINON HAayYHBIH MHTEpEC KaK IMEepCIeKTUBHAs JIEKapCTBEHHAsl W JIEKOpaTHBHAS
KyneTypa. Pentaphylloides fruticosa — peluKTOBOE pacTeHHE CEBEPO-BOCTOKA €BPOIEHCKON YacTH
Poccuu [ 1], Brmroueno B KpacHyro kaury XanTtel-MaHcHCKOT0 aBTOHOMHOTO OKpyra — FOrpsI (3-5
KaTeropus: penkuii Bun) [2]. biarogapst BRICOKOMY colepyKaHUI0 OMOJIOTHYECKH aKTUBHBIX BEIIECTB,
OaKTEepUIIMIHBIM CBOMCTBAM, AaHTUMUKPOOHOW akTuBHOCTU, Pentaphylloides fruticosa mmpoxo
UCTOJb3yeTCs] B HAPOJHOW MEAWIUHE, KOCMETHYECKOH MPOMBIIIJIEHHOCTH U JIEKOPATUBHOM
nBetoBoAcTBe [1].

Ha ceromusamii 1eHb chIpbeBas 6a3a JEKapCTBEHHOTO ChIpbs U3 Pentaphylloides fruticosa
(dbopMHpyeTcsi Ha OCHOBE 3ar0TOBOK OT €CTECTBEHHO MPOU3PACTAIOIINX (TUKOPACTYIINX) PACTCHHIA,
YTO BEZET K MOUCKY HETPAAUIIMOHHBIX CITIOCOOOB BBIPAIIMBAHUS U MACCOBOT'O IMTPOM3BOICTBA LIEHHBIX
CBIPBEBBIX PAaCcTeHHIA O€3 ymepOa MPUPOIHBIM MOITYISIIHSIM.

AKTyanbHOH OcCTaeTcsi mpoOiieMa IOJy4eHHUs LIEHHOTO JIEKAPCTBEHHOTO DPACTHUTEIHHOTO
CBIPbsI, 0COOEHHO IJIsi CeBepHBIX paiioHoB Poccuu, B ToM uncie XMAO — HOrpel. B cBs3u ¢ atim
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LETbI0 HAIIeT0 MCCIENIOBAaHMUs CTajla OLEHKa NPOAYKTUBHOCTH W YPOXKAWHOCTH JIAIMYaTKU
KYCTapHUKOBOH MpH BbIPAIIMBAHUH METOJI0M THIPONOHUKH.

Jlis BbIpanuBaHus Ja4aTKU KYCTAPHUKOBOM MBI HCIIOJIB30BAJIU THAPONOHHYIO YCTAHOBKY
«Cucrema — 4/1» TOPU30HTAIBLHOTO TUIIA B PEKUME IIEPUOINYECKOTO 3aTOIIIICHHUS.

Jl1 TUIPOTIOHHOW CUCTEMBI MPUMEHSIIM MOJHOCTbIO PAacTBOPUMBIE B BOJE KOMIIJIEKCHBIE
ynoOpenuss ¢ mukpoanemeHtamu Ferticare hydro m Yara liva calcinit. [logaya muTateabHOTO
pacTBopa NpoBoJMiIach B Te4eHHUE 15 MUHYT 5 pa3 B CyTKH, 3aMEHA IUTATEILHOIO pacTBOpPA — YEPE3
7 nueii. CemeHa npopanyMBajii B CEMEHHOM OTAEJICHUU MIPU TeMmrepaType Bozayxa +22...+24 °C u
OTHOCUTENBbHOM BIIaxXHOCTH Bo3ayxa 70-85 %, B TemHore. [1o Mepe npopacranus cemsiH, yepes3 6-7
CYTOK, CESHIIbI IOMEIIAI B OCHOBHOE KYJIbTHUBAI[MOHHOE [TOMEIIEHNE HA CTEJUIaKU TUIPOIIOHHON
YCTaHOBKM, TIJI€ NOAJEPKUBAIM CIEAYIOLIUE YCJIOBMS: YPOBEHb KHCIOTHOCTH IHMTATEIbHOIO
pactBopa pH B npenenax 5,8-6,0, remneparypy pactBopa — +20 °C, remneparypy Bo3ayxa —+23 °C,
BIAXHOCTh BoO3ayxa — 50-63 %. Jlig ocBelleHHsS BETETUPYIONIMX PACTEHUN HCIOJIB30BAIN
¢dbuTONAMIBI ABYX THIOB: KOMOMHHpPOBaHHBIE — CBETOAMOJHOE OCBEIICHHE KPACHBIMHU, CHHUMH U
GenpiMu auomamu (32:16:32), cBeToBoif motok 6573 am, PPF 143 mxmons/c/M?, JOMHHAHTA MO
cuHUM JiamiiaM 470 HM, JOMUHAHTA IO KPACHBIM JIaMIiaM 625 HM; Oelible — CBETOUOIHOE OCBEIICHHE
OeJIBIMH IMO/IaMH, CBETOBOM moTok 8000 M, npetopas Temneparypa 4000 K, PPF 165 mxmois/c/m?
[3-5] PacTenus BoIpamuBaiiy npu 16-4acoBoM cBETOBOM peknuMe. JIabopaTopHyto BCX0KECTh CEMSH
nanyatku onpenensiiu B yamkax [lerpu cormacHo I'OCT (konTponb). Bapuantel ombita: 1.
MunepanoBaTHbIi CyOCTpaT, KOMOMHUpPOBaHHbBIE JaMIibl; 2. MuHepanoBaTHBIN cyOcTpat, Oemnbie
namnsr; 3. TopdstHOM cyOcTpar, KoMOMHUpOBaHHBIE JIaMITbl;, 4. TopdsiHOI cyOcTpar, Oelbie TaMITbI;
5. JI€H + xepaM3uT, KOMOMHUPOBAHHBIE JIaMIIbL; 6. JIEH + Kepam3uT, OCIIbIe JIAMITHI.

B xone paGoThl OTMEUYEHO, YTO Ha MEPBBIX dTalax BBIPAIIUBAHMS Jamdyatku P. fruticosa
CYIIECTBEHHOE BIMSHUE OKa3bIBACT TUII CyOCTpaTa. Y CTaHOBJIEHO, YTO MEPHOJ MPOPACTAaHUsI CEMSH
CWJIBHO PacTSHYT U AnuTcs oT 5 10 20 nHeil. PanbIie BceX BCXO/IbI MOSBIIAIOTCS HA MUHEPAIOBAaTHOM
cyOcTpare (4epe3 5 AHeil), B KOHTpojie — 4yepe3 7 AHel. Bricokas BcxoxecTb cemsH (95 %), mo
CpaBHEHUIO ¢ KOHTpoJieM (65 %), Takke HaOJIIOAaeTCsl HA MUHEpajIoBaTHOM cyoctpare. Ha nmeHsiHOM
u TophsHOM cyOcTpaTax BCXOJIbl OTMEYAIOTCS HAa 6-U JIeHb, MIPOLEHT BCX0XKECTH COCTaBisieT 27 U
63% cootBeTcTBeHHO. OCHOBHBIE TOKa3aTeNIn KaduecTtBa P. fruticosa 3aBUCIT OT CpPOKOB cOopa U
3aroToBKU ceMsiH. B ycnoBusix r. Cypryra NpoLEHT BCXOXKECTHU CeMsIH, COOpaHHBIX C PAaCTECHHH
OTKpBITOrO IpyHTa B 3-ii nekaze cenTsaops 2021 rona cocrasisier 76 %, B okTsa0pe — 95 %.

PocT n pa3BuTHE BEreTHpYyHOIIMX PACTEHU B OCHOBHOM KYJIbTHBAILIMOHHOM IMOMEUIEHUU
3aBUCHUT HE TOJILKO OT THIA CyOCTpaTa, HO M CIEKTPAIHLHOTO cOocTaBa cBeTa (puc. 1).

20 18,25+0,16
= 16,5+0,13
Q
A 2 15,3106
’E 15 11,54+0,16 // 12,7401
o 10,84+0,09 / i
g 10 7 8,4+0,7 / /
& 1,14:0,07 % / /
g 1,73+0,1 / 439405 / /
S 192401 1,17+0,1 / P / / 36 5 8.0
2 2o 0,5:0,7 7 1,5:0,1 o0
e 20,7 840,08 / / 0,9 / /
0 1t IR 7 Z Z 7
30 60 90 Hneit
MunepanoBarHsiii (0) % MuHepanoBaTHbIH (K) Topdsnoii (0)
# TopdsHoit (k) JIsHsHOI (0) JIbHsAHOM (K)

Puc. 1. Jlunamuxa pocrta P. fruticosa B 3aBUCUMOCTH OT CyOCTpaTa U THIIa OCBEIICHUS:
0 — ocBelieHne OEIBIMHU JIaMIIaMH, K — OCBEIIIeHHe KOMOMHUPOBAHHBIMHU JIAMITAMHU
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HaubonpImast ckopocth pocta HabII0aeTCs y pacTeHUH, BBIPAIIEHHBIX HA MHHEPAIOBATHOM
cyOcTpaTe moa OenbpIMU JlaMIlaMu, TJIe BbIcOTa pacTeHui uyepe3 90 mueit gocturaer 18,25 cM, mox
KOMOMHHpPOBAaHHBIMUA — 16,5 cM. HauMmeHbIIMMHU TMOKa3aTeNnsiMUd POCTa OTIMYAINCHh PACTCHHUS Ha
JLHSHOM CYOCTpaTe HE3aBUCUMO OT OCBEIICHUS: TT0]] OEIBIMHU JIAMITAMH BBICOTA PACTEHHUI COCTaBUIIa
3,6 cm, komOuHIpOoBaHHBIMU — 2,8 cM. B mepuon ot 30 mo 60 gHei HabIr0oAaeTCs pe3Kuil CKadoK B
pocte pacteHuil Ha MmuHepasioBatHoM (1,92 cm Ha 30-it nenb, 11,54 cm Ha 60-ii 1eHB) U TOPHSIHOM
(1,73 cm na 30-i nensb, 8,4 cm Ha 60-i1 1eHb) cyOCcTpaTax.

AKTUBHOE JIMCTOOOpPA30BaHUE MTPOUCXOJNUT y PACTCHHH, BHIPAIIICHHBIX HA MUHEPAIIOBATHOM
cyOcTpare; Tak, Ha 90-¢ CyTKU pacTeHWsI, OCBEHIaBIIHecs OeIbIMU JJaMIIaMH, Pa3BUBAIN B CPEIHEM
26,4 mUCThEB, a KOMOMHUPOBAHHBIMU — 23 nucta. HanMeHbIlee KoJIM4ecTBO JTUCTHEB OTMEYACTCS Y
pacTeHMiA, BRIPALICHHBIX HA JILHAHOM CyOCTpaTe — 8 mIT./pacT. moj OeIpIMU JTaMIaMu | 7 IIT./pacT.
0] KOMOMHUPOBAHHBIMHU (pHC. 2).

30
26,4610,15
5 .
g" 20 17,541121?3 61017 % 17+0,5
E 15 ? 14+1,02 %
o / 10+0,5 /
5 10 467916 % f"""/ %
T ?;_O'lél-io,zzio 2> 24000 % % > 4,540,3 %
30 60
MunepanoBatabiii (0)  # MuHepamoBaTHBIN (K) Topdsnoii (0)
# Topgsauoit (k) B JIpHsHO¥ (0) # JIbHsAHOM (K)

Puc. 2. KonnuectBo nucTheB P. fruticosa B 3aBUCUMOCTH OT THIIA CyOCTpaTa U OCBEIIEHHS:
0 — ocBelleHHEe OCJIBIMU JIaMITaMH, K — OCBELI[CHHEe KOMOMHUPOBAHHBIMU JTAMITAMHU

JlnHa THCTHEB B OOJBIIEH CTENEHU 3aBUCUT OT OCBEIIeHHS (puc. 3).
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as 4'3712;%?22(1’82&0,17 il :j’/h ?4',03210,1
7 % /
gﬁ 3’2 2,3910,1 % %
% 25 T / /
s e % %
=~ ' //_ , ;’9516?'5()50,2 % %
30 60 90 JHen
MumnepanoBatsselii (0) % MuHepanoBaTHBIH (K) TopdsHoii (0)
# TopdsaHnoii (k) ¥ JIpHsAHOI (0) # JIpHAHOM (K)

Puc. 3. Jlnnna IMCThEB B 3aBUCUMOCTH OT TUIIA CyOCTpaTa M OCBELICHUS:
0 — ocBelIcHUE OEJIBIMU JIAMITAMH, K — OCBELICHHE KOMOMHUPOBAHHBIMU JIAMITAMH

VY pacteHui, BbICAXKEHHBIX Ha TOPQSHON U MUHEpalloBaTHBIA cyOcTpatr yxe Ha 30-e cyTku
3aMeTHa pa3HHIla B JUIMHE JIUCThEB. TaK y pacTeHUH, BbIPAIIEHHBIX HA MUHEPAJIOBaTHOM cyOcTpare,
noja OenpIMU JTaMIaMH JUIMHA JIMCThEB cocTaBisieT 2,39 cM, moj KOoMOMHHpOBaHHBIMU — 1,14 cm
(pa3HuIla CTATHCTUYECKH JJOCTOBEPHA). Y pacTeHUi, BRIPAIICHHBIX Ha TOp(sHOM cyOcTpaTe, InHA
JUCTBEB B cpellHeM jaocTuraer 1,6 cM, noa kKoMOMHUpoBaHHBIMU — 0,9 cM (pa3HMIIA CTATUCTHYECKU
noctoBepHa). B panpreitmem Ha 60-90 cyTku pa3HHUIla B 3HAYEHUAX [0 JAHHOMY TOKA3aTeIto
HEe3HAuuTeNbHas. Y pacTeHUH, BBIPALICHHBIX Ha JBbHAHOM cyOcTpaTe, nepsble 30 aHel aiaMHA
JUCTHEB HE 3aBUCHUMO OT oOcBellleHus cocrapiser 0,5 cM. Pasznuune mo JaHHOMY IOKa3aTeno
Habmoaaercs b Ha 90-e cyTku: o 6eIbIMU U KOMOMHUPOBaHHBIMM JlamnaMu 1,8 cMm u 1,5 cm
COOTBETCTBEHHO.

Ha mupuny nuctheB, Kak ¥ Ha UIMHY, OOJblIee BIUSHUE OKa3bIBaeT oCBelleHe (puc. 4).

i" i 423003 510’02%&2&02
52 ;51—5’;3%,8110’08 % 7 12, /

- 0,5+0,05
30 6

MumnepanoBatHsiii (0) % MuHepanoBaTHBIH (K) Topdsaoii (6)

# TopdstHOi (K) B JIpasHOM (0) % JIpHstHOM (K)

Puc. 4. lllupuHa TMCTHEB B 3aBUCUMOCTH OT TUIIA CYyOCTpaTa U OCBEIICHHUS:
0 — ocBenicHUE OEJIBIMU JIAMITAMH, K — OCBEIICHNE KOMOMHUPOBAHHBIMU JIAMITAMH
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ITepsbie 30 nHEl MUpPHUHA TUCTHEB Y PACTEHUH, BBIPAIIICHHBIX HA MUHEPAJIOBATHOM CyOCTpaTe
nox OempiMu  Jammamu (2,24 cm) Obuia Bble, 4eMm oA KoMmOumHHMpoBaHHBIMH (1,51 cm)
(cratuctuuecku goctoBepHo). Ha 90-e cyTku, Ha060pOT, HIMPUHA TUCTHEB 0] KOMOMHUPOBAHHBIMU
nammamu (5,2 ¢cM) MpeBblIaTa MUPHHY MO OenbIMU JammaMu (5 c¢M) (pa3HHLA CTaTHCTUYECKU
JIOCTOBEpHA). Y pacTeHUH, BBHIPALICHHBIX HA TOP(SIHOM cyOcTpare, Ha MPOTSHKEHUH BCETO Mepruoa
BEreTallNy, MIUPUHA JTUCThEB 1o Oenbivu stammamu (1,3 cm Ha 30-e cytku; 3,33 cMm Ha 60-¢; 3,8 cM
Ha 90-¢) mpeBbIIana MUPUHY M0 KoMOMHUpoBaHHBIMHE JiamiiamH (0,4 cm Ha 30-e cyTku; 2,6 cM Ha
60-¢; 3,4 cM Ha 90-¢).

YpoxkailHOCTh pacTeHU MpH BBIPAIIMBAHMKM HAa MUHEPAIOBAaTHOM cyOcTpaTre 3aBUCUT OT
CPOKOB BbIpalllUBaHUs KyJbTYphl U TUIIA OCBeLIeHUs (Tad. 1).

Tabmuma 1 — YpoxkaitHOCTh pacTeHuit P. fruticosa B 3aBECHIMOCTH OT CPOKOB CPE3KH

Macca ogHoro Macca Bcex .
Tun . Ypo:kaiiHOCTb,
JlaTa cpe3ku pacTeHusi B pacTenmii B 5
OCBelleHUs KI/M
KyOHuKe, I KyOukKe, r
30.04.21 (uepes (bnfgﬁ’;ﬁm 240,18 9,5+0,98 0,58
70 nHei mocie
nocesa) HBCTHBIC 1,7+0,17 7,4+0,83 0,45
¢duTOIAMIIBI
28.05.21 (uepes @Hfgﬁ’;ﬁm 4,13+0,47 21,743,04 1,33
100 muei mocie
nocesa) HBCTHBIC 2,75+0,35 14+1 38 0,861
¢duTONAMIIBI
25.06.21 (uepes @Hfgﬁ’;ﬁm 3,3520,50 18,24+1,88 1,12
130 guelt mocie BOTHELG
110CEeBa) I 3,35+0,28 18+0,92 1,107
¢duTONAMIIBI

[Mpumeuanue: yka3aHa craHnapTHas omuoOKa £m.

MakcumanbHOe cojiep)aHue (EHOJIBHBIX COCAMHEHUH, OMOJIOTMUECKH aKTHUBHBIX BEIIECTB
(pmaBoHOMIOB) HAOMIOAAETCS B JTUCTHSIX BUPTUHWIBHBIX pacTeHuii [6, c. 207].

®dopMmupoBaHre OWOMACCHI JIAMYATKH KYCTAPHUKOBOM B PEXHUME TMEPHOIAYECKOTO
3aToIUieHus1 HacTynaeT uepe3 70 IHel mocie nocesa ceMsiH (mepuos nepBoit cpeskn). Ilocne cpezku
MPOJIOJKAETCSI aKTUBHBIN POCT pacTeHuil. Macca, kak ogHoro pacrtenus (4,13 r mox 6ensimu; 2,75 T
10/ KOMOMHUPOBAHHBIMHU JIAMIIaMH ), TaK M BCeX pacTeHuid B Kyouke (21,7 r mox OenpiMu; 14 r mon
KOMOWHHUPOBAHHBIMU JIAMITAMH ) 3aMETHO BO3pacTaeT BHE 3aBUCUMOCTH OT THIIA OCBEIICHHS.

C xaxnpoit mocnenyromeit cpeskoit (uepe3 100 u 130 nHeit), BHE 3aBHUCHMOCTH OT THIA
OCBEIICHUS, YPOXKAWHOCTh PACTCHUI YBETMYUBACTCS (CTATUCTUYECKH IOCTOBEPHO) KakK MO OeIbIMU
nammnaMu: mnepsas cpe3ka — 0,58 Kr/M2, BTOpas 1,33 xr/v?, Tpethsa — 1,12 KI/M’; TaKk o
KOMOMHHPOBaHHBIMH: TIepBas cpe3ka — 0,45 kr/m?, BTopas — 0,861 kr/m?, TpeThs — 1,107 kr/m%. Torma
KaK B OTKPBITOM TPYHTE YpO:KaiHOCTh P. fiuticosa 3HaunTe O HIKe M cocTanseT 0,66 kr/m? [7].

B 3akmrouenue cienyeT OTMETUTh, YTO B yciioBHsIX T. Cypryra onTUMalbHBIE CPOKH cOopa
CeMsIH JlamyaTKu KYCTapHUKOBOH MPUXOASTCS Ha CEHTSIOph-OKTAOph. st pocta pacteHuil mpu
BBIpAIIMBAaHUN METOIOM THAPOMOHUKH JIYUIIIUM CyOCTpaTOM SIBIIIETCS MUHEpaTbHAs BaTa. Y CIIOBHS,
o0ecreunBarIIe MAKCUMAIIBHBIE MOKA3aTeld MPOAYKTUBHOCTH W YPOKAWMHOCTH JIAMUaTKUA TPU
BBIPALMBAaHUH B CUCTEME MEPUOIUUECKOTO 3aTOIUICHNUS, HAOIIOAAI0TCS IIPH TEMIIEpaType Bo3AyXa B
KyIbTHUBAIIMOHHOM momereHnn +23 °C, BnaxHocTH Bo3ayxa — 50-60 % u ocBelmeHuu OelbIMH
¢dburonammnamu. [lepronnyueckne cpe3ku CrocoOCTBYIOT aKTUBHOMY HapacTaHUIO IICHHOW OMOMAcCCHhI
JIEKaPCTBEHHOTO CBHIPhS M YCKOPSIOT BCTYIUICHUE pacTEHUH B cTafauio OyToHuszanuu. Pa3a MBETCHUS
JIAITYaTKUA B YCJIOBUAX THAPOMOHUKM HacTymaeT yepe3 130 mHel (B OTKPHITOM TPYHTE Ha 2-M TOJ
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xu3Hu). [Ipy BeIpamMBaHWM JTAMYaTKH KYCTAPHUKOBOW METOJIOM THUAPOIOHUKH C COOIIOICHHEM
HEO0OXOIMMBIX YCIOBHM KYIbTUBUPOBAHUS, MOYKHO IPOBECTU 2-3 CPE3KHU B T€UEHUE 4 MECSIIEB.

Pabora BeimonHeHa npu nozanepxkke JlenapramenTa 00pa3oBaHUs U MOJIOJICKHOM MOJTUTUKU
XanTel-MaHcuiickoro aBTOHOMHOro okpyra — Irpsl B pamkax mnpoekta: «TexHomorus
BBIPAIIUBAHUS U U3BIICUCHIHSI OMOJIOTMYECKU aKTUBHBIX COCTUHEHUIN CEBEPHBIX SATOJHBIX KYJIBTYD H
nekapcTBeHHBIX TpaB (FOrpabuo®apm)» (IIpukas JlemaprameHnta oOpa3oBaHUS W MOJIOACKHON
nosintuku XMAO — FOrpst Ne 10-I1-1308 ot 04.09.2020; ITpoext Ne 2020-146-11).
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PacTEHUEBOJICTBO, KYJIbTHBAIUS, TUIIEBOE MIPOU3BOICTBO

DEVELOPMENT OF CITYFARMING IN THE NORTHERN TERRITORIES
AS AN ASPECT OF THEIR DEVELOPMENT WITHOUT PRESSURE

ON THE ENVIRONMENTAL ENVIRONMENT IN THE FRAMEWORK

OF PRESERVING THE NATURAL HERITAGE

Kiseleva E. O.
«REATONIKA», Surgut,
e-mail: e.kiseleva@reatonika.ru

Annotation. In the article, the aspect of the development of city farming in territories with
unfavorable climatic conditions, as one of the vectors of the development of such territories. One of
the most important indicators of plant products is considered — their qualitative composition. The
contribution of science and educational institutions to the development of city farming is noted.

Key words: City farm, greenhouse system, quality, plant, cultivation, food production

Pa3Butue cutudepmepcTBa Ha CEBEPHBIX TEPPUTOPUSX SABISETCS OJHUM U3 HAIIPABICHUN UX
pa3Butus Oe3 JaBleHUS Ha SKOJIOTMUYECKYIO Cpelly B paMKax COXpaHEHMs MPUPOTHOTO HACIEAMS.
[IpakTryecku Bcs MPOAYKIIMS PACTEHHEBOACTBA B CeBepHbIE pailoHbI TIOMEHCKOM 061acT, B CBSA3U
co c1a0bIM pa3BUTUEM 3€MIIEJENIUS B pETHOHE, ocTynaer ¢ rora Poccun. [loatomy i obecrieuenus
HaceJIeHUs ceBepa CBEXeW NMpOoJyKIMeH Kpyriblil rog HeoOxonumbl 3((EeKTHBHBIE TEXHOJIOTUU
BbIpal[BaHus pacTeHuit [1].

B orom cimyuae cTaHOBHTCS KpallHE BaXKHBIM M 3HAUYMMBIM pa3BUTHE IIPOEKTOB IO
BBIPAIlMBAHUIO B YCTAaHOBKAX TEIJIMYHOIO TUNA O€3 HUCIONb30BaHUS TPYHTAa M €CTECTBEHHOTO
«COJTHEYHOT0» OCBEUICHHUS JIIOOBIX MPOJYKTOB PACTEHUEBOICTBA, B TOM YHCIIE 3€JCHHBIX OBOIIHBIX
KyJIbTyp M 3(QHUPOMACIMYHBIX PACTEHHH, CoOAep)KalMx OOJIbIIOe KOJIMYECTBO IIOJIE3HBIX
OMOJIOTUYECKH AKTHUBHBIX BEIIECTB, C KPAaTHO MPEBOCXOMSALIMM COCTaBOM MHKpPODJIEMEHTOB U
OMOJIOTNYECKH aKTUBHBIX KOMIIOHEHTOB.
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OTmeTuM, YTO BeCbMa Ba)KHBIM aclieKTOM B OOJIACTH PACTEHHEBOACTBA, HAIIPABICHHOTO Ha
IIPOM3BOJICTBO MPOJYKTOB IUTAHUS AJIs ceBepssH U paboTHUKOB CeBepa, a TakkKe MCII0JIb30BaHMS
JAHHOW TPOMYKIIMU B (apMalleBTUKE, SBISICTCS MMEHHO €€ KadeCTBeHHBIM coctaB. Tak, mpu
ONTUMM3ALMU YCIOBUM KyJIbTUBHUPOBAHUS PACTEHUH MOKHO IOJYYUTh SKOJIOTMYECKHU UHUCTYIO
MPOAYKIUIO, 00JIQAI0NIYI0 EHHBIMU MHIIEBBIMU CBOMCTBaMHU. Takum oOpa3om, pa3paboTaHHAs
TEXHOJIOTUS SIBJISIETCS IEPCIEKTUBHOM JUIsl pa3BUTHs OBOILEBOJCTBA B ycloBHsX Poccuiickoro
Cesepa [2].

Muccuss komnanuu «PeaTOHMKa» COCTOMT B CONPSIKEHMHM Ha3peBIIEro MHTEpeca
NOTPEOUTENLCKOTO PhIHKA U YIIYUIICHUs KAUeCTBEHHBIX TIOKa3aTesell MpoyKIIMN pacCTEeHUEBO/ICTBA,
U Hay4HOM pa3paboTKe COBPEMEHHBIX METOJOB JOCTH)KEHUS TAKUX PE3yJIbTAaTOB.

Peanusyemblii MPOEKT MO KYJIBTUBAIMM MPOIYKTOB PACTCHUEBOJCTBA, HEOOXOAMMBIX IS
3HAYUTEIBHOTO KAYECTBEHHOI'O YIYYIIEHHs MUTAHUS C TOYKHM 3PEHUS MEIMIMHCKHUX NOoKa3aTeien
JUISL JKUTENIeH Ha OTNAJCHHBIX CEBEPHBIX TEPPUTOPHAX, O€3 JaBIICHUS HA HKOJIOTHYECKYIO CpEmy,
HalpaBJIeH Ha pa3BUTHE U MOMYJSIpU3aLUU CUTH(QEpMEPCTBA HA TAKUX TEPPUTOPUSX, HE TOJIBKO C
TOYKH 3pEHHS] BOCIIPOM3BOACTBA MPOAYKTOB IMUTAHUS, HO Pa3BUTHs OM3HECA HA ITUX TEPPUTOPUSIX,
a, CJIeI0BaTENbHO, U yBenuueHus ux BBIIL

Peanmmsanus mpoekToB B o0nactu cuTHUdeEpMepcTBA HE 3aBHCHUT OT Teorpadudeckoro
MECTOMNOJIOXKEHNUS M TOTOAHBIX YCJIOBHH, a OCHOBHBIM IPEUMYLIECTBOM SBJISIETCS OTCYTCTBHE
KOMIIOHEHTa CTPOUTENBCTBA JOPOTOCTOSAIINX MACIITAOHBIX TEIUIMYHBIX KOMIUIEKCOB (MCIOIb30BaTh
MOJKHO YK€ TFOTOBBIE ITYCTYIOLIME MOMELICHHUs), a TaKKe SKOHOMHS SHEPropecypcoB U KpaTHOE
YBEJIMUYEHUE MOCEBHBIX IUIOMIAJIEH 3a CUET CUCTEM MHOTOSIPYCHOI'O BbIPAIlIUBAHUS 3€JIEHBIX KYJIbTYD
[3].

W3BecTHO, YTO OCHOBHAs Macca IpPOJYKTOB PACTEHHWEBOJACTBA, 3aBO3MMBIX Ha CEBEpPHBIE
TEPPUTOPHUH, a TAK)KE TEPPUTOPUH, IpUpaBHEHHBIE K TeppuTOopusiM Kpaiinero Cesepa, IpakTHUECKH
HE COJEPKUT KaK BKYCOBBIX, TaK M IMPOYUX, HEOOXOAMMBIX JUIsl COANaHCHPOBAHHOIO MHUTAHUS
KaueCTB BBUY TOTO, YTO MPOAYKTHI Yallle BCETO BBIPAILIUBAOTCS METOIOM YCKOPEHHUS CO3PEBAHUS U
3HAYUTENIBHOTO YBEJIUYEHUSI MacChl, B yrojay YBEIUYEHHs MPUObUIM OT IPOU3BOJCTBA TAKUX
IIPOJYKTOB.

B HacTosmiee BpeMsi MpakTUYECKH BCEMH 0€3 HMCKIIIOUEHUS MPOU3BOAUTEISIMHU MPOTYKTOB
PacTeHUEBOJICTBA JOCTUTAETCS MAKCUMAJIbHBIA KOJIWYECTBEHHBIN YPPEKT B KOHTEKCTE YCKOPEHMS
TEMIIOB pOCTa M CHIDKEHHS MPOYMX 3aTpaT; aOCOJIIOTHOE NpPEHEOpeKeHHe MpesCTaBiseT coOoil
OTHOILIEHHE IPOU3BOJUTENEN K KAYECTBEHHOMY COCTaBy FOTOBOW IMTPOLYKIIMH (IJIaBHBIN MOKA3aTelb
— 0Oe3omacHOCTh yNOTpeOJeHUs] U JUIUTENbHBIM CPOK TOJHOCTH, a HE KOJMYECTBO IOJIE3HBIX
MHUKPO3JIEMEHTOB).

CunamMu KOMIIAaHMM B COTPYJHHYECTBE C Hay4dHO-oOpa3oBaTesnbHbIM IHeHTpoMm (HOLI)
Cypryrckoro rocyJapCTBEHHOIO YHUBEPCHUTETA IPOBEAEHBI W BEAYTCS Jajlee MCCIEAO0BaHUSA,
MOITBEPIKIAI0IIME KaYeCTBO COCTaBa HECKOJBKHMX MPOIYKTOB PAaCTEHHMEBOJICTBA, BBIPAILIEHHBIX Ha
OCHOBE HOBBIX Te€XHOJOruil. HOBIIECTBO 3aKIIOYAETCs] B ONTHUMH3ALMU COCTaBa MCKYCCTBEHHOI'O
MUTAaHUS U OCBELIEHMsI PACTEHUHM, a TakKe€ B MPOU3BOJMMOM HaMU OOOpPYAOBAaHHHU, B KOTOPOM
YUYTE€HbI HOPMBI OCBELICHUS U MUTaHUs pacTeHnid. OO0py10BaHNE CUCTEMAaTHUECKU JopadaThIBaeTCs,
YIIy4I1IaeTcs], U3y4aroTCsl U3MEHEHUS YKa3aHHbIX HOPMAaTHUBOB M KaueCTBEHHOT'O COCTaBa PacTeHHM
[4; 5].

JlaHHbIe MPOEKTHI HANPABJIEHBl HE TOJBKO HA Pa3BUTHE MUUIEBOW MPOMBIIIIEHHOCTH, MBI
MOJlyMaJIl M O COXPAaHEHHUHU NMPHUPOHOTO Hacaeaus, mostoMmy ¢ 2020 roja Ha 6a3e yHUBEpPCUTETA B
CO3/1aHHON HaMu JabopaTtopuu «JIokanbHas epma» aKTHBHO BEIyTCsl MCCIEIOBAaHUS B 00JACTH
Pa3MHOXKEHHUS PEIKUX JIEKAPCTBEHHBIX PACTEHUI, JaHHbBIE UCCIEOBAHMS IOMOT'YT OTKPBITH HOBBIE
HalpaBJICHUs Pa3BUTHUSA B 00JACTU CUTH(EPMEPCTBA B IIEJIOM.
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AJANTAIIAA KHAKEHUKHA APKTUUECKOM (RUBUS ARCTICUS L.)
K HECTEPWJIBHBIM YCJIOBUAM EX VITRO
C IIPUMEHEHUEM COBPEMEHHbBIX BUOIIPEITIAPATOB

Makapos C. C., Uyneuxuii A. U.
Llenmpanvro-esponetickas necnas onvimuas cmanyus BHUUJIM, 2. Kocmpoma,
e-mail: makarov_serg44@mail.ru

AHHOTanusA. B craThbe NpHUBEAEHBI PE3yIbTaThl HCCICNOBAHUN 110 W3YYEHUIO BIIMSHUS
coctaBa cyoOcrpara, J00aBiIeHHS OHOIpENnaparoB Ha MHUKOPH3HOH OCHOBE M MYJIbYHPOBAHUS
carHyMOM Ha MPOLIECC aJalTalluy paCTeHUI KHSXKEHUKH apKTUUECKON, Pa3MHOKEHHBIX B KYJIbType
in Vitro, X HECTEPWIBHBIM YCJIOBUSAM ex vitro. IlpeacraBieHsl NaHHbIE 1O NPHKHUBAEMOCTH
KHSDKCHUKH Ha TOP(PSHOM M KOKOCOBOM cyOcTpaTax C A00aBICHHEM MHKOPH3HBIX MpenapaToB
buoMukopu3za u Mukorens.

KawueBble c10Ba: KHDKCHHKA apKTHYECKas, KIOHAILHOEC MHKPOPa3MHOXKEHHE, €X Vitro,
cyOcTpaT, MUKOpH3a, OHOTIperapaThl.

ADAPTATION OF ARCTIC BRAMBLE (RUBUS ARCTICUS L.)
TO NON-STERILE EX VITRO CONDITIONS
USING MODERN BIOLOGICAL PRODUCTS

Makarov S. S., Chudetsky A. I.
Central European Forest Experimental Station, Kostroma,
e-mail: makarov_serg44@mail.ru

Abstract. The results of research to study of the effect of the composition of the substrate, the
addition of biological products on a mycorrhizal basis and mulching with sphagnum on the adaptation
process of arctic bramble plants propagated in vitro culture to non-sterile ex vitro conditions. The data
on the survival rate of arctic bramble on peat and coconut substrates with the addition of mycorrhizal
preparations BioMycorrhiza and Micogel.

Keywords: arctic bramble, clonal micropropagation, ex vitro, substrate, mycorrhiza,
biological products.

Ha cerogusmHuii 1eHb Kak Cpeau CaJo0BOJOB-TIOOMTENEH, CETbCKOXO03SHCTBEHHBIX
IIPOU3BOUTENEH, TaK M CPeAM HAy4HBIX McCcienoBareield Bce OOJbIIMN HMHTEpec NMpHOOpeTaer
BbIpAIllMBaHUE HETPAJAMLMOHHBIX BHJOB JIECHBIX STOAHBIX pacTeHui (ronyOuka, MOPOILKA,
KHSDKEHHUKA U JIp.), CIIPOC Ha IJI0I0BYIO TPOAYKIIMIO KOTOPBIX TAKXKE B HACTOSIIIIEE BPEMS BO3PACTAET.
B cBs3u ¢ 3THUM A0 moiydeHHsl OOJIBIIOrO KOJIMYECTBA IOCAJ0YHOTO Marepuaiga HeoOXO0IuMOo
UCIOJb30BAHUE COBPEMEHHBIX JKOJOIMYECKM M HKOHOMHYECKHM J(PQPEKTHBHBIX METOIOB
Pa3MHOXKEHHUS, TaKUX KaK KJIOHaJIbHOE€ MHKPOPa3MHOKEHHUE, PU KOTOPOM BO3MOJKHO B KpaTKHE
CPOKH I10JIy4aTh HEOOXOANMOE KOJIMYECTBO 03/0POBJIEHHOIO BBICOKOKAUYECTBEHHOT'O MOCAA0YHOTO
MaTepuasa, B TOM YUCIIE€ TPYJHO pa3MHOKaeMbIX BUIOB [1; 2].

Kusxenuka apkruueckast (Rubus arcticus L.) — MHOroJeTHee TpaBsHHCTOE, BEreTaTUBHO
MOJIBUKHOE pacTeHHe u3 ceMmeilcTBa Po3zonBerHple. DTO MOBOJIBHO 3UMOCTOMKHN OopeasbHO-
TMIIOApKTUYECKUN BUJ, MPOU3pACTAIOMIMNA OOBIYHO HEOOJBLIIMMU TpyNIaMH WU PacCESTHHbIMU
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HK3EeMIUISIpaMH Ha 3a00JI0UYE€HHBIX OMYIIKaxX Jieca, Ha yBIa)KHEHHBIX IPOCEKax, Ha MOMMEHHBIX JTyTax,
rapsix U BeIpyOKax, B OCOKOBO-C(ParHOBBIX U OCOKOBO-PA3HOTPABHBIX JIECaxX, B C(hAarHOBBIX COCHSKAX,
Ha 00JI0Tax MO KOYKaM, B PEIKOJIEChAX JECOTYHIPHI U B TyHApe. [101pI KHSHKEHUKN apKTHYECKOU
XapaKTePU3YIOTCS BHICOKOM MUIIEBOM M JIEKAPCTBEHHOW IIEHHOCTHIO [3-6]. M3ydueHue TexHOI0ruii
KJIOHAJIBHOTO MUKPOPa3MHOKEHHUS KHSKCHUKH HAXOIUTCS HA CTAINH Pa3paboOTKH.

ApnanTanusi MOJyYEHHBIX in Vitro pacTeHUN-PEreHepaHTOB K MOYBEHHBIM HECTEPHJIBHBIM
YCJIOBUSAM ex Vitro — 3aKJIIOYUTEIbHBIA M CaMblid BaXXHbIM M OTBETCTBEHHBIM 3Tall KJIOHAJIBHOIO
MUKpopa3sMHOxeHus [7]. Jas ynydmeHus pocta U pa3BUTUS KYJIbTUBUPYEMBIX PACTEHUN MPHU UX
aJlanTalliy K TTOYBEHHBIM YCIOBHUSM TAaKXKe UCIOJIB3YIOTCS OMOIornieckre 100aBKy, CoAeprKalme B
CBOCH OCHOBE MUKOPH3Y (TpHOOKOpPEHb) WM TPUObI, 00pa3yolie MUKOPU3Y C KOPHSMHU PaCTeHHM
(cum6m03). MuKopu3a 06J71a1aeT MOIIHBIM IPOTUBOTPUOKOBBIM U IPOTHBOMHUKPOOHBIM JIEHCTBHEM,
MOJIaBIIsil Pa3BUTHE NATOIC€HHOM MHUKPOQIIOPHI, CIOCOOCTBYET YIYYIICHHUIO MPUKUBAEMOCTU
pacTeHui, YCHJICHHIO KOPHEOOpa30BaHUs, MOBBIIICHUIO YCTOWYMBOCTH PACTCHUN K OOJIE3HSAM U K
CTpeccy H3-3a HEOJarompusATHBIX MOTOJHBIX YCIOBUA M HEMPABUIHHOIO YPOBHS KHCIOTHOCTH
IIOYBBI, YJIYYIIEHUIO OOIIEro MMMYHUTETa PACTEHUM, YIYUIIEHHUIO IPUKUBAEMOCTH PACTEHUH Ha
HOBOM Mecte u Ap. [8]. Ha ceromusmnuii nenp B Poccum mpoBeneHO Mallo MCCIIEOBaHHMM IO
a/lanTaluy JIECHBIX ATOJHBIX PACTEHUM, MOIYYEHHBIX METOJOM KJIOHAJIbHOTO MUKPOPA3MHOKEHHUS,
C HCIIOJIb30BaHHEM COBPEMEHHBIX OMOIpenapaToB Ha MUKOPU3HOW OCHOBE.

[{enb — n3yueHue BIusHUSA cyocTpara, OnonpenaparoB MUKOPU3HOIO TUIIA U MYJIbUHPOBAHUS
Ha TPUKUBAEMOCTh PACTEHUN KHSIKCHUKU APKTUYECKOM, MONYYEHHBIX METOAOM KJIOHAJbHOTO
MUKPOPa3MHOXKEHHMSI, IPU UX aJlaliTallii K HECTEPUJIbHBIM YCIIOBUSIM ex Vifro.

HccnenoBanus 1Mo KJIOHAIBHOMY MHKPOPAa3MHOKEHHIO PACTEHHUN NPOBOAMIM Ha 0ase
LentpansHo-eBponielickoil JiecHol omnbiTHOM ctanuuu BHUWIIM B 2016-2021 rr. mo
o0IIenpuHATEIM MeTonuKkaM [7]. B kauecTBe OOBEKTOB HMCCIENOBaHMS MCIIOJIB30BAIN PACTEHUS
KHSDKEHUKH apKTudeckod copra Sofia u rubpugnoit ¢opmsl K-1. Pacrenus-pereHepaHThl
KyJIbTUBUPOBAJIM Ha nMUTaTeabHON cpene Mypacure-Ckyra (MS) B yclioBUsIX CBETOBOW KOMHATHI C
noaaepxkanuem temnepatypsl +23...+25 °C, Braxxnoctu 75-80 % u npu ¢otonepuoae 16/8 yacos.
Ha »Tane «co6CTBEHHO MUKPOPa3MHOXKEHHE» B KaUECTBE PEryJIATOpa pocTa B MUTATEIbHYIO Cpely
N00aBIsUIM LMTOKUHUH 26-0en3unamuHonypui (6-BAIl) B koHuentpaumu 0,5 Mmr/m, Ha JTame
«yKopeHeHne Mukpomnoberoy» — aykcudn UMK (unponmunykcycHas kuciora) B KoHueHTparuu 0,5
mi/n. [lomydeHHbIe pacTeHUs C XOPOIIO Pa3BUTONM KOPHEBOW CHCTEMOM JTOCTaBaJd MUHIIETOM W3
npobupku M npombiBaid KopHH B 1 % pactBope KMnOs4 (cmabo po3oBblif 1BET) s
MPEIOTBPALLEHUS Pa3BUTHSI MATOT€HHON MUKPOQIOPHI.

Jlasiee yKOpEeHEHHBIE paCTEHUS alallTUPOBAIN K HECTEPUIIBHBIM YCIIOBUSIM ex Vifro, JUIsl YETO
HCIonb30Banu cyocrpat u3 topda Bepxooro tuna (pHkci — 3,5...4,0) 1 KokocOBBIH cyOcTpar,
KOTOpble MOMEMIAJIH B KacCeThl ¢ 00beMoM sueiiku 100 cm®. CyGeTpaThl HpeBapUTENbHO HPOITHBAIIT
5 % pacTBOpPOM NepMaHIaHaTa Kajlus U OCTaBJsUIM Ha | Helenro B TEeMHOM MecTe. 3aTeM pacTeHHs
OTIPBICKMBAJIM BOJAOM, HAJEBAIM KOJIAYKH, IOCIE YEro KacCeThl C aJalTUPYEMBIMU PACTEHUSMU
CTaBWJIM B yCioBHs momernieHus ¢ ocsenieauemM 8000 nk, Temmnepatypoit +25 °C, BraxxHocTbio 80—
90 %. B Teuenue n1ByX HEAENIb PACTEHUS €KETHEBHO ONPHICKMBAIN Bogol. Yepes 10 cyTok nposenu
MEPBYIO PEBU3HIO pacTeHul. Jlaniee BrIpallliBaHUE PACTEHUIN TPOBOIMIIN 110 TPUHATOU arpOTEXHUKE
JUTSl TaHHBIX BUJOB pacTeHuii [1; 2].

K cyb6crpatam pobaBnsiin  Ouomnpenaparbl MHKOpU3HOTO Tuna — buoMukopusa (B
koHnentpauuu 0,01 mr/m) u Mukorens (B pa3BeneHUH BoJoH 1:5), coneprkaiiue Criopbl 1 MULIETHN
SHIOMHUKOPHU3HOTO Tpubda Rhizophagus irregularis (Glomus intraradices). OqTHOBPEMEHHO C ATUM
3aJI0KHJIM OMBIT C BAPUAHTOM MYJIBYHPOBAHUA NIOCAT0K MXOM Sphagnum L. (pa3Mep ciiost MyJIb4H —
no 1 cMm), obmagaromyM TUTPOCKONIMYECKUMU M aHUTOAKTepUaIbHBIMU CBOMCTBAMU. YUUTHIBAIIN
IIPY>KUBAEMOCTh PACTEHUH IO OTHOIIEHHIO KOJIMYECTBA BBDKHUBIIMX K KOJUYECTBY BBICA)KCHHBIX.
[ToBropHOCTE oOmbITa 3-KpaTHas. CTaTUCTHYECKYI0 OOpabOTKYy JaHHBIX TPOBOJIUIM C
UCTOJb30BaHUEM MporpamMMmHoro mnakera Microsoft Office 2016. JlocTOBEpHOCTH pPE3yNIbTAaTOB
OIICHUBAJIU TI0 OOIIETPUHATON METOAHMKE TOJIEBOTO OmbITa [9].
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B pesynbpTaTe npoBeCHHBIX UCCIICOBAHIIA YCTAHOBIICHO, YTO HA TAlle aJanTallli PaCTEHUN
KHSDKCHHKH apKTHUYECKOHU ex Vifro HauOoJIbIIasi MPHKUBACMOCTh PACTCHHIA BhISIBIIEHA HA KOKOCOBBIX
cyoctparax (67,7-86,1 %), mo cpaBHeHUIO ¢ TOpdsHBIM cyOcTparom. [Ipu 3TOM MakcHUMalbHBIC
3HAYEHUs] MPHKUBAEMOCTH Kak Ha TopdsiHoMm (68,5-70,3%), Tak Ha kKokocoBoM (84,4—86,1 %)
cyOcTparax HaOIIOIATUCh B BapuaHTe ¢ Jo0aBIeHuEM npenapara buoMukopusa (Tabdm. 1).

Tabmuma 1 — [IpmkuBaeMOCTh KHSKCHUKHA apKTHICCKON Ha dTaIle aAalTallH ex Vitro ¢ UCIOJIb30BaHHEM
OmomnpenapaToB MUKOPU3HOTO THTA 0€3 MyJTFYHPOBAHHUS TOCATIOK

Cy6cTtpar [TpmxuBaeMocTs, %
Coprt Sofia I'ubpuanas gopma K-1
Topd BepxoBoii 49,3+0,39 46,7+0,31
Topd + buoMuxopnza 68,5+0,64 70,3+0,79
Topd + Muxorens 62,0+0,76 62,6+0,57
KoxocoBsrii 67,7+0,61 69,6+0,75
KoxkocoBeiii + buoMukopusa 84,4+0,78 86,1+0,87
KokocoBslii + Mukoreib 77,2+0,67 78,2+0,71
HCPys F<Fgq

B ombiTax ¢ MyJIbUMpOBAHHEM IOCAJIOK aJalTUPYEMbIX PACTCHUH KHSDKEHHUKH MXOM
Sphagnum L. HaOmoaeTcss HEKOTOPOE YBEIIMUYEHUE MMOKA3aTEeNIeH MPUKMBAEMOCTH B CPABHEHHUH C
OIBITOM 0€3 MyJibuupoBaHus. [Ipu 3TOM coXpaHsSeTcsl TEHACHIUS 10 MPUKUBACMOCTH PACTCHUN B
3aBUCHUMOCTH OT cocTaBa cyOcTpara. MakcuMaibHas nprxuBaeMocTh (82,3—88,2 %) KHSKEHUKH
aApPKTUYECKON ex Vitro TpH MYJbYMPOBAaHUM OTMEYCHa Ha KOKOCOBOM CyOCTpaTe ¢ J100aBiICHHEM
npenapara buoMukopusa (taba. 2).

Tabnuua 2 — IIpmxnBaeMOCTb KHSDKEHUKH apKTHUYECKOH Ha 3Tare aJlanTaluy ex Vitro ¢ NCIOoIb30BaHHEM
OuonpenaparoB MUKOPU3HOTO THTIA U MYJIBYMPOBAHUEM TIOCAJIOK, %o

Cy6cTtpar [TpuxuBaeMocTs, %
Coprt Sofia I'ubpunnas popma K-1
Topd BepxoBoit 51,0+0,57 49,4+0,58
Topd + buoMukopwuza 69,3+0,75 72,1+£0,79
Top¢ + Muxoreib 65,1+0,68 66,1+0,72
KoxocoBsriii 68,6+0,70 72,2+0,83
Kokocoeiii + buoMukopusa 82,3+0,87 88,2+0,96
KokocoBslii + Mukoresb 79,2+0,74 80,0+0,88
HCPys F<Fq

Cy11ecTBEHHBIX Pa3InYUi 0 MPUKUBAEMOCTH MEXIy copToM Sofia u rudpuaHoit Gpopmoit
K-1 Bo Bcex BapuaHTax ONbITa HE BBISBIICHO.

Takum 00pa3om, Mpu aJanTaluy KHSDKEHUKH apKTUYECKOW K HECTEPHIIBHBIM YCIOBUSIM e€x
Vitro MaKCUMaJIbHbIE TI0KA3aTeNU MPHKUBAEMOCTH PACTEHUH KaK Ha TOP(SIHOM, TaK U Ha KOKOCOBOM
cyOcTpaTtax Habmroma0TCs npu 1o6aBieHnn npemnapata buoMukopuza 0,01 mr/mn. [Ipu agantanum k
KOKOCOBBIM CyOCTpaTaM pacTeHUs KHSXKEHUKH UMEIOT OoJiee BHICOKHE ITOKa3aTeNu MPHKUBAEMOCTH,
4YeM MpU UCI0JIb30BaHUU TopdsiHOTO cyOcTparta. [Ipumenenne MynbunpoBanus MxoM Sphagnum L.
CriocoOcTBYeT yNyUIICHHUIO alalTallii KHSDKEHUKH apKTUYeCKOM K HECTEPUJIbHBIM YCIOBHUSAM Ha
BCeX cyOcTpaTax.
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IOPEKTUBHOCTDb KO3JIATHUKA BOCTOYHOI'O
KAK CUJIEPAJIBHOM KYJIbTYPBI
B YCJOBHUSAX CEBEPA TIOMEHCKOM OBJIACTH

Mouceesa E. A., Makapos II. H.
Cypeymckuil 2ocyoapcmeennbviil ynusepcumem, 2. Cypeym,
e-mail: Lapinaea_vizit@mail.ru

AnHoTtanus. [IpencraBieHsl pe3ynbTaThl MUKPOIIOJIEBOTO OMBITA MO BIMSHHUIO KO3JISTHHUKA
BOCTOYHOI'O Ha HEKOTOPHIE TTOKA3aTeNId MMOYBEHHOTO TUIOAOPOAMS KUCIBIX, MIECUAHbIX MOYB CeBepa
TromeHnckoit obnactu. YcranoBineHa 3()QeKTUBHOCTh BBEACHHs KO3NSATHHUKA B PETHOH B KaueCTBE
CUICPATILHON KYJIBTYpPhl C NPUMEHEHHEM MHUKpoOHojornyeckoro ymoopenus baiikana-OM1 u
OMHAPHOTO MOCEBA C TOPOXOM.

KiroueBble cJjI0Ba: MOYBEHHOE IUIOJOPOJME, CHIEpAT, 3€JIEHOE YI0OpeHue, KO3JIATHUK
BOCTOYHBIN, HHTpoayKLus, CeBep.

THE EFFECTIVENESS GALEGA ORIENTALIS
AS A SIDERAL CULTURE
IN THE CONDITIONS OF THE NORTH OF THE TYUMEN REGION

Moiseeva E. A., Makarov P. N.
Surgut State University, Surgut,
e-mail: Lapinaea_vizit@mail.ru

Abstract. The results of a micro-field experiment on the influence of the eastern goat on some
indicators of soil fertility of acidic, sandy soils of the north of the Tyumen region are presented. The
effectiveness of introducing goat husk into the region as a sideral crop with the use of microbiological
fertilizer Baikal-EM1 and binary sowing with peas has been established.

Keywords: soil fertility, siderate, green fertilizer, Galega orientalis, introduction, North.

DKCTpeMaJIbHbIC MMOYBEHHO-KJIMMATHYECKUE YCIOBHS ceBepa TIOMEHCKOW obiactu
orpaHnuuBaioT YPPEKTUBHOE UCTIOIB30BAHNE 3EMENBHBIX PECYpPCOB, XapaKTEPU3YIOIMIUXCS HU3KUM
IMOYBCHHBIM ILIOJAOPOAUEM, H IIPOHU3BOJACTBO BBICOKOKAYCCTBCHHBIX KOPMOB. HCHOCTaTOque
o0OecrieueHrne peruoHa OPTaHMYECKUMHU YIOOpEHUSMH, BBICOKAs CTOMMOCTh MHHEPAIbHBIX
yao0peHui U 0COOEHHOCTH TOYBOOOPA3YyIOIIMX MPOIECCOB HA CEBEPE CpeaHel TaWTu 3amaaHoin
Cubupu (KUCIIbIe TeCUaHbIe MOYBBI, MPOMBIBHOW PEXKUM) OIpeAensieT HE0OXOIUMOCTh MOUCKOB
AJIBbTCPHATUBHBIX CII0COOOB MOBBIIIEHUS mIoaopoars IOYB 3a CUET NMPUMCHCHUA SKOJIOTMYCCKH
YHCTHIX 3€NIEHBIX YIO0OPECHHIA.

B macrosimee BpeMsi OHOJIOTHYECKOE 3eMIIC/IETTNE CTAHOBHUTCS OJHUM M3 TPHOPUTETHBIX
HanpaBieHUi B OopbOe 3a ylydllIeHne II0JOPOIUS TOUBBI IPU OCBOCHUU CEBEPHBIX TEPPUTOPUIA
JUIS. pa3BUTHS CEIBCKOro Xo3siicTBa [1; 2]. B HayyHOM nuTeparype AOCTATOYHO MaTepuaia o
MOJIOKUTCIIBHOM BJIMAHUW BO3ACIIBIBAHHA KO3JIITHUKA BOCTOYHOI'O Ha IMOYBCHHOC IJIOAOPOAUC
MPAaKTUYECKH BO BCEX pernoHax [3—6]. Mcnonp3oBaHne MEIMOPATUBHOIO MOTEHIMAIA KO3JISITHUKA
BOCTOYHOTO MOXET CTaTh KIIOUEBHIM 3BEHOM B TIOMCKE BO3MOXXHOCTEH OHOJIOTHYECKOTO
BOCCTAHOBJIEHHUS M BOCITPOM3BO/ICTBA HU3KOIUIOJOPOIHBIX 3eMelb B yciioBusix Cesepa [7].
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PernonaneHbie 0COOEHHOCTH palioHa HCCIIEJOBAHUS ONPEACIAIOT aKTyalIbHOCTh IPOBEIACHHUS
moso6Horo poaa wuccienoBaHuil. Ha HU3KOIIOZOPOIHBIX, KUCIBIX IMECYAHBIX IOYBAX IOJ30HBI
cpeaneit Taiiru 3amagHoit Cubupu moo0HbIEe pabOTH paHee He MPOBOIMIUCE.

Leab — onpeneanTsb XapakTep U3MEHEHUSI OCHOBHBIX arpOXMMHUYECKUX MOKa3aTelel MOYBBI
1 BO3MOXKHOCTEH NPUEMOB BO3ZEIbIBAHMS KO3JIATHUKA BOCTOUYHOIO B 3KCTPEMAIIbHBIX IIOYBEHHO-
KJIIMMaTHYECKHUX yCIOBHIX ceBepa TromeHckol obiactu (Ha mpumepe Cypryrckoro paiioHa).

O0beKThI U METO/bl HCCJIe0BAHMS — MHOTOJIETHEE pAaCTeHUE U3 ceMeiicTBa 60OOBBIX —
KO3JISITHUK BOCTOUHBIN (Galega orientalis Lam.), copt I'asie 3-ro roga xu3Hu.

HccnenoBanusi MNpPOBEAECHbI HAa OSKCIEPUMEHTAJIbHOM  YYaCTKE, PACIOJIOKEHHOM B
LEHTPAIBHOM YaCTH CpeIHEeTaéKHOM 10130HbI 3anagHon Cubupu.

AHan3 pacTUTEIbHBIX M MOYBEHHBIX OOpa3lOB HA XMMHMYECKHE MOKA3aTelIH BBIOJIHEH B
UCIBITaTebHON J1labopaTopun  DefepanbHOrO TOCYJAPCTBEHHOTO OIOJDKETHOTO  YUPEHKACHHUS
«CTaHIMs arpOXMMHYECKOH Ciyx6bl «Mapuiickas»», r. Momkap-Onbl MO OBIIEIPHHSTHIM
MeTouKaM (OMOXMMHUYECKUH COCTaB PACTUTENBHOW MAacChl — MO OOUICHPUHATON METOTUKE C
MIPUMEHEHUEM CIEKTPOMETPUH, coJiep)KaHue OpPraHUYECKOTo BELIECTBA —
(OTOANEKTPOKATIOPUMETPUIECKIM METO/I0M, OOMEHHYIO KHUCJIOTHOCTh — MOTEHIIMOMETPHYECKUM
METOJIOM, CTENIEHb HACBIIIEHHOCTH OCHOBAaHUSIMU — 10 MeTOAy KaneHHa, aMMOHUHBIN U HUTPATHBIN
a30T — MOHOMETPUYECKHUM METOJOM, MOABMXHBIN (ochop M OOMEHHBIH Kaluil — MO METOIY
KupcanoBa B w™omudpukamuun [HMHAO. Cratuctuyeckylo W MaTeMaTHYECKyl0 00paboTKy
MOJIYYEHHBIX JAaHHBIX MPOBOAUIN METOJOM BapUAllMOHHOW CTATUCTHKH C MPUMEHEHHEM I1aKeTa
nporpamm «Microsoft Office Excel 2010».

MenkoaenstHOYHBINA TOJIEBOM OMBIT 3aKJIABIBANICS B COOTBETCTBUU C METOAHMKON MOJIEBOTO
onbiTa Mo b. A. JlocriexoBy [8] B 4-X KpaTHOM MOBTOPHOCTH METOAOM pPaHIOMHU3MPOBAHHBIX
OpraHU30BAHHBIX OBTOPEHHUH B J1Ba Apyca. [lnomans yuernoit nensuxu 1,5 m2. Ilnomans ogHOro
BapuanTa 6 M>. O6mas yderHas miomans 18 m?. Mccnenosanus npoBOAUINCH B TeUEHHE 3-X JIET
(2013-2015 rr.), B 3-X ocne10BaTENbHBIX IO BPEMEHH 3aKJIaJIKaX B COOTBETCTBUH CO CXEMOM: OMBIT
3aJI05K€EH IO CJIEeNYIOIIeH cxeme:

1. [ToceB He nHOKYNUpOBaHHBIX ceMsH (KoHTpoIb);

2. [loceB nnokynupoBaHHbIX baiikanom-OM1 cemsiH;

3. IloceB HEe MHOKYIMPOBAHHBIX CEMSH KO3JIATHHUKA O] TIOKPOB rOpoXa.

UccnenyeMblid y4aCTOK OKYJIbTYPEHHBIHN, XapaKTEPU30BAJICS MECYAHOM MOI30JIMCTON MOYBOM
¢ conepxkanueM rymyca 5,63 %, pH con. — 5,21, cyMMO# NOTJIOIIEHHBIX OCHOBaHUM — 4,7 MMOJIb
/100 T mouBbl, N-NH4 — 3,85 mr/kxr mouBsl, N-NO3 — 129 mMr/kr noussl, P2Os — 396,1 Mr/kr mousBkbl,
K20 — 66,5 MI/Kr MOYBEL.

Cemena nnpuoOpetensl B 2013 r. B OO0 A® «Cemena [IpnoObsa» B HoBocubupckoit obnacty,
r. HoBocubupck, kareropun PC1 (1 penpoaykius). Hopma BbiceBa ceMsiH — 2,8 MIJIH BCXOXKHX
ceMsiH/Ta, TiyOMHa 3agenku — 2-3 cM. I[IpenmnoceBHy:0 HMHOKYISIIMIO CEMSH MPOBOIMIN
MUKpoOHonorndeckuMm ynoopenueM baiikan-OM1 corimacHo pekomennpanusM. IIpousBogurensb
npenapata baiikan-OM1 — pecniybnuka bypstus, r. Ynan-Y 13, OO0 HITIO OM-LenTp.

Jns OLIEHKHM TMOCTYIUIEHHs] OpPraHMYeCKOTO BEIIEeCTBA B IIOYBY IpPU BO3JAENIBIBAHUU
KO3JIATHUKAa BOCTOYHOTO YYHMTHIBAIM KOJWYECTBO C(HOPMHUpPOBABLICHCS HAI3€MHOW U IMOA3EMHOM
MAacChl PaCTEHUH U KOJIMYECTBO aKKYMYJIMPOBAHHBIX B HEM OCHOBHBIX DJIEMEHTOB MUTaHus (Tabm. 1).

Ta6Jmua 1- HOCTyHHCHI/Ie OCHOBHBIX 6PIO(1)I/IJ'IBHI)IX QJICMCHTOB B IIOYBY C HaZ[3eMH01>i n HO,Z[BCMHOﬁ
OmoMaccoi KO3IATHUKA BOCTOYHOTO TPETHETO rojla BereTaIlnuu, ra

IToces IToceB He
Moces xe VHOKYJTUPOBAaHHBIX | WHOKYJIUPOBAHHBIX
ITokazaresnb HWHOKYJIMPOBAHHBIX <yIHp yImp HCPys
Baiikanom-OM1 CEMSH IO/ [IOKPOB
cemstH (KoHTpOIIH)
CeMSH ropoxa
Macca BO3IylITHO-CYXO0TO 13,9 18.0 9.4 8.69
BEIIECTBA, T
A30T, KT 285,8 399.,4 201,1 198,18
IMoxBwxkHbIH hochop, KT 50,4 64,2 35,0 13,57
OOMEHHBIN KaJIMi, KT 183,0 270,4 157,4 118,58
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K koHIly TpeThero roja BereTaluu HauOOJIBIINKI BBIXOJ BO3IYIIHO cyXxoro Bemiecta (CB)
o0ecrieuns MmoceB KO3JISITHUKA BOCTOYHOI'O ¢ MHOKYJISIIIUEH MTOCEBHOTO MaTepuaia baiikaiom-OM 1
KOTOPBIH MpeBbIIlIai KOHTPOJIbHbIE TIoKa3aTenu Ha 23 %. C pacTUTEIbHOW Maccoil MHTPOIYLIEHTA C
JTAHHOTO BapHaHTa OTbITA B MIOYBY TaKXKe MOCTYIHIO O0JbIie Ha 28 % a3ota, Ha 21 % MOABMKHOTO
dochopa u 32 % oOmeHHoro kanus. buHapHass KynpTypa Topoxa oOKaszaia OTpULATENbHOE
rocenecTpre Ha GOPMUPOBAHKE OMOMACCHI KO3JIATHHKA BOCTOYHOTO U IIPHUBENIA K CHUYKEHHIO BCEX
M3y4aeMbIX IMapaMeTpoB.

AHanmM3 arpoXMMHUYECKHUX TIOKa3aTejeld TOYBEHHBIX OOpa3IOB OTOOpaHHBIX B KOHIIE
BEreTallMd KO3JIATHUKA BOCTOYHOTO TPETHETO rojia KU3HU MOKa3al, 4YTO H3y4aemble MPHUEMBI
BO3JIEIIBIBAHUS OKa3aau qoctoBepHoe (p<0,05) BiusHUE HA MOBBIIIEHUE COACPIKAHUS MAaCCOBOM JIOIH
OpPraHUYECKOTO BEIIECTBA B TAaXOTHOM ropu3oHTe (Tadm. 2).

Tabmuma 2 — Xumrrdeckoe coiep:kaHue OCHOBHBIX TIOKa3aTelel II0JOPOIUs TIOYBHI IIPY BO3/I€BAHUN
KO3JSITHUKA BOCTOYHOTO B KOHIIE TPETHETO I'O1a BEreTaluu

IToces He IToces IToces He
WHOKYJIUPOBaHHBIX WHOKYJUPOBAHHBIX MHOKYJHUPOBAHHBIX CEMSH
Hoxasarens cemsiH (Kontpons) | Baitkamom-OM1 cemsia O] TTIOKPOB TOpOXa
XES,

Oprannyeckoe BelecTBo, 4,6+0,04 7,4+0,05* 5,8+0,06*
%
CyMMa HOTIOMEHHBIX 4,2+0,04 4,3+0,08 4,1+0,04
ocHOBaHM, MMOJIE/100 T
OO6MeHHast KUCIOTHOCTb, 1,9+0,12 2,3+0,06 2,14+0,04
en. pH
AMMOHHITHBIH a30T, 3,3+0,26 2,240,04 2,7+0,03
MTI/KT TI0YBBI
HuTtpatHslii a30T, 72,4+0,04 95,3+0,04* 93,3+0,03*
MT/KT TIOYBBI
Honsmxkwbrit gocdop, 300,1+0,47 374,0+£0,09* 293,140,22
MTI/KT TI0YBBI
OGMmeHHBIi Kaiuii, 49,9+0,35 48,3+0,64 50,1+0,86
MT/KT TIOYBBI
[Ipumedanue: * — p<0,05 Mo OTHOLIEHUIO K KOHTPOJIIO. YPOBEHb Hajie)kHOCTH — 0,95

Tak, B BapuaHTe omnbITa ¢ NpuMeHeHHeM balikana-OMI1, Bo3pacraHue coaepxKaHus
M3y4aeMoro nokasarens coctaBuiio 31 %, B TpeTbem BapuaHTe omnbiTa — 20 % K KOHTPOJTIO.

CreneHb HACHIIIEHHOCTH OCHOBAaHUSIMH U MIOKa3aTeslb 0OMEHHON KHUCIOTHOCTH B U3y4aeMBbIX
BapHaHTAaX OIbITA CYILIECTBEHHO HE OTJINYAIUCH U HAXOIUINCh Ha YPOBHE KOHTPOJbHBIX 3HAUCHUH.

AHanu3 coiepaHus aMMOHUIHOTO M HHUTPAaTHOIO a30Ta B IaXOTHOM TOPU3OHTE IOJ
TPaBOCTOEM KO3JSTHUKA BOCTOYHOTO B YCJIOBHUSX MHTPOAYKIIMM TIOKa3aj, YTO IPOLECC
aMMOHHM(HKAIMY W HUTPUPHUKAIMK CBA3aHbl 00paTHOH 3aBucuMocThio (r = -0,65). Ilpuuem
npoueccel HUTpu(uKkanuu B ycinoBusix CeBepa Ha clabOOKYJIbTYPEHHOH, HEYJOOPEHHON, KHCIOM
MOJI30JIUCTOM MOYBE Mpeo0IaatoT HaJl aMMOHU(UKAIIMEH paCTUTENBHBIX OCTaTKOB MHTPOAYILICHTA.

W3ydyaemble mNpueMbl BO3JENbIBAHUS OKa3ald IOJOKUTEIbHOE BIMSHHUE Ha YpPOBEHb
HAKOIUIEHHUs HUTpaTa aMMOHMsI, KOTOpbIe 10ocToBepHO (p<0,05) npespimanu Ha 24 % B BapHaHTE C
II0OCEBOM MHOKYJIMPOBAHHBIX CEMSH M Ha 22 % — B BapHaHTe ¢ OMHAPHBIM I10CEBOM K KOHTPOJIIO.

B mouBeHHBIX 00pa3iax, OTOOpaHHBIX B BapHaHTE C MOCEBOM KO3JSATHHKA BOCTOYHOTO C
npuMeHeHueM baiikama-OM1, otmedaetrcs goctoBepHoe (p<0,05) yBenuueHHMe MOOWIM3AIIUU
noJBMKHBIX popM (ocdopa B cioe mouBbl 0-20 cm Ha 19,8 % K KOHTpOJIIO.

Cy1ecTBeHHBIX pa3IMYMi M0 COAEPKaHII0 OOMEHHOIO KaJlus B TAXOTHOM T'OPU30HTE ITOYBbI
B BapUAHTE OIbITA ¢ IpuMeHeHneM baiikana-OM1 u coBMECTHOM IIOCEBE ¢ TOPOXOM 10 CPABHEHUIO
C KOHTPOJIBHBIMHU TIOKA3aTEIsIMUA OYBBI HE HA0JII0AI0Ch.
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B uenom, ananu3 arpoXMMHUYECKHX TIOKa3aTejled TIOYBbl IIOKa3all, YTO IPUMEHEHHE
MHUKpOOHoIorudeckoro yaoopenus baiikan-OM1  nins MHOKYJISIMM CEMEHHOTO Marepuaja
KO3JIATHUKA BOCTOYHOTO CITIOCOOCTBOBAJIO YBEIMUEHUIO TIOCTYIICHUS CYXOH OpraHN4eCcKOi MacChl U
aKKyMYJILIMM B HEW OCHOBHBIX 3JIEMEHTOB MUTaHUS. 3a CYET 3TOTr0 MPOUCXOAMIIO BO3pacTaHUE
coJiepKaHUsl MaCCOBOM JI0JIM OPTaHUYECKOIr0 BEIIECTBA B TaXOTHOM FOPU30HTE MOYBHI, HUTPATHOTO
azoTa u noasuxHOro ¢ocdopa. IlocneneiictBrue GMHAPHOI KYyIbTYpbl TOpOXa MPOSBISETCA U Ha
TPETUH o/l BO3/JEIbIBAHUS UHTPOAYIEHTA. [JJONOMHUTENBbHOE MOCTYIUICHHE 3€JICHOM MacChl ropoxa
B BapHaHTe ¢ OMHAPHBIM MTOCEBOM OKAa3aJio MOJIOKHUTEILHOE MOCTeIeCTBUE Ha YPOBEHb MAacCOBOM
JIOJTM OPTaHUYECKOTO BEIIECTBA M HUTPATHOU ()OPMBI a30Ta B TIOYBE.

TakuMm 00pa3oM, H3yyaemble MPUEMBbI BO3JEIIBIBAHUS KO3JIATHHKA BOCTOYHOTI'O OKA3bIBAIOT
MOJIOKUTEIBHOE BIUSHUE HA MUTATEIBHBIN PEXKUM KUCIBIX MOA30JIMCTHIX TTOUB ceBepa TroMeHCKoM
obnactu. [IpuMeHeHne KynbTyphl B perHOHE B KAU€CTBE 3€JICHOT0 YAOOPEHHUS B LIEJIOM MOXKET CTaTh
JIOTIOJIHUTEIBHBIM PECYPCOM B OMOJIOTMUECKOM 3E€MIIEICTHH.
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COJEPKAHUE NYBUWIBbHBIX BEIIECTB
B TPABE 3BEPOBOJS ITPOABIPABJIEHHOT O,
BBIPAIEHHOI'O 'MAPOIIOHHBIM METOJ1OM

Mymokun M. A., KpaBuenko U. B., Camoisienko 3. A.,
Octpoymxko 1O. B., I'yaakosa H. M., Makaposa T. A.
Cypeymcxuii eocyoapcmeennwiti yuusepcumem, 2. Cypeym,
e-mail: mulyukin_ma@surgu.ru

AHHOTanMsA. TUTPHUMETPUYECKHM METOAOM YCTAHOBICHO KOJMYECTBEHHOE COJCp)KaHUE
TyOMIBHBIX BEIIECTB B HA/I3eMHOM (huToMacce 38epo0ost mposipsiBienHoro (Hypericum perforatum
L.), BBIpaAIIEHHOTO B YCIOBHUSAX THIPOIIOHUKHU C MCIIOJIb30BAaHMEM LIBETHBIX M OCIIBIX CBETOIMOIHBIX
JaMI.

KuroueBble cioBa: nyOMIIbHBIE BEIIECTBA, 3BEPOOON MPOJBIPSABICHHBIN, BEPTHKAIbHbBIE
(bepMBl, THIPOIIOHUKA.

TANNINS CONTENT
IN HYDROPONICALLY CULTIVATED
ST. JOHN’S WORT HERB

Mulyukin M. A., Kravchenko 1. V., Samoylenko Z. A.,
Ostroushko Yu. V., Gulakova N. M., Makarova T. A.
Surgut State University, Surgut,

e-mail: mulyukin_ma@surgu.ru

Abstract. Titration method allowed to asses quantitative contents of tannins in epigaeus
phytomass of St. John’s Wort (Hypericum perforatum L.) grown hydroponically under color and
white LED light.

Keywords: tannins, St. John’s Wort, vertical farming, hydroponics

3Bepoboii mpoabipsiBiaeHHbI (Hypericum perforatum L.) — MHOronetrHee TpaBsHUCTOE
pactenue cemeiictBa 3BepoOoitHbie (Hypericaceae), mpouspactaeT HEOOIBITMMU KypTHHAMH Ha
CYXMX U OCBEIIEHHBIX MOJISHAX, BJIOJb JIECHBIX OMyIIeK. PacnpocTpaHeH B JIECHON M JIeCOCTEITHOMN
30HaX, a TaKXKe B TOPHBIX paiioHax. B necHoli 30He mpou3pacTaer Ha JIECHBIX MOJIsSHAX, BEIpyOKax, B
pa3pex’eHHbIX COCHOBBIX M XBOHHO-MENKOJIMCTBEHHBIX Jiecax. MHOrga BCTpedaeTcsi Kak COPHSK
OKOJI0 10por, o okpauHam nosiet [ 1]. Ilupoxo pactipoctpanen Ha Tepputopusix KaBkasa, 3amnagHoi
u Bocrounoii Cubupu, lansnero Boctoka [2].

Ha tepputopun XMAO — KOrpsl 38epo60ii TpoIbIpsABICHHBIN TPOU3PACTAET B FOT0-3aMaIHON
YacTH OKpyra Ha TMOJNSHAaX B Pa3peKEHHBIX JiecaXx M CYXOAOJNBHBIX Jyrax, BKJIIOYEH B
JIOTIOJTHUTENBHBIN clUcOK KpacHoi kHuru XaHThl-MaHCHIICKOTO0 aBTOHOMHOTO OKpyra — FOrpsl kak
BUJ, COCTOSIHME€ KOTOpPOTO B MpPHUPOJHOH cpere TpeOyer ocoboro BHUMaHusA. Ilmomanps u
YHUCIEHHOCTb €T0 MOMYIISIIMNA HEBEIMKa BCIIEACTBHE C1a00H KOIOIMYECKOM IIIIACTUYHOCTHU BJIAJIA OT
OCHOBHOTO apeajia, a TaK)Ke UCIIOJIb30BaHUS HACETICHHUEM B JICKAPCTBEHHBIX IIesX. B kauecTBe mMep
OXpaHbl BHUAA NPEIUIOKEHBl COXPAaHEHHE M MOHUTOPUHI TONYJISILMNA, BBIABICHHE HOBBIX
Mecroobutanuii [3]. B cBs3u ¢ »TMM npupoaHble 3amacel Hypericum perforatum HE MOTYT
o0ecreunTh BO3PACTAIONIYI0 MOTPEOHOCTh (HapMaleBTHUYECKOW MPOMBIIICHHOCTH, W 3aroTOBKa
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CBHIPbSI B €CTECTBEHHBIX MECTOOOMTAHMSIX CTAHOBUTCS SKOHOMHYECKH HeBbironHa [4]. Iloatomy
aKTyaJIbHBIM SIBJISICTCSI MHTPOIYKIIHMS JaHHOTO BUJa B Apyrue pailonsl XMAO 1 BO3MOXXHOCTh €r0
IJIAHTALMOHHOTO BBIPALIMBAHUS B YCIOBUAX OTKPBHITOIO U 3aKPBITOTO TPYHTA.

Bricokast 3¢ (dekTUBHOCTh BBIpAIlMBaHHUs PACTEHUN THUIPOMOHHBIM METOJOM JIOKa3aHa
MHOTOJICTHUMH UCCIIEIOBAaHUSIMU B ATOH 001aCTH U 00€CTIeYnBaeT CTAOMIFHOE KA4eCTBO U BBICOKYIO
YpOKalHOCTh MPOIYKIIMH PACTUTEIHHOTO ChIPhSl HE3aBUCUMO OT BHEUTHUX KIMMATUYECKUX YCIOBHIMA
U ce30HOB roja. [Ipon3BoACcTBO Nnpu NpaBUIILHON OpraHU3aLUH SBJISETCS SKOJIOIMUYECKH YUCTBIM, a
MPOJYKT (JIEKApCTBEHHOE ChIPbE) — CBOOOTHBIM OT FepOUIIUAOB U TSHKEIBIX METAILIOB [5].

B KkadecTBE JIEKAPCTBEHHOTO PACTHTEIBHOTO CBIPbSI 3BEpPO00S  MPOIBIPSIBICHHOTO
HCIOJIb3YIOT BEPXHIOI0 YacTh PACTEHHIl, OCHOBHYIO MAacCy COCTaBISIIOT JIUCThSI U COLIBETHS.
PacTtuTtenbHOE ChIpbe 3aroTaBIMBAIOT B (ha3y LIBETEHHUs, CPE3AIOT BEpXyIIKU 1moderoB (25-30 cm) [6;
71.

3Bepo0Ol TPOABIPSBICHHBIN SIBISCTCS TEPCIEKTUBHBIM HCTOYHUKOM OHOJIOTHYECKU
AKTUBHBIX BEIIECTB — HAPTOIUAHTPOHOBBIX MUTMEHTOB U ()IaBOHOHJIOB, IIUPOKO MPUMEHSETCS B
pOCCHIICKOM ¥ 3apyOeKHOM MEIWIIMHE, WCIOJb3yeTCd B KaueCTBE aHTUJICTIPECCAHTHOTO,
MIPOTUBOBOCTIAIUTENIBHOT0, 0AKTEPUIIUIHOTO, PAHO3KUBIIAIOIIETO, BSXKYIIETO CpeacTBa [2].

W3 nuTepaTypHBIX HWCTOYHHMKOB M3BECTHO, 4YTO B HQJA3EMHOH dYacTu 3Bepo0os
MIPOJBIPSIBICHHOTO cofepxarcs ¢uaBoHOUAHbIE coenuHeHus (2-5 %): kBepuerun, pyrus (0,5-0,7
%), kBepuutpuH (0,4-0,5 %), usoksepuutpus (1,2 %), runepus (0,6-1,8 %); apupnoe maciuo (0,01-
1,25 %); crepounbl; ankanousl (0,31 %); XxonuH, aCKOPOMHOBAsK KUCIOTA, HUKOTHHOBASI KUCIIOTA;
benonkapOooHoBbie KUCIOTHL: KodeitHas (0,1 %), xioporeHoBast; KyMapuHbI, KATEXHHBI; TyOHIIbHBIC
BemiecTna (2,8-12,4 %); aHTOLMAaHbI; KAPOTUHOUIBI: KApOTHH, cMoucThie BetlectBa (17,0 %) u psaa
Jpyrux OMOJIOrMYECKU aKTHBHBIX BelecTs [§; 9].

JU1s OLIEHKH KayecTBa JIEKAPCTBEHHOTO ChIPbs 3B€p000s MPOBIPSIBIEHHOTO, BHIPAIIIEHHOTO B
YCIIOBUSIX THAPONOHUKH, HaMU OBbUIO ONpPENEICHO KOJUYECTBEHHOE COJIep)KaHue JyOUIIbHBIX
BELIECTB TUTPUMETPUUECKUM METOAOM.

Heabr pabGorsl. WM3ydyenuwe coaepkaHusi JTyOWJIBHBIX BEUIECTB B TpaBe 3Bepo0Oos
IIPOJBIPSABIEHHOTO, BBIPAILIEHHOTO C IIOMOILBIO THAPOIIOHHOTO METOAA.

Martepuanbsl u Meroabl. OOBEKTaMH HCCIEJOBAaHUN CTalMM 00pas3ipl  3BepoOOs
IPOABIPABICHHOTO copTa OnTUMHUCT. BEIOOP HaHHOTO BUJIA 111 UCCIIEI0BAHUS OOYCIOBIEH TEM, YTO
3Bep0o00OH MPOIBIPSABICHHBIN COJAEPKUT AOCTATOYHOE KOJIMYECTBO (PJIaBOHOMJIOB, AHTOILMAHOB,
KaTe€XUHOB, CTEPOUJIOB, (PEHOIKAPOOHOBBIX KHUCIIOT, KUPHBIX KUCIOT U 3¢upHbIX Macen [9]. Copt
Ontumuct BkiItoueH B ['ocpeectp mo Poccuiickoit denepanuiul it 30H BO3CIBIBAHUS KYJIbTYPHI.
3T0 MHOTOJIETHEE TPABSIHUCTOE pacTeHHe, BbICOTOH 10 80-85 cM, cTebens npsMOid, 3e1eHOro 1IBeTa.
Ha oxgroMm pactenun obpasyercst ot 6 10 8 conBetuii. Jlanupiii copt 3BepoOost nBeteT 41-51 nens. B
NIEPBBII TOJ1 )KU3HU COLBETUSI 00pa3ylOTCsl HAa BCEX BBICAXKEHHBIX U BBIPOCIINX pacTeHusix. L{BeTku
KpYIIHbIE, 30JIOTUCTOTO 1LIBETa C MATHAMU Ha JIeNecTKaxX. Y poKalHOCTh 3esieHoi macchl 160 1y/ra.
BererarnmonHslii mepro OT BCXOA0B J10 MOJIHOTO IBeTeHus 80-85 nueid, 1o nocneanero coopa — 130.
VYpoxkaitHOCTh ceMsiH 3,74 1/Ta.

Pacrenuss BplpaliuBanyM Ha TUAPONOHHON YCTAaHOBKE C CUCTEMOW IEPUOAMUYECKOTO
MOJATOIUIEHUSI TP MCKYCCTBEHHOM OCBEIICHWHM CBETOAMOJHBIMU JlamMnamu. B mepBom Bapuante
YCTAHOBKH OCBEIIATHCH O€JIBIMU JIJAMITAMHU, CBETOBOM MOTOK KOTOPBIX cocTarisieT 8000 1M, iBeTOBast
temnepatypa 4000 K, PPF 165 mMxMonb/c/M%, BO BTOPOM BapuaHTe pacTeHHUs OCBENIAINCh JTaMIIaMH
C KpacHBIMH, CHHUMH M O€JIBIMU THOAaMHU B cooTHomeHuH 32:16:32, cBeToBoit motok 6573 nm, PPF
143 mxmonb/c/m?. CTelna)ku ¢ pasiddHbIM TUIIOM OCBELIEHHs OTENSINCh CBETOHENPOHUIIAEMOit
mropkoi. Pexxum ocBemenust coctaBnsii 16 uyacoB. B kauectBe cyOcTpata HCIONB30BAIN
MUHEpaJOBaTHbIE KYOUKHU (TPOM3BOAMUTEND «IKOBEp»). s TMIPONOHHON CHUCTEMBI MPUMEHSIIN
MOJTHOCTBIO PacTBOPUMOE B BOJIe KOMIUIEKCHOe ynoOpenue Yara Ferticare Hydro u kambiueByto
cenmutpy (Yara Liva Calcinit) [10; 11]. Hagzemayto 9acTh (COIBETHS, JIUCThS, CTEOH) 3BEpOOOS
MPOABIPSBICHHOTO coOMpanu B mepuoj IBeTeHus Ha 113 genp. BreicymmBamm B XOpoIIo
MPOBETPUBAEMOM TOMelleHnu npu Temneparype 20-25°C. [lamee MONy4YEHHBIM PacTUTEIbHBIN
MaTepHal IepeMalbIBaIl B 1a00paTOPHOM FOMOTEHH3ATOPE.
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Jns cpaBHeHHs ObUT B3AT anTeUHbIM (uUTOmpenapaT TpaBbl 3BepoOos. OmnpenencHue
TyOUIIbHBIX BelIecTB mpoBoAmiock corsacHo 'OCT 24027.2-80 [12].

PactuTenbpHOE ChIphE MOMEIAIN B KOHUYECKY0 K00y (500 mur), 3anmuBanu 250 M Harpetoi
710 KMIIEHHUS BOJIbI U HATPEBAIM C TIOMOIIbIO 0OPAaTHOTO XOJOIMIbHUKA Ha KUTIALIEH BOJsSHON OaHe B
tedueHne 30 MHMH @IpHU NEPUOAUYECKOM IE€PEMELIMBAHUU. OKCTPAKT PACTEHUH OTCTauBalH,
OXJIAKJAIN 10 KOMHATHOW TeMIlepaTypbl U JeKaHTUpoBaiud okoio 100 Mi B KOHMYECKYIO KOJOY
BMeCcTUMOCTBIO 250 Mi1 dyepes Bary. Jlanee oroOpanu mumeTtkod 25 M1 MOTYYEHHOTO SKCTPaKTa B
3apaHee MPUTOTOBJICHHYIO KOHHMYECKYI0 Koioy (750 mut), mo6asmmm 500 mur Boabl, 25 MJT pacTBOpa
MHAATOCYIH(POKHUCIOTH U TUTPOBAIM NMPH MOCTOSHHOM rnepeMerninBanuu 0,1 H pacTBOpoM Kaius
MapraHOBOKHCIIOTO IO 30JI0TUCTO-XKEJITOr0 OKPAIIMBaHUs, CPABHUBAIHM ATOT PACTBOP C OKPACKOU
pacTBopa KOHTPOJIBHOTO 00pasia.

Jns mpoBeneHUS KOHTPOJII B KOHMYECKYr0 Kooy (750 wmur) wHamuBanmm 525 wi
JTUCTUUTUPOBAHHON BOJBI M J00ABWIIM 25 MJI pacTBOpa MHAMUTOCYIb(POKHUCIOTHL. [lanee mposenu
TUTPOBAHUE TPU MOCTOSHHOM mepememnBanuu 0,1 H pacTBOPOM MapraHIOBOKHCIIOTO KaiHs [0
30JI0TUCTO-XKEJITOr0  OKpaminBaHusa. KoymyecTBEHHOE OmIpeleleHue AYOWIbHBIX  BEIIECTB
MIPOBOJMIIM B TIEpecyeTe Ha CTaHIapTHBIN 00pa3el] TaHHUHA.

PesynbraTel nccnenoBaHUi MOABEPraid CTAaTUCTUYECKOH 00pabOTKe MaHHBIX C MOMOIIBIO
KOMITbIOTepHOU mporpammbl Statistica 10 u MS Excel, paccuutsiBanu cpeanee apudMeTndeckoe
(M), crargapTHYIO OmUOKY (M), CTAaHIAPTHOE OTKIIOHEHHE (G ), KoddduiueHT Bapuaruu (V).

Jannas paGota BeinoiaHeHa B Hay4uno-o0pa3oBaTenbHOM LieHTpe MHCTUTYTa eCTECTBEHHBIX
U TeXHUYeCcKuX HayK CypryTrckoro rocy1apCTBEHHOIO YHUBEPCUTETA.

Pe3yabTaTsl U 00cyxknenue. KoanuecTBeHHBIN aHaIN3 COlEp:KaHUs TyOUIIbHBIX BEIIECTB
TUTPUMETPUIECKAM METOJIOM B PAaCTUTEIILHOM CBIPbE 3BEpO00S MPOBIPSIBICHHOTO MPEICTABICH B
tabnure 1.

Tabmuna 1 - CpepHecTaTUCTHYECKUE JTAHHBIE COJICPIKaHMsI TyOHIIbHBIX BEIIECTB B 3€JIEHON Macce 3Bepo0ost
IPOJBIPSIBICHHOrO (B IepecyeTe Ha TAHHUH B a0COJIFOTHO CYXOM CBIpbe, %0)

Pacrenue M+m o \Y
3sepoboit y 3,72+0,30 0,52 14,1
npoabipsiBieHHbd [1J1
3sepoboii y 4,93+0,40 0,65 13,2
pobIpsiBICHHBIN bJI
AnTedHsIi 00paselt 3,88+0,20 0,36 9,2
JlutepatypHslii 2.80-12.40 B B

HWCTOYHHK [5; 6]
Ipumeuanue: 11J1 — iBeTHBIE TaMIIBI (OCBEIIEHNE PACTUTEIHHOTO MaTepraia KPaCHBIMH, CHHIMH 1 OEIBIMU
muonamu); bJI — 6enbie maMiel (OCBeNEHHUE PACTUTENLHOTO MaTepHaa OSIBIMH JTUOJAMH).

Haubonbiee conepkanue yOMJIBHBIX BEIIECTB OTMEYEHO B (uToMacce 3BepoOOs
MIPOJBIPSIBICHHOT O, BBIPAIIEHHOTO MO/ O€IbIMU CBETOJUOIHBIMU Jammnamu (cBeToBoi motok 8000
1M, 1BeToBas Temmnepatypa 4000 K, PPF 165 mxmoins/c/m?) (Tabm. 1).

KomndectBeHHOE  conepkaHWe  IyOWJIBHBIX  BENMIECTB B PAacTEHUsIX  3BEpo0os
MPOABIPSBICHHOTO, BBIPAILIEHHOTO C HCIOJb30BAHUWEM I[BETHHIX JIaMIl M B oOpasliax anTeuyHOro
KOHTPOJISI HAXOJIMJIOCH B OJTHOM JIMANa3oHe.

Pe3ynpTaThl KOJWYECTBEHHOTO OMpEEICHUsT NYOMIbHBIX BEIIECTB B 00pas3iax 3Bepo0os
MPOABIPSBICHHOTO COOTHOCATCS ¢ JAHHBIMU U3 JINTEPATYPHBIX UCTOUHUKOB.

BoiBoabl. B pe3ynbraTe npoBeAeHHBIX UCCIEI0BAHUN YCTAaHOBIEHO, UTO MPU THAPOIIOHHOM
BBIPAIIUBAHUU 3BEPO0O0S OCBEIICHHIE OCIBIMU CBETOIUOIHBIMY JIaMITaMu OoJiee 01aronpusTHO IS
HaKOIUICHUS TyOMJIbHBIX BEIIECTB B 3€JIEHOI Macce pacTeHH. A cojepkaHue NyOUIIbHBIX BEUIECTB
B (puTOMACCE PaCTCHUH, BHIPAIIICHHBIX IO [IBETHBIMH JIAMIIaMH, U B 00pa31ax anTe4YHoro KOHTPOJIs
COIIOCTaBUMO.

34



Bezonacusiii Ceep — uncrast ApKTHKA!
IV Bceepoccuiickas Hay4qHO-pakTHdeckas konpepenmus: Cypryt, Cypl'Y, 11-12 nost6ps 2021 1.

Taxum 06pa3oM, THAPOTIOHHBIH CITOCOO BBIPAIIMBAHUS MT03BOJISICT KPYTJIOTOAUYHO TOTY4aTh
JIEKapCTBEHHOE CBhIpbE 3BEpo0Os, IO COJEP)KaHHIO AYOMIIBHBIX BEIIECTB HE YCTyMaroliee
IIOJIy4YEHHOMY B OTKPBITOM I'PYHTE.

Pabora BbimonHeHa npu nojjaepxke Jlemapramenta o0pa3oBaHUsS U MOJIOJCKHOMN MOJUTUKU
XaHTel-MaHcuiickoro aBTOHOMHOro okpyra — IOrpel B pamkax mnpoekTa: «TexHonorus
BBIPALMBAHUS U U3BJICUCHHS] OMOJIOTMYECKH aKTUBHBIX COCTUHEHUM CEBEPHBIX ATOJHBIX KYJIbTYp U
nekapctBeHHbIX TpaB (FOrpabuo®apm)» (Ilpuka3 Jlemapramenta oOpa3oBaHUSI U MOJIOACIKHOM
otk XMAO — FOrper Ne 10-I1-1308 ot 04.09.2020; ITpoekT Ne 2020-146-11).

Jlureparypa

1. Atnac apeanoB u pecypcoB jekapcTBeHHbIX pacteHuit CCCP. —M.: I'VT'K, 1983. — 340 c.

2. PacturenbHble  pecypcsl  Poccum:  JlukopacTymiue  LBETKOBBIE — pPAcT€HUs, HX
KOMIIOHEHTHBI COCTaB M Owosorndeckas akTuBHOCTb. Tom. 2. CemeiictBa Actinidiaceae —
Malvaceae, Euphorbiacaca — Haloragaceae. — CII0.; M.: ToBapumiectBo HayuHbix u3ganuit KMK,
2009.-513c.

3. Kpacnas kuura XaHTbl-MaHcHiickoro aBTOHOMHOro okpyra — lOrpsl. JKuoTHble,
pactenus, rpudbl. — ExarepunOypr: backo, 2013. — 460 c.

4. Maiicypanze H. U. 3agaun MHTPOAYKIIMH JIEKAPCTBEHHbBIX PACTEHUN U IIyTH UX peIeHust /
H. U. Maiicypanze, B. B. YruuBenko // Pe3ynapTaTel M MEpCrEeKTUBBI HAYYHBIX HUCCIEIOBAHUHN B
o0acTu co3aHusl IEKAPCTBEHHBIX CPEICTB U3 PACTUTEIBHOTO ChIpbi. — M., 1985. — C. 294-251.

5. Tuxomuposa JI. . Crioco6 nonydeHust JeKapCcTBEHHOI'O PACTUTEIBHOTO ChIPbs JIalmyaTKu
oenou (Potentilla alba L.) B ycnoBusax ruapononuku / JI. . Tuxomuposa, H. I'. bazapuosa, T. H.
WnenueBa, A. B. CeicoeBa // Xumusi pacTUTENbHOTO Chipbsi. — 2016. — Ne3. — C. 59-66. DOL:
10.14258/jcprm.2016031228

6. CoBpemennas ¢urorepanus. [lepeBon ¢ Gonrapckoro. — Codusi: Meauiuua u cropr,
1988. — C. 380-381.

7. Pacrenus s Hac. CrnpaBounoe uzganue / K. ®@. bnunosa, B. B. Banasimes, M. H.
Kamaposa u ap. — CI16.: Yuebnas kuura, 1996. — 654 c.

8. Kypkun B. A. ®apmakorHo3usi: yaeOHUK 1715 papmall. By30B. 2-€ U3]1., iepepad. u J0I. —
Camapa: OO0 «Odopt», 'OV BITIO CamI'MYV Poc3apasa, 2007. — 1239 c.

9. Pacturenvupie pecypcel CCCP: IlBeTkoBble pacTeHHs, WX XUMHYECKHH COCTaB,
ucnosib3oBaHue; cemeiictsa Paconiaceae — Thymelaeaceae. — JI.: Hayka, 1986. — C. 11-19.

10. Makapos [1. H. BeipanuBanue 3eneHHBIX KyJabTyp B 3aKkpbIThix cuctemax / I1. H.
Makapos, T. A. Makaposa, 3. A. Camoiinenko, H. M. I'ynakoBa // bezonacusiii CeBep — uncras
Apxkruka / C6. ct. Il Beepoc. nHayu.-mipakt. koH(). Cypryrckmii roc. yH-T. — O3epck: U] «Pocuzmary,
2019. - C. 166—180.

1. Makapos I1. H. DneMeHTBI arpoTexHUKH 3BEepo00si MpOobIpsBiIeHHOTO (Hypericum
perforatum) B ycnoBusix cBeTokynbTypsl / I1. H. Makapos, T. A. Makaposa, 3. A. Camoiinenko, H.
M. I'ynakoBa // BecTHuk AnTaiickoro rocy1apcTBeHHOTro arpapHoro yuusepcurera. —2021. — Ne 10
(204). — C. 44-50. DOI: 10.53083/1996-4277-2021-204-10-44-50

12. I'OCT 24027.2-80. CbIppe IE€KapCTBEHHOE PACTUTEIbHOE. METObl ONpenesICHUs
BJIQKHOCTH, COJEP)KaHHUS 30Jbl, SKCTPAKTUBHBIX M JyOMJIBHBIX BEIIECTB, 3(UPHOTO Macia.
N3parenscTBO cTanaapToB, Mocksa. — C. 126.

35



Bezonacusiii Ceep — uncrast ApKTHKA!
IV Bceepoccuiickas Hay4qHO-pakTHdeckas konpepenmus: Cypryt, Cypl'Y, 11-12 nost6ps 2021 1.

YK 634.739

AJANITAOUA KPACHUKHU (VACCINIUM PRAESTANS LAMB.) EX VITRO
C IIPUMEHEHUEM COBPEMEHHbBIX CTUMVYJIATOPOB POCTA

Yynenxnii A. U., Makapos C. C.
Llenmpansvro-esponeiickas necnas onvimuas cmanyusis BHUUJIM, 2. Kocmpoma,
e-mail: a.chudetsky@mail.ru

AHHOTanusA. B cratbe NpuUBENEHBI pe3ynbTaThl MCCIECIOBAHUM IO W3YYCHUIO BIIUSHUSA
CPOKOB I€pecajiky, cocTaBa cyocTpaTa U 00pabOTKH CTUMYJISITOPaMHU POCTa Ha MPOLIECC aJlanTalun
KPaCHHKH in Vitro K HECTEPUIIBHBIM YCIIOBUSM €X Vitro. Y CTaHOBJICH ONTHUMAIBHBIA CPOK TIEpECcaiKu
KPaCHUKHU B HECTEPUIIbHBIE YCIOBUS. BBIABICHO MOJIOKUTEIBHOE BIMSHAE CTUMYJIITOPOB POCTa Ha
MPUKUBAEMOCTb U OMOMETPUUECKHE [TOKA3ATEIN KPACHUKH.

KiroueBble c¢JI0Ba: KpacHWKA, KJIOHAJIHbHOE MHUKPOPA3MHOXKCHHE, €X Vitro, amamraius,
cyOCTpat, CTUMYJIATOPHI POCTA.

ADAPTATION OF KAMCHATKA BILBERRY EX VITRO
USING MODERN GROWTH STIMULANTS

Chudetsky A. 1., Makarov S. S.
Central European Forest Experimental Station, Kostroma,

e-mail: a.chudetsky@mail.ru

Abstract. The results of research to study the effect of transplantation time, substrate
composition and treatment with growth stimulants on the process of adaptation of Kamchatka bilberry
in vitro to non-sterile ex vitro conditions. The optimal time for transplanting of Kamchatka bilberry
into non-sterile conditions is established. The positive effect of growth stimulants on the survival rate
and biometric indicators of Kamchatka bilberry is revealed.

Keywords: Kamchatka bilberry, clonal micropropagation, ex vitro, adaptation, substrate,
growth stimulants.

Kpacuuxka (Vaccinium praestans Lamb.) (unm KJIONOBKA CaXaJMHCKas) — MAJIOU3BECTHOE B
eBpoIerckor yactu Poccuu jiecHOE SITOIHOE PacTEHHE, UMEIOIIEE JIOBOJIBHO OTPAaHUYEHHBIN apeal
€CTECTBEHHOro nmnpouspactanusi (B ocHoBHOM Kamuatka, Caxanun, Kypunbsckue octposa,
XabapoBCKuii Kpait, HEKOTOpbIEe OcTpoBa SAMOHMH). DTO TEHEBBIHOCIUBBINA BET€TATHBHO-TIOIBYKHBIN
JUCTONAJAHBIA, KOPHEBUIIHBIM KyCTapHUYEK, MPOU3PACTAIOMIMI B TEHHUCTBIX MECTaX TalTM BO
BJIQYKHBIX XBOMHBIX U CMEIIIAHHBIX JIeCaX, B IOJIMHAX M HA TOPHBIX CKJIOHAX, HA TAKHBIX MPOTAIMHAX
U BBIpYOKax, Ha MOXOBBIX 0O0JOTaX, PacloOJIOKEHHBIX BIOJIb MOPCKOTO TOOEPEkbs, Ha CTaphbIX
JIECHBIX JOpOTax, MPOCEKax, TPOIMMHKAX W OOJECEeHHBIX OKpanHax 0omoT. JlaHHbBIN BuA oOJamaeT
JOCTaTOYHOM MOPO30YCTOMUMBOCTBIO, OJIHAKO UyBCTBUTEJIEH K IO3JHEBECEHHUM 3aMopo3kaMm. [1on
KPaCHUKH — MHOTOCEMSIHHASI TAPOBHIHAS ATO/1a IPKO-KPACHOTO I[BETA, C YHUKAJIbHBIMU BKYCOBBIMHU
CBOMCTBAaMM M PE3KUM 3allaxOM — COACPKUT BEIIECTBA, UMEIOLINE BBICOKYIO JICKAPCTBEHHYIO U
MUIIEBYIO LIEHHOCTH [ 1-5]. OnbIT Ucciea0BaHU IO HHTPOAYKIIMM KPACHUKH MTOKA3aJl MEPCIEKTUBBI
€€ KyJbTUBUPOBAHUS B IPUPOJIHO-KIMMATUUECKUX YCIOBUAX eBponeiickoi yactu Poccun [6].

Jlis  NpOMBIIUIEHHOTO BBIPAIMBAaHUS JIECHBIX SITOAHBIX PAcTeHHUH Leraecoo0pa3Ho
HCII0JIb30BaTh METOJI MUKPOKJIOHAILHOT'O Pa3MHOKEHUSL, TTO3BOJISIFOLIETO B KPATKHE CPOKH MOIYUUTh
00JbIIOE KOJIMYECTBO O3J0POBJICHHOIO BBICOKOKAYECTBEHHOTO IOCAJ0OYHOTO MaTepuajga BHE
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3aBUCHMOCTH OT C€30HHOCTH [7]. IIpu 3TOM aganTanus K HECTEPUIBHBIM YCIOBHSIM ex Vitro sIBISETCS
OJIHUM U3 CaMblX OTBETCTBEHHBIX M CIJIOKHBIX 3TallOB MHUKPOKIOHAJIBHOTO Pa3MHOMKEHUs, IJie
KITIOYEBBIM MOMEHTOM SIBJISICTCS 00€CTIeYeHHE ONTUMAIIBHBIX OJ1aronpHUATHBIX YCIOBHM Ui POCTa U
Pa3BUTHS PACTCHUH MyTEeM PETyJIUPOBAHUS XUMUYECKUX U Pu3nueckux (HakTopos [8; 9].

[lene — wu3yuyeHWe BIMSHUSA CcOCTaBa cyOcTpata W 00pabOTKM COBpPEMEHHBIMHU
POCTOCTUMYJIMPYIOIIUMHU MIpernapaTaMu Ha OCHOBE MHUHEPAIbHBIX KOMIIOHEHTOB Ha POCT U Pa3BUTHE
KpPacCHUKH, BBIPAIICHHOH B YCIIOBUSX in Vitro, IpU afaNnTalll K HECTEPUIbHBIM YCIOBUSIM ex Vitro.

UccnenoBanus no MUKpOKJIOHAIBHOMY Pa3MHOKEHHUIO pacTeHuil mpoBoawin B 2019-2021
rT. Ha Oa3e lleHTpasbHO-eBpONICiiCKOM JiecHO# ombiTHON craniimu BHUMJIM mo oOmienpuHsSThIM
Meroaunkam [10]. B kauecTBe 00BEKTOB UCCIICIOBAHMS CITYXKUIN PacTeHUs KpacHUKH CaxalnHCKOM
n Kypunbckoit ¢opm, oToOpaHHBIE B MeCTax €CTECTBEHHOrO Ipou3pacTtaHusi. Pacrenus-
pereHepaHThl KyJbTUBUPOBAIM Ha muTaTenbHOUM cpene Woody Plant Medium, paz6aBienHoi B 2
pa3a, B yCIIOBUSIX CBETOBOM KOMHAaThl npu Temmneparype +23...+25 °C, Bnaxunoctu 75-80 % u
dotonepuoge 16/8 wyacoB. Ha »srTanme «coOCTBEHHO MHKPOPA3MHOXKEHUS» B KauecTBe
POCTPOPETYIMPYIOLIUX BEUIECTB UCIOIb30BaNN 6-OeH3unamunonypui (6-bAIl) B koHLeHTpanusax
0,5-1,0 wmr/m, Ha osrTane yKopeHeHHs MukpomnodberoB — wuHaonuMacasnyro (MMK) wu
uapomnykcycunyro (MYK) kucnotsr B koHnenTpanusx 1,0-2,0 mur/m.

[TomyueHHbIE paCTeHHsI C XOPOIIO PAa3BUTOM KOPHEBOM CHCTEMOM OCTaBalld MUHIETOM U3
POOUPKH | ISl IPEAOTBPALICHUS Pa3BUTHS TATOTEHHONH MUKPOQIIOPHI TPOMBIBAIN KOPHU B 1 %-M
pactBope KMnOy. Ilocne yero ykopeHeHHbIE pacTeHHsI aIlalTUPOBAIH K HECTEPHIIBHBIM YCIOBHSIM.
VYuuThIBaNM NIpUKUBAEMOCTb PAaCTEHUI B 3aBUCUMOCTH OT CPOKOB Iocaaku. B kauecTBe cyOcTpara
JUIS aJialiTalliy Ucrolib3oBanu Topd BepxoBoro Tumna (pHkci — 3,5-4,0), B TOM uuncie B cMecu C
neckoM (B cooTHoumieHuu 1:1) u BepMukynurom (B cooTHoweHuu 1:4). B teuenue 10 cyrtok
©KEHEBHO NPOBOJIWIN ONPBICKMBAHUE IMOCAJOK BOJOW (KOHTPOJBHBIH BapHaHT) M PacTBOpPAMHU
poctocTumynupytomux ouonpenaparo — [{upkon (Hact M, Poccust) B konnenrpanuu 0,5 mu/n u
HB-101 (Flore Co. Ltd, inonus) B konuentpauuu 0,1 mun/n. Onpeaensiv NpuKUBaeMOCTb PaCTeHUN
(0 OTHOUIEHHMIO KOJMYECTBA BBDKMBIIUX K KOJIMYECTBY BBICAKEHHBIX), YUUTHIBAIM KOJIUYECTBO
no0eroB 1 00pazoBaBIIKUXCs TUCThEB. [IOBTOpHOCTH ombITa 3-KpaTHas. CTaTUCTUYECKYI0 00paboOTKy
AKCIEPUMEHTAJbHBIX JaHHBIX BBIOJHAIN Tpu momouu mnporpamMmbel Microsoft Office 2016.
J10CTOBEpHOCTH PE3yNIbTATOB OLIEHUBAJIH 110 OOMIETIPUHATON METOIMKE MOJIeBOTo omnbiTa [11].

B pesynapraTe NpOBENEHHBIX HCCIEAOBAHMM Ha JTale aJanTalid KpPacHUKU ex Vitro
YCTAQHOBJICHO, 4TO HauOoyiee ONaronpusTHO MEpPecaaKy pacTeHUH B HECTEPUIIbHBIC YCIOBUS
MPOU3BOIUTH B Mae (Tadi. 1).

Tabmuua 1 — [IpmxuBaeMOCTh KPAaCHUKH ex Vitro B 3aBUCUMOCTH OT CPOKOB IIEPECaIKU
B HECTEPUJIbHBIE YCIOBUS, %o

Cpox Mecs
nepecajku Maprt Armpenb Maii
1-a nexama 41 55 80
2-9 nekajga 48 64 85
3-s1 mexanma 53 70 90
B cpemnnem 3a Mecsir 473 63,0 85,0

Yepes 10 nHelt mocie nepecagku pacTeHUN B eMKOCTH € CyOCTpaTaMH MpHU ONPBICKUBAHUH
MOCaZOK pa3IMYHBIMH POCTOCTUMYJIHPYIOIIMMH TpenapaTaMd OTMEYEHO, YTO HauOoJbIIne
MOKa3aTeN MPUKUBAEMOCTH KPACHHUKH exX Vitro HaOIIOJaIMCh TIPHA UCTIOJIB30BAaHUN cMecH Topda ¢
neckoM 1:1 ¢ oOpabotkoit mpemapatom HB-101 B konumentpaumu 0,1 mu/m (93 %) u ¢
ornpeickuBaHueM Bonoil (91 %), a Taxxke Ha cyOcTpaTte U3 BepxoBoro topda u Ha cMecu Topda c
BepMukynutoM (1:4) mpu o6padotke npenapatom HB-101 0,1 /i (90 %) (Tadm. 2).
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Ta6mmma 2 — [IpmwkuBaeMOCTh 1 OMOMETPUUICCKHE TTOKA3aTeId KPAaCHUKY Ha dTarle afanTaiuu
K HECTEPHUJIHHBIM YCIIOBHUSIM exX Vitro B 3aBHCUMOCTH OT CyOcTparta H 00pa0OTKH CTUMYJISITOPAMH pOCTa

Cybctpar Bapuant 00paboTku [IpmxuBaeMOCTb, KonuuecTtBo KonuuectBo

% M0OEroB, IIT. JIUCTHEB, IIIT.
Top¢ BepxoBoi Kontpois (Boma) 90 2,7+0,29 4,1+0,55
Hupxon 0,5 M/ 78 3,2+0,32 4,4+0,49
HB-101 0,1 mn/n 92 3,8+0,36 5,1+0,57
Topd + mecok (1:1) | Kontpons (Bona) 91 1,9+0,21 4,2+0,44
Hupxon 0,5 mi/a 82 2,840,25 4.44+0,49
HB-101 0,1 mn/n 93 3,1+0,32 4,7+0,50
Topd + Kontpois (Boma) 76 2,7+0,29 4,1+0,45
BepMUKYIUT (1:4) Hupxon 0,5 mi/a 82 3,4+0,33 4,5+0,51
HB-101 0,1 mn/n 90 3,9+0,36 4,840,54

MakcuManbHbIe 3HaYCHHS KoJrmdecTBa mooeros (3,1-3,9 mr.) u konudecTBa JTUCTHEB (4,7—
5,1 mt.) oTMedeHsl pu 06padboTke cTumymnsTopoM pocta HB-101 B konnenTpauuu 0,1 M/ Ha Bcex
cyoctparax. [Ipy 3TOM CyllIeCTBEHHBIX pa3iIUyuil 10 OMOMETPUYECKUM IOKa3aTeNIIM KPAaCHUKU ex
Vitro B 3aBUCUMOCTH OT TUIIa CyOCTpaTa He OTMEUEHO.

Takum o0Opa3oM, NpW ajanTaluy PAaCTCHUH KPACHUKH, IOJYYEHHBIX METOJOM in Vitro, K
HECTEPUWIbHBIM YCIOBHUSIM €X Vitro ONTUMAJIbHBIM CPOKOM IE€pPECaKd PacTeHUM SBISETCS Mak.
Haunbonpmras mpukKWBaeMOCTh BBISIBIICHA IIPH HCIIOJNB30BAaHUM BCEX CYOCTpPaTOB B BapHaHTE
o0paboTkoil ctumynstopom pocta HB-101 B konuentpauuu 0,1 mi/a, a Takxke Ha cmecu Topda ¢
neckoM 1:1 mpu onpbickuBanuu Bojoi. Haunbosnblime 3HaueHus KoJMyecTBa NMOOEroB U JIMCTHEB
KpacHUKHU ex vitro npu obpadorke HB-101 0,1 miu/a, yTo CBUAETENBCTBYET O MEPCHEKTUBHOCTH
MCIIOJIb30BaHUs IIpenapara npy aJanTaliy pacTeHU K HECTEPUIIbHBIM YCIOBUSIM.
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BO3JIENCTBHUE JIECO3ATOTOBUTEJbLHOMN OTPACJIA
U JEPEBOOBPABOTKH HA OKPYKAIOLIIYIO CPEY
XAHTBI-MAHCHUHUCKOI'O ABTOHOMHOI'O OKPYT'A-IOI'PbI

Omxesuu 1. I1.
Cypeymcxuii cocyoapcmeenubiil yHugepcumem, 2. Cypaym,
e-mail: yushkevich2505@mail.ru

AHHOTAUMSA: B CTAaTb€ pPACCMOTPEHO BO3JACICTBUE JIECO3arOTOBUTEIBHOW OTpPACId H
NepeBoo0pabOTKH KaK OJHOTO M3 BUJOB IKOHOMHYECKOW JEATEIbHOCTU HAa OKPYXKAIOLLYIO Cpeay
XaHTbI-MaHCUICKOro aBTOHOMHOI'O OKpyra — FOrpsi.

KawueBble cioBa: »dKolorudyeckas O€30MacHOCTh, OXpaHa OKpYXKAroIIed Cpemsl,
nepeBooOpaboTKa, 1eC03aroToBKa.

THE IMPACT OF THE LOGGING INDUSTRY
AND WOODWORKING ON THE ENVIRONMENT
OF THE KHANTY-MANSIYSK AUTONOMOUS OKRUG-YUGRA

Yushkevich D. P.
Surgut State University, Surgut,
e-mail: yushkevich2505@mail.ru

Abstract: the article examines the impact of the logging industry and woodworking as one of
the types of economic activity on the environment of the Khanty-Mansi Autonomous Okrug — Yugra.

Keywords: environmental safety, environmental protection, woodworking, logging.

XaHnTel-MaHcuiickuii aBTOHOMHBIN OKpyT - FOrpa (nanee no Tekcry — FOrpa) cocTout B natepke
cyobekTtoB Poccuiickoit denepanuy 1mo 00ECIIEUEHHOCTH JIECOCBIPHEBBIMH PECYpCaMH, C OOLIUM
3amacoM JpeBecuHbl Gonee 3,2 MiIps. M,

3a 2020 rox oOBEM 3aroTOBJICHHOM MPEANPHATHUSIMHU JIECONPOMBIIUICHHOTO KOMILUIEKCa
JpeBECHHBI cocTaBm 2324,2 ThIC. M>, B TOM YHCIIE TIO JIOrOBOpaM KYTUTA-TTPOJIAKH JIECHBIX HACAXKICHUN
547,6 ThiC. M.

CornacHo nanueiM @eniepanbHON City:k0bl rocyaapcTBeHHOM cratrctiki B 2020 rony B FOrpe
JEeATENbHOCTD 10 TPOM3BOACTBY HM3/ENUI M3 JiepeBa M 0OpabOTKe IpeBECHMHbI OCYIIECTBILM 167
FOPUINYECKUX JIUI M 154 nHAMBUAYaIbHBIX NpeanpuHuMaTess [1].

I'maBHBIMU JTMIEpaMU OTPACIH SIBJISIFOTCS CIEAYIOIINE KPYITHBIE PEIIPUSATHSA:

— AxmmonepHoe o0miecTBo «HOropckuit JIeCONpOMBIIUIEHHBIN XOIIUHT (T. XaHTbI-MaHCHIiCK,
r. Harans, CoBerckuil paiioH) — IpeAnpusaTHe, 3aHUMAIOIIEECs] OCBOEHHEM M BOCCTaHOBJIEHUEM JIECOB,
BBIITYCKOM BBICOKOTEXHOJIOTMYHOM MPOJYKIMH, B TOM YHCJIE OPHEHTHMPOBAHHON Ha KOHEYHOTO
noTpeOuTes;

— OO01IecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO «Cypryrmedenby (CypryTckuid paioH, TTT.
bapcoBo) — npeanpusTre, 3aHUMAOIIEECs 3ar0TOBKOM, BBIBO3KON JPEBECHUHBI, IPOM3BOACTBOM BaroH-
JIOMOB, TOTOH@KHBIX M3JENHMHA, MeOenH, CTOISIPHOM NPOAYKLMH, MEJIETOB, MOIYJIbHBIX 3/1aHHH,
JIEPEBSIHHBIX JIOMOB.

B 2020 roxy Ha peiHKe 00pabOTKH JPEeBECHHBI M TTPOM3BOJICTBA U3/IENINN U3 JepEBa OTMEUEHO
yBenuueHne o0beMa Mpor3Bo/ICTBa IO oTHOMIEeHHIO K 2019 roay (cm. Tabm. 1):
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— JIPEBECHOCTPYKEUHBIX TIHT Ha 6,3 % (¢ 231 Thic. M 10 245,5 ThIC. M);

— nunomarepuanos Ha 1% (c 284.,9 o 287,7 Teic. M°).

OTMEe4YEeHO CHUKEHUE ITPOU3BO/ICTBA!

— JIBJI-6pyca (¢ 30,4 no 16,7 Teic. M’), 4TO CBA3aHO C OCYIIECTBIEHHEM KOMIIIEKCHOM
MoaepHuzauuu 3aBoja. llpm stom AO «IOropckuil J1eCONPOMBIIUIEHHBI XOJJUHI» BBIIIEI C
npoxaykuueit JIBJI-Opyca Ha HOBBII PHIHOK ABCTPAJTUM;

— TOIUTMBHBIX JpeBeCHbIX rpanyi (nemwier) (¢ 12,9 no 11,1 Thic. TOHH), B CBSI3U C MaJCHUEM
crpoca Ha MPOAYKIIHIO.

Ta6J’II/IHa 1- )_II/IHaMI/IKa OCHOBHBIX ITOKa3aTene IeITeIbHOCTH JICCOIMMPOMBIIIICHHOTO KOMILJICKCa

Ilokasarens 2016 2017 2018 2019 2020
O6BeM OTTpy>KEHHBIX TOBApOB
CcOOCTBEHHOT'O TTPOU3BOJICTBA, 6.9 55 70 6.9 81
BEITIOJTHEHHBIX Pa0OT U YCIIyT ’ ’ ’ ’ ’
COOCTBEHHBIMU CHIIAMH, MIPA.PYO.
[TunomMaTepuasl, ThIC. M 282,5 230,6 265,5 2849 287,7
TomnnuBHBIE TpaHybI (TIEIETHI), 14.6 15.1 16.1 12.9 11.1
TBHIC. TOHH ’ ’ ’ ’ ’
LImornposanustit Opyc (JIBJI),
BC. 3 17,5 18,3 25,3 30,4 16,7
[InuTe! ApeBeCHOCTPYKEUHBIC
(ZICIT) Thic. v 184,5 178,01 232,57 231 245,5
B T.4. JAMMHMPOBAHHKIE, THIC. M’ 139,8 172,3 222,96 231,2 241,5

[TpousBoarMas J€CONPOMBIIIIEHHBIMU NpeanpusTuaMu FOrpbl poayKiys 3KCIIOPTUPYETCS B
23 cTpaHbl MHUpa, aKTUBHO OCBaMBAIOTCSA DPBIHKA A3zepOaiimkana, ABctpamuu, Kuras, ®dpanuuy,
I'epmanvu, Benrpun, Ounnsaauu, Kuprusuu, Asctpun, Mopnanuu, [lomsim, bensruu, Kazaxcrana,
V36ekucrana, Tapxukucrana, Erunra, Kanaapl, benopyccun u ipyrux crpas.

Cornacho cBenenuit OenepanbHOil TaMoxkeHHOU ciry>k0bI B 2020 roay o0uuii 00beM sKcropra
NPOJYKIIMK M3 ApeBecHHbl cocTtaBuia 65,3 miH. gomutapos CHIA, uto Ha 16,8 % Gonbiie yem B 2019
TO/y, B TOM YHCJI€ B CTPaHbI JaJbHETO 3apyoexnst 37,5 muH. gomapos CIHIA.

Ha skcnopt oTnipasinsiercs ciaenyronas Npo yKIus:

— munomartepuansl — 6osee 200 Thic. M>;

— mmonupoBauHsIii 6pyc (JIBJI) — 12,9 thic. M°;

— JIPEBECHOCTPYKEUHbIE TUUTHI — 46 ThIC. M°;

— TOIUTUBHBIE TPaHyIb (1esuieTsl) — 61,6 TOHH.

O0BeM IpeBeCHBIX OTXO/IOB, ITOTYYEHHBIX B X0 nepepadoTku ApeBecuHsbl B FOrpe, 3a 2020 rox
cocTaBw1 nopsaka 650 Teic. M> Wi 25,8 % 0T 00beMa 3aroTOBIEHHON JPEBECHHBI, B TOM YHCiIe Ha
tepputopuu CoBeTckoro paiiona u r. FOropcka 400 Teic. M>.

O0BeM nepepabOTaHHBIX APEBECHBIX OTXOJOB B aBTOHOMHOM okpyre 3a 2020 rox — 6onee 420
ThIC. M°, B TOM unciie AO «HOropckuii 1econpoMbIIIeH B X0 nepepadotano 358,0 Teic. M
IIENbI, TTOTyYeHHOM OT JIeconuiieHus], pou3BoicTBa opyca JIBJI, a Taxke npuoOpeTeHHOH! y CyOBEKTOB
MCII u u3menbueHHO IPOBSHOM APEBECHHBI B pyOUTEIIbHBIX MAIIMHAX, U3 KOTOPBIX JJIs1 IPOU3BO/ICTBA
JIPEBECHOCTPYKEUHBIX IUIHT UCHONB30BaHO 313,8 ThIC. M> IPEBECHBIX OTXOIOB.

B kauectBe ToriBa B koTenbHbIX AO «FOropckuil ieconpoMbIliuieHHbIH XoaauHr» (CoBeTcKuit
paiion u r. Hsranp) ajis OTOIIEHHS TPOM3BOJACTBEHHBIX MOMENIEHUI HMCIONB30BaHO 44,2 Thic. M
OTXOJIOB.

Ha teppuropun Cypryrckoro paiioHa BeIyIIMM HpEINpHUITHEM IO TepepadoTKe IpeBECHBIX
otxofos aBsercas OO0 «Cypryrmebensy. B 2020 rofy npeanpustHeM nepepabotano 26,6 Teic. M
JPEBECHBIX OTXOZ0B, KOTOPBIE MOLIJIM HAa U3TOTOBJIEHUE IPEBECHBIX TOIUIMBHBIX I'PaHyIl (IIEJUIET).

B niensix mepepaboTKu IPEBECHBIX OTXO0B, 00pa3yeMbIX Ha TeppuTopur COBETCKOTO paiioHa 1
r. FOropcka, B 2019 rony OOO «Taiira» npucTynuio K peaju3alid MHBECTHULMOHHOIO IIPOEKTa I10
3aIlyCKy JIMHUM IPOU3BOACTBA MEJUIET U3 OTXOIO0B JICCONMICHUS.
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Takxe OOO «JleconmpoMbIIUIeHHBIT KOMOMHAT «XOJBID BBICTYMWI C HWHULMATUBON
peammzanun Ha Tepputopud COBETCKOr0 paiioHa WHBECTUIIMOHHOrO Tpoekta «OpraHuszanus
IIEJUIETHOTO TIPOU3BOJCTBA», B HACTOALIEE BPEMs OCYIIECTBISIETCS CTPYKTYpPUPOBAHUE IPOEKTA,
MOJITOTOBKA JJOKYMEHTOB JUIS IIOTy4€HHS JIbFOTHOTO 3aiiMa B LIEJSIX MPUOOpETeHUs: 000py10BaHUSL.

Ha teppuropun ropoma Koramsim npennpustueM OOO «9QxolOxkom» peanusyercst
WHBECTUIIMOHHBIN MPOEKT «CTPOUTENHCTBO 3AaHUSI ISl IPOU3BO/ICTBA TOIUIMBHBIX MEJJIET U CKIIAICKOTO
IIOMEILEHUS 4715 CKIIaJUPOBAHUS TOTOBOW MPOJYKLIUHU U IIPUEMA CHIPbSI».

Ha tepputopun KoHauHCKOro pailoHa 3amylieH HPHOPUTETHBIM NpoekT «OpraHu3anus
MHOTOITPO(UIIEHOTO MPOM3BOJICTBA TI0 BBITYCKY KOHKYPEHTOCIOCOOHOW MPOAYKIIMU U3 JPEBECHHBI B
nrt. Moptka». B nensx TeXHU4ecKOro mepeBOOPYKEHHsI MMEIOLIUXCSI POMBIIIIEHHBIX 00bEKTOB U
pa3MelIeHUsT Ha MX TEPPUTOPHU PE3HICHTOB, HA 0a3e MMYIIECTBEHHOTO KOMIUIeKca 3aBoga MJID
peanu3yeTcs MPOEKT MO CO3aHUI0 HHAYCTpUabHOrO napka «Konaunckuiiy. Ha miomanke kpome OO0
«CK «JIunep» ocymecTBIsieT NeITEIbHOCTD €Ile TPU NpeAnpusTs chepbl JeconepepadoTku [2].

Opnnako, B OCHOBHOM BBIIIEYKa3aHHbIE TPOCKTHI, HAMpaBICHHbIE Ha BHEIpPEHUE
HKOJIOTUYECKH 0€30TacHOTO MPOU3BOJICTBA, HAXOATCS Ha CTa UK IPOSKTHPOBAHMUS U TIOJTOTOBKH, B
CBSI3M C YE€M PACCMOTPHUM IMPUYMHBI HETATMBHOI'O BO3ACMCTBUSI JI€CO3arOTOBUTEIBHON OTpaciu U
epeBOOOPAOOTKH Ha OKPY>KAIOIIYIO CPENy:

— MEXaHUYEeCKO€ HapyIICHHE HAlIOUBEHHOTO MIOKPOBa;

— U3MEHEHUE TUPOIOTHYECKOT0 pexXrMa JIECOCEK;

— COKpAIlIeHHE U YHUUYTOXKEHUE JIPEBECHBIX 3aI1acOB;

— MUTPALHS ¥ COKPAIIEHUE YUCICHHOCTH KUBOTHBIX U TITHIL;

— CHCTEMa CYIIKH JPEBECHHBI;

— 00paboTka JepeBa 3arps3HAET NPUPOAY IOCPEACTBOM CTOYHBIX BOJ, HPOHM3BOJICTBO
mebenu, JIBII, paneps! oTpaBiseT mo4YBy BpEAHBIMU MPUMECIMU;

— IpEBECHBIE OTXO/IbI.

OCHOBHBIE HCTOYHUKH BO3/IEHCTBHS Ha OKPY/KAIOILLYIO CPEly IPOUCXOIAT IO BCEH LIEMOYKE
MIOCTaBOK JIPEBECHUHBI OT JIECOMMIbHBIX MPEANPHUATHH 10 KOHEYHON MPOAYKIIMH.

B nensix MUHUMM3aMK HETaTUBHOTO BO3JICHCTBUS Ha OKPYKAIOLIYIO Cpey HEOOX0AUMO:

— U3MEHEHUS B MOBEJACHUU MTOTPEOICHUS SHEPTUH, IPOABIKEHNE BO30OHOBIISIEMOM 3HEPTUH,

— yJIy4dllIeHHE NMPAKTUKU MUJIEHUS U PACTIHIIOBKH,

— UCMOJIb30BaHUE MEHEE TOKCUYHBIX XMMHKATOB JUIsl 0OpaOOTKH IPEBECUHBI M U3ETUIN U3
JPEBECHHBI U, YTO HanboJjee BaXHO, UCIIOJIb30BaHUE YIHEProdPPEKTUBHBIE U SIKOJIOTUYECKH YUCThIE
TEXHOJIOTUH CYLIKH U UICTOYHUKH YHEPTHH, TaKHE Kak 3 PEKTUBHAS CyIlIKa HA BO3yX€, yayUIlIeHHas
CyIlIKa Ha COJIHIIE U B neuu [4];

— Ha/IIeXalas NoJUTHYeCKas MoAJIepKKa JIUIsl POIBMKEHUS KOHIENIIMY HHTETPUPOBAHHOMN
MPOMBIIIJICHHONW TUIOMAAK Tpu  A(H(YEKTHBHOW KOOPIWMHAIIMM UM COTPYJHHUYECTBE MEXKIY
COOTBETCTBYIOIIMMHU 3aWHTEPECOBAHHBIMU CTOPOHAMH;

— TPEeAnpUsATHSAM cienyeT Ooblliee BHUMaHUE YACTSATh OUYMCTHBIM COOPYKEHHSIM, OHU
n30aBAT CTOYHBIE BOJABI OT BPEIHBIX IPUMECEN U COXPAHST UX TEMIIEPATypy;

— HaJJIexaliee oopalieHle ¢ APeBECHBIMU OTXOJaMH, IPUMEHEHHE 0€30MMacHbBIX BapUAaHTOB
nepepaboTKU JPEBECHBIX OTXOA0B (HampHMep, BbIpallMBaHUE JEpEeBOPA3pPYyIIAOIIUX TI'pUOOB
(BelleHKa, MIMUTAKe, OMEHOK JIETHUW, aypUKYJSIpUS M HEKOTOpBIC JIPYTHE), IPEBECHBIE OTXOIbI
MOTYT TOABEPraThbCsl TUAPOIM3Y, a TMOJIYYUBIIMICS pacTBOp caxapoB — MOCIEAYIOLIEMY
cOpaXMBaHHIO, B PE3ylIbTaTe YEero MOXKET OBbITh IMOJYYEeH JTHJIOBBIM CIUPT NPUTOAHBINA s
HCIOJIb30BAaHUS B TEXHUYECKUX LEJNSIX, KOTOPBIN MyTeM peKTU(UKALIUN MOKET ObITh TaKXKe T0BECH
U JI0 MHIIEBON KOHIUIMH, 00pa3yroIascs B X0je mpolecca buomacca ApoixoKed MOKET CIYXKHUTh
IIEHHON OCJIKOBOW 100aBKOM Ha KOPM CKOTY;

— MPUMEHEHHE HOBBIX TEXHOJOTHH MCIOJIb30BAaHUS HU3KOKAYECTBEHHBIX OpPEBEH, KOTOPHIC
MOTYT 3HAQUUTEIHHO CHU3UTH MOTEPU APEBECUHBI, a TAKXKE CHEIHATM3UPOBAHHOIO 000PYAOBaHUS,
IIO3BOJISIFOIIETO MAaKCUMAJIbHO YBEJIMUUTH U3BJICUECHUE IPEBECUHBL;

— YCOBEpILEHCTBOBAaHHE 3aKOHOJATENIbHBIX MEpP IO 3alpeTy HCIONb30BaHUS TOKCUYHBIX
KOHCEpPBAaHTOB M TIOBBIIICHHE OCBEJOMJICHHOCTH 00 HCIOJb30BAHWU MEHEE TOKCHYHBIX U Ooee
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9KOJIOTMYCCKH YUCTBIX KOHCCPBAHTOB MOT'YT CTaTh CUIC OJHUM CHOCO6OM CHUXXCHUA BO3IL€I>'ICTBI/I$I
Ha OKPYXXAOIIYIO CPEIy;

— BMCECTO TOTO, I-ITO6IJI OCTaBJIATh MPOAYKTHI JICCOIIHMJIKM B IMOMCHICHUAX JICCOIMMUJIBHBIX
3aBOJIOB U CO3/1aBaTh OMACHOCTb ISl OKPYKAKOIIEH CPe/Ibl, X MOYKHO COOMPATh M UCTIONB30BaTh IS
MIPOU3BOICTBA TEIIJIOBOM SHEPTHH C LIETbI0 YMEHBIIICHUS BO3ACHCTBUS HA OKpY»Karolyto cpeay [3];

[TogBomst WTOT BCEro BBHIMIECKA3aHHOTO, OpPraHaM TOCYJapCTBCHHON BlacTh XaHTHI-
MaHCHHCKOTr0 aBTOHOMHOTO OKpyra — FOrpsl He0OX0MMO B YacTH 3KOJOTMYECKOW 0€30MacHOCTH
OKpyra KOHTpPOJIMPOBaTh OCBOCHHUE JICCHBIX OOTaTCTB C COOJIOJACHHWEM BCEX IPAaBHJ 3arOTOBKH
APCBCCHHBI C MAKCHUMAJIBbHO IIOJIHBIM H 6e3OTXOIIHLIM HCIIOJIb30BAHHUECM 3aroTOBJICHHOT'O CBhIPbs
OTpPAaCJIbIO JIECO3arOTOBKH H JAEPEBOOOPAOOTKH.
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AHHOTanus. PaccMOTpeHBl IpuUMEpBl HEAABHUX HMHBA3WW  YYXKEPOJIHBIX  BHJIOB
IIPECHOBOHBIX MOJUIIOCKOB B BOJHBIE 3KOocHcTeMbl 3amagHoi Cubupu. BmepBble npuBeneHsbl
CBElIEHUS O MPOHUKHOBEHUU B CHOMPH OJJHOTO M3 HanboJIee aKTUBHBIX M MIMPOKO PACCETUBINNXCS B
rno0anbHOM MaciuTtabe BceneHleB — Dreissena polymorpha. O6cyXaeHbl BEpOITHOCTh MHBA3HH
qy)KePOJHBIX MOJUTIOCKOB B BOJOEMBI M BOAOTOKH FOTphl, MX BO3MOXHBIE IOCIEICTBUS U
HE00XOAMMBIE UCCIIEIOBAHMSL.

KroueBble ciioBa: MHBA3WH, MOJIITFOCKH, BOAHBIC 9KOCHCTCMBEI, 3anaL[Ha;1 CI/I6I/IpB

INVADERS AT THE BORDERS OF YUGRA

— ALIEN FRESHWATER MOLLUSCS:
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AND CONSEQUENCES
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Abstract. Examples of recent invasions of some alien species of freshwater molluscs into
aquatic ecosystems of Western Siberia are considered. For the first time, information is given on the
penetration into Siberia of one of the most active and widespread invaders on the globe, Dreissena
polymorpha. The probability of invasion of alien molluscs into the waterbodies and watercourses of
Ugra, their probable consequences and necessary research are discussed.

Keywords: invasions, molluscs, water ecosystems, Western Siberia
Jlo HenaBHero BpeMeHnu B 3anaaHoit Cubupu ObL10 3aperucTpUPOBAHO MOPSIKA AECATH BUTOB

qy)KEPOJIHBIX MMPECHOBOIHBIX MOJUIIOCKOB, CpElM KOTOPBHIX BCEro JBa ABYCTBOpYAThIX — Unio
pictorum (Linnaeus, 1758) u U. tumidus Retzius, 1788 [2]. K cepeaune BToporo aecarunetust X XI
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B. CBEJICHUS O PacIpOCTPAHEHUH UYKEPOIHBIX MOJUIIOCKOB B PETMOHE OBUIM BECbMa OTPaHUYEHBI U
JUISL TIepecyeTa MU3BECTHBIX PallOHOB MX HAXOJOK XBaTajoO MajblEB OJHOW pyku. bosibmas vactsb
BCEJICHIICB OblIa CBSi3aHA C BOJOEMAMU-OXJIAJUTEISIMH O3JCKTPOCTAHIMKA, TaKHE BHIBI MOTYT
CYILIECTBOBATh B PErMOHE JIMIIb B YCIOBUSIX UCKYCCTBEHHOI'O IOJOTPEBA BOJIBI M HE BCTPEUAIOTCS B
BOJIHBIX OOBEKTaX C €CTECTBEHHBIM TEMIIEPAaTypHBbIM pEKUMOM. Il0 HEMHOTMM HaxoakKaMm U3
BOJIOEMOB U BOJOTOKOB 0€3 BIUSHUS OIOTpeBa ObLTM U3BECTHBI €IIe TPU MOJUTIOCKA-BCENICHIA: IBa
BBIIICYTIOMSIHYTHIX BUJIA MIEPIIOBUI] M pEUHAS )KUBOPOAKA Viviparus viviparus (Linnaeus, 1758) [2].

HaruBHblii apean nocneanero Buaa — EBpoma u 3akaBkaswe [7]. C cepeaunbl 1990-x rr.
KHUBOPOKA n3BecTHA 13 HOBOCHOMPCKOTro BOAOXpaHUIIHINLA, TJIE OHAa OOBIYHA B HACTOALIECE BpeMs [2,
9, 10, 11]. B BepxoBwsax Upteima — byxrapmuackom u llyns0uHCKOM BOJIOXpaHMIMINAX, BUJT ObLT
oOHapyKeH MpuUMepHO B TO e Bpems [3, 4, 9]. B 2009 r. peynasi )KUBOpO/IKa BIIEPBLIC HalijieHA B
Oacceitne Hmwxkuero Mpteima B okpectHOCTAX Tobonbcka [2]. HeckoabKo 1mo3ke Mbl HAIILIU €€ B P.
Typa B uepte Tiomenu [1]. Bce nccnenoBatenn cUuTaOT HEMPEIHAMEPEHHYIO UHTPOAYKILUIO TIPU
3apbIOJICHUH BOJIOEMOB HanOoJiee BEPOATHBIM ITyTeM NMPOHUKHOBEHUS BUAa B 3anagnyto Cubups, a
TaKKe OTMEYAIOT 3HAYUTEIBHBIM TMOTEHIMAN pacmupeHus ero wuHBazum [1, 2, 10, 11].
JleficTBUTETHLHO, BO BpeMs 1moJieBbiX padoT 20202021 rr. Ha rore TroMeHCKOM 001aCTH MBI OTMEYaITH
obmmpHbIe yuacTku pek Typa, [Iplma 1 uX mpuTOKOB, OOMIIBHO 3aCelICHHBIE PEUHOM KHUBOPOIKOM.

Takke, 10 HEJABHETO BPEMEHU CUUTAIIOCH, YTO JIBYCTBOPYATHIE MOJUTFOCKU-TIIEPIOBULIBI pOIA
Unio, mmpoko pacnpoctpaneHHble B EBpone, Ha brmmxaem Bocroke m B CeBepHoil Adpuke,
OTCYTCTBYIOT B COBpeMeHHOH payne Cubupu [6, 7]. OnHaKO MOCTEIIEHHO HAKAILITUBAINCH CBEICHUS
o Haxozakax nepioBul] B OOb-UpTeiickoM OacceiiHe: ypaibckux nputokax [8, 12] m BepxoBbe
Upteia [4, 5, 10]. HegaBHo Mb1 00001mmn 1 ananu3upoBai [ 13] Bcio umerolnytocs HHGOpMaIUio
0 pacrpocTpaHeHnH BUI0B poja Unio BocTouHee Ypana. B XoJie Hamero nucciie10BaHus KOJIM4eCTBO
HaXo0/I0K NepioBuIl B a3uarckoil Poccun n Kazaxcrane pe3ko yBennumiocb. Mopgpoaoruueckumu u
MOJIEKYJISIPHO-TEHETUYECKMMH METO/IaMU ObLIIO MOATBEpkIAeHO npucyrcTBue B OOb-UpThIickoM
Oacceiine nByx BUAOB: U. pictorum v U. tumidus. bein HalineH tpetuit Bun — U. crassus Retzius in
Philippson, 1788, Haxonsmuiicst mos yrpo3oil ucuesHoBeHusl B riaobanbHoM Maciutade. Ha ocHoBe
aHallM3a TarjaoTUIIOB, TAJIEOHTOJIOTHYECKUX U APYTUX JaHHBIX OBbLI CIIENaH BBIBOJ O €CTECTBEHHOMN
COBpeMeHHOUW »sKkcmaHcuu nepiosur] Unio u3 Bomkcko-Kamckoro OacceifHa, 4TO MOXKHO
paccMaTpuBaTh Kak MPOLIECC BOCCTAHOBIEHUS YTPAau€HHOW paHee yacTH apeana poja B CeBepHOMU
Azun. VYuukanpHbld Tammotun U. tumidus w3 Bepxuero Wpteiina, uMeeT peIUKTOBOE
IIPOUCXOKACHUE, YTO CBUJIETENICTBYET O HAJMYMU B 3TOM pailoHe mieicToneHoBoro pedyruyma.
Hanuuue tam e eBporeickoro rarioTuna HauOosiee BEPOSITHO CBS3aHO C MHTPOLYKLMEH Ipu
3apbIOiIeHnH Bogoxpanmiuil [13].

B aBrycte-okts0pe 2021 r. B p. [Isiima Ha TeppuTopun 3anagHno-CuOupcKkoit paBHUHBI HAMU
ObuIM OOHApYXEHbI KUBBIE OCOOM OJHOTO M3 Hanbojiee aKTUBHBIX U IIMPOKO PACCEIMBIIUXCS B
ro0ampHOM —MaciiTabe uyKepoAHbIX BHIOB — Dreissena polymorpha (Pallas, 1771).
[TpumeuarenbHo, uyTo nepBast B CubHpu Haxo/1Ka c/ieflaHa B BOJIOTOKE C €CTECTBEHHBIM TEPMUYECKUM
PEeKUMOM U COJEPKUT O0coOel pa3iIMuHBIX pa3MEpHO-BO3pacTHhIX rpymm. [locienHee moxet
CBUJIETEIBCTBOBATh O HAaTypaJiv3aluu Buaa B p. IIbllliMa B TeueHHe psiaa MpealIecTBYIOIUX JIET,
OJIHAKO 3Ta TUIOTe3a HyXJIaeTcsl B mpoBepke. OCOOEHHOCTH Halleil n OJmKalIuX HaXOJOK BHJA!
M30JIMPOBAaHHOCTB APYT OT APYra, OTCYTCTBHE CBEIEHUI O HAJIMUUU PEYHON APENCCEHBI B BOJOEMAX
U BOJOTOKAaxX HUX CBS3BIBAIOIIMX, JIMOO OTCYTCTBHE TaKHX CBS3€H, 3aCTaBISIOT MpEanoJarath
MHTPOJIYKIIMIO BUJIA C PHIOOIIOCAI0UHBIM MaTEPHATIOM.

Bce o6cyxnaemble BUIBI ObLTH 0OHapykeHbI B BojoTokax OOb-UpThinickoro Gacceiina c
€CTECTBEHHBIM TEMIIEPATYPHBIM PEKHMMOM BBIILIE MO TEUEHUIO OT I'paHMI] XaHTbl-MaHCUNCKOTO
aBTOHOMHOr0 okpyra — FOrpel. OHE HaTypanM30BaIuCh, YCIEUIHO PA3MHOMKAIOTCS U PACCEISIOTCS.
YuuTeiBas COBPEMEHHBIE H3MEHEHHUs KJIMMara M BCE BO3PACTAIOLIUMN IIPECC XO3AMCTBEHHOU
NEeSTeIbHOCTH 4YelloBeKa — (aKTophl, CIOCOOCTBYIOIIME AalbHEHIIEMY pacHpOCTPaHEHUIO
BCEJICHIIEB, C BHICOKOH BEPOSTHOCTHIO MOXHO OKH/IaTh UX UHTCHCUBHYIO M MACIITA0HYIO MHBA3HIO
B BOJIOTOKH M BOJIOEMBI OKpyTa B OJIMKalIeM OyaymeM.
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Haunbosee BeposiTHO, HAXOKU Yy KEPOTHBIX BUJOB THAPOOMOHTOB B BOJJOEMAaX-0XJIaIUTEIAX
Ha TEPPUTOPUU PETMOHA HEU3BECTHBI IIOTOMY, YTO paHEe OHU HE OBbLIM OXBAaUYEHBI UCCIIETOBAHHUSIMU.
B Takux BoJOEMax MOYKHO OUJAaTh BBISIBICHHUE LEJIOT0 KOMIUIEKCA SK30THUYECKHUX BHUJIOB
MOJUTIOCKOB. BeKTopom paccenieHust sBIsieTcs, Kak IpPaBUIIO, JIOOUTENbCKas aKBAPUYMHUCTHKA,
MIO9TOMY TPONHMYECKHUE MOJUTFOCKM BEChbMa IIHUPOKO PACHPOCTPAHEHbI B MOJOOHBIX TEXHO-
3KOocUCTEMAX [2].

WMHBa3uu 4yKepOIHBIX BUAOB MOJUIFOCKOB B BOJOTOKH M BOJOEMBI XaHTbI-MaHCUICKOTO
aBTOHOMHOI0 OkKpyra — IOrpbl MOTyT NpPUBECTH K CEpPBE3HBIM IIOCIEICTBUAM. B pesynbrare
MEPEeCTPOCK a0OPUTEeHHBIX SKOCHCTEM IO BO3JCHCTBMEM BCEJICHILIEB BEPOSTHBI CHUKCHHE
O0uopazHo00pa3us U MPOJYKTUBHOCTU BOIHBIX COOOIIECTB, B TOM uHcie pbIOHBIX. CIIOKHOCTH U
YOBITKM TIPU CTPOUTENBCTBE M AKCIUIyaTAllUH Pa3IUYHBIX OOBEKTOB M COOPYKEHHUH MOTYT OBITh
BbI3BaHbl OnooOpacranusmu. Hanpumep, peunas npelicceHa BeAeT NPUKPENTICHHbINH 00pa3 *KU3HH,
IIPU 3TOM 3HAYUTENIFHO U3MEHSS CTPYKTYpPY U (YHKIIMOHHPOBAHWE BOJHBIX COOOIIECTB, CO3aBast
Ouonomexu A BOJOCHA0XKEHUS U IPYTUX BUJIOB BOJIOMOIb30BAHUS.

[Tockonpky B HacTosillee BpPEMsl pPacHpOCTPAHEHUE UYKEPOJIHBIX BHUIOB MOJIIIOCKOB B
BOJIHBIX OOBEKTaX pPErnoHa HEUW3BECTHO M IOCIEJACTBHMS MX HMHBAa3UH NpPEIBUIECTh HEBO3MOXKHO,
KpaliHe He00X0AMMbI 00CJIEJOBAaHUE BEPOSTHBIX MyTEW NMPOHUKHOBEHHUS BCEJIECHIIEB — TPAH3UTHBIX
PEK, a TAKXKE «rOpsAYUX TOYEK» MHBA3UM — BOJLOEMOB-0XJIAAUTENEH IEKTPOCTaHIMN. B nansHelmem
He00X0/AMMa OpraHu3aIys NOCTOSHHOTO MOHUTOPHHTA TAKUX OOBEKTOB.

@duHaHCcOBasg  NOJJEP)KKAa  HUccienoBaHMM  moimydeHa or  Poccuiickoro  ¢onna
¢byngameHTanpHbIX  uccnenoBaHuii  (mpoekt  Ne  19-04-00270], Poccmiickoro  ¢onma
dbyHIaMeHTaIbHBIX ~uccinefoBaHuid M TiomeHckod obOnactu  (mpoekt No  20-44-720008),
JlemaprameHTa 00pa30BaHUs U MOJIOJIEKHON NOJUTUKN XaHTbl-MaHCHIICKOTO aBTOHOMHOI'O OKpYyTa
— IOrpsI.
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OIIEHKA IIPUPOJIOOXPAHHOI HEHHOCTH PUPOTHOI' O TAPKA «HYMTO»
HA TEPPUTOPHUH I0I'PbI IO METOJAUKE BCEMUPHOI'O ®OHJA
JANKOH ITPUPOABI POCCHUHU

BoJsiornos B.IL.!, UrnateeBa A.B.2, lanumesckuii H.B?
Cypeymckuil 2ocyoapcmeennbviil ynusepcumem, 2. Cypeym,
e-mail: 'bolotnov07@mail.ru, “aleksandra.ignateva97@mail.ru, “nikita.danishevskiy@mail.ru

AnHoTanusi. B pabGore ormedeHbl 0coO€HHOCTH (HU3UKO-TeOrpapuuecKoro MOI0KEHHS
XMAO —Orpb1; 1ana xapakTepucTuka oco00 oxpanseMoil Tepputopun —napk «Hymro»; nposenex
pacueT MPUPOAOOXpPAHHOW IIEHHOCTH Tapka 10 MeToJauKke, pa3paboTaHHON ANTaiicKuM
roCy/lapCTBEHHBbIM yHHBEpcuTeTOM U onyOnukoBaHHod CrumoBsiM M.C. B Marepuanax
Bcemupnoro ¢onga aukod mnpupoasl Poccum (WWF  Poccum). IlpencraBiieHo BiMsiHUE
HeTEera30BOro KOMILIEKCa Ha MPUPOTHBIA KOMILIEKC IapKa, pACCMOTPEHO MECTO TMapkKa B oOmien
CTPYKTYPE OXpaHsAEMbIX TEPPUTOPHUH.

KuiroueBble cjioBa: 0co00 oxpaHsieMble TEPPUTOPUH, IPUPOIAHBIC TAPKH, IPUPOTOOXPAHHAS
LEHHOCTb.

ASSESSMENT OF THE ENVIRONMENTAL VALUE

OF THE NUMTO NATURE PARK

ON THE TERRITORY OF UGRA ACCORDING TO THE METHODOLOGY
OF THE WORLD WILDLIFE FUND OF RUSSIA

Bolotnov V.P.!, Ignateva A.V.2, Danishevskiy N.V.3
Surgut State University, Surgut,
Ibolotnov07@mail.ru, *aleksandra.ignateva97@mail.ru, >nikita.danishevskiy@mail.ru

Abstract. The paper highlights the features of the physical and geographical location of the
Khanty-Mansiysk Autonomous Okrug - Yugra; the characteristics of the specially protected area —
Numto Park are given; the calculation of the environmental value of the park is carried out according
to the methodology developed by Altai State University and published by M.S. Stishov in the
Materials of the World Wildlife Fund of Russia (WWF of Russia). The influence of the oil and gas
complex on the natural complex of the park is presented, the place of the park in the general structure
of protected areas is considered.

Keywords: specially protected areas, natural parks, environmental value.

Coznanue ocobo oxpansieMbix mpupoaubix Teppuropuii (OOIIT) urpaer BaxkHyIO poiib B
COXpaHEHHWU OWOJIOTHYECKOTO pa3zHooOpas3wsi Ha pa3HbIX YPOBHSAX: OT TJ00AIBHOTO — JI0
pEeruoHaNBHOTO ypoBHS. Ha ceromHsimHuii 1eHh B MUPE CO3/IaHO JOCTATOYHO MHOTO TMOJXOJ0B K
orieHKe 3P PEKTHBHOCTH ACATEIHBHOCTH 0CO00 OXpaHsIEMbIX PUPOAHBIX Tepputopuii. Heooxoammo
OTMETUTh, YTO OOJBIIMHCTBO STUX METOJIUK, BO-TIEPBBIX, HAIPABJICHBI ]ISl OIICHKH KadecTBa
ynpasienuss OOIIT, 4dro He Bcerma COOTBETCTBYET WX HCTHHHOM pOJIM B COXpAaHEHUH
OMOJIOTUYECKOTO pa3zHOO0Opa3usi, BO-BTOPHIX — OHU HE MO3BOJSAIOT OLCHUTH NPHUPOTIOOXPAHHYIO
addextuBrOCTh cuctembl OOIIT B MacmTabax Kakoro-muoo OTAETHHOTO aAMUHUCTPATHBHOTO WJTH
npupoaHoro peruoHa [5]. Tak, B Poccum u Apyrux cTpaHax CEBEpHbBIE TEPPUTOPHUM JI0JITO

48


mailto:bolotnov07@mail.ru
mailto:bolotnov07@mail.ru

Bezonacusiii Ceep — uncrast ApKTHKA!
IV Bceepoccuiickas Hay4qHO-pakTHdeckas konpepenmus: Cypryt, Cypl'Y, 11-12 nost6ps 2021 1.

paccMaTpUBaIUCh B KAUECTBE CHIPHEBOI0 MPUJIATKA, HE UMEIOIIETO TOMUMO 3TOTO HUYETO IIEHHOTO.
Opnako, pacTyliee 0CO3HaHHE MHUPOBBIM COOOLIECTBOM Ba)KHOCTH M YSI3BUMOCTH apKTHUYECKHUX U
MPUAPKTUYECKUX DKOCUCTEM CTUMYJIHMPYET TMOBBIIICHUE HHTEpEca K UX Pa3HOCTOPOHHEMY
KOMIUIEKCY U3YUYCHHUS.

Haunbosiee monHON MeTONMKOHM, y4MTHIBAIOUIEH KOMIUIEKC (DaKTOpOB MpH (HOPMHUPOBAHUU
OOIIT, sBnsercss MeTonuKa, pa3paboTaHHAs AJNTAHCKUM TOCYJapCTBEHHBIM YHUBEPCHUTETOM,
onybnukoBanHas CtumosbiM M.C. B Marepuanax - Becemupnoro ¢gonaa aukoi npupoast Poccun
(WWF Poccun) [5]. MeTtonuka JOCTaTOYHO CJIOXHA, MCIOJIB3YyeT CBOW IOHSATHWHBIN ammapar,
rpomo3zika B pacyerax. Ho oHa yke Hcnonb3yercs Ha MEXAYHAapOAHBIX IUIOLIAJAKaX WM JaeT
BO3MOXXHOCTh CpPaBHUBATh COBEPIICHHO PAa3HOPOAHBIE TEPPUTOPUU Ha Bced 3emyie MO €IUHBIM
II0KAa3aTeNIsIM.

[Ipuponnsiii mapk «HymTo» HaxoguTcs Ha Tepputopun benospckoro paiiona XaHTbI-
Mancuiickoro aBroHoMHOro okpyra — lOrpel B BepxoBbax pek Kaspim um Haabim 3aHumaer
TEPPUTOPHIO OKOIO 6 Thic. KMZ [3; 4]. OcHOBHOH 3amaueil, sABJIAETCS OXpaHa YHUKAILHOIO
MIPUPOJTHOTO KOMILJIEKCA, HEPA3PBIBHO CBSI3aHHOTO C TPATUIIMOHHBIM O0Pa3oM KU3HU KOPEHHOTO
HACEJICHUS — XaHTOB U JIECHBIX HEHLEB [1; 2]. DTo moka3bIBaeT OOJIBIIOE KOJTUYECTBO MAMATHHUKOB
PaCIOJIOKEHHBIX, B OCHOBHOM, BOJIM3H 03. HyMTO 1 Ha mpuOIMKEHHBIX y4acTKaXx.

[Tpuponnbie kommiiekchl mnapka «HymTo» ouyeHb pa3HOOOpa3HbI, 3[€Ch COYETaIoTCA
maHamadTel TYHAPBL, TaWrw W Oonor. Teppuropuss mapka pacrlojoKeHa B LEHTPATBHOM
BOJIOpa3iesbHOM YacTH 3anagHo — CHOMpPCKOW paBHUHBI, B CEBEPOTACIKHON IMOA30HE, HA TJIOCKOM
paBHHHE ¢ a0COMIOTHBIMU OTMeTKamMHu BBICOT 80-100 M. TonbKO B IOKHOW 4YacTU HUMEETCS Pl
BO3BbIIIEHHOCTEH 10 120-150 M, SBASIOIIMXCS CTPYKTYpHOU yacThio CHOMPCKUX Y BaJIOB.

Ha rore mnpoucxogur TMOCTENEHHOE YBEIWYEHHE IUIOIAAM JIECHBIX COOOILIECTB,
MPOM3PACTAIONINX Ha BO3BBIIICHHBIX JPEHUPOBAHHBIX ydacTkax. [lmockuii penbed u
MEePEYBIAKHEHHOCTh CIOCOOCTBOBAIN (POPMUPOBAHUIO OOJBIIOTO KOJUYECTBA 03€p, KOTOPHIE
3aHuMaroT cBaiiie 20 % miomaau [3].

VY naneHHOCTh Mapka OT OCHOBHBIX TPAHCIIOPTHBIX MyTEH, OTCYTCTBHUE /10 HETABHETO BPEMEHU
HKOJIOTHUECKUX U STHOCOIMAILHBX MTPOOIIeM, CBA3aHHBIX C BO3JCHCTBIEM HEPTET0OBIYH, BO MHOTOM
CIOCOOCTBOBAJIM XOPOIIEH COXPAHHOCTH TPATUIIMOHHBIX (OPM XO3SUCTBEHHOM IEATEIHLHOCTH,
SI3bIKa M KYJIBTYpPbl MPOXXKHUBAIOLIMX 3J€Ch MPEACTABUTEIEH MallOUMCIEHHbIX HaponoB Cesepa.
Bonbias yacTs mapka 3aHsaTa poAOBBIMU YroabsaMH [ 1; 2]. [Ipyrumu snemeHTamMu QyHKIIMOHATEHOTO
30HMPOBAHUSA TEPPUTOPUM TIApKa SBISAIOTCS YYAaCTKH, B TMpeJeNax KOTOPBIX 3arperieHa
MIPOMBIIIITICHHAS 1eATeIbHOCTh, — 3aMOBEIHbIE TEPPUTOPHUHU, 3aKA3HUK BOJIHO-OONOTHBIX YTOAMM U
TEPPUTOPHS PEKPEAIUU.

CoderaHne Ha OTPAaHUYCHHOW TEPPUTOPUH O3€PHO-OOJIOTHBIX, TYHIPOBO-OOJOTHBIX U
JIECHBIX JIAaHIIIaQTOB OMpeesieT pa3HooOpa3re SKOTONOB U COOTBETCTBEHHO OOraTCTBO BHJIOBOTO
cocraBa (mopsl u (daynsl. CoxpaHHOCTH OHOpPa3HOOOpasusi COCOOCTBYET U C1ab0e TEXHOTEHHOE
BrusHHEE [ 1; 2]. DTO 01MH M3 HeMHOTHX paitoHOB XMAQ, mouT He U3MEHEHHBIN HHDPACTPYKTYpOit
He(dTeno0bIBaroIIero KoMIuiekca. TexHoreHHass Harpy3ka Ha MOYBHI U JIaHIIIA(TH Ha TEPPUTOPUN
rapkKa IJIaBHbIM 00pa3oM cBsi3aHa ¢ ocBoeHneM Hymrolickoro yyactka HeTe 1006141, INLEH3UEeN Ha
pa3pabotky kotoporo obmnagaer OAO «CypryrHedreras».

Hanuuwe MHOTOJNIETHEMEP3NbIX TMOPOJ TOJ BEPXOBBIMU OOJOTHBIMH KOMIUIEKCAMHU
omnpenensieT UX HU3KYI0 YCTOMYMBOCTh K MeXaHMueckuM Harpy3kam [l; 2]. dayna mapka mo
CPaBHEHUIO C IPYTHUMH BHETIOWMEHHBIMU TEPPUTOPHUSIMHU OKpPYyTa B IIEJIOM Oorata. ITO 00BICHIETCS
psaoM (akTopoM, TJIaBHBIC U3 KOTOPBIX SBJISIOTCS XOPOIIasi COXPAaHHOCTh UCTOPHUECKOTO O0IHMKa
COOOIIECTB, OTCYTCTBHE CEPHE3HBIX AHTPONOTCHHBIX W MHUPOTCHHBIX HAPYIICHWH, 3HAYUTEIHLHOE
pa3zHoo0pa3ue MECTOOOUTAHHIA.

['ocymapcTBeHHBIN JIeCHON (POH HA TEPPUTOPHH TPUPOIHOTO TTapka «HyMTo» oTHOCHTCS K
benosipckoMy secxo3y ympaBiaeHUs JiecaMd XaHTbl-MaHCHIICKOIO aBTOHOMHOIO OKpyra H
HaXOJUTCs B BEJIEHUU Mapka Ha mpaBax oco0oro jecHuyecTBa. [Ipeobnanaromas tecoodpasyromas
MOpoJia — COCHA BCTpeuaeTcs Ha 63 % MOKPBITHIX JIECOM IUIONIAJIEH; 3a COCHSIKAMU CIEAYyeT Keap —
28 %. OcTanpHbIC JeCO00pa30BaTEIN UMEIOT MEHBIIIE 3HaUeHue: TucTBeHHnIa — 3 %, enb — 1 %.
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W3 nuCTBEHHBIX MOPOA AOMHHUpPYET Oepe3a — 5 %. O4eHb peaKo, eMIUHUYHO BCTPEUACTCS OCHHA.
3/1ech OOUTAIOT MPAKTUYECKH BCE MPECTABUTENN OXOTHUYBHX KUBOTHBIX U MTHII, XapaKTEPHbIE IS
TaeKHOU 30HKI 3anajHoi Cubupu: 10ch, AMKUI CEBEPHBIN OJICHB, KOJIOHOK, BBIAPA, HOPKA, OHIATPa,
3as1-0ensk, Oenka, JTUCUIa KpacHas, Me/IBe/lb, BOJIK, pocoMaxa, BoJOIaBatomas (TycH, YTKH) U
OopoBas (Tayxapb, TeTepeB, psAOYMK, Oenas KypomaTka) nudb. DayHa Ha3eMHBIX MO3BOHOYHBIX
coctaBisieT 6onee 310 BHIOB Ha3eMHBIX MO3BOHOYHBIX, B TOM uucie: 4 Bujga ampuOuii, 2 Buma
pentunuii, 250 BugoB ntui U 60 BuaOB miekonuTamommx. Ha teppuropun napka ormedeno 156
BHJIOB NTHII, TpUHAAISKANTUX K 15 oTpsaam, u3z Hux rae3autcs 120 BugoB 10 otpsnos. Hanbomnee
0oraro mpeaCcTaBICHb BOpOObeoOpasHbie — 56 BUIOB (46 THE3IAIIMXCS), pKaHKoOOpasHble — 31
(25), B ToM uncne kyauku — 22 (21) u yaiiku — 9 (5), a Takxke ryceobpazueie — 29 (19).
Coxonoobpasubix 15 (11) BunoB, coBooOpasnbix 6 (4), Kypoobpasuex 4 (4), na11000pa3HbixX 4 (4),
K

y K uncny rinaBHbBIX 0COOEHHOCTEN MPUPOAHO-TEPPUTOPHAIIBHBIX KOMILJIEKCOB MAapKa CIEAYET
®THecTU: 1) BeIcOKkas cTeneHp 3a03epHOCTH MMapKa, ONPeAeIISoNnyto (GOpMUPOBAHHUE TUIIA MECTHOCTHU
YA03E€pPEHHBIX MeXaypeuni; 2) Hanwume 1UIOCKOOYTpUCTBIX TOP(SIHUKOB, IO CTPYKTYpe
M TOIICHO30B CXOIHBIX C TYHAPOBBIMH cooOmiecTBamu; 3) B Gin3u pedHbIX U 03€pKOBBIX MOWM U
KaJIONMEHHBIX Teppac pacnpocTpaHEeHbl JiecHble coodmiecTBa; 4) I[Ipeobnamanue cpeau JIECHBIX
0000IIIECTB COCHOBBIX KYCTaPHHUUYKOBO-JIUIIAHIUKOBBIX JIECOB HA MECYAHBIX MO30JUCTHIX IMOYBAX;
6) Ilpeobnamanne MHHEPAIBHO-OCTPOBHOTO THIIA MECTHOCTH C JICCHBIMH COOOIIECTBAMH CpPEIU
0070THBIX MaccuBOB; 6) IIpuCyTCTBHE MEp3NOTHI B IPyHTaX Ha 3HAUYUTEIHHOW TEPPUTOPHH, YTO
pOycnaBIMBaeT UX HU3KYIO YCTOMUMBOCTh K MEXaHUYECKUM BO3JICHCTBHSIM.

a Tepputopusi mapka omnpenensieTcs, B IEJIOM, KaK Yy4acTOK C PeryIupyeMbIM
BPUPO/IONOJIB30BaHUEM, KOTOPOE OCHOBAHO Ha YIVIYOJIEHHOM HAay4HOM aHaliM3€ OCOOEHHOCTEU
HPUPOJHOM Cpefbl, U HAIIPABJIIEHO HA COXPAaHEHHE THOIKOJIOTMYECKUX LIEHHOCTEN.

bl IIpn pacdere npupoaoOXpaHHOM 1eHHOCTH I0 Meroauke WWEF Poccunm BbLAEIAIOT
& ocHOBHBIX npupoooxpaHHbIX pyHkuud OOIIT: 1) DranonHas ¢GyHKIMS, KOTOpas MPOSBISETCS B
COXPAHEHUH HEHAPYLIEHHBIX WJIM ClIa0OHApYIIEHHBIX MPUPOJHBIX KOMIUIEKCOB; 2) Pedyruymnas
DYHKIMS 3aKITI0YAETCS] B COXPAHEHUH PEJIKUX U MCYE3AIOIIUX TAKCOHOB, COOOIECTB U IKOCUCTEM;
3) PesepBarHas pyHK1IMS ONIpeesieTcs poJibl0 TEPPUTOPUH B BOCIIPOU3BOICTBE TAKCOHOB PACTEHUM
{1 ’)KUBOTHBIX MMEIOIINX XO35HCTBEHHYIO LIEHHOCTb; 4) «MOHYMeHTalnbHas» (QYHKIUS onpeaeseTcs
Ranuuuem 0co00 npuMedaTeIbHbIX IPUPOIHBIX 00BEKTOB; 5) DK0I0ro-cTaduIn3upyomas GpyHKuus
3aKIII0YaeTcs B MPEIOCTABICHUN Pa3IMYHOIO BU/Aa SIKOCUCTEMHBIX YCIIYT.

, Jnsg KaxaoM M3 OLEHUBAEMBIX COCTaBISAIOUIMX MpHpoaooxpaHHbiX ¢GyHkuui OOIIT,
orpesenseTcs 3 UCXOAHbIX 0A30BbIX MMOKA3aTelsA: PENPE3EHTATUBHOCTD (T), KOHTPACT C OKPYKEHHUEM
(d) u Texymee cocrosinue (c). PenpesentaTuBHOCTH (1) oTpaxaeT ucxoanblil noreHman OOIIT nns
peanu3anuu Tol minu mHOW ¢yHkumMu. KoHTpact ¢ okpyxenuem (d) xapakTepusyeT pa3iuuus B
cTaTyce MPUPOAHBIX OOBEKTOB B €€ IPAHUIIAX U 3a ee MpejesiaMu. Tekyllee COCTOSHUE (C) OLIEHUBAET
@TerneHb 0J1aromnoyqyHOCTH U KU3HECTIOCOOHOCTH M U3MEHEHHH COOTBETCTBYIOLIUX OIS,

p Kaxxnas npuponooxpanHasi GyHKIUS COCTOMT U3 KOMIIOHEHTOB, a T€ B CBOIO OUepe/lb U3
OOCTABJISIOLINX JIJISI K&KABIX U3 KOTOPBIX BBICUMTHIBAIOTCS 0a30BBIE MOKa3zaTenu. Tak B paboTe 1o
BTAJIOHHOW (YHKIIMM MPOU3BOAWINCH pacueThl IO TaKUM KOMIIOHEHTaM KaK MpPUPOTHOE
paszHoOOpa3ue, YyKAble U CHUHAHTPOIIHBIE HJIEMEHTHI, 3TAJIOHHBIE YKOCUCTEMbBI U AHTPOIOT'CHHO
HapylLIeHHbIE U TPAHCHOPMHUPOBAHHBIE SKOCUCTEMBI.

a Tak B mpupogHom mnapke «HymTO» Bce YeThIpe COCTABISIOUIMX JMALIOHHOU QYHKYUU
XapaKTEepPU3YIOTCS OJIMHAKOBBIMH MaKCHMaJIbHBIMU ITOKA3aTENIMU PEIPE3EHTATUBHOCTH U TEKYILIETO
H0CTOSIHUS, NPU HAIMYUM HEKOTOPOrOo KOHTpPAcTa € OKpYXKAOIIMMU TeppuTopusiMu. Bo Bcex
HETBIPEX CIIy4asX [PHUPOJOOXpaHHAs 3HAYMMOCTh KOMIIOHEHTOB (YHKUIMHM paBHAa HX
KPUPOJOOXPAHHOW IIEHHOCTH, COOTBETCTBEHHO, MPHUPOJOOXpaHHAs A(PPEKTUBHOCTh MapKa
cocrasiseT 100%.

2 st pacuera pegpyeuymnou @pynkyuu IpeaBapuTeNIbHO ObUIA TOCUUTAHBI TAKHE KOMIIOHEHTHI
KaK pelKHe, MCcuUe3alollie U SHIEMUYHBIE TaKCOHBI, coolliecTBa M 3KkocucTteMbl. [lokazatenu

penpeBeHTaTI/IBHOCTI/I 1 TCKYHICT'O COCTOAHUA B CPCAHEM 0oJ1ee BBICOKHU AJI1 pEAKUX 3KOCUCTEM, YEM
2

)

2
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IUISL peAKUX TaKCOHOB, M 3((EKTUBHOCTH MapkKa Juisi UX coxpaHeHus: coctasisier 100%, Torna xak
U1 peikuX TakcoHOB HIke — 80%. CpenHsis 3¢ (HeKTUBHOCTh NPUPOAHOIO NapKa JUIsl COXpPaHEHHUs
PEAKUX TAKCOHOB M KOCUCTEM, TO €CTh JIJISl peau3alluu JaHHOH QyHKIMH, cocTaBmseT 87%.

Ecnu no pesynpratam sppextuBHOCTh Obl1a HIKE 100%, MpOU3BOAMICS pacdyeT HEMOTHOTHI
3¢ EKTUBHOCTH, KOTOPBIA TMO3BOJISII BBIACHUTH (DAaKTOPBI, HETaTUBHO CKa3bIBAIOLINE Ha paboTy
napka. Tak mig pedyreymHol QyHKIuM cokpaiieHue 3pPeKTUBHOCTH CBS3aHA ¢ PErMOHAIBHBIMU
AHTPOIIOTEHHBIMHU BO3/ICHCTBUSIMH MCTOYHHK, KOTOPBI HAXOIUTCS B PETHOHE U 3a €ro IMpeeiaMu
(HedTenoObva). B 11e10M npu ycTpaHeHHUH BCEX KOHTPOJIUPYEMBIX HETaTUBHBIX (PaKTOPOB OOIIMIA
nokasareinb 3 GekTuBHOCTH pedyrnyMHON GYHKIHUN MOXKeT yBearnuuTcs ot 90 10 97%

Jis pacuera pezepeammnoii )ynKkyuu NpeIBapUTEIbHO ObUIM PACCUUTAHBI TAKUE KOMIIOHEHTBI
KaK OXOTHHYBE-TIPOMBICIIOBbIE BHJbI >KUBOTHBIX, KPYIIHBIE CKOIUIEHUS >KUBOTHBIX, PAacTEHHUS,
UMEIOIIME YTUIMTAPHYI0 LIEHHOCTh. Pe3ynbTarel M0 0a30BBIM XapaKTEPUCTHKAM IPAKTUYECKU HE
ornyaroTcs. CpefHuEe TOKa3aTelW penpe3eHTAaTUBHOCTH 0Oojiee HU3KHE JUIsi KOHIEHTpAIHi
KHUBOTHBIX, 3aTO UMEIOT OOJIBILION KOHTPACT C OKpYXaoIUMH TepputopusMu. [Ipuporooxpannas
3¢ (HEeKTHBHOCTh JJIsI BCEX KOMIIOHEHTOB mapka cocrtasiser 100%. MMeHHO mo3TOMy, CpemHss
IpPUPOJOOXpaHHAss APPEKTUBHOCTh MapKa M8 pealu3allMd €ro pe3epBaTHOM  (YHKIUH
XapaKTepU3yeTcs JOCTaTOUHO BHICOKUM 3HadeHHEM, cocTaBistonmm 100%.

[lpu pacuere NPUPOAOOXPAHHOW LEHHOCTH IS «MOHYMEHMANbHOU»  (YHKYUU
MPEIBAPUTEIILHO OBUIM TOCYUTAHBI TAKHE KOMIIOHEHTHI KaK, MPUPOAHBIE OOBEKTHI BBICOKOU
IPUPOJOOXPAHHON U HAYYHO IO3HABATEJIBHOM 3HAYUMOCTH M JaHAA(THI BBIAAIOLIEICS Hay4yHO-
MO3HABATEIBHOM M ACTETHUECKOM IeHHOCTH. Kak B ciryyae ¢ peIKuMH ¥ YHUKaJIbHBIMH IIPUPOTHBIMA
00BbEKTaMH, TaK M B Cllyyae ¢ 0CO0O0 IIEHHbIMM JaHAmadTaMU HapK OKa3bIBACTCS HEIO0CTaTOYHO
pdeKTUBHBIM i WX coxpaHeHus. CpemaHuil mokaszatenb A(PQPEKTUBHOCTH BBIOTHEHUS WM
«MOHYMEHTaIbHOI» (QyHKIMU coctaBiser 46%. HekoHTponupyembix (pakTOpoB, KOTOPbIE MOTYT
OKa3bplBaTh Ha TEPPUTOPUHM TIapKa HETaTHBHOE BIHMSHHE OTCYTCTBYIOT. [locnme mopaboTku
yIipaBJIeHUEM TapKa (OHU CBSI3aHbl C Pa3BUTHEM TYPHCTUYECKOH AedATenbHOCTH), 3()(HEKTUBHOCTD
rapka B MOHyMEHTaJIbHON (PYHKIIMU MOKET MOAHSTHCS ¢ 46 10 95%. A ¢ ycTpaHeHHneM HeJOCTaTKOB
AHTPOIIOTEHHOTO BO3JEHCTBUS €€ MOXKHO yBenn4uTh U 10 100%.

Tepputopust mapka oOecleyuBaeT BCE OCHOBHBIE BUJABI IKOCUCMEMHBLIX YClye, Hanbosee
LEHHBIMH M3 KOTOPBIX SBJSAIOTCS CMSATYEHHE IOCIEACTBUN H3MEHEHMs KiuMmarta, oOecrieuyeHHe
3armacoB M KadyecTBa BOJBI, a TaK)X€ BOCIPOHM3BOJCTBO IEHHBIX BHUIOB. COCTOSIHHWE TMPHPOTHBIX
O00BEKTOB U KOMILIEKCOB, OOECHEUMBAIOIIUX BCE BHJbI 3KOCHUCTEMHBIX YCIYT, CTaOWJIBHO NpHU
ONITUMAIILHBIX TTapaMeTpax, W, COOTBETCTBEHHO, d()(HEKTUBHOCTh TEPPUTOPUH JUTS TOANCPKAHUS
KaX/1011 KaTeropuu yciIyr u Bcel sKosioro-ctadbunusupyroueit Gpynkiuu cocranusger 100%.

PacueTsl moka3zanu: B mpupoaHoM mapke «HyMTo» peanu3yroTces Bce ATk MPUPOJ00X PAHHBIX
GyHKUIMH, pa3iuyaroIuXxcs pe3ylbTaTaMd CpPeAHMX 0a30BBIX MOKa3aTelel, TaKuX Kak
peTpe3eHTaTUBHOCTh, KOHTPACT C OKPYKAIOIMIMMHU TEPPUTOPHSIMHU. TEppUTOpHUS TMapKa sBISETCS
STaJIOHHBIM 00pa31[0M COXpaHeHHE OMOJIOTHUYECKOT0 OOraTcTBA XapaKTEePHOTO I TAHHOTO PErHOHa,
00 3TOM CBUAETEILCTBYIOT U PE3YJIbTAThl TOKA3aTEIEH.

Cpennsis s npupogHoro mnapka «Hymro» omenka cocraBiser 87%. Henomnora
3¢ (}EeKTUBHOCTH MapKa, HUCXOAS U3 BCEX, pPACCUUTAHHBIX (YHKIUN BbIpaxkaercs OoJblie
HE/JIOCTaTKaMU YIPABICHUS U PErMOHAJIbHBIMH AaHTPOINOICHHBIMU BO3AECHCTBHSMH, CyMMapHOE
BIUsSHUE Ha 00a 3TuX QakTopoB npuxogutcs noutu 80%. DakTopbl, KOTOpbIE HEBO3MOXKHO
YCTPaHUTh U HETIOAJAIOIIUECS] KOHTPOJIIIO MIPUXOIUTCS BCEro JHIb 8% oT oOmiero BiusHus. To ecTb
92% o011eit MOITHOCTH (aKTOPOB BO3ACHCTBUSI MOTYT ObITh YCTPaHEHBI

[Tocne ycrpaHeHui HEOCTATKOB YHPABJICHUS TEPPUTOPUU IYTEM COBEPIICHCTBOBAHUS U
YCUJICHHMs OXpaHbl LIEHHBIX BHUJIOB, a TaKXE Pa3BUTHE TYPUCTUUYECKOW AEATENbHOCTU IMO3BOJHUTH
MOBBICUTh TMPUPOAOOXPaHHYIO 3(P(PEKTUBHOCTh mNpHponHoro mnapka «Hymro» no 94%, a mpu
YCTpaHEHUHU AHTPOINOIE€HHBIX BO3AEUCTBHUM, CBS3aHHBIX C 3arps3HEHHEM OOJOTHBIX IKOCUCTEM
3G HEKTUBHOCTH MapKa MOKET JOCTUTaTh — 99%.
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Heo6xoauMo oTMETHTB, YTO NPUPOAHBIN napk «HyMTo» HaXxoauTCs B MPUPOIHON 30HE C
3aMeUICHHBIMH IIPOLECCAMH CAMOOYUIICHMSI, HEBBICOKOW INIOTHOCTBIO JKUBOTHBIX U OTHOCHTEIBHO
HEeOOJIBIION MPOTYKTUBHOCTBIO OTHOCHTENIBHO JIPYTUX MPUPOIHBIX 30H Poccum.

ITpuponubiii mapk «HymTo» ciegyer paccMarpuBaTh KAk LEJIOCTHBIA IPUPOJHO -
HCTOPUYECKHI pe3epBaT, BAXKHYIO YaCTh MUPOBOTO OMOJIOTUYECKOTO M KYJIBTYPHOTO pa3HOOOpasus,
CYIIECTBYIOIYIO B yciaoBHaX 3ananHoid Cubupu. Heo6xonumocTs coxpaHeHus: oOpasla TaexXHO —
00JIOTHBIX (DayHHCTHUECKUX KOMIUIEKCOB XaHThI — MaHCHIICKOrO aBTOHOMHOTO OKpyra BIIOJHE
ollpaBJaHa.
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KPACHAS MMOJIEBKA (MYODES RUTILUS)
B CJIMSIHUU PEK OB 1 UPTHIIITA

Bopoaun A.B.', Ileryxos B.A.%, Crapukos B.Il.?

"Myseui «IIpupoowt u Yenosexay e. Xanmul-Mancuiick, e-mail: aborodin@umuseum.ru
2Cypeymckuil 2ocyoapcmeennutil yuusepcumem 2. Cypeym, e-mail: viadimir.a.petukhov@gmail.com
2Cypeymckuii 2ocydapcmeentuiil yrusepcumem 2. Cypeym, e-mail: vp_starikov@mail.ru

AHHoOTanus. B noiimMe u Ha HaAMONMEHHON Teppace ObUIM M3y4YeHBI MOMYISIUN KPACHOU
MOJIEBKU. Y CTAaHOBJICH CaMbIi MPEANOYUTACMBI OHOTON (MAJIMHOBO-KUIIPEHHBIE 3apociu). B
MOMYJSIUKM  Tipeobiafaanu mpuOblUible 0coOM M caMIlbl, a CaMKH OTJIMYaJUCh TOHMKEHHOU
1040BUTOCTHIO (6,0+0,36 5MOpHOHOB Ha OJHY Pa3MHOXKAIOUIYIOCS CAMKY) B CPAaBHEHUU C IPYTUMHU
JacTaMu apeasia. BeposaTHO, 3TU MOMyIALUOHHBIE OCOOCHHOCTH KPAacHOW MOJEBKU B CIUSHUH PEK
O6u u Hptblma cBg3aHbl C BBICOKUMU U MPOAOJIKUTENBHBIMU IOJIOBOABSIMU U BO3JEHCTBUEM
AHTPOTIOTEHHBIX (PAKTOPOB.

KutoueBble cjioBa: kpacHast mon€Bka, noiima, O6n, UpThii, MOMYISIIMOHHAS YKOJIOTUS

THE NORTHERN RED-BACKED VOLE (MYODES RUTILUS)
AT THE CONFLUENCE OF THE OB AND IRTYSH RIVERS

Borodin A.V.!, Petukhov V.A.,? Starikov V.P.2

'Museum of "Nature and Man", Khanty-Mansiysk, e-mail: aborodin@umuseum.ru
2Surgut State University, Surgut, e-mail: viadimir.a.petukhov@gmail.com

2Surgut State University, Surgu, e-mail: vp_starikov@mail.ru

Abstract. Populations of the northern red-backed vole were studied in the floodplain and on
the floodplain terrace. The most preferred biotope (raspberry - sally-bloom thickets) was established.
The population was dominated by young individuals and males. Females had low fecundity (6.0+0.36
embryos per pregnant female) compared to other parts of the range. Probably, that these population
features of the northern red-backed vole in the confluence of the Ob and Irtysh rivers are corelated
with high and prolonged floods and the impact of anthropogenic factors.

Keywords: northern red-backed vole, floodplain, Ob, Irtysh, population ecology

Beenenne. KpacHas mos€Bka — BOCTOYHBIM MajieapKT, €€ apean oxBaTbiBaeT CEBEPHYIO
EBpony, CeBepayro Aszuio, Anscky u Kanagy. Ha Bceil 31Ol oOmmMpHON TeppUTOpUM KpacHas
MOJIEBKA TMPEANOYNTAET JIECHBIE MECTOOOWTaHMS, XOTSI HE PEAKO BCTPEUACTCS U Ha OTKPBITHIX
MIPOCTPAHCTBAX, B Ps/Ie PETMOHOB MOKET BBICTYIATh B KauecTBe CHHaHTpomHoro Buzaa [7; 10]. B
XaHTbI-MaHCcuiiCKOM aBTOHOMHOM 0Kpyre — FOrpe, kpacHast moji€éBKka — IMPOKO PACIIPOCTPaHEHHBIN
u MHorouucieHHsnd Buj [2; 11; 15]. I[To A.A. MakcumoBy ¢ coaBt. [12], oHa siBisieTcs: (HOHOBBIM
BUJIOM JUIS ITOMMEHHBIX MECTOOOUTAHMUIA.

Hammmu nccnenoBanus 6sutn npoBeneHbl B 2015-2017 rr. B cnusann pexk O6p u UpTteim B
IIECTH pa3HbIX OnoTonax. VccnenoBanue JAHHOTO y4acTKa SIBJISIETCS IPUHLIUITHATBEHBIM, TOCKOIBKY
31ech hopMupyercss 0coObli NONMEHHBIN KOMIUIEKC METTKUX MIEKOIHUTAIOLINX U UX HKTONApa3UTOB,
HaXOAALIMICS O/ IeHCTBUEM BOJHOTO PEXHMA JABYX KPYIHBIX PEK U aHTPOIIOT€HHBIX (DaKTOpPOB (B
MecCTe CIHMSHUS pacrnojiaraercs r. XanTel-Mancuiick). KpacHas mon€Bka ciaraeT OCHOBY COOOIIECTB
MEJKUX MIICKOMMTAIOIINX MHOTMX TaEéKHBIX DJKOcHCTeM. B KadecTBe 3agad4 Mbl ITOCTABWIIN
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orpenieliecHue OMOTOMMYECKOTO paclpeneieHus, OOwIns, JeMorpaguueckod CTPYKTYpsl U
0COOEHHOCTEH pa3MHOXKEHUS 3TOTO (POHOBOT'O BHJIA.

Marepuanbl 1 MeTOAbl. 3a BpeMs HcciefoBaHus B OeccHexxHbId mepuoa 2015-2017 rr.
HaMu ObL10 yuTeHO 294 ocobu kpacHoM mosiéBku. Otpadorano 9061 konyco-cyTok (k-c). s otiaoBa
MEJKMX MJICKOMUTAIOMIMX HKCIONb30BaM KaHaBku anuHOM 50 MerpoB, ¢ 5 konycamu [13]. B
MepPEyBIAKHEHHBIX OMOTOMAX MPUMEHSIN 3a00pYMKH W3 MOJUATHICHOBON TUIEHKHU [14]. OueHky
OOMIMST MENKHX MJICKOMHUTAKINUX TpoBoauian mo OamnsHoi mkane A.Il. Kysskuna [9].
Kamepanbnas o0paboTka MaTepuaia 3akildalach B CTaHIAPTHBIX 300JIOTMYECKUX METOAMKAX:
IIpoMepax, B3BEUIMBaHUAX, OIIPEIEICHUN T10J1a U TEHEPAaTUBHOIO cOCTOsHUSA [6]. Bo3pacT kpacHbIX
MOJEBOK omnpenensuim coracHo pekomeHaanusam T.B. Komkunoi [8]. beuin BbigeneHbl 1Be
BO3pacTHBIE Tpymmbl: nepesumoBaBine — adultus (ad) m mpubbuieie — subadultus (sad). [Jns
KOJIMYECTBEHHOM OLIEHKHM CTENEHU NMPUYPOUYECHHOCTH BHJAa JAHHOMY OHOTOMY OBLI HCIOJB30BaH
WHJEKC BepHOCTH Ouortony [4]. JloCTOBEpHOCTh pa3nuuuMii TpPH CPABHEHUU BBIOOPOK TIO
COOTHOLIEHHIO TIOJIOB OLIEHMBANACh 110 KPUTEPHIO %>, a TP CPAaBHEHHH ILUIOJOBMTOCTH
Pa3MHOXKAIOIUXCS CAMOK 110 KpuTeputo ManHa-YuTHH [5].

PesynbTaTel m o0cy:kaenme. YcraHosieHo, 4ro B 2015-2017 rr. kpacHas mnon€éBka Ha
n3ydaeMoM ydactke nonunel O6u u Upthima Bxoamia B coctaB GoHOBBIX BUIOB (9,2%), yerymas
TOJIbKO OOBIKHOBEHHOM O0ypo3yOKke u monéBke-akoHoMKe. CpenHee oounne coctaBmio 3,4 ocobeii Ha
100 konyco-cytok. HambGonee mnpeanmounTtaeMbIMU KpacHOW TMOJEBKOM OHOTONAMU SIBIISUIMCH
OCOKOBO-Pa3HOTPABHBIN 3aIeCEHHBIA MOWMMEHHBIN npuTeppacHblii nyr (mo 18,4 ocobeit Ha 100
KOHYCO-CYTOK) U MaJIMHOBO-KUIIpelHbIe 3apociu (10 14,2 ocodeii Ha 100 konyco-cyTok). CornacHo
MHJIEKCY BEepHOCTH OuoTOma, B OOJNBIICH cTeneHW KpacHas MOJEBKAa MpPEANoyYuTana MaJlUuHOBO-
Kunpeinsle 3apociu (X=1,6), pacnosaraBiyecs: B JIOTy Ha OCTaHLE CpPeId TEMHOXBOMHOIO Jeca.
Crnenyer OTMETHTh, YTO MO ApyruM OuoromnaMm (mo 4 u3 6) ObUIM BBIABICHBI OTPULIATEIbHBIC
KOppemsiuu, npuyéM 1o Oosbliedl yacTH, 3TO ObUIM MOWMEHHBIE JIyra W JIyra, MOJABEpriinecs
aHTPOIIOT€HHOMY BO3/IEHCTBHIO, T.€. MECTOOOUTAHMS, C HEMOCTOSHHOM, «IMHAMUYHON» Ccpemoi
oOuTanHwus.

3a yka3aHHbBII POMEXYTOK BPEMEHHU B MOMYJISALUU KPACHOW MONEBKU B clusiHUM pek O0u u
Wpteima npeobnaganu camubl. [Toxoxkas cutyanus oTMedeHa JUisi TEppUTOPUU MIPUPOAHOTO MapKa
«CamapoBckuit uyracy (Xantel-MaHcuiickuil paiton) [16], cypryrckoit nomyssuu [17] u B Apyrux
gacTsax e€ apeana [1; 3; u np.]. CTaTUCTUYECKH 3HAYMMBIC PA3JIMYUs B CMEIICHUU MOJIOB OTMEUEHBI
TOJIBKO JUIsI IPUOBLIBIX 0co0eit (Tabi.).

Tabnuua. CooTHOIIEHHE OJIOBO3PACTHBIX IPYII KPACHOM MOJIEBKU
B ciustHuM pexk O6u u Upteia.

)
Bo3spactnas 22 dd X IEPH
Ton o o Q.8 df=1,
rpymmna n Z n Z 4=0.05*
sad 34 45,3 41 54,7 1:1,2 0,6
2015 ad 0 2
2016 sad 54 33,3 108 66,7 1:2 18
ad 7 53,9 6 46,1 1,2:1 0,08
2017 sad 7 26,9 19 73,1 1:2,7 5,6
ad 1 16,7 5 83,3 1:5 5,4

HpI/IMC‘{aHI/ICI * KUPHBIM ]J.Ipl/l(l)TOM BBIZCJICHBI CTATUCTUYCCKH 3HAYUMBIC PA3JININA

OO01ee KOIMYECTBO pa3MHOKaBIIUXCs caMoK 3a 2015-2017 IT. OTHOCUTENHHO HEBEIHKO —
okoJo 17% (n=106), npuuém 10 y4acTBOBABLIMX B Pa3MHOXKEHHUH cerojieTok Bhiie (14,2%), uem
nepe3suMoBaBIIKX. Takast OOJbIIas AUCTIPOIIOPIIHS B JIOJIE PA3MHOMKABIINXCS PA3HBIX BO3PACTOB, TIO
HalleMy MHEHHIO, OOBSACHSETCS TE€M, UYTO 3a BECh MEPHOJ HUCCIENOBAaHUI B MOMYISLUU B LIEJIOM
npeoOnaganu mpuobUIbie 0co0u (92%). IloCKONBKY CTATUCTHYECKH 3HAYMMBIX PA3IAYUA IO
IIJIOJIOBUTOCTH B3POCHIBIX U CETOJETOK BhIsIBICHO He Obuio (U=4; p=0,05), BbIOOpKHM OBLIH
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oobveauHeHbl. CpeqHsis TUIOJOBHTOCTh cocTaBisuia 6,0+0,36 sMOproHoB Ha camky (n=11). DTot
MOKa3aTesb SABJIAETCS CPABHUTEIBHO HU3KUM, Jaxe 1o oTHoweHuto K Cpennemy [Ipro6Grio. B Gonee
panHeM HamieM wuccienoBanuu ans r. Cypryra mpuBoautcs 3Hauenue 7,2+0,3 (n=17) [18].
Bo3MOXHO, 4TO 3TO CBSI3aHO C YK€ YIIOMHHAaBIICHCS TUCHPONOPIHUEH pa3MHOXKAIOIIUXCS CAMOK
Pa3HBIX BO3PACTHBIX rpymil: B I. Cypryre B pa3MHOXKEHUU y4acTBOBaJO 87% B3pOCIbIX, U TOJIBKO,
5,6% ceronerok. He wuCKIOUEeHO ACHCTBHE KAKUX-THOO JIOKAIBHBIX (DAKTOPOB, BIUSAIOIIMX HA
MI0JIOBO3PACTHOM cocTaB nmonyisinud. CirydaeB SMOpHOHATBHON CMEPTHOCTHA OTMEYEHO He OBLIO.

Hcxons U3 Bo3pacTa 3BEpbKOB U pa3Mepa CEMEHHUKOB, 92% B3pocibix caMioB (n=13) u
ToabKo 1,9% mnpubeuibix (n=159) Mornm ydacTBOBaTh B PENpOIYyKTHBHOM Iporecce. Pasmepsl
CEMEHHHUKOB Y Pa3MHOXABIIUXCSI 0COOEH BappUpOBaIH OT 9%6 110 11x7 mm.

3akiaouenue. [lepeuncieHHbIe BBIIE OCOOCHHOCTH TMO3BOJIIIOT 3aKIIOYUTh, YTO JTaHHAS
MOMYJISIIMS KPACHOU MOJIEBKU HaXOIUTCS B IPOLIECCEe aJalTUBHBIX M3MEHEHUH, KOTOPBIE MOT'YT OBITh
CBSI3aHBI C KaTaCTPOPUYECCKHUMH IPOIECCAMH, OKA3bIBACMBIMH BBICOKUM H TPOIOKUTEIHHBIM
MOJIOBOJIbEM M aHTPOIOreHHbIMH (hakTopamu. B MONMHHBIX KOMIUIEKcax SIKyTUU IS KpacHOM
MOJIEBKM TakKe OBUIM OTMEYCHBI BBICOKAs JOJS MPUOBLIBIX OCOOEH ¢ HHU3KHM IPOLCHTOM
Pa3MHOXKAIOIIUXCS U MpeodsiajaHueM CaMIOB, YTO yKa3blBaeT Ha BPEMEHHBIH XapaKTep STUX
roceneHui [3].
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AHHOTanus. B cTathe pacCMOTpPEHBI THAPO U TEOXUMUYECKUE TIOKA3ATENI BOJIBI U JIOHHBIX
otTiiokeHu o3epa Baunop. IlpencraBnensl pe3ynbTaThl MccienoBanuid 3a nepuoxa 2018 u 2020
rogoB. CrenaHa OIICHKAa KadecTBa BOJBI M JOHHBIX OTJOXEHUH MO (PU3NKO-XUMHYCCKHM
MOKa3aTessiM; MOKa3aTeNsIM, XapaKTepU3YIOIIMM KPYTrOBOPOT OPraHMYECKHX BEIIECTB, OMOT€HHBIX
HOHOB.

KualoueBbie ciaoBa: o3epo Baunop; Qu3umko-xuMuyeckue IOKa3aTelad; OpraHu4ecKHe
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ECOLOGICAL AND GEOCHEMICAL CHARACTERISTICS
OF LAKE VACHLOR AND ITS BIOLOGICAL STATE

Gadelshina S.R, Yampolskaya T.D.
Surgut State University, Surgut,
e-mail: svetik71197@mail.ru

Abstract. The paper considers hydro and geochemical indicators of water and bottom
sediments of Lake Wachlor. The results of studies for the period 2018 and 2020 are presented. An
assessment of the quality of water and bottom sediments was made according to physicochemical
indicators; indicators characterizing the cycle of organic substances, biogenic ions

Keywords: Lake Wachlor; physicochemical indices; organic substances, chlorides, biogenic
ions, metals.

B npenenax XanTtsl - MaHCHIICKOTO aBTOHOMHOTO OKpyra HaxoauTcst okoso 300 Teicau o3ep.
OCHOBHOE KOJIMYECTBO 03€p OTHOCHUTCS K KaTETOPUH MaJibiX. B pe3ynbrare ocBoeHMs HeTEra3oBhIxX
MecTopokaeHuH 3anaqHo-Cubupckoil HeTera30HOCHOM MPOBUHIIMK OTMEUAETCS BEICOKHI YPOBEHb
AQHTPOIIOTEHHOW HArpy3Kd Ha O03€pHBIE JKOCHUCTEMBI: CTPOUTEIHCTBO TEPEXOJ0B HehTe- u
ra3omnpoBOJIOB Yepe3 BOAHBIE OOBEKTHI, HAPYIIICHHE PEKUMa CTOKa B pe3ylbTaTe TpaHchopManuu
TJIomaaei Boocobopa, 3arps3HeHNE BOAHBIX 0OBEKTOB, KaK B PEKUME HOPMAJIbHOMN dKCILTyaTalluHy,
TaK U B pe3yJbTaTe aBapUITHBIX CUTYyalMii Ha 00beKTax HedrerazoBoro komrekca [1].

OO0BEKTOM HCCIeA0BaHMS SIBHIIOCH 03ep0 Baunop, KoTopoe pacrosiaraeTcsi B moceiake Y IbT-
Aryn. Ha uccnenyemoM o3epe ObUTM OOHApY:KEHBI CampoIeNeBbIe 3alIe’KU, KOTOpPhIe 00IanaroT
ne4eOHBIMU CBOMCTBAMU. B CBsI3M ¢ TaHHOW HaXOIKOHW B MOCENKe YIbT-SATyH BO3MOXKHO CO3/IaHUE
KYPOPTHOM 30HBI, 9TO MOTJIO ObI MOBBICUTH TYPUCTUYECKYIO MIPUBIEKATENLHOCTh HAIIETO PErHOHA.

Uccnenoanusa npoBogunuch B 2018-m m 2020-m rogax. Pe3ynbraThl HCClenOBaHUN
mpencTaBieHsl B (Tabm. 1, 2).

Oooowennvie uzuxko-xumuueckue noxazamenu. Boawl ozepa Bawiop xapakTepusyrorcs
CITA0OKUCIIBIMU U HEUTpAIbHBIMU 3HaueHUsIMU pH. OTHOCSTCS K KaTeropuu yabTPANPECHBIX BOJ C
Majoi MuHepanu3anuei. Bo Bcex mpoOax BbIsBIEH AeUIHUT KUCIOpoaa. DU3HKO-XUMHUYECKHE
MOKAa3aTeNH 03epa OCTAINCh HEM3MEHHBIMU.
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Iloxazamenu, xapaxmepusyoujue Kpy2080pom opzanuueckux eeujecme. llpeBbilieHue
IT1Ksp Habmogaercs no BIIKs Bo Bcex mpobax Boas! oT 2,5 no 4 pas. BIIKs npesbimaer [1/1Kzp Ha
2018 m 2020 rox COOTBETCTBEHHO. JTOT IOKA3aTelb YBEIMYMBAETCS BCJEACTBUE IMOBBILLIEHHOTO
coJiepKaHusl OpraHUKUA B BOJHOM oObekTe (Tabi.1). [lo cpennum 3HaueHusm nokaszateneit bIIKs u
MepMaHraHaTHOW OKUCISIEMOCTH, Ka4€CTBO BOJAbI OTHOCUTCA K 3arpsI3HEHHOMY, a 110 IPOLIEHTHOMY
HACBILIEHUIO KUCIOPOAOM K ciabo 3arps3HeHHOMY. KadecTBO BOJbI, Takke HE HM3MEHMIIOCH 3a
JTAHHBIN MEPUO/I.

Onpeoenenue xnopuoos. Conepxanue xyuopuaos He npesbimaeT [1/1Kzp, a Takke GpoHoBoe
3HAYEHHUE 32 JAHHBIU [IEPUOL.

buozennvie uonwi. Ilpesbimienue I1JKy, HabmomaeTcss mo colep:kaHUIO a30T-aMMOHUS,
HUTPUT-UOHOB, (ocdar-uonoB mo 2 pa3 3a 2018 — 2020 roma. CopeprkaHUE HUTPAT-HOHOB
cootBeTcTBYeT HOpMaTuBY [1/1Ksp. [0 onpenenennsim cpeiHuM KoHLIeHTpauusiM docdar- 1 HUTpaT-
MOHOB Ka4yeCTBO BOJBI OMpENeNsieTcss Kak mpenenbHo rpszHoe. [lo comepikaHuio azoT-aMMOHUS
KaueCTBO BOJIbI COOTBETCTBYET C1a00 3arpsi3HEHHOMY COCTOSIHHIO. JIaHHbIE MTOKa3aTeIN XapaKTepHbI
3a JiBa Iepuoja ucciieoBanus [2].

Tabmuna 1 - Pu3nko-xuMHYeCcKHe Mmoka3aTesu npod Bozsl 3a neproxg 2018 — 2020 rr.

[Tokazarens |Hopmatus 2018r. 2020r.
TTKp min- Cpenuee min-max Cpennee
max |3HaueHHe/MeauaHa 3HAaYCHHE/Meuana
DJIEKTPONPOBOHOCTb, - | 37-50 46,17/50 39-50 47,16/49,5
MKCM
Ppm - | 18-25 23/25 18-25 23/25
pH 6,5-8,5 | 6,5-7,3 6,73/6,5 6,5-7,1 6,7/6,55
[lepmanranatHas 15,00 7,04- 9,92/10,56 6,91-12,37 9,75/10,23
OKHCIIAIEMOCTb, MI/IM> 12,48
Hedrenponykrsl, 0,05 0,029- 0,0397/0,0405 0,0059- 0,024/0,03
Mr/mov’ 0,0485 0,0453
denonsl, Mr/om’ 0,001 0- 0,155/0,13165 0,0107- 0,098/0,07
0,3673 0,2921
Xnopuasl, Mr/mam’ 300,00 5,67- 6,853/6,025 5,54/9,99 7,09/6,66
9,93
HurpuTsl, Mr/mm> 0,08 0- 0,097/0,13165 0-0,1632 0,066/0,06
0,1758
PactBopeHnHbIit 6,00 10,49- 11,64/11,465 10,32-13,59 11,49/11,25
KHCIIOPOJI, MI/7IM° 13,71
O6uiee xene3o, mr/am>| 0,10 0-6,14 3,322/3,995 0-5,83 2,982/3,19
Asot-ammonus, mr/om>| 0,39 0- 0,37/0,4026 0-0,7136 0,35/0,36
0,7345
docdar-noHsl, Mr/am’ 0,25 0- 0,167/0,0507 0-0,5901 0,163/0,05
0,5985
Hurpar-nonsl, mr/mv® | 40,00 | 0-36,85| 18,628/19,035 15,83-36,84 25,79/25,21
BIIKs, Mr/nm® 2,00 3,92- 5,146/5,17 3,90-7,75 5,35/5,08
5,87
Pb, Mkr/n 1 0,13- 0,172/0,1795 - -
0,22
Mn, MKT/71 10 9,27- 15,55/11,895 - -
36,18
Cu, MKT/n1 1 1,1- 1,753/1,5905 - -
2,836
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Ni, MKI/n 10 0,39- 0,46-0,425 - -
0,66
Zn, MKI/1 10 0-20,83 | 13,173/13,925 - -

Opzanuueckue eéeuwecmea. [1pesoienue 11Ky, penonos nabmomaercs ot 263 1o 367 pas
B 3 Toukax ucciuegoBanusi. OeHOBI SBISIOTCA OAHUM U3 HauOoJiee pacpoCTPaHEHHBIX
3arpsi3HUTEINEH, TTOCTYNAIOIINUX B TOBEPXHOCTHBIE BOJIBI OT 00BEKTOB He(pTEerazoBoii
MPOMBIIIICHHOCTH. DEeHONIbHOE 3arpsA3HEHNE MOKET OBITh CBSI3aHO C OJIM3KUM PaCIONIOKEHUEM
KYCTOBBIX ILTOIIAJ0K HA I0KHOM yacTu o3epa. TakyKe HCTOUHHMKY 3arpsS3HEHUS HaXOJIsTCS U Ha
tepputopuu nocenka. B 2020 roxy ¢eHonbHOE 3arpsa3HeHNE HAOII0JAeTCs yKe BO BCEX TOUKAX
uccnenosanus. [Ipessimenue [1J1Ky, benonos nadmomaercs ot 50 1o 292 pas na 2020 roa.

Ta6mumna 2 - PU3UKO-XMMUYECKHE TTOKa3aTeNIM MPoO JOHHBIX OTJIOKEHUH 3a epuoa 2018 —

2020 rr.
Ilokazarens doHOoBBIE 2018r. 2020r.
3HAYEHHUS P. min-max Cpennee min-max Cpennee
Bonbmioi 3HaueHue/ 3HaueHue/
IOran, MeauaHa MeauaHa
(Mr/100rp)/
Kitapku
9JIEMEHTOB
DNEKTPOIPOBOTHOCTS, - 17-58 29/21,5 20-53 28,3/22,5
MKCM
ppm - 8-29 14,33/10,5 8-29 14,33/10,5
pH - 6,00-7,1 7,05/7 7,0-7,1 7/7
Hedrenpoaykrsl, mr/kr | g0 20 mr/kr  |{16,98-22,38| 19,03/18,438 14,645- | 17,64/17,93
20,143
CI', r/kr —/0,33 mr/xr | 0,09-1,15 0,44/355 0,09-1,14| 0,44/0,35
HutpuTtsl, r/kr 0-28,038 5,35/0 0-25,027 4,63/0
Fe, mr/kr 18,00/46,50 [14,97-39,68| 25,26/22,274 - -
MKT/T
A30T-aMMOHHS, T/KT - 34,45- 73,69/67,875 31,2- 67,24/61,4
139,79 125,241
®dochar-noHsI, /KT - 0-459,63 | 216,24/265,844 |0-445,279(209,47/257,03
Hutpar-nonsl, r/kr - - - - -
Opranuveckoe - 8,7-188,1 28,8/41,75 4,9-173,4| 50,6/36,25
BEIIIECTBO, I/KT
Pb, Mr/kr —/16 mr/kT 0,05-1,52 0,82/1,031 - -
Mn, Mr/Kkr 4,44/1000 0,35-76,78 18,12/6,67 - -
MI/KT
Cu, Mr/Kr 0,07/47 mr/xr | 0,13-0,77 0,37/0,303 - -
Ni, mr/kr 0,19/58 mr/kr | 0,03-0,13 0,07/0,059 - -
Zn, MI/kr 1,11/83 mr/kr |7,10-316,70| 68,16/80,59 - -
SO4%, T/kr - | <120/<120 <120/<120 - -

Cooepircanue memannog: conepxxkanue oomiero xenesa cocranisier oT 10 mo 61,5T11Ksp.
[ToBeIIEHHOE CONlEpKaHuUe Kelle3a BCTpeuaeTcsl Ha 3a00JI04eHHBIX BOJ0COOpax, I/ie OHO
HaXOJUTCSI B BUJI€ KOMIUIEKCOB C COJISIMU TYMHUHOBBIX KHCIJIOT, TaK Ha3bIBAEMOE, OPraHU4YECKOE
xene30. [IpeBbllieHne 3Toro mokasaress XapakTepHo U1 Haiero peruona. Coaep)kanue CBUHIA U
Hukens coorBeTcTBYyeT IIJIKsp. IIpeBbimenne IT1Kzp Meau coctaBiser ot 1 1o 2 pa3, nuHKa ot 1
1o 11 pa3 u mapranma ot 2 10 26 pa3. B ocHoBHOM, 6071bI110€ KOJTUYECTBA MapTaHIla MOCTYHAEeT B
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MPOILIECCE Pa3NIOKEHUS PACTUTEIBHBIX OPTaHU3MOB, OCOOEHHO CHHE-3€TICHBIX, THATOMOBBIX
BOJIOPOCJIEH U BBICIIUX BOAHBIX pacteHul [2]. Jannbie 3a 2020 ro moka He MOJIyYEHbI
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3AMETKH O IITUHAX
CAJIMAHOBCKOI'O HE®@TEI'A30OKOHAEHCATHOI'O
MECTOPOXKAEHUA (OCEHHHUU ACIIEKT)

Emuen A. A.
Cypeymckuil 2ocyoapcmeennblil ynusepcumem, 2. Cypeym,
alemts@mail.ru

AnHotanus. [lpencraBneHbl JgaHHble O  BeTpeyax nOtunl  Ha  CalMaHOBCKOM
He(Tera30KOHJCHCAaTHOM MECTOPOXKJIEHHHM B CEBEpO-3amajHoi yacTu I['bIIaHCKOro IMOJIyOCTpOBA.
Habmronenust npoBoauiuck 17-20 centsadps 2016 r. 3apeructpupoBan 21 Bua u3 6 oTpsAA0B, B TOM
qucIIe PeKUE IPEICTABUTEIH.

KarwueBble cjioBa: NITULIBL, I'simanckumit TIOJIyOCTPOB, CaniMaHOBCKOE
He(Tera3oKoHICHCATHOE MECTOPOXKICHUE

NOTES ABOUT BIRDS
OF SALMANOVSKOYE OIL AND GAS CONDENSATE FIELD
(AUTUMN ASPECT)

Emtsev A. A.
Surgut State University, Surgut,
e-mail: alemts@mail.ru

Abstract. The article presents bird meetings in the Salmanovsky oil and gas condensate field
in the northwestern part of the Gydan Peninsula. Observations were executed from September 17 to
Sep-tember 20, 2016. 21 species from 6 orders, including rare representatives, were registered.

Keywords: birds, Gydan Peninsula, Salmanovskoye oil and gas condensate field

B ceBepo-3amagHoi yactu ['BIgaHCKOro MoiyocTpoBa Ha TeppuTopun CanMaHOBCKOTO
(Y1pennero) uedterazokongencatnoro mecropoxaenuss (HI'KM) 17-20 centsbps 2016 .
MIPOBEJIEHBI YYE€Thl NTHUI], OCHOBHOH 11€JIbI0 KOTOPBIX SIBJISUIOCH BBISIBIIEHUE ITO3THEOCEHHET0 COCTaBa
BUJIOB, OINPEICIEHNE UX MUIPALMOHHONW aKTUBHOCTH, a TAaKXKE XapaKTEpUCTUKA MPEICTaBUTEINEH,
BHeceHHBIX B KpacHbie xkHuru Poccuiickoit ®@enepanuun [3] u Smano-HeHneukoro aBTOHOMHOTO
okpyra [4].

OO0cnenoBaH y9acToK Ha MEXIypeube HU30BheB Hsanmanbiarae n Xanmanasxa (71° 1.6' ..,
73°45.2"'B.1.; 70° 58.8' c.mm., 73° 52.3"'B.1.; 71° 1.1' c.umn., 73° 54.8' B.1.), y TpaHUIIBI QpKTHUECKOHN H
MOXOBO-JTUIIAWHUKOBOM TyHp 3anagHoit Cubupu. PactutenbHOCTH 3/1€Ch MO3auyHasi, HU3Kopocas,
C TOCHOJCTBOM MHOTOJIETHHKOB, NMPEO0JIaJaHueM MXOB, JIMIIAWHUKOB, KYCTAPHUYKOB M OTYACTU
KYCTapHHUKOB [7].

Pe3ynbpraTsl McciaenoBaHuii, BBUAY UX KPAaTKOBPEMEHHOCTH, MO3BOJISIFOT OXapaKTEpU30BaTh
JMIIb YacTh BHMJOBOTO COCTaBa NTHIl, BCTPEYAIOIMXCA Ha JMIEH3MOHHOM ydactke (JIY) B
MIO3JHEOCEHHEE BPEMs. YYET 3TOM IPYIIIbI )KUBOTHBIX IPOU3BOAWICS MTyTEM 3aKIaJKU MapUIpyTOB,
a TAK)KE YaCOBBIX YYE€TOB HAa KPYTOBBIX IUIOIIAAKaX. II0CKOIbKY B TOCIIErHE3J0BOM U MUTPALIAOHHBIN
MIEPHOBI NITUILIBI, KAK IPABUJIO, HE IPUBSI3aHBI K OIPEIEICHHBIM yJacTKaM JUINTEIbHOE BpEMs, a UX
YHUCIO B TE€YEHHE IHS (IJHEH) MOABEP)KEHO MHOTOKPATHBIM H3MEHEHMSAM, Ul KOJIMYECTBEHHOM
XapaKTePUCTUKU I1eJIeCO00pa3HO OINEpUpOBaTh IMOKa3aTelsIMU 4YMCiIa 0co0Oeil, BCTPEUYCHHBIX 3a

61


mailto:alemts@mail.ru

Besomnacusrif CeBep — uncrast ApKTHKA!
IV Bceepoccuiickast naygno-npaktndeckast koHdpepennus: Cypryt, CypI'V, 11-12 Hos6pst 2021 1.

€IMHUILY BpeMEHHU. [IOMOTHUTETPHO HAMU OTMEYAJIKCh BBICOTA IOJIETA MUTPHPYIOLUINX 0coOel u
HaIpaBJIeHUE UX MepeMelleHnd. YUeThl NTULl HAYMHAIIM C BOCXOJIOM COJHIA M 3aBEpILIAIH MOCIe
3axo/a.

OO1iee 4McIO 3aperucTPUPOBAHHBIX MpejacTaBuTenei cocraBuio 21 u3z 6 orpsagos. B
MUTPAIMOHHOE BPEMsi MHOTHE M3 HHX OCTaHaBIMBaIUCh Ha JIY s KOpMEXKH U oTabixa. Hike
MIpeJICTaBJIeH KpaTKuil MOBUAOBOM 0030p. Pycckue u naTMHCKUE Ha3BaHUS MTHUL, a TAKXKe MOPAIOK
NepeYrCIICHNs BUIOB NpuBeAEHHBI cornacHo pabore «®Payna nrun Cesepnoit EBpazum...» [2].
OtnenpHble HAOMIOIEHUS ObUTH OMMYOJIMKOBaHbI HaMu panee [1].

Tyuapsinass kyponatrka Lagopus muta. Ilapa u rpynma u3 5 ocoOeil, ckopee Bcero,
KOYYIOIUX, HAaOII0AaIuCch cOOTBeTCTBeHHO 18 m 19 centsabps (puc. 1). TyHapsiHpie KyporaTku
HACEJISIOT TJIABHBIM 00pa30M CEBEPHYIO YacTh [ bIiaHCKOTro moiayocTpoBa [9]. Bo3MOKHBI BCTpeun
nTUL B JeTHee Bpems. CiaenyeT OTMETUTh, YTO 33 IEPUOJT OPHUTOJIOTUYECKUX uccaenoBanuil 2012r.
3TH KypomaTku oOHapykeHbI He Oblu [6]. He oOHapyxeHbl OHU U B utosie 1987 r. B paiioHe 03.
[TapucenTo neHTpanbHO# YacT ['pitanckoro noxyocrposa [10].

1. Tnpﬂa KyponaTK CMeuceHT;I6psI 01 r.

Benonoodwlii rycs Anser albifrons. IlponetHeie 6e10100bI€ TYCH perucTpupoBasuch 18, 19u
20 cents6ps. Haubonee maccoBblii et nTui otMedeH 19 ceHTa0ps. B 3ToT AeHb uepe3 TeppuTopHrio
Cammanosckoro JIY nponereno nmopsiaka 1000 ocobeit, 4To cocTaBmino okoiio 86% ot o01iero yucia
3aperucTpupoBaHHbIX NTUll (mpubmusurenbHo 1170). OcHOBHOE HampaBieHHE ToJieTa Tycedl —
3amaaHoe, uepe3 O0ckyro ryoy. BeicoTa mosnera 6onbmmHceTBa cTait coctapisuia 70—100 M. Hekotopsie
TITUIBI JeNIaTi OCTAHOBKY JJISl OTJBIXA M KOPMEXKKH HerocpeacTBeHHo Ha JIY.Tak, y MEIKOBOJHOTO
Oepera o3epa HEJJAIEKO OT YCThs peku p. Hsamaiinpiarde 18 ceHTsOpsi oOHapyKEeHBI TIOMET U ephbs. B
650 M K I0T0-BOCTOKY OT BaxTOBOTO nocernka 20 ceHTs0pst Habmoanackeras u3 29 ocodeit, KoTopbie
CIeNlali OCTaHOBKY y MEJKOBOJHOTO O3epka Hemaneko oT Oepera OOckoi TyOwl (puc. 2).
I'nesnoBanue Buna Ha CanmmanoBckomM HI'KM Bnonne Bo3MoxkHO. O NeTHEM mpeObIBaHUU Tyceit
(BO3MOHO, UMEHHO 0€710J100bIX ) COOOIIATN COTPYIHUKH 0a3bl T€0I0Tropa3Beaku [6].
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R R [N

Puc. 2. benono6sie rycu (20 centsiopst 2016 r.)

Mopsauka Clangula hyemalis. Camasi MHOTOYHCIICHHAS U3 YTOK, THE3[SIIUXCS B TYHApax
SAmano-HeHneukoro aBTOHOMHOrO OKpyra, B TOM uucie U ['biaHckoro moayoctpoBa [8]. Oto
€IMHCTBEHHBIN TPEICTaBUTENh HBIPKOBBIX yTOK Aythyinae, 3aperucTpupoBaHHBI HAMH 32 BpeMs
uccnenoBanuii. Cpenn OTMEUEHHBIX NTUL], T0-BUIUMOMY, ObUIM caMKH M MoJiojible. CKopee Bcero,
MOpSHKHM THe3asaTcst Ha Ttepputopun CanmanoBckoro JIY, xors komteramu B 2012 1. daxr
THE37I0BaHUS YCTaHOBJIECH HE ObLT [6].

Kpacno3o6as rarapa Gavia stellata. 3apeructpupoBana 19 ceHTsI0ps — olMHOYHAsS NTHUIIA
JeTerna B F0)KHOM HalpaBJIeHUHU Hedalieko oT Oepera O6ckoit ry0sl. B ruesmosoii nepuoa 2012 r.
KpacHO300kIe rarapel Ha Tepputopuun JIY He oTmedanuch [6].

YepHo3obass rarapa Gavia arctica. OIuHOYHBIE OCOOM W TPyNIbl 0 S5 MTHUIL
peructpupoBanuch 18 u 19 centsa6ps. Hecomuenno, B HeO0Ib1110M uncie rue3narces Ha JIY B nepuos
Pa3sMHOXKEHHS.

Cancan  Falco peregrinus. HeMHOrO4YHCIEHHBIM WIM  PEIKHUH, TOBCEMECTHO
pacnpocTpaHeHHbIH B TyHIpoBOH 30HE B [8]. Co 2-0if KaTeropuel peJKOCTH callcaH BHECEH B
Kpacuyto kaury PO [3]. B HacTosmiee BpeMsi MTHIbI, HACEISIOMIHE Y PaabCKuil deaepaabHbIN
OKpYT, IOJyYMJIN 3-10 KaTeropuro peakoctu [5]. Taxke 3-10 KaTeropuio peIKOCTH CalcaH UMEET B
Kpacnoit kxaure SHAO [4]. Ha CanmanoBckom JIY nBa oguHOUYHBIX carcaHa HaOmogamuch 19
ceHTsA0ps. IITuIel ¢ 2-X MUHYTHBIM MHTEPBAJIOM JIETENIM B 3allaJHOM HampasieHuu yepe3z OOCKyIo
ry0y. [Ipunocemenun Beicokoro 6epera p. Heiitosixa, rae B 2012 r. KojuieraMy HalIeHO THE3IO C
NTeHIaMU [6], clesbl THE3/I0BaHUsI CAallCAaHOB OOHApPYXKUTh HE ynanoch. OHAKO ObUTHM HalJEHBI
MOTaJIKU M TIOMET TTHII, CKOPEE BCEro, MPUHAJJICKAIINE paccMaTpuBaeMoMy BUay (puc. 3). OTo
MO3BOJISET MpeaoaraTb FHe3/10BaHKe carncaHoB B BocTouHoi yactu JIY B 2016 rony.
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Puc. 3. 'ne3noBwe carcana (20 centsops 2016 T.)

Opaan-6esaoxBoct Haliaeetus albicilla. B SHAO — penxuil rHe3nsamuiicss Buj, Hacens
IOLUI TEPPUTOPUIO OKPYTa OT CaMOro 0ra /10 CEBEpHBIX OCTPOBHBIX JecoB [8]. Bun ¢ 3-eit kate
ropueil peakoctu BKiIrodeH B KpacHyro kaury P® [3], Ho B HacTosmiee Bpems nosydui S5-1o [5]. C
5-0i1 kaTeropue peaKocTr opiaH-0emoxBocT BHeceH B Kpacuyro kaury SIHAO [4]. Hamu opiaH-
6enoxBocT 3apeructpupoBa 19 centsOps. IlTuma nerena B BOCTOYHOM HampaBiIeHUU B paiioHe
BaxTOBOI'O MOCEJIKA.

3umnsk Buteo lagopus. Habmogamucs 18 1 19 centa6ps. Bee nTHIBI MUTPHUPOBAIIN B F0)KHOM
HaIpaBJIeHHUH. 3a BpeMsl HaOJII0IeHN 00IIIee YU CITO 3apETUCTPUPOBAHHBIX 0CO0EH COCTaBUII0SS.

Tyaec Pluvialis squatarola. Murpupytonue Tynecsl otMedeHbl 18 u 19 ceHTsa0Ops. DTo
ObUTM OJJUHOYHBIE NTHIIBI WM TPYIIBI U3 2—3 ocobeilt (puc. 4).
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Puc. 4. Tynec (18 cents16ps 2016 1.)

I'apmnen Lymnocryptes minimus. 110 COBpeMEHHBIM MPEICTABICHUSM CEBEpHAs FPaHUIIA
THE3/I0BOTO apeajia rapliHera pacrojaraetcsi Heckonbko toxkHee Canmmanosckoro HI'KM [8]. Ha
MepEeyBIAKHEHHOM Oepery o3epa C HEBBICOKOW TyCToW TpaBod 18 ceHTsOps Oblia BCIyTHYTa
OJIMHOYHAs NTULA.

[ — __——

Puc. 5. Kynuk-Bopob6eii (18 centsiops 2016 1.)

Kyauxk-Bopoo6eii Calidris minuta. Ha 6epery O6ckoii ryost 18 ceHTsI0ps
3apeTUCTPUPOBAHA OAMHOYHAsS NTUIIA (pHC. 5).
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Xauneii Larus heuglini. PeructpupoBaiuch OJMHOYHBIE ITHIIBI M TPYIIIHI 10 9 ocobeit. Xanen
JiepKanuch y mooepexns OOCKoi TyObl, 4aCTO HEAANEKO OT BAXTOBOTO ITOCEIIKA.

Bypromuctp Larus hyperboreus. Bun pacupocTpaHeH NPeUMMYILECTBEHHO Y MOPCKHUX IO
Oepexuil B apKTUYECKUX TyHJpax, I71e MecTaMu oObrdeH [8]. Hamu perynsipHO perucTpupoBaiIuch
OJIMHOYHBIE MITULIBI ¥ Taphl (puc. 6).

Puc. 6. bBypromuctp, mononas ntuna (18 centsops 2016 r.)

Poratslii :kaBoOpoHOK Eremophila alpestris. Ctan 1o 200-250 ocobeii otmedanuch 1820
CEHTA0pA.

KpacHo300b1ii koHék Anthus cervinus. [IponeTHbpie KpaCHO300bI€ KOHBKU OBIITH BCTPEYCHBI
U OIlpeesieHbl OJUH pa3 18 ceHTa0ps.

Beaas Tpsicory3ka Motacilla alba. OnunouHas nTuma BcrpeueHa 18 ceHTsOpst y BaXTOBOTO
nocesnka.

Paounuuk Turdus pilaris. OnuHo4Has nruiia Hadmroaanack 18 ceHTsops.

BenodopoBux Turdus iliacus. B IHAO oObUHBIN BUA, THE3AMIMICA B JIECHOW 30HE,
JIECOTYHJIPE M CEBEPHEE /10 TTOA30HBI TUMTUYHBIX TYyH P [8]. CeBepHas rpaHuIla THE3IOBOTO apeana,
[0 COBPEMEHHBIM IPE/ICTaBIECHUSAM, pacroyiaraercss Heckoibko toxkHee JIY. ITapa 6e1006poBHuKoB
OTMeueHa 3/1ech 19 ceHTs0ps.

Yeuérka Acanthis flammea. Kax u y B.K. Ps6urnieBa [9], MbI HE pa3iensiy 4e4€TOK Ha JIBa
BHJIa — 4Ye4€TKy Acanthis flammea n neneabHYI0 4e4€TKY Acanthis hornemanni. Becex nTuig
otHOCcUIH K A. flammea. OnuHOYHBIE NTUIBI U TPYNIBLI A0 5 ocobell peructpupoBanuck 18-20
CEHTSIOPSI.

Jlannanackuii nonopoxuuk Calcarius lapponicus. Ctas nopsnka 30 ntui BctpedeHa 18
CEHTSOPSI.

Mynouka Plectrophenax nivalis. OnuHo4Has NTUIA 3aperUCTpUpoBana y 6epera OOcKoii
ryObI 18 ceHTsops.

Taxum 006pa3zom, 3a HECKOJIBKO JIHEH y4eTOB OBbUIM BBISIBJICHBI 2 BUA, 3aHeCEHHbIX B Kpac-
Hbie KHUTH P® [3] u SIHAO [4]. bonee moiHbIi BUIOBOM cocTaB U cTaTyc nTUll CaaMaHOBCKOTO
He(Tera30KOHICHCATHOTO MECTOPOXKICHHUS IOMOT'YT YCTaHOBHTH JalbHEUIIINE UCCIIEJOBAHUSI.
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HOCHUTEJBbCTBO BAKTEPUM POJA STAPHYLOCOCCUS
CPEJHEN BO3PACTHOM I'PYIIIIbI HACEJIEHUS
M UX CBOMCTBA

Mazomaooea 3.K., Amnonvckan T./].
Cypeymckuil 2ocyoapcmeennbiil yhusepcumem, 2. Cypeym,
e-mail: magomadova_zk@edu.surgu.ru

AHHoTanus. B pabote paccmarpuBaeTcs HOCUTENLCTBO OakTepuii pona Staphylococcus u ux
pa3sHooOpa3ue y cpeaHell Bo3pacTHOW rpymmsl HaceneHus. Anpoouposano 20 crynentoB Cypl'V.
Pesynbrarel mokasanu HocutenbcTBO |y 85% wucnobiTyembix. BoiiBaeHo 10 u30msTOB,
OpUHAJIeKAIMX K 5 BHJIAM CTaUIOKOKKOB. bBbiio m3yueHo BiusHue YD-u3iiyueHHus Ha
BBDKMBACMOCTD ITOJTYUCHHBIX ITAMMOB.

KiaroueBnle cjioBa: CTa(i)I/IJ'IOKOKK, 6aKT€pI/IOHOCI/ITeHBCTBO, y(D—I/I?»J'Iy‘IeHI/IC.

CARRIAGE OF STAPHYLOCOCCUS BACTERIA
IN THE MIDDLE AGE GROUP
AND ITS CHARACTERISTICS

Magomadova Z.K., Yampolskaya T.D.
Surgut State University, Surgut,
e-mail: magomadova_zk@edu.surgu.ru

Abstract. The paper examines the carriage of Staphylococcus bacteria and its diversity in the
middle age group. 20 students of SURSU were tested. Results showed carriage in 85% of the subjects.
Revealed 10 cultures belonging to 5 staphylococcus species. The effect of UV radiation on the
survival of the obtained strains was studied.

Keywords: staphylococci, bacterial carriage, UV-radiation.

['pamrio3uTHBHBIE CTA(QUIOKOKKH YacTO BCTPEYaeMbl B OKpPYXKAIOUIEH cpene, SBISIOTCS
YacThIO €CTECTBEHHONM MHKpPOOHOM (DJIOpBI KOXKM M CIM3UCTBIX YeJIOBEKAa M KUBOTHBIX. MHOrHe
ompeNieNieHbl  Kak campo(uThl. YCTOHYMBBEI K BIMSIHAIO BHEHNIHHX (akTOpOB. SIBISIOTCS
OIMOPTYHUCTUYECKHMHU, CIIOCOOHBI NMPUBOIUTH K OCTPHIM 3a00JI€BaHUSIM MUOTCHHOM 3THOJIOIHUH,
TSDKEIIO TIOIAFOIIIUMCS JICUSHHIO.

3om0THCTBHIA CTaUIOKOKK (Staphylococcus aureus) Hambonee marorenssiii [2, 3]. Ilo
HEKOTOPBIM JaHHBIM, OaKTEPHMOHOCHTENHCTBO 30JOTHUCTOr0 cTaUIOKOKKa BbIABIEHO y 40%
3I0pOBBIX B3pocCibIX [1]. OOUTaET B OCHOBHOM B HOCOTJIOTOYHOM ToJiocTH [3].

HccnenoBanue 3KOJIOTHU CTa(UIOKOKKOB Y MPAKTHUYECKH 3/IOPOBBIX B3POCIHBIX JIFOJEH (T.
Bonrorpan) mokazano pe3uieHTHOE HOCUTENBCTBO y 51% oOcnenyembix. Y METUIIMHCKUX
paOOTHUKOB U MAIMEHTOB XUPYPTrUUECKOTo M TePareBTHUECKOTO OTAEICHUN TaHHBIM MOKa3aTenb
coctaBm1 79% [4].

B nemsx o6e33apaxxuBanus 3 PEeKTUBHO NPUMEHSIOTCS YIbTPa()UOIETOBBIEC Ty4H KOPOTKUX
BOJIH. AHTHUMHKPOOHBIE CBOWCTBa OCHOBaHbl Ha TMOBPEXKIEHHUSAX B HYKJICHMHOBBIX KHCJIOTaxX U
MeMOpaHax KIeTKH. Llenblo CTaHOBSTCS a30THCThIE OCHOBAHUS, KOTOPBIE AKTHBHO MOTJIOIMIAIOT
W3JIyYCHHE, YTO MPUBOJIUT K MYTAIlUSIM M MOCIEAYIOMmEeH rudenu [6].
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Llenb paboThI: BEIIBUTH HOCUTEIBCTBO U pazHooOpa3ue 6aktepuii poaa Staphylococcus y nman
cCpeAaHel BO3pACTHOW TPYIIIbl HACEJEHUS U HM3Y4YUTh BiusiHUE Y D-lydell Ha BBDKHBAEMOCTh Ha
MOJTy4eHHbIE KyIbTypbl. OOBEKT HMCCIEIOBAHUS — CIM3UCTHIC BBIIEICHUS HA3aIBHOW IOJIOCTH
UCIBITYEMBbIX.

Marepuansl ¥ METOABI: CTEPWIBHBIM BaTHBIM 30H/-TAMIIOHOM OCYIIECTBIISUICS 3a0op
HCCIIElyeMOro MaTepHala ¢ MOCJIEAYIOIIUM pacceBOM Ha Yamku [leTpu ¢ cenekTUBHOM MIIOTHOM
nutatenbHoi cpenoit JKCA (skentodHo-conieBoit arap). IlomydeHHBIE KOJNOHUU CTA(QUIOKOKKOB
MPOLUIM MHUKPOOHOJIOTUYECKYIO JTMAarHOCTUKY M BHIOBYIO wuieHTH¢ukanuiow [5]. Cycnensuun
YHUCTBIX KyJIbTYp 00iydanu noj kBapueBoit Y@ nammnoii. [locie o6myuenus B Teuenue 30, 60 u 90
MUH npoBoAwn roceB Ha yamku [lerpu ¢ JKCA BMecTe ¢ mOCeBOM KOHTPOJIBbHON He0OpaboTaHHOM
KyJnbTYpbl. Jlanee mpoBoauiIy NOICYET KOJIOHUN U aHATIU3 JaHHbIX.

Pesynbpratel. MccenoBanue npoBoamiiock Ha 60ase aboparopuu Mmukpoouonoruu Cypl'y, B
X07Ie KOTOpOro anpooupoBano 20 4eI0BeK Ha HOCUTENBCTBO CTaUIOKOKKa (Tab.1).

Cra¢uiokokk BbIsiBIeH y 85% yyacTHUKOB HccienoBanus (17 uenosek), a y 58% Hocuteneit
oOHapyXeH S. aureus, 9TO TOBOPUT O PACIIPOCTPAHEHHOCTH OAKTEPHIA U TIOBBIIICHHON BEPOITHOCTH
BO3HUKHOBEHHUSAX CEPhE3HBIX MH(MEKIIMIA MPH OCIa0ICHHH HIMMYHHOH 3aIlIUThl MaKpOOpraHU3Ma.

Tabmuma 1 — HocutenbeTBo GakTepuii poaa Staphylococcus y cpenneit
BO3PACTHOM TPYIIBI HACEIECHHSI
Ne ucnpITyemoro Bun
1 S. saprophyticus1
S. saprophyticus1
S. epidermidis
2 S. aureus?2
S. epidermidis
S. saprophyticus1
S. aureus4
S. saprophyticus1

S. aureus?2
3 S. aureus3
S. epidermidis
4 S. saprophyticus1
5 S. saprophyticus?2
S. aureus4
S. aureus4
6 S. epidermidis
S. hominis
7 S. saprophyticus?2

S. haemolyticus1
S. saprophyticus?2

8 S. aureus?2
S. haemolyticus?2
S. aureus3
S. saprophyticus1
9 S. saprophyticus1
S. aureus1
10 S. aureus1
S. hominis
S. saprophyticus?2
11 S. epidermidis
12 S. saprophyticus1
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S. epidermidis
13 S. hominis
14 S. saprophyticus?2
S. saprophyticus?2
S. aureus4
15 S. aureus?2
S. aureus?2
S. epidermidis
16 S. saprophyticus?2
S. epidermidis
17 S. saprophyticus1
S. saprophyticus1
S. epidermidis
18 He o6HapyxeHo
19 He oGHapyxeHo
20 He oGHapyxeHo
BerpeuaemocTh BUIOB CTAUIIOKOKKOB Y TPYIIIBI UCITBITYEMBIX
80%
70%
70%
58%
60% 52%
50% : = S.hominis
40% - S, epidermidis
30% - I1S. saprophytics
20% 17% ~ mS.haemolyticus
e 11% T S. aureus
10% ————— t -
0% !
S.hominis S. S. S. S. aureus
epidermidis saprophytics haemolyticus

Puc. 1. BerpewaeMocTh BUAOB CTa)MIIOKOKKOB Y TPYIIIBI HCITBITYEMBIX

Cawmpblii BRICOKWH TIOKa3aTelb y BUja canpo@uTHbd cTaduinokokk S. saprophyticus (70 %).
OnuaepMaIbHBIA U 30J0TUCTHIN cTaduiokokk ooHapyxkeH y 50-60% nHocurteneii. HesnauntenbHbie
nmokazaTenu 'y BUIOB S. hominis m S. haemolyticus (puc.l). JlaHHbIE BUIBI SIBJISIOTCS YaCThIO
MHUKPOOOIIEHO3a KOXKH YeTIOBEKa.
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HpOHCHTHOG COOTHOIIICHHE BBIJICJICHHBIX IITAMMOB II0 BHIOBOM

IMPUHAJJIC)KHOCTHU
N
N
. —\P\ ® S.hominis
- 40% [ [1S. epidermidis

1S. saprophytics

0 S. haemolyticus

HS. aureus

Puc. 2. IIponieHTHOE COOTHOLIEHHE BBIACICHHBIX IITAMMOB 10 BUIOBOU MPUHAJICKHOCTH

[Momyaeno wu wunentudummpoBano 10 mrammoB Oaktepuii poma Staphylococcus,
MpUHAUISKAIINX BUAaM: S. hominis — 1 mtamm, S. haemolyticus — 2 mramma, S. aureus — 4 mramma,
S. saprophyticus — 2 mitamma, S. epidermidis — 1 mtamm (puc.2).

C uenbio BBIABICHUS HEKOTOPHIX CBOMCTB, MOJYYEHHBIE IITAMMbl CTa(QHUIOKOKKOB, paHee
BBIJICTICHHBIC Y MCIBITYEMOU TPYIIIbI, OBUTH IMOABEPTHYTHI OOJIYICHHIO YIbTPa()HUOIETOM B TCUCHUE
30, 60 u 90 munyT. MccnenoBanus MoKa3aid CHIKCHHUE YUCICHHOCTH KOJIOHNEO0Pa3yIOIINX €AHMHHUI]
[ITAMMOB TIOCTIE KAXI0H YKCIO3UITHH.

Hunamuka koiamyectea KOE (x10°) mocie oopaborku Y@ B Teuenue 30, 60 u 90
MHUHYT

80%
70% 68%
60% 2%
50% 47% Ml 44% 45%
20% 37% 40% 36% 349,
30; 30% 269 32%

6 I

0, I Aon ,g 140,

ig;’ — % = — 10% 6% 12%

() —] I | — —

0% — = = |IE 2% |lli=
N > ™ RS WO N N
& e}’& & o (&Q\ & & f&’é\, & : O’g’
Q S < N I\ 3 ) QO O
> > > > ® 2 N N AR AR
o o o oS- (5% Q,Q\ Q‘O Q&O Q,é\ QSQ
2>
°% I \\’b s(\’b
S o S i)
[0 3kcnosmuma 30 MUHYT £ 3Kkcno3sumuma 60 MUHYT 3kcno3uumna 90 MUHYT

Puc. 3. BepkuBaeMOCTh IITAMMOB CTaQUIIOKOKKA MOCie Bo3AeHCTBUS Y D-U3mydeHuEM

Oxcrno3unust 30 MUH 3HAYUTETHLHO YMeHbIna yrciieHHoCcTh KOE MHOTHX mTamMMoB, Tiociie
o0xydyenust B TedeHre 60 MUH ATOT moka3zaTenb Huke 15% (puc. 3).

[lItamm S. aureus3 mokaszay caMmyro CHIIbHYIO YCTOWYHUBOCTh, 00TydeHue B TedeHue 90 MUHyT
HE ToKa3ano abcomoTHOro OwmonuaHoro s¢dekra (BbokuBaeMOcTh 20%), 4TO O0OBACHSAETCS
HAIMYHEM MHUKPOKAIICYJIbl U KAPOTUHOUIHBIX IMATMEHTOB, KOTOPBIC 3alIUIIAIOT OT T'YOHTEIHHOTO
BO3JICHCTBUS ynbTpaduoiera.
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BBICOKYIO CEHCUTUBHOCTh UMEIOT IITAMMEI S. aureus2 u S. epidermidis, BbIIEpKKa B TCUCHUE
60 MUHYT mpHBelia K MOJIHOM HEKU3HECIIOCOOHOCTU KIIETOK, YTO MOKHO OOBSICHUTH OTCYTCTBHUEM
3¢ (HEKTHBHBIX CHCTEM 3alIUTHl OAKTEPHUH.

VYnbrpaduoneroBoe M3MyYEHHE OKa3blBAC€T CHJIbHBIE OaKTEpHUIIMIHBIE CBONCTBA, MOXET
3¢ (HEeKTHBHO TPUMEHSTHCS B IENSIX 00€33apaKuBaHusl.

Takum o0pa3oMm, TMpOBEIEHHBIE HCCIEIOBAaHUS MOKa3alM JOCTaTOYHO IIHPOKOE
paclpocTpaHeHUE HOCHTEIhCTBA CTahUIOKOKKOB (85%). Hambonee wdacTto BCTpedaeMbIid
canpodutHbiii ctadunokokk (70%) yka3piBaeT Ha BO3MOXKHYIO HEJJOCTATOUHOCTb JIMYHOW TUTHEHBI
Y KOHTAKTHl C )KUBOTHBIMHU. 30JIOTHCTBHIN CTAPMIOKOKK OOHapyxkeH y 58% HUCHBITYeMbIX, 4TO HE
CWJIBHO OTJIMYAETCS OT JIMTEPATypHbIX NaHHBIX [1, 4]. UnenTudukanus nokasana, 4To MOJIyYCHHbBIE
10 mTamMMOB OTHOCATCS K 5 BUIaM, K BUIY 30JOTHUCTHIA - 4 mrTamma. Pe3ynbTaThl BIUSHUS
YIbTPaQHOIETOBOTO U3TYyUEHHUS COTIACYIOTCS C IuTepaTypoit [6]. Dxcrozunms o Y ®-mydamu 60-
90 MUH 3HAYUTENHLHO CHIDKACT TMATOTCHHOCTh M OKa3biBaeT T'YOUTENbHBIN 3(QQexkT Ha Bce
BbIJICTICHHBIE IITAMMBI
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PU3NOJOI'NMIECKOE COCTOAHUME

KYJbTYPbBI BOAOPOCJIU CHLORELLA VULGARIS

ITPU BUOTECTUPOBAHUHU BOJbl PEKN AT'AH
(BAPBETAHCKOE HE®TETA30BOE MECTOPOXJIEHUE)

IIposopoBa O.B., Bepmunnuna A.H.
Cypeymcxuti eocyoapcmeenubili yuusepcumem, 2. Cypeym,
e-mail: provorova_ov@surgu.ru

AnHoTanmusi. Ha  OCHOBaHMM  KAa4YeCTBEHHOIO M  KOJIMYECTBCHHOTO  aHallM3a
dorocuHTeTHUECKUX TIMTMeHTOB Bojopociu Chlorella vulgaris moka3ano BiusiHuE HEPTETa30BOTO
MECTOPOXKJICHHSI Ha COCTOSHHE BOJIbI PEKH ATaH MPOTEKAIIICH HAa TEPPUTOPHHU JIMIEH3UOHHOTO
yuacTka. DU3HOIIOTHYECKOE COCTOSHHE BOAOPOCIEH TIpU MPOBEACHUH OHWOTECTHPOBAHUS
OLICHUBACTCS KaK HApyIIECHHOE.

KiaroueBnle cjioBa: 6I/IOTCCTHpOBaHI/Ie, Q)OTOCHHTGTI/I‘IGCKI/IG IIMI'MCHTHI.

PHYSIOLOGICAL STATE

OF THE ALGA CHLORELLA VULGARIS' CULTURE
IN BIOTESTING OF WATER OF THE AGAN RIVER
(VARIOGAN OIL AND GAS FIELD)

Provorova O.V., Vershinina A.N.
Surgut State University, Surgut,
email: provorova_ov@surgu.ru

Abstract. Based on qualitative and quantitative analysis of the alga Chlorella vulgaris'
photosynthetic pigments the oil and gas deposit's impact on the state of the Agan River's water
flowing in the territory of the license area is shown. The physiological state of the algae during the
biotesting is estimated as impared.

Keywords: biotesting, photosynthetic pigments.

B Hacrosiiee Bpemsi BOAHBIE IKOCHCTEMbI TOJBEPraloTCs 3arps3HEHUI0 B pe3yibTare
IIPUPOHBIX U TEXHOT€HHBIX IIpoLeccoB. KOHTPOIIb 3a COCTOSIHNEM OKpY’KalOIlel Cpeibl OCHOBAH Ha
KOJMYECTBEHHOM CpaBHEHUM KOMIIOHEHTHOTO COCTaBa Npo0 ¢ TMpelneiabHO JOMYyCTHUMBIMU
koHnenrpauusamu  (IIJIK) 3arpssusrommx BemecTB. Takoi mNoaXox He Bceerjga  SBIsSIETCS
3¢ (eKTUBHBIM, OCOOCHHO TMpU OIEHKE KauecTBa IMOBEPXHOCTHBIX BOJI Ha TEPPUTOPUSIX
HedTerazono0buu. McxonHble BelecTBa B IPUPOIHON Cpesie YacTo 00pa3ytoT HOBbIE COETUHEHMUS,
KOTOpBIE MOTYT OBITH O0Jiee TOKCHUHbIE. B HacTos1Iee BpeMsi KpoMe XUMUYECKOTO aHaIn3a BOJIHBIX
HKOCHUCTEM HIMPOKO MPUMEHSIOTCS METOABI OnorecTrpoBanus [1].

B orenke kadecTBa MOBEPXHOCTHBIX BOJI C MCIIOJIb30BAHUEM MUKPOBOJIOPOCIEH OCHOBHBIM
II0KA3aTeJIeM SIBJISIETCS YMCIEHHOCTh KJIETOK, ONpeAesaeMas Kak NpsIMbIM METOJOM — IIOJICUETOM B
CHelHabHBIX KaMepaXx, Tak 1 KOCBEHHbIMU METO/IaMHU C UCIIOJIb30BAHUEM CIIeLUaIbHBIX TPUOOPOB
U JalbHEWIIEM IepecueToOM Ha KOJIMYECTBO KieToK. OpHako, NpU HE MEHSIOLIeHcs WIN
YBEJIMYMBAOLIEHCA BEJIMYMHE HTOTO MapaMmerpa (U3MOJIOIMYECKHE MPOLECChl B KIETKax
MHUKPOBOJIOPOCIH MOT'YT ObITh YTHETeHBI. [loaTOMY n3ydeHnue GoTOCUHTE3UPYIOIUX TUTMEHTOB, KaK
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mokasareisi (U3MOJIOTHYECKOTO COCTOSIHUS BOJOPOCIEH, TpH TMPOBEACHHH OWOTECTUPOBAHHUS
MIPEJICTaBISIeTCS BECbMa aKTyaJIbHbBIM.

Ot6op mpoO Boabl M3 peku AraH ocyiiecTBisuics B ceHTs0pe 2020 roma. IIpoOsl BOJbI
OTOMPANUCH B TPEX TOYKAX: JIBE 3a MpeesiaMu JIMIEH3MOHHOIO yYacTKa, BBIIIE [0 TEYCHUIO — Ipobda
Nel u HKe 1O TeueHuIo — nmpoda Ne 3 ¥ 0JIHAa Ha TEPPUTOPUH JIMIICH3UOHHOTO ydacTka — poba Ne
2. B xadecTBe KOHTPOJBHOM TOYKM HpPUHHUMANAach TEPPUTOPUS 3a MpelesiaMu JIHIIEH3HMOHHOTO
y4acTKa, BBIIIE 110 TeYeHUIO — rpoba Nel.

Jlis OoueHKH OCTpOro BIMSHHS OTOOpaHHBIX MPoO Ha (POTOCHMHTETUYECKHE MHUTMEHTHI
TepModuabHOrO mramma Bojopociau Chlorella vulgaris B CTEKISHHBIC IUIOCKOJOHHBIC KOJIOBI
o6beMoM 250 cm® mpunmmBanu o 100 cM® uccneayemoii BOJbI M BHOCHIN KyJIbTYPY BOJOPOCTH.
HayanpHas unMCIEHHOCTh KJIETOK B Kako0i Konbe cocraBuna 25*10° xiaerok B cm>. [ToBTOpHOCTS
TpexkparHasi. [locie BHeceHHS CYCHEH3WH BOJOPOCIU KOJOBI 3aKphIBald M IOMEIIATH B
kiuMmaroctaT Ha 24 yaca. [lo OKOHUaHMIO CpOKa SKCHO3ULMU ONPEAEsId KOHLEHTPAIUIO
(OTOCHHTETHUECKUX MUTMEHTOB XJIOPO(PHUIIIOB @ U KAPOTHHOUOB.

CriekTpoOTOMETPUPOBAHHE TIPOBOJAMIOCH C HCIIOJNBb30oBaHWeM Tmpubopa CD — 56.
Ontuyeckue IJIOTHOCTH H3MEPSJIMCh Ha MATH JiuHax BoiaH — 480, 664, 647, 630 u 750.
doTOMETPUPOBAHUE TMPOBOJIUIIOCH ABAXKABI 10 TMOJKUCICHHUS allETOHOBOTO SKCTPAKTa COJITHOM
KHUCJIOTOM U Mocye. DKCTPAKT MOJKUCIISIIN TOJBKO Ha JBYX JUIMHAX BOJH — 664 u 750 [5].

Pacuer xoH1IeHTpanuii XJ1I0poGHILIIOB @ ¥ KAPOTUHOUIOB MTPoBOo AU B cooTBeTCTBHH ¢ [[OCT
17.1.4.02-90.

Jns oneHKM (PU3MOIOTHYECKOT0 COCTOSHHUS KJIETOK MukpoBopopociu Chlorella vulgaris
paccuuThIBaIM THUTMEHTHBIM WHACKC (WHAeKC Mapramieda) MmO ONTHYECKUM IUIOTHOCTSAM
arretoHoBoro 3kctpakta (E430/664) u nmokazarens (C car/C X1 a), KOTOPBIN SBISETCS OTHOIICHUEM
KOHIIEHTPALlMU KapOTUHOUIOB K KOHIIEHTpAINK xjopoduiuia a [4].

[lomydyenusie  naHHbple oOpabaThiBaIi  METOJAAaMU  BapUAIlMOHHOM  CTAaTUCTHKU  C
ucnosbs3oBanneM nporpammel STATISTICA 6.

B Tabmuue 1 mpencraBiieHbl cpelHUE JaHHbIE MO KOHUEHTPAalUU (POTOCHHTETUYECKHX
MMUTMEHTOB B KyNbType Bonopociu Chlorella vulgaris, BbipailieHHON B Tpo0ax BOJIbI, OTOOpaHHOM
Ha peke AraH B Ipejeliax JUIEH3MOHHOTO yJacTKa U 3a ero mnpenenamu. He mo Bcem mokazaTensim
MOJIyYeHbl CTAaTUCTUYECKU JAOCTOBEpHble paznuuusi. [lo mokazaTento MNUTMEHTHOTO WHJIEKCA
Mapraneda cTaTuCTUYECKH 3HAUMMBIX Pa3In4Mi Mpu cpaBHEHUU NMPoObI Ne 2 ¢ KOHTPOJIbHON He
MOJIYYEHO.

Xmopodusin a SBISETCS OCHOBHBIM IMHMTMEHTOM IPOTOKOKKOBBIX BOJOPOCIEH W OYEHb
YyBCTBUTEIHHBIM (DU3MOJOTHUYECKUM IOKa3aTeleM COCTOSHUS (uToruiankToHa. MuHpopmamms o
KOHIIEHTpAaIlUU XJIOpOo(UIUIa @ TTO3BOJISIET OIEHUTh COCTOSTHUE BOJIOPOCIIEH, CYyIUTh O TOKCUYHOCTH
BOJHOTO OOBekTa [2,3,4].

KoHI1ieHTpanus 0CHOBHOTO MUTMEHTa — XJIOpOUIIa @ B UCCIEAYEMbIX Mpodax Koedanach B
npenenax 15,9 — 23,68 mkr/nm’. HauGonblnas KOHIEHTpalus Oblla OTMedeHa B 1pobe Ne 3.
VYBenuueHue KOHIEHTPAIUH XJI0poduiia a OTpaxaeT pOCT BOJAOPOCIHN TP ICUCTBUHU HCCIIETyeMOM
BOJIBl M KOCBEHHO YKa3bIBACT HA HAIMYNE OPTaHUYECKUX BEIIECTB B BOJHOM OOBEKTE.

KonHnentpauusi kKapoTHHOWZIOB U3MeHsach ot 5,27 npo 17,5 MKT/IM®> ¥ B II€JIOM
COOTBETCTBOBAJIA JMHAMUKE KOHIIEHTPAIMH XJIOpODUIIA a.

OTHONICHNE KOHIICHTPAIIUA KapOTHHOHMIOB K KOHIeHTparuu xjaopoduimia a (C car/C X1 a)
CUHUTAETCS UHIUKATOPOM (PU3UOTOTHYECKOTO OIArononydns MUKpoBogopocieit. Huskue 3HaueHus
JTAHHOTO TIOKA3aTelisl CBUJIETEIBCTBYIOT O HATMYUU B Cpeie POTOCHHTETUYECKH aKTUBHBIX KJIETOK, a
BBICOKOE OTpa)kaeT CHIKEHHE (DOTOCHHTETHYECKON aKTUBHOCTH KIIETOK [4].

B psane pabor [2,3] noka3zaHo, 4YTO KAapOTUHOHWJBI SBISAIOTCA Oosiee CTaOMIbHBIM
KOMITOHEHTOM (POTOCHCTEMBI, YeM XJTOPO(PHILT a, U PU CTAPSHUH TOMYIISIUH WX TIPU BO3ACHCTBUN
HeOnaronpusaTHbIX GakTopoB cpeabl cooTHouenue C car/C xi a Bo3pacraeT. CpeHue 3HaU€HUs 110
JAHHOMY TIOKA3aTeNi0 KOJEOMIOTCS B IMIUPOKUX MpejaenaxX, BBICOKUMHU cuMTaloTcs okoio 1,0, Tak
BBICOKHE CpEeIHHUE 3HAYCHUS XapaKTEPHBI JIJIs1 METIKOBOJAHBIX BOJOXPAHUJIMIIL U 03€ep.
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OTHO1IeHHE KapaTHHOUAOB K xyopoduiuty a B npodax Ne 1 u Ne 2 Obu10 MUHUMAIIBHBIM,
coctraBmio 0,33 u 0,51 coorBeTcTBeHHO. BO TpeTheit mpobe, 1o TaHHOMY MOKa3aTeto, HabItoaeTcs
HE 3Ha4YuTeNpHOE yBenuueHnue — 1o 0,74.

Tabmuua 1 - CpeaHue 3HaueHHSI KOHIEHTPAUU (POTOCHHTETUYECKUX ITUTMEHTOB
B KyJbType Bogopociueit Chlorella vulgaris

ITokaszarenu 24 gaca KyJIbTUBUPOBaHUS

Nel Ne2 Ne3
Konnenrpamms xnopodmmna a C xi a 15,9+0.2 18,3+0.42 23,68+0.47
(Mkr*mm3)
Konuentpanus kapatunonnos C car 5.27+0.181 9.3+0.359 17.5+0.382
(MKr*mM3)
[IurMeHTHBIN HHIIEKC B 3KCTPAKTE 0.9+0.1 1.3+0.346 1.5+0.173
(nmurMeHTHBIN HHACKC Mapraneda,
E430/664)
Otnomenune C car/C xi1 a 0.33+£0.075 0.51+0.056 0.74+0.078

IIpumeuanue: cpeonue 3HaueHUss NPEOCMABIEHbl C YKA3AHUEM NOTYUUPUNLL 008EPUMENbHO20 UHMEPBAA.
Cmamucmuuecku 3Havumble 3HAYEHUSL BbIOCNEHBL HCUPHBIM.

[TurMeHTHBI WHAEGKC B OKcTpakre (MUIMEHTHBIM wuHACKC Mapramreda, E430/664)
pacCUMTHIBAIM MUCXO U3 3HAYEHUN ONTUYECKUX TUIOTHOCTEH alleTOHOBOTO PKCTPAKTa MUTMEHTOB.
OTHOIIEHHE ONTHUYECKUX IUIOTHOCTEH SKCTPAKTOB CIY)KHUT IIOKa3zaTelieM (HU3HOIIOTHIECKOTO
COCTOSIHUS KYJIBTYpPbl MUKPOBOJIOPOCIIH.

W3 naHHBIX, TpEeACTaBICHHBIX B TaOnuie | BHIHO, YTO BEIMUMHA MHAEKca Mapraneda B
nepBoii mpoOe camasi Hu3Kas u coctapisieT 0,9, BO BTOpoii 1 TpeTheil mpobax oTMeyaeTcst yBeTu4eHHe
JAHHOTO ToKazaresns Bbime enuHuibl (1,3 u 1,5 COOTBETCTBEHHO), YTO CBHUACTEILCTBYET 00
YXYALIIEHUH PU3NOIOTUYECKOTO COCTOSHUS BOJAOPOCIEH MO JEHCTBUEM TeCTUPYEMBIX MPOO BOIBI.

Takum 006pa3om, IO KOHIIEHTpAIIUU XJIOpO(HIIIa a BeISIBICHO, 4TO mpoda Ne3, oToOpaHHas 3a
npene’saMy JIUIICH3MOHHOTO Y4YacTKa, HIKE MO TEUEHHUIO PEKH OKa3bIBAeT OCTPOE TOKCHYECKOE
JeicTBHe, CTUMYIUPYS pocT KieTok Bogopociu Chlorella vulgaris.

DU3MO0IOrHYECKOe COCTOSHUE BOJOPOCIM OLIEHMBAETCs Kak M3MEHEHHOE, MOCKOJIbKY 00a
nokazatess (C car/C xn a u unaekc Mapraneda) onpenensitor mpody Ne 3 kak crmocoOHYIO BBI3BATH
(GyHKIIMOHATBHBIC HAPYIICHUS B (PU3HMOIOTHYECKOM COCTOSTHUM MHUKPOBOJAOPOCITH.
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3KOJOIO-PAYHUCTUYECKUI MOHUTOPHHT
MEJIKUX MUIEKOIIUTAIOIIUX CYPT'YTCKOI'O 3AKA3ZHUKA

Crapuxos B.I1., bepuukos K.A., Capanyiabuesa E.C., Hakoneunsiii H.B.,
KpaBuenko B.H., Mopo3kuna A.B., Ileryxos B.A., Baranosa E.A.
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AHHoTanus. 3a yerblpéxyieTHui nepuoa yu€ron (2018—2021 rr.) MeNKUX MIEKOMUTAIOIIUX
B CypryrckoM 3aka3HUKE YCTaHOBJIEHO oOutanue 18 BuaoB. I'pynny JOMHUHAHTOB COCTaBISIOT:
OOBIKHOBEHHAs, Mayiasi Oypo3yOku W KpacHas mojéBKa. OTHOCHTEIBHO BBICOKHE IOKA3aTeId
CYMMapHOro OOWMJIMS MEJIKHUX MJIEKONUTAIOIMIUX XapaKTepHbl s  BBIPYOOK, 0OJECEHHBIX
MECTOOOMTAHUHN, HU3KHE — JUIS IEPEXOAHBIX OOJIOT.

KuroueBble cioBa: menkue miekonuraromue, Cpennee Ilpuo6re, Xantpi-MaHcuiickuii
aBTOHOMHBIN OKkpyT — FOrpa, OOIIT

ECOLOGICAL AND FAUNISTIC MONITORING
OF SMALL MAMMALS OF SURGUT SANCTUARY

Starikov V.P., Bernikov K.A., Sarapultseva E.S., Nakonechny N.V.,
Kravchenko V.N., Morozkina A.V., Petukhov V.A., Vaganova E.A.
Surgut State University, Surgut,

e-mail: vp_starikov@mail.ru

Abstract. During the four-year period of surveys (2018-2021) of small mammals in the
Surgut sanctuary, 18 species were identified. The dominant species were the common shrew, Eurasian
pygmy shrew and the northern red-backed vole. Relatively high values of the total abundance of small
mammals are characteristic of cutting down and forested habitats, while low values are typical of
transitory bogs.

Key words: small mammals, the middle Ob region, Khanty-Mansi Autonomous Okrug —
Ugra, protected areas

['ocynapcTBEHHBIN KOMIUIEKCHBIM 3aKa3HUK PETMOHANBHOrO 3HaueHus «CypryTrckuii»
oOpaszoBaH B 1984 r. ¢ 1enb0 COXpaHEHUsS W BOCIIPOU3BOJICTBA TUKUX 3BEpell, MTHUIl U CPEIbl UX
obutanus. Haxoaurcs oH B cpenHeil Taiire gecHoit 30061 3anagHoit Cubupu. Teppuropus 3akazHUKa
BKJIIOUYAET JIeBOOEpEKHYIO MoiiMeHHYyIo yacTh Cpeaneit O6u u HaanoiMeHHyto Teppacy. C MoMeHTa
OCHOBAHUS CBEJICHUS 110 HEIKCILTYaTUPYEMOU I'PYyTIIE MEJIKUX Ha3EMHBIX I03BOHOYHBIX, B TOM YHCIIE
MEJIKUM  MJICKOMHUTAIOMUM (HACEKOMOSHBIE M TPBI3YyHbI) [UISI TEPPUTOPUM  3aKa3HUKA
OTCYTCTBOBAJIM, YTO CYILECTBEHHO 3aTPYAHSET OLIEHKY UX OMOLIEHOTHYECKOTO U XO3SWCTBEHHOTO
3HAYEHUS.

Marepunansl U Meroabl. JKMBOTHBIX OTJIAaBJIMBAJIM C IOMOINBIO JOBUMX KaHaBOK [6], B
NepeyBiIaKHEHHBIX OMOTONMAaX — C MOMOUIbIO HAaNpaBISIOUMX 3a00pYMKOB M3 MOJUATHIICHOBOU
wiéHku [7]. Ilepuon mccrienoBaHMil OXBaThIBAI HIOHB-CEHTAOPH, OKTsAOpH 2018-2021 rr. Bcero
yareHo 3729 ocobeil HaCeKOMOSTHBIX U TPhI3YHOB 18 BHIOB. JIOOBITHIX MEIKHX MJIEKOIATAIOIINX
oOpabaTeiBasii 1O OOIIEMPUHATHIM 300j0THYeckuM Metoaukam [1; 10]. OOwime >KMBOTHBIX
OIICHUBAJIHN ¢ TToMoIbio OamutbHOM Kanel A.Il. Ky3skuna [2] ¢ no6aBieHreM BEpXHUX U HIDKHHX
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rpagauuii [9]. Pycckue HazBaHMsS MENKMX MIIEKONMTANOLMX NpuBeAcHbl Mo A.A. JIucoBckoMy ¢
coaBTopamu [3].

Pe3yabTaThl M 00cy:k1eHue. MOHUTOpUHTOBBIE HaOmoAeHHs B CypryTcKOM 3aKa3HUKE 3a
4-netnuii  niepuoa (2018-2021 rr.) mMO3BONAIOT 3aKIIOUKUTH cienayromee. CocTaB  MENKUX
MJICKOIUTAIOIIMNX MO TroAaMm BapbupoBai oT 14 no 18 BuaoB (puc. 1). MHOrouncineHHbie BUIBI B
CpeIHEM IO CTallMoOHapy BO Bce ToJbl Y4€TOB OTCyTcTBOBaiM. CoOOOIIECTBO MEJIKUX
MJIEKOITUTAIOIIUX COCTOSUIO M3 OOBIYHBIX (OOBIKHOBEHHAs, Majasi, cpenHss Oypo3yOKH M KpacHas
Moyi€BKa), peakux (anTaickuil KpoT, OOBIKHOBEHHAas KyTOpa, JIeCHas MBbIIIOBKA, MOJEBKU
KpacHocepasi, pblKasi, 5KOHOMKa U MbILIb-MaJIIOTKa) U OYE€Hb PEAKUX BUIOB. B nocneaHoo rpynmy
OTHECEHBI KpyMHO3yOasi, KpollleyHasi u paBHO3yOasi Oypo3yOkH, asuaTcKuil OypyHIyK, BOASHAS U
TEMHAs TOIEBKH, U JIECHOH JIeMMUHT. OOCYXIeHHE HEKOTOPBIX U3 YKAa3aHHBIX BUIOB 3aCITy>KUBACT
ocoboro BaumaHwus. Tak, B 2021 1. Buepseie a1 CypryTckoro 3aka3Huka B 5 U3 8 o0ciae0BaHHBIX
OMOTOIOB 3apEeTUCTPUPOBAH JICCHON JEMMUHT. 3BEpEK pacmpoCTpaHEH MO BCEH JIECHOW 30HE
3amannoit Cubupu, HO BcTpeuaeTcss cnopaauyeckd [8]. Dro tunuyHblii Opuodar. He cmyuaitHo
MaKCHUMaJIbHbIE TTOKa3aTenu ero oommust B CypryrckoM 3aka3HUKE OTMEUYEHBI B KeJIpOBO-0epE30Bo-
€JIOBOM XBOILIEBO-3EJICHOMOIITHOM JIECY, XOTS U 3[1€Ch OH pPeloK. A3HMAaTCKOro OypyHAYyKa MOKHO
JUIIb YCJIOBHO OTHECTH K OYEHb PEAKUM BMJIAM 3aKa3HMKA, TaK KaK METOJbl JIOBUMX KAaHABOK U
HAMPABIAIOMNX 3a00PYUKOB UIS 3TOTO 3BEpPbKa Majo MPUTOIHBI U HE JAIOT OObEKTUBHYIO OLIEHKY
ero uucineHHOCTH [12]. BonsHas mon€Bka — OCHOBHOW HOCHTENb TYJISIPEMHHHON HMH(EKIUU B
3amannoit Cubupu [4]. Ha npotskeHun Becex 4eThIpéx JeT B CypryrckoM 3aka3HUKE 3Ta MOJEBKA
OTHOCHUJIaCh K OuYeHb penkum BumaM. I[locie Bcmbimku pasmHoxkenus B 2013 r., mocnenyromei
SMU300TUU U MACCOBOM THOENM OHA IO CHX MOP HAXOAUTCA B COCTOSTHUH JCTPECCHH YHCICHHOCTH.
Penka 3meck u pehkas monéBka. TeppuTopus 3aKka3HUKA SBIISICTCS CEBEPHOU mepudepueii e€ apeaia
B 3amanuoit Cubupu. s 3TOro mpeacraBuUTeNst €BpOMEMcKoro Tuma (ayHbl Ha JIEBOOEpEkKbe
Cpenneii O0u KOMIUIEKC (aKTOPOB MEHEE OJIarONpHsITCH, YeM JIJIS DKOJIOTHUECKU OJIM3KUX JJIsl Hed
KpacHOH M KpacHOcepo# MoJEBOK, TUITMYHBIX MpeACcTaBUTeNel cubupckoit (ayHsl. B paszHble rojsl
TéMHas mojeBka B CypryTcKkoM 3aka3HUKE yCTylajla B CPEJHEM IO OOMJIMIO MOJIEBKE-IKOHOMKE
6onee yeM B 16 pa3. HeonHoKpaTHO OBLIO MOKA3aHO, YTO B MECTAX COBMECTHOT'O MX OOUTaHUSI MEXKIY
HUMU BO3HUKAIOT KOHKYPEHTHBIE B3aUMOOTHOIIEHUS. TaM, rie MHOIO SKOHOMKH, Majlo TEMHOH [5;
11; u gp.). B 3amagnoit Cubupu TEMHas Mmoyi€BKa B JIECHOW 30HE IMpeodiafaeT Ha KPYIHBIX
MEXIYpeubsiX, B TO € BpeMsi 3KOHOMKHM OOJbllle B NOWMax KpPYHHBIX peK U MPUIIEKAIINX
Tepputopusx [8; 12].

L (o) 0

Oouiue (ocobeii Ha 100 KOHYCO-CYTOK)
e

\S)

2018 2019 2020 2021
M 7. altaica N. fodiens M S. araneus M S. daphaenodon
M S. caecutiens WS, isodon M S. minutus M S. minutissimus
M E. sibiricus M S. betulina M. schisticolor M. glareolus
E M. rutilus | C. rufocanus  WA. amphibius W A. agrestis

M A. oeconomus WM. minutus

Puc. 1. OTHOCHUTENEHOE 00MIIME METKUX MileKonuTaromux (ocodei Ha 100 konyco-cyTok) B 2018-2021 rr. B
CypryTckoM 3aka3HHKE.
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KoymdecTBeHHbIE YUETHI MEIKMX MIICKOIMTAIONIMX TTOKA3aH, YTO BHJIOBOE pa3HOOOpasue,
CpeHUE TIOKa3aTeId CyMMapHOTO OOWJIMS >KHBOTHBIX 3aKa3HHKAa MaKCHMAIbHBI Ha BBIPYOKax,
00JIecEHHBIX OMOTOMAX KaK IUIAKOPHBIX, TaK U MOMMEHHBIX, B OTJIIMYHAE OT TIEPEXOJHBIX 0OJIOT, TIe
STH 3HAYEHHUS CYLIECTBEHHO HIDKE. Yarie BCero MelKkHue MIICKONHUTAIoMKE (32 HCKIIOYCHHEM
BJIAroJIt000B) KCIOJIB30BAM 00JIOTa B Ka4eCTBE TPAH3UTHBIX MECTOOOWUTAHHWHA TPU paCCEICHUU
MOJIOJTHSIKA WJIM 3aCEJIsUIA UX TIPU OOCBIXaHWHU B KOHIIE JIETa, OCEHbIO (pHC. 2).

40

(O8]
(e

—
o

KOHYCO-CYTOK)
[\
S

o

O6wunwme (ocobeit na 100

2018 2019 2020 2021

M JI0BO-KEIPOBBIN TAITOPOTHUKOBO-XBOIIEBBIN JIEC

¥ 5epE30BO-OCHHOBLIN MUITOBHIKOBO-MAHUKOBEIH JIeC
KEJIPOBO-EJI0BBIN 3€JICHOMOIITHBIN JIEC
KEAPOBO-0epE30BO-EITOBBII XBOIIEBO-3€TICHOMOIITHEIH JIeC

H BpIpyOKa OepE30Basi 0COKOBO-3IaKOBO-Pa3HOTPABHAS

M BpIpyOKa OepE30Bast TPOCTHUKOBO-OCOKOBO-3TAKOBAST

B TymueBo-charHoBoe nepexoanoe 00I0To

B Oepe3HsIK MPUO3EPHBIN MTOHMEHHBIH

Puc. 2. Cpennee cymmapHoe oOmine MeIKuX MileKonuTaronux (ocodeit Ha 100 KOHyCco-CyTOK) B
uccienoBanubix ouoronax Cypryrckoro 3aka3uuka B 2018-2021 rr.

B cpennem 3a yerblpe rojga HaOMOAEHUN Tpynny AOMHUHAHTOB CypryTckoro 3aka3HHKa
COCTaBHJIM TPU BHUJAa — OOBIKHOBEHHas, Maiasg Oypo3yOKM M KpacHas MOJEBKA; COAOMHUHAHTHI —
MOJIEBKM HPKOHOMKA, KpacHocepasi U cpeiHsst 0ypo3yoka. Jlomst 3TUX 1IecTH BHAOB B COOOIIECTBE
MEJIKMX MJIEKOIUTAIONUX 3aKa3HuKa cocraBmwiia Oonee 83%. B 3TOM OTHOLIEHHMH TeppUTOpUs
CypryTckoro 3aka3HMKa BIIOJIHE MOKET OBITh pENPE3EHTATUBHOM JJI LIEHTPAJIbHOM YacTu cpeaHei
taiiru 3anaaHoit Cubupmu.

3akaoyenue. CuuraeM HEOOXOAMMBIM MOHHUTOPUHIOBBIE HCCIEIOBAaHUS Ha TEPPUTOPUU
Cypryrckoro 3aka3HUKa MpOAODKUTH, YTO IO3BOJIUT Oojee MOJIHO TMOJIY4YUTh MaTepuai Mo
MOMYJISIIUOHHOM 3KOJOTUM (DOHOBBIX BHUJAOB, Mapa3sUTO-XO3SUHHBIM OTHOUICHUSIM U JAPYTUM
CTOPOHAM 3KOJIOTMH 3TOH I'PYTIIbI )KUBOTHBIX. Kpome Toro, He B IOJIHOM Mepe €1E BbISBIEH BULOBON
COCTaB HACEKOMOSAJHBIX U TPBI3YHOB 3TOM TeppUTOpHH. Tak, B MOMMEHHOM 4YacTH 3aKa3HHUKa
BO3MOXXHO OOHapyKeHHe TYHIPSHOW Oypo3yOKH, BOCTOYHOEBPOMEHCKOW MOJIEBKH W IOJEBON
MBIIIIH.
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VIIK 504.455

OBOCHOBAHUE HEOBXOJJUMOCTH PAZPABOTKH
PEI'MOHAJIBHBIX HOPMATHUBOB XUMHWYECKHUX BEIIECTB
B BOJAHBIX OB BEKTAX CPEJAHEI'O ITPUOBbA

(HA IPUMEPE OBILIEI'O KEJIE3A U XJIOPUJ1OB)

Illopuukosa E.A.
Cypeymckuil 2ocyoapcmeennbviil ynusepcumem, 2. Cypeym,
e-mail: capucin72@mail.ru

AnHoTanus. [lpencraBiaeHsl pe3yiabTaTbl HCCIEAOBAHUS COJEP)KAHUSA XJIOPUI-UOHOB U
o011ero >kene3a B BoJie BOAHBIX 00bekTOB Oacceitna Cpenneit O6u (peka OOb — riaaBHOE PYCiO U
IIPOTOKH, IIPaBO- U JIeBoOepekHbIe MPUTOKU 00U, MaJible PEKH, 03epa, BOJAOXPAHUIHILE-0XIaAUTENb
Cypryrckux I'POC) ¢ 2002 no 2021 rr. 1o nonydeHHbIM pe3ysibTaTaM 000CHOBaHAa HEOOX0IUMOCTh
pa3paboTku peruoHanbHbIX HopMaTuBoB [1/IK 1t Bogabix 00bekTOB Cpemrero [Iprnoossi.

KiioueBbie cioBa: Oacceiin Cpenneir OOu, Ka4ecTBO BOJbI, XJIOPHABI, OOIIEe Kee30,
nopMatushbl [1/IK, pernoHaabHbIe HOPMATHBBI.

JUSTIFICATION OF THE DEVELOPMENT

OF REGIONAL WATER QUALITY STANDARDS OF CHEMICAL SUBSTANCES
IN WATER BODIES OF THE MIDDLE OB BASSIN

(ON THE EXAMPLE OF TOTAL IRON AND CHLORIDES)

Shornikova E.A.
Surgut State University, Surgut,
e-mail: capucin72@mail.ru

Abstract. The results of the research of the concentration of chloride ions and total iron in the
water bodies of the Middle Ob basin (the Ob river, right and left bank tributaries, small rivers, lakes,
a cooling reservoir of the Surgut heat power plants) from 2002 to 2021 are presented. Based on the
obtained results, the necessity of development of regional MPC standards for water bodies in the
Middle Ob region is substantiated.

Keywords: Middle Ob bassin, water quality, chloride ions, total iron, MPC standards, regional
standards.

B npakTrke MOHUTOpHUHTA KauyeCTBa BOJ TPAIUIIMOHHO UCIIOJIB3YETCSI AITOPUTM, CBSI3aHHBIN
¢ oTOopoM MpoO BOJIBI, OMPEIEICHUEM KOHIICHTPAIM XUMHUYECKUX BEIIECTB M JAIbHEUIITNM
COTIOCTaBIICHUEM pPe3yNbTaToB ¢ HopMatuBamMu [1JIK 1151 BOOHBIX OOBEKTOB pa3IMUHBIX KaTETOPUA
Bojomnonb3oBanus [1; 2]. Bogasie 00bekThl Oacceitna Cpenneit OOM OTHOCSATCS MPEUMYIIECTBEHHO
K BoOJOeMaM pbIOOXO3SMCTBEHHOTO 3HAY€HUs, JUIsl KOTOPBIX HCHOJIBb3YIOTCS YTBEP)KICHHbBIE
HopmatuBbl [T[Kszp [3].

MOHUTOPHHT KadecTBa BOJBI BOJHBIX 00BEKTOB OacceitHa Cpenneit OOM OCYIIECTBISIICS B
paznuuHble ruaponorndeckue ce3onsl 2002-2021 rr. O6bekTamMu uccie10BaHus ABIUTUCH peka O0b
C MPOTOKAMH B Ipeieax MMPOTHOTO OTpe3Ka, IpaBo- U JieBoOepekHble puToku O0u, Malible peKu
B Cypryrckom u Hedreroranckom paitonax XMAO — HOrps, o3epa B CypryrckoM paiione,
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Booxpanwinie-oxiaaautens Cypryrckux ['POC. M3 uncna onpeaesnsieMbIX MoKa3aTeneil BBIOpaHb
KOHIEHTPALUU XJIOPUA-UOHOB U OOWIETo jKeje3a, KOTOPble HAUIYYIIUM 00pa3oM JIeMOHCTPUPYIOT
HEKOPPEKTHOCTh HCIIONB30BaHUA YTBEpKIEHHBIX HOpMaTtuBOB II1JIKy, A BOAHBIX OOBEKTOB
Oacceitna Cpenneii O6u. ConepikaHue XJIOPHI-UOHOB OINPEACIISIIA apreHTOMETPUUECKHM METOI0M
¥ METOJIOM KamuuIIpHOro 3nekrpodopesa. Conepxanue oOLIero kenes3a ONpenessiii METOAaMU
CHEKTPO(HOTOMETPHUH U ATOMHO-a0COPOIIMOHHO CIIEKTPOCKOIIUH.

B cootBercTBUM ¢ nokinanoM Pocnpupoanaazopa KOrper [4], xkene30 siBAsETCS XapaKTePHBIM
3arpsI3HAIONIUM BEIIECTBOM JUJIsl BOJHBIX 00bEKTOB OKpyra. CpeHero10Bble KOHIEHTPALUU O0IIETOo
enesa B mepuos ¢ 2015 mo 2019 rr. B OBEPXHOCTHBIX BOAAX cocTaBuiy ot 1,16 1o 1,7 mr/nm® mpu
Ky = 0,1 mr/nm’. Kpatrocts npesbimenus ITJK B peke O6u na yuactke ot Cypryra 10
HwxueBaproBcka cocraBmsuia B 2019 romy 16-18 TI[Ksp. Bbeuin 3apeructpupoBaHbl cllydau
BBICOKOTO 3arpsizHeHust peku O6u Boie Cypryra ¢ konuentpanuei 10 37 [TIKsgp.

B tabmune 1 mpencraBieHsl 0000LICHHBIE JaHHBIE MO KOHIGHTpamMsM OOIIEro >Kelesa,
MOJIYYEHHBIM B PE3yJIbTaTe€ MHOTOJIETHETO MOHUTOPUHTA BOJIHBIX 00beKTOB OacceitHa Cpenneit O6u.
[TonyuyeHHble pe3ynbTaThl JEMOHCTPUPYIOT npeBbiieHne HopmaTuBoB [1/1Ks, obmiero xeneza s
BCEX KaTErOpHii BOJHBIX OOBEKTOB ¢ MOBTOPsieMOcThIO OT 96,88 10 100%. KpatHocTh npeBbimieHus
HOpMaTuBa BapbupoBaiia oT 45 pa3 it Bogoxpanuwiuina-oxiaaurens Cypryrckux 'POC no 260 pa3
Ui IeBoOepexkHbIX MpuTokoB O6u. [Ipuyem npeBbilieHne yCTaHOBICHHBIX HOPMATHBOB MOJIYYEHO
HE TOJIBKO JUIsl aOCONIOTHBIX KOHLIEHTpAlMi, HO W JUIsl CPEJHUX 3HAUYEHUM, PACCUMTAHHBIX IS
BOJHBIX OOBEKTOB Bcex Kareropuii. JKene3o sBisiercs THUIOMOP(HBIM 3JIEMEHTOM TaeKHBIX
naagmadros 3anaaHoii CuOMpH, OCKOJIBKY B YCIOBUSX KUCIBIX 3HadeHWH pH ero coemmHeHus
CTaHOBATCS MOJIBUYKHBIMU U BHIMBIBAIOTCSI B BOJHBIE OOBEKTHI € TUIOMIAIU BoJocOopa. TeXHOreHHbIE
(dakTopel (OPMUPOBAHUS COCIMHEHUH JKene3a, Oe3yCIOBHO, IPUCYTCTBYIOT, OJHAKO OHHU
MIPOSIBIISIIOTCS HE B 3arPA3HEHUH BOJOEMOB B pPe3y/bTaTe KaKMX-TH00 TEXHOJIOTHYECKHX MPOIECCOB,
a B HapyLIEHMsIX JIaHmadTa B MPOLECCE OCBOEHUSI TEPPUTOPUH, CTPOUTEIBCTBA UHIyCTPUAIbHON
uHpacTpykTypbl U T.1. KoHuentpauuu sxe, comocraBumble ¢ I1/IKsp, Habmomamuch B Hammx
HCCIIEIOBAaHMAX €AMHUYHO B MaJbIX PEKax M 03epax B MEPHO] Hayaia MOJIOBOJbs, KOTJa MUTAaHNE
BOJIOEMOB OCYIIECTBISETCS TAIBIMUA BOJIaMH, 00pa3yIOLUIMMHCS Ha TPOMEP3IIUX yJacTKax IUIOMAan
BogocOopa. KonmnuectBo Takux mpo6 coctraBuiio 2,9% nns mansix pex u 3,1% nns ozep. Takum
obpasom, HopMatuB I1JIKs, oOmero skemesa, cocrapistommii 0,1 Mr/mM®, He KOpPpEeKTHO
HCIIOJIb30BaTh JUIsl OLIEHKHM KayecTBa BOJbI BOJAHBIX 00BEKTOB Oaccelina Cpenneit O6u o 1aHHOMY
M0Ka3aTeto, HOCKOJIbKY B TAKOM cilydae oOI11ee yKejle30 aBTOMaTHUECKH CTAHOBUTCS IPUOPUTETHBIM
3arpsiI3HUTENIEM BOJIOM Cpefibl PETHOHA, (PAaKTUYECKU TAKOBBIM HE SIBJISISICh.

Tabmuma 1 - Coneprxanue ob1iero xenesa B BOAHbIX 00bekTax Cpeanero [Ipro6es

Bonanbie 00beKTHI, KonuenTtpanus oduiero [Tpessimenue [11Kzp (0,1
KOJIMYECTBO MPod JKeses3a, MI/aM> mr/am’)
min max CpeIHsl | KpaTHOCTh | ITOBTOPSEMOCTD,
S %

p. O0b (IUPOTHBIN OTPE30K), 0,34 6,96 2,48 69,6 100
24
ITporoku O6wm, 39 0,12 17,44 3,16 174,4 100
[IpaBoGepexHbIe TPUTOKH, 0,37 7,79 2,97 77,9 100
44
JleBoOepekHbIE TPUTOKH, 12 0,72 26,00 8,70 260,0 100
Maubie pekn, 103 0,10 16,00 2,60 160,0 99,03
O3sepa, 32 0,10 6,14 1,96 61,4 96,88
Bonoxpanunume I'POC, 30 0,41 4,50 1,99 45,0 100

C xuyopua-uoHamMu HaONIOAaeTcs CHUTyaluss NOpoTHBomoioxHas, — HopMmatuB [1/1Ksp

coctapisier 300 mr/am’, Torna kak (OHOBbIE KOHIEHTPAIMH XJIOPH-HOHOB B BOAHBIX 00BEKTAX
XMAO HOrpel mo JaHHBIM pa3HBIX aBTOPOB cocTaBisAOT oT 10 mo 30 mr/am>. B tabmuime 2
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MIpeICTaBICHBI 0000IIEHHBIC TAHHBIC 10 KOHIICHTPAIUSM XJIOPU/I-HOHOB, TIOy4YEHHBIM B PE3yJIbTaTe
MHOT'OJIETHETO MOHUTOPHHIA BOJHBIX 00BEKTOB OacceitHa Cpemnedr O6u. Ilpu 0000meHnn
pe3ysibTaToB MOHUTOpUHTa 3a nepuoxa ¢ 2002 no 2021 rr. ciayuyaes npesbsiienust 111Kz, xmnopua-
MOHOB BBISIBIIEHO He ObL10. B TO ke BpeMms, cpeHie 3HaueHUs! KOHLIEHTPALU 17151 BOJHBIX 00BEKTOB
Pa3HBIX KAaTEropHil MPOAEMOHCTPHPOBAIM BechMa MPWINYHBIA pasmax ot 11,80 1o 44, 37 mr/om?,
MI03TOMY B Ka4eCTBE KpUTEPHUs OLIEHKU ObllIa paccunuTaHa yciaoBHasi GOHOBAs KOHIIEHTPALHs XJIOpU/-
MOHOB KaK cpesHee apu(METHYECKOE U3 MOJYUYEHHBIX CPEIHUX 3HAUCHHH JUIS BOJHBIX OOBEKTOB
Pa3sHBIX KaTeropwii, kotopas coctasuia 22,2 Mr/am>. ClielyeT OTMETUTh, YTO NPUHATHIH yCIOBHEII
(OH BIOJIHE COOTBETCTBYET JUTEPATYpPHBIM JTaHHBIM, U COCTABIISICT BCero 7% OT YTBEPkKIACHHOTO
HopmatuBa [TKsp.

Tabmuua 2 - CogeprkaHue XJI0pUI-UOHOB B BOAHBIX 00bekTax CpenHero [Ipnodbs

Bonanbie 00bEKTHI, Konnenrpauus xj1o0pua-uoHOB, [IpeBbiienne GoHOBOM
KOJIMYECTBO MPOO Mr/mm> KOHLIEHTpalluu
(22,2 mr/am?)
min max CpelHsl | KpaTHOCTh | IOBTOPSEMOCTb,
i %

p. O0b (IIMPOTHBIN OTPE30K), 1,00 56,10 11,80 2,53 12,0
25
ITpotoku O6wm, 32 1,00 196,39 44,37 8,85 46,9
[IpaBoGepexkHbIE TPUTOKH, 1,00 90,04 17,32 4,37 20,6
68
JleBoOepexHbIe MPUTOKH, 9 1,00 81,65 17,47 3,68 22,2
Maubie pexu, 60 1,00 184,34 30,51 8,30 41,6
Ozepa, 49 2,13 56,72 16,31 2,56 24,5
Bonoxpanunumie I'POC, 60 11,40 32,11 17,56 1,45 10,0

JUis BOOHBIX OOBEKTOB PA3IUYHBIX KAaTETOPHH IHOBTOPSAEMOCTh IpPEBBINIEHUS (POHOBOU
KOHLEeHTpauuu coctaBmia oT 10% st Bonoxpanminma-oxiaagutens Cypryrckux I'POC no 46,9%
s ipotok OO B pa3Hble ce30HbI rojia. KpaTHOCTh IMpeBbIIEHHs YCIOBHOTO (poHa cocTaBmiia OT
1,45 no 8,85 pa3 ¢ HauOOJIBIIUM YPOBHEM 3arpsi3HEHUS, TOIYYEHHBIM 11 TPOTOK OOM 1 MaJIbIX pekK.
XJI0pUI-HOHBI SABISAIOTCS OYEHb BaXXKHBIM WHIAMKATOPOM aHTPOIOI€HHOTO BO3JAECUCTBUS HA BOJHBIC
OOBEKTHl M IUIOIIAAb BOJOCOOpa, TMOCKOJNBKY B BBICOKHX KOHIIEHTPAIMSX TPHUCYTCTBYIOT B
MOJITOBAPHBIX BOJIAX, JOOBIBAEMBIX B COCTaBe MPOAYKLMHU CKBaKUH HE(PTEra30BbIX MECTOPOKACHU I
3amagHo - Cubupckoil HedTerasoHOCHOW NpoBUMHIMHU. B nmanamadTel 3TH BOABI MOCTYHAKOT B
pe3yabTaTe aBapUMHBIX CHUTyalud, CBA3aHHBIX C TIOPBIBAMH TPYOONPOBOJOB U  YTEUeK
TEXHOJIOTUYECKHAX JKUIAKOCTEH. XJIOPHIBI, SBISSICH BOJAOPACTBOPHUMBIMH, JIETKO MHUTPHPYIOT B
BOJIHbIE OOBEKTHI, BHI3bIBAsI JIOKATBHYIO MEPECTPOMKY HOHHOTO COCTaBa BOJ C TMIPOKapOOHATHOTO
KJlacca Ha XJOPHAHBIA. DTO MOXKET CTaTh NPUYMHOW CEPhE3HBIX HApYIICHUNH (PYHKIMOHUPOBAHUS
BOJIHBIX 3KocucTeM. OTHAKO, IPH CYIIECTBYIONIMX 3HaueHUs X HopMaTuBoB [1/1Kz, Takue ciydaun He
paccMaTpUBAIOTCSl KaK 3arps3HEHHE, TOCKOJNBKY (opMaipbHO HapylIeHWH TPHUPOJOO0XPAHHOTO
3aKOHOJATEIbCTBA HE MPOUCXO/NUT.

OmnwucaHHbIe 1Ba KOMIIOHEHTA BOJJHON CPEIIbI, BXOSIINAE B COCTAB IMTPOTPaMMbl MOHUTOPHHTA,
SBIISIIOTCSL HE €IMHCTBEHHBIMU IOKa3aTeNsiIMH, NMPH pa3paboTKe HOPMATHUBOB MJISI KOTOPHIX HE
YYUTBIBAHCH MPUPOIHBIE TEOXUMUYECKHE XapaKTEPUCTHKU U 0coOeHHOCTH aHamadTa. OgHaKo
OHU OCOOEHHO SIPKO JEMOHCTPHPYIOT, KaK HOPMATHUB, pa3pabOTaHHBIA JUIs Apyroil naHamagdTHO-
KIIMMAaTH9IEeCKOH 30HBI, MOKET TIOMEIIATh B KOPPEKTHON HHTEPIIPETAIINH PE3YIhTaATOB MOHUTOPHHTA
KayecTBa BOJIbl, OLIEHKM BO3JEHCTBHS XO3AHCTBEHHOH JEATENbHOCTH Ha BOJHBIE OOBEKTHI
ruaApochepsl.

[Tony4yeHHble pe3yabTaThl MPOJEMOHCTPHUPOBAIM HEOOXOIUMOCTh pPa3pabOTKH HOBBIX
IIOJIXO/I0B B OIIEHKE KauecTBa BOJ, IEPECMOTPa HOPMATUBOB MPEAEIbHO JOINYCTUMBIX KOHIEHTpALUN
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XUMHYECKHX BEIIECTB B BOJAHBIX 00BEKTAX C YUETOM PETUOHATBHBIX T€OXUMUIECKHIX XapPAKTEPUCTUK
nanamadTa.
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llapannens:
«3EJIEHBIE» TEXHOJIOTUU B ITIPOMBIIIJIEHHOCTU
B YCJIOBUSAX T'TTOBAJIBHBIX KIIMMATHUYECKUX N3MEHEHUIM

YK 665.753.4

BJIMAHUE YI'VIEBOJOPOJHOI'O COCTABA
HA BOCIUNIAMEHSIEMOCTD JU3EJIbHBIX TOILIUB
C YYETOM MEKMOJVIEKYJIAPHBIX B3AUMOJAEUCTBUU

bepanukoBa A.A., Mamnuy B.B., I1aBioBa A.A., Mamen A.C.
Hayuonanvhuiii uccnedosamenvcxuti Tomckuti nonumexnuieckuii ynusepcumem, 2. Tomck,
e-mail: aab77@tpu.ru

AnHoTanus. Paccunrtansl sHepruu u suepruu [ md60ca MexxMOIEKYIIPHBIX B3aUMOJICHCTBHIH,
BO3HUKAIOIIUX MEXIYy IpyNIaMH YIJIE€BOJOPOAOB, BXOISIIMX B COCTaB JU3EIbHBIX (Ppakiuil u
LIETaHOOBBIIIAIONIEH MPUCAAKON U ONPEEICHO MX BIMSHHE Ha LeTaHOBoe 4ucio. OnpeneneHsl
3HAYCHUS HETAHOBBIX YMCEI TU3ENbHBIX (DPAKIHi, C YI€TOM KOHLEHTpAIMH nprcaaku. Onpenenén
TPYMIOBOM COCTaB U BBINOJIHEH aHAJINU3 €T0 BIUSHUS HA [IETAHOBOE YUCIIO TU3ENbHBIX (paKIuil.

KaroueBblie ciaoBa: AU3CJIIbHOC TOINIMBO, MCKMOJICKYIIAPHBIC B3aHMOﬂeﬁCTBHH, OETaHOBOC
YqHuCJo, YTJICBOZIOpOI[HHﬁ COCTaB.

INFLUENCE OF HYDROCARBON COMPOSITION
ON FLAMMABILITY OF DIESEL FUELS
TAKING INTO ACCOUNT INTERMOLECULAR INTERACTIONS

Berdnikova A.A, Mashnich V.V, Pavlova A.A., Mamecz A.S.
National research Tomsk Polytechnic University, Tomsk,
e-mail: evf@tpu.ru

Abstract. The energies and Gibbs free energies of intermolecular interactions arising between
the groups of hydrocarbons included in the diesel fractions and the cetane-enhancing additive have
been calculated, including their effects on the cetane number of the hydrocarbons corresponding
groups. The cetane numbers were identified from the additive concentration. Following the diesel
fractions group composition determination, an analysis of its effect on the cetane number was made.

Keywords: diesel fuel, intermolecular interactions, cetane number, hydrocarbon composition,
quantum-chemical calculations.

B cBs13u ¢ mepexo10M aBTOMOOUITEHOTO TIapKa Ha JU3EIIbHBIN IBUTATENh, TIOBBIIIAETCS CIIPOC
Ha aumzenbHoe TtorumBo ([T), ymoBieTBopsitomiee TpeOOBAHUSIM COBPEMEHHBIX EBPOIMEHCKUX
crangaptoB. OmHUM ©3 CMOCOOOB TIOBBIMICHHUS II€TAHOBOTO YHCHA SBIACTCS J00aBIICHUE
MPOMOTOPOB BOCIUIaMeHeHHs. YeM Oomblie OyneT W3HAYallbHOE IETAaHOBOE YHCIO IU3ETbHON
¢dpakuun (D), Tem Oonbie oHO OyJET yBEIMUMBATHCS TMPH JTOO0ABICHUHU I€TAHOTOBBIMIAIOIICH
npucanku [1]. B cBsi3u ¢ 3TUM, HEOOXOUMO PETYIUPOBATh KOHIIEHTPAILUIO 11€TaHOMOBHIIIAIOIIEH
npucaaku. JlaHHas BenWYMHA ~ SABISETCS  HEAAJWTUBHOM, YTO CBSI3aHO C  HaJM4UeM
MEXMOJICKYJIIPHBIX ~ B3aUMOJIEUCTBUIM, TO3TOMY, IS TOYHOTO TPOTHO3UPOBAHUS JaHHOU
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XapaKTePUCTHKH, HEOOXOUM y4eT KaK YIJIEeBOJOPOJHOTO COCTaBa, TaK U MEXMOJEKYJISIPHBIX CHII,
NEHCTBYIOLIUX MEXAY MOJIEKYJIaMHU.

OObexTamMH HCCIIEOBAaHUS B JaHHON paboTe BbIOpaHbI 7 00pa3loB JU3EIBHBIX (Ppakuuit
(A®) c pa3nuuHbIM YIJIEBOJOPOJIHBIM COCTaBOM U II€TAaHOMOBBIIIAIONIAS MpUCAAKA —
M30IPOIUIHUTPAT.

Jns BoissBneHuss »Hepruu ['mbGO6ca © SHEpPruum B3aUMOACHCTBHUS OCHOBHBIX TPYIII
YII€BOAOPOAOB, BXOMSIIUX B COCTAaB TU3EIbHBIX (DpaKiuii ObLTH CO3JaHBI MOJEKYJIbI, PaIHKalbl,
KOMILIEKCHI «yTJIEBOJIOPOA-TIPUCAIKa» B MporpaMMHOM Komiuiekce GaussViewS.0.8. MccnenoBanue
MPOBOJIMIIOCH C TOMOIIBI0 IPOTrpaMMHOro mpoaykra (Gaussian, IpeaHa3HAYSHHOTO JJIs pacdyera
CTPYKTYphl U CBOMICTB MOJEKYJSPHBIX CHCTEM. PacueThl MPOBOIWIM KBaHTOBO-XMMHYECKUM
metonoMm DFT (density functional theory) (6asuc B3LYP 3-21G) B yciioBUsIX AU3€IBHOTO IBUTATEIS
npu Temneparype T=2273 K u naBnenuun P=5,0 Mna [2]. Pe3ynbraTsl npeacrasiens Tadauie 1.

Tabmuna 1 - CpaBHenue saeprun ' md60ca u YHEPTUU B3aUMOACHCTBUS «YTIIEBOJIOPOI-TIPUCATKAY
JUIS TPYI YIIIEBOJIOPOIOB

DHeprus JHeprusa 'n66ca peakiuu,
['pynma yriaeBogopoaoB B3aUMOJICHCTBHS,
kJ>x/Monb kJ>K/MOJIb
H-niapauHbl 56,73 -3,07
u-napaQuHel -0,15 -71,70
Hadren 3amenieHHbIe (3aMECTUTEITH 20,18 -18.,59
H-QJTKVJT)
Hadren 3amenieHHbIe (3aMECTUTEIH 0,71 -45,06
M30-aJIKHJT)
Hadranun 3amenienusie -0,42 49,56
(3aMecTUTENIb H-ATIKHUII)
Ha¢ranun 3amenieHHbIe -0,38 30,47
(3amMecTHTENh N30-AJIKHIIT)
Benzou 3amenieHHbIe (3aMECTHTENb H- 20,70 -38,98
AJTKHT)
bensoun 3amenieHHbIe (3aMECTUTEID 0,75 36,68
W30-aJIKHIIT)

Jlns aHanmu3a TpyNIOBOrO COCTaBa AM3ENBHBIX (Ppakiuil U ompeneneHnss KOJIN4eCTBEHHOTO
coJiepKaHusl TPYII YIIIEBOJOPOJOB 00pasibl JU3ENbHBIX (pakiuii ObUIM pa3ziefieHbl Ha (paKiuu
METOZOM KOJIOHOYHOM KMJKOCTHO-3aJJCOPOIIMOHHONW XpoMaTorpadpuu M MNpPOaHATU3UPOBAHBI C
MTOMOIIIBIO0 XPOMAaTO-MacC-CIIEKTPOCKOITHH.

Jlnis vccaenoBaHus METOI0M XPOMAaTO-Macc-CIIEeKTPOMETPUH MTPOBOAMIIM MIPEBAPUTEILHOE
paznenenue obpasnoB ([T) Ha dpakumm MeTOAOM KOJOHOYHOM IKHUIKOCTHO-aJCOPOITMOHHON
xpomarorpaduu Ha akTUBHUpOBaHHOM cuiukareie mMapku ACK (akTMBMpOBAaHHBIA CHIIMKArelsb
KpYIHONIOPUCTBINA) ¢ n00aBiIeHHMEM HEOOIBIIOTO KOJMuYecTBa OKcuia amomunus. llapaduno-
HadTeHoBass (pakius BbIIENATIACH ODIIOMPOBAHHMEM TEKCAaHOM, (pakius apoMaTHYECKUX
COEIMHEHUI BbIIENSIaCh DSJIIOMPOBAHUEM CMEChbIO TeKcaH:0eH301 B cooTHomeHuu 3:1 (006.),
dpakmus «cMo» (0CTaTOK) CMBIBAJIACh C KOJOHKH JIIFOEHTOM 3TaHOI:0€H30)1 B cooTHOmEHUHU 1:1
(06.). I'paHu1pl apoMaTHUECKOM (Ppakiuy KOHTPOIUPOBAIUCH C TOMOIIBIO (POPMOTUTOBON PEAKIIHH.

[Toryuennsie ¢pakuuu auzenbHbix TomauB ([T) umccrnenoBanu meTogoM Xpomaro-macc-
cniekrpomeTpun (XMC) ¢ ucnosnb30BaHNEeM KBaplieBOH KanmuisipHo# kKoJoHKH [3]. UnenTudukamms
KOMIIOHEHTOB ~ OCYIIECTBIISIACH C  HCIOJB30BAHMEM CIPAaBOYHOW JIUTEpaTypbl 10 Macc-
criekrpoMeTpuu. [lonmyueHHbIe TPyNIIOBbIE COCTaBbl IPUBECHBI B TA0IHUIIE 2.
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Tabnuma 2 - ['pynmoBoii cocTaB TU3eIbHBIX (HpaKIuii

Yrnesonopoasl, %mac | Obpaze | O6pazen | O6paze | O6pazen | O6paze | O6paze | Ob6paze
. 11 Nel Ne2 11 Ne3 Ne4 1 N\e5 11 N\e6 Ne7
[Tapadunbl 59,15 63,22 69,32 53,05 62,76 52,63 51,01
H-ITapadunsr 32,51 37,17 44,92 30,04 39,46 32,09 27,09
u3o-Ilapadunsr 26,64 26,04 24,40 23,00 23,30 | 20,54 23,93
Hadtensr 14,65 18,25 9,88 22,81 8,59 29,16 35,87
Apomaruka 26,21 18,53 20,81 24,15 28,64 18,20 13,10
Hadrener + 40,86 | 36,78 | 30,67 | 46,96 | 37,23 | 4736 | 48,97

Apomaruka
Bcero 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00 | 100,00

C momomreio coBpemenHoro npubdopa «SHATOH —300» Obutr omnpenesieHbl 1eTaHOBBIC
YHcia JU3EIbHBIX (PPaKIUii 10 U MocIie J00aBICHHS [IETAaHOTIOBBIIIAIOIIeH pucanku (Tadmuna 3).

Tabnuna 3 - 3HaueHus: HETAHOBBIX YKMCEJ AU3EJIbHBIX (PpaKluii, B 3aBUCUMOCTH OT KOHLEHTpaLUU

MIPUCAIKH
Oo6paze | O6paze | O6paze | Obpasze | O6paze | Ob6pase | ObOpaze

KOHHGHTPZ:;H% I Nel o Ne2 11 Ne3 Ned Ne5 Nebd Ne7

npucaaku, %00. I I I I I e, e,

0,0 51,00 50,00 54,00 51,90 53,50 48,00 47,90

0,1 51,00 50,00 54,10 52,00 54,00 48,50 48,00

0,2 51,00 51,00 54,30 52,00 54,00 49,00 48,00

0,3 52,00 51,00 54,60 52,30 54,30 49,00 49,00

0,4 52,00 51,10 54,80 53,00 54,60 49,00 49,00

0,5 52,00 52,00 55,00 53,00 54,80 50,00 49,00

0,6 52,40 52,00 55,00 53,00 55,00 50,20 50,00

0,7 53,00 52,00 55,00 53,20 55,00 51,00 50,00

0,8 53,00 53,00 54,40 53,70 55,00 51,00 51,00

0,9 53,00 53,00 55,00 54,00 55,00 52,00 51,00

1,0 53,40 53,00 55,00 54,20 55,00 52,00 51,30

AITY 2,40 3,00 1,00 2,30 1,50 4,00 3,40

W3 tabnuiibl 3 BUAHO, 4TO HaOOIIbIIIEe IIETAHOBOE YUCIIO nMeeT obpazent Ne 3, comepxaiiee
MaKkCcHMaJbHOE KoinmdecTBO napapuHoB (69,32 %mac.) u H-napapuHoB (44,92 %mac.). DHeprus
B3aUMOJICHCTBUS «H-TIapapuH - mpucagka» Haumbombwmas (56,72 k[k/MOb MO CpPaBHEHHIO C
OTpHUIATENbHBIMH 3HAYEHUSMH ISl OCTAJIbHBIX TPYIII YIIIEBOAOPOI0B) (Tad. 1). DTO roBOpUT O TOM,
YTO, HAMMEHBIIIasl KOHIIEHTPAIUS IPUCATIKU JODKHA YBEIMYUBATH [IETAHOBOE YHMCIIO T€X TU3EIbHBIX
dbpakumii, B KOTOPBIX cojAep)KaHWe H-mapadUHOB HaWOoOJbIIee, YTO TMOATBEPXKIACTCS
HKCIEPUMEHTAIbHBIMH JaHHBIMU 1151 0Opa3na Ne 3. Jlanuslil 9(h(hekT Ha3bIBaeTCs MPHUEMUCTOCTHIO
YTJIE€BOIOPOAOB JU3EIbHBIX (PPaKIM K 11€TaHOMOBBIIIAOIIEH MpUCaIKe.

[Tpu noGaBieHuu npucagku B KOHIEHTpauuu, paBHoii 0,1-1,0 %00, MakcuManbHBIN IPHUPOCT
[IETAaHOBOTO unciia y oopas3ioB Ne 2, 6, 7 (tab. 3). Coneprkanue H-mapadUHOB JJISI HUX COCTaBJISET
ot 27 no 37 % wmacc. (Tab. 2), cneaoBaTenbHO, BEICOKOE 3HAUCHUE DHEPTHH B3aUMOJCUCTBUS «H-
napauH---pucagKa» MOATBEPKAAET XOPOIIYI0 TPUEMHUCTOCTh IU3EJIbHOTO TOILINBA, COJIEprKallee
O0sbIII0€ KOJMUYECTBO MapaduHOB, K IIE€TAHOIOBBIMIAIOUICH MpUCAIKE Ja)Xe NPU MHUHUMAIIbHBIX
KOHIICHTPAIIUSX.

Mo>HO 3aMeTHUTh, uTO A 00pa3ioB Ne 6 u 7 conepxkaHue napauHOB HAMHOTO MEHBIIIE,
yeM Jiy1st oOpasma Ne 2, HO TIpH 3TOM IPHUPOCT IETAHOBOTO YKCIIA TTPH 3HaYeHUsAX npucaaku ot 0,1 1o
1,0 %006 3HauuTeNbHBIA. DTO 00BACHSIETCA TEM, YTO O0Ilee cojepkaHue napapuHOB OOJIbIIE, YeM
CyMMa apoMaTHYeCKUX U Ha(pTEHOBBIX YIJIEBOJOPOJOB, TaK KakK corjacHo Tabiume | sHeprum
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B3aMMOJICHCTBUS apOMAaTUIECKUX U HAPTEHOBBIX YTIEBOJAOPOIOB UMEIOT OTPHUIIATEILHBIC 3HAYCHHS,
YTO MOJTBEPKIACT UX TUIOXYIO IPUEMHUCTOCTD K 11€TaHOMOBBIIIAOIIEH MPUCAIKE.

[IpueMucTOCTh MPUCATKH K JU3ETBHOMY TOIUIMBY 3aBUCUT OT COJEPKAHHS apOMaTHUYECKUX
yraeBoaopoaoBs. [lpu conep:kanuu apomMaTuyeckux yrieBogopoaoB donee 20 % mace, HaOI0qaeTCA
AHTAarOHUCTHYECKHH 3(p(eKT ee BIUSHNUS Ha TPUEMHUCTOCTH AU3EIBHOT0 TOIUIMBA K Ipucaake (Tad.3).
Jlst 06pasioB Ne 1, 3,4 u 5 mpupoCT 1IETAHOBOTO YKCIIa MPU J0OABICHUH TPUCAJIKA MUHUMAJIbHBIH.
B ofOpasmax Ne 1, 3, 5 conepxanue H-napadguHoB mnpesbimaer 55 %wmace (59,15 %mace,
69,32 %macc, 62,76 %macc COOTBETCTBEHHO), 4YTO JO/DKHO OBUIO YyKa3aThb Ha XOPOIIYIO
MIPUEMHUCTOCTh, OJHAKO COoZiepKaHue apoMaTuki npesbimaet 20 %mac. (26,21 %macc, 20,81 %macc,
28,64 %Macc COOTBETCTBEHHO). AHTaroHUCTHUECKUU H(PGEeKT ee BIUSHUS Ha NPUEMHUCTOCTh
J3EIHHOTO TOIUTMBA K MPHUCAKE «HUBEIUPYET» CHHEepreTndeckuil 3 PexT Biusaus napa@uHoB.

[110Xyt0 NPUEMHUCTOCTh APOMATUYECKUX YIIIEBOJOPOJOB TAaKXKE HAIJISJHO IOKa3bIBAET
3HAYEHUE PHEPTHM B3aMMOJCUCTBHS, CPEAHsS BeIHMUMHA KOTOpoil paBHa -0,56 k/[x/Momb (Tab.3).
Taxxe, HA OCHOBaHMH YHEPTHH B3aUMOACHCTBUS, MOKHO MPEANOIOKHUTH U TUIOXYIO IPUEMHUCTOCTh
Ha(TEHOBBIX YIJICBOJOPOJOB K IIETAHOIMOBHIMAIONICH TpHCcaaKke (CpelHee 3HAYCHUE DSHEPTruu
B3auMoecTBUsA paBHO -0,43 kJ[>x/MOJB).

TakuM 00Opa3oM, TPYIIIOBOM COCTaB JIU3EILHOTO TOIUIMBA OYAET OKa3bIBaTh 3aMETHOE
BIIUSIHUE Ha MPUPOCT LIETAHOBOTO YMCIA MPH JOOABICHUHM MPHUCAIKU, BBUAY CHUHEPreTUYECKUX U
aHTaroHucTudeckux d¢pdekToB. Biusaue nmaHHBIX 3(QQekTOB OymeT HANPSAMYI OTpakaTh
MPUEMHUCTOCTh MPHUCATKU K TOIUIMBY U TOBBIIIEHUE IIETAHOBOTO 4YHCIIA MPU H3IMEHEHHUH
KOHIICHTPAIIUU TIPUCATKH.

Pabora Beimonuena npu noanepsxkke Poccuiickoro Hayunoro donna (Ipoext Ne 18-79-00095)
B HamumonanpHOM HccnenoBaTenbckoM TOMCKOM TOJMTEXHUYECKOM YHHBEPCUTETE B paMKax
[IporpaMMbl  TIOBBILIEHUS KOHKYPEHTOCHOCOOHOCTH  HalmoHanmpHOTO  MCCIIe0BATEIBCKOTO
TOMCKOTO OJIUTEXHUYECKOTO YHUBEPCUTETA.
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3AIAJTHO-CUBUPCKOM IJINTHI

U YYACTKA «EHUCEUCKW» CUBUPCKOM IJIAT®OPMBbI

Komuies B.H.
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AHHOTanus. PaccMOTpeHBbl THUAPOTre0IOTMYECKUe OCOOEHHOCTH NPUPOAHO-TEXHOIC€HHON
CHUCTEMBI 3aXOPOHEHMS BBICOKOPAJNOAKTUBHBIX M JIOJITOKHUBYIIMX OTXOAOB B IEPEXONHOH 30HE
3amanno-Cubupckas mmra — Cubupckas miardopma - Anrae-CasiHcKast OporeHHIecKast 001acTh.

KiarueBble cjIoBa: I'e€0JIOIrHYECKOE 3aXOPOHCHUC PAJUOAKTHBHBIX OTXOJ0B, ITOA3CMHOC
CTPOUTCIBCTBO, MOTHUJIBHHUK, 6630H3.CHOCTB, THUAPOrcoIorus.

ABOUT POSSIBLE IN THE CONTEXT OF RADIATION HAZARD
HYDROGEOLOGICAL CONTACT OF ROCKS

OF THE WESTERN SIBERIAN PLATE

AND OF THE YENISEISKIY SITE OF THE SIBERIAN PLATFORM

Komlev V.N.
Apatity, e-mail: komleva_ap@mail.ru

Abstract. The hydrogeological features of the natural-technogenic system of highly
radioactive and long-lived waste disposal in the transition zone West Siberian plate - Siberian
platform - Altai-Sayan orogenic region are considered.

Keywords: geological disposal of radioactive waste, underground construction, waste storage
facility, safety, hydrogeology.

Poccnsa nnanupyer coznare B KpacHosipckom Kpae, Ha ydacTke «EHucCenckuil», B peaenax
3ATO Xene3znoropck, Ha npombinuieHHON Tepputopun PI'VII «'opHO-XMMHUYECKUNT KOMOMHAT
(I'’XK) denepanpusbiii maxtaoro tuna [II'3PO (apxeiickue rueiicsl, Ha TiyouHe 450-550 M) - myHKT
IITyOMHHOTO 3aXOpPOHEHUs PaJuoakTUBHBIX 0TX0A0B (PAO) 1 u 2 KiaccoB OMacHOCTH, TBEPABIX.
['Heiichl 3a pyOexxoM He MPUMEHSIOT B kKauecTBe BMentaromien cpensl 1uist [II'3PO. Tem 6onee, kak B
Poccuu, raelicel rnodanbHOM (TuTa-uiardopmMa) 1 JIOKAIbHOM (IpeBHUE THEUCHl U OTHOCUTENBHO
MOJI0/1asi UHTPY3Us IPaHUTOB BOJIU3M MOIIHBIX ellle 00Jiee MOJIOIBIX FOPCKUX OCAJKOB) MEPEXOIHBIX
30H, BOJTU3U KpyIHOM peku. Tem Ooiee, uTo yyacTok « EHHCEHCKHIT MPUHAAIEKUT ATAMAHOBCKOMY
Kkpsky CasiH - TekToHMueckoMmy y3iy 3amnanHo-Cubupckod mumtel, CuOupckoil miuatdopMbl U
Anrae-CasHcKol oporeHndeckoi obnactu. Pycno u 6epera Enuces, Mapkupyrolero riooanbHyk0o
KOHTHHEHTAJIbHYIO HEOAHOPOIHOCTh/TII00AJIbHBIN re0IOrnYecKuil mepexo, He OyayT MUJUIMOH JIET
0e3pa3IMyHbIMU K JUHAMHKE 3€MHOW KOpBI, HAJIO)KEHHON Ha TUHAMUKY peku. Kpome Toro, miaHsl
1o ydactky «EHHCecKuii» He IUIeHbI ApYTuX HeAocTaTkoB [ 1]. B HacTosel ctaThe pacCMOTPEHBI
HOBBIE HACTOPAKUBAIOIINE OOCTOSATEIHCTBA.

Bomusu mnomanku [MI'3PO yxe mumerorcst paszHbie (MMOA3EMHBIE WU HA3EMHBIC), SIEPHOTO
toruBHOTO 1HKiIa (SATLl), 0OBbEKTHl TOJTOBPEMEHHOTO pa3MelIeHUs (XpaHCHHE U 3aXOpPOHEHUE)
PAO u orpaboragmiero suepuoro torusa (O T), kommiekc nepepadotku OSAT u npyrue B coctaBe
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AJIEPHO-KOCMHUYECKOT'0 KJacTepa. 3aBepuIatoT MOA3EMHOE 3aXOPOHEHHNE IIPOMBILIUIEHHBIX PEAKTOPOB
I'XK o cioco0y «Ha MecTe» U IKCIUTYaTUPYIOT MOUroH «CeBepHBIi» (I0OpCKUe 0Ca0YHbIe M1aCThI-
KOJIJICKTOPHI BO BIIAJIMHE CKAJIbHOTO apXeicKoro GpyHaaMenTa, 3axoponenue xuakux PAO, XKPO).

Tepputopuss '’XK («rHEHCOBBIA IMOTYOCTPOB») Ha 3€MHOM MOBEPXHOCTH 3akKaTa MEXIY
Ennceem u yrienocHbIMH (M 00BOAHEHHBIMH ) 00pa3oBaHusIMH 10pbl. FOpckue oTnoxkenus 3anaaHo-
Cubupckoro IJIUTHOTO KOMILJIEKCA BTOPralOTCS Ha COMNPSOKEHHYIO Tepputopuio Cubupckoit
wiatopmbl 1octaToyHo O6sm3ko ot rwomaaku I1I'3PO (Bocrounee, monmHa Yepckoro), a Takxke
roro-3amnagnee [2, ¢. 13]. Eciu paccmaTpuBaTh IeoJIOTHYECKYHO CHUTYAIMIO BIIIyOb MUHUMYM JI0
ueneBoro untepsaia [II'3PO, To kapTuHa enie TpeBokHEH. Bmeniaromas «rHeldcoBbIi OTYOCTPOBY
I0pa B TUAPOTEOJIONMYECKOM OTHOUICHMHM NPUHAANEKUT 3anagHo-CHOUpPCKOMY apTe3HaHCKOMY
Oacceifny. Boapl NpOBOASIIMX TOPU30HTOB HMEIOT BBICOKMM Hamop. MHOTHME CKBaKUHBI B
UHTEpecyromeM paiioHe GponTanupyroT. CuuTaroT (110 MOBBIIICHHBIM MTOKa3aHUIM (Topa U XJopa),
YTO MPOBOASAIIME TOPU3OHTHI IOPHI 3alMTaHbl BOCXOASMICH TIIyOMHHOW BOJOW TO 30HE
[Ipuenucerickoro pasinoma noa goiuHor Exnuces [3]. Bocxonsiuye noTOKM ApeBHEN BOJIbI HE MOTYT
OBITh JIOKAIBHBIM TTporieccoM. C TTOMOIIBI0 KaKUX-THOO TEXHOJIOTUH C HUMH BPSJ JIK BO3MOYKHO
crpaBuTbcs. Tem OoJee, UTO OHU U UX TIOBE/IEHUE YK€ B MOKPBIBAIOIINX OTIOKEHUSAX I0PBI BOJIU3U
«THEMCOBOro NOJyOCTPOBa» HE U3YUEHBI.

Kcratu, anomansHbie XJI0p U yriepo (UKCHPOBAIN B CKBaXKHHAX ydacTKa «EHHCeHcKuiiy.
Ho Torma 3toT dakr oO0bscHumu Bo3MOKHBIM BiausHHeM ['XK [4, c. 58] (d4ro TOXKE HE MOXKET
pangoBaTh, pacCMaTpUBasl 3TU AJIEMEHTHI KAK MHAMKATOP MEPEMEIICHUS MOI3EMHBIX BOJ B THEHcax
IIPOMBIIIIEHHON Teppuropun). Ilon3emMHble BOJBI 1I€IEBOIO MHTEpBaJla B CPaBHEHUHM C BOJAMU
PacMoJI0KEHHOU BbIIIE «OTHOCUTEIBHO BOJIOHOCHOI» 30HBI YK€ HEeCyT B cebe 3aMeTHbIe IPUMECH
(npesbimenus [1JIK) psna mukposnementoB [4, c. 46-47] (TO €CTh, OTIMYAIOTCS MO COCTaBY OT
MOJ3eMHON BOABI, (hopMHpyeMoOl, NpeuMyIIeCTBEHHO, aTMochepHbIMU ocagkamu). OTMeTuM
pe3yJIbTaThl TpacCepHOro omnbiTa B ckBaxkuHe [IP-1: xaoTuuHoe M3MeHEeHUEe UHAUKATOPA-TPUTHUS B
OoTOMpaeMbIX Ha MPOTSHKEHWU MOYTH JBYX MeCsAlEeB MpoOax BOABI 1IE€JIEBOr0 MHTEpBaja (a He
MTOCTOPOHHUH JIM 3TO TPUTHUM, XAOTUYHO NEPEMEIIAIOLINICS B MACCUBE, HCKaXKaJl PE3yJIbTaThl OIBITA,
Hanpumep TpuTHi nomuroHa «CeBepHblil» [5]?), cyllecTBEHHOE MOCTYIUIEHHE XUAKOCTH H3BHE,
HECTaOUIIbHOCTD I10 XMMHUYECKOMY COCTaBY BOJIbI IIpoliecca CTaOUIBLHOTO OOBOIHEHUS, TOCTYILIEHNE
B H30JIMPOBAHHYIO 30HY ONPOOOBaHMS MOJIOABIX HMHQWIBTPALMOHHBIX BOJ U HX CMEIIEHHE C
npeBHuMu [4, c. 59]. B urore, HaTypHbIE HCCIIEIOBAHUS TMOKA3aJM, YTO MEXAHH3MbI NMHUTAHHSI-
pasrpy3KH LEJIEBOr0 NHTEPBAJIa BPsiJ JIU SICHBI.

B nepuon unTepeca B cBsi3u ¢ 3axopoHeHreM PAO k coceanemy HukHekaHCKOMY MacCcHUBY
rpanutonioB reosioramu OOO «EnuceiiHedTeras» Oblla BBINOJIHEHAa KOMILJIEKCHAs OLEHKa €ro
I0’)KHOM 4YacTu Ha MpeAMET IeOJUHAMUYECKOW aKTMBHOCTM W MOHOJUTHOCTH albTEPHATHUBHBIX
y4acTKOB. B TOM umcie, Ha OCHOBE T€OXMMMUYECKHUX MCCIENOBaHUN. B uyacTHOcTH, mpu ra3oBoi
CbEMKE BBISBIIEHbl YCTOWYMBBIE AHOMAJIUU TOBBIIIEHHBIX COJIEP)KaHUM YIJIEKUCIOr0 rasa u
(peAmoNIOKUTENBHO, TIIYOMHHBIX) YIJIEBOJOPOIOB (ocoOeHHO MeraHa) [6]. HyxHa momoOHas
OlICHKa W TMPUMEHHUTENbHO K THelcoBoMy «monyocTpoBy» ['XK (comepxkaiiemy ydacTok
«EHucelickuit») ¢ ero pa3sHooOpa3HbIMH KOHTakTaMu. KpoMe Toro, B cuily BO3MOXKHOM B3aUMOCBSI3H
Ha pa3HbIX IMTyOMHaX (DIIOMIHBIX PEKUMOB THEHCOBOTO «I10yOoCcTpoBay U 3amaaHo-CHOupcKoro
apTe3uaHcKoro dacceiina, MoJie3HO HATOMHUTB ¥ 0 HEOOXOAMMOCTH, C IIeJIbI0 POTHO3a OyyIEero B
reoJOrM4eckoM MaciiTade BpEMEHH, PEeTPOCHEKTUBHOTO M3YyUEHHUs TUHAMHKU BOJHOTO PEXHUMA,
0CaJIKOB MECTHBIX O0JIOT M 03ep (BepXHHUH 3Tax OacceiiHa) — MHIUKATOPOB BOABI Ha CONMPSKEHHBIX
¢ uromaakamu 00bexToB ATL Tepputopusix [7].

CIOXHBIM MO CTPYKTYPHO-TEKTOHMYECKUM XapaKTEPUCTUKAM «THEHCOBBINA IIOJIYyOCTPOBY,
TpeOyemasi MOHOJMTHOCTb KOTOPOI'O HE IMOATBEP)K/I€HA, KOHTAKTHUPYET IO BCEMY HHTEpPBAIy
MHTEPECYIOMIUX TIYyOMH C COTHAMU METPOB IOPCKHUX OTJIOXKEHUH (HWXKHMHA dTax OacceiiHa),
COJIep>KaIlNX BOJJOHATIOPHBIE (BO3MOKHO, ¥ TA30HACKIILIEHHBIE 13-3a U3BECTHOTO SIBJICHUSI AeTa3alluu
3eMiIM 1O TIyOMHHBIM pa3joMaM) BBICOKOH MPOHUIAEMOCTH cJOU. BO3MOXeH, JOMOTHUTEIHHO K
BOJIE C 3€MHOM MOBEPXHOCTU (M Jake KaK OCHOBHOM), MEXaHM3M IHUTAHMs LIEJIEBOrO0 MHTEpBasa
ryOMHHOM BOs10M. DakT cyliecTBOBaHMS B FHelcax ydyacTka «EHMCEeMCKHil» BOCXOIAIIErO MOTOKa
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MOJI3EMHBIX BOJI MOXKET IMOJYYUTh €Ile 0JHO o0ocHOBaHME. OIHAKO I'e0JOropa3BeIKu ITyOOKUM
OypenueM (He MeHee 1 kM) He ObLIO 1O rHelicaM | 110 Fope (Kak BAOJIb BOCTOYHOW IPAHUIIBI IIOPO/I,
TaK W 3amajiHomn).

[ToTpebHOCTh U3yYaTh JOKAIBbHYIO F€PMETUYHOCTh KOHTAKTa THEHCHI-IOpa HA TEPPUTOPHUU
I'XK yxe Bo3Hukaina B cBsi3u ¢ noauronom JKPO «Cesepusiii». CoOTBETCTBYIOIIME PabOTHl ObLIH
BBITIOJIHEHBI. HOBOEe oOmupHOe m3ydeHue koHTakTa B cBsizu ¢ [II'3PO 00ycioBiIeHO HE TOJIBKO
BO3MOYKHOCTBIO OOMEHa BOJOW MEXAy THeWcaMH U IOpOW, HO M HEOOXOIMMOCTBHIO IPOTrHO3a
coxpaHeHus/HecoxpaHeHus: ¢uougHoro (Boaa, XXPO) pexxuma B kontype [II'3PO — momzemubIii
koMiuiekce I'XK — nonuron «CeBepHblii» - 3eMHas IOBEPXHOCTb — EHMCEN.

Ecny KOHTaKT 10pbI C «THEHCOBBIM MOJIyOCTPOBOM» U3HAYAIBHO HEJOCTATOYHO IrepMETUYEH
WIA TIOTepSeT TePMETUYHOCTh 1O KAKUM-THOO TEXHOTEHHBIM NpUYMHAM (B YaCTHOCTH, H3-3a
MPEJICTOSIIIUX MAcIITaOHBIX TOPHBIX padoT), TO (PYHKIMOHUPOBAHUE BCEX MOA3EMHBIX OOBEKTOB
npommutonaaku ['XK ocinoxHHUTCS, a 3KOJIOrMYecKass CUTyalus B PETHOHE MOXKET YXYALIUTHCS.
be3onacHoCTh KOHTaKTa HAJEXKHO HE U3ydyeHa 10 crpourtenbersa [11'3PO.

K coxaneHuto, TIHApPOreoJOTMYECKHME TPOTHO3bI HAa OCHOBE MaTEeMaTHYECKOIO
MozenupoBanus B cBsi3u ¢ [II'3PO BhINONHAIOT Yepecuyp ynpoIieHHO, 0e3 TI0CTATOYHOM MOIHOTHI
HCXOJHBIX JaHHBIX, IPU C1a00M COOTBETCTBUHU MOJIEIHU PEAJILHOCTH U OKUAAHUSIM — CJIEJOBATEIBHO,
MIPOTHO3BI BPS U HaJeKHbl. CIIEHapUHU BKIIOYAIOT JIUIIb cOOp U (UIBTPAIUIO BOJBI C 3€MHOM
MIOBEPXHOCTU, CTPYKTypa MU TPELUIMHOBATOCTh HEPA3BEJAHHOIO MacCUBa — WJICAIM3UPOBAHHBIC
B3rJ1s14b1 110 2015 1. (KOTOpBIE MO33K€ MHOTOKPATHO KPUTHKOBAIIKCH), HE IPUHUMAIOTCSI BO BHUMAaHUE
(Ipu «1IJIaHUPOBAHUMU» HA CTO, THICAYM U MUJLJIMOH JIET) pe3epByapsl BoAbl B MaccuBe Ha 200-300 m
BbIIIIE TOPU30HTA 3aX0pOHEHUSI PAO — TeXHOr€HHBIE MYCTOThI, KOTOPBIE 3aMOIHATCS K TOMY BpEMEHHU
BOJIOH.
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HNEPCIIEKTUBbBI IPUMEHEHUWA
CYBJIMMHUPOBAHHOTI'O ITMIEBOI'O PACTUTEJIBHOI'O CbIPbHSA
HA TEPPUTOPUU XMAO-IOI'PbI

Hexopomes C.B., Hexopomena A.B., I'opuukos H.B.
Xanumoi-Mancutickas 2ocyoapcmeennas MeOuyuHckas akaoemusi, 2. Xanmol-Mancuiick,
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AHHoTauus. B cratbe paccMaTpuBaeTcs TEXHOJIOTUS CyOJIMMAlMOHHON CYIIKH MHIIEBOIO
PaCTUTENBHOTO ChIpbS M IIEPCIEKTUBBI €r0 NPUMEHEHUS Ha TEPPUTOPUM XaHTbI-MaHCUICKOIrO
aBTOHOMHOT0 OKpyra — FOrpsr.

KiroueBnle ciioBa: ChIPbC MUIIIECBOC, KOHCCPBUPOBAHUC, CYIIIKaA, CY6J'II/IMaI_II/I${.

PROSPECTS OF APPLICATION
OF FREEZED FOOD PLANT RAW MATERIALS
IN THE TERRITORY OF KHMAO-YUGRA

Nekhoroshev S.V., Nekhorosheva A.V., Gornikov N.V.
Khanty-Mansiysk State Medical Academy, Moscow, st. Khanty-Mansiysk,
e-mail: serg-nehor@rambler.ru

Abstract. The article deals with the technology of freeze drying of edible plant raw materials
and the prospects for its application in the territory of the Khanty-Mansiysk Autonomous Okrug -
Ugra.

Keywords: food raw materials, canning, drying, sublimation.

Xantbl-MaHcuiickuii  aBTOHOMHBIH oOkpyr — lOrpa (XMAO-HOrpa) umeer oOrpomHyro
TEppUTOpHIO, OOJIee MOJOBUHBI KOTOPOM 3aHMMAIOT Jieca. JTa TEpPpUTOpHUS MajlOHACEJIEHHas, B
OCHOBHOM TPYJIHOJIOCTYIIHAsl U IO CUX MOp ee 0oJbIlasi YacTh OCTAETCSl HE TPOHYTOI 4ETIOBEKOM U
npoMbliieHHOCThI0. B XMAO-IOrpe npoMmbllsIeHHOCT B OCHOBHOM CBsi3aHa ¢ HedTe- U
ra3oJ00bI4eld, BO3ACUCTBUE KOTOPOM Ha OKPYXKAIOLIYI0 Cpely HOCUT JIOKAIBHBIM Xapakrep, a
CEJIbCKOE XO3SIIICTBO MPaKTUYECKH OTCYTCTBYET, B CBSI3M C YEM OCHOBHAs Macca IOTOpCKOM
pPacTUTENILHOCTH, TIOKAa YTO, HE HeceT Ha ce0e CJeI0B aHTPOIIOT€HHOT'O BO3JEHCTBUS U MOXKET
CUMTATHCS FKOJIOrHuecku unctoi. B aukoii npupozae FOrpe npouspacrator 6osiee 800 BUIOB BBICIINX
pactenuii, u3 koropeix 6onee 300 — moryt ynorpebiasatbes B nuuty [1]. B Haubonbmeit crenenu
ceifuac 3aroTaBJIMBAIOTCS ¥ YIIOTPEOISIOTCS B MUIILY HEKOTOPBIE JIECHBIE U OOJIOTHBIE SITOJIbI, @ TAKKE
cbeZl00HbIe TpuObI. OTHAKO, 10JIS 3THUX BUJIOB AUKOPOCOB B OOIIECTBEHHOM MUTAHUU HA TEPPUTOPUHU
XMAO-IOrps! oueHb Maja 1 TpeOyeT CBOEro yBEJIUUYEHHUS.

OCHOBHBIE NPUYMHBI HEAOCTATOUHOW BOCTPEOOBAHHOCTH MECTHBIX TUKOPOCOB B KauecTBE
nueBoro celpbst B XMAO-IOrpe Bcem n3BeCTHBI. DTO CE30HHOCTh IOCTABOK, OTCYTCTBUE KPYITHBIX
OINTOBBIX IOCTABUIMKOB, HECTAaOMJIBHOCTh II€H, YacTO€ OTCYTCTBHUE CONPOBOJUTEIBHOH U
pa3penuTeTbHOM JOKYMEHTAIUH, CJIOKHOCTH € JIOTHCTHKOM 1 mpoure. Eciiu monpoOHo pazobparhes
B IIEPEUYMCIIEHHBIX IPUYMHAX, TO MOXHO IPUNWTU K BBIBOJY, YTO 3HAUUTENbHASI UX YaCTh ABIISETCS
CIIEZICTBUEM HECOBEPUICHCTBA TEXHOJOTHI 3aroTOBKM, MNEpepabOTKH, AOCTABKM M XpaHEHUs
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JUKOPOCOB, KOTOpbIE, B CBOIO OYEpEeib, 3aBUCAT OT HCIIOJIB3YEMOTO crocola TOJIrOCPOYHOIO
COXpPaHEHMs IPOJAYKTOM CBOUX IHUIIEBHIX U TOBAPHBIX CBOMCTB, T.€. €r0 KOHCEPBALIHH.

B nacrosimee BpeMsi H3BECTHO MHOTO CIIOCOOOB KOHCEPBHUPOBAHUS MHUIIEBHIX MPOAYKTOB U
[IUILIEBOrO0 PaCTUTENILHOTO ChIPhs, KOTOPBIE YCIOBHO JAEATCA (PU3MUYECKHE, XUMUYECKUE, PU3UKO-
XUMHAYECKHEe M OHOXMMHUYECKHE. BOJBIIMHCTBO M3 HUX SBJISIOTCS BOCTPEOOBAHHBIMU IIPU
KOHCEPBUPOBAaHUM JUKOPACTYIIUX OOJOTHBIX M JIECHBIX Sr0Jl B OBITOBBIX M IPOMBIIIJICHHBIX
ycnoBHsX. B Toke BpeMsi MHOTHE U3 MEPEUMCIIEHHBIX CIOCOOOB KOHCEPBUPOBAHMS 3HAUUTEIBHO
CHWJKAIOT IMILEBbIE CBOICTBAa MPOAYKTOB MEPepadOTKU WM YCIOXKHIIOT HMX JaJbHEHIIyo
noructuky. OIHUM U3 BOXHEHIINX (aKTOPOB SBISETCS MPUCYTCTBHE BOJBI, KOTOpas SBISIETCS
OCHOBHBIM HHIPEIMEHTOM CBEXEro pPACTUTEIBHOIO ChIpbi. B cBA3M ¢ TeMm, YTO MHOTHe
COCTABIISIFOLINE PACTHTEIBHOTO CBHIPhS CIHOCOOHBI YYacTBOBATh B PEAKIMAX THIPOIH3A, TO
KOHIIEHTPALUs BOJBI SIBJISETCSI KPUTHUECKUM (PAaKTOPOM B COXPAHEHUU IHUIIEBBIX CBOWCTB BCErO
npoaykra. Kpome 310oro, ¢ yMEHbIIEHHEM COAEP KaHUSI BOJBI B IPOYKTE HUHTEHCUBHOCTH PA3BUTHS
MHUKPOOPIaHU3MOB IAJAET, a IPU YMEHbIICHUN COAEP)KaHUS BOJbI HUXKE ONPEIEICHHOro mpeena
UX pa3BUTHE BOOOIIIE Mpekpamiaercs. Takum 00pazom, criocoObl KOHCEPBUPOBAHHSI, OCHOBAaHHbIE Ha
YCTPaHEHUM BIUSHUS BOIBI HA MPOAYKT, UMEIOT PsAJ HexocTaTkoB. IlepeBox BOIBI U3 KHUIAKOTO
COCTOSIHMSI B TBEpJIO€ (3aMOpO3Ka) TpeOyeT MOJIEPKaHMUsI HU3KUX TEMIIEpaTyp B MPOLIECCE BCETO
MOCTIEeYIOIIEro IMepuoja XpaHEHHs, a HCIApeHHe BOJbI INPH OOBIYHBIX YCIOBUSX TpelyeT
IPOJOJDKUTEIBHOTO BO3JIEHCTBUS HA MPOAYKT BBICOKMX TEMIEpaTyp, 4YTO HE CIOCOOCTBYET
COXpaHEHHIO0 OMOJIOTHYECKH aKTHBHBIX BEIIECTB [2].

OTHOCHUTENPHO HOBBIM M INAISIIAM CIIOCOOOM YyIAJEHUS BOJABI M3 TPOIYKTA SIBIISETCS
CyONMMalMOHHAs CyHIKa — HpolecC yIaleHHs pacTBOPUTENs M3 3aMOPOXEHHBIX MPOJYKTOB,
OCHOBAHHBIM Ha HCHAPEHUM KPHUCTAJIOB JibAa 0e3 oOpa3oBaHus kuakoi ¢asel [3]. SBnenue
CyOJIMMalMY YK€ JJaBHO M3BECTHO YEJIOBEKY, HO JUIsSl €ro MPUMEHEHUs B TEXHOJIOTUHU NepepaboTKH
IIPOJAYKTOB MUTAaHUs TpeOyercs cioxkHoe obopynoBanue. Co BTOpoil mosoBuHbI 20-T0 Beka 3TOT
Croco0 KOHCEpBALlMM CTall MPUMEHATbCS MpPHU IMPOU3BOACTBE NUTAHUSA M KOCMOHABTOB,
MOJIIPHUKOB U CHEUMNOAPA3IeICHUN, HAXOAAIIUXCS B ITUTEbHON U30JISIIMK OT BHEIIHETO MHpa, a
TaKKe JJI HaydyHBIX uccienoBanuil. Ha ceromns yxe cylmecTBylOT OTEUECTBEHHBIE TPOU3BOIUTENN
MUIIEBBIX CYOJIMMATOPOB Pa3IMYHON MOILHOCTHU, MPOU3BOAUTEILHOCTH U CTOMMOCTH [4].

C nosiBlIeHHEM KOMMEPUYECKUX CYOJIUMAlMOHHBIX YCTAaHOBOK CYOJIMMHPOBAHHBIE MPOTYKTHI
Hayajly MOSABIATHCA M B PO3HUYHON Topromie. Tak, oObeM pbIHKAa CyOJIMMHpPOBAHHBIX SITOA U
¢pyxToB B Poccuu B 2018 1. coctaBui 1,5 Thic. ToHH. 13 HUX 31% npuiiencs Ha JecHble Sroabl, 19%
Ha ManuHy U 10% Ha kiI1yOHUKY M 3eMISIHHKY. VIMIopT cyOnMMHpOBaHHBIX SITOA U (PYKTOB B
Poccuro cocraBun 206 T, a skcnopt — 446 kr. llpu 3TOM OCHOBHBIMH CTpaHaMH HUMIIOPTEPAMHU
okazanuch Kutaii ¢ 79% u CepOusi ¢ 20%. B poccuiickoe o01iecTBeHHOE MTUTaHUE CyOJIMMHUPOBAHHOE
PacCTUTEIBHOE ChIPHE NIOKA YTO HE IIPOHUKIIO, XOTS OHO TOTO 3aCIyKHUBAET.

CoBpeMeHHbIH Tpoliecc CyOIUMAIMOHHON CYIIKHM MUIIEBOTO ChIPbs BBIMISAUT CIEIYIOIIUM
obpa3zom:

-CBEKHE OBOIIY M (GPYKTHI OYMINAIOT, MOIOT, HAPE3al0T U 3aMOpakuBatoT 110 -15 °C u Huxke;
MHOTHE SITOJIbl 3aMOPAKUBAIOT LIETTUKOM,;

- Hape3aHHbIE JIOMTUKAMM MPOAYKTHI MMOMEIIAIOT B BaKyyMHYIO KamMepy, BHYTPH KOTOpPOI
npoaykT nogorpesaetcs A0 +40-50 °C, a u3 OKpyKaroIero mpocTpaHCTBa C MOMOIIBIO XOJIOAUIBLHOM
yctaHoBkH 1ipu -50 °C ypansercs Bcs Biara;

- yepe3 20 9yacoB IpOLECC CYIIKM MPEKpAIlaeTcs U TOTOBBIM NMPOAYKT H3BIEKAETCS M3
cybnumaropa [ yIakoBKU B TEPMETHYHYIO Tapy JUIS IITUTEIbHOTO XPaHEeHHUSL.

CyOnauManmoHHasi CyliKa MUIIEBBIX MPOAYKTOB SIBJISETCSI CaMbIM COBPEMEHHBIM CIIOCOOOM
KOHCEpBHpPOBaHUS (PYKTOB, OBOLIEH, MsAca W TOTOBBIX OJIOJ Ha JUIMTENbHBIA mepuoi. OHa
MIO3BOJISIET  COXPAaHUTh B TNPOAYKUHMHM MAKCUMAJIBbHOE KOJIMYECTBO IIOJIE3HBIX  BEIIECTB,
MHUKPOJIEMEHTOB M BHTaMHUHOB OJylarofapsi TOMY, 4YTO INpH CYOJIMMHMPOBAHUU MPOIYKLIHS HE
IIO/IBEPraeTcsl BO3ACHCTBUIO BBICOKMX TEMIIEPATYP, a €€ MOBEPXHOCTh HE OKHUCISAETCS KUCIOPOAOM
Bo3ayxa. [Ipu cyOnumanuu u3 npoaykra ynausercsl IpakTUYeCKH BCs COAEPIKaIlasics B HEM BIIara,
3a MCKJIIOYEHMEM XHMMUYECKH CBA3aHHOW BOJbl. BBuIy 53TOro macca MNpoOayKIUH 3aMETHO
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ymesbinaercs. K nmpumepy, MHOrue Arojabl MOryT notepsAts 10 90% cBo€il Maccel, a HEKOTOpBIE
OBOIIM - 110 95% MaccHI.

[TumeBoe ceippe, moABepruieecs CyOaMManuu, He TpeOyeT MpH XpaHEHUH CIIEHUAIbHBIX
ycinoBuii. OHO MOXKET XPaHHUTBCS B HEMPO3pAavyHOM YIaKOBKe IpHU Temriepatype oT -40 mo +40 °C
MPAaKTUYECKH HEOTpaHMUEHHBIN cpoK. Ha mpakTuke 3TOT CpOK OrpaHUUYMBAIOT 3 rojgamu u Ooinee (10
25 ner).

CyOnumupoBaHHbBIE  TPOJAYKTHI  Meper  YHnoTpeOjieHHe  MOXKHO  BOCCTAaHOBHUTh
(peruapaTpoBaTh), a MOKHO YNOTPEOJIATh B MUILY U B NepepaboTKy B CyOJMMHPOBAHHOM BHJIE.
[Tocnennee ocoOeHHO KacaeTcs (PPYKTOB U OBOIIEH, M3 KOTOPBIX M3TOTABIMBAIOT MIOCIH, CHEKH,
YUIICHl ¥ UHBIE TOTOBBIE K YIOTPEOIEHUIO IPOAYKTHI. [l ynoTpedaeHus cy01MMUpOBaHHON MUILU
B BOCCTAaHOBJICHHOM BHJIE JOCTAaTOYHO 3a 10 MHMHYT mepes ymoTpeOJieHHeM 3aluTh CcyOnumar
HEOOJIBIIMM KOJIMYECTBOM TEIJIONH BOJABI U CyOIMMUPOBAHHBIA IPOAYKT BEpHETCS MPAKTHUECKU K
HCXOJHOMY — CBIpOMY COCTOSIHMIO. J[OCTaTOYHO MOJHO BOCCTaHOBSTCS CTPYKTYpa, INIOTHOCTh U
UHBbIE OpraHoOJENTHYEeCKHE IoKa3aTeau MnpoAaykra. Ilo opraHojgenTHYecKHMM IOKa3aTelsiM
BOCCTAHOBJICHHBIN IPOAYKT C TPYIOM OTJIMYAETCS OT UCXOHOTO.

B ob6nactu 3arotoBkuM M mnepepabOTKH MUILEBOTO PAaCTUTEIBHOTO ChIPbsi HA TEPPUTOPUHU
XMAO-KOrps1 Haubomnee NEPCIEKTUBHBIMA HAMpPaBICHUSAMU IPUMEHEHHS CYOJIMMHPOBAHHOTO
PaCTUTENILHOTO ChIPbsI ABJISIOTCS:

- obecrieyeHrEe TMOJHOLUEHHBIM MUTAHUEM DPA0OTHUKOB HedTera3oo0bIBaIONICH OTpaciu,
paloTarolIMX BAaXTOBBIM METOJIOM Ha YAAJICHHBIX TEPPUTOPUAX WM B YCJIOBUSAX CAHUTApHOU
U30JISILMY;

- IUTaHUE CIIOPTCMEHOB B MEPHOJ TOATOTOBKH K COPEBHOBAHUSAM U B XOJI€ COPEBHOBAHMIA;

- CHEUMATUM3UPOBAHHOE IIUTAaHWE MJI [AaLKUEHTOB OOJBHUYHBIX CTAallMOHAPOB, JOMOB
IpecTapesbiX U UHTEPHATOB;

- «HaTypaJbHasg BUTAMMHM3ALMs» pPAIMOHOB JETCKOrO NUTaHUs B 00Opa3oBaTENbHBIX
YUPEXKICHUSAX.
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AHHOTanusi. ABTOPOM pacCMAaTPUBAIOTCS OCHOBBI IPABOBOIO PEryJMpPOBaHUS Mep s
CHUKEHUS DKOJIOTUYECKUX PUCKOB OT JIECHBIX IT0KapOB HA TEPPUTOPUSIX KOPEHHBIX MAJTOUYHUCICHHBIX
Hapos10oB CeBepa, OCYIIECTBISIIOIIMX TPAJAULIMOHHOIO MPHUPOAOINOIb30BaHUS HA 3€MIISIX JIECHOTO
donma, a TaKke CHOPMYIUPOBAHBI IMPEATIOKEHHUS, IMMO3BOJISIONINE MUHHUMH3UPOBATH PUCKHA OT
yIPO3bl JIECHBIX MOXKAPOB U MOBBICUTH YKOJIOTMUYECKYI0 0€30MaCHOCTh HCKOHHBIX MET MPOKUBAHUS
KOPEHHBIX MAJIOYMCIIEHHBIX HAPOJIOB.

KiaroueBble €J10Ba: SKOJIOTHUECKHUE PUCKH, KOPCHHBIC MAJIOYUCICHHBLIC HApPOJbl, JCCHBIC
IoXKapsal.

LEGAL DIRECTIONS OF MINIMIZATION OF ECOLOGICAL RISKS
OF TERRITORIES OF TRADITIONAL NATURE USE

OF INDIGENOUS PEOPLES OF THE NORTH

FROM FOREST FIRES

Elmendeeva L. V.
Surgut State University, Surgut,
e-mail: elmendeeva_ Iv@surgu.ru

Abstract. The article discusses the basics of legal regulation of measures to reduce
environmental risks from forest fires in the territories of indigenous peoples of the North, carrying
out traditional nature management on the lands of the forest background, as well as legal issues that
minimize the risks from the threat of forest fires and improve the environmental safety of the ancestral
meth of indigenous peoples.

Keywords: environmental risks, indigenous peoples, forest fires.

Okosoruyeckas 60€30MacHOCTh, 0OecTieyeHe rapaHTuil KOPEHHBIX MaJIOUMCIIEHHBIX HApOI0B
[0 3allUTe MCKOHHOM cpelabl OOMTaHUS M TPAAULMOHHOTO 00pa3a >KU3HU SIBISAIOTCS Ba)KHBIMU
BOIIPOCAaMH HAIIMOHANBHBIX HHTEPECOB CTpaHbl. OcoOEHHOTO BHUMAaHHUS TPEOYIOT IPABOBHIE
HanpaBjIeHUus1 00eCreuyeHUss MUHUMH3AIMHU SKOJIOTHYECKUX PUCKOB JJISI MECTHOTO HAaceNIeHUs M3
qrclia KOPEHHBIX MaJIOYHCIEHHBIX HAPOJIOB CEBEPHBIX TeppuTopuit Poccuu.
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@enepanbHblil 3ak0H «O0 0XpaHe OKpY)KaIOLIeH Cpebl» ONpenenseT 3KOIOTHYECKHH PUCK
KaK «BEPOSITHOCTb HACTYIUIEHHUS COOBITUS, HMEIOLIEro HeOJIaronpusTHbIE IOCIEACTBUSA IS
IIPUPOJHOM Cpelbl M BBI3BAHHOIO HETATHBHBIM BO3JACHCTBUEM XO3SMCTBEHHOM U HMHOWU
JESATEIbHOCTH, YPE3BbIYaAWHBIMU CUTYALUSAMH IIPUPOJHOTO M TEXHOTEHHOro xapakrepa» [1]. Kax
ormeuaer T.K. UepHsbliieBa, «1Thb HanboJee BEPOSTHBIX YIpo3 OMMKaMIINUX ECATH JIET U TPU U3
ITH Han0oJiee OMacHbIX M0 MaCIITa0y PUCKOB JIJIsl YEJIOBEUECTBA CBSI3aHbl C U3MEHEHUSIMH KIIMMaTa
Y IPUPOAHBIMU OencTBuAMn» [2, c. 18].

TeppuTopun TpaJULIMOHHOTO IPHUPONONOIB30BAaHUS KOPEHHBIX MAJIOUYHCICHHBIX HApOJIOB
CeBepa OCOOCHHO YS3BHUMBI C TOYKM 3pEHHA B ODKOJOTMUYECKOW OE30MacHOCTH 3KOCHUCTEM,
COXPAHEHHS YHHMKQJIBHOTO JKMBOTHOTO MHpa. OKOJIOTMYECKHE PHUCKHM IPOMBIIUICHHOTO
MIPOM3BOJICTBA HA POAOBBIX YrOAbSX KOPEHHBIX MAJIOUMCIEHHBIX HapozoB CeBepa 00yCIOBICHBI
TaKMMM BO3ACHCTBUSAMM Ha IPUPONY Kak IONAJaHUE B BO3IAYLIHOE NPOCTPAHCTBO XHMHUYECKUX
BEIIECTB OT MPOMBIIIICHHBIX YCTAHOBOK OOBEKTOB HEe(TE100bIUM, 3arpsI3HEHUE MTOYBBI U BOJIOEMOB
He(TEeNnpoyKTaMi U BHICOKOMHHEPATN30BaHHBIMU TEXHUYECKUMU BOJAMU B Pe3ysbTaTe aBapHuil Ha
TpyOOINpoBOJaX U JPYTMMHU. 3aIIMIIEHHOCTh CEBEPHBIX TEPPUTOPUI MPOKUBAHUS MAJIOUNCIEHHbBIX
HapOJOB CHMIKAIOT IOCJIEICTBUS TEXHOTEHHOTO OCBOCHMS, a TAKXKE UMEIOLIME MECTO HapyLICHUS
9KOJIOTMUYECKOT0 3aKOHOAATeIbCTBa. lIpoKkypopamu, TeppUTOpUH KOTOPBIX IMOJHOCTHIO BXOJIAT B
Apkrnueckyro 300y Poccuiickoit @enepannn, 3a 2016 - 2018 roast u 6 mecsues 2019 r. BbIsiBIEHO
0oxee 16,5 ThIC. HApYIICHUI 3aKOHOB B dKOJIOTHYeCKOi cdepe [3, c. 211].

OKOJIOTMYEeCKH PUCK BBICTYNAET KaK KPUTEPUH yrpo3bl IKOJOTMYECKOH 0e30macHOCTH.
OaHMM U3 TaKUX KOJOTUYECKUX PUCKOB SIBIISIOTCS JIECHBIE ITOXKAPhI «HE pa3 3asiBIISBILNE O ce0e Kak
0 KpyNHOMACIITAOHOM CTMXUMHOM O€ICTBHUHU, CIIOCOOHOM HAHECTH OIPOMHBIN yIIepO IKOHOMHKE
Poccuu u mpencrapisoniemM peaabHyI0 YyIpo3y KH3HU U 3I0pOBbIO Jrojei [4, c. 13].

KopeHHbIE MallOUMCICHHBIE HApOAbl MPOXKHUBAIOT M BEAyT CBOI TPAaJULUOHHYIO
JeSITENIbHOCTh OOJIBILICH YacThlO B JiEcax, UCIONb3ysl HEMajble Iuiomanu. Tak, Hanmpumep, yrojps,
IrJie IPOXKUBAIOT «JIECHBIE)» XaHThl 1 MAHCH COCTABIIAIOT OKOJO 25 % oT oOuiel miomaan XaHThl-
MaHcuiickoro aBTOHOMHOT0 okpyra - FOrpel 1 pacnonokeHsl OHM B OCHOBHOM Ha 3€MJISIX JIECHOTO
¢donpa. ITosToMy HampaBieHHsS NPOTHBONOXKAPHOW JIECOOXpaHbI KaK MEXaHM3Ma, CHMIKAIOIIEro
9KOJIOTMUECKHUE PUCKH, SBISETCS JKU3HEHHO BAXKHBIM JUISI KOPEHHBIX MAJIOYHMCIEHHBIX HapOJIOB
Cesepa. Bompocsl npaBoBoro obecriedeHusi B cepe TyLIEHHs MOXKAPOB B JiecaX OTPAXKEHBI B
®enepanbHbIX 3akoHax oT 21 nexadbps 1994 roga Ne 68-D3 «O 3amure HaceleHUs U TEPPUTOPUI OT
Ype3BbIUANHBIX CUTYallU IPUPOAHOTO M TEXHOT€HHOTO XapakTepa» U oT 21 nexabps 1994 roga Ne
69-03 «O nokapHOH 6€30MaCHOCTH.

Ocoboe 3HaYeHHe UMEIOT Ui KOPEHHBIX JKHUTeNed, BeAYIIUX TPaAULMOHHYIO XKM3Hb Ha
POJIOBBIX YrOJAbSIX HWMEIOT MEphbl MPEAYNpPEeKIEeHUS BO3HUKHOBEHHS SKOJIOTMYECKMX PHUCKOB OT
JIECHBIX IOXKapOB.

K oaHoMy W3 HampaBieHHI NMpUMEHEHHs] Mep MOKapHOM OE30MaCHOCTH U HEIOIYILEHUs
JIECHBIX [10’KAPOB OTHOCUTCS NMPEAYNPEKICHUE UX BOSHUKHOBEHHU. OCYIIECTBIEHUE MEpP MOXKApHOU
0€30macHOCTH Ha 3eMJISIX JIeCHOTO (hOHJAa TpaBWJIAMH TOXKapHOW Oe30MmacHOCTH B jecax [5]
3aKpEIUIEHO 32 OpraHaMH rocyJapCTBEHHOM BiacTH cyObekToB Poccuiickoit deneparui.

B psany mep mokapHoil 0€30macHOCTHM MO>KHO Ha3BaTh TaKHE KaK: CTPOUTEIHCTBO JIECHBIX
J0por, OO0yCTpOMCTBO MECT IOCaJKH BEPTOJIETOB ABUAIIMOHHOM JIECHOH OXpaHbl, YCTPOHCTBO
MIPOTUBOMOXKAPHBIX Pa3pbIBOB M MHUHEPAIM30BaHHBIX TOJOC; «CTPOUTEIBCTBO CHEIHATIbHBIX
HaAOJIOAAaTENbHBIX BBILIIEK M MOXKAPHBIX BOJIOEMOB, YCTPOMCTBO; CHIKEHHE MPUPOTHON MOXKApHOU
OIACHOCTH JIECOB ITyTEM PETYJIMPOBAHUSI TIOPOJHOIO COCTABA JIECHBIX HACAXKACHUID [6].

CoOTBeTCTBYIOIIME MEpbI, CIOCOOCTBYIOUIME MPEAYNPEKICHUIO JIECHBIX IOXKapoB,
HE00XO0IMMO OCYIIECTBIISATh U HEMOCPEACTBEHHO B MECTaX MPOKUBAHUS KOPEHHBIX MaJIOYHCIIEHHBIX
HaponoB Cesepa.

[IepcrieKTUBHOE HANPaBJIECHUE B LIEIAX CHIDKEHHS DKOJOTHYECKMX PUCKOB HAa TEPPUTOPHUSAIX
TPaJMLIMOHHOTO TPUPOAOIIOJIB30BAHNS KOPEHHBIX MAJOYMCIEHHBIX HapoaoB CeBepa HMeeET
obecreyeHne cpeicTBaMu NPEeNYNPEKACHNS U TYILEHH JIECHBIX TI0KapOB.
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[Tpukazom Munnpupoast Poccun ot 28.03.2014 Ne 161 «OO0 yTBep» /I€HUU BHIIOB CPEICTB
MPEeNyNpexJACHUs U TYHICHHs JIECHBIX I10KapOB, HOPMAaTUBOB OOECHEUYEHHOCTH JaHHBIMU
CPEICTBaMH JIML, MCIOJb3YIOIIUX JIECA, HOPM HAIUYMS CPEACTB IMPEAYNPEXKACHUS U TYLICHUS
JIECHBIX MOKapOB MPHU UCIIOJIb30BAHUH JIECOBY (Jjajiee) YTBEPKACHBI BUJIbI CPECTB MPEIYIPEKACHUS
U TYIIEHHUsS JIECHBIX II0’KapoB, HOPMAaTHBBl OOECHEUYEHHOCTH JaHHBIMU CpPEACTBAMHU JIMIL,
HCIIOJIB3YIOLIUX JIECA U HOPMBI HAJIMYMS CPEACTB NPEAYIIPEKICHUS U TYLLIEHUS JIECHBIX I10KApOB MPH
HCII0JIb30BAaHUU JIECOB JJISl ONIPEAEICHHBIX JIECHBIX TEPPUTOPUNA U YCIOBUM.

Baxupimu Hanpasienusimu [Ipukaza Munnpupobl Ne 161 gBisroTCa Takue MEPONPUSATHS,
KaK: MPHOOpPETeHHE TPOTUBOMOKAPHOTO CHAPSDKEHHSI W HMHBEHTApS; COJACpXKAHHUE IOXapHOU
TEXHUKU U O0OpYIOBAHUS, CUCTEM CBSI3U U OIMOBEIICHUS; CO3JaHUE pe3epBa MOXKAPHON TEXHUKU U
000pyZOBaHUs, MPOTUBOMOXAPHOTO CHAPSHKEHWS M HMHBEHTAps, a TaKXkKe TOpIYe-CMa30uHBIX
Marepuaiosn [7].

B nmemsx 3amuThel NpaB KOPEHHBIX HAPOJOB M CHI)KEHHMS pPHUCKAa BO3HHUKHOBEHUS
HKOJIOTMYECKUX YIpO3 OT JIECHBIX IOXKApPOB MpPeICTaBiIseTcs 00OCHOBAHHBIM TOCYAAapCTBEHHOE
o0ecriedeHne TEPPUTOPUN TPOKMBAHUS KOPEHHBIX HAPOAOB CPEIACTBAMHU MPEAYNPEKACHUS U
TYLIEHUS JIECHBIX MOKapoB. B 3T0i1 cBsA3M npearaercs paccMOTpeTh BOIpoc 0 BHeceHuu B [1pukas
Munnpuponsl Poccun Ne 161 cnenuanbHbBIX MOJOXKEHHUH, YCTaHABIMBAIOIIUX HOPMbI HAIUYHS
CPEIICTB NMPEAYIPEXKACHHS U TYLIEHUS JIECHBIX MT0XKApOB JJI1 KOPEHHBIX MAJIOYHCICHHBIX HApOJIOB,
BEIYLIUX TPAJULMOHHBI 00pa3 *XU3HU Ha TEPPUTOPUSIX, PACIOJIOKEHHBIX B I'PAHULIAX 3EMEJb
necHoro (¢oHa.

Jlecuble moxapbl SIBIAIOTCS (PAKTOPOM, YBEJIWYMBAIOLUIMM 3KOJOTHYECKME PHUCKU Ha
HMCKOHHBIX 3€MJISIX KOPEHHBIX MAJIOYUCICHHBIX HAPOAOB, MPUBOAAT K IIOTEPE UMYIIECTBA, HAHOCAT
HENONPAaBUMBIN Bpe/l IKOCUCTEME CEBEPHBIX TEPPUTOPUM. YTPO3bl JIECHBIX M10KAPOB IMOBTOPSIOTCS
©KEroJlH0, YTO OOOCHOBBIBaeT MOTPEOHOCTh B J(P(GEKTUBHOM MPABOBOM MEXaHU3ME UX
MPENYNPEeXICHUS, a TAKXKE CHI)KEHUs HETaTUBHBIX nociencTBui. [IpunHsaTre nelicTBEHHbBIX Mep 110
MPEJOTBPALICHUIO TAKUX PUCKOB, a TAKXK€ yMEHBIIEHHE yiiepOa OT UX BO3MOXKHOTO 00Opa3oBaHuUs
SIBJIIETCS BAKHOM 3a/jauell rocyAapcTBa, rapaHTUPOBABLIETO MaJIOYUCIEHHBIM HapOAaM 3aIlIUTy UX
MCKOHHOM cpelpl OOMTaHUS M NPOMBICIOB, MHOJAEPKKY TPaJUIUMOHHBIX o0Opa3a >HU3HU U
XO035MCTBEHHON JI€ATEIBbHOCTH.

Jlureparypa

1. O6 oxpane okpy»xatouiei cpeabl: penepanbhblif 3akoH oT 10 stHBaps 2002 r. Ne 7-d3 // C3
P®.2002. Ne 2. Cr. 133.

2.YepnpieBa T.K. Oxonormyeckue puckn M yrpossl Ajs IKOHOMUKH Poccuiickoi
denepanyu pu KPU3UCHBIX CIICHAPHUAX PAa3BUTHS MUPOBOM SKOHOMHUKH // ['oCyapcTBeHHAs BIAaCTh
u MectHoe camoympasnenue. 2020. Ne 6. C. 16 - 21. DOI: 10.18572/1813-1247-2020-6-16-21.

3. KopurynoBa O.H., JlaBpoB B.B., Huxutun E.JI. u ngp. CpenctBa mnpokypopckoit
JIeSTENBHOCTH: IPOOIIEMBI TEOPUH M IpaKTHKK: MoHOrpadus / PYCAMHC. 2019. 268 ¢

4. bapxynapoa M.P., EmenbstHoB A.C., KonecuukoBa H.B. u ap.; mox pen. SAnOynranosa
A.A. ObecrieueHne moxapHOil 6€30MaCHOCTHU: MTPABOBBIE, SKOHOMUYECKHE U COITUAIbHBIE OCHOBBI //
Penaximg "Poccuiickoii razersl". 2017. Bemm. 12. 144 c.

5. O06 yrBepxnenun IlpaBun mnokapHoil Oe30macHOCTH B Jecax : IOCTaHOBJIEHUE
[IpaButensctBa PO ot 7 okTs16ps 2020 r.Ne 1614 // C3 P®. 2020. Ne 42 (uacts II). Ct. 6581.

6. O Mepax MPOTUBOIOXKAPHOTO 00yCTpOIiCTBa JiecoB : mocrtaHoBieHue [IpaBurenscrea PO
ot 16 anpens 2011 r. Ne 281 // C3 P®. 2011.Ne 17. Cr. 2414.

7. OO0 yTBEp>KACHUU BHJIOB CPEICTB MNPEAYNPEKACHUS W TYIIEHUS JIECHBIX MOXKapoB,
HOPMATHBOB OOECIIEYCHHOCTH ITaHHBIMH CPEJCTBAMH JIMII, MCIIOJIB3YIOMIUX Jieca, HOPM HaJMIHUs
CPEACTB MpEeAYNpPEeXJICHUs] W TYIIEHHs JIECHBIX MOXKApOB MpPHU HCIOJIB30BAaHUM JIECOB: MPUKa3
Munnpupoabst Poccun ot 28 mapta 2014 r. Ne 161 // PT". 2014. Ne 217.

96



BezomacHsrit CeBep — unictast ApKTHKA:
IV Bceepoccuiickast HayuHO-npakTuaeckas koHdepenmus: Cypryr, Cypl'V, 11-12 Hos6ps 2021 .

llapannens:
POCCHA B APKTUYECKOM JTUAJIOT'E
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DEVELOPMENT OF SMALL BUSINESS
IN THE ARCTIC ZONE

Antonova D.N., Dobrynina A.V.
Surgut State University, Surgut,
e-mail: antonova_dn@edu.surgu.ru dobrinina_av@edu.surgu.ru

Abstract. The article highlights specifics of business development in the Russian Arctic. The
theme is topical because in recent years, Russian politics and economy have been marked by the
strengthening of the Arctic vector. This dictates the need to improve the economic efficiency of
industrial and entrepreneurial activity, as well as the quality of life of the population of the Arctic
territories. This development trend requires finding possible ways to solve existing problems in the
social and economic spheres.

Key words: business, the Arctic, the economy of northern territories.
PA3BUTHUE MAJIOT'O BU3HECA B APKTUUYECKOM 30HE

AnTonoBa /I. H., /loOpbinnHa A. B.
Cypaymckuii 2ocyoapcmesennulii ynusepcumem, 2. Cypeym,
e-mail: antonova_dn@edu.surgu.ru, dobrinina_av@edu.surgu.ru

AnHoTanusi. B crarbe OCBelIeHbl OCOOEHHOCTH Pa3BUTHS MPEANPUHUMATEILCTBA B
poccuiickoit ApkTuke. TemMa akTyalibHa, IOTOMY YTO JIJISI POCCHICKON MOJMTHKHA U YKOHOMHKHU B
MOCNIEHUE TOJbl XapaKTepHO YCHJICHHE apKTHYECKOro BEKTOpa. JTO AUKTYET HEOOXOAMMOCTh
MOBBIIICHUST JKOHOMHYECKOW H(G(PEKTUBHOCTH TPOU3BOACTBEHHONM U TPEANPUHUMATEITHCKOM
JEATEIIbHOCTH, KAUeCTBA KU3HU HACEIICHUS apKTUYECKUX TEPPUTOPUIN. Y Ka3aHHBIN TPEH Pa3BUTHUSA
TpeOyeT moucKa BO3MOXKHBIX IYTEH pelIeHUsl CYIIECTBYIOUIMX MpoO0JIeM B COLUUAIBHOH U
HKOHOMHYECKOMH cepax.

KiaroueBble cjioBa: Ou3Hec, ApKTHKa, YKOHOMHKA CEBEPHBIX TEPPUTOPHIL

The aim of our paper is to research the development of entrepreneurship in the Russian Arctic.
To reach the aim we have to solve following tasks: 1) to describe the role and importance of business
for Russia's Arctic territories; 2) study the specifics of business development in the Russian Arctic;
3) to define the main indicators of small business development in the Arctic territories. To solve the
tasks we should use the following methods: theoretical, including literature search and study; analyses
and synthesis; empirical — observation.

So let’s start with the description of business in the Russian Arctic. Firstly, doing business in
the Arctic zone is characterized by increased economic, social, environmental and other types of risk,
and is also determined by the socio-economic development of the territories and the specifics of the
corporate structure of the regions. Secondly, entrepreneurship in the Arctic acquires social importance
even more than in other regions. The allocation of social functions between the state and business
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becomes an important issue. Socially oriented non-profit organizations operating in the northern
territories are becoming increasingly important at modern stage. Thirdly, small business is the main
supplier of food for most of the Arctic regions and will help to solve the problem of a balanced diet
of the population of the Arctic territories. Small business is a driver of development of the Arctic
territories. [4, p. 100]

It is necessary to mention four specific features of the development of business in the Arctic.
To start with the fact that the business of this zone is a necessary condition for the development of
these territories, as the Arctic business in this case performs not only economic functions, but also to
a greater extent helps to solve social problems, which is caused by the specific location of the
population in these regions. [4, p. 105]

Next, we would like to show that the Arctic business, in contrast to other regions of Russia,
has much higher costs, which is caused by natural and climatic conditions. Even the need to use
multipliers to pay workers and pay for travel to a place of rest (which should certainly be used in
these regions) is an additional burden for small businesses. Additional measures to support business
in this direction are required. [4, p. 105]

Another important direction in the development of Arctic entrepreneurship could be
innovation, aimed at the production of goods and services that increase energy conservation, increase
the thermal properties of buildings, etc., which, in turn, will also allow small businesses themselves
to significantly reduce production costs and not wait for subsidies from the state. At the same time,
the development of innovative enterprises should become a priority in business support programs. [4,
p. 105]

Then, these territories are inhabited by native minorities of the North, whose main area of
activity is domestic reindeer herding and traditional crafts. Additional support from the state for the
development of native peoples' businesses should be envisaged. It should be remembered that the
Arctic territories, despite the development of business, must save their natural, cultural and
recreational value. [4, p. 106]

In conclusion, we would like to say the strengthening of the Arctic vector in the politics and
economy of Russia as a whole, dictates the need to improve the economic efficiency of industrial and
business activities, quality of life of the population of the Arctic territories, which is already
impossible without the use of innovative solutions, creative approaches, increasing creativity of
thinking of the population, that is, in fact, using, primarily, their own potential - the realization of the
main determinants of self-development, which can bring the socio-economic positions of Russia.
From this perspective, we consider social business as one of the main factors of self-development of
the Arctic territories of Russia.
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Abstract. The article is devoted to the problem of environmental education of schoolchildren
in teaching English through the use of thematic texts, songs and poems, folk tales of the northern
peoples of the Khanty and Mansi. The methodological aspects of teaching based on communicative,
audio-visual and project technologies, as well as using information resources of the Internet, are
considered.

Key words: environmental education, principles of environmental education, thematic texts,
vocabulary training, educational projects.

IKOJOI'HYECKOE OBPA3OBAHHUE YYAIIUXCSI
TP OBYYEHUU AHI'VIMUCKOMY A3BIKY B XMAO-IOI'PE
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AHHoTanus. CTaTbs NOCBSIIEHA TPOOIEMe HIKOJIOTHUECKOT0 00pa30BaHus NIKOJILHUKOB IPU
00yY€HUHU aHIJIMHCKOMY SI3BbIKY TOCPEACTBOM HCIIOJIb30BaHUS TEMAaTHUECKUX TEKCTOB, IECEHHBIX U
CTUXOTBOPHBIX TMPOM3BENEHUH, (ONBKIOPHBIX CKa30K CEBEPHBIX HAPOJOB XaHTbl M MAaHCH.
PaccmoTpeHsl MeToiMYeCKrEe aclieKThl 0OyueHUsl Ha OCHOBE KOMMYHUKAaTUBHOM, ay1MOBU3YyalbHON
Y [TPOEKTHON TEXHOJIOTHHL, a TaK)Ke C UCIIOJIb30BaHHEM HH(OPMAIIMOHHBIX pecypcoB ceTi IHTepHeT.

KiroueBble c1oBa: sKojoruyeckoe o0pa3oBaHUE, MPUHIUIBI SKOJIOTHYECKOro 00ydeHus,
TEMaTUYECKHE TEKCThI, 00ydeHHE JIEKCHUKE, YUeOHbIE TIPOEKTHI.

Nowadays, as never before, mankind faces the need to change its attitude to nature and ensure
the appropriate upbringing and education of the younger generation. In the modern world,
environmental problems have taken on a global scale. In this regard, environmental education of
school-age children is becoming relevant and should cover all ages, it should become a priority.

Environmental education can be carried out on the basis of an interdisciplinary approach. A
foreign language, as an academic subject, plays an important role in this. The problem of the
environment is reflected in the program of teaching foreign languages by many authors, forming in
schoolchildren an idea of nature as the cradle of humanity, which is responsible for its protection.
The main goal of environmental education is to create a set of conditions for the formation and
development of practical skills and abilities of students in solving environmental situations.
Environmental education in foreign language lessons solves the following tasks: 1) the formation of
adequate ecological ideas, 2) fostering environmental awareness, 3) the formation of a responsible
and careful attitude towards nature [3].

In order to arouse a child's interest in learning, it is necessary to use modern educational
technologies: computer presentations, dialogue forms of communication, project activities, research
work. They help learners to develop their knowledge about the environment. The use of a problematic
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approach is of particular importance. In the course of completing such tasks, the motivation for
studying this topic and subject increases.

At present, when the main attention is paid to a student-centered approach in teaching students
and a communicative orientation, there is a need for verbal communication on the topic at all stages
of training. Elements of environmental education and training are included already at the initial stage
of teaching a foreign language. So, for example, on the topics like “Pets”, “Animals”, “In the Zoo”,
“Animal Life”, “The World Around”, etc. in the lower grades, the names of animals, their habitat are
studied, on the basis of the knowledge gained, students learn to compose a story about their favorite
pet or wild animal. It says that animals need to be protected.

Various rhymes and songs play a special role in environmental education at all levels of
education. Learning songs and poems, children not only develop the phonetic side of speech, but also
discuss the severity of the problem. So, for example, the song “The Dolphin song” sounds like a hymn
to nature in the future, an appeal to the guys to make the world a better and cleaner world, because
our planet is in danger: air and water pollution, destruction of forests and animals - all this can lead
to disaster. Older children get acquainted with the work of Michael Jackson, who paid special
attention to this problem. His songs such as "The Earth song" and "Heal the World" have become
favorite among our students.

Teaching English in Khanty-Mansyisk Area we may use a lot of local fairytales about animals
to develop learners’ awareness about Khanty and Mansi culture as well as their attitude to nature.
While teaching I give my students some stories in Russian and they retell them in English and draw
pictures. They like stories about a hare (“Why Hares Have Long Ears™); a loon (“How The Two
Loons Caught the Land”); a deer (““A Proud Deer”), etc. [2].

Another additional means in environmental education and upbringing of schoolchildren in
foreign language lessons is the demonstration of video clips about nature, animals and birds. The
audiovisual method is one of the leading auxiliary methods of teaching a foreign language. It provides
clarity, a vivid emotional presentation of the educational material, creates an image of the subject of
instruction, has a high information content, and also enables students to get an adequate understanding
of foreign language speech. Students not only watch the video material provided by the teacher, but
also create their own films, where they touch on the environmental problem of their region.

Correctly organized communication in primary and secondary school contributes to the fact
that the content of communication becomes problematic, saturated with those issues that arise from
the specific abilities of personality formation at each age stage. In communication in a form accessible
to the age of students, worldview problems appear, contributes to the attempts of children to solve
them on their own.

If at the initial stage of training, students get acquainted only with individual elements of
environmental issues, then at the middle and senior stages it is present in a sufficiently large volume,
which allows solving practical general educational and educational problems at a higher level. In
modern textbooks a lot of themes on environmental issues are presented: “Nature: Flora and Fauna”,
“Ecolgy”, “Environmental Protection”, “Save the World”, etc. [1].

The lexical material serving environmental issues increases from year to year, at each stage
of training. The compatibility of lexical material is expanding. This vocabulary caters for more
complex speech behavior. At the initial stage, students move from descriptions of nature to expressing
their value judgments, their opinions about the problems discussed.

When studying the module devoted to the problem of the environment, it is possible to conduct
non-standard lessons at the senior stage of training: a lesson-conference, a lesson-discussion. During
this lesson, students are divided into groups and choose a role for themselves. They can be journalists
or Greenpeace representatives. The directors of chemical and metallurgical enterprises are
representatives of the government and various international organizations. During the discussion,
children discuss pressing problems of environmental protection and often find non-standard solutions
to certain problems. Children can be invited to read a letter from the planet Earth and write a response.
The children really like such lessons, where they not only develop oral speech, but also learn to
express their attitude to these problems. After all, only by discussing these problems among their

100



BezomacHsrit CeBep — unictast ApKTHKA:
IV Bceepoccuiickast HayuHO-npakTuaeckas koHdepenmus: Cypryr, Cypl'V, 11-12 Hos6ps 2021 .

peers, under the unobtrusive guidance of a teacher, teenagers will be able to find their right path in
life.

Another effective way to integrate environmental knowledge into the subject area of a foreign
language is project activity. For example, in the last lesson of this topic, 4th grade students carry out
project work on the topic "The Red Book of Russia” “The Red Book of Yugra" and talk about
endangered animal species [4]. They also create posters in English calling for nature conservation.

In high school, students choose topics themselves. The main methods for the implementation
of educational projects are observation, photographing, polling and questioning. Thanks to the
accumulated vocabulary, students take a broader view of the problems and present them to their
classmates. There are some principles that must be followed in the implementation of educational
projects:

. Personalization: a significant topic of the project.

. Connection with a real life.

o The availability of the methods used, their compliance with the age of the students.

o Strict adherence to the structure and stages of the project work. Implementation of the
design technology in full.

o A project is a creative work to consolidate the vocabulary and grammar of a section of
the textbook.

In a project study, a teacher acts as a consultant, assistant or a participant in the project. Of
course, careful preparation is the key to a successful presentation of projects. Such forms of
communication and joint creative communication activities contribute to the moral and aesthetic
education of schoolchildren, develop students' ability to think strategically, solving large-scale tasks
of the country's revival, foster respect for oneself as a person capable of influencing the order of
things and changing it for the better.

While teaching English it is necessary to work together with the children in the classroom
using the study of the environmental situation abroad: consider articles about International
Environmental Organizations (Geen Peace, World Wide Fund, etc.), what their peers do, participating
in their work. After watching a video about environmental protection and recycling in the United
States, students compare the state of the environment at home and abroad. How do they solve similar
problems abroad? What international organizations are involved in solving environmental issues? All
of these questions are easier to answer when working with materials in English [3].

In conclusion, problems of global warming, recycling of raw materials, deforestation, the
disappearance of rare species of plants and animals, the depletion of the ozone word and much more,
thanks to the presentation in English, acquire an international character. Therefore, environmental
education is an integral part of English lessons.
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Abstract. The article describes the mechanisms of using modern geoinformation systems in
combination with automated systems that implement procedures for collecting, storing and
processing data obtained from a laser gas leak locator. The use of an integrated approach, as well as
intelligent data processing methods, should lead to a significant increase in the efficiency of
monitoring gas leaks from pipelines.

Keywords: geoinformation systems, automated monitoring system, remote sensing, laser gas
leak locator.
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AHHOTanusi. B crarbe  omucaHbl =~ MEXaHU3Mbl  NPUMEHEHHUS  COBPEMEHHBIX
reoMH(pOPMALMOHHBIX CUCTEM B KOMILJIEKCE C aBTOMAaTU3UPOBAHHBIMH CUCTEMaMH, pPealU3yIOIIUMHU
npouenypsl coopa, XpaHeHUsI U 00paOOTKH JaHHBIX, MOJIYYEHHBIX C JIA3€pHOIO JIOKATOpA yTEeYeK
raza. Vcrnonp30BaHle KOMILJIEKCHOTO MOJXOJa, a TAKKe MHTEJJIEKTYaJIbHBIX METOJOB 00pabOTKU
JAHHBIX JJOJDKHO MPUBECTH K CYIIECTBEHHOMY MOBBIIIEHUIO 3()()PEKTUBHOCTH MOHUTOPUHTA yTE€UYEK
rasa U3 Marucrpaiei.

KioueBble cjioBa: l"eOI/IH(l)OpMaI_[I/IOHHBIC CUCTCMbI, ABTOMATHU3UPOBAHHAA CHUCTCMaA
MOHHUTOpHHTAa, JMCTAHITUOHHOC 30HAUPOBAHUC, nazepHHﬁ JIOKATOp YTCUKHU rasa.

The purpose of our study is to determine the role of an automated system for monitoring the
gas leaks from pipelines in the territory of KhmAO-Ugra. To achieve this goal, it is necessary to solve
the following tasks: firstly, to study the theoretical aspects of the given item; secondly, to study the
approaches and methods used for the suggested system’s operation; and finally, to develop some
recommendations for the automated system’s effective use in order to make monitoring of the gas
leaks from the mains in the territory of Ugra.

Gas and oil industry. In oil and gas industry it is very essential to keep the infrastructure in
good conditions. One of the most vulnerable components in this case is linear oil and gas pipelines
[2]. And the absence of the possibility to continuously monitor the state of the object is driving oil
and gas companies to create efficient monitoring systems, that could help to determine the urgent
problems [3].

Gas leak detection systems now. Modern gas leak detection systems in most cases are made
on the technological base of previous generations and have minimum number of improvements [5].
The changes in the regulatory framework and internal requirements of companies necessitate them to
create the alternative approaches with a new level of problem solving. It is very topical for our region
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(Ugra), which has harsh climate, northern conditions and a large number of water reservoirs including
rivers, lakes and swamps.

A geographic information system. To improve the situation, there is GIS. GIS is a system,
that creates, manages and analyzes all types of data. It connects data to a map, integrating location
data with all types of descriptive information. This provides a foundation for analysis and mapping
that is used in science and almost every industry. In our case, it can be connected with the system,
that monitors leaks, to increase its efficiency and make it more advanced [4].

Diagnostic complex “LUG”. Hardware-software diagnostic complex “LUG” may become
the most promising and effective technology. It uses laser to detect leaks. The presence of the leak
and a mass flow gas rate can be judged by the power of the reflected laser radiation from the
underlying surface, based on the principles of the remote highways’ sensing and the process of laser
radiation absorption by methane at a certain wavelength [1]. The laser locator is designed for remote
detection of the gas leaks and defects in a linear part of the main gas pipelines. It is used for air
patrolling and allows us to keep the statistics after processing the recorded information. This complex
is integrated with GIS and allows presenting the users some visual information about the leaks,
making it convenient for subsequent processing and analysis. The result of the designed and
developed AS alongside the geo-information technologies’ use will be the means of timely detection
and prevention of some serious accidents at the defective sections of the main gas pipelines.

In conclusion, this technology will allow obtaining an integrated approach to diagnostics,
reducing the processing time of incoming information and, as a result, increasing the analyses
efficiency of the gas pipelines’ state. This method will speed up the timely detection and prevention
of the serious accidents at the defective sections of gas pipelines in Ugra.
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Abstract. The article highlights modern approaches used in learning a foreign language at
high school in the conditions of the north. The theme is topical because society meets the global
changes and there is the widespread use of foreign languages in everyday life, enhanced by the digital
environment.

Key words: modern technologies, foreign language, conditions of the north, approach,
method.
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AnHoOTanus. B cTaThe OCBEIIEHBI COBPEMEHHBIC TMOJXO0/bI, PUMEHSIEMbIC TIPU 00YUECHUU
WHOCTPAaHHOMY SI3bIKY B BY3€ B YCIOBHSX ceBepa. lema akTyajgbHa, MOTOMY YTO B OOIIECTBE
MPOUCXOAAT TI00ATBHBIE U3MEHEHHS C IIMPOKUM HCTIOIB30BAaHUEM 3HAHUN MHOCTPAHHOTO SI3BbIKA B
MOBCETHEBHON JKM3HH, YTO B CBOI OdYepedb YCWIMBaeTcsa LU(POBOM cpenoil, OKpykaromei
CTYZCHTOB, B TOM YHCJIE€ Ha CEBEpe.

KirwueBbie cjioBa: COBpPEMEHHbIE TEXHOJIOTMH, WHOCTPAHHBIM S3BIK, YCJIOBHUS CEBEpa,
MOJXO0/I, METOI.

At present, the integrative influence of globalization is seen in direct interaction and
communication among representatives of different countries by means of knowledge of a foreign
language [4, p.73]. The practice of obtaining knowledge of a foreign language at high school in the
conditions of the north is greatly facilitated by modern and traditionally used approaches to teaching
a foreign language. At the northern universities the classical technique is currently present and such
teaching is mostly devoted to studying theoretical aspects. At classes students study new vocabulary,
grammar theory, do written assignments and listening tasks. But the COVID-19 pandemic has led to
the largest in the entire history of a malfunction education systems, which affected nearly 1.6 billion
students in over than 190 countries. Closure of schools and other educational institutions affected 94
percent global student population [2]. These circumstances forced professors, outstanding educators
and all teachers of the northern universities to invest their creative and professional potential in online
education too. Therefore, high schools have to change the classical techniques into teaching a foreign
language with the following approaches:

IT technologies. All educational establishments of the Khanty-Mansiysk Autonomous Okrug
- Ugra were forced to distant teaching. In fact, Surgut State University began to build a vector of
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innovative development in the direction of digitalization of the educational process long before the
current situation in the world. Lecturers conduct classes on digital educational platforms using various
online resources in teaching a foreign language. For example, they use the Moodle educational
platform, where lectures and presentations are downloaded. Moodle allows conduct theoretical and
practical classes, organise different forms of work, perform tests. The course in the Moodle system
successfully gives students the possibility to practice skills in listening, writing and reading.

Teachers are not limited in the choice of resources in teaching a foreign language in the
conditions of the north. E-mail, messengers, social networks are getting more effective. It is advisable
to use the following tools for monitoring student progress:

1. Mobile and online surveys, tests involving final and current assessment (Class Responder,
Kahoot, Plickers, Google-Forms).

2. A chat voting tool, for example, the BigBlueButton service. Students vote for the correct
answer / best answer / best presentation, etc.

3. Survey of students through video conferences / Zoom webinars in the process of online
classes or assessment the work of students in a pair / in a group / individually.

4. Microblogs Twitter, Facebook, VK, etc., which allow assessing knowledge on the topic
covered during the discussion, the skills to express an opinion or summarizing skills, evaluate and
comment on the presentation / portfolio, etc. [3, p.70].

Project methodology has become included in educational activities at the universities in the
conditions of the north. This approach changes the established lecture format into independent and
active self-study of students, the organization of teamwork and aims to stimulate interest in students
through practice. During project work, students try to make independent decisions and independently
acquire the necessary knowledge [1, p. 18]. For example, using the project methodology of EduScrum
students achieve good results in studying a foreign language. This project method allows conducting
classes at an aesthetic and emotional level (animation, music) with a large amount of additional
material. Students of Surgut State University present their projects on such themes as "My
hometown", "My future profession", "Environmental protection”.

Case technology is based on the method of discussing individual issues from the entire
training module. The case contains information for students to analyze and it based on this analysis,
finding a solution and then proving the correctness of the choice. First, students analyze the problem
individually and then discuss it together, where each participant contributes to the solution of the
problem. The desire to solve the problem motivates students not just to read the case, but study it
thoroughly, master the facts and details. Moreover, they have to study vocabulary and grammar on
the topic which will allow them to express their opinion and to discuss the topic. For example, while
studying the topic “The negative impact of the industrialization on the unique ecosystem of the
Arctic”, students should conduct monitoring of the ecological situation of the Arctic, draw up a
comparative table and conduct a social survey on the topic, offer measures and solution [5, p. 254].

Critical thinking. Critical thinking is a complex mental process that begins with acquaintance
with new information. Then students integrate some ideas; reflect on the information received [6, p.
186]. For example, while reading, the teacher gives such tasks when students have to read the text to
the end, find answers to the questions, extract and interpret certain information. Teachers compile
pre-text and post-text tasks which develop student’s critical, analytical and logical thinking. These
skills allow students of Surgut State University introduce their innovative projects in different
competitions, convincing the expert committee not only of the scientific novelty of their ideas, but
also of the prospects for their commercialization and attractiveness for potential partners.

Therefore, even in the conditions of the north, learning a foreign language is constantly being
improved and developed. Modern educational technologies allow us to do traditional tasks more
interesting and interactive.
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Abstract. The Arctic is a climate-forming region of the planet, so the environmental state in
this region is an important indicator of global changes manifesting themselves in the most significant
way. The article deals with the extremely acute problem for the Arctic zone of the disposal of
industrial wastes accumulated there in great quantities. This problem is topical because, in recent
decades, unsustainable disposal of industrial and domestic waste has the potential to destroy the
region's ecology.

Key words: disposal, burying, incineration, industrial and domestic waste, the Arctic region,
method.
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AHHOTauMs. ApKTUKa SBJISETCS KIMMAaTOOOpPAa3yIOIIUM PErHOHOM IIJIaHEThl, MO3TOMY
HKOJIOTMYECKOE COCTOSIHUE B ’TOM PETMOHE SABJISETCS BaXKHBIM MHAMKATOPOM MUPOBBIX INI00ATBHBIX
M3MEHEHMH, MpOsBIIOMMXCS Hambosee CyIIeCTBEHHbIM oOpazoMm. B cratbe paccmarpuBaercs
Ype3BbIYAHO OCcTpas JUIsi APKTHYECKOW 30HBI IpodiieMa pa3MelleHHs] MPOMBIIUIEHHBIX OTXO/O0B,
HAKOIJICHHBIX TaM B OTPOMHOM KOJMYeCTBE. JTa MpobieMa aKTyallbHa, IOCKOJIbKY B MOCIIEIHUE
JECSITUIIETUS] HEPalMOHATIbHOE pa3MELIEHNE MPOMBIIUIEHHBIX U OBITOBBIX OTXOJIOB CIOCOOHO
pa3pylINUTh KOJIOTMI0 PETHOHA.

KiroueBble cioBa: yTuiM3alus, 3aXOpPOHEHHUE, CKUTAHUE, MPOMBIIIJICHHbIE U OBITOBbIE
OTX0J1bl, APKTUYECKHI1 pErOH, METO/.

The purpose of our research is to study the problem of industrial and domestic waste disposal
in the Arctic region. To achieve the aim we had to solve the following tasks: 1) to get acquainted with
the causes of this problem; 2) to study the existing technologies in the field of waste management in
the ASRF (Arctic zone of the Russian Federation); 3) to determine the efficient ways of solving this
problem. In our research, we applied the following methods: the theoretical one, including literature
search and study, analysis and synthesis, and empirical method involving experience and observation.

The Arctic represents one of the most fragile ecosystems of the planet. The environmental
problems in this region, due to its natural and geographical features, have a high probability of
escalating from regional to global ones. Therefore, the problem of recycling industrial waste, which
is highly accumulated there, is extremely acute for the Arctic zone. It is also worth emphasizing that
the problem of industrial and domestic waste management in the Arctic region is rather complicated
because of such existing circumstances as low temperatures, at which waste freezes, undeveloped (or
non-existent) road lines, and low population density.
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Because of our research, it is recommended to use three modern methods of solid waste
disposal. Firstly, burying, which is the most common way to get rid of waste. However, it is often
impossible under the permafrost conditions. It a well-known fact that many kinds of waste are
radioactive. In July, a Norwegian research team from the Institute of Marine Research, which
included Russian representatives, recorded 100 thousand times rise of the radiation background near
the sunken nuclear submarine, and 800 thousand times rise that near the ventilation pipe of the reactor
compartment. For now, this does not pose a threat, the report said, but the submarine, lying on the
seabed, needs constant monitoring.

Secondly, incineration is also a widely spread method, but it causes air pollution. Fires tend
to burn very slowly and concentrate large amounts of pollutants in clouds of smoke. There are
factories that burn garbage at high temperatures to produce steam and electricity. Therefore, this
method is one of the causes of the global warming problem.

Finally, waste management with waste sorting and construction of regional recycling plants
is considered to be the most appropriate method. On the one hand, the negative impact on ecology is
eliminated, but, on the other hand, it is the most costly method and our current budget system does
not assume such expenses for ecology.

Therefore, we concluded that none of the considered technologies offers the concrete solution
for accumulating and transporting waste in the Arctic region. Either countries, belonging to the Arctic
border, have to allocate the united budget to implement the Program of industrial and household waste
disposal in the northern region. Success can only be achieved through our joint actions.
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ENVIRONMENTAL CULTURE OF CONSTRUCTION STUDENTS:
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Abstract: The paper presents the findings of the study of the environmental culture level of
undergraduate students specializing in construction, conducted at Surgut State University. The purpose
of the research is to establish the ways of further development of the environmental awareness of future
construction specialists and motivate their ecologically responsible behavior.

Key words: environmental culture, environmental awareness, quality of education,
construction ecology.

IKOJIOI'NYECKASA KYJbTYPA CTYAEHTOB
HAITPABJIEHUSA TIOAT'OTOBKH « CTPOUTEJBCTBO»

(HA MATEPHUAJIE CYPI'YTCKOI'O TOCYJAPCTBEHHOI'O
YHUBEPCUTETA)

IInuyeBa A.B., I:zkadpapos P.C.
Cypaymckuil eocydapcmeennuiii ynusepcumem, 2. Cypeym,
e-mail: pichueva_av@surgu.ru , dzhafarov_rs@edu.surgu.ru

AHHOTanus. B cTaThe mpeacTaBieHbl pe3ysbTaThl UCCIIEIOBAHNS YPOBHS YKOJIOTHYECKON
KYJIBTYpbl CTYIEHTOB-O0aKalaBpOB HaNpaBlIeHUsS MOATOTOBKU «CTpOMTEIBCTBO», MPOBEIACHHOE B
CypryrckoM rocyaapcTBEHHOM YyHuBepcurere. Llenbio wuccieoBaHusi SIBISIETCS BBIICHEHUE
HanpaBJIeHUN AaJbHEUIIEro pa3BUTH 3KOJIOIMYECKOH OCO3HAHHOCTH OYyAYIIMX CIEHUAINCTOB-
CTPOUTEIEN U MOTHBALMHU UX DKOJOTHYECKH OTBETCTBEHHOI'O TIOBE/ICHMUS.

KiroueBble ¢/I0Ba: SKOJIOTHYSCKAS KYJIbTYypa, 9KOJOrudeckasd OCO3HAHHOCTb, KauCCTBO
O6pa30BaHI/I}I, 9KOJIOT'UA B CTPOUTCIILCTBC.

Recent years have seen an increase in the gravity of environmental issues on a global scale.
Ecological situation is becoming critical and poses a threat to the survival of the humankind.
Construction ecology is a part of this problem. Ecological issues associated with construction include
the choice of building materials that are often not ecologically friendly, and the potentially harmful
impact of construction on the environment. It is the responsibility of construction specialists to take
the necessary efforts for minimizing these harmful effects and take ecological risks into account at
the designing stage of a construction project and throughout its realization. It stands to reason that the
legal accountability of construction companies for the provision of ecological security is regulated by
the corresponding laws (such as Federal Law “On environment protection” in Russia [1]). Still, in
addition to external motivation factors, such as the occurrence of lawful punishment, it is important
to support and promote intrinsic self-motivation of future professionals and recent graduates.
Psychologists came to the conclusion that “people will actively strive toward doing the things they
find interesting or enjoyable. However, in order for intrinsic motivation to flourish, the social
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environment must nurture it” [7, p. 2]. The understanding of the essential character of environmental
awareness building is reflected in Russia’s Federal State Educational Standards as well: the
knowledge of environmental protection requirements and the ability to control the environmental
safety and compliance are listed as the professional competencies expected upon completion of the
bachelor educational program in construction [2, p. 7-8]. Therefore, we regard the promotion of
environmental awareness as an important part of construction specialists’ training.

The issues of environmental awareness and culture are of interest for researchers both in
Russia and abroad. E. V. Bushkova-Shiklina and T. A. Musikhina distinguish two components of
environmental culture: cognitive component, which includes the contents of environmental
awareness, and activity-related component, i.e., competencies, practices, behavior strategies, habits,
etc. [5, p.287-288]. Similar conception is formulated by R. Novotny et al.: “The aim of environmental
awareness is to achieve appropriate knowledge and attitudes towards the environment and
useful behavior towards the environment” [8, p. 60]. E.V. Asafova points out that environmental
culture integrates three components: environmental awareness, environmental education and
environmental activity [4, p. 130]. Specialists in the sphere of education emphasize that ecological
education on all levels should provide consistent forming of environmental awareness, beginning
with the sparking of initial interest and culminating with promoting actively motivated behavior. [9,
p. 22-23]

In view of the above, the aim of our research is to study the characteristics and the level of
environmental culture of the undergraduate students specializing in construction (as in the case of
Surgut State University (SSU)) with the purpose of identifying the aspects that need to be further
developed. To achieve this aim, the following objectives were set: 1) to study the scientific literature
analyzing the concept and components of environmental culture and the methods of detection of the
level of the students’ environmental culture; 2) to assess the level of environmental culture
development of construction students; 3) to determine the areas of further development of the
students’ environmental culture.

Materials and methods. To collect the data for the assessment of students’ environmental
culture we have conducted a survey among the second- and fourth-year students of the construction
department of SSU. As an assessment tool we used the students’ ecological culture level detection
test, developed by E.V. Asafova [3]. The questionnaire included questions arranged in three
categories: environmental education (to assess knowledge, skills and abilities in the sphere of
environments security), environmental awareness (environmental values and beliefs, responsibility,
moral attitudes) and environmental activity (environmentally-friendly behavior, actions, participation
in events). The number of the surveyed students was 21 (11 second-year students and 10 four-year
students). For each group of students the collective (average) value was calculated, for each of these
values the confidence interval was calculated. For reliable estimate the high rate of confidence
coefficient 0,95 was chosen (the calculation method is described in details by A.M. Grigan [6]).

Results. The data obtained as the result of the survey is represented in Table 1:

Table 1.
Year Environmental education | Environmental awareness | Environmental activity
2 22,2+1,7 (Average level) 19,2423 (Average level) 15,242.2 (Average level)
4 24,6+2,3 (High level) 20,7+2,8 (Average level) 16,4+4,1 (Average level)

As we can see, the second-year students show an average level in possessing of all the
components of environmental culture. The fourth-year students show high level of environmental
education and levels of awareness and activity that fall in the range of average level, but are higher
in comparison with the results shown by the second-year students. The lowest level is shown by both
groups of students in regards of environmental activities. The results represent that the education
process in SSU may enhance students’ environmental culture level, especially in terms of
environmental education and awareness, but more efforts are necessary for promoting
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environmentally conscious behavior as the highest level of awareness of personal responsibility for
the environmental issues solution.

Discussion. The results of the research suggest that further development of construction
students’ environmental culture is required. To achieve this goal, we can suggest organizing various
kinds of activities and events as a part of educational process and extracurricular activities. They may
include conducting lectures and seminars on the topic of construction industry impact on the
environment, participation of students in creating environmental social cause advertisements and
debates, volunteering for environmental protection organisations, encouraging participation in
research projects in the sphere of ecologically friendly construction technologies.
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Abstract. The article presents an analysis of ESG - criteria for their implementation in the
activities of companies. The author highlighted the benefits of issuing green bonds. By implementing
the principle of "ecology" while adapting ESG - criteria, the company will receive a number of
advantages, which will make it the most attractive for investors.

Key words: ESG - criteria, "green bonds", investment, ecology.
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AnHoTanus. B cratee npeacrasnen ananusz ESG — kputepueB Ha npeMeT BHEIPEHUS UX B
JeSITeIbHOCTh KOMIaHUM. ABTOp MOJYEPKHYJT MPEUMYILIECTBA BBINYCKA «3EJEHBIX OOJIUTaluii».
Peanusys npunnun «dxonorun» npu anantauqun ESG — kpurepueB, KOMIaHHS HOIYyYUT P
MIPEUMYIIECTB, UTO CAETAaeT ee Hauboee NPUBIEKATEIbHOMN JUIsl HHBECTOPOB.

Karouesnle ciaoBa: ESG — KpUTCPUH, «3CJICHBIC O6HI/IFaI_II/II/I)), HHBCCTHUPOBAHUEC, SKOJIOTUA.

The evolution of financial instruments reveals new processes in investment decisions. Society,
being at the present stage of development, raises not only problems regarding the activities of
companies, but also problems that the economy has not previously considered. We are talking about
the state of the environment, including global warming, air pollution and the depletion of natural
resources. Against the background of these problematic aspects, new financial instruments are being
created, such as ESG - criteria. They can help evaluate the company's activities related to investing
in sustainable development. In addition, the application of international standards will allow the
company to reduce risks, increase its reputation, and make high-quality investment decisions. The
trend towards studying ESG dates back to the 1970s, but it is only now that responsible investing has
become the most popular and widespread in emerging markets [6].

The problem of ecology is more urgent than ever, and it can only be solved by joint efforts of
scientific communities. One of the obstacles in the implementation of measures to address this kind
of issues is the problem of introducing environmentally friendly projects, namely "green financing".
In parallel with this, there is a need for "green" investments, where, in a market economy, the main
source of financing should be the means of economic entities [2; 1].

Following new trends, a tool such as ESG (Environmental, Social, Governance) international
standards was developed. In another way, they are also called "responsible investments", which are
focused on the comfortable development of not only the social sphere, but also the ecological
environment. This type of investment involves evaluating a company according to three criteria:
ecology, social development and corporate governance. With all this, each block represents a separate
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unit of ESG - factors, where individual indicators are collected for subsequent evaluation. Table 1
shows the factors for each block of the ESG - criteria.

Table 1 - ESG factors — criteria
ESG Block Factor
Ecology Climate, greenhouse gas emissions, depletion of
natural resources, environmental pollution, etc.

Social sphere Working conditions, health protection, gender
equality, etc.

Company management Corruption, company policy, tax strategy, etc.

Compiled by the author based on [7; 8].

Considering that the issue of applying ESG criteria has been little studied, it is worth noting
the achievements that already exist at the moment. There are special techniques to assess the value of
each block. Since we are considering environmental problems, it is advisable to pay special attention
to this block and the following indicators are used here:

* Volume of water resources used;

* Volume of industrial waste;

* The volume of emission of harmful gases into the atmosphere [3].

One of the most popular instruments that are being implemented through responsible investing
is green bonds. The advantage of using them is that issuers of such investments attract funds for the
development of environmental projects, for example: clean technologies in the production process or
projects related to the use of carbon-free energy. More specifically, the following activities are
identified, by implementing which "green bonds" in companies can be issued:

* Improving energy efficiency;

* Measures taken to control the emissions of polluting projects;

* Recycling;

 Adaptation to changing climatic conditions, etc. [3].

The first bonds of this type were issued in 2007 by the European Investment Bank. Initially,
they were intended to finance projects in the field of the use of alternative energy, where the damage
to nature was minimized. Later, the scale became wider and at the end of last year the bank is one of
the largest in this area and the implementation of "green bonds" as well. Further, there is an active
growth of the "green" market, and at the end of the 3rd quarter of 2020, the total volume of "green
bonds" reached $ 1 trillion.

It is worth noting the benefits of issuing such securities:

» Growth of popularity and image of the company;

* Attractiveness for investors, as many is now interested in preserving the environment;

* Development of relevant projects aimed at improving the environment [4].

Considering the scale of responsible investing in Russian markets, the situation is slightly
different. In our country, the industry for the implementation of international standards can be
considered young and it cannot be argued that it works for us. Despite this, there are a number of
companies that have decided to take such a risky step to implement ESG principles. The first bond
issue was recorded in 2018, the funds from which went to the creation of an inter-municipal landfill
for disposal and processing. Obviously, the leadership belongs to companies in Moscow, where
"green bonds" were issued in the amount of about 70 billion rubles. These funds are planned to be
spent on the purchase of 400 electric buses, as well as the construction of a circular metro line.

In the banking sector, the gradual introduction of ESG criteria is also taking place, where
Sberbank is the leader. Already now, the credit institution regularly tests the loan portfolio to identify
risks associated with each block of international standards and the environment in particular [5].
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In summary, it is a fair assumption to say that ESG is the future of the Russian financial
market. Given the high interest of investors in the environment and conservation of natural resources,
most companies will begin to implement the principles of responsible investment over time. At the
moment there are not so many of them, but based on statistical data and the active use of ESG criteria
abroad, domestic companies will not be left out. Using the example of Moscow companies, it is
possible to conduct an appropriate analysis of the risk in the implementation of such an investment
and adapt them in such a way as to fit a particular firm. The development of the mechanism for the
introduction and sale of "green bonds" is already the main direction of the development of the
financial market in Russia. Probably, when environmental problems require specific solutions,
companies that harm the environment will be denied state support.
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Abstract. The article highlights mental and behavioral disorders, the causes of their
occurrence in the adverse conditions of the North, the consequences and possible ways to reduce the
risks of mental disorders and behavioral disorders.
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AHHOTanus. B cratbe OCBEIIEHbI ICUXUYECKHE PACCTPONCTBA U PACCTPONCTBA MTOBEACHMUS,
INPUYMHBI X BO3HUKHOBEHUS B HEOJAronpusATHBIX YCIOBHUIX CEBEpa, MOCIEACTBHS U BO3MOKHBIE
MyTH YMEHbILIEHUSI PUCKOB IICUXUUYECKUX PACCTPONCTB M pACCTPOICTB MOBEACHMUS.

KiioueBble ci10Ba: IICUXUYECKHE PACCTPOICTBA M PAcCTPOMCTBA MOBEICHUS, YCIOBHS
Cesepa

The purpose of this study is to investigate the risks of mental and behavioral disorders in
adverse northern conditions in order to address the issue of the risks’ avoiding. In order to achieve
this goal, we needed to solve the following tasks: to examine and describe the emerging mental in
adverse northern conditions; to identify the causes of mental disorders’ aggravation and to conduct
disorders happening under severe northern conditions; and, finally, to find possible ways to reduce
the mental disorder risk in the northern territory of Russia. To solve these tasks, we applied the
following methods: the theoretical one, including search and study of literature, analysis and
synthesis.

So, let’s start with the description of mental and behavioral disorders appearance in
unfavorable northern conditions. It is possible to designate such disorders as: depression, polar
syndrome, neurosis, schizophrenia and also any other mental diseases, the aggravation of which is
caused specifically by unfavorable conditions of the North, affecting the interrelated health systems
- physical and mental ones.

The causes for the aggravate mental disorders and behavioral disorders can be: lack of oxygen
and stress of the organism due to the cold and temperature difference (-30 outside and + 23 inside)
which affects the cardiovascular system, and this is directly connected with psycho-emotional state
worsening; lack of vitamin D in winter; a number of serious diseases — can provoke sleepiness,
anxiety, mood swings and depression. As a result, psycho-emotional stress of the residents of the
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North alongside the presence of socio-economic problems leads to high alcoholization of the
population with all the ensuing consequences.

Let us consider the possible ways to reduce the risks of mental disorders and behavioral
disorders in the unfavorable northern conditions. The first and important factor is high physical
activity. This is accompanied by an increase in muscle mass (hypertrophy), strengthening of the bones
of the skeleton, and increased mobility of the joints. Optimal physical activity allows a person to
maintain and improve his/her health, reducing the risk of disease. A well-ordered daily lifestyle,
which has the maximum therapeutic effect and includes reasonable rest, a stable daily routine, a
balanced diet, avoidance of drugs and alcohol and regular use of drugs prescribed by the doctor as a
supportive therapy — helps to reduce the recurrence of mental illness.

Numerous studies of Herbert Benson, Chakrit Kittanavong, Wayne Dye, Svyatoslav
Medvedev, Robert Schneider research human health prove that meditative practices give a positive
effect on both the physical and mental health, contributing to the avoidance of stress, nervousness,
anxiety, improved self-control and concentration, and positive mood.

In conclusion, it should be said that both mental and physical health, with the exception of
certain cases, depends more on the individual himself, but this does not mean that health care should
not intervene in the life of the population, improve their living conditions and not contribute to the
development of their literacy in maintaining health. It is necessary to do everything if we want people
to live happily and work efficiently under severe Northern conditions in Russia.
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IN THE ARCTIC ZONE AND ITS CONSEQUENCES
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Abstract. The article highlights the topic of melting glaciers in the Arctic. As it is found out
the glaciers are the most sensitive indicators of the climate changing. The given topic is relevant as it
is a global problem worldwide which affects the environment of our planet.
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AHHOTaIII/Iﬂ. B cratbe paccMaTpuBaCTCA TCMa TasgHUA JICAHHUKOB B ApKTI/IKe. Kak
BBISICHHJIOCH, JICAHUKH SABJISIOTCA HauoOoee YYBCTBUTCIJIbHBIM HHAWUKATOPOM U3MCHCHUS KJIIMMAaTa Ha
3emue. Z[aHHaH TEMaA ABJISACTCA aKTyaHBHOﬁ, TaK KaK 3TO TJI00aabHas npo6neMa BCCTO MUpaA, KOTOpad
BJIYSICT Ha SKOJOTHUIO HAIICH IIAaHETHI.

KaioueBble coBa: r100a1bpHas MpoodiieMa, OracHOCTb, OKPYKAIOIIas cpeia

The aim of the given research is to investigate the urgent problem of melting glaciers. The
research objectives are as follows: to study the changes in the Arctic glaciers’ area during the last
decade; to define the causes of glacier melting; and to identify the consequences and their scales for
the Arctic’s ecology. To solve the problem we used the theoretical method, which includes a literature
search and study, analysis and synthesis.

In today’s world, melting glaciers are one of the planet’s biggest environmental problems.
Scientists have found out that glaciers are the most sensitive indicators the climate of changing. Such
outstanding scientists as N.S. Shaler and W.M. Davis, I.C. Russell, G.K. Gilbert, W.H. Hobbs, and
R.S. Tarr, R.F. Flint, E. Drygalski and F. Machatschek and R.V. Klebelsberg were dealing to a large
extent with the glaciers’ research.

Let’s start with a definition of a glacier. According to Oxford dictionary, a glacier is a mass
of ice formed as a result of accumulation, recrystallization and snow compaction during a very long
period of time [4]. Glacier ice is found in many different forms with different geophysical properties.
There are three basic criteria for the classification of glaciers: “...the morphological, based mainly on
external features; the dynamic, which takes account of its activity or passivity; and the geophysical,
which is largely decided by the ruling temperatures and other physical properties of the firm and ice.”
The list includes three morphological groups, each of which is found in the Arctic regions. Firstly,
“glaciers extending in continuous sheets, the ice moving outwards in all directions”, of which the
Greenland Ice Sheet and some of the icecaps of the Canadian Arctic islands and Iceland are good
examples. Secondly, “glaciers confined to a more or less marked path”, which directs the main
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movement of the ice. These comprise both independent glaciers and outlets of ice sheets and icecaps,
such as the valley, slope, summit, cirque, and other types common to alpine areas. And, finally,
“glacier ice spreading in large or small cake-like sheets over the level ground at the foot of glaciated
regions”, which is represented by the piedmont glaciers, of which Alaska has several examples along
its southern coast, and by ice shelves, now found only in the Arctic region.

The mass transfer of ice from the area of accumulation to the area of wastage presents one of
the fundamental problems of glaciology. The latest estimates of the area of glacier ice in the world
vary from 14,766,440 square kilometers to about 14,962,000 square kilometers. This is about 10 per
cent of the land area of the earth. Of the total glacier area, the Antarctic Ice Sheet comprises about
84.2 per cent; the Greenland Ice Sheet 11.5 per cent; and the glaciers of the rest of the world 4.3 per
cent. About 238,000 square kilometers or 1.5 per cent of the earth's total ice cover is in the subarctic
and equatorial zones. In terms of the volume of ice, the concentration is greater in the Arctic region,
because an ice sheet and the various icecaps on the arctic islands have a greater average thickness
than the mountain glaciers of other areas. The latest published estimate for the world total is
21,740,000 cubic kilometers, if added to the oceans it will raise the sea level about 54 meters.
Thickness measurements of glaciers are difficult to make and require delicate seismological
instruments and highly trained personnel [5].

In addition, more than 95% of all glaciers are located on the land surface and presented as
Greenland and Antarctica with their ice mountain ranges as big as the Alps, completely hidden under
the ice. What will happen when these ice caps melt too? When all the ice on the land surface melts,
much water will flow into the oceans. The coastal sea level will rise. And it will rise by as much as
70 meters. It is very dangerous because Tokyo, New York, Sao Paulo, Mumbai, Shanghai and Jakarta
are all coastal cities with big population. Even a small rise in water level, just one meter, can lead to
trillion-dollar annual flood damage. A 10-metre rise in level would leave more than 630 million
people homeless. The seas would almost completely flood the east coast of the USA and most of the
west coast, the entire state of Florida, vast areas of Asia, including Bangladesh and much of northern
China, and form a new sea in the centre of Australia.

The factors contributing to the glacier formation include the negative average annual
temperature, and a large amount of solid precipitation. We have all heard about global warming and
its impact on our planet, and especially on the Arctic ice covering, which is melting twice as fast
today. Let us imagine what would happen if all the glaciers on Earth melted. On the land surface, the
ice normally takes the form of glaciers and ice caps, permafrost soils and snow, but the Arctic is
mostly the ocean, and the ice floats into the water in the form of icebergs melting rapidly in the
warmer waters of the ocean. The ocean, in its turn, is warming along with the global rise in the Earth’s
surface temperature. NASA recorded the lowest volume of Arctic glaciers in history during the period
of January, February, April, May and June, 2016. So, as we see, the Earth’s temperature is rising and
the ice is melting [1]. It will be possible very soon to sail from Europe to, say, Russia directly across
the North Pole very easily, without any ice floes or icebergs on the way. It may be profitable for
transport companies, but not good for such marine residents of the North as polar bears, walruses and
seals. Their habitats are melting along with the glaciers, unfortunately, and the species themselves
are evaporating like ice. Sea creatures like bowhead whales and narwhals are also suffering from all
these changes.

Energy and oil companies are using the melting ice as an opportunity to develop new northern
fields, using a method called seismic blasting to explore. They shoot air blasts directly into the water
in an effort to determine the topography of the ocean floor and locate oil. This practice has a negative
impact on the entire Arctic Ocean ecosystem, while also physically traumatizing the whales, forcing
them to leave their current habitat [2]. It’s a well-known fact that the South Pole and the North Pole
have got a lot of ice. Being white, the ice reflects the sun’s rays into space. Here the inverse
mechanism works, one thing leads to another. As the Earth heats up, the glaciers melt. As glaciers
melt, they reflect less and less sunlight into space, which also causes the temperature of the planet to
rise. The sun's rays are now absorbing the dark waters of the ocean. So, as the glaciers melt, the Earth
gets even warmer. And seawater becomes fresh water. Today, many currents intersect in the world's
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oceans. Like a conveyor belt, they carry and mix the aquatic ecosystem. The currents are created by
the salinity of the seas, whose salt levels differ in different parts of the world's oceans. Consequently,
if the melting ice of Greenland were to increase the freshness of the North Atlantic Ocean’s water, it
is likely that the currents would stop.

Our conveyor currents carry chemical particles and nutrients around the world, feeding
plankton, feeding fish, feeding us. Half of the oxygen we breathe is produced by underwater plants.
And there is no need to interfere with this process at all. Moreover, from heating the water surface,
the Gulf Stream will change its course slightly, away from Greenland, and here the current that heated
all of Europe will no longer warm Europe. So the crops will have to be grown elsewhere else on the
other planet. And who will grow and transport it? How to feed the population? And what is going on
anyway?

In conclusion, we would like to say that research on glacier flow needs attention and
cooperation of several scientific disciplines. The subject is far more complex than originally
envisioned. The melting glaciers will make great problems for all mankind. We should prevent it at
any rate if we want to save not only the Arctic territory but the whole world. This is our urgent task.
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Abstract. The article highlights the problem of communication in the north and its solution.
The theme is topical because a large number of Arctic territories still remain without communication
systems. The research suggests the way out in the form of satellite communication.

Key words: satellite communication, development of the Arctic, internet of things, broadband
internet.
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AHHOTAIUSA: B CTaThE OCBEIIACTCS npo6neMa KOMMYHUKAIIU HAa CEBEPC U €€ PCHICHUEC. Tema
aKTyalibHa, IIOCKOJIbKY 0O0JIBIIIOE KOJIMYECTBO APKTUYCCKUX TeppI/ITopI/Iﬁ A0 CUX IOp OCTAKOTCA 0e3
cucteM cBs3u. MccaenoBanue npeajaract pCui€cHue B BUAC CHYTHHKOBOﬁ CBs3H.

KuroueBnble cioBa: satellite communication, development of the Arctic, internet of things,
broadband internet

The purpose of our study is to determine the role of a satellite communication in development
of the Arctic region. To achieve this goal, it is necessary to solve the following tasks: firstly, to study
the theoretical aspects of this item; secondly, to study the representatives developing this technology;
and, finally, to choose the most effective representative who is able to help in the development of the
Arctic.

So let's get started. One of the current key challenges for the technological revolution in the
Arctic is stable and cheap communication, including the broadband Internet access. This will allow
us to rebuild completely logistics and industry in the region, to monitor the environmental situation
online, and to conduct the given scientific research. The local residents will be able to use the remote
services, such as medical and educational ones, or to develop their own business.

The solution to this problem can be creation of satellite broadband, which covers 100% of the
earth's surface and gives a good signal for transmitting information. That is why great hopes are
pinned on its synergy with industrial IoT (Internet of things) systems. It is necessary to say that the
digitalization of industry and production can also change the approach to related areas, including
satellite communication. The usual M2M (Machine to machine) services are already replacing Big
Data processing and analytics software complexes.

The developed terrestrial and cellular communication networks remain one of the ways to
transmit IoT data. Their significant disadvantage is a small cellular coverage area; it is only 20% of
the Earth's surface. For the most part, IoT systems do not require high data transfer speed or a large
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volume of traffic, which indicates the possibility of making satellite technologies one of the best ways
for transmitting the generated information.

The representatives of broadband satellite communication technology are Amazon Kuiper,
One Web, the most mentioned Starlink and the domestic Sphere. All these companies have not yet
implemented this technology, but they promise to release it in the mid-late 2020s.

In our opinion, the leader among representatives of satellite communication is Starlink, which
has got all the means to achieve this goal by 2025. However, Starlink was banned in Russia because
of national security threat. As a result, only OneWeb and Sphere are suitable for the Arctic
development.

In conclusion, we can confidently say that the satellite communication will become an integral
part of the national industry and production. At the moment this system is used for monitoring the
fuel consumption, the proper operation of equipment or transport movement.
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Abstract. The relevance of the study of this problem is due to the influence of psychological
stress on individual psychological states, the properties of the main subjects of the educational
process. Educational activity in the system of higher professional education is regulated by the main
personal mechanisms of self-regulation, as well as by the high creative activity of students.

Key words: students, educational activities, mental stress, tension, personal tolerance, self-
regulation.
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AHHOTaNUsA. AKTyaJbHOCTh HCCJICIOBAaHUS JAHHOW MPOOJIEMBI OOYCIOBIICHA BIUSHUEM
MICUXOJIOTUYECKON Harpy3Ku Ha MHIUBUYaTbHO-TICUXOJIOTHYECKHIE COCTOSTHUS, CBOMCTBA OCHOBHBIX
CyOBEKTOB 00pa3oBaTeIbHOTO Tpolecca. YueOHash JeATEIbHOCTh B CHCTEME  BBICIIETO
npodeccnoHaTbHOTO 00pa30BaHUSA PETYIUPYETCS OCHOBHBIMH JUYHOCTHBIMH MEXaHHU3MaMH
CaMOpPEryJsiin, a TaKKe BBICOKOU TBOp‘IeCKOi/JI AKTUBHOCTBIO CTYJICHTOB.

KiarwueBble cjoBa: CTYACHTHEI, yqe6Ha51 ACATCIIBHOCTh, IICUXMYCCKasl Harpyska,
HaIpsPKCHHOCTDL, IMYHOCTHAA TOJICPAHTHOCTL, CAMOPCTYJIALU.

The period of study at the university is a decisive and highest stage of the formation of not
only a professional, but also a personality, since during the years of study at a higher professional
educational institution, the subject - research, program and methodological experience, which
students come to, can influence their entire subsequent life and career [1].

The multilevel development of the problems of professional formation and training of a
student at a university has not yet found proper reflection in psychological and pedagogical research,
especially in the upbringing of personal values and meaning in their future profession. However, this
problem is gaining importance and significance, since instability of socio-economic, political
processes in society, international sanctions are increasingly changing the student's attitude to
understanding his place in society, to the choice of profession, to the products of his own labor.

Professional and psychological training of modern students, as the main subjects of the
educational process, includes the need to help future professionals, specialists in self-reflection, self-
knowledge and self-education, which are the main conditions for the development of scientific
directions, the organization of educational activities and the development of individual psychological
qualities [2].

122


mailto:litovchenko_anastasiya@surgu.ru
mailto:litovchenko_anastasiya@surgu.ru

BezomacHslit CeBep — unctast ApKTHKA:
IV Bceepoccuiickast HayuHO-npakTuaeckas koHdepenmus: Cypryr, Cypl'V, 11-12 Hos6ps 2021 .

Psychological and pedagogical requirements at the current stage in modern education focus
the student's attention on his personal qualities, motivation, abilities and opportunities for self-
development and self-improvement. Intense educational activity at the university creates conditions
for the emergence of different levels of influence of mental stress on the body and psyche of the
subject of activity. It is necessary to focus on the influence of excessive mental stress on the behavior
and functional characteristics of the student's body [6]. This is due to the constant increase in the
amount and complexity of the incoming information, the periodic repetition of stressful situations
(exams, seminars, tests, interpersonal conflicts, etc.), the state of procrastination, hyperbolic
discounting, the vital need for some students to combine study and work.

We understand mental stress as a process that makes demands mainly on the mental
manifestations of the subject of activity (processes, states, properties, formations) in connection with
the nature and content of the activity. Its emergence presupposes "the inclusion of the main
mechanisms of personal self-regulation of subjective (internal) and objective (external) conditions
that determine the individual level of psychological tension, aimed at mobilizing functional resources
for effective and high-quality performance of activities" [4].

The tension is associated with the academic load, material problems, anxiety and anticipation
for a long-term promising professional career, as well as their status in society, problems are
associated with interpersonal interactions, communications - all this makes the subjects of the
educational process (especially students, teachers) of universities vulnerable, which can affect their
development of intolerance, reduced stress resistance in conditions of intense learning activity [6].

Research methods. During the research, the following methods were used, for example,
theoretical - analysis, synthesis, concretization, generalization, comparison, abstraction, modeling;
empirical - observation, conversation.

Results. In Russian psychology, S.L. Rubinstein [5] first introduced the category of activity.
Such Russian psychologists as L.S. Vygotsky, A.N. Leontiev, B.G. Ananiev, D.B. Elkonin, A.K.
Markov, P. Ya. Galperin, V.V. Davydov, N.F. Talyzin and others.

In the understanding of the domestic researcher L.D. Stolyarenko, "activity is the active
interaction of a person with the environment, in which he achieves a consciously set goal that arose
as a result of the appearance of certain needs and motives in him."

Discussion questions. The analysis of psychological and pedagogical literature allows us to
focus on the lack of special research on the differentiation of mental load in contrast to the educational
load. So the mental load, in contrast to the study load, has a mediated internal nature of the activity,
while the study load is more mediated by external conditions and factors of human activity, so the
study load currently includes the number of study hours, the distribution of credit and examination
sessions, as well as the role of the teacher and his individual style, features of the formation and
implementation of educational programs.

Conclusion. The category of mental load in psychology has not received an official status;
however, numerous attempts are being made to define this concept. In our theoretical and practical
work, we used the following definition: mental load is a load that makes demands mainly on the
mental functions of a person in connection with the nature of the work. Its occurrence presupposes
the launch of arbitrary mechanisms of self-regulation, mediating the individual level of mental tension
and aimed at activating functional resources for the effective performance of activities.

The content of the mental load in the educational activity of students is the need for long-term
concentration on the educational material, monotony during lectures, the high significance of the
result of educational activity and the lack of time, especially during the sessions. Consequently, the
mental load in educational activity makes high demands on a person's self-regulation and his personal
tolerance.

For universities, the problem of developing self-regulation and tolerance (social and personal
stability) to mental stress is of great importance because the main task of these institutions is to form
a high educational level and professionalism of students, as well as to develop psychological
competence (for example, emotional, motivational, intellectual, communicative competence)
personality, its resistance to unfavorable situations and conditions.
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Abstract. In the paper the author examines the issue of municipal financing of the budgetary
cultural institution “Centralized Library” named after A.S. Pushkin of Surgut. Based on the study of
The municipal assignment for the provision of municipal services from the period 2015-2021 of the
municipal budgetary cultural institution “Centralized Library System” was analyzed by the author.

The author of the article made an attempt to make a financial analysis of the funding system.

Keywords: finance, municipal, budgetary institution, culture, “Centralized Library”, Surgut.
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AHHoTanus. B nanHoll paboTe aBTOpOM paccMaTpHUBAETCSd BONPOC O MYHHUIMIAIBHOM
(uHAHCHPOBAaHUM OIOJIKETHOTO YUpEXKACHUS KyIbTypbl «LleHTpanu3oBaHHas Oubnuoreka» um. A.
C. Ilymxkuna ropoga Cypryra. Ha ocHOBe u3ydeHHMs MyHHMLMIIAIBHOTO 3a/laHUsl HA OKa3aHUE
MYHUIUOATBHBIX ycayr ¢ nepuoja 2015-2021 rooB MyHMIMIIAIBHOTO OFO/IKETHOTO YUPEKICHUS
KynbTypbl «lleHTpanu3oBaHHas OuOIMOTEYHas CHCTEMa» MPOAHATU3UPOBAH OMNBIT PabOTHI
yUpexaeHuss U Obula MpennpuHATa IMOIMBITKA IPOU3BECTH (MHAHCOBBIM aHATU3 CUCTEMBbI
(buHaHCUPOBaHUS.

KiawueBble ciaoBa: (QUHAHCH, MYHHIUINAIBHOE, OIOHKETHOE YUPEXKIACHUE, KYIBTYpa,
ounbInorexa.

In order to study the finances of the municipal budgetary cultural institution “Centralized
Library System” of Surgut, it is necessary to clear up the definition of “finance” and its variety —
“municipal finance”.

Finance is the monetary relations of subjects [5, p. 7].

E.F. Nikolaev and F.V. Avdyukov in his article “Finance of a municipal formation” gives the
following definition: “Municipal finance is a set of socio-economic relations arising from the
formation, distribution and use of financial resources for solving local problems; the form of
organization of funds formed and used at the level of the municipality” [2].

L.M. Podyablonskaya: “Municipal finance is monetary relations that develop between local
governments, on the one hand, and public authorities, legal entities and individuals, on the other hand,
in the process of value distribution and redistribution of national income in connection with the
formation, distribution and use of centralized funds of municipalities that meet the needs of local
governments in solving economic and social problems” [3].
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The budget is a form of education and spending of funds intended for financial support of the
tasks and functions in the state and local governments [5, p. 12].

According to the Federal Law of 12.01.1996 No. 7-FZ “On Non-Commercial Organizations”
A budgetary institution is a non-commercial organization created by the Russian Federation, a
constituent entity of the Russian Federation or a municipal entity to perform work, provide services
in order to ensure the implementation of the powers provided by the legislation of the Russian
Federation, respectively, of the state authorities, public authorities of the federal or local governments
in the fields of science, education, health care, culture, social protection, employment, physical
culture and sports, as well as in other areas” [4].

Budgetary organizations act in accordance with the objectives of their activities, which are
determined by the federal laws and other legal documents.

Any municipal budgetary organization is obliged to fulfill the municipal task, which is formed
by the founder of the organization.

Financing of the fulfillment of the municipal task is carried out through subsidies from the
budgets of the budgetary system of the Russian Federation [4]. They are allocated in the amount of
70% of the total budget of the institution (an approximate ratio, based on the recommendations to
budgetary organizations).

Thus, it can be said that budget organizations are directly depended on the state budget - most
of their budget is state money.

Now we can move on to the study and analysis of the finances of the Municipal Budgetary
Institution of Culture “Centralized Library System” of the town of Surgut.

According to the charter, this budgetary institution was created on the basis of an order of the
Mayor of Surgut and the city administration to perform work and provide services in order to exercise
the powers of the city administration of Surgut in the social sphere.

The functions and powers of the founder of the organization are carried out by the
Administration of Surgut and the Department of Culture, Youth Policy and Sports.

Also, according to point 1.6 of the charter of the Municipal Budgetary Institution of Culture
Surgut “Centralized Library System” is a legal entity, which has an independent balance and personal
accounts. However, all properties are municipal, and the library system is only concerned with its
operational management.

The income from the paid activity of the institution is at its independent disposal and is
recorded only on the personal balance of the institution itself. That is, this money does not return to
the municipal budget.

All expenditures of the Municipal Budgetary Institution of Culture “Centralized Library
System” are directed to the fulfillment of the state assignment or to the components that contribute to
its fulfillment (repair, purchase of necessary objects, such as books, etc.).

The municipal assignment is financed by the Administration of the city of Surgut. The
function of controlling its implementation is carried out by the Committee of Culture and Tourism of
the Administration. Services providing by the Centralized Library System within the framework of
the state assignment are rendered to individuals free of charge. All these conditions are spelled out in
the decrees of the City Administration (2015-2021).

The dynamics of the fulfillment of the state assignment can be judged by the number of
visitors (the number of users of the municipal service). In 2015, the number of visitors was 480 ths,
and in 2019 - 570 ths. In addition, according to the plan in 2016-2017, the number of visitors was
supposed to be 481 ths. And if in 2016 it was possible to maintain the value of this indicator, then in
2017 the value increased to 159 ths, which indicates a positive trend. This is primarily due to an actual
increase in the number of events and an improvement in the quality of advertising.

Now, in 2021, these figures have dropped to 450 ths. It is connected to the epidemiological
situation of coronavirus infection COVID-19. But by 2023, the Administration of Surgut plans to
increase the value of the indicator.

It is also worth talking about the plan of financial and economic activities. Having carefully
reviewed the documents for 2015-2021, one can point out a tendency to an increase in the amount of
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subsidies that are paid by the Administration of the city of Surgut. In 2015, the total amount of
subsidies (subsidies for the fulfillment of state assignments and targeted subsidies) amounted to 151.9
million rubles. This figure was 202.3 million rubles in 2019. However, in 2021, the amount of
subsidies decreased to 188.9 million rubles. The institution's revenues decreased not only due to a
decrease in subsidies, but also due to a decrease in income from paid activities. But this is unlikely to
affect the positive dynamics of the fulfillment of the state assignment (if we consider the previous
periods).

As mentioned above, the Central Library System can handle government assignments 100%
or more. Each year, new events are held to increase the number of people interested in library services.
They mainly attract the youth of Surgut: they invite students of different levels to various courses and
events.

As a result, it can be argued that the Municipal Budgetary Institution of Culture Surgut
“Centralized Library System” uses subsidies. It also earns money on its own by means of printing
documents, scanning, lamination, master classes, etc.
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IGLOO DESIGN AS A PROTOTYPE OF HABITATION
IN THE NORTHERN TERRITORY

Khisamova L.E., Safina O.D.
Surgut State University, Surgut,
e-mail: khisamova_le@edu.surgu.ru, safina_od@edu.surgu.ru

Abstract. The article highlights the modern approaches used for researching the construction
development in the Arctic region. This subject is topical because nowadays all types of resources are
quickly exhausting. The idea of housing construction without heating costs in northern conditions is
worth profound studying.

Key words: Igloo, north, ideal house, snow blocks, heat, thermal insulation.

JIA3AWH UTJTY KAK ITIPOTOTHII )KWJIbSI
HA CEBEPHOI TEPPUTOPUH
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AHHoTanusi. B crarbe oOcBemalTCd COBPEMEHHBIE TOJAXObl, HUCHOJIb3yeMble IS
MCCIIEIOBAaHMSI Pa3BUTHS CTPOUTENBCTBA B APKTHUECKOM perroHe. JlaHHas TeMa akTyalibHa, TaK Kak
B HACTOSIIIEEe BpEMs BCE BUIbI PECYpPCOB OBICTPO McUepIbIBatoTCs. Maest ctpouTenbcTBa Kubs 6€3
3aTpaT Ha OTOIUIEHHE B CEBEPHBIX YCIOBUAX 3aCIIy’KUBAET TIIATEIbHOTO U3YUECHHUS.

KiroueBnble ciioBa: uriy, cesep, HAcalIbHBIN JA0M, CHCXXHBIC 6J'IOKI/I, TCIIO, TCTIIIOU3OJIAMA.

The aim of our study is to research the main characteristics of igloos and the mechanism of
retaining heat without electricity and gas in it. The question is: how to build a perfect housing without
any fuel expenditure under northern conditions. This topic is very urgent nowadays because of
existing ecological problems and natural resources saving policy. In order to achieve the goal we
should solve the following tasks: firstly, to investigate the construction of igloo habitation; secondly,
to study the process of building igloo, and, finally, to give some recommendations how to build a
perfect igloo. To solve these tasks we used the following methods: theoretical, including search and
study of Internet resources; analysis and synthesis of information.

So, let's start with the study of igloo construction. Igloo in Inuktitut (as most Canadian Inuit
dialects are called) means ‘winter dwelling of Eskimos’. An igloo is a domed structure 3-4 meters in
diameter and about a man’s height. It is built of whatever is at hand, and in the winter tundra the only
available building material is snow. They are built of snow or ice blocks compacted by the wind. If
the snow is deep, the entrance to the igloo is made in the floor, and a corridor is up to the entrance. If
the snow is not deep enough, they make an entrance in the wall, and build an additional corridor of
snow blocks to it.

Moving on, we are going to show how the igloo manages to keep warm. To understand this,
we need to know a little bit about what cold is. When your body temperature starts to drop drastically,
you feel the heat leaving you. Cold cannot move into the body — in fact, there is no such thing as cold.
Think of heat as the actual amount of things. The more you give away, the colder you feel. This
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exchange of heat can happen in three different ways including convection, conduction, and radiation.
All three methods are used simultaneously in the igloo construction.

The person inside radiates body heat, which travels through the igloo by convection and
dissipates through the walls by conduction. This is exactly what is happening at typical home.
Insulation in residential homes does the same thing. Powdery, fresh snow can consist of almost 95%
trapped air. This makes it a great insulator, but also, as you have to crumple it in your hands to make
a snowball, it’s not dense enough to use in construction. On the other hand, hard ice does a good job
of protecting against the wind, but it is too hard to lift. Inuit hunters took the Goldilocks approach,
the secret to good igloo snow is somewhere in the middle. Traditional igloo blocks are not molded;
they are carved out of the ground. This densely packed ground snow is dense enough to hold up, but
because it still has many more air pockets than the ice block, it is light and pretty good insulator.
Cartoon igloos look like flat-bottomed hemispheres, but they're really not. If you cut a real igloo in
half, you see a shape called a "catenary" ("chain arched vault"). This gradually sloping shape is the
same shape that would form if you held the chain at both ends and let it hang down. The boat arch
distributes weight more evenly than a semi-circular arch, with no bulges or deflections. In fact, it is
one of the most stable arches in nature and so strong that we still use it today. Inside, the snow houses
are cut at different levels. Hot air rises and cold air goes down into the lower part, away from where
you will eat, sleep and relax. In addition, the heat warms the innermost layer of the walls, reinforcing
the barrier between you, your airy snow-block insulation, and the cold outside. When you live in an
igloo, you act as a living furnace. Over time, the temperature in the icy abode can become 40-60
degrees higher than the surrounding air, but bring a friend into your igloo and you'll warm up much
faster.

After studying the information and doing the analysis, we found a way to build the perfect
igloo that is structurally sound and cozy. There are many detailed explanations on how to build an
igloo, and we want to offer a simplified method of construction.

At the beginning, make sure you have enough snow, “You’ll need about a foot of snow ice in
a fairly large backyard.” Next use the right snow. Not top powder, but denser material underneath
where your feet stop falling through. After that it is necessary to draw a circle. To make a good circle,
stick a stick vertically in the snow where you want your ice fort to be in the center. Around this stick,
tie a cord half the diameter of your future igloo. For example, if you want an igloo that is 7 feet wide
and big enough to sleep in —use 3.5 feet of cord. Trace a line on the end of the cord as you go around
the stick. This should give you a nearly perfect circle. Also use a mold to mold the bricks. Traditional
igloo blocks are 3 feet long, 15 inches height, and about 8 inches thick, but smaller bricks are fine for
smaller igloos. You’ll want to assemble your blocks inside the circle first and then go outside to do
the rest. Start stacking your blocks in a circle. Make a slight upward slope so that the blocks stack on
top of each other in one continuous loop. Make a slight slope at the top of each brick so that the next
layer slopes slightly inward. You may have to prop up some blocks with sticks until you finish each
layer. Make the blocks smaller as you go higher. Bevel the edges so that they connect well to reduce
the risk of caving in. Place snow in the gaps between the bricks as you go. Leave a vent hole at the
top. You can also cut vents on the side. Otherwise you may suffocate in your awesome ice fort. After
then make a doorway. Digging a tunnel out of your igloo helps protect you from the cold. In the end
water it with a hose. Ice is stronger than snow, so freezing a layer of water on top of your igloo will
keep it up longer.

In conclusion, we want to say that igloo is as a prototype of perfect habitation in the northern
territory under hard living conditions because it is a cheap dwelling retaining heat inside without any
modern devices and electrical facilities. And we tried to present the algorithm of its construction for
all interested people.
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Abstract. The article deals with the issue of the development of OPK-2 within the framework
of the program in the discipline “Foreign language” for specialization 31.05.01 “General Medicine”,
31.05.02 “Pediatrics”. The method of theoretical analysis is used.
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®OPMUPOBAHMUE OIIK-2 Y BYYIIUX BPAUEN
CYPI'YTCKOI'O 'OCYJAPCTBEHHOI'O YHUBEPCUTETA
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AnHoTanus. B cratee paccMoTpen Bonpoc o popmupoBanuu OIIK-2 B pamkax peanuzanuu
nporpaMMmbl 1o aucuuiuinHe «MHocTpanHBIN sA3bIk» i cnenuanu3ammu 31.05.01 «JleuebHoe
nenoy», 31.05.02 «Ilegmatpusi». W3noxkeHbl 0a30Bble TNPUHIUIBL, OMNKMCAHBI HOPMAaTHBHbBIE
JOKYMEHTBI, SBJISIOIMECs (PyHIaMEHTOM MPOrpaMMBbl IO AUCHUIUINHE «ITHOCTpaHHBIHN SI3BIKY.

KuroueBbie cioBa: auciuiuinHa «MHocTpaHHbIN s3b1K», CypryTrcKuil rOCyJIapCTBEHHBIN
YHUBEPCHUTET, TIOJIOKEHHE, MPUHIIUIIBI, o01IenpodeccuonanbHas KOMIETSHITUS-2.

The program for the discipline "Foreign language" for specialties 31.05.01 "General
Medicine", 31.05.02 "Pediatrics" is based on the analysis of the standard approved by the Federal
State Educational Standard of Higher Education, professional standards (3 ++), registered in the
Ministry of Justice of Russia on August 26, 2020 No. 59493 (General Medicine); August 25, 2020
No. 59452 (Pediatrician), professional standards of specialists 31.05.01 "General Medicine",
registered in the Ministry of Justice of Russia on April 14,2017 N 46397; 31.05.02 "Pediatrics" dated
April 06, 2017 N 46293, State requirements for the minimum content and level of training of a
graduate in the specialty 040200 — Pediatrics / 040100 — General Medicine [2, 8, 9,13]. Programs of
the discipline "Foreign Language" for non-linguistic universities and faculties of leading Russian
universities were studied [4,6,7,10].

It is prescribed that each student of medical training after mastering the program will be able
to use foreign language for academic and professional activities (in order to participate in
international congresses, conferences, etc.).

A number of preliminary monitoring was carried out, in particular, to identify the needs of
students in mastering the following groups of competence OPK-2, UK-4, K2, K3, K5, that fit into the
requirements: readiness for communication in oral and written forms in the state and foreign
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languages for solving different professional tasks the tasks of professional activity; using skills to
continue education work abroad, to participate in international congresses, conferences, for future
professional activity in the specialty and science [11, 12, 15].

The development of OPK-2 is realized through a set of principles of teaching a foreign
language.

The principle of communicative orientation assumes the use of authentic communication
situations, the development of unprepared utterances in the communication process, the formation of
psychological readiness for real foreign language communication in various situations [10];

The principle of communicative orientation is aimed not at the formation and development of
listening skills, speaking, reading, writing in the language of the "carrier", but at the development of
integrating their communicative skills [1 p.354].

The communicative orientation of teaching foreign languages presupposes communicative
situations [3, p.354].

A.N. Shchukin notes that "... taking into account the principle of communicative orientation
when teaching a foreign language is, in particular, that it is necessary to stimulate unprepared
utterances of students and use the opportunities of classroom activities to develop their
communicative skills for real communication between the teacher and the student." Situations of
pedagogical communication that have a huge potential to stimulate communication between the two
sides of learning, as well as students among themselves, and, consequently, to improve the
communicative skills of students" [14, p. 68].

OPK-2 will be implemented in the following: 1) within a specific fragment of communication
(in a communicative "quasi" situation of real professional communication); 2) through the
development motivations of students, their interests [1].

The implementation of OPK-2 through the principle of communicative orientation will be
determined by: 1) the selection of language material, provided for by the federal educational standard
of a new generation; 2) the organization of professional topics and situations of vocationally-oriented
communication in a foreign language; 3) the use of different methods, techniques that provide
situations of real professional communication in a foreign language; 4) organization of
communication and socio-cultural study of a foreign language as a means of professional,
intercultural communication.

The principle of integrativity involves the integration of knowledge from various disciplines.
The implementation of OPK-2 will be expressed in the development of professional and
communicative skills aimed at the practical and research activities, project works.

The principle of interdisciplinary coordination. The principle of interdisciplinary coordination
involves the interaction of teachers of different disciplines, both at the language and subject levels
[11, p. 68].

The principle of interdisciplinary coordination in the implementation of OPK-2 is
characterized by a linguistic-professional orientation, which is manifested in the fact that the
knowledge and skills, which are formed in practical classes, have an expansion of professional
opportunities in specialized disciplines. In particular, authentic texts with vocationally-oriented
content contribute to a better assimilation of the content of specialization of medical students.

The principle of concentricity in the implementation of OPK-2 is manifested in: 1) the
accessibility of learning educational material through an inductive method, an approach from “easy
to difficult”; 2) the ability of students of the medical field of training to express their statements;
3) sufficiency for constructing statements within the topics and situations that make up the content of
training within a vocationally oriented approach.

The principle of interrelated language learning is expressed in students' knowledge of the
cultural etiquette of the professional activity of the "native speaker" of the language being studied;
rules of etiquette in the conditions of intercultural and professional interaction; familiarization of
students with authentic foreign language materials containing relevant social, professional
knowledge, facts, events of foreign language professional culture and meeting the adequate
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requirements of modern linguistic realities of the "native speaker" of the language, which are reflected
in oral and written discourse.

Educational, professional Standards and principles of teaching a foreign language in the
system "school-university-postgraduate education" allow us to determine the purpose of mastering
the discipline "Foreign language", with the requirements for the preliminary training of the student
and the results of mastering.

The main aim of the discipline is to increase the initial level of foreign language proficiency
achieved at the previous stage of education to master students with a sufficient level of
communicative skills to solve the tasks of professional activity in oral and written forms in the state
and foreign languages.

The objectives of the program defines a number of requirements for the preliminary training
of a student in the specialties 31.05.01 "General Medicine", 31.05.02 "Pediatrics": the student must
know the socio-cultural and professional specifics of the country of the language being studied; be
able to form his speech adequately to this specificity; be able to distinguish features in the professional
culture of the country of the language being studied; be able to use a foreign languages as a means to
obtain information from foreign language sources for educational and self-educational purposes; be
able to translate from a foreign language into Russian working with authentic texts; speak a foreign
language as one of the means of forming educational and research skills, expanding their knowledge
in other subject areas to possess communicative foreign language competence necessary for
successful socialization and self-realization, as an instrument of intercultural communication in the
modern multicultural world.

The development of OPK-2 is realized through the contents of the following chapters in the
discipline: "Higher education. Interpersonal and intercultural communication in academic activity";
"Intercultural interaction in the English-speaking world"; "Modern achievements in aspects of
interpersonal and intercultural interaction"; "Modern science in aspects of interpersonal and
intercultural interaction".

After mastering the program of the discipline "Foreign language", the student of the specialties
31.05.01 "General Medicine", 31.05.02 "Pediatrics" should know:

-phonetic, lexical, grammatical, morphological and syntactic aspects of foreign language as a
system;

-basic terminological vocabulary in the state and foreign languages according to the medical
specialty;

-the grammatical structure of the language, the main grammatical phenomena characteristic
of professional speech;

-rules of professional ethics specific to professional communication;

-an algorithm for composing an abstract and annotation of professional texts;

-basics of public speech.

Be able to:

-use the state and foreign languages in oral and written forms to solve the tasks of professional
activities (interpersonal and professional communication, correspondence);

Skills:

-grammatical skills in written and oral communication;

-skills of reading original literature in a foreign language on professional topics in the
strategies of introductory, searching, studying reading;

-skills of understanding dialogic and monologue speech;

-the basics of public speech: to make a report or messages in a foreign language on
professional topics.
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THE DEVELOPMENT OF STUDENTS’ UNIVERSAL COMPETENCES
BY MEANS OF REGIONAL STUDIES IN FOREIGN LANGUAGE LEARNING
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Abstract. The authors examine the problem of universal competences development of
bachelor students in the process of English language learning. A particular attention is paid to cross-
cultural and sociocultural competences formation. The authors refer to regional studies as a powerful
means for the given competences’ development. The article highlights the significance of local
cultural and social awareness which is essential for future specialists’ career growth in the region and
abroad.

Keywords: foreign language, universal competences, regional studies, sociocultural and
cross-cultural competences.
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AHHOTanusl. ABTOpbl OOCYXXIAIOT NpPOOJIEMY pa3BUTHSI YHUBEPCAIBHBIX KOMIETEHIIMH
CTY/IeHTOB OakajaBpuaTa NpU H3YYEHHUM HHOCTPAHHOTO s3blka. Oco0oe BHUMaHHUE YJenseTcs
MEXKYJIbTYPHOH M  COIMOKYJIbTYPHOH KOMIETEHIMSIM. ABTOpPbl CUMTAIOT HCIOJIb30BaHUE
KpaeBeIYeCKoro MaTepualia 3Ha4yvMMbIM B Pa3BUTUM JAHHBIX KoMIleTeHUMi. [logyepkuBaercs, 4To
3HAHUSA O COLMOKYJBTYPHBIX OCOOCHHOCTSIX POJHON MECTHOCTH, MPHUHATHE OCOOEHHOCTEN HHBIX
KyJIbTYyp W HalUil, CIIOCOOCTBYIOT CTAHOBJIEHHIO OOpa30BAHHBIX CHEIMAIMCTOB, CIIOCOOHBIX K
B3aMMOJICHCTBUIO KaK Ha PETHOHAJIBHOM, TaK U MEXIYHAPOJIHOM YPOBHE.

KiroueBble cjoBa: HHOCTpaHHBIfI A3BIK, YHHBCPCAJIBbHBIC KOMIICTCHIIMHW, KPAaCcBCIACHUC,
COIMMOKYJIBTYPHAA U MCKKYJIbTYPHAd KOMMYHUKAIINA.

The development of international relations, the expansion of cultural and economic contacts
in the region and the city, requires specialists’ professional training that meets the needs of the modern
society and the epoch. In training future specialists in any field, particular attention should be paid to
a number of competences that prepare them for flexible adaptation and socialization both in the
professional environment and in the society as a whole.

Current practice of teaching students of non-linguistic specialties is not confined to forming
linguistic knowledge only, but it gives a particular attention to the development of cross-cultural and
socio-cultural competences as well. Communicative competence, foreign languages, cognitive
activity, critical thinking, knowledge of culture and history, understanding and appreciation of other
cultures create conditions for the formation of socially significant qualities of future specialists.
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Nowadays a high level of English proficiency has become a compulsory career requirement.
Future specialists need a good command of foreign languages both to acquire overseas partners’
experience as well as to share their own expertise with colleagues from abroad.

All the mentioned requirements are justified by the Federal State Educational Standard of
Higher Education for bachelor training programmes. As a result of the training students have to
master the ability to carry out business communication in oral and written forms in Russian and
foreign language(s) (UK-4); to perceive the cross-cultural diversity of society in socio-historical,
ethical and philosophical contexts (UK-5) [6].

To organize the formation and further development of these universal competences, it is
essential to pay attention to such components of communicative competence as socio-cultural and
cross-cultural competences.

Some authors define socio-cultural competence as awareness of national and cultural
distinctions of native speakers’ social and verbal behavior. While cross-cultural competence includes
ability to successful communication using foreign languages. Cross-cultural competence comprises
socio-cultural knowledge and skills, intentions to compare and admit cultural, language and
communication peculiarities as well as communicative competence in a foreign language [4, p.56].

The concurrent acquiring of the native culture and the culture of the learned language has
become intensively studied due to the social order requiring highly qualified specialists mastering all
forms of communication [3, p. 209].

Practising teachers assure that regional studies facilitate forming knowledge, skills and value
attitude to cultural behavior relating to a country or a particular region, foster respect for the culture
and history of the native land, other nations’ culture, their ethnic and social distinctions [3; 5] and
thus promote ethnic tolerance formation [2, p. 13].

Researchers agree that regional studies significantly enlarge the content of the speech. This
knowledge promotes more effective and complete interaction between representatives of different
nations and cultures in real cross-cultural communication [3; 2].

It is worth mentioning that familiarity with the local culture, natural and socio-economical
opportunities of a city or a region contributes to their conservation for local inhabitants as well as for
the spread of this knowledge on a global scale. Such information exchange may promote city’s
economical and industrial growth and preserve cultural peculiarities of the locality.

The use of regional studies in foreign languages teaching seems to be highly reasonable for
universal competences development. “Optimally organized process of foreign language teaching can
prepare a person to adequate perception of other cultures, conscious attitude towards the existing
stereotypes” [5, p. 34].

Thus, the textbook “English for bachelor students” [1] created by the faculty members of the
foreign languages department is supplied with a number of texts and tasks concerning regional
studies.

Working with the text “Surgut State University” trainees make acquaintance with regional
studies. This text and following it tasks are intended to instruct first year students about the founders
of the first university in the city, about the formation of higher education in the city. Information
about cultural, scientific and sports events of various types and levels held within the walls of the
university shows students how diverse and exciting the student’s life is as well as the entire city’s. It
is useful for them to know that SurSU’s participation in international exchange programs, CDIO
membership, the development of research cooperation with other universities enhance the
university’s competitiveness at the national and global level therefore stimulates academic mobility.

Reading the texts describing Surgut students learn about the features of its local life, culture,
natural resources, history, social and ethnic characteristics of the area. They acquaint themselves with
the peculiarities of Surgut’s geographical location and industry that helps them realise the significance
of the city and the region for the whole country. The city provides a wide range of opportunities for
economic growth through innovations in many sectors such as oil and gas, power industry,
construction, housing and communal services. Students make sure that the region is one of the
strategic regions in Russia ensuring energy safety of the country. The construction of a highly
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technological scientific complex in Surgut will entail the growth of international contacts and
partnership.

Carrying out project work students can deepen their knowledge concerning cultural and
historical places of the city. The historical complex “Old Surgut” is a perfect place to show the life
pattern of the settlement in its early days. A number of monuments and memorials prove remarkable
stages in the city’s growth and development. The surroundings of the city have always attracted local
people, historians and researchers from abroad because of their numerous archeological sites. Various
peoples and religions have found their harbor in Surgut that makes the city a multiethnic and
multireligious society. Annual ethnic festivals in Surgut prove a high number of nations inhabiting
the area. Recent development of ethnocultural tourism in the region offers a great opportunity for
cross-cultural communication. Surgut has often been a place for multiple regional and international
cultural, scientific, industrial and sport events proving its significance in the area’s development.

The authors admit that such regional studies included into the educational texts promote the
formation of the value attitude towards the local culture and its preservation. These texts enhance the
content of the English language classes as well as contribute to the tolerant perception of social, ethnic
and cultural differences of foreign language interlocutors.

Subjects like sports, culture, history and traditions are always convenient to maintain a
conversation in any occasion. They are safe and attractive either at first meeting, between good friends
during academic exchange or in professional activities with partners and colleagues. Thus, a skillful
engineer or a qualified economist knowing his city’s or region’s culture and history, appreciating its
traditions and national traits, gives impression of an all-round personality, ready to communicate
equally appreciating his interlocutor’s values and peculiarities. It is worth noting that the development
of modern technical and universal competences is crucial for the specialists’ career, especially for
those living in a strategically important region.
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