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JKypHan sapecucmpuposan ¢ @edepanvroti ciyscoe no Had3opy & cghepe ceasu,
uHpOpMayUOHHBIX mexHono02ull U Maccosvlx KommyHuxkayuti (POCKOMHA/[30P)

N Ne ®C 77 - 71726 ot 30.11.2017 r.

Siberian Journal of Life Sciences and Agriculture. Kpacuospck: Hayuno-
MHHOBaIMOHHBINA 1eHTp, 2020. Tom 12, Ne 5. 202 c.

Iepuoouurnocms — 6 6bINYCcKO6 6 200.

XKypuan BriaroueH B OuOnmuorpaduueckyro U pedepatuBHyr 0aszy AaHHBIX Scopus,
PedeparuBublii xypHan n 06asel panaeix BUHWUTU PAH: http://catalog.viniti.ru/,
a TaKKe B MEXKIYHApPOIHYIO pedepaTHBHYIO 0a3y JaHHBIX M CHCTEMY LUTHPOBAHHUSI
Chemical Abstracts.

CBefieHHsI 0 JKypHAJIe €XKErOJHO MyONMKYIOTCS B MEXKIYHAPOIHOH CIIPaBOYHOM CH-
CTeMe MO TMEepHOAMYECKUM U TpopomkarommMmes usnanusm «Ulrich’s Periodicals
directory» B mensx nHGOPMUPOBAHUSI MUPOBOIT HAyYHO!H OOIIIECTBEHHOCTH.

XKypnan npencrasieH B BeLymux OnOIHOTeKax cTpaHsl, B Haywanoil DnekTpoHHON
bubnmoreke (HOB) — ro10BHOM UCTIONHHTEIIE TPOESKTA 110 co3Manut0 Poccuiickoro wH-
nexca HaygHoro nuruposanus (PUHIL) u nmeer nmnakr-dakrop Poccuiickoro nHiex-
ca HayuHoro nutupoBanus (D PUHII).

Crarby, MOCTYMHAIOIINE B PEAAKINIO, PELEH3UPYIOTCS. 3a JOCTOBEPHOCTh CBEJCHHM,
H3JI0KEHHBIX B CTAThsIX, OTBETCTBCHHOCTH HECYT aBTOPHI ITyOnuKanuii. MHeHne peak-
LMY MOXKET He COBIAJaTh C MHEHHEM aBTOPOB Marepuaios. Ilpu nepeneuarke ccblika
Ha XypHaJ 00s3aTeNbHA.

[IpaBuna nns aBTOPOB AOCTYIHBI Ha caiiTe xypHana: http://discover-journal.ru/
guidelines.html

Anpec peakiuu, U3aTesst | il KOPPECTIOHICHIINH:
660127, r. Kpacnospck, yi1. 9 Masg, 5 k. 192
E-mail: editor@discover-journal.ru
http://discover-journal.ru/

[TonmucHoii nnaexc B karanore IToursr Poccun "Iloanucusie n3ganus" - [1M900.
[ToanucHoi nHAEKC B KaTaiore NEpUOANYECKUX U CeTeBbIX n3nanuil «Cub-Ilpeccay —
94089.

VYupenurens u uzgarens: UzgarensctBo OO0 «HaydHO-MHHOBAIIMOHHBIHA LICHTP)»

CBo0OoziHas LieHa
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YjieHbl peJaKIIUOHHOM KOJLJIErul

Anucumos Anopeii Ilasnosuy, TOKTOP MEIUIIMHCKAX HAyK, TPOQeccop, 3aMEeCTUTEIh JTU-
pekTopa 1o HayuHoii padote (I'ocynapcTBeHHBII HAyUHBIN IICHTP MPUKIAIHON MUKPOOHO-
norun 1 Onorexnonornu deneparbHON CTyKOBI 0 HaA30py B cepe 3ammThl IpaB 1mo-
TpebuTeneil u Omaronony4us 4enoseka, noc. OdoneHck, CepryXoBCKuid p-H, MOCKOBCKast
0011., Poccmiickas denepartis)

banaxupes Huxonaii Anexcanoposuu, TOKTOpP CEIIbCKOXO3SHCTBEHHBIX HayK, aKaIeMHK
PAH, npodeccop, IpopeKTop Mo HayKe U MHHOBALIHSM, 3aB. Ka)eApoii MEJKOTo )KHBOTHO-
BOJICTBA ((herepanbHOe TOCyIapCTBEHHOE OIODKETHOE 00pa30BaTEIHHOE YIPEKICHHE BEIC-
11ero oopa3zoBaHust « MOCKOBCKast TOCYIapCTBEHHAs aKaZleMUsl BETEPUHAPHOM MEULIHBI 1
6uorexnonoruu — MBA nvenn K. Cxpsionna», Mocksa, Poccniickas @eneparust)

Bamwipoexosa Ceemnana Ecumbexosna, JOKTOp XUMHUUECKUX HAyK, BELYIIHH Hayd-
HbIi coTpynnuk (Kasaxckuii HAIMOHANBHBIA YHUBEPCUTET M. anib-Dapabu, Anmarsl,
Pecny6nmka Kazaxcran)

byro Bsuecnaé Yivsanosuu, TOKTOp OMOJIOTHYECKUX HAyK, MPOoeccop, 3aB. OTACIOM
onoxuMuiecko papmakonoruu (MHCTUTYT OHOXUMHN OMOJIOTHYECKH aKTHBHBIX COe-
muHenuit AH benapycu, I'ponso, Pecniy6iuka benapyce)

Iiomos Anexcandp I'aspunosuy, TOKTOp BETEPUHAPHBIX Hayk, Mpodeccop, 3aBeryro-
muit taboparopuell OMOTEXHOJIOTUH, IIABHBIM HaydHBIH coTpynHuK (PenepansHoe ro-
CyaapcTBeHHOe OrofkeTHOe yupexaeHue Haykun Cubupckuil demepanbHblii HaydHbIH
LeHTp arpobuorexHonoruii Poccuiickoil akamemnu Hayk, HoBocuOupckast obmacts,
noc. KpacHooOck, Poccuiickas deneparys)

Henamosa Hpuna AxumosHa, TOKTOp MEIWIMHCKHX Hayk, mpodeccop JIOP xadenpsr
KI'MY um B.®. Boiino-SIcenenkoro; BemyIuii HayuHbIid COTPYIHUK Jlaboparopuu K-
Hyeckor marodusmonoran’” GUL] KHI[ CO PAH; pykoBomutens naboparopru "MHHO-
BaI[MOHHBIX METOJIOB 00CIIE/IOBAHUS U KOPPEKIIMU CEHCOPHBIX cucteM uenoseka" KITIY
nMm. B.IL. AcradpeBa (KpacHOspcKkuii rocyTapCTBEHHbBI MEAUIIMHCKUN YHUBEPCHTET WM.
B.®. Boiino-fcenenxoro Munucrepcrsa 3apaBooxpanenust Poceuiickoit @eneparnu;, de-
JiepaTbHOE TOCYIAPCTBEHHOE OIO/PKETHOE HaydHOE yupekaeHue «DeaepaabHblil HecTeno-
BareNbekuil neHTp «KpacHosipckuii Hayunslil nentp Cubupckoro otaenenus: Poccuiickoit
aKasieMuH Hayk»; DefepaabHoe ToCyIapcTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEK/Ie-
HHE BBICIIET0 IPo(dhecCHOHANIBEHOr0 00pa3oBaHus «KpacHOSIpCKHI rOCyIapCTBEHHBIH T1e-
nmaroruueckuii yamsepeuteT uM. B.I1. AcradneBay», KpacHosipck, Poccuiickas denepartis)

Kaszaxosa Anus Cabupoena, NOKTOp OHOIOTMYECKHX HayK, Ipodeccop, 3aBerylo-
mas kadenpoii arpodrorexHonoruu (A30Bo-UepHOMOPCKHH HHKEHEPHBIIT MHCTUTYT
OI'BOY BO [lonckoit I'AY, 3eprorpan, Poccutickas deneparis)

Koznos Bacunuii Bradumuposuu, KaHIUIAT MEAUIIMHCKUX HAyK, JIOLCHT, JIOLUEHT Kade-
JIPBI OOIIECTBEHHOTO 30POBbsI U 371paBooxpanets (DeaepanbHOE TOCYAaPCTBEHHOE aB-
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TOHOMHOE 00pa30BaATEIBHOE YUPEKICHUE BBICIICTO 00pa3oBaHus [1epBoiii MocKoBCKuit
TOCYHapCTBEHHBI MeAUIIMHCKHH yHHBepcuTeT nMeHn .M. CedeHoBa MuHHCTEpCcTBa
3apaBooxpaHeHus Poccuiickoit denepanun (CeueHoBckuil YHuBepeurer), Mocksa, Poc-
cuiickas denepanus)

Jlecosckaa Mapuna Heopesna, nokTop 61onornieckux Hayk, npodeccop, npodeccop
Kadeapsl PKOHOMHUKH U arpodusHeca (DenmepanbHOE rOCYIAPCTBEHHOE OMOMKETHOE
o0pa3oBarebHOE YUpEeKaeHHE BEICIIETo 00pa3oBanust «KpacHOsSPCKHIA rocynapcTBeH-
HBII arpapHblii yHEUBEepcuTeT», KpacHospck, Poceniickas denepanus)

Jlucnax Anamonuii Anamonvesuu, KaHIUIAT CEITbCKOXO3SHCTBEHHBIX HAyK, IOIEHT,
CTapIIM{ HAay4HBIH COTPYIHHK, 3aBEAYIOLIMI JIaA0OpAaTOpHEi JICCHOTO ITIOYBOBEACHHS
YxkpHUMNIIXA; mouent kadenpsr sxonoruu U Heodkonorun XHY (YkpanHckuii Ha-
YYHO-HCCIIE/IOBATEILCKUI MHCTUTYT JIECHOTO XO3SMCTBA M arpojeCOMENINOPALIMU UM.
I'H. Bricoukoro (YkpHUWIIXA); XapbKkoBCKHii HAIlMOHAJIBHBIA YHHBEPCUTET HM.
B.H. Kapasuna (XHY), XapbkoB, Ykpanna)

Manuyx Banepuii Tumogheesuy, TOKTOp METUIMHCKUX HayK, podeccop, wieH-Koppe-
crionneHT PAH, HayuHbIi pykoBomuTenh MHCTHTYTa (DenepanbHOe ToCyIapCTBEHHOE
Oro/KeTHOE HayuHOe yupexaeHne «DenepanbHblil HecnenoBaTenbekuii neHTp «Kpac-
HOSIPCKMH Hay4HBIN HeHTp Cubupckoro orneneHust Poccuiickoil akagemMum Hayk,
KpacHnosipck, Poccuiickas ®enepanns)

Moticeénox Anopeii I'eopeuesut, TOKTOp OMOIOTHYECKUX HAYK, Ipodeccop, YieH-Koppe-
crionzienT HAH benapycu, 3aBeayromuii OtienoM BUTaMUHOJIOTMH U Hy TpULieBTHKH [ T1
"NuctuTyT OMoxumun Omonorndecku akTuBHBIX coequnHennii HAH bemapycn" (I'pox-
HO), DIaBHBIN HayuHblli coTpynuuk Otnena nuranust HITL HAH Benapycu mo npozno-
BomnbeTBHIO (Munck) (HanmonaneHas akagemus Hayk benapycu, Pecnyonuka benapyce)

My3zyposa Jloomuna Baradumuposna, TOKTOp MEAWIMHCKHAX HAyk, mpodeccop, mpo-
(beccop kadeaps anatoMuu yenoBeka (CapaToBCKUi rOCYIapCTBEHHBIN METUITMHCKHUI
yuuBepcuteT uM. B.1. Pazymosckoro Munucrepcrsa 3apaBooxpanenust Poccuiickoit
®enepannu, CapatoB, Poccuiickas Deneparus)

Hayanosa Avinaw Ilaxyawosna, TOKTOp OMOIOTHYECKHX HayK, Mpodeccop, NIaBHbIH
Hay4HBIH coTpyaHUK (Kazaxckuit arporexanueckuit ynusepcuret uMm. C. Celidynnna,
Acrana, PecryOnuka Kazaxcran)

Huxumrox [mumpuii bopucosuy, TOKTOp MEAUIUHCKUAX HAyK, MPOpeccop, WICH-KOp-
pecnionnienT PAH, nupexrop (denepanbHoe rocyapcTBEHHOE OHOIKETHOE YUpekKae-
Hue Hayku DenepanbHbIil HCCIeOBATENbCKUI IEHTP MUTaHUS, OMOTEXHOIOTUH U Oe3-
onacHoctH nuuu, Mocksa, Poccuiickas deneparust)

ITynuxos Anamonuii Cmenanogut, JOKTOp MEAULMHCKHX HAyK, Ipodeccop, OTINYHUK
3npaBooxpaHeHus PO, maBHBI HAydHBIH COTPYIHHUK TPYyMITbl GYHKIIMOHATBEHON MOp-
(oSIOrMK KIMHUYECKOTO OTAENICHHS MAaTOJIOTHH MUIEBAPUTENBHON CUCTEMBI Y B3pOC-
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nbIX ¥ Jieteit (PenepanbHOE rocyapCTBEHHOE OI0KeTHOE HayuHoe yupexaeHue «Pe-
JiepasbHBII HccaenoBarenbekuil eHTp «KpacHospekuit Hayunsiid neHTp Cudbupckoro
otaeneHus Poccuiickoii akanemun Hayk», KpacHospck, Poccuiickas deneparust)

Tonynuna Hamanvsa Barenmunogna, TOKTOp MEIUIIMHCKAX HAyK, Poeccop, WIeH-Kop-
pecnioneHt PAH, 3aBenyromas kadenpoii kadeapa 0O1IECTBEHHOTO 310POBbs U 31PaBO-
OXpaHEeHHUs1, SKOHOMUKH 31paBOOXpaHeHus ((penepaabHOe ToCyIapcTBEHHOE OI0/KETHOE
o0pa3oBarenbHOE YIpEeKACHHE BEICIIIEro 00pa3oBanHust "Poccuiickuii HAMOHAIBHBI HC-
cienoBaresibCkuil MenuuuHekuil yausepecurer umend H.W. Tuporosa" Munucrepcrsa
3apaBooxpaneHus Poccuiickoit @enepannu, Mocksa, Poccuiickas denepars)

Panonopm Kan JKosegosuu, TOKTOp MEANIMHCKUX HayK, Hpodeccop, OTIMYHHK 3/1pa-
BooxpaneHuss CCCP, 3aciyxennsiii m3ooperarens CCCP, mouernsrit npodeccop HUN
MIIC; xoncynsrant (bombpridnast kacca "Jleymnt", Xaiida, V3panis)

Paxumoe Anexcandp Hmarnyunosuu, TOKTOp XUMHUYECKHX HayK, mpodeccop, mpodec-
cop 1o kadenpe «Opranndeckas xumus» (Bosrorpajackuii rocynapCcTBeHHBIH TEXHU-
YyecKuid yHuBepcuteT, Bonrorpan, Poccuiickas deneparust)

Paxumosa Hadeswcoa Anexcanoposna, TOKTOp XUMHIECKHX HayK, Tpodeccop (Bonrorpaz-
CKHIA TOCYTapCTBEHHBIN TEXHUYECKHH yHUBepcuTeT, Bomnrorpan, Poccuiickas denepariust)

Pooun Heope Anexceesuu, TOKTOp BeTEpHHAPHBIX HAyK, mpodeccop, mpodeccop xadenpsr
aHaTOMUH, BETEPHHAPHOIO aKyILEPCTBA U XUPYPruu ((eaepaabHoe rocyapcTBEHHOE Ol
JKETHOE 00pa30oBaTesIbHOE YUpEeXKICHHE BhICIIEro o0pa3oBaHus «KyOaHCKHil rocyapcTBeH-
HBI arpapHbIi yauBepcuteT nmernu V. T. TpyounmHay, KpacHomap, Poccuiickas @enepariust)

Pooicko Tamvsna Baaoumuposua, xanmunat OHOMOTMYECKHX HAyK, JOILEHT, TOIEHT
Kadeapsl MeAMIMHCKOM 1 6uonorudeckoit gpusuxn (KpacHosipckuii rocyapcTBeHHbIH
MEJMIMHCKUH yHuBepcuTeT uM. B.®. Bolino-Scenenkoro Munucrepersa 31paBoox-
panenus Poccuiickoii denepanun, Kpacuosipek, Poccuiickas deneparist)

Cemxos Huxonaii Anexcanoposuu, TOKTOp OMONOTHYECKUX HAyK, Mpodeccop, TIIaBHINA
HayYHBIH COTPYTHUK, MEXKTyHAPOIHBIN HayIHBIH [IEHTP UCCIIEOBAHNS SKCTPEMATBHBIX
COCTOSTHUI opranu3mMa, npodeccop kadenpst onodusnku Mucturyra GyHraMmeHTanbsHOM
onosorun u OuorexHonoruu (PeaepanbHOE TOCYIAPCTBEHHOE OIOPKETHOE HAyYHOE Y-
pexaenne «PenepanbHblil HccaenoBaTenbckuil HEeHTp «KpacHosipckuil HayYHbIN LIEHTP
Cubupckoro otnenenus Poccuiickoit akagemun Hayky»; OeepaibHOE rocyapcTBEHHOES
ABTOHOMHOE 00pa30BaTeNIbHOE YUpEXKICHUE BBICLIEr0 MPOoQecCHOHATBHOro 00pa3oBa-
Hust «Cubupckuii GpenepanbHblil yHUBEpcuTeT», KpacHospek, Poccuiickas deneparis)

Cmenux Buxmop Anexcanoposuu, TOKTOp TEXHHYECKHMX HAyK, Ipodeccop, TUPEeKTop
Hay4HO-HCCIIEJIOBATENIHCKOTO HHCTHTYTA YHPABICHUS] TEXHOJIOTHIECKHIMH CHCTEMaMH B
ATIK, 3aBenyrommii kadenpoii « Texuudyeckne cuctemsl B arpodusnece» (Denepanbaoe
TOCYIapCTBEHHOE OIOKETHOE OOpa30BaTEIbHOE YUPEKICHHE BBICIIETO OOpa30BaHUS
"Cankr-IlerepOyprekuii rocynapcTBeHHBIH arpapHbIil yHuBepcenter», Cankr-IletepOypr,
Poccuiickas ®enepanus)
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Cmuprosa Onvea Banenmunosna, TOKTOp MEIHUIIMHCKUX HayK, podeccop, 3aB. Jadbopa-
Topuei xmHr4eckoi naroduznonornn HUM MIIC ®UIL KHI] CO PAH; npodeccop
kadenpel MeauuuHCKol 6uonornn MucTuTyTa QyHIaMeHTanbHOW OHONIOTUK U OUOTeX-
Hoormu COY; mpodeccop kadenpsl BHYTpeHHHX OonezHell MeanKo-ICHX0I0ro-co-
muansHoro nHertutyta XI'Y (DenepanbHoe rocynapcTBeHHOE OIOPKETHOE HAydHOE Y-
pexaenne «PenepanbHblil HCcaen0BaTENbCKUN HEHTP «KpacHOsApCKNi HayYHbIN LIEHTP
Cubupckoro otnenenus Poccuiickoit akanemun Hayk», OeepaibHOe rocyapcTBEHHOES
ABTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHUE BBICHIEr0 MPOPEeCcCHOHATEHOr0 00pa3oBa-
Hus «CHUOHPCKUH (eepabHbIi YHHBEPCUTETY, XaKaCCKUH roCyJapCTBEHHbINH YHHBEP-
curet umenn H. @. Karanosa, Kpacnosipck, Poccuiickas denepanust)

Cyxanoea Ceemnana ®aunesna, TOKTOP CEIbCKOXO3SIMCTBEHHBIX HAyK, mpodeccop,
IIPOPEKTOp Mo Hay4yHOl pabote ((enepanbHOE rOCYIapCTBEHHOE OOLKETHOE 00pa3o-
BaTeNIbHOE YUpeXkJeHHEe BRICIIETro oOpa3oBanus «Kypranckas rocyaapcTBeHHAs Cellb-
ckoxo3stiicTBeHHas akagemust umenn T.C. Manbuesa», Kyprauckas o6u., KeroBckuii
p-H, c. JlecankoBo, Poccuiickas denepars)

Tepewenxo Cepeeii FOpbesut, TOKTOp MEIUIIMHCKHUX HayK, IPO(eccop, pyKOBOIUTEIb
KJIIMHUYECKOTO OT/ACJCHHUS COMATHMYECKOTO M MCUXHUYECKOro 3J10poBbs nereit (Dene-
pasbHOE TOCYAapCTBEHHOE OIOIKETHOE HaydHOe yupexkaceHue «DenepaiabHblil Hccie-
noBatenbckuil eHTp «KpacHosipckuii HayuHblil neHTp Cubupckoro oraenenus: Poc-
cuiickoii akageMuu Hayk», KpacHosipck, Poccuiickas deneparist)

Tuppanen Jlans Cmenanogna, TOKTOp OMOJIOTUUECKHX HAyK, BELyIIHH HAydHBIH CO-
TPYAHHUK, MEKAyHAPOAHBII HAayuHBIH LIEHTP MCCIENO0BAHHS SKCTPEMATIbHBIX COCTOS-
Huii oprannima (DenepanbHOE roCyIapCcTBEHHOE OIOIKETHOE HAyYHOE YUpEeKICHHE
«DenepanbHblii HccnenoBaTeabCckuil eHTp «KpacHosipekuit HayuHblil enTp Cubup-
ckoro otneneHus Poccuiickoii akagemun Hayk», KpacHosipck, Poccuiickas @eneparust)

Teiwyenxo Enuszasema Anexceesna, JOKTOp TEXHHUECKUX HayK, JOLEHT, podeccop Ka-
¢enpsl «ToBapoBeneHus 1 ynpasieHHe kKauecTBOM» (KeMepoBCKHiA TeXHOIOTHYECKUH
HMHCTHTYT IUIIEBOH npoMsinuieHHocTH, Kemeposo, Poccniickas eneparms)

Llenenos Buxmop Ipucopbesuu, NOKTOP CEILCKOXO3SHCTBEHHBIX HayK, mpodeccop,
wieH-koppecnionieHT PAH, 3aBenyronmii mabopatopueii «Pa3paboTka mpoayKTOB s
(DYHKIMOHAJIGHOTO TIMTAHUS YeJIOBEKa M )KUBOTHBIX (DenepabHOE ToCy1apCcTBEHHOE
OromKeTHOE yupexaeHue Haykn CuOupckuii (eaepaabHbIi HAydHBIH LIEHTP arpoOHo-
TexHoorui Poccuiickoii akanemun Hayk, HoBocnOupckas obmacts, HoBocubupckmit
paiion, p.n. KpacnooOck, Poccuiickas denepariust)

UlInaiioep Hamanva Anexceesna, TOKTOp MEOUIHWHCKHX HayK, Mpodeccop, B.H.C. OT-
JIeJICHUs1 IepCOHAIN3UPOBAaHHON ncuxuarpun U HeBpostoruu (HanumonaneHblil Meau-
LIMHCKUHN UCCIIEN0BaTENbCKUM LIEHTp NMCUXUaTpun U HeBposioruu uMm. B.M. bexrepesa,
Canxkr-IletepOypr, Poccuiickas denepanmst)
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IMPOTHO3UPOBAHUE JIUTIO®UJIBHBIX CBOUCTB
IMTPOU3BOJIHBIX ATJAMAHTAHA

Ocunoe A.JIL., Tpywuna B.I1.

B cmamve uccnedyromea QSPR moodenu npedckasanus aunopuibHocmu
XUMUYeCKux eeujecme cemeticmea aoamanmanog. Mcciedosanue napamempa
JUROPUILHOCIU OCYUWECBTILENCSL ¢ NOMOWbLIO PA3PADOMAHHBIX HEAUHETIHbIX
MoOenell ¢ ucnonb3osanuem abconomuotll sumponuu. Ilposedenvl goruuciu-
menbHble IKCHePUMEHNbl, NOKA3bIBAIOWUE BbICOKYIO dPpekmusHocms npeo-
snooicennvix QSPR 3asucumocmetl.

Kniwouesvie cnosa: npedckazanue; munopuibHOCHb, a6COIOMHAS IHMPO-
nus,; peepeccuonnwvlil ananuz, QSPR.

PREDICTION OF LIPOPHILIC PROPERTIES
OF ADAMANTANE DERIVATIVES

Osipov A.L., Trushina V.P.

The article explores QSPR models for predicting the lypophilicity of chem-
icals in the adamantane family. The study of the lypophilicity parameter is
carried out using the developed nonlinear models using absolute entropy. Com-
putational experiments have been performed, showing the high efficiency of the
proposed QSPR dependencies.

Knroueewte cnosa: prediction; lipophilicity; absolute entropy,; regression
analysis; QSPR.

BBenenne

T'uapodoOHEIC B3auMoAeHcTBHS (TUIO(GUIHFHOCTD) ACHCTBYIOT B BOTHOM
Cpelic ¥ UMCIOT SHTPONUIHYIO ipupoy. [loaToMy u3yueHue TUmoGpuIbHOCTH
yepe3 a0COIFOTHYIO SHTPOIIHIO SIBJSICTCS. BEChbMa IMEPCIEKTUBHBIM Halpas-
JIEHUEM 71 TIPOM3BOIHBIX a/laMaHTaHa, KOTOPBIE 00IaaroT SIPKO BBIPasKeH-
HOHM OHMOJIOTHYEeCKON aKTHBHOCTBIO. AKTYallbHOCTh CTaThH 3aKIIFOYACTCS B
KOHCTpyupoBaHu HOBbIX QSPR Monenelt s npenckasanus napameTpa Jau-
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MOQHUIBHOCTH C YYETOM TOJBKO OAHOTO (pakTopa, a MMEHHO, a0COJIIOTHOU
sHTpoTHH (S).

MeToabl HccaeJ0BAHUS

MeTozbl HcClleIOBaHUH BKITFOYAIOT: XeMOMH(OPMATHKY, KOPPESIIINOHHYIO
3aBHCUMOCTb MEXIY CTPYKTYpOH M jekapcTBeHHbIMU cBoiicTBamu (QSPR);
MIPOrpaMMHUPOBAaHHE; MOJCTUPOBAHNE U TPOTHO3UPOBAHUE.

Pe3yabTaThl HCC/I€I0BAHMSA

B kadecTBe 3KCTIIEPIMEHTAIHHON BBIOOPKH OBLTH B3ATHI 24 XUMHYECKHIX
BEIIeCTBA U3 CEMEWCTBa afaMaHTaHoB [ 1, ¢. 133], mpencTaBiacHHBIC B TAOMHIIC
1 cBOMMH (PU3MKO-XUMHYECKHMH MapaMeTpamMH.

Tabnuya 1.
BriGopKka NpoH3BOAHBIX aJaMaHTaHA

Ne log P N

1 0,52 1474,3408
2 0,47 1474,3408
3 2,7 1769,8676
4 3,19 1906,2354
5 3,19 1906,2354
6 2,86 2253,4610
7 2,99 2203,7482
8 3,26 1806,2676
9 3,26 1806,2676
10 3,53 1816,0776
11 2,44 300,8960
12 1,69 333,3600
13 2,03 365,8340
14 1,55 606,2600
15 1,04 479,6580
16 1,45 437,9920
17 1,83 470,4680
18 1,42 559,8670
19 1,67 424,0180
20 1,63 370,0910
21 1,92 402,5660
22 0,92 462,3600
23 1,21 494,8340
24 1,55 422,7340
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B patorte [1, c. 134] npencrasiena QSPR mopens npenckasanus napame-
Tpa TUNO(GMILHOCTH Ha OCHOBE (paKTOpa, CBA3AHHOTO C aOCOIFOTHOM SHTPO-
meit log P = 10,29 — 0,038S + 0,000045>. TTapameTpsl MOIETH CIIELYIOIIHE:
o0beM BoIOOpKU 1 = 16; koaddurment gerepmunanuu R> = 0,96; cranaapt-
Has omubka SD = 0,37; xpurepuit @umepa F = 146,72. B 310ii paboTe BbI-
SIBIICHO, 9TO KOA()(PUIMEHT B MOIEIHN MPH S* 3HAYMM U HAXOIUTCS B IPEAEIax
[0,000033; 0,000048], npudem cam kosdduireHt paseH 0,0004 u He nonaaer
B 3TOT HHTEpBa. Ckopee Bcero o paseH 0,00004 u momenb umeeT Bua log P =
10,29 — 0,038S + 0,000045°. Jlanuast Mmozens Hed(pHEKTHBHO TPEACKA3BIBACT
rapameTp JUIMOPHUIBHOCTH JJIsl CeMEHCTBa alaMaHTaHoB. [lJIsl IEPBBIX AECATH
COEJIMHEHMH OHa JIAeT OYCHb BBICOKHE MTOKA3aTeH JUMOPHILHOCTH, HAIIPUMED,
JUISL COSTMHEHHMS] C HOMEPOM IIECTb, PEICKa3aHHOE 3HAYCHUE TUITO(DUIBHOCTH
oKazanoch paBHEIM 127,7819 (peanpHOE 3Ha4eHHE paBHO 2,86). g apyrux
JICBSATH COCIMHECHHUHN Npe/ICKa3aHHble 3HAYEHHSI HAaXOAMIINCh B MHTEpBaje oT 41
10 120, XOTSI UICTHHHBIC 3HAYCHHUS JTUITOPHILHOCTH OBLIN MEHbIIE 3,0.

B cratpe pa3paborans! crenytomue QSPR 3HaunMbie Mogenu mpeackasa-
HUSI TapaMeTpa JUIMOPHUIBHOCTH, PEICTaBICHHbBIE B TAOIHIIE 2.

Tabnuya 2.
XapakTepuCTHKH MojieJieil 1Jisl peAcKa3aHus JUNo(PHIbHOCTH
Mognenb R? F SD n

log P=7,2131 - 0,022925 + 0,0000225* st 251~
MEHTOB BEIOOPKH €O 3HaYeHHeM dHTponud S < 1000

log P =-40,1696 + 0,04375S + 0,0000115? 151 2me-
MEHTOB BEIOOPKH €O 3Ha4eHHeM >HTporun S < 1000

log P=0,15897 * S*3%7! 0,634 | 3291 | 0,459 | 21

0,566 | 7,179 | 0,284 | 14

0,969 | 107,77 0,228 | 10

IlepBeie aBE MOAEAM MOXKHO 3amHCcaTh B CIEIYIOIIEM BHUIE
log P {7,2131 -0,02292 § +0,000022 S, ecmu S <1000
og P =

— 40,1696 +0,04375 S +0,000011 5>, ecau S >1000
MojesIel BUJJHO, YTO CTaH/JApTHasl OIMOKa y IBYX IPHBEACHHBIX BBIIIE MO-
neneit yuiie, uem B padote [1, ¢. 134]. Jlns coequHEHUsT ¢ HOMEPOM IIeCTh
MIPOTHO3HOE 3HAYCHHUE IO MOJEISM OKa3alloch paBHBIM 2,56 u 3,156. Pacuer
10 MOJIEJISIM TTpoBoMIICcs ¢ oMonibio MS Excel u cratucTiyeckoro nakera
SPSS [2, c. 57].

. U3 anammza

Oocy:xaenue
[pennaraemas merozmosorust Ha ocHoBe QSPR mo3Bossier adpdexTuBHO
IPe/ICKa3bIBaTh JTUMO(GUIBHOCTD JUIsl CEMEHCTBA aJaMaHTaHOB 10 JIOCTATOYHO
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npocTbiM MogensaM. [Ipencrasnennsie QSPR Monaenu MOXHO peKOMEHI0BaTh
JUIA IPaKTUYECKOTO MCIOIb30BaHUS.

3ak/iouenne

TIpennoxeHsl MOAETHU ISl KCCIICOBAHMS B3aMMOCBS3H MapaMeTpa JIUIo-
(uIBHOCTH CeMENCTBa aJaMaHTaHOB Yepe3 UX abCOMOTHYTO SHTporHio. [Ipo-
BEJICHO CPaBHEHUE MOJTyUEHHBIX MOJIEIIEH C yKE CYLIECTBYIOLIMMHU MOAX0IaMHU.

HNupopmanus o koHpauKkTe MHTEpecoB. OTCYTCTBHE KOH(PIUKTA HHTE-
pecos.

HNudopmanus o cnoncoperse. MccaenoBanue He MMENO CIIOHCOPCKOM
MOJICPKKU.
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AKTYAJIBHBIE ACIIEKTBI O9THOJOI'UN
N KNIMHUKH CUHAPOMA PA3JIPAXKEHHOI'O
KHIIEYHUKA Y JETEH

Maneesa H.II., Kauoesa I.b.

Ipobrema cundpoma paszopadxcennozo kuueunuxa (CPK) sensemcest oonot
U3 CAMBIX AKMYAIbHBIX 8 0eMCKol cacmposnmeponocuu. Lens ucciedosanus
onpedenums pacnpocmpanenHoCmb, IMUOLOSUYECKVIO CIMPYKIMYPY, KIUHUKY
CPK 6 3asucumocmu om eospacma. Obcredosano 200 demeti om 5 0o 16 1em
nocemusux amoyIamopHulil npuem y eacmposnmepoinoed. Ionyuennvie pe-
3YILMAMbL NO360AUNU CHOPMUPOBaAMb OUGhpepenyuposantbviil HOOX00 K KIAUHU-
Ke 8 3a8UCUMOCMU OM SMUONI02UHEeCKUX pakmopos u eo3pacma oemeti ¢ CPK.
Jlannoe uccneoosanue nozeonsem nposodums parnnioio npoguiraxmuxy CPK,
ONMUMUZUPOBAMb NIAH 00CIEO08aHUE U PAYUOHATLHYIO MePanuio.

Knrwouegvie cnosa: oemu; cunopom pasopasiceHno2o KUeuHukd, pacnpo-
CMPAHEHHOCMb, IMUOTOUSL, KIUHUKA.

CURRENT ASPECTS OF THE ETIOLOGY
AND CLINIC OF IRRITABLE BOWEL
SYNDROME IN CHILDREN

Maleeva N.P, Katsova G.B.

The problem of irritable bowel syndrome (IBS) is one of the most urgent in
pediatric gastroenterology. The aim of the study is to determine the prevalence,
etiological structure, and clinic of IBS depending on age. We examined 200
children from 5 to 16 years old who attended an outpatient appointment with
a gastroenterologist. The results obtained made it possible to form a differen-
tiated approach to the clinic depending on etiological factors and the age of
children with IBS. This study allows for early prevention of IBS, optimization
of the examination plan and rational therapy.

Keywords: children; irritable bowel syndrome, prevalence; etiology; clinic.
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Hapyiennem MoTopHO# (DYHKIMU CONPOBOXKAETCst OOJNBIIMHCTBO 3a0071e-
BaHWH JKEJTyI0YHO-KUIIEYHOTO TPAKTA KaK BEPXHUX, TAaK M HUKHHUX €T0 OT/Ie-
n0B. Hapymenne MOTOpHKH, CBS3aHHOE C NTATOJIOTMIECKUM TTPOIIECCOM, HOCHUT
OpraHMYecKui xapakrep. B Ipyrux ciydasx MOTOpHUKa SBISETCS CIEACTBHEM
HapyIICHHS PETYISIMU CO CTOPOHBI HEPBHOI M 9HJIOKPUHHOW CHCTEM U IIPOTe-
KaeT 0e3 OpPraHNYecKol MaToI0TUH JKEMYIOYHO-KUIIIEYHOTO TPAKTa W SBIIACT-
sl QYyHKIIMOHAJIBHBIM HapymeHueM [ 1, c. 8]. @yHKunoHaibHbIE HApYIICHHS B
CpellHeM COXPaHSIOTCs OT 6 110 12 MecsilieB U HOCST OJaronpHsTHBIN XapaKkTep,
10 NCTEUYEHNE JAHHOTO BPEMEHH MOTYT NEPEXOUTh B OpraHMYeCcKHe 3a001e-
Banus. Ha npumepe CPK 9acTo MOXXHO BHIETH TpaHC(HOPMAILINIO €r0 B XPOHH-
yeckuid komuT [2, ¢. 102].

Hean padoTel: OnpeaenuTs 3THOIOTHYECKYIO0 CTPYKTYPY CHHIpPOMA pa3-
npaxenHoro kumednuka (CPK) B 3aBucuMocTn ot Bo3pacra.

Matepuaabl u metonbl: O6cnenoano 200 nereii ¢ pa3IM9YHOI racTpo-
SHTEPOJIOTMUYECKOM TaTOIOTHEH B BO3pacTe OT 5 10 16 JeT, OCeTHBIINX aM-
OynaTopHBIA MpUEM y TacTpodHTeposiora. JleTn ObutH pacmpeneneHsl Ha 2
Bo3pacTHbIe rpynnbl: 5—12 ner — 102; 12-16 ner — 98 nereil. [IpoBenen ana-
JIM3 aHaMHe3a, KaJl Ha MaTOreHHYI0 MUKpoQJIopy, onpeneneHue mapkepos OKU,
KaJl Ha ANCOaKTepHO3, KOHCYIbTAlUs ICHXOHEBPOJIOTa, IPH HEOOXOIUMOCTH
@TJIC, RRS, 0TI

Pe3synbrarsl: Pe3ynsrarsl KIIMHHYECKOTO 00CII€I0BaHUS BBISIBIIIN, YTO Ha
amMOyJIaTOpHOM TIpHeMe JIETH paclpeessuIUCh 10 HO30JI0THYecKuM (hopmam
ciieyronmm oopazom 25% obocTpeHne XpOHHIECKOTro racTpura, 16% — xpo-
HUYECKHUH TaCTPUT B CTaJJUN peMHccHH, 3 1% — QpyHKIMOHATIBHBIE 3200€BaHNs
JKEITYITOYHO-KHUIIIeYHOTO TpakTa (aucdynkuus chunkrpa Omiu ractpo-330Qa-
TaJbHBIN peduIioKe, TyoIeHO-TacTpaIbHbIH pedirokc); 28% — CPK.

B PyHKLUMOHANbHDbIE
3abonesanns KT

B CuHApOM pa3gparKeHHOoro
KULWEYHUKA

1 XpoHuuecKuii ractpur,
obocTpeHune

B XpOHUYECKMit racTpur,
pemuccua

Puc. 1. Pacripesesnenue aereil Mo HO30JIOTHYSCKIM 3a00JICBAHUSM
Ha aMOyJTaTOPHOM MPHEME FaCTPOIHTEPOIIOTa
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VY 56 (28%) ob6cnenoBannbix nereil obu1 BoisiBieH CPK. YV 21(37%) sror
CHHJIPOM BO3HHK IOCIIE TIEPEHECEHHBIX CTPECCOBBIX CHTYallHii: IPOOIEeMbI B
ceMbe, CBSI3aHHBIC C TUIIEPOICKON peOeHKa, caMOyTBEepIKACHHE Ha (OHE IMmy-
OepTaTHOro repuoa, aCOLUATLHBIM TOBEJACHHEM POJUTEINCH U IPYTHX WICHOB
CEMbH, KOJIJICKTUBE: CBA3AHHBIC C JTUACPCKUMU aM6I/II_H/I$[MI/I pe6eHKa, noaa-
BJIICHHEM M HENOHUMaHHEM peOeHKa B KJlacce M YYHTEIISIMH, HE JKeJIaHHeM
peOeHKa 3aHUMAaThCs HaBSI3aHHBIMU €My BHJIAMH JICSTEILHOCTH; YK3aMEHBI;
Ioxast ycrieBaeMoctb. 14 (66%) nereit aToit rpynmnsl Obutn crapure 12 jer. Y
35 (63%) neteit muarHocuupoBad CPK moctuHbexmonHoi mpupoasl. 13 Hix
y 19 (34%) Obla BeIsSIBIIEHA TATOT€HHAS! MUKpOodopa: caabMonena 9 (48%),
JM3CeHTepHiiHas nanouka 5 (26%), maToreHHast KuiieuHast nagodka 5 (26%).

60%

40%

20% ‘ ‘ 1/\\

0% T T T 1
canbmoHenna JAU3eHTepuiiHan naToreHHas

nano4yka KuUlleyHaAa nasoyka

Puc. 2. KonruecTBeHHOE pacipeeeHne MaToreHHoH MUKPO(IIOphI
TIpU MOCTHH(PEKIMOHHOM CHHJPOME Pa3IpaKeHHOTO KUIIEYHHKA

VY 16 (29%) obcnenyeMbix eTeii Obll BbISIBICH W30BITOYHBIN POCT KHIIIEU-
HOW MUKPO]IOpPEI ¢ Hamu4YreM kiedcuenst 7 (43,8%%), 3omotucroro crapu-
nokokka 4 (25%%), mpotes 3 (18,7%%), murpobakrepa 2 (12,5%).

B

Kknebcuenna ctapunakkok nporei untpobaktep

Puc. 3. KonmuecTBeHHOE paclpeieieHue yCIOBHO NaTOreHHOH MUKPOQIOPEI
[IPY HOCTHH(EKIIMOHHOM CHHIPOME Pa3/ipaKEHHOTO KMIICYHHKA

CoueraHue pa3InYHbIX YCIOBHO-NIATOTCHHBIX BO30YyUTENeH 3aperucTpu-
posano y 70% 6onpabIX ¢ CPK. CHIKeHME Ondumodaops HUXKE HOPMBI 3a-
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peructpupoBano y 21 (38%), makroduiops! kumeunuka y 13 (24%) 6071bHBIX
c CPK.

JKamoos1, mpenpsiBisiemsie netbMu ¢ CPK, nMenn oTinmdaus B 3aBUCHMO-
CTH OT XapaKTEPUCTHKU ITOTO CHHAPOMA, TaK IIPH IICUXOTEHHOOOYCJIOBICHHOM
CPK 6ot B )KMBOTE CXBaTOOOPA3HOTO XapakTepa orMedainch y 20% OGONbHbIX;
3aBUCHMOCTH CTyJa OT MpHEMa MHIIH ¢ MOCIEAYIONM oberdenueM y 28%;
CBsI3b 00JIEH B KHMBOTE C pa3ipa)kaloliuM areHToM y 18%; u3MeHeHue cryina:
noHoc wiu 3amnop y 20%; roioBHbIC 00JH, TIOBBIIICHUE JABJICHHUS B OTBET Ha
JelicTBre pazapakaromniero gaxropa 14%; coueTanne CMMITOMOB 3apPErUCTpH-
poBaHo y 82% nereit.
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Puc. 4. KilmHIYECKHE CUMITTOMBI ICHXOTCHHOOOYCJIOBICHHOTO
CHUH/POMA Pa3paKCHHOTO KUILIEUHUKA

Knunnueckue nposiinenus: nocrungexuonnoro CPK npu Hamuuum an-
TUTCHOB MATOT€HHOH MUKPO(IIOPH! M HAJTUYUN B KPOBU AHTUTEN K OCTPOH KH-
IIeYHON MH(EKIINU B HU3KUX TUTPAX XapaKTEPU30BAINCH OONISIMH B )KHBOTE Y
36% OOJBHBIX JIeTeH, JIOKHBIMU 03bIBaMH Ha aedexaunto (16%), 3amopamu
(16%), >kuIKuM ¢ yMEepeHHbIM KosruecTBoM cinsu (16%), cyonheOpuinbHOi
temmneparypoit (16%). Coueranne KIMHUIECKHX CHMITOMOB MMEJIO MECTO Y
71% nereii ¢ CPK (puc. 5). [Ipu Hanuuuy B KUIIEYHUKE YCIIOBHO-TTATOTCHHON
Mukpodops! noctuHdekunonHbiii CPK kMHUYeckn XapakTepu3oBaics cie-
JyIomuM obpa3om: 00mM B XKHMBOTE HOMOIIETO Xapakrepa y (19%) neteit stoii
rpymibl, obnerdenne 6omu nociue akra pedexanun (31%), cHIKeHne Macchl
Tena 6onee 7% ot ucxoaHoi (12%), KOXKHBIE BBICHINTAHHS 110 THITY aJIepriye-
ckoit kparmuBHHLEI (13%), xunkunit cTyn 6e3 mpumeceit ciamsu 1-3 pasza B cyT-
ku (25%). Y coueTanne KITMHAYECKUX CHMITTOMOB UMENI0 MecTo y 88% meteit
9TOM TpynIsl (puc. 6).
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Puc. 5. Knuanueckue npossienus nocrurdexknnonsoro CPK
HPH HAIMYMU HATOT€HHOH MUKPOQIOPHI.
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Puc. 6. Knuanueckue nposisienus nocrurdexknnonHoro CPK
[PH HAIMYHUHI YCIOBHO-TIATOTeHHOW MUKPOQIIOPBL.

JuddepeHnnpoBaHHBII TOAXO K kKajao0aM IMeeT OONBII0e 3HAYCHUES IS
MPaBHJIHHON MOCTAHOBKH JIMATHO3a U BHIOOPA ONTUMAIBHOM CXEMBI JICUCHHS.

BriBoabI

1.V gereit or 5 1o 12 ner CPK B 0CHOBHOM HOCHT NOCTHH(EKIIMOHHBIN
XapakTep U MPOSBISICTCS HATMYUEM KaK MaTOTCHHOMU, TaK M YCJIOBHO-ITATOTCH-
HOW MHUKPOQIIOPHL.

2.V pereii crapuie 12 et CPK sBisieTcst oTpakeHHEeM CTPECCOBBIX CUTYa-
LUH U SBJISICTCS TICUXOTCHHOOOYCIIOBIICHHBIM.

3. VY Bcex OonbHBIX Aereit ¢ moctuH(eknnonusiM CPK uMeno mecto cHu-
JKeHHE Kak OM(UI0 Tak U JTaKTO(IOPEI.

4. Knunnyeckas kapruna CPK omnpenensieTcst BUAOM 3TOro CUHAPOMA.

5. JluddhepeHInpoBaHHBIN TIOAXO0/ K KIIMHUKE, 00513aTCIBHBIM U JIOTIOJIHHU-
TEIBHBIM METO/IaM 00cienoBaHus OOJBFHOTO aeT BO3MOKHOCTH BBIOOpa OTI-
TUMAJIbHOW TepaIHH.
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U3MEHYMUBOCTHh MOP®OJOTIMYECKON
CTPYKTYPbI PACTEHUM B IEHOIIOM YJIAILIUAX
TULIPA BIEBERSTEINIANA SCHULT. ET SCHULT.

(LILIACEAE) B YCJIOBUSAX KAJIMBIKHH

Anacaes H.O., bopnvixkos C.X.,
Osaovikosa K. B., JIuoswcuesa H.11.

B cmamobe npusedenvl dannvle nO U3V4EHUIO USMEHYUBOCTU MOPPONOU-
yeckou cmpykmypwol pacmenui 6 nonyiuayusax Tulipa biebersteiniana Schult. et
Schult. (Liliaceae), npouspacmasuux 6 npedenax 08yx KpynHuix 2eomopgho.io-
euueckux cmpykmyp Pecnyonuxu Kaimeikus — [Ipukacnutickoti HusmMeHHOCmU
u Jlonune Manwviua. B Jlonune Manwviua éuoosas nonynsyus Ne 1 npouspacmana
6 cocmaege paznompasno-3naxkosoco (Poaceae-Mixteherbosa) coobwecmeaa
u yenononynayuio Ne 2 ¢ cocmase pazHompasHo-muniako80-noiblHK08020
(Artemisia austriaca-Festuca valesiaca-Mixteherbosa) coobwecmsa, npous-
Pacmalowux Ha 1y2080-Kaulmanogulx noueax. B [Ipuxacnutickou HuzmeHHoCmu
sudosas nonyaayua Ne 3 exoouna 6 cocmas 3¢pemepo8o-1yKo8UdHOMAMIAUKOBO-
20 (Poa bulbosa-Ephemerosa) coobwecmsa; yenononynayuio Ne 4 ¢ cocmas
Ihemeposo-yKo8UUHOMAMAUKOBO-TepxononvinHoe (Artemisia lercheana-Poa
bulbosa-Ephemerosa) coobuecmea, Komopbule npouspacmarom Oypuix nycmoii-
HO-CIENHbIX COJIOHYEBAMbIX NOYBAX.

Pacmenus uz yenononynsyuii T. biebersteiniana, npouspacmarowux ¢ Jonu-
He Manviua, umenu 6o1bULe 3HAYEHUs NPUSHAKOS, YeM yenononyaayuu ¢ [Ipu-
Kacnutickou Husmennocmu. B yenononynayusax T. biebersteiniana naubonvuiee
3HaueHue cex NPu3Hakos pacmernutl ommeuanu 8 2017 200y, HaumeHbuee — 8
2016 200y, umo ceudemenvcmeyem o 6onee 61AONPUSMHBIX Ol POCMA U
Pa3eumusi pACmMenull NO20OHbIX YCILOBUSIX 68 IMOM 200.

B yenononynayusax T. biebersteiniana desams mopgonocuueckux npusHa-
KO8, Xapakmepuszyiowux e2emamusHyio u 2enepamusnyio cepy pacmenuil
sapbpuposanu 8 2016 na 8bicOKoM U cpeonem YposHax usmenyueocmu, ¢ 2017
200y — NPEUMYWECMEEHHO HA 8bICOKOM YPOGHE USMEHYUBOCHIU.

Knrouesvie cnosa: mionvnan bubepwmeiina;, yeHononyisyus, usmeHuu-
80CHIb MOPEHONOUNECKUX NPUSHAKOS, OXPAHA PACMEHULL.
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VARIABILITY OF MORPHOLOGICAL STRUCTURE
OF PLANTS IN TULIPA BIEBERSTEINIANA SCHULT.
ET SCHULT. (LILIACEAE) COENOPOPULATIONS
IN KALMYKIA

Anzaev N.O., Borlikov S.H.,
Ovadykova Zh.V., Lidzhieva N.T5.

The article presents data on the study of the variability of the morpho-
logical structure of plants in populations of Tulipa biebersteiniana Schult. et
Schult. (Liliaceae), growing within two large geomorphological structures of
the Republic of Kalmykia — the Caspian lowland and the Manych Valley. In
the Manych Valley, the species population Ne 1 grew as part of a mixed-grass
(Poaceta-Mixteherbosa) community and coenopopulation Ne 2-as part of a
mixed-grass-type-wormwood (Artemisia austriaca-Festuca valesiaca-Mixte-
herbosa) community on meadow-chestnut soils. In the Caspian lowland, the
species population Ne 3 was part of the ephemeral-bulbous dwarf (Poa bul-
bosa-Ephemerosa) communities and coenopopulation Ne 4 in the ephemer-
al-bulbous-dwarf-lerchopolyn (Artemisia lercheana-Poa bulbosa-Ephemerosa)
communities on brown desert-steppe saline soils.

Plants from the coenopopulations of T. biebersteiniana growing in the
Manych Valley had higher values of traits than coenopopulations from the
Caspian lowland. In the coenopopulations of T. biebersteiniana, the highest
value of all plant traits was noted in 2017, and the lowest value was noted in
2016, which indicates that the weather conditions of this year are more favor-
able for plant growth and development.

In the coenopopulations of T. biebersteiniana, nine morphological features
that characterize the vegetative and generative spheres of plants varied in 2016
at high and medium levels of variability, in 2017 — mainly at a high level of
variability.

Keywords: Tulipa biebersteiniana; cenopopulation; variability of morpho-
logical features, plant protection

BBenenue

VYryOneHue 3HaHUH 110 TTOMYIISIIHOHHON YKOJIOTHH ¥ OMOJIOTHH BHa OyneT
CIOCOOCTBOBATH (POPMHUPOBAHUIO TIPEICTABICHUHN O MEXaHU3MaX, KOTOpPbIC 00¢-
CIIEYNBAIOT YCTONYMNBOCTD IIEHOTIOMYIISAINI B MIPUPOIHBIX PACTUTENBHBIX CO-
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obmrectBax [1]. OCOOCHHO aKTyaIbHOM 3Ta MPoOIeMa CTAHOBUTCS JIJIsl BU/IOB,
OTHECEHHBIX K YHCITy PEJKUX 1 NCUE3A0IINX, TIOCKOIBKY TOMOKET 0OBEKTUBHO
OLICHUTH COCTOSTHHE TIOMYJISIINIT TAKUX BHJIOB, BRIPAOOTATh PEKOMEH/IAINH 110
ux oxpane. Bo ¢mope Kanmbikuu npencraButenu cemeiicta JlneiiHbie oT-
HOCSATCS K YACITY 0COOCHHO YSI3BUMBIX H3-32 BO3PACTAIONIETO AHTPOIOTCHHOTO
BozaeiicTBus. [IpoBeneH psi NOMyIsSUOHHBIX HCCIEI0BaHUII HEKOTOPBIX BU-
noB poxa Tulipa [2—4 n np.], oMHAKO /IS apUIHBIX YCIOBHUH paOOTHI B IAHHOM
HalpaBJICHUH Ha4aThl CPAaBHUTEIBHO HETaBHO [5—7].

Lenb nceaenoBaHms CTANIO BBISIBICHUE BHY TPHBHI0BOH H3MEHUMBOCTH MOP-
(honormueckoit CTPYKTYphI pacTeHuil neHonomysuuid Tulipa biebersteiniana
Schult. et Schult. (Liliaceae), npounspacraromux B npeenaax JIBYX KPyITHBIX
reomopdoriornueckux cTpykryp PecrnyOnuku Kanmpikus — [pukacnuiickoit
HuU3MeHHOCTH U JlomnHe MaHbI4a.

Matepuajabl 1 MeTOAbI HCCJIEIOBAHUS

OOBEKT HAIIeTO UCCIIeAOBaHNA — JTyKOBUYHEIHN 3emeponn Tulipa bieber-
steiniana Schult. et Schult. (Tronenan buGepiuTeiiHa) — oMMH U3 TPEX BHIOB
TIONIBITIAHOB, pon3pacTaronux B Pecyonuke Kanmpixus. Bua oTHecéH k unc-
JIy OXpaHseMbIX BO MHOTHX perrnoHax Poccun [8, 9, 10 u np.]. B KpacHoii kaure
Kanmerknu [11] Bug umeet kareroputo peaxocts 111 — «penkuit BUm.

Honymsuuu Tulipa biebersteiniana nccnenoBany B Mpeaenax ABYX KpyTi-
HBIX reomopdonorndeckux cTpykryp Kanmbikuun — [Tpuxacnuiickoit Hu3-
meHHocTu U Jlonune Manbiua. B [lonune Manbiua BugoBast nomyssauust Ne 1
TIpoM3pacTalia B COCTaBe pa3HOTPaBHO-311aK0BOTO (Poaceae-Mixteherbosa) co-
o01ecTBa U rieHononyssiuio Ne 2 B coctaBe pa3HOTPaBHO-THITYAKOBO-TTOJIbIH-
KoBOTO (Artemisia austriaca-Festuca valesiaca-Mixteherbosa) cooOmiecTsa,
MIPOM3PACTAOIINX Ha JTYTOBO-KAIITAHOBBIX MmouyBax. B Ipukacruiickoit HU3-
MEHHOCTH BU10Bas romyisuust Ne 3 Bxoauia B coctaB 3(peMepoBO-TyKOBHY-
HOMSATIUKOBOTO (Poa bulbosa-Ephemerosa) coo01IecTBa; EHOMOMYISAINIO
Ne 4 B cocTaB 3heMepoBO-TyKOBHIHOMSATIHKOBO-JIEPXOTIOIBIHHOE (Artemisia
lercheana-Poa bulbosa-Ephemerosa) coo0iecTBa, KOTOPbIE MPOU3PACTAIOT
OypBIX MYCTBIHHO-CTEITHBIX COJIOHIIEBATHIX MOYBaX.

[IpuHAAIEKHOCTh UCCIEAYEMOTO BHIA K MOLIEHTPHUYECKOH OnoMopde mo-
3BOJIMJIA HMCIIOJIH30BATh B KAaYeCTBE CAMHUIIBI yUeTa B ICHONOMYISAIUN BUIA
OTJIENIbHOE pacTeHHe — 0co0b CeMEeHHOro Bocrpounssenenus [12]. B mpenenax
TIOMYJSIUK Opanu city4aiiHyro BeIOOpKy n3 30 u Oosiee pacTeHUid B cpeHe Te-
HEPaTHBHOM BO3PACTHOM COCTOSTHHU ISl ydeTa MOP(OIOTHIECKUX TTPH3HAKOB
T€HEPATUBHBIX U BET€TaTHBHBIX OPraHoB. M3MEeHYMBOCTH NMPU3HAKA OLICHUBAIN
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¢ moMolIpio koddduiuenta Bapuarmu (Cv, %). [Ipu 3ToM ypoBeHb BapbUPOBa-
Hus Tpr3HaKa onpenessuty mo [.U1. 3aiiney [13]. J{ns cratucTrdeckoit 0opadoT-
KM JaHHbIX Hcnonb3oBaiu nporpammsl MS EXCEL, 2007 u STATISTIKA 7.0.

Pe3yabTaThl HCC/I€10BAHMSA

[Ipu xapaxTepuctike MOp(HOIOTHIECKON CTPYKTYpHI ocodert 1. bieber-
Steiniana W3y4anayu U3MEHYNBOCTH 9 MOP(HOJIOrHYECKUX MPU3HAKOB. BricoTa
pacTeHU B NIEPBBINA 0J] UCCIICAOBAHUS BAPbUPOBAJIa HA CPEIHEM YPOBHE U3-
menanBocTH (C = 17,3-19,5%), BO BTOpOH 1o/l B HEHOMOIYIIAHAX € J[omMHbL
Manbria BapeupoBaiy Ha BeicokoMm yposHe (C, = 18,7 1 19,2%).

AHanu3 BBICOTHI pacTeHHH B ieHononysiuusix 7. biebersteiniana BbISBAIN,
YTO B IEPHUOJI TIPOBEICHHS HCCIIENOBAaHUH B IIeHOnomy siiiny Ne 1 oHa Gosbliie,
YEM B TPEX JPYTuX UCCIeN0BaHHbIX LieHonomy siusax. Tak B 2016 rogy BeicoTa
pacTeHni B JaHHOW IIEHOMOMYJISIIIMY OblIa OOJIBILE 110 CPABHEHUIO C [IEHOIIO-
nymsiueit Ne2 Ha 24,6 mu (t diff = 3,24, mpu P<0,05), ¢ nenonomyssitueii Ne 3
—Ha 30,5 mm (t diff = 3,66, ipu P<0,01) , ¢ ), c nenomomymsweit Ne 4 —ura 40,0
MM (t diff = 2,99, npu P<0,01) (tabm. 1).

Tabnuya 1.
HN3MeHunBOCTH BBICOTHI pacTeHus (MM) B ueHononyasiuusix Tulipa biebersteiniana
Lenononynstmst | Ton X S S, C, S., | min | max
Nel 2016 | 152,3 | 5,70 | 35,10 | 19,5 | 2,07 | 114 | 252
2017 | 244,5 | 12,14 | 51,42 | 25,1 | 4,95 | 148 | 302
Ne 2 2016 | 140,0 | 5,58 | 27,33 | 18,1 | 2,81 90 198
2017 | 208,9 | 10,45 | 38,61 | 21,0 | 3,04 | 110 | 230
Ne 3 2016 | 101,7 | 4,13 | 27,01 | 17,9 | 1,95 83 173
) 2017 | 1259 | 591 |29,22 | 19,2 | 2,19 67 182
Ned 2016 | 134,5] 3,41 | 28,50 | 17,3 | 1,71 | 106 198
2017 | 176,9 | 7,77 | 30,55 | 18,7 | 1,98 | 114 | 232

W3 nByx net uccnenosanus B 2017 roxy pactenus 1. biebersteiniana 6b1mu
3HAYNTENBHO OoubIne, 9eM B 2016 roay: B meHomomysswn Ne 1 Ha 92,2 mm (t
an— 6,88, mpu P<0,001), B nenononynsuuu Ne 2 na 68,9 mm (t .= 6,28, npu
P<0,001), B nenononyssaunn Ne 3 ma 24,5 mm (t .= 3,40, npu P<0,01), B 11e-
Honomyysimun Ne 4 wa 42,4 mm (t .= 5,00, mpu P<0,001).

Kpome BeicoThI pactenuil y 1. biebersteiniana u3y4ani H3MEHIHBOCTb €IIIE
8 Mopdostoruueckux MpPU3HAKOB, KOTOPHIC COCTABHIIIN B CPEIHEM: JJTHHA MEK-
noysnus B 2016 romy 16,5 mm, B 2017 romy 21,0 MM, 1IrHa IBETOYHOH CTpe-

ku B 2016 roxy 105,2 mm, B 2017 roay 118,8 mm, miinHa nenectka B 2016 rony
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22,85 mm, B 2017 roay 30,7 mMm, mupuna jenectka B 2016 roay 6,85 mwm, B
2017 romy 12,6 Mmm, mymrHa HIkHETo Jucta B 2016 roxy 117,2 MM, B 2017 rony
143,2 MM, mmpuHa HIDKHETO Jrcta B 2016 romy 5,75 MM, B 2017 romy 6,6 MM,
JuTHA BepxHero jgucta B 2016 rony 92,55 mm, B 2017 rony 110,7 MM, mmpuna
BepxHero jucTa B 2016 roxy 4,5 mm, B 2017 roxy 5,0 mm (puc. 1).

M 40

30

T Nel T N2 T Ne3 TIIT Ned

m2016r.
m2017r.

1. JInuHa Mexa0y311s

®=2016T.
=2017r.

LT Nel LT Ne2 LIIT Ne3 LT Ned

2. JlnvHa 1BETOYHON CTPEJIKU

=2016T.
=2017r.

Mm 14
12
o
8 =2016r.
2 =2017r.
a
2
o
10T Nel I Ne2 LT N3 1T Ned

w

. JIJ'II/IHa JIMCTOYKA OKOJIOLIBETHHKA

4. IllupuHa TUCTOYKA OKOJIOLBETHUKA

180
e 160
140
120

|

LT Nel 10T Ne2 T Ne3. 10T Ned

=2016T.
®2017r.

=2016r.
=2017r.

1
|

SO = N W A& Lo 9 w0

II0T Nel 10T Ne2 1IIT Ne3 1T Ned

5. JInviHa HIKHETO JINCTa

6. lllupuHa HUKHETo JIUCTa

140

MM 120

10T Nel LT Ne2 LT Ne3 LT Ned

7. JlnuHa BEpXHEro JICTa

=2016T.
=2017r.

I Nel LI Ne2 LI Ne3 1T Nod.

8. IllupuHa BepxXHero Jucra

Puc. 1. ameH4nBOCTh MOP(HOIOTHICCKHUX MTPU3HAKOB B LICHOTIOMYIISIIHIX
T. biebersteiniana
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Bce uccienoBanHble npu3Haku pacteHuid 1. biebersteiniana oOHapyXuiu
CXOJIHYIO C BBICOTOI PacTE€HHs M3MEHYHBOCTb 3aBUCHMOCTH OT reoMopdoio-
TMYECKON CTPYKTYpBI U rosia nccuenoBanus. [Ipu stom B lonmae Manbua nc-
ciienoBaHHble nipu3Haku 1. biebersteiniana 8 2016 romy 0OHAPYXHUIH CPETHUI
1 BBICOKHMH YPOBHHU U3MEHYHBCOTH, a B 2017 romy — BEICOKHI YPOBEHb H3MEH-
YMBOCTH, 33 UCKJIIOYEHHEM JIHMHBI M IIUPUHBI JINCTOYKOB OKOJIOIBETHHUKA. B
[Tpukacnuiickoii HUISMEHHOCTH B 00a rojia UCCIIEA0BaHUS OTMEUAIN CPEIHHUN
U BBICOKMI YPOBHU U3MEHUYMBOCTH.

Oocy:xaenue

B npupoaubix BUA0BEIX nonynsuusx 1. biebersteiniana B Jlonuae MaHbi-
Ya [0 BCEM HCCIEAOBAHHBIM MOP(OIOrHUECKIM MPU3HAKAM PACTEHHS UMEH
OonpIIue 3HAUYCHUS MPHU3HAKOB, 4eM B [Ipukacmuiickoii HU3MeHHOCTH, [10-
JOOHast I3BMEHYMBOCTH OMOMOP(OTIOrNIEeCKUX TPU3HAKOB 00y CIIOBIICHA CIICI]-
U(pUKOH AKOIOT0-(QOUTOLEHOTHYECKUX YCIIOBHUM, KOTOPbIE CKJIAIbIBAIOTCS B
PACTUTENBHBIX COOOIIECTBAX B IAHHBIX JIBYX KPYITHBIX T€OMOP(OIOTHIECKUX
CTpyKTypax KanMbIkuM, B KOTOPBIX MPOU3PACTAIOT UCCIEA0BaHHbBIE [IEHOMO-
MyJSIIHN.

BbIsiBIIEHHOE BO BCEX MCCIIEJOBAHHBIX IeHONOMynsiusx 1. biebersteiniana
nmpeobrananueM mokaszarenei pacternit B 2017 romy mo cpaBaeHuto ¢ 2016
TOJIOM B 3HAYHMTEJILHOH CTENEHU 00YCIIOBJIEHO MOTOJHBIMU YCIOBUSMHU 9TOTO
rosia, 0cOOCHHO B ITEPHOJT AKTUBHOM BereTalny pacTeHuil. PaHHeBeceHHUE Me-
csmrel 2017 roma B paitoHe HCCIIeIOBAaHIS XapaKTEPU30BAINCH OOITBITIMH CYM-
MapHBIMH 00bEMaMH OCaJIKOB aripesisi 1 6ojiee HU3KMMU TeMIIepaTypaMu MapTa
U ampers, Korjna MporuCXoaAnsa akKTUBHASI BETeTaIlHsl PaCTCHHIH.

3aki0ueHue

Takum obOpa3zom, B nieHononysiuusix 7. biebersteiniana BbIsSBIEHA CHeEll-
n¢puKa N3MEHINBOCTH OMOMOP(HOTIOTHUECKUX TIPU3HAKOB B Pa3HEBIC TOJBI U B
3aBUCHMOCTH OT 9KOJIOTO-(DUTOIIEHOTHYECKHX yCIOBHH MPONU3PACTAHMS B pa3-
HBIX TeOMOP(]OIOrHYECKUX CTPYKTYpax B npenenax Pecmyonnkn Kanmbikus.
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KJIUHUKO-JIABOPATOPHASI XAPAKTEPUCTHKA
COYETAHHBIX BUPYCHBIX KHIIEYHBIX
WHO®EKIUHN Y JETEA B I.BAKY

Pycmamosa JI.H., Kynuesa 3.M., I'iivinorcosa @.B.,
Hcaeea M.M., Axynoosa P.M.

Lenv uccnedosanust 3aKmOYANACH 6 UZYYEHULU INUOEMUOTOSULECKUX U KU~
HUYECKUX 0COOEHHOCMEll COUeMAHNbIX GUPYCHBIX KUWEUHbIX UHpeKyull cpedu
demeitl. Dmuonocuueckas OUaAZHOCMUKA OCIMPbIX KUUEUHbIX UHGeKYUll Upyc-
HOU 9MUONO2UL OCYWECTNBIILIACH C NOMOWBIO CEPONO2UYEecK020 Memoda (Me-
MO0 UMMYHOXPOMAMOSPAPUYECKO20 AHANU3A).

Yemanoeneno, umo couemannvle supycuvie Kuuieunvle UH@eKyuu npu
NEPEUYHOM UHDUYUPOBAHUU PEeLUCMPUPOBAIUCL 8 OCHOBHOM ) Oemell nepebix
2-x iem dcuznu. B 603pacmuoil cmpykmype CouemanHblX 6UPYCHO-8UPYCHBIX
unexyull pomasupyCcHoO-adeHOBUPYCHASL ACCOYUAYUSL PeLUCTNPUPOBALACH D0~
CMogepHo uawe, Yem pomasupycho-acmposupycnas. Hawu uccredosanus
NOKA3AU, YMO Hauboiee 4acmoil KIUHU4ecKol opMotl npu cOYuemanmblx G-
PYCHbIX KUWEUHBIX UHDEKYUSIX AGNAEMCS 2ACMPOIHMEPUN.

Knrwouesvie cnosa: ocmpuie Kuwieunvie ungexyuu, cmeuannvle GUpyCcHvle
Kuueunvle unpexyuu, pomasupyc, adeHogupyc,; acmposupyc

THE CLINICO-LABORATORY CHARACTERISTIC
OF MIXED VIRAL INTESTINAL INFECTIONS
IN CHILDREN IN BAKU CITY

Rustamova L.1., Kuliyeva Z.M., Qilindjova EV.,
Isayeva M.M., Akhundova R.M.

The aim of investigation was to study of epidemiological and clinical char-
acteristics of mixed viral intestinal infections in children. The etiological dia-
Jjnostic of acute intestinal infection of viral origin have been carried out by
serological method (immunochromatographyc method). It was determined that
the mixed viral intestinal infections as primary infected mainly have been reg-
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istrated in children of first two years of life. In the age structure of viral-viral
intestinal infections the rotaviral-adenoviral association have been oftenly
appeared than rotaviral-astroviral association. The our investigations show
that in mixed viral intestinal infections the most clinical form is gastroenteritis.

Keywords: acute intestinal infections; mixed viral intestinal infections;
rotavirus, adenovirus; astrovirus.

Ocrpeie kumreunsie nHpeknun (OKN) Bee emie ocratorest cepbe3HOi po-
6nemoii meuarpuu [2, 6, 11]. To opurmansaeiM ranasM Beemuproit Opranu-
3aIiK 31paBOOXPAHEHHsI €KETOTHO B MUpeE Oosiee 2 MIIp/I. YeIOBEK IIEPEHOCST
9MH30]] TMapeu, u3 Hux oonee 60% 3abonesmnx — getu [9, 11].

ITo omenkam [moGanbpHOTO OpemMeHu Oose3Hel cpean 25 MIaBHBIX MPUYNH
motepssHHBIX JieT xu3Hu OKU 3anmmMatot 4-1o mosutwro [ 10].

C xonna XX Beka HaOIIONAIOTCS 3HAYUTEIbHBIE H3MEHEHUSI B OTHOJIOTHYE-
CKO¥ CTPYKTYPE OCTPBIX KHIIICUHBIX HHPEKIINH. BUPYCHBIC KUIIICUHBIC TATOTCHBI
3aHSUN JIMIUPYIOINE Mo3UIun cpenu Bo3oymureneit OKU [1, 5, 7, 8, 12—14].

B Hacrosimiee Bpemst BO3HHUKIIA HEOOXOMMOCTh YCTaHOBJIEHHSI 3HAUUMOCTH
OKMU BupycHoii 3THONOTHH B dTHONOTHYeckoi cTpykrype OKU, cBA3aHHBIX ¢
okazanneM menunuHckoi momorw (OKMCMIT). Odenp 4acTo BOMPOCHI M-
arHOCTHKH, TuddepeHnnanbHON TUarHOCTUKH U TTPOTHO3UPOBAHMS MCXO0B
OKUCMII BupyCHO# 3THONOTUH, 1 OCOOCHHO COYETaHHBIX (POPM OCTAIOTCS
HEJIOCTATOYHO HCCIICTOBAHHBIMH.

B cBs13u ¢ 3THM, 1IeTTh HAIINX NCCIIEIOBAHUH 3aKITI0Uanach B N3yICHUH STH-
JIEMHOJIOTUYECKUX U KIIMHUYECKUX 0COOCHHOCTEH COUETaHHBIX BUPYCHBIX KH-
HICUHBIX MH(EKIUN Cpey AETeH.

Marepuajbl 1 MeTOIbI UCCIIEIOBAHUS

Pabora BeinonneHa Ha 6asze Hayuyno-Vccenenosarensckoro Mucruryra Me-
nunuHckoi [Tpodunakruku um. B.YO. Axynnosa B 2019 rony. st peuienus
MTOCTABJICHHOW 1IeH B paboTy BKIFOYCHEI NaHHBIC 117 mamueHToB B Bo3pacte
0-3 roma ¢ OCTPHIMU KUIIEYHBIMU HHPEKIASIMH.

AHaM3 KIMHUKO-Ta00paTOpHBIX 0COOCHHOCTEH MOHO- U COYETaHHBIX (hOpM
OKMU mpoBouiiCcst HA OCHOBAHUY yCTAaHOBIICHHUS 3THOJIOTHYECKOTO areHTa Co-
m1acHO «KITMHUYECKUX peKOMEHAAIN 10 TUarHOCTHKE M JICYCHHIO OCTPHIX
KHICYHBIX HHeKIwii y nerei» (A.B.[openos, 2006).

Knunnueckoe HaOmoieHNE 32 BCEMHU MALMEHTaMHU OCYIIECTBISIIOCH C MO-
MEHTa MOCTYIUICHHSI OOJIFHOTO B CTAIIMOHApP M JI0 €ro BhIMUCKH. Ha kaxkmporo
0OJIFHOTO 3alOJIHSIACh CHeNHajlbHas yuyeTHas KapTa, B KOTOPOW ObUIM OT-
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PaKEHBI JJAHHBIC €KCTHCBHOU (DUKCAIMHM COCTOSIHHS MAI[CHTOB, TUHAMUKH
kmuHIYecKuX cuMnToMoB OKM, naHHBIX KIMHUKO-Ta00pPaTOPHBIX W HHCTPY-
MEHTAIFHBIX 00CIIeIOBaHMMA, TaHHBIC AIHIEMHOIOTHIECKOT0 aHaMHe3a. s
H3YYCHUSI AITHIEMHOIOTHYeCKUX ocobenHocTelt OKU cMelianHo 3THOI0THA
y JIeTel MCIIONb30BAINCH OMUCATEIBHO-OIICHOYHBIE METOABI SMTHAEMHUOIOTH-
YeCKUX UCCIIEIOBAHUMN.

Ortuonorudeckas nuarnoctuka OKU ocyiecTBisiiach ¢ HOMOILIBIO CEPOII0-
THYECKOro MeTozia (MeTo] MUMMYyHOXpoMaTorpaduueckoro anainusa, Mcnanms).

Craructnieckyro 00paboTKy MOTyYeHHBIX TaHHBIX TPOBOIMIIN C TOMOIIIBIO
METO/IOB BapHUAI[IOHHON CTAaTUCTHKH Ha KOMITBIOTEPE C UCTIONB30BAaHHEM JIH-
LIeH3HOHHBIX TporpamMM Microsoft Excel. Craructiueckuii aHain3 BKIIOYal B
ce0st aHAIM3 KOJIMYECTBEHHBIX M TOPSIKOBBIX JTAaHHBIX C PACYETOM 3HAYCHHMA
cpexnero apudmerngeckoro (M), cranmaptHoro oTkioHeHHS (SD), ommokn
cpexnero (M), meauansl (Me), 95% HOBEpHUTEIEHOTO UHTEPBAJIA, C OLICHKOU
CTaTUCTUYECKOM 3HaUMMOCTH 1o Duiiepy.

PesyabTarsl u 06cykaeHue

B xone uccienoBanus 661N 00cae0BaHbl 117 manyueHToB A1 yCTaHOBIIe-
nus stronorun OKU. Tlpu o6cieoBaHny MAIMEHTOB B TUHAMUKE B TIEPBBII
JICHb MTOCTYIUICHHS B CTallMOHApax /10 Hadasjia STHOTPOITHON Tepanuu u Ha 3—7
CyTKH TpeObiBaHMs B cTannoHape Obutn ycranosienst OKU CMIT y 36 u3
117 o6cnemoBanubIx, uto coctaBmiio 30,8%. I[Tpu atom y 12 6ombHbIX (33,3%)
Oputa ycTanoBieHa BupycHas stuoiorus OKMCMIL. Dto moareepkaaet m1o-
MHUHHPYIOIIYIO 3HAYUMOCTb BUPYCHBIX areHTOB KakK B 0OIIeH 3THOIOTHYECKON
CTPYKTYpPE OCTPBIX KUILEYHBIX HHPEKINH y JETei, TaKk U B CTPYKType OCTPhIX
Japeil, CBA3aHHbBIX C OKa3aHUEM MEIULUHCKOW TOMOIIH.

Cpemu Bo3Oynenteneit OKI BupycCHOM STHOIOTHH Y JeTel BCeX BO3PACT-
HBIX TPYIII JINMPYIOLINE TO3ULUK 3aHnMalia poraBupycel (PB) (27,4+4,1% B
obeii crpykrype u 11,942,2% B ctpykrype monoBupycuoit OKH). B atuomno-
rugeckoit ctpykrype OKW CMII BupycHoit sTronorun 3Hadenne PB camxa-
nock (6,84+2,3% B obuielt crpykrype u 2,6+1,8% B cTpyKType MOHOBUPYCHBIX
OKMU CMII). ActpoBupycHas (AcB) u anenoBupycHas (AnB) KumeuHble HH-
(heKxnnm Kak MOHO BUpyCHas nHpeKIus BcTpeyanuch B 12,843,1% u 18,8+3,6%
COOTBETCTBEHHO (puc. 1).

Ha coBpemenHOM 3Tare 0co00 3HAYMMYIO TPOOIEMY NPENICTABISIOT Cove-
TaHHbIE BUPYCHbIC KUIIIEUHbIe MH(EKIH. HaMu BBISIBICHO, YTO MPH IEPBHYHOM
WHOUIMPOBAHUH HANOOJIEeE YaCTO COYeTaHHBIE (DOPMBI OBLITH 3apETUCTPUPOBA-
HBI JUIs pOTaBUPYCHOW MH(pEKINU — a1t Takux ¢popm cocrasmia 11,942,2%.
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Just anenoBupycHoit nHdekunu xapakrepeH 8,6+1,9% coderaHHbIX (HOpM.
Jomnst coueTaHHBIX ()OPM POTABUPYCHOH, aICHOBUPYCHOW M aCTPOBHUPYCHON
nadexunit mpu OKU CMIT Mexay coboii He pazindanack. YCTaHOBICHO, YTO
IIPY NEPBUYHOM MHGHUIMUPOBAHUH POTABUPYCHI BBISIBISUIUCH B OCHOBHOM ITPH
MOHOPOTaBUPYCHOM KumeyHoi uudekiun, a npu OKM CMIT nabmonanich
codeTaHHbIe (POPMBI BUPYCHBIX KHIICUYHBIX MH(MEKIHHA, B TOM YHCIIE U COUe-
TaHHbIe ()OpMBI poTaBUpycHOI nHpekuun (PBI).

M MOHOPOTaBMpPYCHas MHGeKLMA

B MOHOaeHOBMpPYCHas
nHdeKuns

I MOHOACTPOBUpPYCHan
nHbekuna

Puc. 1. OTHoNOrMUECKAs CTPYKTYpa MOHO BUPYCHBIX KHIICUHBIX HH(EKINH y JeTel

IennepHbIe XapaKTEpUCTHKH MaieHToB nepBuaHoit OKU (kak mis MOHO-
BUPYCHBIX KUIIEYHBIX HHEKIMIA, TAK U IS COYETAHHBIX BUPYCHBIX KMIIIEUHBIX
nHpeximit) 1 UCMII nctoBepHO HE pa3IHyanyuch.

BaXHBIM acIieKToM SBIISIETCS] BO3pACTHBIE 0COOCHHOCTH. B Xone nccnerno-
BaHUsS YCTAHOBJEHO, YTO BO BCEX BO3PACTHBIX TIPYMIAX MPH MEPBHYHOM
nHGUIMPOBaHNK OTMeuaeTcs nomuHupoBanue PBU B Bospacre 1-3 roxa
(33,845,4%).

ITpu OKMCMII y nereit nepBoro roja *kM3HU JOCTOBEPHO Yallle pETUCTPU-
pyercst PBU, a y mangeHToB CTapIiiero rojaa mpuoodpeTaeT 3HaYuMMOCTh aJICHO-
BHPYCHOH MH(]EKINH, KoTopas B Bo3pacte 7—12 Mec. 3aHUMAaET INAUPYIOIIHE
TTO3HUIIMY 0 CPABHEHUIO C JAPYTMMH BUPYCHBIMH KHIIEYHBIMHA MHQEKIHSIMA
(33,3+£12,2%) (p<0,05) (puc. 2).

Couerannbie BupycHbie OKH npu nepBuuHOM HHOUIIMPOBAHUH PETUCTPH-
POBAJIHCh B OCHOBHOM Y JIETel MEepBbIX 2-X JieT xu3HH (35,2)% nanuenTos. [Ipn
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9TOM B BO3pacTHOM cTpyKType couetanHbix OKIU BUpYyCHO-BUPYCHBIX HH(EK-
it PBU + AcBU 6pitn qparsoctupoBans! yare, ueM PBU+AnBU (6,8+2,3%)
u 5,1+2,0% cootBerctBenHo (p=0,167 u p=0,067, F=1,821 u F=2,768).

35,0 33;3 33,0
30,0
25,0
B MOHOPOTaBUPYCHaA MHPeKLNA
20,0
B MOHOaAeHOBMpPYCHasA
15,0 nHbeKuunAa
I MOHOACTPOBUPYCHan UHOEKLMA
10,0
5,0
0,0
0-6 mec. 7-12 mec. 1-3ropa

Puc. 2. DTronornyeckas CTpyKTypa MOHOBHPYCHBIX KHIIEUHBIX HHPEKIUI
y JeTei B BO3PACTHOM acHeKTe

B npyrux Bo3pacTHBIX IpyMIax JOCTOBEPHBIX P3N OITyYEHO HE OBLIO.

MaxcumasbHasi BBISIBIIEMOCTb COYETAaHHBIX BUPYCHBIX KUIICUHBIX HH(EK-
LU IPUXOIUTCS HAa BO3pacTHYIO rpymy 7 mec.-2 aet (32,3%).

Jannblii gakt TpeOyer Gosiee MPUCTATLHOTO BHUMaHHS K JJAHHOW Karero-
pHUH TTAIIHEHTOB.

Harmre nccnemoBanne mokasano, 4To Hanbolee 9acToi KIIMHUIeCcKon (op-
Moii mpu BUpycHbIX kumednsix OKU sinsercst ractposureput (npu PBU
78,2%, mpu AnBU 69,1%). OqHako B X0/1€ UCCII€0BaHMUs Y TIAIIMEHTOB C TIOI-
TBEPXKJICHHOH MOHOPOTaBUPYCHOM MH(peKImel B 65,6% (21 nereii) ciydaes B
KIIMHUYECKOM KapTHHE 3a00JIeBaHUSI OTMEUAJICSl OCTPbIH MH(EKIIMOHHBIN Tra-
CTPOIHTEPUT. Y BCEX MAIMEHTOB B 3TOH Tpymme Apyrux Bo3oyauteneir OKU
(xpome PBI) BoIsiBIIEHO HE OBLIO.

B nuteparype Takke ommcaHBl Takue KinmHHYeckne Gopmbl PBU, kak
OCTpBI NHPEKIIMOHHBIN SHTEPUT, OTHAKO OOJBIIMHCTBO aBTOPOB YKa3bIBAIOT
Ha TO, YTO XapaKTepHOI 0COOEHHOCTHIO AaHHOM MH(DEKIMHU SBISIETCS HAJTMYHe
y 50-75% neteii karapanbHBIX siBiewi [ 1, 5, 6]. Cpenu o0ciie0BaHHBIX HAMH
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nereii ¢ OKU CMII pecniuparophas popma PBU ormeuanacs y 5,3% mnanuen-
TOB. AHAJIN3 KIIMHUYECKUX MPOSBICHNH pecriparopHoit popmsl PBU nokazai,
410 cyOdedpribHas mxopaika Hadmronanace y 4,7% nereld, pHHAT yMEpEeHHO-
TO Xapakrepa BbIBILUICS Y 3,9%, THIIepeMust CITM3UCTHIX 000JI0YEK POTOIIOTKU
y 4,1% OonbHBIX. Y 4 00JBHBIX OBUT YCTAHOBJICH CYXO0# Karesb (2,4%).

AHanm3 KIMHNYECKON CHMIITOMATHKH 3TUX COUYETAHHBIX BUPYCHBIX KHIIIEU-
HBIX MH(EKINH 1T0Ka3all, YTO pa3rpaHuuuTh KIMHUYECKUE MPOSIBICHUS coue-
TAHHBIX BUPYCHBIX KUILICYHBIX HH(EKIHI B 3aBUCHMOCTH OT ATHOJIOTHYECKOTO
(axTopa TpyaHO. J{71s TOTO, 9TOORI OTHECTH KaKOW-THOO0 KITMHIHYECKKAN CHM-
IITOM K TOW WJIM HHOW COYCTAHHOW BHPYCHOU KHIICYHON MH(EKINH, CIICAYeT
YUHUTHIBATh KJIMHUKO-3ITUIEMHOJIOIMYECKHE, BO3PACTHBIE 0COOCHHOCTH COUe-
TaHHBIX BUPYCHBIX KHIIEYHBIX HHPEKINI 1 TPOBOAUTD JUHAMHUYECKOE HAOIIIO-
JICHUE 32 JIETbMHU.

3aki0ueHue

[IpoBeneHHble HAMK HAOIIOCHNUS TTOKA3aIIH, Y TO COYSTAHHBIC BUPYCHBIE
KHIIICYHbIC HH(EKIIUU pa3HO00pa3HbI 110 CBOCH KIIMHIYECKON KapTHHE. boib-
IIUHCTBO KJIMHHIIMCTOB OTMEUAIOT, YTO OCHOBHBIMH MaTOTCHETUYCCKUMHU
CHHJPOMaMH TPH COYETAHHBIX BUPYCHBIX KHIICUHBIX MH(EKIUSIX SIBISIOTCS
9KCHKO3 ¥ MeTabomuueckui anmumos [1, 5, 6, 12, 14].

MHorue uccien0BaTeNy YKa3bIBAIOT JHAPCHHBIN CHHAPOM KaK BEIyIIUit
CHHJIPOM IIPU BUPYCHBIX dHTepHUTax [3, 4, 6]. Kak moka3anu Halm nccienona-
HUSI, 4aCTOTA M XapaKkTep CTyJa, a TAKXKE BBICOKAsl TEMIIEPaTypa, METCOPHU3M,
nHOTa OOJTH B JKUBOTE TAK)KE BXOJAT B IIEPEUCHB OXKUTAECMBIX H TUATHOCTHYC-
CKH 3HAYMMBIX CUMIITOMOB COYCTAHHBIX BUPYCHBIX KUIICUHBIX HHMeKIuit. [Tpu
COYETaHHBIX BUPYCHBIX KumieyHbIX nHpekusax (PBU+AnBU) y neteii nema-
JIOBOKHOE KIIMHUYECKOE 3HAYCHUE NMEET HAJIMINE YMEPEHHOTO KaTapalibHOTO
cuHpoma. [t KOHKpETU3aIMK KITMHUYECKOM (POPMBI COYETaHHBIX BUPYCHBIX
KHIICYHBIX HHPEKIUH HEOOXOAMMO 00paTUTh BHUMAHHUE HA CC30HHYIO BBISIB-
JISIEMOCTh BHPYCHBIX KHIIIEYHBIX ar¢HTOB.

Asmopul 3aa6na10m 06 omcymcmsuy KOHGAUKMa uHmepecos.
Hccnedosanue ne umeno cnoHcopcKoti N0O0epIiHCKU.
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JIECHBIE IIOKAPBI HA TEPPUTOPUU
EPMAKOBCKOI'O MYHUIIUITAJIBHOT O PANOHA
KPACHOAPCKOI'O KPAS B 2018 I'O4Y

Koeano I0.H.

B cmamve npuseden 0630p nodicapos, Komopvle npousouLIU Ha meppumo-
puu EpMaxo6cko2o MyHuyunaibHo2o paionda. AGmop npoanaiuzuposan oco-
benHocmu nodxcapoonacroeo ce3ona 6 2018 200y, 6 wacmuocmu — uucio nodxca-
P08, NIOWAOb, OCBOEHHOCb JIECHOU MEPPUMOPUU, KIUMAMUYECKUE YCI08US,
PACMUMENbHOCMb, d MAK Jice MEXHUYECKoe OCHAujeHue U YPOGeHb OXPAHbl
necos. Paccmompennvie iechvle Maccusbl pacniiodcervl Ha 0000 OXPAHIEMbIX
NPUPOOHBIX MEPPUMOPUSX, 20€ 0DeCneuUBaemcs AKMusHull OmobLX 0/ Hace-
JeHus. B cessu, ¢ uem 8blcoka 6eposimHOCHb NOJNCAPOE OM AHMPONOSEHHbIX
axkmopos. Ommeueno, umo Ha HA4AI0 NOACAPOONACHOLO CE30HA NPUXOOUN-
csi camoe Oobuoe Koauuecmeo nodxcapos — 89%, komopoule npoucxoosm no
sune yenogeka. C anpens no uions pecucmpupylomcest 73% nosicapos, komopbvie
npeobnaoaiom no naowaou. A 8 uroie 8bICOK pUCK HOHCAPA OM «CYXUXH» 2PO3.
OO0Hako, He cMOMPsL HA CJLOACHOCTb MYUEHUs. NONHCAPO8 U YOAIEHHOCHb Om
HACENEeHHBIX NYHKIMOG, OMMEYEHA CLANCEHHOCHb U ONEPAMUSHOCTb PAOOMbl
COMPYOHUKOB 1€CONOACAPHO20 YeHmpd. Dmo noomeepicoaemcs akmugHou
bopwooil ¢ necnvimu nodcapamu — 100%.

Knrouesvle cnosa: ananusz noxcapos; nojicapoondachbvlil nepuoo, jechvle
noogicapel; ABUAYUOHHOE NAMPYIUPOSAHUE; MOHUTNOPUHL.

FOREST FIRE IN THE TERRITORY
YERMAK MUNICIPAL AREA OF KRASNOYARSK
REGION IN 2018

Koval Yu.N.
The article provides an overview of the fires that occurred on the territory

of the Ermakovsky municipal district. The author analyzed the features of the
fire hazard season in 2018, in particular — the number of fires, area, forest de-
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velopment, climatic conditions, vegetation, as well as technical equipment and
the level of forest protection. The considered forests are located in specially
protected natural areas where active recreation is provided for the population.
In this connection, the high probability of fires from anthropogenic factors. It is
noted that at the beginning of the fire hazard season there is the largest number
of fires — 89% that occur due to human faults. From April to June, 73% of fires
are registered, which prevail in area. And in July, the risk of fire from “dry”
thunderstorms is high. However, despite the complexity of extinguishing fires
and the remoteness from settlements, the coherence and efficiency of the work
of the employees of the forest fire center was noted. This is confirmed by an
active fight against forest fires — 100%.
Keywords: fire analysis, fire hazard, forest fires; air patrol; monitoring.

Beenenne

EpMakoBckuii MyHUIIMTIATBHBIN PaiioH HAXOMUTCS Ha TeppuTopun KpacHo-
SIPCKOTO Kpasl B FOIO-BOCTOYHOM yacTH. TeppUTOpHsI HA KOTOPOH PErUCTPUPY-
eTcsl HanOOoJIbIIIee KOJIMYECTBO JIECHBIX MOXKapoB — YCHHCKOE JIecCHHIecTBO. Ha
ceBepe oHO rpaHnuuT ¢ EpmakoBckuM u KapaTy3ckum IeCHHUECTBOM; Ha I0Te U
BoCTOKE — ¢ PecrryOnukoii TriBa; Ha 3amane — ¢ LllymeHckum IeCHIYECTBOM U
Casno-1llymenckumM BogoxpaHuiniieM. TeppuTopust YCHHCKOTO JIeCHIYEeCTBA
MIpeICTaBICHA €AUHBIM JIECHBIM MACCHUBOM, BBITSIHYTBIM C I0r0-3aI1a/ia Ha CeBe-
po-BocTok. O0Mmas miomaabs 3eMejb JeCHOro (HDOHAA JIECHUYECTBA COCTABIIS-
eT 968314 rexrapoB, Kyzna BXoaaT 893 kBapTaiia, Ipu 3TOM CPEIHSS BEINIHHA
JIeCHOro KBapTaia coctasuia 1084 ra.

IToponHslil cocTaB MPEUMYLIECTBEHHO IPEACTABIECH XBOMHBIMU [10POaMU
C SIBHBIM IIpe00JI1aIaHNEM JICTBECHHUIIBI.

Oco0eHHOCTh YCHHCKOTO JIECHUUECTBA — HAJTMYHE 0000 OXpaHsAEMBbIX IIPH-
POZIHBIX TEPPUTOPHI U 0OBEKTOB KPAaeBOT0O 3HAUCHUSI, Tie 00eCIIeuNBACTCS aK-
THUBHBIN OTABIX IOJIs1 HACCJICHUS

— [pUpPOAHBIN napk «Epraku»;

— TOCYJapCTBEHHBIH KOMIUIEKCHBIN 3aKa3HUK «l arynbckas KOTIOBUHAY;

— TaMATHUK TIpupossl «l'eonorndeckuit paspes mo pexe Operny;

— oxpanHag (OydepHast) 30Ha TOCYIapCTBEHHOTO TPUPOTHOTO Orochep-

Horo 3anoBegHuka «CasHo-Ulymenckuiiy.

B cBsi3u ¢ HaNMM4YMEeM YHUKAJIbHBIX IPUPOIHBIX KOMILIEKCOB, SBIISIOIINX-
Cs1 TIPUBJIEKATEIBHBIM O0BEKTOM TYpH3Ma, YBEJINYMBAETCSI aHTPOIIOTEHHAs
Harpyska Ha TeppuTopHio. Poib denoBeka B BOSHUKHOBEHNH M paclpocTpa-
HEHUU JICCHBIX [T0’KapOB YCUIUBAETCS C KAXKIBIM FOZIOM. 3/1€Ch IPAKTUYECKU
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HET y4JacCTKa Jieca, KOTOprﬁ B TOT WU UHOU nepnoa BpeMCHH HE UCHBITHI-
BaJI aHTPOMOTEHHOTO BO3/1eHCTBUS. B 11e15X 0XpaHbl U 3alIUTHl TEPPUTOPUI
OT JIECHBIX ITO’KaPOB JIECHUYECTBO OOCITY)KHBAaeTCS YCHHCKAM aBHAIIHOHHBIM
OT/ICJIEHUEM.

VYcunHckoe oTaeneHne ABUaIeCcOOXpaHbl SBISETCS CTPYKTYPHBIM MOJIpa3-
nenenrieM EpMakoBCKOro aBHAllMOHHOTO 3BE€HA KPaeBOro roCyqapCTBEHHOIO
ABTOHOMHOTI'O yupexieHus «JleconokapHblii LIEHTPY, pacrojiaraercs Ha Tep-
putopun YcuHckoro paifona KpacHosipckoro kpas. @ynkius «JIecronmoxap-
HOTO IIEHTPa» 3aKIfodaeTcs B 00eCIeYeHNH MOKapHOH 0€30ITacHOCTH paifoHa.
[ToMHrMO OCHOBHO I TETFHOCTH COTPYAHUKA ABHAIECOOXPAHEI BEIyT pado-
TY C MOJIOZICKBIO M HACEJICHHEM 110 IPOTUBOIIOXKAPHOH IpoIaran/ie B 00nacTu
OXpaHBI JIECOB.

EsxeromnbIif 00beM MOHHTOPHHTA ITOYKAPOOTIACHOH 00CTaHOBKH COCTABIISIET
968,3 ThIC. Ta, B TOM 4uciie Ha3eMHOro — 145,6 ThIc. Ta (15,0%), 1 aBuanuoH-
Horo — 822,7 TeIc. Ta (85,0%).

B 1ensax cBoeBpeMeHHOTO 00HAPYKEHHUS MOKAPOB M MX JTMKBHUIAIIH TIPE/I-
YCMOTPEHO IMPOTHBOTIOKAPHOE 00YCTPOWCTBO JICCOB B 30HAX HA3EMHOI OXPaHBI
B BHUJIE CETH JIECHBIX J0pOT, B o0beme 80 kmomeTpoB. B Mecrax necozaro-
TOBOK, CTPOUTENIECTBA PA3IMIHBIX OOBEKTOB M Tpacc, 30HaX OTABIXA, MO Oe-
peraM BOIHBIX OOBEKTOB, CPEIH JICCHBIX HACAXKICHUHA C BHICOKOW TTOXKApHOM
OMAaCHOCTBIO BbIJIEJIEHA 30Ha aBUAIIMOHHOTO MaTPyJAUPOBAHUsI, KOTOPOE OCY-
HIECTBISIETCSI COTPYAHUKAMH YCHHCKOTO aBHallnOHHOTO oTaenenus KIAY «Jle-
conoxapHslii LeHTp» KpacHosipckoro kpast.

AKTyasnbHOCTB: ExXerogHo necHble MoKaphbl OXBAThIBAIOT TUIOIIAIU OT He-
CKOJIBKHX COTEH JI0 HEeCKOJIbKHUX MUJJIMOHOB IFeKTapoOB M OKa3bIBAIOT Pas3py-
IIMTENbHOE BO3JEHCTBHE HA OKpyXaroulyro cpeay. JocTtoBepHblii IpOrHo3
JIECOTIOXKAPHBIX PUCKOB Ha TIOKAaPOOIIACHBIH TIEPHOI MOT OBI CIIOCOOCTBOBATH
MPUHATHIO ONEPATUBHBIX MEP MO MPEIyNPEexACHUIO JIECHBIX MOXKAPOB, TOBbI-
IICHUIO TOTOBHOCTH CHJI M CPEJICTB.

Lens: aHanu3 ciiydaeB BOZHUKHOBEHUS JIECHBIX IMOKAPOB HA TEPPUTOPUU
EpmakoBckoro MyHUIIMIIAIBHOTO pailoHa YCHHCKOTO aBUALMOHHOIO OTAelie-
Hus 3a 2018 rox.

3amaun: 1. IIpoBecTy aHATIHM3 CTATHCTHYECKUX TAHHBIX JECHBIX IOKapoB Ha
TEPPUTOPUHU YCUHCKOTO aBUALMOHHOT0 oTAeneHus 3a 2018 rox.

2. V3y4nTh METEOpOJOTHYECKHE MOKa3aTeIn Ha TEPPUTOPUH YCHHCKOTO
ABUAIIMOHHOTO OTACIICHHUS.

3. UByuuTth napameTpsbl JIECHBIX [10’KaPOB HAa TEPPUTOPUU YCUHCKOIO aBU-
AIMOHHOT'O OT/EJICHHUSI.
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Marepuajbl H MeTObI HCCJICIOBAHNS
B 6a3ze nmansbix o moxapax no marepuasnam ®I'Y «ABunanecooxpanay,
KIT'BY «Ycunckoe JlecHnuecTBo», 1eCOX03sUCTBEHHOMY periameHTy 3a 2018
TO/ ¥ CITyTHUKOBBIM CHUMKaM ¢ caiiToB NASA u ®AJIX «ABuaiecooxpanay»
pa3MeIIeHbI CBEJICHUS O K)KIOM JIECHOM TI0JKape: PAacIoioKEHHUE B KBapTaIlb-
HOH CEeTH JICCHUYECTBa, BpeMsl 0OHApYKEHHSI 1 JINKBUIALNH, TPUINHA BO3HHUK-
HOBEHMsI, TIJIOMIaAb mokapa [ 1-5].

ITomaBnstoiee YUCIIO JTECHBIX MOXKAPOB CBA3BIBAIOT C JEATEIBHOCTBIO -
JIOBEKa, HO HEOOXOMMO YyUHUTHIBATh pa3iNdHble (haKTOPBI, CIIOCOOCTBYIOIIHE
BO3HUKHOBEHHIO U PAaCHPOCTPAHEHUIO MOXKapoB. [71aBHOE 3HAYEHUE UTPAIOT
TIOTOJHBIE YCJIOBHSI, HOCKOJIBKY OT HUX HANPSAMYIO 3aBHCUT BO3MOKHOCTh BO3-
HUKHOBEHUS JIECHBIX MT0XKAPOB M XOJI IATBHEHIIIET0 Pa3BUTHSL.

KommekcHblit mokazarens nokapHoit onacHoctr (KI1O) secHbix teppu-
TOPHUI PACCUUTHIBAICA C YYETOM BIAKHOCTH TOPIOYHX MAaTE€pPHaloB U OCO-
OEHHOCTEH CYTOYHBIX METCOPOIIOTHIECKHUX TaHHBIX [6]. JlaHHBIN moKa3aTensb
paccunThIBaeTCs MO hopMmyIie:

KI1O= }}|t(t — r)|
7€ N — KOJIMYECTBO JHEH MOCIe TOKAS;

I — TOYKa POCHI ISl 3TOM TeMIlepaTyphl BO3/lyXa, TPaaychl;

t — TemMneparypa Bo3ayxa Ha 13 4.

Merteoposnoruueckue JaHHbIe OBIITH B3ATHI C caifTa rpS.ru. AHaIM3HpOBa-
JIUCh [TOKA3aTeNIM CPEIHEN THEBHOM M MaKCUMaJIbHON CYTOYHOU TeMIieparyp,
BIIXKHOCTB BO3/{yXa M KOJIMYECTBO OCA/IKOB KAK B JIeHb BOSHUKHOBEHHS U IIPO-
TPECCUPOBAHUS TIOXKAPa, TaK U 32 BECh BECEHHE-OCEHHUN Mepuo.

Pe3ysbTarsl Hcc/ie10BaHUS M UX 00CY:KIeHHe

OmnpeneneHne JUIMTETLHOCTH M0)KapOOIACHOTO CE30Ha MMPOBOJMIIN C yUe-
TOM OCBOGHHOCTH TeppHuTOpuil. TeppuTopusi YCHHCKOTO JIECHUYECTBA JJOCTa-
TOYHO HIMPOKO OCBOCHA YEJIOBEKOM B XO3SHCTBEHHBIX IEINIAX M BKJIIOYACT B
ce0st OpexOBO-IIPOMBICIIOBBIE 30HbBI, YIACTKH JIECOB, HIMEIOIINE HAYYHOE, HCTO-
pHUUecKoe, KyJIbTYPHOE M PEIUTHO3HOE 3HaueHHe. Tak Kak dKCIUTyaTalMoOHHbIe
Jieca 3aHUMAroT Bcero 26%, TO MPOJOIKUTENLHOCTD TI0KapOONacHOTO CE30HA
CUUTAJIM TI0 JIaTaM yCTAHOBIICHHS — CXOJIa CHEXKHOTO ITOKPOBA.

Ha ocHOBaHMM OCBOCHHOCTH JIECOB M HAXOK/ICHHS HA TEPPUTOPHH OOIINp-
HBIX TEPPUTOPHUI PEKPEALIMOHHOTO 3HAYEHHS MOKHO C/IeJIaTh BBIBOJ, UTO B JIEC-
HBIX MacCHBAX, IIMPOKO OCBOCHHBIX YEJIOBEKOM, JIOMHHUPYIOT aHTPOIIOT€HHBIE
(baxTOpBI BOSHUKHOBEHUS TI0’KapoB. B MajiooCcTymHbBIX paifloHax — MPUPOIHbIC
HCTOYHHUKH, TAKHE KaK «CyXHe TPO3bD», KOTOPbIE PACIPOCTPAHEHBI B HIOHE.
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Ha tepputopun YCHHCKOTO aBHAIIMOHHOTO OT/EJICHUS 10 JaHHBIM JIECO-
XO3STMCTBEHHOTO periiaMeHTa [2] ITUTEeNbHOCTh MOKapOOTIaCHOTO Ce30Ha CO-
crapisier 175 nHeil. B nenom no aBMaliMOHHOMY OTZEIEHHMIO CPEIHUN Kiacc
MO’KapHOM OMAcCHOCTH 3a MOCeNHUE TpH roaa paseH 3,1 [7]. DTo cBuaeTeNb-
CTBYET O BO3MOXHOCTH BO3HUKHOBEHHS KaK HU30BBIX, TAK U BEPXOBBIX MOXKa-
POB B ITO’KapOOITacHBIC TIEPHOHI (BECEHHE-JIETHHE 1 JIETHE-0CEHHHUE MTOKAPHEIC
MakcuMyMmbl). Cieayer oTMeTuTb, uto 3a 2018 roj HM OTHOTO BEPXOBOTO I10-
JKapa Ha TEPPUTOPUN YCHHCKOTO JIECHHUYECTBA HE Mpou3onuio. Jlaroi Hauana
moxkapooniacHoro ce3ona B 2018 romy ciemyet cantars 20 ampers.

ABHAaIMOHHOE NaTpPYyJIMPOBAHUE TEPPUTOPUHU COIIacHO oTueram B 2018
roJly Ha4yajoch ¢ 16 ampesns 1 NpeKpaTuiioch B CBSI3U C OTCYTCTBHEM HEOOXO-
nqumoctr 23.09.2018. TToMumMo aBHAITMOHHOTO OCMOTPa COTPYTHUKAMH JIECHHU-
YeCcTBa IMPOBOIMIIOCH HA3eMHOE IaTPyTHPOBaHIE Ha aBTOTpaHcropTe. Havano
Ha3eMHOro narpyauposanus — 08 anperns, 3aBepuienue ocMorpoB — 19.10.2018.

ITarpynupoBanue TeppuTOpUN, OXpaHsIeMO YCHHCKUM aBUAIIMOHHBIM OT-
JIeNeHIeM, KaK aBHAIIMOHHOE, TaK U HA3€MHOE TIPOBOIMIIOCH COINIACHO perya-
MEHTY, B 3aBUCUMOCTH OT KJlacca Mo)KapHoi onacHocTH [8].

‘ )
o ﬁ pi i paic
| 7o ]
é
; : Yeuuckoe ﬁ fﬁﬁ

Puc. 1. Kapra noxapHoii o6ctaHoBK# ¢ anpess 1o ceHTsiops 2018 roxa
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Ha Teppuropun YcuHCKOTro aBHallMOHHOTO OTAEJIEHUS B M10KAPOONACHBIN
CE30H PENIaMEHT PaOOTHI JIECOTIOKAPHBIX CITYKO MpeycMaTpHUBaeT ONpeeie-
HHE CyTOYHOTO YHCJIA TIO’KapOB U OIIPE/ICIICHNE KIIACCOB ITOXKAPHON OTTACHOCTH.
CoracHO cTaTHCTHYECKUM JAaHHBIM 3a 2018 rog Ha TeppUTOpUN YCHHCKOTO
aBUAIIMOHHOTO oTAeiacHus 3a 209 nHEil B mepuoj ¢ MapTa Mo CEHTIOpPh BO3-
HUKJIO 25 JECHBIX TOKapoOB, M3 KOTOPBIX CEMHAANATh OBLIO 3a(HKCHPOBAHO
aBuaneld. Hanbosee 4acTo BO3HUKAIHN TOXKaphl B JIECHBIX MAaCCHBaX, OTHOCS-
mmecst k 111 u k 1l xnaccy noxxapHoit onacuoctu. [lo Tumy npeobnananu mo-
Kapbl HU30BbIE, OceTible. M3 HUX /10711 HU30BBIX CJIA0BIX MOKapOB COCTABMIIA
60% oT o0IIero 4ucia, HU30BBIX CpeaHUX — 32%, HA30BBIX CHIIBHBEIX — 8%.
OTO MOXET OBITH CBSI3aHO C NEPHOTUUECKIMHU 0CaKaMH, BIa)KHOCTBIO BBIIIE
CpPEeIHUX 3HAYEHUH U HE IPEBBILIAIOIIECH TMKOBBIC 3HAYEHUs TEMIIEPATyphl B
ntone. Heo0xoauMo BbIAEINTS BOBPEMSI IPOBEICHHBIE TPOTHBOIIOKAPHBIE Me-
PONPUSATHS, TAKUE KaK CO3/JaHUEe MUHEPATM30BaHHBIX IOJIOC, YOOPKa MOJIO/IHSI-
Ka BJIOJIb OIYIIEK C JIECOM, BBIPYOKa CyXOCTOMHBIX 1€PEBBEB.

OCOOEeHHOCTBIO TIOTOTHBIX YCIOBHI MmokapoormacHoro ce3oHa 2018 roma
MOKHO OTMETUTH PAHHHUH CXOJI CHE)KHOTO TIOKPOBA BECHOM 1 E(DUIIUT 0CAIKOB
B anpeJie, 0co00 apKuil Mail ¥ MIOHB C CyXHMH Tpo3aMu. B utone npeobnanana
JOXKIJTBAs TI0T0/1a, B aBI'YCTE U CEHTAOpE ObUIN OOMIIBHBIE OCAIKH 0 CAMOTO
OKOHYaHHS ce30Ha. Bce 3T0 0Tpasmitoch Ha MOXKapoonacHON 00CTaHOBKE: paH-
HHUE BECEHHHUE MOXKaphl U TPO30BBIC MTOXKAPHI B Havaje jeta [9].

O}IHaKO IIOMUMO 6J'IaF01'IpI/I$[THBIX METCOPOJIOTHYCCKUX yCJ'IOBI/Iﬁ n HaJIu-
YHs TOPIOYEro Marepuana, A7l Hadajaa pPa3BUTHS ToKapa HEOOXOAUM HCTOY-
HUK 3axuranus. [1o mureparypHbIM TaHHBIM TOJNBKO 3—5% JIECHBIX IOXKapoB
HPOUCXOJAT U3-3a PACIoIaraloluX IPUPOAHBIX (HAKTOPOB, TAKMX KakK Ae(u-
LUT aTMOC(EPHON M MOYBEHHOH BIard, OCTajIbHAsl YacTh JECHBIX M0XKApPOB
TIPUXOANTCS Ha BUHY YeJoBeKa. B Teuenne nHs HanbOosee OMacHbIM SIBISETCS
nepuof 13+18 uac, HaumeHee onacHbIM — 23+8 4acoB, KOrja BOSHUKIIO COOT-
BeTCTBEHHO 59% 1 2% Bcex MokapoB. AHAIN3 TIO THSM HEIENH MOKa3bIBACT,
YTO HAaHOOJBIIIee KOITMIECTBO MOKAPOB BO3HUKACT B CYOOOTY M BOCKpECEHbBE.
Yarie Bcero BOZHMKHOBEHHUE JICCHBIX MOKapPOB CBSI3BIBAIOT C MAaCCOBBIMHU He-
KOHTPOJIUPYEMBIMHU U HC CAHKIIMOHUPOBAHHBIMHU BECCHHHUMU IMMaJlaMU CyXOﬁ
TpaBbI Ha IOTPAHUYHBIX TEPPUTOPHAX ¥ HEOCTOPOKHBIM OOPAIICHUEM C OTHEM.
Ha naHHBII MOMEHT CyIIECTBYET ClIeyrolias MpoodiemMa: MHOTHE CeJIbCKOXO-
3STCTBEHHBIEC 36MJIM HE MCTIOJIB3YIOTCSI IO Ha3HAYCHUIO, BBIXOJST M3 000pOTa,
BCJIEICTBHE UETO 3apacTaroT TpaBoil. [3-3a nomnagaHus B Takue MecTa UCTOU-
HUKA 3KUTaHUsI IPOMCXOAAT OOJIBIIINE BEITOPaHNUs TPaBbl. B pe3ynbrare orons
pacIpocTpaHsieTcss OrPOMHOM TOJIOCOH Ha HECKOJIBKO JIECSTKOB KHJIOMETPOB
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10 HEJICCHOMY (DPOHTY, a 3aTeM MOXKET M3MCHUTh HANPABJICHUE M3-3a BETpa U
PacpOCTPAHUTHCS B JIeCHBIE MaccHBHI [10].

=—Kacc noxapHoii
omacHoctH |

- Knacc noxxapHoii
onacHocty 11

W A U N

—~#—Kunacc noxxapHoii
omacHoctH 111

=&Kiacc noxapHoii
omacHoctH [V

S = N

=#=Kacc noxapHoit
omacHoctH V

Puc. 2. /lunamMuka oOHapyKEHHBIX JIECHBIX IOKapOB aBUAIHECH

Bcero 3a no:xapoonacHblii ¢€30H Ha TEPPUTOPUH, OXPAHAEMON YCHUHCKUM
ABHAIIMOHHBIM OTIEICHIEM, BOSHHUKIIO 25 JIECHBIX TTOapoB. M3 Hux: 13 moxxapoB
B aBHAIIMOHHOH 30HE, (B T.4. 3-B 30HE KOHTpPOJISL), ¥ 12 B Ha3eMHOH 30He. ABHa-
1reit o0HapysxeHo 17 JIeCHBIX OKapOB, YTO COCTABIISAET, 68 % OT odmIero urcna
noxapoB. Hanbosee 3HaunTENbHBIE TIOBPEXKICHHUS JIECHOTO MACCHBA BBISBIICHBI
Ha TUIOMIA/IU 5 TeKTap, PH HU30BOM OETVIOM MoXKape, IPOU30IIE/IIEM B Mae.

J171s1 TOTO 4TOOBI OLIEHUTD KOPPEIISIINIO MEXKTy IT0KapOOIaCHBIM COCTOSTHH-
€M JIECOB U €KEMECCAYHBIMU U3MEHCHUAMU METPOJIOTHICCKUX yCJ'IOBI/Iﬁ aHaJIu-
3MPOBAJIICH ITOKA3aTEIH 110 KOJIMYECTBY TTOKapOB M IIOIMIAAN JIECHBIX 3€METb,
TIPOMICHHBIX MTOKapamMu. Tak, OOJIBIINI MOIYIb KOPPEISIIMOHHOTO 3HAYCHHS
(0,95) orMeueH B arperie U Mae, B aBI'yCTE U CEHTSIOpE ero BeJIMYrMHa COCTaBIIa
0,84, 9T0 TaK ke yKa3bIBaeT Ha IBHYIO B3aUMOCBSI3b MEK/TY METPOJIOTHYESCKIMU
YCIIOBUSIMH M KOJIMYECTBOM MOXKAPOB.

[TonmyueHHble pe3yabTaThl CBUAECTENLCTBYIOT O HAJIMYNH 3aBUCIMOCTH MEXK-
JIy CTEIICHBIO OPaYKECHNS JIECHBIX TI0KapPOB M TIOTOTHBIMH ycioBusaMu. B 2018
rofly OTMEYEH aHOMAJIbHO JKapKUil Mail ¢ KpallHE BBICOKOM CYTOYHOM TeMIle-
parypoii, BIaKHOCTBIO Bo3ayXa HbKe 50%, HU3KMM KOJMYECTBOM OCAJIKOB JI0
UIOJISl MECSIIIA, YTO CITOCOOCTBOBAJIO PA3BUTHIO M IIPOTPECCHPOBAHMUIO JIECHBIX
moxxapoB. B Tex mecsrax (aBrycT u CeHTSIOPB ), KOT/Ia KOJMIECTBO OCAIKOB TIpe-
BBIIIAJIO CPETHIE 00BEMBI, T0XKAPHI B JICCHBIX MACCHBAX MMEJH 3HAYUTEIEHO
MEHBUIYIO IUIOIIA/b TOPAKEHUS U OBICTPO JIMKBUANpPOBaHCH [11].
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B Ty1ieHun BCcex moapoB y4acTBOBaIU PAOOTHHUKH YCHHCKOTO aBHAIIMOH-
HOTO OT/JEJICHHSI U COTPYAHUKH JIECCHUYECTBA. ABUAIIMOHHASI TEXHUKA [TPOH3-
BOJIMJIA MOHUTOPHHT TTOYKAPHOIT 00CTAHOBKH C BO3/lyXa, U B ClTyyae (pUKCAIUN
[TOMOTaJIa MPUTYIIUTH OCHOBHOE ITaMsl. J[J1sl TIOJTHOM JIMKBUIAIIUH JICCHBIX 10-
JKapOB CIIacaTelin U JICCHUKH HAIIPABJISIMCh HA3EMHBIM TPAHCIIOPTOM. B 1iesiom
MOKHO OTMETHUTb, YTO JIMYHBIA COCTAB aBHAI[MOHHOTO OTIEJICHUS B TEUCHHE
BCETO IOXKapOOITACHOTO CE30Ha PaboTal CIaKCHHO M OIEPATUBHO, MPOICHT
aKkTUBHOH 00prOBI — 100% [12].

BriBoaBI

JlaHHBIC TPOBEICHHOTO UCCIICAOBAHMS MTOKA3BIBAIOT HATMYHE KOPPEIISIIIUU
MEKIAY METCOPOJIOTUYECCKUMU ITOKA3aTCIIAMU U XapaKTepI/ICTI/IKOﬁ IMOXXapoB Ha
TEPPUTOPUH YCHHCKOTO aBHALIMOHHOTO OTAeNeH . [Ipy mpoBeneHnn u paspa-
0OTKE MPOTHBONIOKAPHBIX MEP HEOOXOIUMO YICTUTh BHUMAHUC CYTOUHON TEM-
neparype ¥ KOJIMUECTBY OCAIKOB, TAK KaK KpalHKe 3HAUCHHS STHX MOKa3aTesen
CO3IAr0T ONIATONIPHUATHBIE YCIOBHUS T BOSHUKHOBEHHUS JICCHBIX MOXKapOB. Tak-
JKEe HEOOXOIUMO OTMETHUTh MEPOIPUATHS IO MPOTHBONOKAPHOH MporaraHie
BCEX CJIOCB HACEJICHHS. DTO MO3BOJIUT CBECTH K MUHUMYMY yIIIEPO, HAHO CHMBIiA
JIECHBIMH TToxkapami [13, 14].

CorracHO TTPOM3BEAEHHOMY aHAIIN3Y W MTOKa3aTelel 3a MPOIUIBIE TOMHI,
MOYKHO CJICJIaTh BBIBOJI, YTO B OJTMKAMIIIIE TOMTBI OXKUIACT POCT KOTUYCCTBA JIeC-
HBIX TIOKAPOB. YK€ ceifuac MoI0KEeHUE C JICCHBIMHU ITOYKapaMH B PsiIe PETHOHOB
Poccunm ctano xatacTpopugeckuM. ITO 03HAYALT, YTO OXPAHHBIC MEPOTIPHSTHS
IO 3allIMTe JICCOB JIOJDKHBI OBITh HANPaBIICHBI KaK Ha OOPBOY C MokapaMu, B
TOM YHCJI€ C MX paHHUM OOHapyKeHHEM, TaK M Ha COKpAI[eHNE IJIaBHOU TIep-
BOTIPUYMHBI JIECHBIX TTOJKapPOB — YEJIOBEUECKOTro (paKkTopa.

Aemop svipadicaem omoenvryto onazodaprocmo A1 Akynogy iemuuxy-na-
omodamenio Ycuncrozo asuayuonnoeo omoenenuss PI'Y «Asuanecooxpanay.
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BJIUSIHUE KOMILJIEKCHBIX
0O310POBUTEJIbHBIX ®PUZNYECKUX HATPY30K
HA ®YHKIIMOHAJIBHOE COCTOSIHUE
BEI'ETATUBHOM U HEHTPAJIbBHOW HEPBHOM
CHUCTEMBI TPENNOJABATEJIENA BBICIIET'O
YUYEBHOTI'O 3ABEJIEHUSI

Ilonoeéa M.A., Yucmosa B.B., Il]epoakosa A.3.

B cmamve npuseden ananuz OUHAMUKU HEKOMOPBIX NAPAMEMPOE PyHKYU-
OHALHO20 COCMOSIHUA YeHmpanvbHou Hepenot cucmemvl (L{HC) u 6ecemamus-
Hotl nepsHot cucmemsl (BHC) u npenodasameneti gvicuieco yuebrozo 3aeede-
Hus dicerckoeo nona (n=10), cucmemamuuecku 3aHUMAOWUXC RO MEMOOUKe
KOMNJLEKCHOU 0300POSUMENbHOU (PU3UUECKOU MPEHUPOSKU HENOCPeOCmMEeHHO
Ha pabodem mecme nocie GblNOIHEHUsl Neda202amu mpyoosslx 00s13aHHOCHEL.
Oyenenvt  mexywee Qyrkyuonanvroe cocmosnue (TOC) u adanmayuonmvie
pezepgvl (AP) opeanusma. Cmamucmudeckull anaius npoedeH ¢ UCNONb306d-
HUEeM Henapamempu4eckux Kpumepues Buikoxcona st Konuuecmeenuvlx Oan-
Holx, Maxnemapa xu-keadpam OJis KAUeCMEEeHHbIX NOKA3amenel npu nomMowu
naxema npoepamm «Statistica 13.0».

Kniouesvie cnosa: npenooasamenu-siceHujunbl; KOMNIEKCHbIE 0300POGU-
menvhble Qusueckue Haspy3Ku,; QYHKYUOHAIbHOE COCMOosHUe, A0anmayu-
OHHbIe pe3epsbl; 6e2eMamuHasl HeP8HAs CUCeEMA, YeHMPATbHAs HePEHAs
cucmema; Kapouopummozpapusi;, akmusHdas, OpmoCcmamudeckas npooa.

INFLUENCE OF INTEGRATED HEALTH
AND PHYSICAL LOADS ON THE FUNCTIONAL
STATE OF THE AUTOMATIVE AND CENTRAL
NERVO SYSTEM OF TEACHERS OF THE HIGHER
EDUCATIONAL INSTITUTION

Popova M.A., Chistova V.V., Sherbakova A.E.

The article presents an analysis of the dynamics of some parameters of the
functional state of the central nervous system (CNS) and the autonomic nervous
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system (ANS) and female higher education institution teachers (n = 10), who
are systematically involved in the method of comprehensive health-improving
physical training directly at the workplace after teachers job duties. Estimated
current functional status (TFS) and adaptation

Keywords: female teachers, comprehensive health-improving exercise;
functional state, adaptive reserves, autonomic nervous system, central nervous
system, cardiac rhythmography; active orthostatic test.

Hebmaronpustabie (hakTopsl MpodecCHOHATHHOMN e TeNEHOCTH TIEIar0roB
TIPUBOIMT K OTIPE/IeTICHHBIM (PyHKIIMOHATEHBIM H3MEHEHHSIM, KOTOPBIE CO BpEMe-
HEM Ha4YMHAIOT MPOSIBIISITHECS M HA OpraHMYecKoM ypoBHe. B niporiecce yueOHOTO
T071a MHOTHUE ITPENOAABATENH HYKJAIOTCSI B MEPOIPHUATHSIX 110 NPy IPERK ICHHIO
Pa3BUTHS TEPEY TOMIICHHS! MIJTN TIEPEHAITPSHKEHNS], CBI3aHHOTO C ITPO(ECCHOHAITb-
HOMH JIeITeIbHOCTBIO. Y Mpeno/aBareseil HeloCTaToOK IBUTaTelIbHON aKTHBHOCTH
HPOBOLMPYET HAPYIIEHNUS (PyHKIIMOHUPOBAHHS OTTIOPHO-/[BUI'ATEILHOTO arnapa-
Ta, CEPAECYHO-COCYAUCTON, SJHIAOKPUHHON, UILEBAPUTEIBHON U JABIXaTEIbHON
CHCTEM, a TaKKe MMOSBICHUE N30BITOYHOI Macchl Tela, AeNpecCHii, HepBHO-TICH-
XUueckux paccrpoicts [1, c. 104; 2, ¢. 167; 3, c. 13].

HccnenoBanve Gu3NUeCKO aKTHBHOCTH YKEHIIUH-TIPETIOaBaTEe e BbIs-
BIJIO THITOAMHAMUYECKUI XapakTep MpoQecCHOHATbHON AeSTeNTbHOCTH, MIPH
KOTOPOM OOJIBIIMHCTBO JKEHIIMH JIBUTAIOTCSl MEHEEe OJJHOTO Yaca B JEHb, JI0-
OuparoTCs 10 pabOThI MPEUMYIIIECTBCHHO HA TPAHCIIOPTE, HE 3aHUMAKOTCS (PH-
3WYECKUMH YIPKHCHUSAMH U BBITIOJHSIOT B CpeJHEM 4,2 ThIC. JOKOMOIHI B
CYTKH, YTO MEHbILIE HOPMHI [5, c. 278].

IIpuunHbl KEHIUHBI-IPENOJABATENIN YKA3bIBAIOT CAMbIC pa3Hble: OT He-
XBaTKM BPEMEHH W HEBO3MOXHOCTH 3aCTaBUTh ceOs, JO MaTepUalbHBIX
OTPaHMYCHUH M HECOOTBETCTBHS HArpy30K B KIyOax CBOMM (M3MUYECKUM U
BO3PacTHBIM BO3MOKHOCTSIM. 113 BCEro 3Toro MOokHO C/1€/1aTh 3aKII0YEHHE, 4TO
npu OOJIBIINX HUHTCJUICKTYAJIbHBIX U IICUXUYCCKUX HArpy3kax XCHIIUHBI-TIPE-
T10/1aBaTEIN NCIBITHIBAIOT HEJOCTATOK JIBUTATENIbHOM aKTUBHOCTH, BCIIEACTBHE
Yero MOCTENEHHO YXY/IAETCs UX 3/10pOBbe, (PU3NUECKOE pa3BUTHE U CHIKA-
eTcsl (pyHKIMOHAILHOE COCTOSIHUE OpraHu3ma B 1esoM. OCOOCHHO YeTKO OT-
pHUmaTeNbHbIe TIOKa3aTeI N MPOSBIIIOTCS ¢ BO3pacToM [6, c. 21].

B cBsi3u ¢ 5TMM Hamu pa3paboTaHa KOMIUICKCHAS! 03/I0POBUTENbHAS TIPO-
rpamMma Jyisl XKeHIIMH-TIPero/iaBaTesiell melarornieckoro BEICHIEro y4eOHoro
3aBEJICHUs, MPEAYCMATPUBAIOIIAsl CUCTEMAaTUUECKUE O3/I0POBUTEIILHBIE 3a-
HATHS HETIOCPEACTBEHHO HAa pabodeM MEeCTe IOCIE BBITOIHEHHUS! TPYIOBBIX
00s13aHHOCTEW. 3aHATHS TPOBOJMIIN IO MY3bIKaJIbHOE CONPOBOX/ICHHUE, UYTO
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IIOBBIIIAJIO 3MOHI/IOH8JI])H])II>1 HaCTpOﬁ U CHUMAJIO IICUXHUYECKOC U (1)I/I3I/l‘ieCKoe
HanpsbkeHue nocie padodero aus [1, c. 108].

Leans padoTHI: ONIPEICTUTH BIUSHAEC CHCTEMATHICCKUX KOMITICKCHBIX 03-
JIOPOBHUTEJILHBIX (PU3MUECKUX HArpy3ok Ha GyHKIroHaabHoe coctosiHue (PC)
neHTpanbHoi HepBHOH cuctemsl (IIHC) n BeretaTuBHOI HEPBHOH CHCTEMBI
(BHC) mpemiogaBarerneii BRICIIEro YIeOHOTO 3aBEICHNUS KEHCKOTO TIoJIa.

Matepuajbl 4 MeTOAbI

HccnenoBanne BBITIOIIHEHO Ha 0a3e Hay4YHO-MCCIIEIOBATENbCKOM Jabopa-
TOpHHU «3I0pPOBBII 00pa3 XHU3HU U OXpaHa 370poBbs» CypryTCKOro rocyaap-
CTBEHHOTO TEJarornyeckoro YHHBEPCUTETa. B MpOoCHEeKTUBHOE KOTOPTHOE
HCclieoBaHue ObUIO BKIFOYEHO 26 I1€1aroroB->KeHIINH, U3 HUX JUb 10 BBI-
TIOJTHWJIM yCIIOBHE CHCTEMATHYECKOrO MOCEIIECHHUsT TPEHUPOBOK (HE MeHee
80%). Bospact o0cnenoBanHbIX 0T 33 10 65 s1et. O310pOBUTENBHBIC HATPY3KH
MPOBOAMIMCH ITOCIIE yUeOHBIX 3aHATUH B THMHACTHUECKOM 3aJIe YHUBEpPCUTETa
mo 60 MUHYT TpH pa3a B HEJEIIO B TEUCHHE 3-X MECSIIEB B IEPHO]T C THBAPS IO
MapT 2020 rozma u BKIIIOYAJH B ceOsl: JIIXaTEIbHYI0 TUMHACTUKY, CTPETYHHI,
KapJuo M CHWIOBYIO TpeHUPOBKy. DyHKImoHansHoe coctosHue (PC) Berera-
TUBHOH HepBHOU cucteMbl (BHC) onpenensiin nepen HadaioM TPEHUPOBOK U
yepe3 3 MecsIa Mocye TPEHUPOBOK.

®C JHC onennBanu no npocToil 3purensHo-MoTopHOM peakuuu (II3MP)
¢ nomouipto nporpammsl «IlcuxoTect» («Heitpocodt», Poccust) ¢ komrbio-
TEepPHBIM aHAJIN30M JIAHHBIX CKOPOCTH IICHXOMOTOPHON pEakIuH, (QyHKIH-
oHainpHOTO YpoBHS cucteMsl (PYC), ycroitunBoctn peaknuu (YP), ypoBus
(yHKIMOHATIBHBIX Bo3MokHOCTeH (YDB), oeHnBanu rpajainm nokasaresien —
BBICOKHH, CpETHUM, HU3KUH, TAaTOJIOTUYECKUH.

®C BHC onpeaensinu Ha quarnoctuueckom komiiekce «[lomnCrnexkrp—8»
(«Heiipocod», Poccust) meronom kapauoputmorpaduu (KPI') ¢ ucnomns3o-
BaHMEM aKTHUBHOH opToctarmueckor mpoObl (AOII). OnenuBanu Tekyiiee
¢yuakunonagpHOe coctostae (TDC) — XOpotiee, yIOBIETBOPUTEIHHOE, CHH-
JKEHHOE, 3HAYUTEIbHO CHIDKEHHOE U PE3KO CHIDKEHHOE; aJalTallllOHHbIE pe-
3epBbl (AP) — BeICOKHE, Y/IOBIETBOPUTEIBHBIC, CHU)KEHHBIC, PE3KO CHU)KEHHBIE;
YpOBeHb (YHKIMOHHUPOBaHUA (u3nonormdeckoit cuctemMsl (YODC) — BrIco-
KW, HOpMaJIbHBIH, OJIM30K K HOPME, YMEPEHHO CHI)KEH, 3HAUMTEIIHO CHI)KEH.

[IpoTokon uccneoBaHus: 10 Hadaaa TPEHUPOBOK U uepe3 3 Mecsa nocie
TPEHHPOBOK MOCIE0BATENIHLHO poBoaAnHn (poHoByto KPI™ (B cocTostHUM 1TOKOST
B ropu3oHTaIbHOM nonokernn) u AOIT (B MOMEHT 1 TocTie mepexoza muccie-
JIyeMOT0 B MOJIOKEHUE CTOs), 3aTeM TecTupoBanu [I13MP.
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CTaTUCTHYECKUN aHAIM3 MPOBEICH C IMOMOIIBI0 MPOrpaMMbl «Statistica
13.0». IIpu aHamI3€e NCTIOMB30BAIN HEMAPAMETPHUYECKYIO CTATUCTHKY: KPUTEPHIA
BrikokcoHa 11 KOJMYIeCTBEHHBIX TaHHBIX, KpUTeprit MakHeMapa Xu-KBaIpar —
JUTS KaUECTBEHHBIX TMOKazaTenei. Paznuuust cuntanu 3HauuMbIMU 1ipu p<0,05.

Ha BxjIrOYCHME B HCCIICIOBAHUE BO BCEX CIIydasiX ObUIO MOJYyYCHO HH(OP-
MHPOBaHHOE COTIIACHE.

Pe3yabraTbl Hecae10BaHUs

Pesynwrate! uccnenoBanus nokasanu 3HaunMoe yrmydmenne ©C ITHC y
TIpernoaaBareIei-KeHIINH yepe3 3 Mecsa CHCTEMAaTHIeCKUX KOMIUIEKCHBIX
¢usnuecKux Harpy3ok (tadimna 1).

OTMEYEHO CYIIECTBEHHOE YBEJINYCHHE CKOPOCTH CEHCOMOTOPHO pe-
akuu (p=0,001) 3a cyeT 3HAYUMOTO CHIKEHUS OOCIIEAYEMBIX ¢ WHEPTHBIM
turoM peakuuu (p=0 ,0159), ynyumenne ®YC (p=0,000) 3a cueT cHMKEHHS
npenozasateneil ¢ Hu3kuM yposHeM (p=0,0159), ynyumenune nokaszarens YP
(p=0,002) ¢ ymenbIeHrEM 10U TIenaroros ¢ Hu3koi YP (p=0,0433), yBenmue-
Hust YOB (p=0,002) 3a cuer nonw nuir ¢ Hu3kuM (p=0,0159) u maronorndeckum
(p=0,0044) ypoBHEM (DYHKIIMOHATIBHBIX BO3MOXXHOCTEH.

Tabnuya 1.
JluHamuka nokasareseil pyHKIHOHAJILHOIO COCTOSIHMSA LEHTPAIbHOM
HEPBHOI1 CHCTeMBI ITEIaroroB BBICIIET0 YYeGHOTO 3aBeeHHsl Yepe3 3 Mecsna
nocjie KOMIJIEKCHBIX 0310POBHTEIbHBIX (PU3HYECKHX HATPY30K

Hearoru-)KeHIINHBI
Hoxa3areaun [I3MP (n=10) p
HCXOJIHBIC yepe3 3 Mec Moclie TPEHHPOBOK

CkopocTth

CEHCOMOTOPHOI 215,70+4,8 197,61+4,84 0,001
peaxkuuu, vc

TOABVIKHBII 1 3 0,0961
IIPOMEXKYTOUHBII 4 7 0,6276
WHEPTHBIN 5 1 0,0159
DYyHKUHOHATbHbII

YPOBEHb 3,98 £0,12 4,42+0,10 0,000
cucrembl, 1/¢?

BBICOKHIA 2 4 0,1815
CpeTHUI 0 5 0,3017
HU3KHAN 8 1 0,0159
ITaTOJIOTUYE CKHI 0 0 -
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Oxkonuanue mabn. 1.

Yeroitansoctr, 1,38+0,04 2,02+0,13 0,002
peaxkuuu, 1/¢

BBICOKAs 1 5 0,3017
cpeaHss 1 3 0,0961
HU3Kas 8 2 0,0433
TaTOJIOTUYECKAst 0 0 —
YpoBeHb

(GYyHKIHOHAIbHBIX 2,65+0,28 3,52+0,13 0,002
BO3MOKHOCTEI, 1/¢?

BBICOKHIA 2 4 0,1815
cpeaHuit 4 5 0,3017
HU3KHAN 2 1 0,0159
[IaTOJIOTUYC CKHIT 2 0 0,0044

Ilpumeuanue: II3MP — npocras 3puTeIbHO-MOTOpPHAs PEAKLUS; p — 3HAUUMOCTh
MEXXTPYNIOBBIX PA3INUMil 10 KpUTepHio Brikokcona W /i1st KOJMYECTBEHHBIX MTOKa3a-
TeleH, Mo KpuTepuro MakHeMapa XH-KBaapaT ISl KadeCTBEHHBIX MTOKa3aTeleH.

Pesynsrate! uccnenoBanus TOC, AP u YODC no pesyasrataM OIEHKH
¢ysxmmronansHoTo coctosHust BHC metonmom kapanoputmorpaduu ¢ AOIT
TIPE/ICTaBIICHBI B TAOIHIIE 2.

Ucxonunie nokaszarenu TOC, AP u YODC Obliad CHHKEHEBI M 3HAYUTETLHO
CHIDKEHBI Y O0BITMHCTBA ITpenogasareneii, ¢ xopormm TOC u Beicokumu AP He
ObLIO HU OTHOTO Tperno/aBaresst. Yepes 3 Mecsiiia CHCTEMaTHYECKUX KOMITIEKC-
HBIX (PM3MYECKUX HArpy30K YHCIIO MpErojaBaresieil Co CHIKEHHBIM M 3HAYH-
TenbHO cHIDKEHHBIM TOC ymenpimmnock (p=0,0159 u p=0,044 cooTBETCTBEHHO),
xopoiee TOC perucrpupoBanock y 50% 00cIen0BaHHBIX JINIT; 3HAYUTEIHEHO
camkeHHble AP n YODC He Obun 3aperucTpupoBaHbl HA B OJJHOM Cilydae, B
TO BpeMsI KaK 10 TPEHUPOBOK ObUTH BhIssBICHBI B 3 3 10 ciydaes (p=0,0044).

Tabnuya 2.
JluHamMuka nokasareJieil TeKymero (PyHKIHOHAJIbHOIO COCTOSHUS,
aJanTAUOHHBIX pe3epPBOB M YPOBHA GYyHKUHOHMPOBAHUS (PU3UOIOTHIECKOI
CHCTeMbl y NeJaroroB BbICIIEro y4eOHOro 3aBe/ieHus Yyepe3 3 Mecsina
nocJie KOMILIEKCHBIX 030POBHTE/IbHBIX (PU3HYECKNX HATPY30K™

Ioxka3arenan Tniejaroru-keHmuHs! (n=10) D
AOII HCXOJHBIE | 4Yepe3 3 MeC IOCiIe TPEHUPOBOK
Texyiee
(pyHKIHOHAIBHOE
cocTostHue, 1/c?
xXopouree 0 5 0,3017
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Oxkonuanue mabn. 2.

YZIOBJICTBOPUTEIBHOC 4 3 0,0961
CHIKEHHOE 3 1 0,0159
3HAYHUTEITBHO 3 0 0,0044
CHIDKCHHOC

PE3KO CHMKEHHOE 0 0 —
AnanTanuoHHbIe

pe3epBbl, 1/¢’

BBICOKHE 0 0 —
YAOBIICTBOPUTEIIbHbIC 4 7 0,6276
CHI)KCHHEIC 3 3 0,0961
PE3KO CHUYKECHHBIE 3 0 0,0044
YpoBennb

(pyHKUIHOHUPOBAHMS

¢usnosoruyeckoi

cucremsl , 1/¢°

BBICOKUI 0 0 —
HOpMaJIbHBbIH 0 3 0,0961
ONM30K K HOpME 4 4 0,1815
YMEPEHHO CHUKEH 3 3 0,0961
3HAYUTEIHHO CHIDKCH 3 0 0,0044

Ipumeuanue: AOII — akTuBHASA OPTOCTATUYECKAS IPOOA; p — 3HAUMMOCTb MEKIPYII-
MOBBIX PA3JINYMii IO KPUTEPHIO MakHeMapa XU-KBaipar.

Haru pe3ynbrarhl MOATBEPIKAAIOT HOIOKUTEILHOE BIMSIHUE Pa3HOHAIIPAB-
JICHHBIX 3aHATHH Ha YITy4IlieHHEe (PYHKIIHOHATBHOTO U SMOIIMOHAIBHOTO COCTOSI-
HUSI )KCHIIIUH, [TOBBIIICHNE PA00TOCIIOCOOHOCTH, CHATHS HaNpsbKeHus [7, ¢. 45].

3akia0ueHue

[oxkazaremn ®C LHTHC u BHC nieqaroroB->xeHIIH BEICIIIETO YIEOHOTO 3aBe-
JICHUS B CEPeMHE Y4eOHOT0 To/1a 3HAUNTEIBHO CHUKEHBL. J[JIs1 CBOCBpEMEHHOM
KOppeKLu# (pyHKIIMOHAIBHBIX HAPYILICHUH PETYJISITOPHBIX CUCTEM HEOOXOANMO
monutopupoBanre @C HHC u BHC B xoH1e Kax10ro cemecrpa.

Cucrematmueckue (PU3MYCCKUE YIPAKHCHUS HETOCPEACTBEHHO Ha pado-
YeM MECTE IOCJIC BBINOJIHCHHUS MeJaroraMu TPYIOBBIX O0sI3aHHOCTEH CITO-
COOCTBYIOT TOJOXHUTECIBHOMY YIyUIICHUIO (DYHKIIMOHAIBHOTO COCTOSHUS
opraHu3Ma M yBEJIMUYEHHUIO aJalTallMOHHBIX PE3epBOB MpPENoiaBaTeieil Bhic-
1IeT0 Y4eOHOTrO 3aBCICHHSI.

[IpocniekTuBHOE 3-MecsUHOE HAOMIONEHUE AMHAMUKH Tokaszareneit OC
IHC u BHC y negaroroB BeICIIETo Y4eOHOTO 3aBEICHHS MTOKA3alI0 3HAUNMOE
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MOJIOKUTEIBHOE BIMSHIE CHCTEMaTHYECKHX KOMIUIEKCHBIX (pU3MYecKHuX Ha-
IPY30K, BKJIFOUAIOIINX CTPETUHHT, KapIHOTPEHUPOBKH, CHIIOBbIC TPEHUPOBKU
B TeueHne 60 MUHYT 3 pa3a B HEJEII0 B KOHIE pabo4ero JHS Ha CKOPOCTb U
Ka4yecTBO NCUXOMOTOpHBIX peakuuil, TOC, AP u YODC opranuszma.

BbaaronapHocTu. Beipaxato Mpu3HATETLHOCTH KOJUIETaM 32 MOMOIIb 1 TTOA-
JICP’KKY B TIPOBE/ICHUHU MCCIIEIOBAHUI M HAITMCAHUE HAYYHBIX PadoT.
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THE EFFECTS OF DIETS SUPPLEMENTED
WITH SPIRULINA PLATENSIS IN DIFFERENT
QUANTITIES ON PIGMENTATION AND
GROWTH PERFORMANCE OF GOLDFISH
(CARASSIUS AURATUS)

Kargin H., Dikbas M.D.

Spirulina sp., a blue — green algae, is in the form of a spiral ring with
microscopic cells. S. platensis contains 60% vegetable protein, essential vita-
mins and [f-carotene which is an important antioxidant. Spirulina s dark green
colour is due to the pigments of carotenoid (orange), phycocyanin (blue) and
chlorophyll (green). Green chlorophyll is masked by blue phycocyanin, which
is an auxiliary pigment, alloficocyanin and red coloured phycoerythrin. The
only chlorophyllin that Spirulina sp. contain is chlorophyll a and its amount
varies between 0.8-1.5% in dry weight. Xanthophyll content of freeze-dried
Spirulina sp is quite high and it accounts 6.9 g.kg-1. Other major carotenoids
are mycoxanthophyll (37%), p-carotene (28%,) and zeaxanthin (17%). Due to
its pigment composition, Spirulina sp. is utilized for pigmentation of ornamental
fish used as a feed additive particularly in Goldfish.

If the colour formation of Carassius auratus cannot be achieved at the
desired level, it leads to decrease in market demand and value of such a fish
significantly. Even though fish feeds containing carotenoids are available in
the market, these feeds are quite expensive. For this reason, we investigated
the effects of Spirulina platensis on pigmentation and growth of the Goldfish
in the study. In this context, Specific Growth Rate (SGR), the Feed Conversion
Ratio (FCR), Condition Factor (CF) and Survival Rate (SR) were investigated
to evaluate the growth performance of C. auratus species through usage of 3
different feed quantities (25 mg.kg-1 diet, 50 mg.kg-1 diet, 75 mg.kg-1 diet). This
study demonstrated that S. platensis added to fish-feed in various quantities had
no significant effect on the growth of Goldfish however it contributed to skin
pigmentation. The best carotenoid ratio was achieved in the feeding group in
which 75 mg.kg-1 of S. platensis was supplemented to the diet.
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The goal in this study, the effects of the addition of Spirulina sp. as a carot-
enoid source at different levels to the fish- feed on the growth, development and
pigmentation of Goldfish (Carassius auratus) were investigated.

Keywords: Spirulina platensis;, Carassius auratus; feeding, growth rate;
pigmentation.

Introduction

A bluegreen algae Spirulina sp. is in the form of a spiral ring with micro-
scopic cells [1]. Spirulina (Arthrospira platensis) is a filamentous and multi-
cellular blue-green alga capable of reducing inflammation and also manifesting
antioxidant effects. It is a rich source of vitamins, especially vitamin B12, min-
erals, protein, and carotenoids [2]. The multicellular filamentous, alkaliphilic
cyanobacterium Arthrospira platensis is widely cultured around the world as
both a source of health food and as a source of the blue pigment cyanophycin
which is used in cosmetics and food [3].

S. platensis contains 60% vegetable protein, essential vitamins and p-car-
otene which is an important antioxidant and a rarely found essential fatty acid
gamma linolenic acid (GLA), as well as phytonutrients such as sulfolipids,
glycolipids and polysaccharides [2]. Spirulina’s dark green colour is due to the
pigments of carotenoid (orange), phycocyanin (blue) and chlorophyll (green).
Green chlorophyll is masked by blue phycocyanin, which is an auxiliary pig-
ment, alloficocyanin and red coloured phycoerythrin [2]. The only chlorophyllin
that Spirulina sp. contains is chlorophyll a and its amount varies between 0.8—
1.5% in dry weight. Xanthophyll content of freeze-dried Spirulina sp. is quite
high and it accounts 6.9 g kg-1. Other major carotenoids are mycoxanthophyll
(37%), P-carotene (28%), and zeaxanthin (17%) [3]. Due to its pigment com-
position, Spirulina sp. is utilized for pigmentation of ornamental fish used as a
feed additive, particularly, in Goldfish [4]. These are flavins, melanin, guanine,
and carotenoids which give the yellow, brown, grey, and black; metallic shining
and silver; and the yellow-red colors, respectively [5]. Carotenoids belong to
the terpene group, and the double bond they have (keto = 0x0) has an important
role in pigmentation [6].

The skin pigmentation of fancy fish is the most important quality parame-
ter determining the market value and consumer acceptability. The fish tend to
lose their color as if fading when maintained in captivity, and this decreases
their market value [7].

Therefore, several studies have been focused on improving fish skin color-
ation. Various factors were contributed to the color intensity of aquatic animals,
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such as the source and type of pigments, water temperature, brightness, feeding
rate, diet composition, species, size, and physiological conditions [8].

The colour formation in the fish occurs partly because of the physical break-
down and reflection of the light, and predominantly due to the pigments exist-
ing under the skin.

The skin pigmentation of fancy fish is the most important quality parame-
ter determining the market value and consumer acceptability. The fish tend to
lose their color as if fading when maintained in captivity, and this decreases
their market value [7].

Therefore, several studies have been focused on improving fish skin color-
ation. Various factors were contributed to the color intensity of aquatic animals,
such as the source and type of pigments, water temperature, brightness, feeding
rate, diet composition, species, size, and physiological conditions [8]. The co-
lour formation in the fish occurs partly because of the physical breakdown and
reflection of the light, and predominantly due to the pigments existing under the
skin. However, carotenoids that are lipid-soluble pigments are the most effective
and consistent means to enhance the skin coloration in ornamental fishes [9].

Four kinds of colour materials were determined in fish. These are flavinas, mel-
anin, guanine, and carotenoids which give the yellow, brown, grey, and black; me-
tallic shining and silver; and the yellow-red colours, respectively [10]. Carotenoids
belong to the terpene group, and the double bond they have (keto = oxo) has an
important role in pigmentation [11]. Birds and fish, in general, prefer oxidized ca-
rotenoids (astaxanthin, cantaxantin, zeaxanthin and lutein) [ 12]. Mainly, lutein and
zeaxanthin are the carotenoids which are effective in Goldfish and absorbed three
times more efficiently compared to astaxanthin [13]. Carotenoids which are taken
into the body are able to accumulate in various tissues and organs (skin, scale, fin,
operculum, liver, bile, eggs, blood and fat) in different amounts. The differences
in accumulation is, mainly, related to the fish age, size, sexual maturity status and
gender. Pigmentation should be considered within the duo of environmental condi-
tions and genetic structure. Fish can obtain the carotenoids they need only from the
exogenous feed resources. These foods are primarily phytoplankton, zooplankton
and various crustaceans. Since fishes are incapable of synthesizing carotenoids de
novo in their body, so these pigments must be supplied in the diet [14].

A variety of carotenoids from both natural and synthetic sources, such as as-
taxanthin, cantaxanthin, f-carotene, lutein and xanthophylls, have been incorpo-
rated into fish diets for color enhancement [15;16]. However, the use of syntetic
carotenoids may have negative impacts, such as environmental deterioration
and carcinogenic effects, and they tend to have a high cost [17], so recent efforts
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have emphasized the potential use of coloring agents from alternative natural
sources, such as fairy shrimps, beetroots [18] to replace the synthetic chemicals.

In prior studies the natural compounds derived from red yeast, marine bac-
teria, and green algae, were efficient as synthetic carotenoids for improving the
skin pigmentation in several ornamental fish species, including goldfish (Caras-
sius auratus) [19], Kenyi cichlids (Maylandia lombardo) and tomato clownfish
(Amphiprion frenatus) [20].

Carotenoids are primary class of compounds that can affect the skin col-
oration of fish. There are effects of natural carotenoid supplemented diets on
growth and feed utilization efficiency. Besides their beneficial effects on pig-
mentation, carotenoids also play a significant role in enhancing nutrient utili-
zation that may contribute to survival and growth performance. Carotenoids,
in addition to their effect on fish pigmentation, have also functions such as ac-
celerating growth and development, as well as increasing the fish tolerance to
environmental conditions [21].

In the present study, fish fed with carotenoid supplemented diets did not sig-
nificantly differ from the control group in the growth, feed utilization efficiency
or survival rate. These results are in accordance with previous studies carried out
with gilt-head seabream (Sparus aurata), red porgy (Pagrus pagrus), goldfish
and large yellow croaker (Larimichthys croceus) [22]. However, in some stud-
ies a dietary carotenoid supplement improved the growth and feed utilization
efficiency in fish. However, in some studies a dietary carotenoid supplement
improved the growth and feed utilization efficiency in fish [23].

Ornamental fish farming and aquarium industry have developed quickly and
become an important business sector in Turkey in recent years because the coun-
tries surrounding the Mediterranean Sea have favorable ecological conditions
for farming goldfish. However, pigmentation of a part of goldfish becomes late
or it is not possible to achieve the desired level of color. This situation decreases
the market value of fish at a significant rate [24].

In this study, we investigated the effects of the addition of Spirulina sp. as
a carotenoid source at different levels to the fish- feed on the growth, develop-
ment and pigmentation of Goldfish (Carassius auratus).

Samples and Research Methods

The experiment was carried out at an ornamental fish culture unit of Mersin
University. Unpigmented Goldfish (C. auratus) similar size (5.152 +0.098 cm)
and weight (3.434 + 0.159 g) were used in the experiment. Nutrient content of
the S. platensis powder used in the experiment is provided in Table 1.
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Table 1.
Nutrient content of S. platensis

Nutrient content Rate%
Protein 65.50
Fat 7.20
Humidity 6.42
Ash 6.60
Phycocyanin 13.30
Carotenoid 100 mg.100g™!

Juvenile trout feed (2-3 mm) was used as feed material due to its appro-
priate ingredients and availability on the market [13]. Feed nutrient values are

provided in Table 2.

Table 2.

Nutrient values of the feed used in the experiment

Nutrient values

Rate%

Protein
Fat
Cellulose
Humidity
Ash

45
20
2
10
11

Experiment Design

A total of 12 aquariums with about 95 L volume and in dimensions of 60 x
45 %35 cm were used in experiment. Tap water from a reservoir tank was used
in the experiment after being dechlorinized. Each dietary treatment was rep-
licated three times. 25 fish were randomly allocated in each of the aquariums.
The difference between the initial average weights of the fish were assured to

be statistically insignificant.

Preparation of Feeds Used in the Experiment

S. platensis powder mixed in distilled water was sprayed to the trout pel-
lets used in the experiment and subsequently dried in dark environment. Feed
groups utilized in the experiment are given in Table 3.

Table 3.
Feed groups utilized in the experiment
Groups Content
Group 1 feed (Control) Commercial trout pellet
Group II feed Trout pellet + 25 mg.kg! S. platensis
Group III feed Trout pellet + 50 mg.kg!' S. platensis
Group 1V feed Trout pellet+ 75 mg. ke S. platensis
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Feeding Regime

After the amount of feed to be given to fish weighed every 15 ds was de-
termined, the feeding was done by means of an automatic feeding machine
as 4 meals a day. The average amount of feed given to fish according to body
weight is provided in Table 4.

Table 4.
The average amount of feed to be provided according to body weight
Body Weight (g) Feed Amount (%)
0.2-5 4
5-20 3
20< 2

Daily maintenance of Aquariums Employed

in the Experiment and Water Quality

The temperature of water in the aquariums was fixed at 28 + 2°C using ther-
mostat heaters. The oxygenation of the waters was performed by means of a
filter air pump. Approximately1/2 of the aquarium water were siphoned from
the bottom once a day and feed residues and fish excrement were removed from
the environment. Photoperiod time was set as12:12 [14]. The chemical compo-
sition of the water utilized in the experiment is provided in Table 5.

Table 5.
The chemical composition of the water utilized in the experiment
Dissolved Oxygen 8.£0.37 mg.L"!
pH 8.32+0.20
Total Alkalinity 325+0.80 mg.L!
Total Hardness 230+6.36 mg.L"'CaCO,

Determining of the Pigmentation

The colours of fish were measured using spectrophotometric methods
(UV-Visible Spectrophotometer Shimadzu UV 1208). Measurements were per-
formed at the start and at the end of the experimental period. The extraction
of carotenoids was performed according to the method of Renstrom et al. [25]
modified by Torrissen and Naevdal [26]. Total carotenoid content in fish skin
was measured by spectrophotometric method at the beginning and end of the
trial (60 days). In order to measure this, 4 fish were randomly taken from each
weight group and two parallel analyses were performed. Acetone was used as
the control solution for reading the samples. The maximum absorbance of the
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test solutions in the spectrophotometer was determined as 475 nm. In the cal-
culation of total carotenoids in the skin, theoretical extraction of 1% solution of
astaxanthin in acetone at 474 nm and 1 cm force was taken 2000 [27].

The colours of fish were measured by means of spectrophotometric meth-
od. Measurements were performed at the start and end of the experiment. The
extraction of carotenoids was performed according to the method of Renstrom
et al. [25] (1981) modified by Torrissen and Naevdal (1984) [26].

Evaluation of Growth Performance

Live weight, total length, standard length, specific growth rate (SGR), feed
conversion ratio (FCR), condition factor (CF) and survival rate (SR)were eval-
uated in determining the growth performance. Specific growth rate was calcu-
lated in the following formula [28].

SGR(%division.day)=  Fingl Weight (g)— In Initial Weight X 100

@
Farming period (day)

The following formula was used to determinate the feed conversion ratio
[29].
FCR= ___Amount of given feed

@
Weight gain (g)

The following formula was used to determine the condition factor [30].
CF (9 ) = w2100 CF |9 =Y x100
cm? I3 cm3 L3

The following formula was used to determine survival rate [31].

SR= Number _of fish at the end of x 100
experiment

Number of fish in each experiment
Statistics Analysis

Statistical analysis of the data obtained from the experiment was performed
by using statistical package, SPSS (v17) for Windows (2008) [22]. The signif-
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icance of treatment effects on the different parameters measured were deter-
mined by one-way ANOVA. After the variance homogeneity test was applied
to all data, Duncan multiple comparison test was performed if the data in the
ANOVA analysis showed homogeneous distribution, and Tamhane’s T2 test if
it was not homogeneous distribution (p <0.05). Results Mean + Standard De-
viation (Avg. + SD) is given in the form.

Research Results and Discussion

Growth Parameters

Growth parameters live weight gain, total height, standard length, condition
factor (CF), specific growth rate (SGR), survival rate (SR), feed conversion ra-
tio (FCR) and obtained from the experimental fish in different dietary groups
in every 30 days are given in Tables (6,7,8) and Fig. 1 below.

Table 6.
Average live weight of the juvenile fish in the experiment (LW)
TIME
GROUPS Initial 30" day 60" day 90t day
Group I 3.440+0.226* |4.130+0.157* |5.767+0.438* |6.850+0.592°
Group 11 3.460+0.207* [4.197+0.119* |5.640+0.466" |6.437+0.7908*
Group ITT 3.360+0.090* |3.967+0.320* |6.397+0.189* |7.637+0.100°
Group IV 3.477+0.112* [4.197+0.179* |5.930+0.654* |6.617+0.780°

*: There difference is a statistical between the data shown with different letters (p<0.05)

8,00 7,64
~ 85
9 700 6,40 = ‘6,44 662
e v .
,‘% 000 %77 64 5.93
¥ %00
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= 400 5,443,463 363,48
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Fig. 1. Average live weight of the juvenile fish in the experiment (LW)
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Table 7.
Average standard length of the juvenile fish in the experiment
TIME
GROUPS Initial 30"day 60""day 90 day
Group I 3.460+0.125* |3.637+0.074* [4.013+0.148* | 4.280+0.131*
Group 11 3.470+0.085* |3.623+0.080* |4.003+0.052% | 4.180+0.164*
Group III 3.397+0.071* |3.550+0.121* |4.127+0.112* | 4.403+0.055%
Group IV 3.507+0.071* |3.647+0.076* |4.003+0.140* | 4.23640.1522
*: There is a statistical difference between the data shown with different letters (p<0.05)
Table 8.
Average total length of the juvenile fish in the experiment
TIME
GROUPS Initial 30" day 60" day 90" day
Group I 5.167+0.124* |5.783+0.137* |6.567+0.472* |7.330+0.132°
Group I1 5.177+0.127* | 5.557+0.481* |6.737+0.150* |7.157+0.158*
Group III 5.080+0.095* [5.530+0.069* |6.913+0.201* |7.377+0.153%
Group IV 5.183+0.045* [5.780+£0.069* |6.873+0.187* |7.323+0.240°

*: There is a statistical difference between the data shown with different letters (p<0.05)

No statistically significant difference was determined in initial live
weight, average total length and average standard length of fish between
the dietary groups and depending on the period of time in the experiment
(p> 0.05). However, at the end of the 60" and 90" days, the highest aver-
age live weight and standard length, total length were observed in Group
I (50 mg.kg!) (p>0.05).

There was no statistically significant difference between the initial condition
factor values of the fishes in the experiment groups (p> 0.05). There were also
no significant differences between the groups on the 30 and 60" days. There
was a significant difference in Group III (50 mg.kg™) and Group IV (75 mg.kg™)
on the 90" day (p <0.05) Table 9.

Table 9.
Condition factor of juvenile fish in the experiment (g.(cm®)™)
TIME
GROUPS Initial 30" day 60" day 90" day
Group I 2.494+0.124* |2.1394+0.136* |2.060+0.323* |1.737+0.1322
Group I1 2.495+0.035* [2.5124+0.622* |1.845+0.105* |1.751+0.158*
Group III 2.565+0.090* |2.348+0.207* [1.939+0.118* |1.907+0.153°
Group IV 2.495+0.020° |[2.177+0.029* |1.822+0.057* |1.681+0.240°

*: There is a statistical difference between the data shown with different letters (p<0.05)
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There was no statistically significant difference between groups on the 30
day according to Group I (Control) in the specific growth rate, (p> 0.05). There
was a significant difference in Group III (50 mg.kg™!) on the 60" and 90" day
according to all groups (p <0.05) Table 10.

Table 10.
Specific growth rate of juvenile fish in the experiment (division.day™")
TIME

GROUPS 30" day 60" day 90" day
Group | 0.613+0.094* 0.860+0.078* 0.765+0.081%
Group II 0.643+0.134° 1.811+£0.074° 0.6851+0.115°
Group III 0.550+0.357* 1.073+0.190° 0.913+0.016°
Group [V 0.623+0.125° 0.881+0.181% 0.709+0.113*

*:There is a statistical difference between the data shown with different letters (p<0.05)

The survival rate of fry fish in the experiment is given in Table 11.

Table 11.
The survival rate of juvenile fish in the experiment (%)
TIME
GROUPS 30" day 60" day 90" day
Group | 100.0 98.70 96.00
Group IT 100.0 97.30 97.30
Group III 100.0 98.70 97.30
Group IV 100.0 98.70 96.00

Feed conversion ratio of juvenile fish in the experiment (FCR) is given in

Table 12.

Table 12.
Feed conversion ratio of juvenile fish in the experiment (FCR)
GROUPS FCR
Group I 2.367 = 0.060
Group 11 2.368 +£0.173
Group III 2.341 +£0.105
Group IV 2.474 £ 0.226

Amount of carotenoid
The amount of carotenoid measured at the end of 90" day in experiment
groups is given in Table 13.
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Table 13.
The amount of carotenoid of juvenile fish in the experiment (mg.kg™)
GROUPS CAROTENOID AMOUNT
Initial 2.2298
Group | 1.924°
Group 11 2.009°
Group III 43214
Group IV 4.713¢

*: There is a statistical difference between the data shown with different letters (p<0.05)

The difference in carotenoid amount between groups was found signifi-
cant (p <0.05). The highest pigmentation was observed in fish in Group IV (75
mg.kg"). The Second-high value was found in fish fed dietary Group III (50
mg.kg) Fig. 2.

5,000 4,713
4,500 4,321
4,000
3,500
3,000
2,500
1,924 2,009
2,000 2

1,500

Carotenoid Amount (mg/kg)

1,000

0,000

Time (davs)

m Grow! WGrowp N = Grop ™ Growp IV

Fig. 2. The amount of carotenoid of juvenile fish in the experiment

Although carotenoids are known to have positive effects on intermedi-
ate metabolism in fish [21], the debate about their role in fish growth con-
tinues. Some researchers report that carotenoids accumulate in tissues cause
pigmentation in fish in addition to their positive effects on growth while others
have mentioned that they do not have a positive effect [ 33]. The presence of
other constituents in the feeds in which natural carotenoid sources are used and
their interactions may also increase growth [34]. It has been reported that when
Goldfish (C. auratus) larvae and juveniles fed for 12 weeks with five different
feeds (45 mg.kg! H. pluvialis, C. vulgaris, S. platensis, synthetic pigments as-
taxanthin and control group), there was no positive effect on the rate of growth
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and survival. The differences between the groups was not significant in terms
of average live weight gains, standard height and total height values for 12
weeks (90 days) in this study and results are in line with what was reported for
previous studies.

The condition factor (CF) is the best formula to control the morphological
structure of fish and is one of the criteria for indicating nutritional status and de-
velopment [35]. Generally, condition factor should be close to 1 in fish. Condition
factor in a trout with good nutritional requirements is optimum 1:37, a trout with
condition factor above 1.53 is accepted very fatty while a trout with condition
factor under 1.14 is considered to be too lean [36]. In our study, the condition
factor was 1.74, 1.75, 1.91 and 1.68 respectively. These results reveal that con-
ditions of the fish used in the study were low while they had high fat ratios. The
reason for this is thought to be because of the high fat content in the given pellets.

The weight and the period for weight gain must be related in order to be able
to determine growth. For this purpose, specific growth rate (SGR) is often used
as a growth rate in fish. SGR was found to be 1.1 in the group fed with S. plat-
ensis when Goldfish (C. auratus) larvae and juveniles were fed for 12 weeks,
with five different feed (45 mg.kg' H. pluvialis, C. vulgaris, S. platensis, syn-
thetic pigments astaxanthin and control group) [34]. SGR was found to be an
average of 1.24 in goldfish fed with Tagetes erecta (marigolds) in different dos-
es in another study done. Average SGR values of the experimental group in our
study were 0.77, 0.69, 0.91 and 0.7 1respectively. We think that the SGR results
which are found lower compared to other studies is due to our use of fish in the
juvenile period instead of fish in the larval stage.

Larval and juvenile survival rates are also discussed in addition to the posi-
tive effect of carotenoids on fish pigmentation [37]. It has been reported that ad-
dition of green water culture into larvae tanks in marine fish farming increases
the survival rate of juvenile fish, effects growth and increases feed consumption
rate. It was determined in our experiment that the rate of survival is ideal and
does not constitute any issue.

The formula named FCR worldwide is known as the conversion rate of feed
to meat. Generally, conversion of fish feed to meat increases when FCR is about
1 or gets closer to 1. This ratio is highly variable in aquarium fish. It is known
in the studies conducted with Goldfish that it varies between 2.0-5.5 [33, 36].
FCR has been found as 2.37, 2.37, 2.34 and 2.47 respectively in our study and
it shows compatibility with previous studies.

Fish have a specific carotenoid metabolism, and the efficiency of carotenoids
stored as a pigment source varies from species to species [38]. Spirulina sp. is
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a good source of carotenoids with its high content of xanthophylls, -carotene
and zeaxanthin and affects the pigmentation of fish significantly [39]. In previ-
ous studies, Spirulina sp. has caused a successful pigmentation in red tilapia,
swordtail, blue gourami (7richogaster trichopterus) and goldfish (C. auratus)
species [39]. Although best results were obtained with H. pluvialis and C. vul-
garis in juvenile C. auratus fed with five different feeds (H. pluvialis, C. vul-
garis, S. platensis, synthetic astaxanthin and control), effect of S. platensis on
the pigmentation was quite high [39]. The highest pigmentation was observed
in groups IV and III and the amount of carotenoid detected in groups I and II
was found to be lower than the initial values in our study. The reason for this
is thought to be the feeding of the fish with diets with high carotenoid content
before being received from the farm.

Conclusions

In conclusion, it has been determined that S. platensis added to feed in
different levels did not have a significant effect on the growth of goldfish but
contributed to the skin pigmentation in our study. The best carotenoid rate was
achieved in the feeding group in which 75 mg.kg"! of S. platensis was added
into the diets.
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SKOJOIN3ALUSA POSHUYHOM TOPI'OBJIN:
AHAJIN3 CTPATETUHA

baxapes B.B., Kanycmuna U.B., Mumawun I 10.,
Kampawoea I10.B.

B cospemennom mupe bepedciueoe nompebdnenue u 300posvlii 00paz Hcus-
HU Habuparom ece OOILULYIO NONYIAPHOCTb. []aHHbIL MPEHO OKA3bIBAEN] CUUlb-
HOe GIUsIHUe HA POZHUYHYIO MOP20GII0, KOMOPAsl He YCnegaem 8 NOTHOU mepe
VOOGLEMBOPUMb PACHYWEMY CRPOCY HA K0 mosapul. Tlosmomy yenvio dannoi
pabomvl asmopsl GUOSIN UOEHMUDUKAYUIO U AHATU3 PAZTUYHBIX CIPAmMe2ull,
NO360IAIOWUX pUumetiiepam y0oei1emeopums 0003Ha4ennvle nompednocmu
nompebumerneil. B xo0e pabomoel ObLIU UCNOTB308AHbL 0OUEHAYUHbIE MENOO0bl
aHanu3a u cummesa u Ketic-aHanuz mopeosou cemu “BxycBunn”. Aemopamu
odenaemcsi akyenm Ha HeobXOOUMOCIU IKOTOSUAYUU BCEX NPOYECCO8, KACAIO-
WUXCSL OeSTMENbHOCIU MA2A3UHO08. K HUM OMHOCUmMCst SKon02u3ayus nompeoe-
HUSL, DKOIO2U3aYUsL Cpedbl NompebaeHUst U MO8apHas HKoio2uzayus. B pabome
npednazaemcs Kiaccugpurayus yposHs 6HeOPeHUst MOBAPHOU IKOIOSUIAYUU HA
NPeONPUAMUSX POSHUUHOU MOP2OGIU HA CIMAPMOBblll, 0A3086blil, NPOOGUHYMbIL
u cucmemmwill. B cmamve marxoice udenmupuyuposana peaxmuenas u npoax-
MUBHASL POIb ONEPAMOPO8 POSHUUHOU MOP2OGIU NPU 6HEOPEHULU IKOLOSULECKUX
cmanoapmog nompeoaeHus. B saxniouenuu oannou pabomsl agmopuvl aKyenmu-
PYIom GHUMAHUe HA HeOOXOOUMOCMU pPa3pabOmKU KOMIIEKCHOU CMpame2uu
IKONO2U3AYUL, A He BHEOPEHUS. MOUEUHBIX Mep, NO3GOTIOAUUX YOOGIEMBEOPUNTL
cnpoc na 9xo mosapul. Taxoice asmopuvl npedocmepe2aiom pumetiiepos om eHe-
Openusi NCe800IKONOSULECKUX PeuteHUll, HaYeleHHbIX MONbKO HA CO30aHue no-
JIOACUMETILHO20 UMUONCA, U NOOUEPKUBAIOM HEODX0OUMOCHb CIMUMYIUPOBAHUS
nompebdumeneti K nepexody Ha HOBbLE IKOIOULECKUE CIAHOAPHIbL NOMPEONEHUSL.
OcHogHble NONOICEHU:
— 0I5l COBPEMENHOTL POZHUYHOU MOP20GIIU XAPAKMEPHA MEHOEHYUSL K IKO-
Jno2u3ayuu 0esmeibHOCmu,
—  OCHOBHBIMU HANPAGIEHUSMU DKOIOSUZAYUU ABTAIOMCS TNOBAPHASL KO-
Jl02u3ayust, IKOL02U3AYUSL CPeObl ROMPeDIIeHUs: U IKOLO2U3AYUsL NOMpe-
Onenus,
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—  KOMNAHUSIM PO3HUYHOU MOP206IU He0OX00UMO paspabamuiéams cmpa-
meauto IKOL0U3AYUU.
Knroueswie cnosa: pumeiin;, mopeosis, K0102U3ayus, 3Ko-mosapul, op-
Mam mop2oenu; Ma2asu, PO3HUUHAS MOP2O6JIAL.

ECOLOGIZATION OF RETAIL:
AN ANALYSIS OF STRATEGIES

Bakharev V.V., Kapustina 1.V., Mityashin G.Yu.,
Katrashova Yu.V.

In modern world, lean consumption and a healthy lifestyle are gaining pop-
ularity. This trend has a strong impact on retail trade, which does not have time
to fully meet the growing demand for eco-products. Therefore, the purpose of
this work is to identify and analyze various strategies that allow retailers to meet
the identified needs of consumers. General scientific methods of analysis and
synthesis and case analysis of the “Vkusville” and “Magnit "retail chains were
used in this article. The authors emphasize the need for greening all processes
related to the retail trade. These include ecologization of consumption, ecolo-
gization of the consumer environment, and product ecologization. The paper
offers a classification of the level of implementation of product ecologization
at retail enterprises into starting, basic, advanced and system. The article also
identifies the reactive and proactive role of retail operators in implementing
environmental consumption standards. In conclusion, the authors emphasize the
need to develop a comprehensive strategy for greening, rather than implement-
ing targeted measures that will meet the demand for eco-products. The authors
also warn retailers against introducing pseudo-ecological solutions aimed only
at creating a positive image, and emphasize the need to encourage consumers
to switch to new environmental standards of consumption.

Highlights:

— the trend of ecological transformation is typical for the contemporary

retail business;

— main directions of ecologization are product ecologization, ecologization

of customer’s environment and ecologization of consumption;

— retail companies must develop a strategy of ecologization.

Keywords: retail; manufacturing, greening, eco-goods, retail format; con-
venience store; retail trade.
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Brenenne

B nocnenaune roasl cpena, B KOTOPOH BEYT CBOIO AEATEIBHOCTD IPEIIPHSI-
THUSI PO3HUYHOU TOPTOBIIH, 3HAYUTEIILHO M3MeHIIach [ 1, 2]. Tpanchopmuposa-
JIUCH IPUBBIYKH MTOKyTIaTeNeH (CTpeMIICHHE K SKOHOMHUHY BPEMEHH, BOBJICUCHUE
B MHTEpPHET TOPTOBIIO [3, 4, 5], cTpeMyeHHe K 300pOBOMY 00pasy KU3HU H
9KOJIOTH3aluH ToTpedinenus [6, 7, 8, 9]). st coxpaHeHns CBOEH KOHKYPEHTO-
CIIOCOOHOCTH MPEANPHUSITHS PO3HUYHOI TOPTOBIIH IOJKHBI pearupoBaTh Ha 3TH
mmeHenus [ 10]. B npexnmaraemom mcciae10BaHUN MBI PACCMOTPHM TO, KaKHe
CTpaTeruy UCIOJb3YIOT PUTCHIIEPHI ISl YAOBICTBOPEHHUS 3aMHTEPECOBAHHO-
CTH KJINEHTOB B DKOJIOTUYHOM ITOTPEOJICHUH, COOTBETCTBYIOIIEM 30POBOMY
o6pa3y xu3nu (30X).

XOTs1 COBpEMEHHBIE TEXHOIOTHUECKIE, OPTaHN3AIMOHHBIC 1 MAPKETHHTO-
BbIE TEHACHIY Pa3BUTHS POSHUYHOI TOPrOBIIU NOITYUUIN JOBOJBHO HIIUPOKOE
OCBEIIeHNE B HAy4YHbIX paboTax [2, 11, 12, 13, 14, 15], ogHako TemMa dKOJIOTH-
3aIliH, 110 MHEHHIO aBTOPOB, MO-TIPEKHEMY PACKpBITa B HEOCTATOYHON CTe-
TICHU. XOTsI CYIIECTBYIOT PaOOThI OTEUECTBEHHBIX NCCIIEIOBATENCH, B KOTOPBIX
OTIHCBIBAIOTCS] HHCTPYMEHTHI «3€JI€HOM» IKOHOMUKH [16, 17], uX pe3ynbrarsl
HanpsIMyro K cepe po3HUYHON TOPTOBIM MPHIOKUTH HENb3s. B mHOCTpan-
HBIX M3IaHUSIX €CTh 3HAYUTEIILHOE KOJTMYIECTBO MyOINKAIN, CBA3aHHBIX C «3€-
JIEHBIMU» TEXHOJIOTUSMHU B PUTEIIIE, OJHAKO OHUM HAIPABJIECHbI HA BHIIBICHHUE
KOHKPETHBIX HHCTPYMEHTOB dKomoru3aimu [8, 9, 19, 20]. [Ipobnemarnka ujaeH-
TU(UKAIMN OOIIMX CTPATETHIA SKOJIOTU3AINY B HUX HE paccMmaTpuBaeTcs. JlaH-
Hasl CTaThsl OPUEHTUPOBAHA Ha TO, YTOOBI TIOKa3aTh, KAK PUTECHIIEPBI pearupyroT
Ha yBEJIMYECHHUE CIIPOCa Ha KO TOBapbl M (POPMHUPYIOT Ha TOPTOBBIX MPEANPH-
ATHSIX 3KOJOTUYHYIO aTMochepy, 00eCTIeunBaOIIyI0 JIOAIbHOCTh KINEHTOB U
MOTHBHPYIOILYIO TIOCETUTENEH K COBEPILICHNIO TIOKYIIOK.

VY4er nmoTpeOHOCTH KIMEHTOB B DKOJOTH3AIMK O3HAYACT, YTO MPEINpHs-
THIO POSHUYHOHN TOPTOBIM HEIOCTATOYHO MPOCTO MPEIOKUTH MOKYHaTeNIsIM
TE TOBAPBI, 32 KOTOPBIMHU OHH HETIOCPEJICTBEHHO UAYT B Mara3uH — HEOOXOIUMO
00ecCIIeulTh COOTBETCTBUE 3THX TOBAPOB (M, MIMPE, MOJIEIN O0CTY)KUBAHUS B
1[EJIOM ) U3MEHUBIIMMCS IIEHHOCTSIM NoTpeduTeneii [21]. Dxonoru3anus Moxer
OBITH YACTHBIM CITy4aeM COLMAIIbHOTO MAPKETHHTa, KOT/Ia aKIIEHT B MAPKETHH-
TOBOH MOJMUTUKE MPENNPUITHS ENAeTCA Ha HEKOMMEPUYECKUE IIEMEHTHI [22].

[IponenanHblil HAMH aHAIKU3 JTUTEPATYPHI TOKA3BIBAET, YTO, XOTSI DJIEMEH-
ThI 9KOJIOTU3aLUH IPUCYTCTBYIOT B IEATEILHOCTH BCEX KPYIHBIX POSHUYHBIX
TOPTOBBIX CETEH, CTENCHb YKOIOTU3ANNN CUIBHO OTIMYACTCSI — OT OT/EIb-
HBIX KOJIOTHYECKHUX TOBAPOB 0 MOJTHOLEHHON 3KOIOr0-OpUEHTUPOBAHHON
OHM3HEC-MOJIEIH.
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ean

Wnentndukanys HHCTPYMEHTOB SKOJOTH3AINHU IIPOIOBOIBCTBEHHON PO3-
HUYHOH TOPTOBIIM U CIOCOOOB X NPUMEHEHHUS B paMKax OM3HEC-MOJIEIH PO3-
HUYHBIX TOPTOBBIX MPEANPHUATHN. J{JIs TOCTIDKEHUS 3TOM 1€MW HaMU ObuIN
[IOCTABJIEHBI CJIEAYIOLIUE 3a0a4UH:

— aHaJIu3 CYLIECTBYIOIUX MPAKTUK YKOJIOTU3ALUN TOPrOBOM AEATENIbHO-
CTH BEAYIIUX POCCUHCKUX PO3HUUHBIX ceTer («Marauty, «Ilatepouxay,
«O’xeity, «BkycBmmm);

— uACHTU(UKAIUS OCHOBHBIX HAIPABICHUN SKOJOTH3AIMH PO3HHYHOM
TOPrOBIIY;

— BBISIBJICHUE YPOBHEHW TOBAPHOI 3KOJIOTHU3AINY;

—  UACHTU(UKAIUSA PA3IUIHBIX POJICH KOMIAHUNA POSHHUYHOW TOPTOBIH
TP TIEPEX0/ie K SKOJIOTHUECKUM CTaH/AapTaM HOTpeOICHHS;

— pa3paboTKa peKOMEHAIUII 110 SKOIOTU3ALUH POSHUYHBIX TOPTOBIH.

MarepuaJjbl M1 MeTOAbI

B HUCCICA0OBAaHUU HpI/IMeHHHI/IC]:- o6meHaqume MCTO/JbI aHAJIM3a U CHHTEC34a,
a TaKXe MeToJ Keic-aHann3a (00bEKTOM aHallu3a SBISETCS CETh Mara3mHOB
3I0pOBOTO TUTaHUs «BrycBmmm).

OcHoOBHBIE Pe3yJIbTaThl

[pocreiimmm crtocoO0OM pearupoBaHuUs Ha SKOJIOTHUECKHE 3aIPOCH! KIINEH-
TOB SIBJISICTCS BBE/ICHHE B ACCOPTUMEHT 3KO-TOBAPOB (M PACIIUPEHHE UX IPH-
CYTCTBUSI B TOM ClIydae, €CiIi OHH YK€ ObUIU MPE/ICTaBICHBI B ACCOPTUMEHTE).
Takylo Mozenb HKOJOTH3alMU MOKHO Ha3BaTh TOoBapHOW. ITocTaBumimkamu
9KO-TOBApPOB ISl TOPTOBBIX CETEHl BBICTYIAIOT KaK KPYIHBIE MTPOU3BOIUTEIN
(KOTOpBIE TaKKe CTAJIM BBOJHUTH B CBOIO JIMHEHKY MPOIYKIHH IKOJIOTHIECKHE
ToBaps!l 1 ToBapsl i 300K), Tak M MEJIKHE HUIIEBbIE KOMITAHNH, C KOTOPBIMU
PpUTEHIIepHI BBICTPANBAIOT MPSIMBIE CBsI3H. Jake Mara3uHbl, He IMEIOIIHE O0IThb-
III0H TOProBOIi IJIOIA I, CTAPAIOTCS BBIEIUTH MECTO JIIS BBIKJIAIKH 9KO-TOBA-
pos. IIpu 3TOM KpymHBIE Mara3uHbl HIMEIOT HECKOJIBKO BApUAHTOB peasln3aliiy
JAHHOU TOBapHOH rpynmbl. Hekotopsie puteineps! (HanpuMep, « MarHUT» ) BBI-
JICTISTFOT CTEHIBI, Ha KOTOPBIX BBIKJIA/IBIBAIOTCS TOBAPBI JUIS 37I0POBOTO MU TAHUS
U CO3JAI0T CHEUUAbHbIC HAaBUTAIIMOHHBIC TaOJIUIIbI, TPUBJIEKAIOIINE BHUMA-
HUE K TaHHOHU ToBapHOii rpymme [23]. IpyruM BapuaHTOM peaTu3anui MpoJIo-
BOJILCTBEHHBIX 3KO-TOBAPOB SIBISIETCS] OPraHM3aMs KPATKOCPOYHON apeH bl
(vmm cyOGapeH/Ibl) U1l IPOAABLOB (epPMEPCKOI MPOIYKIHH, TO €CTh OTKPBITHE
(hepMepcKrX JIaBOK Ha TEPPUTOPUH YKE CYIIECTBYIOIIET0 PO3ZHUYHOTO Mara3u-
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Ha. Takoii cTparerun npuaep>KuBaroTcs, kK npumepy, «O’kei» u «Ilarepouxay.
OtmetnM, uto «IIsTepouxa» JIMTENbHOE BPEMs SKCIEPUMEHTHPYET C Kpa-
TKOCPOUYHOI apeH 0. Bo MHOrMX mMarasuHax JaHHOW TOPrOBOH CETH MOXKHO
BCTPETUTH TOUKH PEATN3AIMHU BBIITEUYKH, MOPOKEHOTO HJIH Cl1a00aJIKOTOJIbHBIX
HanmuTKOB. OTHAKO B MOCIIEHNE TO/IBI pUTEHIIep OTAAeT MPEUMYIIIECTBO UMEH-
HO OTKpPBITHIO ()ePMEPCKHX JIABOK, YTO IMOJUYEPKUBACT 3aNHTEPECOBAHHOCTh
MOKyIaTeseil IMEHHO B JaHHOM rpymnmne ToBapoB. Takas MOAENIb MO3BOJISET
PO3HMYHOM CEeTH MpesiaraTb CBOMM MOTPEOUTENAM 3KO-TOBAPHI, IPH 3TOM HE
BKJIIOYAsl X HEMTOCPEACTBEHHO B CBOI aCCOPTUMEHT.

Pocrt KonmuecTBa 3k0-TOBapOB HAOIIOIAETCSI TAKKE U B HEMPOIOBOJIBLCTBEH-
HOW ToBapHOU rpymre. Jlaxke B HEOONIBIIMX Mara3uHax gopmara y oma, Tjie
HEIPOOBOILCTBEHHAS TPYTINIa COCTABIACT MeHee 5% Bcex TOBapoB, Habmro-
JlaeTcs yBEJIMYEHUE KOJIMYECTBA HATypaJIbHBIX KPEMOB, IIAMITYHEH, CPEACTB
10 yXOAy 3a KOXKeH U T.1.

‘VBenuueHue Irpymibl 3K0 TOBAPOB — HE €IMHCTBEHHBIN OTKJIMK PUTEHIIEPOB Ha
YBEJINYEHHE CIIPOCa Ha TaHHBIE TOBapbl. HEKOTOpPBIE TOProBbIE CETH HAXOIATCS B
AKTHBHOM ITOMCKE HHHOBAIIMOHHBIX OM3HEC-PEIICHHH, YTO MOATAIKUBACT HX K MO-
JIEPHH3AIINH CYIIECTBYIOIINX WM K CO3JaHNI0 HOBBIX TOPIOBBIX (popMatoB [24].

B cuy ycrapesanus hopmaTa runepmapkera, «MarHurom» Oblia mpen-
TIPHUHSATA MOTBITKA IEPEOCMBICTUTE JaHHBIN TOproBeIiil popmar [23]. [TosTomy
B 2019 rony xommaHus npeacTaBuUiIa MEPBBIH «CYNEpCTOp», KOTOPBIN pacmo-
naraetcs B ropoae KpacHonap. B koMmaHuu NpHHAIHN peLIeHUE CeNaTh YIop
Ha pealu3ally TOBapOB JUIS 3J0POBOTO MUTAHHSA, a TAK)KE TOBAPOB TPYIIIBI
«(ppemm» 1 «yapTpadpenn, 10 KOTOPEIX OblIa yBeInYeHa B TpH pasza. B ma-
ra3uHe TakKe OObEeAMHUIN BCE TOBAPHI VISl 3/I0POBOTO IMUTAHUS Ha HECKOJIb-
KHX CTeJIIaXKkaX, KOTOpbIE Pa3MECTHIIH PSAJIOM, HA3BaB 3TO «OCTPOB 37J0POBbS».
JlaHHO€ peleHne, BMECTE € CO3JaHUEM «AJUIEH aKIHi» U ¢ yIPOLICHUEM Ha-
BUTallUH, HAMIPABJICHBI HA YCKOPEHUE JBIKEHHSI TIOTOKA MOKyMaTesel U CHU-
JKEHHIO BPEeMEHH, TPOBOANMOTO UMH B MarazuHe. Takum o6pazom, «Maraut»
«3a00THTCS» O CBOMX KJIMEHTAX, Mpeasiarast UM OOJbIIee KOIMYECTBO CBEKIX
TOBApOB, a TAK)KE€ IKOHOMUT MX BpPEeMs Ha MOXOJ/I€ B MarasuH, 4To, 0e3ycioB-
HO, OJTaronpusATHO OTpaXkaeTcs Ha UMUKE TaHHOTO puTeinepa [23]. Moaens
«MarHunTay MpeacTaBIseT co00i JaTbHEUIITHIA ar SKOIOT3aIlUH PO3HIYHON
TOPTOBIIH — DKO-TOBAPBI CTAHOBATCS HE IPOCTO OFHUM U3 DIEMEHTOB aCCOPTH-
MEHTa, a 3HAUUMBIM KOMIIOHEHTOM TOProBOTO MpeniokeHus. IurepecHo noa-
YepKHYTb, YTO B TaHHOM ciy4ae «MarHuT» permi IBe 3a/a4d: BO-TIEPBBIX,
TIepecMOTpen ycTapeBaromuii popmar runepMapkeTa, 1, BO-BTOPBIX, pa3pado-
TaJI HOBBIM (hopmMaT Ha OCHOBE HKOJIOTU3ALHH.
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Eme panpuie no mytu sxonorusauuu nouen «BxycBuiun, HenpepbsIBHO
pacimpsisi poJib SKOJIOTHIECKON COCTABISIONIEH B CBOSH OM3HEC-MOICIH.

C MOMEHTa OCHOBaHUSI KOMIAHUs clienala NpeasioKeHHe IKOJIOrHYeCKON
U OpraHuYecKol mpoaykiuu u ToBapoB st 30)K B kauecTBE OCHOBBI CBO-
ero Toprooro ¢gopmara. B omimune ot «Marauray, rie 3K0-TOBapbl SBJIs-
FOTCSI BaKHBIM 3JIEMEHTOM TOBAapHOI'O MPEJIOKEHUSI B paMKax CyIepCTOpOB,
«BxycBuim» cocpenoTodeH Ha TOProBIie HCKIIIOUUTEIEHO 9KO-TOBapaMu (MJiIH,
1o KpaiHe# Mepe, MO3UIHOHUPYET ce0sl MMEHHO Tak). B 3TOM OTHOIICHHUU
«BkycBumny 1oBen 10 JIOTHYECKOTO 3aBEPLIEHUS] TOBAPHYIO MOJEIb 3KOJIO-
ru3anud (cM. Tadm. 1).

Tabnuya 1.
YpoBHH TOBApHOH IKOJIOTrU3aALMHU
YpoBeHb
TOBAPHOIi Onucanue IIpumepsi
9KO0JIOTM3ALMHT
CrapToBblii B accoprumenT BBOISITCS OTACIBHBIE DKO-TOBApHI, | PanHue ctaauu
HE UIPaIOIINe CaMOCTOSTETBHOM POIH, KOTOPBIE | 9KOJIOTU3AIIH
JIMIIB JOTIOJHAIOT TOBapHOE NPEAIoKEHNe Mara3uHOB
bazosbrit DKO-TOBApHI BBIIEISIIOTCS B KAU€CTBE «IIsarepouxay,
CaMOCTOSITEIBHOTO 3IEMEHTA TOBAPHOTO «Maruur»
NPEAJIOKEHUS, IIPU3BAHHOI'O ITOBBICUTD €TI0
MIPUBJIEKATEIIBHOCTD JUIS IOTPEOUTEINCH
[IponBuHYTHI | DKO-TOBapBI CTAHOBATCS KIFOYEBBIM CymepceTopbl
2JIEMEHTOM TOBAPHOTO NpeaiokeHus (1o gose | «Maruuray
ACCOPTHMCHTA U 110 TO3UIIHOHHPOBAHHIO)
CucteMHBbII DKO-TOBapBl CTAHOBATCSI OCHOBOI TOPTOBOTO «BkycBuin»
dhopmara

TeM He MeHee, TOBapHasi KOJIOTU3allus SBJISETCS He eIMHCTBEHHON Mojie-
JIb10 3Konoru3auuu. [Ipumepom sasnsercs «BkycBuiun, KOTOpbI NpeacTaBuil
“MHUKpoMapkeT”’. B ompeneneHHON CTETeHH, “MHUKPOMAapKeT’ — 3TO JaKe He
HOBBIW TOPTOBEIN (opMaT, a, CKopee, HOBBIH KaHall cObITa, OPUEHTUPOBAHHBIN
Ha JIOCTaBKY OCHOBHOM 4acTH accopTiMeHTa « BkycBuina» oducHbiM coTpys-
HUKaM ¥ CO3JAIONINH yCIOBHS ISl IPHOOPETEHNSI UIMH 3/I0POBOTO MUTAHUS U
9KO-TOBApOB Ha paboueM mecte. J[aHHBIM Mara3uH UMEET ACCOPTUMEHT BCETO
b okosto 600 mo3unuit ¥ npencTaBIseT coOOM YTO-TO MOXOXKEe Ha BEH-
JUHTOBYIO TOPTOBYIO TOYKY, KOTOpas MOKET paclojararbcsi TOJIbKO Ha Tep-
putopun oduca co ctabWIbHBIM KOHTHHTeHTOM. [lnomans MarazuHa MOKeT
COCTaBJISITh BCEro 2 KB. M., TaK KaK B €0 COCTaBE BCETO JIMIIb J1BA XOJIOANUIb-



Siberian Journal of Life Sciences and Agriculture, Tom 12, Ne5, 2020 85

HHUKa U Kacca caMooOciry)kuBaHus. Bce pacueTsl oCyIiecTBIsIoTCs 0e3 Kac-
CHpa, OCHOBBIBAIOTCS] UCKIIOYUTENILHO HA YECTHOCTU ITOCETUTENCH, NMEHHO
TIO3TOMY CTAOMIIBHBIA KOHTHHTEHT SIBIISIETCS] HEOOXOIMMBIM YCIIOBHEM JIISI OT-
KPBITHSI «MUKpOMapkeTa». OTMETHM, 4TO JaHHBII TOPTroBbIl (hopMar B COBO-
KyITHOCTH C NTPOTpaMMO¥i JIOSITBHOCTH MarasnHoB «BkycBumm» (ckunka 20%
Ha ONTMH JIOOMMBIN TOBap) GOPMUPYET YHHKAIBHOE TOPTOBOE MPEIIOKESHHE.
Ero cyTb — nokyIika Jiro0MMOoro 310poBOT0 OBICTPOTO MUTAHUS U3 IKOIOTUYHBIX
npoayKToB co ckuakoi 20%. Takum 06pa3om, JaHHAs TOPrOBasi CETh CTPEMUT-
cs1 K (hOPMUPOBAHUIO JOSITLBHOCTH KJIIMEHTOB, JIeIast yIiop Ha 9KO TOBAapax M Ha
ONTUMH3AIHU 00CITyKUBaHHSA B cepe yeuyr [25]. brarogaps Mukpomapkeram
«BxycBuim nosryuaet BO3MOXXHOCTB BEIHECTH CBOE HKOJIOTHYECKOE TOBApHOE
MIPE/JIOKEHUE 32 TIPEJIeIIbl Mara3uHOB M Pa3MECTUTh €r0 B MECTE HaXOXKICHHS
norpeduteneid. [ToaToMy Takyro KOHIEIIIMIO MBI MOJKEM Ha3BaTh SKOJIOTH3a-
LUel cpebl MoTpeouTes.

Janee B paboTe aBTOPHI MpeJIaraloT pacCMOTPETh He3aMETHBIE Ha MEPBBII
B3IVIS1I PELIEHHS, KOTOPBIE MTO3BOJISIOT pUTEiIepaM pa3BUBaTh SKOJIOTHUECKIN
KOMITOHEHT B CBOCH JEATEILHOCTH.

[lepBoe U3 TakMX PELIEHUH — SKOJIOTU3AIINS HE TOIBKO OCHOBHBIX TOBAPOB
MarasuHa, HO ¥ COITyTCTBYIOILIUX — TEX, 38 KOTOPBIMU MOTPEOUTENb HE MPH-
XOJIUT B TOPTOBYIO TOYKY, HO KOTOPBIE CIIOCOOCTBYIOT TOBBIMICHNIO KauecTBa
obcmyxnBanus. Peub mpexk/ie Bcero ueT o0 oTKase WM YacTHYHOHN 3aMeHe
IUIACTUKOBBIX MAaKETOB JUISl IIOKYIOK. BOJBIIMHCTBO PUTEIIEPOB pean3yoT
nepepadaTbIBaeMble TAKETHI MM TAKETHI U3 yKe MepepaOOTaHHBIX MaTepha-
JIOB, YTO TaK)Ke MOAYEPKHUBACTCS Ha IM3aliHE CaMOro MakeTa, YTO SBISETCS
pomnarasioi 3a00Tel 00 OKpykaroliei cpene. Takke HEKOTOPbIC PUTCUIICPBI
MIPeAIaraoT NPUOOPECTH IOIIEpP Il MHOTOPA30BbIX MOKYTIOK, KOTOPBIi BbI-
pabarpIBaeTcsl M3 TKAaHW M HE HYX/IaeTcsl B ckopolt yrunmzanuu. K mpumepy,
«ATIIan», B KOTOPOM MOXXHO IIPHOOPECTH U LIOIIIEP U NepepadaTbIBaeMblii 0j1-
HOPA30BBIH MAKET, TOOMJICS CHUKESHHS TTPOIAXK IIIACTUKOBBIX MakeToB Ha 18%
B 2019 roxy [6].

Bropoe permienne — 6onee TiaTesbHBINA OTOOP MOCTABIIMKOB 110 KPUTE-
pHUSM 3KOJIOTHYHOCTH MX IMOJHOro mpoaykra. Ecmu HeobxomumocTs oT6opa
MTOCTABIIUKOB MO KaUECTBY MX OCHOBHOTO MPOAYKTa (HAIpUMeEp, COKa) SIBIs-
€Tcsl OUYEBHUIHOM, TO MBI IIPE/IIaraeM JOMOIHUTD IIepedeHb KPUTEpUEB 0TO0pa
MOCTABIIMKOB XapaKTEPUCTUKAMU MX IOJHOTO MPOIYKTa (YIMAKOBKH U T. JI.).
B Hamm jHU, HA KOHKYPEHTHOM PBIHKE MOCTABIIMKOB, 00Jiee BBIUTPHIIIHYIO
TIO3UIINIO OyAET UMETh TOT, KOTOPBIH NpeuIaraeT ToBap B mepepadarsiBacMon
nm OGropasiaraeMol yrakoBke. Pureitnepam creyer oopaiars oco6oe BHU-
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MaHME Ha JIAaHHBIH KPUTEPHH, TaK KaK OH MO3BOJISIET PAa3BUBATh KOHLEIIIUIO
JKoJioru3anuu pureina [18].

Tpetbe pemenne — oka3aHue HACEICHHIO TOTTOTHUTEIBHBIX YCIIyT, CBSI3aH-
HBIX ¢ OepexHbIM 1oTpednenneM. Camoil pacnpoCcTpaHeHHOW U3 HUX SIBIISICT-
cs1 cOop Oarapeek U MaleHbKUX aKKyMYJISITOPOB JUIS UX YTUIH3auu. JlanHoe
pelIeHne MOJIb3yeTCs! OOMBIION MOMYIIPHOCTBIO, TAK KaK HACEIEHHE HE NMe-
€T BO3MOXKHOCTH NPaBWIBHO MX YTHJIHM3UPOBATh (M3-3a HEymnoOCTBa CyIie-
CTBYIOIIEH CUCTEMBI COOpa U COPTUPOBKH OTXOJIOB), HO MPH ITOM CTapaeTcst
3a00TUTBECS 00 OKpyKaromen cpene. VIMeHHO mMo3TOMy OpraHu3aius coopa
Oarapeek Ha TEPPUTOPHH PO3HUYHOI'O TOPTOBOTO MPEAIPHUSITHS C BHICOKHM
TpaMKOM IOMOTaeT JIFOJSIM 3a00TUTCs 00 OKpykatomeil cpene. I[TyHKTBI 1o
nmpueMy Oatapeek yxe opranmn3oBansl «JIeHToi» n «BxycBummom». OtHecTn
OaTapeiikn 1 aKKyMYJISITOPBI B Mara3uH, IOCTOSHHBIM TTOKyHaTesieM KOTOPOTo
YEJIOBEK SIBJISICTCSI M KOTOPBI OH PEryJIsipHO MOCEIIAET, Ul HOTpeOuTeNs Ha-
MHOTO yJ00HEee C TOYKH 3pEHHs 3aTpaT BPEMEHH, YeM MCKaTh O(pHIHAIBHYIO
TOYKY ITPHEMa COOTBETCTBYIOIIMX OTXOJO0B (KOTOpasi, K TOMY JK€, MOXKET OBITh
MOOWMIIBHOM M paboTaTh MO HEeyJoOHOMY st Hero rpaduky). K coxanenwuro,
pUTEHIIephl He UMEIOT BO3MOXKHOCTH Pa3BUBaTh KOHIIEIIINIO cCOOpa BTOPUYHOTO
CBIPBSI, TaK KaK 3TO 3alPEIIeHO CAHUTapHbIMHU IpaBuiaaMu 1 HopMamu (Canllu-
Howm) [6]. B manHOM cityuae, puTeiiyiepaM HEOOXOIUMO BCTYITUTH B THAJIOT C
OpraHaM¥ BJIACTH JUIs TIOMCKA PELISHUs], TIO3BOJISIONIETO PEaIn30BhIBaTh COOP
BTOPUYHOT'O ChIPbS HA TEPPUTOPUH (WM MPHUJIETAOIIeH TEPPUTOPUH) PO3ZHUY-
HOTO TOPTOBOTO MPEATPUSATHS.

UYerBepToe pelieHne — nepepadoTka 0TXO0B, CBSI3aHHBIX C JIEITEIbHOCTHIO
Mara3zuHoB [19, 26]. B nanHOM ciiy4ae puTeiyiepbl CBOUM MOBEAECHHEM TOJAt0T
MTOKYTIATEISIM TIPAMEP TOTO, KaK CTOMT MOCTyHaTh ¢ orxogaMu. B 2018 romy 06-
LU Bec nepeaaHHoro « MarHuTom» BTOPChIpbst cocTaBmil 0koJ1o 300 ThIC. TOHH,
a «X5 Retail group» ornpasuiia Ha iepepadboTKy Gosee 572 MITH. KI. 0TX0/10B [6].

[TsToe pelenue, KOTOpoe MoKa He SIBJSIETCS TOBCEMeCTHBIM B Poccun, HO
00peIIo TOMyISIPHOCTD B cTpaHax EBpoITbI — mpo/aska HEKOTOPBIX TPYIIT TOBA-
POB B coOCTBeHHYIO Tapy. [laHHOE perieHre MOKHO MPUMEHSTh K HAJIMBHBIM
NPOAOBOILCTBEHHBIM M HENPOIOBOJILCTBEHHBIM TOBapam (MOJIOKY, BOJIE, IlIaM-
MyHAM), GpyKTaMm U oBoIIaM, KyTuHapuu. OTHAKO Takas MOJEINb COTPsKEHa C
OITpeIeNIeHHBIMU HEY100CTBAMH JUIsl HOTPEOUTENSE (KOTOPBIM MPUIETCS TPATHTh
BpEMs U pecypchl Ha yXOJ1 32 MHOTOPA30BOM Tapoii; OTMETHM, 4TO 3TO CIpa-
BEJIJIMBO M JIJIsl MHOTOPA30BbIX 9KO-CYMOK, OITMCAHHBIX BbIle). Kpome Toro, ee
9KOJIOTHYHOCTb TOXKE MOXKET BBI3bIBATh COMHEHHMS, TOCKOJIBbKY YBEIMUMBACTCS
rorpedieHe BO/bl M 00bEM CTOUHBIX BOJI.
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OTH Mepbl HalpaBJICHbI Ha DKOJIOTMYECKH OTBETCTBEHHOE roTpedieHue. Eciu
9KOJIOTH3alHsl TOBapa OPHEHTHPOBAHA IPEXK/IE BCETO HA 3aITpoC NOTpeduTeNnei Ha
37I0pOBBIE U TIOJIE3HBIE POTYKTHI, TO SKOJIOTU3aNMsl TIOTPEOICHNS O3HAYALT, YTO
JIFOIM CTPEMSITCS IPUOOPETaTh M MCIIOJIb30BaTh TaKHe MIPOAYKTHI U TAKMM 00pa-
30M, TIPH KOTOPOM TPHYHHSCTCS MHHUMAJIBHBIN yIIepO oOKpysKaroiei cpene. B
OTIMYHE OT SKOJIOTU3ANNH TOBapa, T MOTPEOUTENb Peann3yeT HHANBHIYalb-
HYIO OTBETCTBEHHOCTb IIEpejl CO00H, CTPeMsICh K MOTPEOJICHHIO MaKCUMAaIbHO
KaueCTBEHHBIX U MOJIE3HBIX MTPOTYKTOB, FKOJIOTU3AIHsI TOTPeOICHUS TPEoa-
raeT OTBETCTBEHHOCTb IOTPEOUTENs nepes] MpUpoiol u obmmecTBoM. MIMeHHO
9KOJIOTH3ALHs ITOTPEONICHUSI SBIISIETCS KOHEYHOM COLMAILHOMN 1IEJIBI0 KOHIICTIIINH
sKkonoru3anuy. OueBUHO MPU ITOM, YTO IKOJIOTHUECKH OTBETCTBEHHOE MOTpe-
OJieHKe He JOJHKHO OBITh CBS3aHO € OOJIBIINM TUCKOM(OPTOM ISt HOTPEOUTEIIS.

JIBurasch 1o HANpaBICHHIO dKONOTH3AIMH NOoTpebnenus, «BxycBumm»
3aKpeIuIsieT CBOM UMM/IK IKOJIOTUYECKH OPUEHTHUPOBAHHON TOPrOBOM CETH U
MOBBIIIACT CBOIO MPHUBJICKATCIIBHOCTD JIsA TEX I'PYIII HACCJICHUS, ¥ KOTOPBIX

c(hOpPMHPOBAHO YYBCTBO SKOJIOTHUECKOH OTBETCTBEHHOCTH.

Obcy:xnenune
BblIsiBJICHHbIE HAMH HANIPABIICHUs SKOJIOTU3AIINH [TPEACTABICHBI B TA0M. 2.

Tabnuya 2.
HanpagsJieHnst 3K010ru3anuu
Hanpasienus ToBapuas IKOJIOrH3 AU JKOJIOrH3 AU
IKOJIOTH3AIHU IKOJIOT H3ALHSI cpeabl HOTpeduTest norpeodieHust
CymHocTtb Pacmmpenne mpeno- IIpenocraBnenue no- Co3nanue ycrnoBuit
JKEHUSI DKOJIOTHYSCKUX CTyIa K 9KOJIOTMYECKUM | ISl MUHUMHU3aLHN
TOBAapOB U TOBAapOB /Ul | TOBapaM B MeCTax Ipe- | ymepOa okpyxKaromieit
370pOBOro 00pasa KM3HH | ObIBAaHUS HOTPEOUTENsT | Cpeibl P HoTpediie-
3a IIpeJielaMy Mara3uHa | HAHM TOBapOB Marasu-
Ha (1 MHBIX TOBApPOB)
Dddexr s Bo3smoxkHOCT 0BbICUTH | ['apaHTUpOBaHHBIN 10- | YIOBIETBOpEHUE
norpedurens KauecTBO MOTPEOJICHUST | CTYI K KOJIOTHYECKMM | 3aIIpoca MOTpeOuTeNs
3a cUeT MPUOOPeTeHNUs TOBapaM ¥ TOBapaM JUIsl | Ha SKOJIOTHIECKH
Oosiee MoJNe3HbIX 1 3]I0pOBOTO 00pa3a jKU3- | OTBETCTBEHHOE I10-
KaueCTBEHHBIX MPOIYK- | HU 03 MOCEHIeHNs Mara- | BeieHue (HHAUBHIY-
TOB (MHAUBHIYyaJIbHAS 31HA (MHAUBUAYaJIbHAS | aJbHAas U COLMANIbHAS
BBITOJ1A) BBITO/1A) BBITOJ1A)
Hcnonb3oBanue | Toproserii Gpopmar, opu- MukpomapkeTst Ipuem Oarapeex s
B MapKEeTHHIO- | GHTHPOBAHHBINH HCKIIFOUH- MOCIIeYIOLIeH YTH-
BOI CTPAaTeTUH | TEIBHO HA IPEIIOXKSHHE TIH3aIII
«BxycBunna» | 9KOTOBapOB U TOBAPOB JUIs
370pPOBOTO 00pa3a KU3HK
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IIpennpustie po3HUYHON TOPIOBIU, B 3aBUCUMOCTH OT CBOUX IIPUOPUTETOB,
MOJKET HCIIOJIb30BaTh PA3HbIC HAIIPABIICHUSI CBOEH sKosoru3anud. [pn stom, pas-
yMeeTcsl, CTeTIeHb TPUMEHEHUS KaXk/I0T0 HAITPABJICHNS TakyKe MOXKET Pa3IIaThes
(B yacTHOCTH, pa3Hble YPOBHU TOBAPHOM SKOJIOTH3AIIMH IIPE/ICTABIICHBI B Ta0II. 1).

C y4yeToM M3MEHEHHS 3alpOCOB MOTPEeOHTENEH U POCTOM HX 3aHMHTEPECo-
BaHHOCTH B 9KOJIOTHYECKOM MOTPEOICHUN MPEPHUATHIM POSHUIHONW TOPTOBIN
HEeoOX0IMMO OPUEHTHPOBATHCS HE Ha HCIIOIb30BAHNE OT/ICIIBHBIX TOUCYHBIX MEP
SKOJIOTH3ALIUHY, a Ha Pa3pabOTKy MOIHOIEHHON CTPATEerny 3KOJIOTU3aIUU CBOCH
JEATENbHOCTH. TONBKO B 3TOM Cilydae JUisl oTpeOuTenel OyeT oueBruaHa KO-
JIOTUYECKasi COCTABIISIONIAst TOW IEHHOCTH, KOTOPYIO UM TIpEAJIaraeT pureiiep.

OtMeTuM, 4T, BHEAPSISI MHCTPYMEHTBI 9KOJIOTH3aLMH OTPEOSICHNUS, pUTEH-
JIep HE TOJBKO OTBEYAET Ha 3alpPOCHI yKE CYIIECTBYIONINX IKOIOTHIECKH OT-
BETCTBEHHBIX MIOTPEOHTEIIEH, HO M TPaHC(HOPMHUPYET MOAEINB ITOTPEOIECHHS TeX
KJIMEHTOB, KOTOPBIE MPUBBIKIIM K CTAHJAPTHOMY CIIOCO0Y COBEPIICHHS OKYIIOK
U UCTIONB30BaHus ToBapa. OCOOEHHO TO CIpaBeUIUBO AT TEX TOPTOBBIX TO-
YeK, KOTOPBIE CYIIECTBYIOT JABHO M YK€ 00T Ia0T CIOKUBINEHCS KITMEHTCKON
ayauTopueil. B aToM cirydae yacTh cyniecTBYIOINX KIMEHTOB MOXKET OBITh HE
TOTOBa K MEPEKIIIOUEHNIO Ha HOBYIO MOJIEJb MOTPEOICHUsI, U UM HEOOXOANMO
IIpe/sIaraTh ONpeAeICHHbIC CTUMYJIBI (HAIPpUMEp, CKUIKH M1 OOHYCBHI IPH T10-
KyTIKe B MHOTOPA30BYIO yNakoBKy [6]). Komnanus B 3ToM ciryuae opraHusyer
MOBEJICHHE CBOMX moTpeduteneit [27]. Takum 00pa3oM, 3aHUMAsICh 3KOJIOTH-
3anueil cBoel AeATeNbHOCTH, PUTEIIEp UTPAeT He TOJIBKO PEaKTUBHYIO, HO U
MIPOAKTHBHYIO POJb (CM. pHcC. 1).

dKonorMsauma putenna

~ ~

Ponu po3HUYHbIX onepaTopos

PeakTueBHasa ponb MpoaKkTuBHaA poab

OTBeT Ha 3anpoc K/IMeHTOoB.,
3anHTEepPeCcOoBaHHbIX B
3KO/1I0TN4HeCcKom nOTpe6neHm4

MNMepeknto4YeHUe KAMEeHTOB Ha
3KoANornm4ecKoe n0Tpe6neHMe

Puc. 1. Ponu po3HHYHBIX ONIEPaTOPOB IIPHU KONOTU3ALUHU TOTPEOICHHUS.
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3TI/I POJIM ITPUCYTCTBYIOT BO BCECX HAIIPABJICHUAX 9KOJIOTrU3alluu, MIPEACTAB-
JICHHBIX B TaOI. 2, OfHAKO HanOoJee SAPKO MPOAKTUBHAS POJIb PUTEHIIEpa BbI-
pakeHa B DKOJOTrM3aIuu notrpediaeHus. B ciyuae TOBapHO# dKOIOrU3aAIMU U
9KOJIOTU3ALUH CPEbl MOTPEONICHUS] PUTEIIIED HE MEPEKITF0YaeT MOTPEOUTEIIs
Ha HKOJIOIMYeCKOe MOTPEOICHUE — OH JIMIIb JaeT €My BO3MOXKHOCTb IIPHOOpe-
TaTh YKOTOBAPHI M TOBAPHI [UIs 37I0POBOT0 00pa3a »u3Hu. Pasymeercs, HoMUMO
KIIMCHTOB, H3HAYAJIbHO CTPEMSIINXCS IPHOOPETATh TAKKE TOBAPHI, y Mara3uHa
MOABATCA U TC MOKYIATCIN, KOTOPHIC U3HAYAJIbHO HE HpI/IO6p6TaJ'II/I JaHHBIC TO-
Bapbl, OJJHAKO MOTECHIHAIBHO HMHTEPECYIOTCS MX OKYITKOM — XOTsI ObI IS TOTO,
4T00BI TONPOOOBATH YTO-TO HOBOE. MIHBIMHU CIIOBAMH, Mara3uH JIMIIb 3aHHTE-
PECOBBIBACT KIIMEHTA HOBBIMH BO3MO)KHOCTSMU MOTPEOICHUS (MMCHHO 3THM
OrPaHUYMBACTCSI TPOAKTHBHASI COCTABIISIONIAS €T0 ACATCIBHOCTH).

HarpoTus, B CHUTyaIMu SKOJIOTU3AIHHU TOTPEOIICHHUSI PEUb UIIET O CMEHE TI0Tpe-
OWTEIIBCKUX MPUBBIUCK, M Mara3uH UTPACT aKTHBHYIO POJIb, CO3/IaBast TS KITHCH-
TOB CUCTEMY CTHUMYJIOB JIUISL KX TICPEKITFOUCHHUS HA HOBYHO MOJICIIb TIOTPEOICHHSI.

3aki0ueHue

[ToxBonst MTOT, CTOUT OTMETHUTH, YTO pHUTEiliepbl B Poccuu moka ToJIbKO
Ha4YMHAIOT YJEISITh MOBBINIEHHOE BHUMAHHUE 3I0POBBIO MOceTHTENEeH 1 3a00-
Te 00 oKpyXkatomieit cpene. Takoe 3ama3abIBaHNE B OCBOCHUH SKOJIOTHUECKUX
WHHOBAIINH, OJJHAKO, ITO3BOJIIET UM BOCIOJIB30BATHCS 3apyOCKHBIM OITBITOM
9KOJIOTH3alMU puteina [6, 8, 9, 18, 19, 20].

KommaHusiM po3HUYHOHN TOPTOBIIM B COBPEMEHHBIX YCIOBHAX HEOOXOIUMO
HE OrPaHMYMBATHCSI TOYEUHBIMH SKOJIOTUUECKUMHU PEUICHUSIMH, a pa3padaThl-
BaTh IOJHOIIEHHYIO CTPATErHIO SKOJIOTU3AIMU CBOCH JiesiTesibHOCTH. J{iist aTOro
KOMITaHUSIM HEOOXOMMO OTIPEIICTINTh:

— KaKOMY HMEHHO HallpaBJIEHHIO SKOIOTHU3aINU KOMITaHUs Oy/eT yAemsTh
MIPUOPHUTETHOE 3HaUYeHKe (Tabm. 2);

— KakoBa Oyer m1yOuHa sKojoru3anuu (YpoBHH 3KOJOTH3AIMHU YISl TO-
BapHOI HKOJIOTH3AINH TIPEITIOKEHB HaMHU B Ta0I. 1) Mo BEIOpaHHOMY
HalpaBJICHUIO IKOJIOTH3aLlUH;

— Kakyo poib (peakTHBHYIO WM MPOAKTUBHYIO) MPEANPHUATHS TPEAIo-
JaraeTt urpaet (Wid, To4Hee, KaKyl0 MMEHHO KOMOWHAIIMIO 3THX pOsIei
OHO OyJIeT MCIIONIb30BaTh);

— KaKMM MMEHHO MHCTPYMEHTBI 3KOJOTH3AIMU KOMITaHUsI OyJeT mpume-
HATD JUIS peaU3aIiy BHIOPAaHHOUW CTpaTeru.

OT™MeTHM, YTO NMPEANPHUITHSIM PO3HUYHON TOPTOBIM HEOOXOANMO TaKKe

n30erarh ICEBI0IKOIIOTHUECKUX PEIICHUH, HAIleICHHBIX TOJIBKO HAa CO3/1aHHE
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MOJIOXKHUTEIBHOTO MMHUIDKA, TAK KaK MCTHHHAsS 3a00Ta O MPHUPOJE OKaxeT 00-
Jiee CHIIBHOE BIUSHHUE HAa MMHUIDK KOMITAHUH, XOTh M MOTpedyeT OOIbInnX 3a-
Tpar [20, 28].

B kauecTBe nepcrieKTUBHBIX HANPABICHUN JATbHEUITNX UCCIIEI0OBAaHHUI Mbl
MOKEM yKa3aTh Ha BBISABICHUE YPOBHEH HKOJOTH3AIUU IS TAKWX HampaBie-
HUH SKOJOTH3aINH, KaK YKOJIOTHU3AINS CPEeIbl IOTPEONCHUS M SKOJIOTH3aIIns
MOTPEOJICHMS, a TAKIKE Ha OTPEICIICHIE HHCTPYMEHTOB SKOJIOTU3AIHH, KOTOpast
KOMITaHUSI MOYKET HUCIIONIb30BaTh B CBOEH JESITETbHOCTH.
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BJIMAHUE DK3AMEHAIIMOHHOI'O CTPECCA
HA AMILJIUTYAY BOJIH 33T B TEMEHHOM J10JIE
I'OJIOBHOI'O MO3T'A Y CTYAEHTOB ®AKVYJIBTETA
BUOJIOI'NMU-XUMUH C PAJIMYHBIMHU
NHIANBUAYAJIBHO-TUITIOJTOT'MYECKUMH
OCOBEHHOCTAMMA

Pycmamosa T.B.

Bo epemsi smoyuonanbo2o HanpsiiceHust OCHOBHbIM ROKA3AMenem OyHKYU-
oHanvroeo cocmoanusa L[HC agnaemcsa usmeneHue amniumyOoHO-4acmomHou
xapaxmepucmuxuy I3 B cesa3u ¢ amum, 8visgieHue HeKOmopblx aCneKmos
HeUpODUIUOTOSULECKUX MEXAHUIMOB (DOPMUPOBANUS IMUX COCIOSIHULL 80 8pe-
M5 IK3AMEHAYUOHHO20 NPOYeccanpedCmasisem 3HayumenbHblll UHmepec Kax ¢
meopemuyeckot, max u ¢ NPaKmu4eckou mouxu sperus. Kpome smozo, 8asxcro
uzyueHue 803PACmHbIX0COOEHHOCMENOANHbIX USMEHEHUU U UHMEeSPAYUOHHOT
peaxmusrocmu I3 -koppename nepuodbi IMOYUOHATLHOO HANPANCEHUS U
u3MeHeHUs PU3UONOSUYeCKUX QYHKYUL.

Llensv. Cpasnumenvroe usyyenue 603pacmublx 3aKOHOMEpHOCmell OuHa-
MUKU amnaumyosl anvgha-, bema-, oenvma- u mema-eonn D3I, xapakmepu-
3YIOWUX DNEKMPUYECKVIO AKIMUBHOCMb MEeMEHHOU 00U 20108H020 MO32d, 80
8peMs IMOYUOHATLHO20 HANPANCEHUS 8 YCIO0BUAX IK3AMEHAYUOHHO20 CIpeccd
y cmyoenmos 1-2o u V-20 kypca gaxynvmema 6UOIOUU-XUMUU C PASTUYHBIMU
munamu memnepameHmad.

Mamepuanst u memoowt. Hcciedosarus npogoouniucs 3a 2 mecaya 0o K3d-
menog 6 0ovrunvie onu (O/), 3a 30 mun 00 sx3amena (/13) u uepes 30 mun nocie
akzamena (I13).I1leped nauanom ucciedosanust y cnmyoeHmos onpeoeisics mun
memnepamenma neperou cucmemol no mecmam I Avisenxa. Cumyamusnas mpe-
BOJCHOCHIL U UHOUBUOYATIbHOE MPEBOICHOE COCMOSIHUE ONPedensiloch 8 mpex
pasnelx cumyayusxno [ J]. Cnunbepey ¢ nomowpio dKcnpecc eepcuu mecm-am-
Kem. Dnekmpo@u3suonocudeckiie Uccied08anus GKoHa nposeoeue I31 kopwi
memeHHoU donu mosea (P npasotl u nesott) ¢ meuernuu 10-12 munym. Pesyioma-
mbl. Yemanoeneno, umo 6 3a8uUcumocmu om memMnepamenma HepeHoU Cucmemul y
cmyoenmog I-2o u V-20 kypca umeemces cmamucmuiecku 00CmosepHas pasHuya
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6 noKazamensx dneKmpudeckol akmueHocmu mosed. Kpome moeo, cyuecmsy-
enm Cmamucmuyecku 00CMOBEPHAsL PASHUYA MENCOY ePYNNAMU. Y cmyoeHmog ¢
MENAHXOIUYECKUM MUNOM 8 MOM Jice go3pacme npu cpasHeruu nepuodos O/,
JD u 11D evisignenvt cmamucmuiecku 00CMOBEPHbIE PA3IUYUSL 8 NOKA3AMEISX
D0I Y 17-nemuux cmydenmos menanxoauyeckoco muna ¢ nepuoowt /13 u 113,
8 KaxcOoll U3 Napuvix (71esoll U Npasol)meMeHHbIX 00ell 20108H020 MO32d OM
6030€UCMBUS IMOYUOHANLHOU HANPSAIHCEHHOCMU MPEBOICHO CUNTYAYUU AMNIU-
myoda DII" oenvma-, mema- u anvpa-6onn 6l cemecmpe uzmeHsiemcst no Hapac-
maroweti. OOHAKO y mex d#ce CmyO0eHnos bema-60aHbl USMEHAIOMCA 08YXpasHo.
Bo epemst dK3aMeHAYUOHHO20 NPOYEcca Om 6030€UCMBUS IMOYUOHATIbHO20 HA-
NPSIHICEHUS. Y CIMYOEHIMOB MENAHXOIULECKO20 MUNA 6 €601 U NPABOU MeMeHHbIX
Q0MIAIX 207108HO20 MO32a 8 pumme amnaumyowvt oan I3 peskux omKkIoHeHull He
npoucxooum. B akzamenayuonHot cumyayuu y cniy0enmos V-eo kypcae omauuue
om cmydenmos 1-2o Kypca netpopuzuonocudeckull Koppesim 3MoYUOHAIbHOZO
HANPSIICEHUsL 8 3A8UCUMOCIU OM USMEHEHULl AKMUBHOCMU 8 PA3HBIX VUACHKAX
001€ll 20106HO20 MO324 MENCOY PAZHBIMU 2PYRRAMU HE PA3TUYAENCS.

3aknrouenue. B 3asucumocmu om cunvl, NOOGUICHOCIU U CIADUTLHOCTIU
HEPBHOU CUCTNEMbl UBMEHEHUEe PUMMOE aMnauntyobl 6011 I 201061020 Mo32a
6 nepuoo /{3 u nocie umeem pasnuyHulii xapakmep. B amniumyoe 601buiuH-
cmea 6oan 6 nepuod 11D nabniodaemcest vacmuunoe CHudICeHue.

Knioueewie cnosa: smoyusi, cuntyamugnas mpegojcHOCHb, MeMeHHAs! Q0.
20108HO20 MO320; YEHMPAbHAS HEPEHASL CUCTNEMA.

INFLUENCE OF EXAMINATION STRESS
ON EEG AMPLITUDE IN THE CEREBRAL SPHERE
OF THE BRAIN OF STUDENTS OF THE FACULTY
OF BIOLOGY-CHEMISTRY WITH DIFFERENT
INDIVIDUAL TYPOLOGICAL FEATURES

Rustamova T.V.

During emotional stress, the main indicator of the functional state of the
central nervous system is the change in the amplitude-frequency characteristics
of the EEG. In this regard, some aspects of the neurophysiological mechanisms
of the formation of this situation during the exam, from the point of view of both
theoretical and applied nature, are of great interest. In addition, the age-related
aspects of these changes and EEG correlates during the emotional situation of
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various physiological functions and the study of their integration reactivity is
of great importance.

Purpose. Research comparative study of age-related patterns of changes in
dnamics during the emotional stress of the examination process EEG-amplitude
of electrical activity of alpha, beta, delta and theta waves in the parietal lobe of
the brain in Ist and 5th year students of the Faculty of Biology and Chemistry
with different types of temperament.

Materials and methods. The studies were carried out 2 months before ex-
ams on ordinary days (ND), 30 minutes before the exam (BE) and 30 minutes
after the exam (AE). Before the start of the study, the type of temperament of
the nervous system was determined in students according to the tests of G.
Aysenck. Situational anxiety and individual anxiety was determined in three
different situations according to D.D. Spielberg using the express version of
the test questionnaires. In electrophysiological studies, an EEG of the cerebral
cortex of the parietal lobe (P right and left) was carried out for 10-12 minutes.

Results: It was found that, depending on the temperament of the nervous
system in Ist and 5th year students, there is a significant difference between
different types in the electrical activity of the brain. In addition, there is a re-
liable difference between groups in terms of statistics. In contrast, at the same
age, when comparing the periods of ND, BE and AE in the melancholic type,
statistical reliability was obtained. In 17-year-old students of the melancholic
type in the period of BE and AE, in each of the paired (left and right) parietal
lobes of the brain, the amplitude of the EEG delta, theta and alpha waves of the

first semester changes along an increasing line due to the influence of emotional
tension in an anxious situation. However, for the same students, beta waves
change in two phases. During the examination process, there are no sharp de-
viations in the rhythm of the amplitude of the EEG waves in the left and right
parietal lobes of the brain in the left and right parietal lobes of the melancholic
type from the influence of emotional stress.In the examination situation in 5th
year students, the neurophysiological correlator of emotional stress depending
on changes in activity in different in the lobes of the brain, in contrast to 1st year
students, there are no changes in the same indicators between different groups.

Conclusion: Depending on the strength, mobility and stability of the ner-
vous system, changes in the rhythms of the amplitude of the EEG brain waves
during the DE period and after have a different character. In the amplitude of
most PE waves, partial decreases are observed.

Keywords: emotion; situational anxiety, parietal lobes of the brain, central
nervous system.
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Beenenue

B nporiecce y4eOHOI IeSITENBHOCTH CTY/ICHTOB SK3aMEHAIMOHHAsT CUTYya-
LIUST SIBJISICTCST BAXKHBIM COIIMAIBHBIM (PaKTOpOM, (POPMHUPYET MOTHBAIIHOHHYIO
JESTENbHOCTh U CO3/1a€T BBIPAXKEHHYIO SMOLUOHAIBHYIO HAIPSKEHHOCTSH [3,
16]. B coBpemeHHOM MHpe Ha pPa3HBIX Kypcax BBICIINX YYEOHBIX 3aBEICHHUI
MHTEeHCH(UKANWs y9eOHOW MPOrpaMMBbl M PE3KOE M3MEHEHUE COAEPKAaHUS 1
(hOpMBI 3K3aMEHAIMOHHOTO MPOIIECCa BBI3BIBAIOT N3MEHEHHSI B BBICIIICH HEPB-
HOM JIESITeIbHOCTH, CBA3aHHBIE C HOBBIMH TPEOOBAHHSIMH, YTO 00yCIIaBINBACT
TaKXKe U3MEHEHUs pAna GU3HOIOTHIECKUX (QYHKINH U UX UHTETPALMH 1 TIPH-
BOJWT K BO3HMKHOBEHHUIO YMOIIMOHAIBHOTO CTpecca.

Pan nccnenoBareneil yBenuueHNE YaCTOTHI HEPBHBIX PACCTPOHCTB Y MOIPOCT-
KOB M MOJIOZIEKH CBS3BIBAIOT B IEPBYIO OYEPEib C BO3ACHCTBHEM HETaTHBHBIX
NICUXOCOLMANBHBIX (DAKTOPOB U HEPBHBIM HAIPSHKEHUEM OT MHTEHCU(HKAIINU
yueOHOH rporpaMmsi [2, 7, 14]. C 310i1 TOYKH 3peHUS 3K3aMCHAIOHHBIN CTPECC
SIBJISICTCS] OCHOBHBIM (DAKTOPOM, CO3/IAIOIIMM TICUXO(N3HOTIOTHYECKOe HaITpshKe-
Hue [8, 10,11, 12,16, 19].

DK3aMEHAIMOHHBIN CTPECC, CONPOBOXKIACMBII MOSIBICHNEM KOMILIEKCa TICH-
XO()M3HOIOTHYECKUX M3MEHEHHH, OKa3bIBaeT PE3KOe BO3ZCHCTBIE Ha KHU3HEe-
SITETIBHOCTB, 00pa30BaHUE, TPYAOBYIO U CIIOPTUBHYIO JEATEIBHOCTD U T.A. Tak,
Pa3BUBAOIINICS y CTYACHTOB MEPe]] 9K3aMEHOM «CHHAPOM OXXHAAHHUS», CIIOCO0-
CTBYIOIINH BO3HUKHOBEHHIO IICUXO(HU3HOIOTHIECKOTO CTPECCa, HAPSILY C TEM, UTO
SBIICTCS PIYMHOHN YBEIMUESHHUS TPEBOXKHOH cutyarmi [ 11, 16, 19], cmocobetByer
TaroKe HAPYIICHUSIM aJalTaIlui K CTPECCOBBIM YCIIOBHSAM B pe3ylsTaTe ocnadie-
HMSI PETYJISILIMK BET€TaTHBHO-TOPMOHAILHOTO (DYHKIIMOHUPOBAHMUS U pabOTHI ApY-
THX cucTeM opranusma [2, 5,12, 16, 18]. Bo Bpemst SMOIMOHATIBHOTO HANPSKEHUS
OCHOBHBIM ITOKa3aresieM (yHKImoHabHOro coctostust LIHC sinsiercst n3meHenue
aMILIUTYTHO-4acTOTHOM Xapakrepuctuku O31 [13, 14, 15, 17].B cBsizu ¢ 31tum,
BBISIBJICHUE HEKOTOPBIX aCIIEKTOB HEHPO(PHU3HOIOTNUECKIX MEXaHU3MOB (POPMHPO-
BaHUS 3THX COCTOSTHHI BO BpeMsI 9K3aMEHAIIMOHHOTO ITPOLECca IPEICTaBIsIET 3Ha-
YUTEJILHBIN HHTEPEC KAK C TEOPETUUECKOM, TaK U C MPAKTHYECKON TOUKH 3peHus [2,
4,6,8, 10, 11]. Kpome 3T0OT0, BasKHO H3y9IEHHE BO3PACTHBIX 0COOCHHOCTEN TAaHHBIX
W3MEHCHHUH 1 MHTETPAMOHHON PEaKTUBHOCTH DI -KOpPeIsT B IIepHOIIBI AIMOITH-
OHAJTLHOTO HAMPSDKEHHUS M U3MEHEHHS (PU3HOIOTHIecKiX (hyHKuwi [2, 7, 9, 15].

IleJ1b10 HACTOSAILETO UCCIIEI0BAHMS IBUJIOCH CPABHUTEIBHOE N3YUEHHE BO3-
pacTHBIX 3aKOHOMEPHOCTEH JTUHAMUKH aMIUIMTY/bI ajbda-, Oera-, Aenpra- u
TeTa- BoJH DO, XapakTepH3yIOIINX IEKTPHUECKYI0 aKTHBHOCTh TEMEHHOU
JIOJIM TOJIOBHOTO MO3Tra, BO BPEMsI 3MOIIMOHAJILHOTO HAMPSDKEHUS B YCIOBHUSIX
9K3aMEHAIMOHHOTO cTpecca y CTyAeHToB I-ro n V-ro kypca ¢axynsrera 61o-
JIOTHMU-XUMUH C Pa3InYHBIMH THITAMH TEMIIEpaMEHTa.
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MatepuaJjbl 4 METOAbI

HccnenoBanne mpoBeieHO Ha (akyisreTe OHOIOTHHA-XUMHUU] STHIHKHHCKOTO
TocynapcrBenHoro Yausepcurera. K uccnenoBanuio Ha J00pOBOIILHON OCHOBE
ObLIM TPHUBIIEYEHBI 00YYAIOIINECs 110 METOJIMKE KypPHUKYJIyMaHa MOJTyYeHHE CTe-
TIeHN OaKaIaBpanpaKTHYeCKU 3I0POBBIE CTYACHTHI 1 7-TH neT u 2 1-ro romga (n=68).
32 crynenra Obuti B Bo3pacte 17 niet, 36 cTyneHToB — B Bozpacre 21 rona. Hc-
CJICZIOBaHMS IPOBOIMJINCH B TPEX IPyIIax Ha MPOTSHKEHUIy4eOHOTO Ipolecca
(3a 2 mecs1a 10 PK3aMEHOB), 32 30 MHHYT 70 9K3aMEHOB H cIrycTst 30 MUHYT I10-
cIre sK3aMeHoB. [lepen HagamoM MCCIIeOBaHus Y CTYACHTOB OTPEACIISUICS THIT
TeMIepaMeHTa HepBHOM cucteMbl 1o TectaM . Aitzenka[l]. CutyatuBHas Tpe-
BOXXHOCTB 1 HHAWBHUIyaJIbHOE TPEBOKHOE COCTOSIHUE OIPENEISUIOCHh B TPEX pas-
HBIX CUTYyaIrwsix: oObraHbIi aeHb (OJ1), mepen sx3amenoM (/13) u mociie sx3ameHa
(I19) mo A4 Crmn6epry [20] ¢ mOMOIIBEO dKCIpEce Bepcru TecT-aHkeT. Cpean
HEHUPO(PHU3UOIOrHYECKUX METO/IOB OIPEICIICHHS CTEIIEHH TPEBOXKHOCTH TOJIOBHO-
TO MO3Ta, OTHO M3 BaKHBIX MECT 3aHMMACT 3aIHCh IEKTPHUCCKON aKTUBHOCTH
Mo3ra -35ekrpodHiedanorpadus (33I). DnekTpogU3nOIOTHIECKUE HCCIISIOBa-
HUSL OCYIIECTBILUIMCH B 6 MOHOIOJISIPHBIXOTBEICHUSIX C aKTHBHBIMH JJIEKTPO/Ia-
MH, PaCTIONIOKEeHHBIMH TI0 MEXTyHapoaHOM crcTeme «10-20»: peructprupopanach
33T xopbl TeMeHHO¥ 1omu Mo3ra (P mpaBoit u neBoif) B TeueHnn 10-12 MuHYT
B Tpex curyanusix (O, 1D u I13), pedepeHTHBIN IEKTPO]T pa3MEIIaICs Ha UIl-
cuyIaTepasIbHOI YacTH MOUKH yXa. Perncrpariyst npoBOHIach ¢ MOMOIIBIO ara-
par-komrIniekca Habopa anekTponos «Hetipor-criexrp 16A» («Neyrosofty MMC,
Ivanovo), nosyuennsie D3I -BoNHbI TOCpeICTBOM MeTosa Dyphe (CKOPOCTHOI 06-
MEH ) TIOJIBEPralliCh aMILIUTY/THO-CIIEKTPaJIbHOMY aHaIU3y. B KakaoM oTBeieHrN
JUTSL KaXKZIOTO JIarTa30Ha aMIUIATYIbI pUTMa (JIeNTbTa, TeTa, anb(a, 0eTa) BEIIHCITS-
JIUCH MTPOLICHTHBIH TI0Ka3aTeNb U IIOKA3aTeNT! CIIEKTPAIbHOM CHIIBL, CHJIA CIIEKTPa
JUIsL TMariazoHa aMInInTyx (coracHo nokasanusiM Heiipocodra). Bpemst ananmza
— 8 cexyna. C y4eToM KOIMYeCcTBa 00CIIEOBAaHHBIX CTaTHCTHYECKass 00paboTKa
MIPOBOMIIACH HETIApaMETPUISCKUMH METOAaMH C ITOMOIIBI0 porpaMMEISPSS
(Statistical Package for Social Science). B T0 e Bpems1, yuuTbIBast HEOOXOMMOCTb
U3MEPEHHsI COCTOSTHUSI TPEBOXKHOCTH B TPEX PA3IMUHBIX COCTOSIHHUSIX U CpaBHE-
HHUE B TpeX PopMax (CpaBHEHHE MEXKIY ABYMsI TPYIIIaMH, MEX/Y HECKOIBKUMA
TPYIIIIaMH, BHYTPHU TPYIIIBI), JUTS TAPHBIX BEIOOPOK MCIIOIB30BAJICS KPUTCPHIA
Wilcoxon,mexmy JByMst HE3aBUCUMBIMH BBIOOpKamHu — Kputepuid Mann-Whitney
1 JUTS CPaBHEHUS MKy IBYMsI Pa3HBIMH BHIOOPKAMH HCIIONB30BANICS KPUTEPHNA
ANOVA - F. Bce mndpoBsie TaHHBIE, TIOIYICHHBIC B X0/IC HCCIICIOBAHUS, ObITH
TIOJIBEPTHYTHI CTATUCTHYECKOH 00pabOTKe C y4eTOM COBPEMEHHBIX PEKOMEH/1a-
uid. PacueTsl mpoBeieHb! B anekTpoHHoi Tadmie EXCEL.
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Pe3yabrarsl

Bbu10 ycTaHoBII€HO, UTO Cpe/iu | 7-JIeTHUX IIePBOKYPCHHUKOB PACIIpeeieHHe
T10 THIaM TEMIIEpaMEHTa HEPBHOM CHCTEMBI OBbLIO ClieytomuM: 4 driermarrka,
10 xonepukoB, 10 canrBUHUKOB U 8 MenanxoiaukoB. Cpenu2 1-netHux V-xypce-
HUKOB OBLTO 5 (rermMatukoB, 13 xomepukoB, 11 CAHTBHHUKOB U 7 METaHXOJIH-
KOB. B mepBOM BapraHTe POBEICHHOTO HCCIICIOBAHMUS y | 7-JIETHHUX CTY/ICHTOB
I xypca n3ydeHsl IpoUCXOAsIIIUE O ACHCTBUEM SMOLIMOHAIBHOIO HaIpsIKe-
HUSI 9K3aMEHAIIMOHHOTO MTPOLECCan3MEHEHUsI B aMILIUTYe BOIH D3OI TeMen-
HBIX JIOJICH TOJIOBHOTO MO3Tra. JJaHHBIE Pe3ysIbTaThl MpeACTaBIeHbI B Tabmume 1.

Tabnuya 1.

CpaBHUTE/ILHBIN AaHAIM3 aMILIMTYIHBIX NoKka3areseil BoJH I3I jieBoro u npasoro

Y4aCcTKa TeMEHHOM J0/IM I'0JI0BHOT0 MO3I'a 110 PAa3JIMYHbIM apamMeTrpaM y 17-jieTHux
CTY/IeHTOB MEJIAHXOTMYeCKOr0 THIIA TI0 CPABHEHHIO ¢ IPYTHMHU THIIAMH

P OOBIYHBIH JICHb Jlo sKx3ameHa TTocrne sx3amena

JIeBast Jenera | Tera |Anbda| bera | ensra | Tera |Ansda| bera | Jensra | Tera | Ansda | bera
M | 184,0 (134,5| 74,3 | 60,1 | 234,9 |159,8| 82,5 | 21,0 | 242,3 [172,4| 122,5 | 55,5
+m| 32,0 [152| 43 | 9,0 | 247 |92 | 158 |3,5| 174 | 4,1 | 21,2 | 12,5
min | 75 63 | 58 | 22 70 | 100 | 52 11 150 | 156 | o6l 20

max | 265 [170| 90 | 90 | 278 | 190 | 190 | 40 | 285 [ 190 | 195 | 99

poxn 0,141 {0,091{0,310{0,017[ 0,051 |0,025| 0,128 0,944
pIo 0,889 10,183( 0,161 |0,036
pf | 0,670 10,932{0,061 [0,104| 0,171 {0,234/ 0,0170,308| 0,392 (0,012| 1,000 {0,932
px | 0,119 ]0,010/0,395(0,328| 0,964 [0,721{0,065 [0,082| 0,858 |0,789| 0,859 {0,475
ps | 0,789 (0,150{0,929|0,054| 0,100 |0,054{0,109 (0,032| 0,081 [0,003| 0,561 {0,266
P M | 183,8 [133,4] 71,1 |32,9 | 226,0 |158,0| 71,8 | 21,1 | 237,6 {170,4| 77,0 | 27,3
mpa- | +m | 333 |17,6| 2,7 | 89| 24,2 [10,3]| 53 | 3,3 | 202 | 57| 6,1 | 6,2
B4t Imin| 70 | 50 | 64 | 12| 65 | 95| 56 | 12| 130 |145| 52 | 14

max | 269 [179| 80 | 80 | 265 | 198 | 100 [ 39 | 289 | 194 | 95 69

poxn 0,237 10,128| 0,624 [0,203| 0,051 |0,050( 0,441 {0,889
pad 0,889 10,183| 0,161 (0,036
pf | 0,495 10,932(0,228 (0,305| 0,341 [1,000/0,0330,497| 0,147 |0,017| 0,050 {0,060
px | 0,197 |0,036{0,211 0,306 0,195 0,657 0,037(0,075| 0,824 (0,722| 0,964 |0,532
ps | 1,000 0,534/0,928 (0,533| 0,153 |0,049|0,2470,109| 0,351 (0,037| 0,398 {0,130
Ipumeyanue: CraTucTU4ecKas J0CTOBEPHOCTb MEXKAY MMOKA3aTEISIMU:

PO — B TO#1 e TpyIIIe ¢ MoKa3arelIsiMi 0OBIYHOTO JHS (TapHoe — 1o kpurepuro Wilcoxon);
P23 — B TOI e TPyIIIe C IOKa3aTessiMU Iepe]| Sk3aMeHamH (mapHoe — 1o kpureputo Wilcoxon).
pf — ¢ mokasarensimu rpymnis GhrerMaTHKoB (paHroBoe, o kpurepuio Mann-Whitney);

PX — C HOKa3aTeIsIMK TPYIITE XOJIEPUKOB (paHroBoe, o kpureprio Mann-Whitney);

PS — € TIOKa3aTessiMU IPYIIbI CAHTBUHUKOB (PaHToBOE, 1o Kputeputo Mann-Whitney);
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Kak BugHO U3 Tabnuupl, y 17-1eTHUX cTyneHTOBB cpaBHeHnu ¢ OJIB nepu-
o /1D B n1eBoi 4aCTH TEMEHHOM JTOIM TOJIOBHOTO MO3Ta aMIUTATY/a BosH D3I
6puta Boime Ha 27,7%, a B mepuox 12 ammutyna Bosn D91 yBennumiachk
emre 6osbine — Ha 31,7% (P<0,01). OnHako, 3TO YBEIUYCHUE B aMILTUTYIE
no cpaBHeHuto ¢ /D cocraBmio Bcero 4%. AHalIOTHYHBIE 3aKOHOMEPHOCTH
HaOIoMamuCh B aMIuIATyze BoH D01 1 B mpaBoif 9acTH TEMEHHOH JTOJTH TO-
JIOBHOTO Mo3ra. Tak, ecinu B cpaBHeHuu ¢ O]l ammiutyna nenapra-Boid 3
yBenuumiach Ha 23,0%, To B nepuon 1D »TOT mokaszaTesb YBEIUUUIICS elle
3HaguTenbHel -29,3%(P<0,01).Tem He MeHee, YBETHYCHNE B aMILTUTY/E TIO
cpaBHeHHuIo ¢ IO cocTaBuno Beero 6,3%. Kak MoxxHO 3aMeTuTh, y 17-n1eTHuX
CTYAEHTOB B 00EHX YacTsIX TEMEHHOM JI0JIM TOJIOBHOTO MO3T'a 110/l BO3ACHCTBH-
€M TPEBOKHOM CHUTYaIlMH SMOIMOHAIBHOTO HaNpshkeHus B epuon 10 u I13
aMILTATY/IA eTbTa-BOIH D01 pe3ko yBeImIuBaeTCs, OHAKO 3TO YBEINICHHE
6ostee cymectBeHHO B riepuof I19 (tad.1). DTu pe3ynprarsl MOKa3bIBAIOT, YTO
BO BpEMsI DK3aMEHOB B Ka)KJOM U3 JBYX 4acTel TEMEHHOU J0JM OJIOBHOIO
MO3Tra M3MEHEHHE aMIUTUTYIB AenbTa-BoixH DO y 17-1eTHUX CTYyIEeHTOB B
TedeHue | ceMecTpa IPOUCXOANT IO HapacTaromel THHUU. B pexnme oxu-
JmaHus pe3yiapraroB [1D Ha aMIUITUTYIy JelbTa-BOJIH TPEBOXHAS CUTYaIlUs
BO3JIEHCTBYET €llle pe3ue.

Y MOJIOZBIX JTIOICH TOTO YKE BO3pacTa MOBHIIIICHUE aMILTUTY/IBI TETa-BOIH
93T neBoro yuactka TeMeHHOU nonunpu 3 B cpaBHenun ¢ OJlcocTaBu-
10 18,8%. D10 paznuune B nepuon I13 ObL10 eme Oosiee 3aMETHBIM U 10
cpaBHernuto ¢ OJ] Oputo BBImIE Ha 28,2% (Tab. 1). B Teuenun sx3ameHa-
LIMOHHOTO Tpoliecca pazHuua coctaBmia 9,4%. B cooTBeTCTBUU CO BCEM
9TUM y CTYIACHTOB HaOJIOAAaeTCs MOBBILICHHE aMIUIUTY/AbI TeTa-BoiaH DO
B MPaBOM YaCTH TEMEHHOM JIOJIM TOJOBHOTO Mo3Ta. Tak, BO Bpems KaxJa0-
TO W3 [IByX MEPUO0B IK3aMEHAIIMOHHOTO MPOIlecca aMIUTHTYIaTeTa-BOJH
O3I no cpaBuenuto ¢ OJ] noseimanacy Ha 18,4-27,7%, COOTBETCTBEHHO
(P<0,01) (Tad.1).

Oco00 HaZmo OTMETHUTH, YTO HECMOTPS Ha 3HAYUTEIHHO Oolee HU3KHe ad-
COJIFOTHBIC 3HAYCHUS aMILTATY/IbI TeTa-BOJH DD B CpaBHEHHUU C aOCOIFOTHBIM
3HAUYCHHUEM ACJIbTA-BOJIH, OTHOCUTCIIbHBIC U3BMCHCHUS UMCIOT CXOI[HI)Iﬁ Xapak-
Tep (tab.1).

VY 17-neTHUX CTyAEHTOB aMIuTyna anbga-sosH IO 1eBoil TeMeHHOH
Jonu rosioBHOTO Mosra B nepuon OJl, cocrasnstomas 74,3+4,3 enuHuIibl, B
nepuox 12, ysenmuuimuck Ha 10%, crana paBHo# 82,5+15,8 equHUIBL. DTOT
yposenb B iepuof 19 o cpasrenuto ¢ O/, ysenmumics Ha 64,8 % ncocraBuin
122,5+21,2 equaun (Tad.1).
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Awmmnuryna anbda-soaH D3I mpaBoro yyactka TeMEHHOH 101U TOJIOBHOTO
mosra B iepuon O] 6puta 71,1+£2,7 enunun, B nepuon /1D 3Ta BenmudyuHa paB-
Hanacek 71,8+5,3 equnu, a B nepuox 110 — 77+6,1 enunuu.Ecnu ammuryna
anbga-BoaH D[ paBoil TeMEHHOM /1071 TOJIOBHOTO Mo3ra B nepuon /15 He
N3MCHAAaChb, TO B IEPUO/ I1D oTMeuanuch HE3HAYNTEIBLHBIE OTKIOHEHUS (yBe-
nuaenue Ha 8,3%).

VY cTyneHTOB 3TOTO BO3pacTta aMIunTyaa Oera-sosiH 33 eBoro yuactka
TEMEHHOH JT0NIM TOIOBHOTO Mo3ra 1o cpaBHenuto ¢ OJ[ B mepuox D pesko
cHHI3MIAch (mpuMepHo B 3 pasa, P<0,01).

OpmHako HECMOTpPS Ha TO, YTO ITO CHIDKeHHeB mepuon [1D mpubimxka-
nock k yposrro OJI, oHO Bce emre ObuTO BhIC ypoBHs J[D Oosee, ueM B 2
paza (Tab.1).AGCOMIOTHBIN TTOKa3aTe b aMILTUTYIbI OeTa-BoaH DD1 mpaBoro
y4acTKa TEMEHHOW JI0JIM FOJIOBHOTO MO3ra II0 CPaBHEHUIO C JIEBOM H0OJEH-
ObUTa HUKE U paBHsIach 32,9+8,9 B mepuon OJ1, 21,143,3 B mepuon D u
27,3+6,2 B mepuon [13.

OTH pe3ynbTaThl MOKa3bIBAIOT, YTO Y CTYACHTOB [-r0 Kypca B IepHoz HK3a-
MEHAIIMOHHOTO TpoIlecca M3MEHEHUSI aMILTUTYAbI OeTa-BoiH DO B KaxIoM
U3 JIByX y4acTKOB TEMEHHOMW JIOJIM TOJIOBHOTO MO3Ta HOCST BOJHOOOPA3HBIN
XapakTep. YCHICHHE BOJHEHHSA B repuos D 1 HanpsHKEHHOCTh, CBSI3aHHAA C
OXXHJTAaHUEM pe3ylibTaTa 9K3aMeHa, OKa3bIBasi Pe3KOe BO3/ICHCTBHE HA aMILIUTY-
Iy TaHHBIX BOJIH, MPUBOAUT K UX CHUKEHUIO. OTHAKO 3TO CHUKCHUE B TIEPHOJT
I1D nmpubnwmxaercs k yposHto O/JI.

B ouepenHoM BapuaHTE MPOBOAMMOTO HCCICIOBAHMS, U3MEHEHHUS B aM-
mauTyae BoaH D21 TeMEHHOH 10 roJIOBHOTO MO3ra, MPOUCXOSLIUE 0]
BO3JCICTBUEM HMOLIMOHAIBHON HANIPSKEHHOCTH 9K3aMEHALMOHHOI'0 ITPOLIEC-
ca, U3ydJanuch y 21-neTHux ctyneHToB V Kypca. JlaHHBIE pe3yabTaThl Mpe-
CTaBJICHHI B Ta0mme 2.

YcTaHOBIEHO, UTO Y 21-JIeTHUX CTYAEHTOB aMIIuTyaa BoiaH DO je-
BOW 4aCTHU TEMEHHOM J0JU B KAKJIOW U3 TPEX I'PYII NPAKTUUECKU HE U3-
MEHSIETCS. DTO TOKAa3hIBAET, YTO SMOIMOHAIBHBIA CTpECC, BOSHUKAIOIHNA
OT JK3aMCHAIIMOHHOTO BOJIHCHUS YCTYICHTOB-MEIAHXOIHKOB V-ro Kypca,
HE OKa3bIBasg CEPhE3HOTO BO3JACHCTBHS Ha ANIEKTPUUYECKYIO aKTHBHOCTH
BOTH D3I, HEe JEMOHCTPUPYET pazIUdNil IPH MEePexoe OT OJHOI BOIHHI K
JIpyTroiu.

AHaNOrn4YHbIe 3aKOHOMEPHOCTH OOHAPYKHUBAIOTCS U Y MOJIOJBIX JIFOAEH B
BospacTe 21 roga B amrmuTyae BosiH D3I mpaBoii yacTH TEMEHHON JTOJU TO-
nmoBHOTO Mo3ra. Tak, 37ech Takke B K&KIOH U3 TPeX TPYIIT aMILUTUTYAa BOJTH
90T npakTU4ecKd HE U3MEHSAETCSL.
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Tabnuya 2.
CpaBHHUTeJILHBIH aHAJIN3 AMILINTYIHBIX Noka3aTtesieii I jieBoro u npasoro
Yy4acTKa TeMEHHOIi 10/1M F0/JI0BHOI0 MO3I'a 110 Pa3/IMYHbIM NapamMerpam 21-j1eTHuX
CTYI€HTOB MeJAHXOIHYeCKOro THIIA 10 CPABHEHHIO ¢ APYTUMH THIIAMHU

P OOBIUHBIN 1€HD J10 sK3amena |Hocne SK3aMeHa

JIeBast Jenbra|Tera |Aneda |bera |Hdensra|Tera [Anmbda|bera |[lensra|Tera |Anbda [bera
M 259.4 1165,1176,4 |18,0 |266,0 |169,0|76,4 |16,7 [262,3 [166,3(76,3 |18,0
+m (3,1 46 |55 2,66 (3,7 |66 (41 (2,0 28 (3,0 (3,1 (2,5
min [250 [155 |65 12 258 |150 |65 10 249|155 |65 10
max (270 190 100 (30 282|196 (98 25 270 |177 |89 28
pl7 0,182 (0,352]0,826 10,004 (0,684 |0,954 0,562 |0,487 (1,000 (0,246 (0,147 (0,011
poxt 0,176 {0,55310,833 [0,866 {0,601 {0,75310,753 {1,000
pId 0,612 10,866 (1,000 {1,000
pf 0,463 10,22210,682 [0,414 10,462 |0,808|0,684 {0,569 0,625 |0,255]0,568 0,511
px 0,779 10,63310,634 0,361 |0,661 [0,721]0,251 {0,812 {0,552 {0,499(0,283 {1,000
ps 0,617 10,238(0,466 (0,338 0,525 0,319]0,219 {0,276 10,651 |0,341]0,358 10,133
P M 264,6 |164,7(78,3 |18,1 |268,9 |169,7|77,6 |18,0 |265,6 |167,6|76,0 |18,7
mpa- |=m (3,5 4,6 |52 [2,1 |41 |59 |38 |28 (2,7 |28 (3,0 2,7
Bad Imin [254 |150 |63 11 256 |158 |63 10 255 |156 |63 11
max [278 (185 |99 28 286 (200 (91 28 275 180 |85 29
pl7 10,183 10,487(0,413 {0,385 0,027 |0,562]0,295 0,416 |0,817 |0,602]0,728 10,202
pox 0,398 (0,498(0,933 (0,735 {0,799 (0,735(0,553 (0,752
pad 0,611 (0,671(0,686 1,000
pf 0,569 [0,463(0,121 (0,464 0,743 {0,624 0,807 {0,935 0,463 {0,413]0,513 {0,413
px 0,809 0,721]0,781 10,449 0,905 {0,842|0,111 (0,721 {0,634 |0,841(0,163 0,721
ps 0,891 {0,221(0,618 (0,363 {0,928 [0,927(0,089 {0,297 {0,496 0,388|0,273 {0,293
IIpumeyanue: CraTucTUdecKas J0CTOBEPHOCTb MEXKAY [TOKA3aTEIIIMHU:

POX — B TOI1 2ke TPyIIIIe ¢ IOKa3aTesIMU 00BIYHOro AHS (mapHoe — o kputepuro Wilcoxon);
PJI3 — B TOH K€ TPYIINIE C OKa3aTeI MU MIepet Sk3aMeHaMH ([apHoe — 1o kpurepuio Wilcoxon).
pf — ¢ mokasarensmu rpymmsl (prerMaTHKoB (paHroBoe, 1o kpureputo Mann-Whitney);

PX — ¢ IOKa3aTeJIsIMU TPYIIIEI XOJIEPUKOB (paHroBoe, o kpureputo Mann-Whitney);

Ps — ¢ MOKa3aTeIsIMH TPYIIIbI CAHTBUHUKOB (PaHroBoe, 1o kpureputo Mann-Whitney);
pl7 — co craTUCTHUECKUMU JAHHBIMU 1 7-JIETHUX.

ITonyuyennble pe3ynbTaTbl MOKA3bIBAIOT, YTOAMOIIMOHAIbHAS HAIPSHKEH-
HOCTh Kak B nepuoj 13, Tak u [1D He oka3piBaeT HU YCHUIIMBAIOIIETO, HU OC-
TAOJISFOIIETo NSHCTBHS Ha aMIDIUTYAY BOJH B IIPAaBOIl 9acTH TEMEHHOW TOJH
roJ0BHOT0O Mo3ra. [103ToMy B TE€UEHMH Ka)IOro U3 JABYX SK3aMEHAIIMOHHBIX
MPOIIECCOB aMIUIUTY/la BOJH He M3MeHsieTcs. BeposiTHee Bcero, ajantaiioH-
HBII MPOIIECC Y CTYJCHTOB B 3TOM BO3PACTE YK€ MOJHOCTBIO CPOPMHUPOBAH.
C npyroii CTOpOHEI, Oaromapst TOMy, 9TO JTaHHBIC CTYACHTHI B TCUCHUH yIe0-
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HOTO Ipoliecca PETYJISIPHO YUaCTBYIOT B 9K3aMEHAIIMOHHBIX MIPOLIeCcCax, Y HUX
ocnabeBaroT AEMEHTHI CUTYaTHBHOTO BOJIHEHHS, M B OTIIMYHE OT |7-IeTHHX
JeHCTBHE IMOIMOHAFHOTO CTpecca Ha ICHTPAIbHYI0 HEPBHYIO CHCTEMY Ha-
XOIUTCSI Ha OOJiee HU3KOM YPOBHE. B KOHEUHOM HTOre, B KXKIOH U3 JIBYX Te-
MEHHBIX JI0JIEH TOIOBHOTO MO3Ta ChJjla aMIUIUTYAbl D1 BOJH BO BCEX rpyInax
MIPaKTUIECKN HE M3MCHSCTCS.

V 21-51eTHUX IOHOUIEH MEIaHXOJMYECKOTO TUIA B IPABOM M JIEBOM 4a-
CTSIX TEMCHHOM JIOJIM TOJIOBHOTO MO3ra aMIUTUTY/a JeibTa-, TeTa-, aibda- u
0eTa-BOJIH B CPAaBHEHUH C COOTBETCTBYIOIIMMH TTOKA3aTeIsIMH JIPYTHX THIIOB
B TEUYCHUHU BCETO HCCIICIOBAHUSIIPOIESMOHCTPHPOBAIN HEOTHOZHAYHBIC Pa3-
nuuust. Takue pas3iauyusi XOpoIno 3aMETHBI B aMIUTUTYIC OcTa BOJH B MEPUOL
19 (P<0,05). Ilpu cpaBHEHUHU CTYACHTOB MEJIAHXOJIMYECKOTO THIA C (Iier-
MaTHYECKUM BBLICHHIIOCH, 9TO B mepuonsr/|D u [1D B Oera-BomHax J1eBoi u
MpaBoil TEMEHHBIX J10JIEH UMeTIa MECTO OIpe/ieJIeHHAas pa3HUIla. AHAJIOTUYHAas
3aKOHOMEPHOCTH MPOCIICKUBATIACH B OTa-BOJIHAX B TCMEHHOM JI0JIE€ TOJIOBHOTO
MO3Ta IIPH CPaBHEHUH METAHXOJIMYECKOTO THITA C XOIEPHUKAMUAN CaHTBUHHKA-
muB niepuof [13. Pa3numa HaOmroganachk Takke U B alb(a-BOIHAX B TICPHOJIC
2. B neBo#t TeMEHHOM J10JI€ Y CTYJACHTOB MEJIaHXOJINYECKOTON XOIEPUIECKO-
ro THIIa pa3HUIA YyBCTBOBAJIACh B alb(a- BolHAX B mepuoxe /13, Baeibra-
u anbga-ponHax B mepuone [19. Ilpu cpaBHEHNH METaHXOIUYECKOTO THTIA C
caHrBuHUKamu B iepuo [19 orMeuanack pa3HuIa B ainb(a-BoIHAX JICBOU Te-
MeHHOM f011. B mpaBoii Temennoi none B nepuogax O/, 12 u 1D paznuyuwmii
B BOJIHAX HE HAOIIONAIOCE.

3aki0ueHue

Pe3ynbraThl MPOBECHHOTO NCCIIEJOBAHNUS TIOKA3bIBAIOT, YTO €CIIH B PUTMaxX
amrmuTyas! BorH D01y 21-neTHnx (VKypce) METaHXOIMKOB B IIPaBOU U JICBOU
YacTsIX TEMEHHOM JIOJIM TOJIOBHOTO MO3ra pa3HuIa He 0OHapyKUBAaeTCs, TO y
17-1eTHUX CTY/IEHTOB [-r0 Kypca B aMIIJIUTY/I€ BCEX BOJIH BBISBIAIOTCS PE3KHE
mepenaabl. B mepromasr BEICOKOTO SMonMoHaIbHOTO cTpecca D u 1D B obenx
YacTsIX TEMEHHOM JIOJIM YBEJIMUYMBACTCS PUTM aMIUTUTY/IBI JieibTa —BoH D00
[4,5,7,9, 11].Bo Bpemst mokost putM anbha-soiaa D3I cnado usmeHsercs. O1a
pasHu1a Gonee 3aMeTHa B nepuon [1D. ¥V Bcex CTyleHTOB MIIAAIINX KypCOB
BO BpeMsI O’KHJIaHHS PE3yJIbTaTOB SK3aMEHa TPEBOXKHAsI CHTyalus ele Ooiee
ycunuBaerces [2, 3, 6, 11].

[ToaTOMY B TEMEHHOI J10JI€ TOJIOBHOTO MO3ra Y MEIaHXOJUKOB B MEPHOI
I3 u I1D B cBs3u ¢ BomHEeHHEM puUTM BoitH D3I mossimmaeTcs. OgHAKO, B aM-
mTyae Oera-BosiH HaOmonaercst peskoe ocnabdnenue. C 1pyroil CTOpOHBI, B
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9K3aMEHAIMOHHOM CUTYaI[Mi MOTUBBI Pa3BUTHUS IMOIIMOHATIBHOTO HANPSHKEHUS
Y Pa3HbIX CTYZCHTOB MOBBIMIAIOTCA B pa3HOi creneHu. [leponpuunna 3T0T0, B
TOM, YTO CTY/ICHTHI [-ro Kypca BIiepBbIe YHaCTBYIOT B 9K3aMEHaX, B CBSI3H C YeM
y HHUX OTCYTCTBYET YBEPEHHOCTb B JIOCTH)KCHHH HEOOXOANMBIX PE3YIIbTATOB.
DaKTUYECKH, IK3aMEH OyAydr COCTOSHHEM IICUXOAMOIMOHAIEHOTO HaIPsKe-
HUSI, TTI0-Pa3HOMY OKa3bIBaeT BO3/IEHCTBHE HA (DYHKIIMOHWPOBAHUE OPTraHN3MA.
Bo3HuKHOBEHNE SMOLIMOHAILHOTO HAMPSKEHHS BO BPEMs SK3aMEHa XapaKTe-
pU3yeT Kak CyObeKTHBHOE, TaK U 00bEKTHBHOE COCTOSIHUS CTyneHTa. [loaTomy
MHJIUBHU/yaJIbHOE COCTOSHHE TPEBOKHOCTH y TIEPBOKYPCHHUKOB B nepuon J19
BapbUPYET B MUPOKUX npenenax [11]. ¥V cTynenros V-ro kypca B 5k3aMeHa-
LIMOHHOM CUTyallM TOBBIIICHHE aKTUBHOCTH HEWPOPH3HOIOTHIECKOTO KOp-
pensaTopa SMOIMOHAIBHOTO HAPSKEHUS B PA3HBIX JOJISIX TOIOBHOTO MO3Ta,B
OTJIMYHME OT TEX JKE TOKa3aresied y CTyleHTOB 1-To Kypca, MeKay IpyHiaMu
npaktryecku He uamensercs [ 12, 13]. [lepex sx3amenamu ([13) y cTyneHTOB ¢
BBICOKMMH 110 TecTy JIbfomiepa mokaszaTensiMi cTpecca U ¢ TIOBBIIIICHHOH Tpe-
BOYKHOU peaKTUBHOCTHIO 10 TecTy Crimtbepra Te wim uable D1 pUTMEL B Te-
MEHHOI1 J10JI€ TOJIOBHOTO MO3ra JOCTOBEPHO Bbicokue [4, 5, 7, 8, 14]. Onnako
Jlake Y TaKuX CTYJCHTOB V-TO Kypca CTENeHb alallTallid K SMOLIMOHAILHOMY
HaNpsDKEHUIO, BO3HUKIIEMY BO BPEMs 9K3aMEHAIIOHHOW CUTyaluu, ObIBacT
BBICOKOW. B omnmume ot 31010, ¥ 21-IETHUX CTY/IEHTOB —MEJIAHXOJINKOB aM-
mTyaa 6era-BoiaH O3I B paBoii 1 1eBOW TEMEHHOM J10J1e TOJIOBHOTO MO3Ta
pe3Kko Bo3pacTaer.yY JIaHHbBIX CTYACHTOB IIPOMCXOAUT OIpelielieHHOe ociabe-
HUe (HOPMUPOBAHUS NANTALMH K SMOIHOHAILHOMY HANpPSDKEHUIO B TIEPHONT
sk3ameHoB [11, 18].

Takum 006pa3om,BaKHOCTH ITPOOIIEMBI, KOTOPYIO MbI HCCIIEyeM, 00yCIIOB-
JIeHa 000CTPEHUEM NTPOTUBOPEUHI MEKAY OMOTICHXOCOMATIBHON CYIITHOCTBIO
YeJIOBEKa M BO3/ICHCTBHEM HEY/IOBIETBOPUTEIBHBIX IICHXOCOIUAIBHBIX, IKO-
JIOTHYECKHX (PaKTOPOB, KOTOPBIE B ITOCIIEJHUE I'OJIbI BCE Yallle IPUBOAAT K Ha-
PYUICHUSM aJanTalliy | Pa3BUTHIO cTpecca. B CBSI3H ¢ 3TUM B HCCIICIOBAHUAX
MOXHO TOTBITAThCSl OOBSICHUTH POJIb TEMIIEPAMEHTa B CTPECCOBBIX BO3JICH-
CTBHSIX IIyTeM OOCIIeIOBAaHMS CTY/IECHTOB Pa3HBIX KypCOB C HCIIOJIb30BaHHEM
METOJIOB NCUXO(U3UOIIOrMYECKOTO TECTUPOBAHUS M AIEKTPOPU3HOTOTHUECKIX
METOZIOB B YCJIOBUSIX 9K3aMEHAI[MOHHOTO CTPECCa, KOTOPBIH SBIAETCS MOAEIBIO
SMOIMOHAIBHOTO HanpsbkeHNs1. [I0CKoIbKyY M3ydeHHne CHCTEMHBIX MEXaHH3MOB
MHTErpanu (GU3N0NOrnuecKux (GpyHKIUI B 9K3aMEHAIMOHHBIX ITpolieccax y
CTYACHTOB SIBJISIETCA ONHOW M3 BaXKHEHIIMX 3a/1a4 COBPEMEHHOUW BO3pacTHOM
¢usnonorny, OMOMEIUIIMHEI B LIEJIOM, peaIM3alisl 3THX BOIPOCOB B TEUCHNE
00pa3oBaTeNbHOTO Mpoliecca TECHO CBs3aHa ¢ HEOOXOIMMOCTBIO pa3paboTKu
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TEOPETHYECKUX KPUTEPUEB aOCOTIOTHBIX 3HaUeHUH (PH3MO0I0TNYECcKOil HOPMBI
HOTKJIOHEHHH, OTPAKAIOLINX TECHYIO CHCTEMHYIO B3aUMOCBSI3b (DYHKITHH.

BriBoabI

VY 17-neTHUX CTYACHTOB C MEIAHXOIUYECKUM THUIIOM HEpBHOW CHCTEMBI B
nreprozp! 19 1 [1D B 00enx TEMEHHBIX JAOJISX TOJIOBHOTO MO3Ta OT BO3/IEHCTBHUS
TPEBOXKHOI CUTYaIMU SMOIIMOHAILHOTO HAIPSDKEHUSI aMILIMTY/A JeNbTa-, TeTa-
u anbga-oan DOI B | cemecTpe u3MeHsuiach 1o Hapacraromiei. Ho y aTux sxe
CTYICHTOB OeTa- BOJHBI N3MEHSUTUCH IBYX(a3HO.

1. B mpomecce 3K3aMEHOB OT BO3/I€HCTBUSI 3MOLIMOHAILHOTO HANIPSKEHUS
y oOyuatormmxcst Ha [ 1 V Kypcax MOJIOABIX JIFOJIEH METaHXOIMYECKOTO
THIIA B JICBOU U npaBoﬁ TEMEHHBIX T0JIAX T'OJIOBHOT'O MO3ra B pUTMEC aM-
nTyap! BOiH D3I pe3KuX OTKIOHEHHUH HE POUCXOJIHT.

2. B 3K3aMeHalMOHHOMN CUTyalluH y CTYEHTOB V-ro Kypca B OLINYHE OT CTy-
JeHToB I-ro Kypca Helpo(hH3HONOrHYECKUiA KOPPEIISIT SMOIMOHAILHOTO Ha-
TIPSDKEHMS B 3aBUCHMOCTH OT M3MEHEHHI aKTHBHOCTH B Pa3HBIX y4acTKax
JIOJIEH TOJIOBHOTO MO3Ta MEK/Ty Pa3HBIMHU IPYIIIIaMU HE Pa3IniacTcs.

3. YcTaHOBIEHO, YTO B 3aBUCUMOCTH OT TeMIIEpaMEeHTa HEPBHOW CUCTEMBI
y cTyzneHToB I-ro u V-ro kypca B nokasaressix 3JeKTpUUeCKOi aKTUBHO-
CTH MO3Ta €CTh CyIIECTBEHHAS pa3HHMIIA.

4. B 3aBUCHMOCTH OT CHJIBI, ITOABHKHOCTH M CTAOMIBHOCTH HEPBHOW CH-
CTEeMBI, U3MEHEHHE PUTMOB aMILIUTY I BosiH D3I Biepuon /12 u mocie
ObIBaeT pa3nuyHBIM. B amruinTyne OomsImuHCTBA BONH B epuox [13
HaOJII0/1aeTCsl YaCTUYHOE CHIDKEHHE.
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ADAPTIVE PECULARITES
OF CHLOROPHYLL CONTENT DYNAMICS
IN PINUS SYLVESTRIS AND PICEA OBOVATA
CONIFERS UNDER VEGETATION CONDITIONS
IN THE SOUTH OF EASTERN SIBERIA

Oskorbina M.V., Korotaeva N.E., Suvorova G.G.

One of the most important factors in the study of photosynthesis is the
state of the pigment Fund of the photosynthetic apparatus. Under different
climatic and natural conditions, photosynthetic activity will tend to the max-
imum values. In the conditions of the South of Eastern Siberia, coniferous
stands are most widespread, the stability and biological productivity of which
directly depends on the realization of photosynthetic potential during the
growing season.

The study presents the analysis of the dynamics of the content of pho-
tosynthetic apparatus pigments of common pine (Pinus sylvestris L.) and
Siberian spruce (Picea obovata Ledeb.) at optimal moisture and unfavor-
able soil humidity during vegetation season. The material was selected at
the experimental site located on the outskirts of Irkutsk (the territory of
SIFIBR SB RAS).

The content of chlorophyll a and b in needles was determined using the
SF 56 spectrophotometer in an extract with acetone during the vegetation
periods under study. Photosynthetic uptake of carbon dioxide by needled
shoots of the pine and spruce of the second year of lifespan was record-
ed by a multi-channel unit mounted on the basis of the IK gas analyzer
“Infralyt-4”. Two types of coniferous photosynthesis strategies are shown
under different humidification conditions. It was found that under different
conditions of soil moisture during the growing season in coniferous trees,
the dynamics of chlorophyll content in light-harvesting complexes of pho-
tosystem Il has several periods of increase.

Keywords: chlorophyll; light-harvesting complexes, photosynthetic appa-
ratus; photosynthesis,; adaptation; climatic factors, coniferous trees.
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AJAIITUBHBIE OCOBEHHOCTH
JANHAMUKU COAEPKAHUA XJTOPODPUIIIIA
B XBOE PINUS SYLVESTRIS U PICEA OBOVATA
B YCJIOBUAX BET'ETALIUU IOT'A
BOCTOYHOMN CUBUPU

Ockopouna M.B., Kopomaesa H.E., Cysoposa I'.I.

OO0HUM U3 BAICHEUUUX PAKMOPOS NPU U3VUEHUU Npoyecca pomocunmesd
SABNAEMCS COCMOSIHUE NUSMEHTNHO20 (POHOA hOMOCUHMEMUUECKO20 annapama.
Ipu paszuvix KIUMamuyeckux u nPUpOOHbIX YCA0BUAX (POMOCUHMEMUYECKAasl
AKMUBHOCTL OYOem CMpemMumsCst K MAKCUMAIbHbIM 3HaYenusim. B yciosusx
FO2a Bocmounoii Cubupu nHauboavuiee pacnpocmpanenue UmMerom xeoliHvle
0pesocmou, YCmouuusoCms U OUONLO2UYECKAs NPOOYKMUSHOCHLL KOMOPbIX
HANpsIMy1o 3aucum om peaiusayuu Gomocunmemuyeckoeo nomeHyudid 6
nepuoo gecemayuu. Mamepuai omoupanics Ha IKCREPUMEHMATLHOM Y4dACmKe,
3anoxceHHom Ha okpaune 2. Upxkymcka (meppumopus CUOUFP CO PAH).
Cooepoicanue xnopouina a u b 6 xeoe onpeodensinu ¢ NOMOUWbIO CHEKMpPo-
domomempa C® 56 (JIOMO, Poccus) 6 sulmsidicke ¢ ayemoHom 6 meueHue
UccedyemMvlx 6e2emayuoHHbX nepuodos. Domocunmemuueckoe NO2NOueHue
VNEKUCTIO20 2a34 OX6OCHHbIMU NOOE2AMU 6IMOPO20 200d JHCUZHU COCHbL U elU
pecucmpuposa MHOZOKAHAIbHOU YCMAHOBKO, CMOHMUPOBAHHOU HA OCHOGE
UK-2azoananusamopa «Infralyt-4». B uccredosanuu npedcmasier aHauus
OUHAMUKU COOEPIACANUSI RUSMEHMO8 YOMOCUHMEMUYECKO20 ANNAPAMA COCHbL
obvikHosennotl (Pinus sylvestris L.) u enu cubupckott (Picea obovata Ledeb.) 6
VCIOBUSX ONMUMATBHO20 YEIANCHEHUS U HeDIA2ONPUSIMHO20 NO YPOGHIO NOY-
6€HHOUL grAdCHOCMU nepuoda eéecemayuu. [lokazanvl 06a muna cmpamezuu
homocunmesa X60UHbIX NPU PAZIUYHBIX YCAOBUSX YEILANCHEHUS. YCMAaH081eHO,
Mo NpU PA3IULHBIX YCIO0BUAX NOYGEHHO20 YEIANICHEHUSL NEPUOOd Beemayu y
XBOUHBIX OUHAMUKA COOEPAHCAHUS XIOPOPUILA 8 CEEMOCOOUPAIOUIUX KOMNIECK-
cax pomocucmenmvl 11 umeem HecKoIbKO NEPUOOOS8 YEEIULEHUSL.

Knrouegwie cnosa: xnopoguan,; ceemocoduparoujue KOMNIeKcol, homocum-
memuyeckutl annapam, gomocunmes; adanmayusi;, KiumMamuyeckue Gaxmo-
Dbl, X8oliHble.

Introduction
Photosynthesis is one of the most important physiological and biochemical
processes occurring in the plant body. Complete transformation of energy in the
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process of photosynthesis is known to take place through five main protein com-
plexes of the thylakoid membrane: PS I and PS II complexes, LHC cytochrome
b6/f complex and membrane ATPase. The ratio of these complexes varies in the
process of biogenesis of the photosynthetic apparatus [1, 2], as well as in the ad-
aptation of plants to different light conditions [3]. Chl a is known to be part of RC,
LHC contains carotenoids, Chl a and all Chl 5. LHC and the PS II complex are
mainly localized in the granule sections of the thylakoid membrane, while PS I and
the mating complex are located in the contact zones of the membrane with the chlo-
roplast matrix (in stromal thylakoids and end sections of granule thylakoids [1, 4].

The stability of plant photosynthetic apparatus is formed through the change
of concentration and redistribution of green and yellow pigments in LHC and
/ or RC of photosystems [5]. Chl a is the main pigment of photosynthesis, its
structure, biogenesis, and function have been studied in great detail. Chl b is
widely known to serve as an auxiliary light-harvesting pigment that captures and
transmits light energy to the reaction centers of photosystems. It accounts for
approximately 15-25 % of the total chlorophyll content [6, 7]. Chl b is localized
only in the light-accumulating complexes (LHC) of photosystems (LHC I and
LHC II) and the small antenna of the photosystem (PS) II [8], in contrast to Chl
a, which is a part of the crustal complexes of photosystems. In LHC I, Chl b is
about 22 % of the total amount of chlorophylls, in LHC II - about 43 %, in the
pigment-protein complex of the small antenna-31-46 % [4]. It has been shown
that Chl b absorbs light in the short-wave region (425-475 nm), in which Chl a
weakly absorbs light. In this regard, Chl b significantly increases light collec-
tion in low light conditions. Chl b participates in the transfer of approximately
50% of the energy absorbed by carotenoids to Chl a [9, 10].

According to modern concepts, Chl a: Chl b ratio is higher at higher light
exposure than at low light exposure, and the regulation of the Chl b synthesis
is important for the adaptation of plants to light of different intensity [11]. Chl
b acts as the main regulator of the antenna size of the photosynthetic appara-
tus: the binding of Chl b to LHC antenna proteins stabilizes it, and the initial
catabolism reaction of Chl b activates a cascade of proteins that perform anten-
na disassembly. Since Chl b is concentrated only in the antenna, a decrease in
the content of antenna proteins leads to a change in Chl a: Chl b ratio [10, 12].

Quantitative data on the content of photosynthetic pigments can be con-
sidered as a component of the ecological and physiological characteristics that
make it possible, together with other parameters of functional activity, to iden-
tify the features of adaptation of the species that ensure successful existence of
plants under extreme environmental conditions [13].
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The influence of climatic conditions on the course of photosynthesis and the
content of pigments has been reported [14, 15].

Southern regions of Eastern Siberia are characterized by special climatic
conditions, such as high levels of solar radiation, cold winters, and insufficient
soil moisture during summer vegetation period. Most of the territory is dom-
inated by such coniferous species (Picea obovata and Pinus sylvestris) that
demonstrate high resistance to low temperatures and biological productivity
[14]. These conditions contribute to the formation of their special mechanisms
of adaptation to specific growing conditions.

With this in view, the aim of the present work was to identify adaptive
changes in the content of chlorophylls and PSA LHC in needles of common
pine (Pinus sylvestris L.) and Siberian spruce (Picea obovata Ledeb.) due to
photosynthetic productivity during vegetation periods with different climatic
conditions.

Research materials and methods

The material was selected at the experimental site located on the outskirts
of Irkutsk (the territory of SIFIBR SB RAS). Needle samples were taken from
the middle part of the crowns of three trees of each species.

The content of chlorophyll a and b in needles was determined using the SF
56 spectrophotometer (LOMO, Russia) in an extract with acetone [16, p. 154]
during the vegetation periods under study. The samples were taken from the
middle part of the crowns of three trees of each species. The proportion of chlo-
rophylls included in light-harvesting complexes (LHC) from the total amount
of green pigments was calculated taking into account the fact that all Chl b is in
LHC and the ratio of chlorophylls a/b in LHC is 1.2 [17]. During all the years
of observation, the arithmetic mean of the pigment content from 9 samples was
calculated. The standard deviation calculated by Microsoft Excel 7.0 software
varied within the range of + 0.01-0.08.

Photosynthetic uptake of carbon dioxide by needled shoots of the pine and
spruce of the second year of lifespan was recorded by a multi-channel unit
mounted on the basis of the IK gas analyzer “Infralyt-4” [18]. Three trees of
each species were used in the experiments. Needles monthly photosynthet-
ic productivity was calculated as a product of multiplication of the average
daily photosynthetic productivity determined by the number of experimental
days by the number of days in the month. Annual photosynthetic productiv-
ity was calculated as the sum of photosynthetic productivity readings for all
growing months.
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In parallel with studies of carbon dioxide gas exchange and pigment content,
observations of environmental factors were made. The temperature in the assim-
ilation chambers and outside air was recorded by a 12-point KSM recorder with
copper thermal sensors. Air humidity was measured by a weekly hygrograph.
The intensity of radiation over the canopy was measured by a Yanishevsky pyra-
nometer with readings recorded by a KSP—4 potentiometer. Soil temperature at
a depth of 5, 10, 15, 20 cm was measured by Savinov thermometers. Reserves
of available soil moisture were determined by the thermostatic-weight method,
taking samples every 10 cm in the upper 50 cm layer of the soil [19].

Results and discussion

These parameters were studied in the years of different moisture availability:
1 - with an extreme level of soil moisture and high air temperatures; and 2 - with
a unique combination of high humidity and optimal air and soil temperatures.

To clarify the assumption that photosynthesis of conifers can be directly reg-
ulated by photochemical reactions, we studied the dependence of chlorophyll
content on environmental factors and photosynthetic activity of needles. De-
pendence of biological productivity on the level of chlorophyll in cereal crops
was previously demonstrated [20].

With this in view, dependence of changes in the content of chlorophyll on
environmental factors and the water status of needles was analyzed. We previ-
ously found that under stressful conditions of soil drought, the dynamics of Chl
a in P. sylvestris correlated with changes in soil temperature (Fig. 1 - A), and
in P. obovata - with the dynamics of total water content in conifers (Fig. 1 - B)
[21]. At optimal soil moisture, the content of Chl b in conifers in both species
reliably correlated with the dynamics of soil temperature (Fig. 1- C, D). There
was no dependence of chlorophyll content dynamics on the needles water status.

As a result, the content of Chl ¢ in needles under stressful environmental
conditions is regulated by the temperature status of the root system and the
water status of needles.

The analysis of the dependence of maximum daily photosynthesis rate as
an indicator of the photosynthetic potential realization on the content of chlo-
rophyll in needles demonstrated that under stressful conditions of soil drought,
the photosynthetic activity and the content of chlorophyll in P. sylvestris and
P. obovata changed unidirectionally (Fig.2): the dynamics of photosynthesis
is more consistent with chlorophyll a (R*=0.62-0.65) (Fig. 2 A, C). At optimal
soil moisture, there is no correlation of photosynthetic activity with chlorophyll
content in the needles (R?=0,14-0,29) (Fig. 2 B, D).
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Thus, in dry years, conifers show direct regulation of photosynthesis:
spruce: water regime-chlorophyll (a) — photosynthesis. In pine: soil tempera-
ture-chlorophyll (a) — photosynthesis. The pigment that perceives the external
impact and transmits it to photosynthesis is Chl a. In optimal moisture years,
the dynamics of Chl a and b is determined by the soil temperature and is not
directly related to the dynamics of photosynthesis productivity. In this case, the
pigments accepting external influence are both Chl ¢ and the necessary com-
ponent of LHC is Chl b.

We found that for both P. sylvestris and P. obovata, the highest values of Chl
a were observed during the vegetation season with high photosynthetic produc-
tivity, and the highest values of Chl b were observed under stressful conditions.
At the same time, the dynamics of chlorophyll content in LHC in these years
was different: under stressful conditions, it had three maxima (periods of con-
tent increase) in P, sylvestris (Fig.3 A, B) and two in P. obovata (Fig. 3 C, D):
in April, July-August and October. The first maximum of chlorophyll content
in LHC is most likely due to the protection of the photosynthetic apparatus
from the negative effects of high radiation levels and low temperatures during
this period. The second period of increase in chlorophyll content in LHC is ob-
served in both species during the maximum total content of Chl (¢+ b) and is
probably associated with the restructuring of the PSA at temperature optimum.
The third period of chlorophyll content increase in LHC in P. sylvestris may
indicate preparation of the photosynthetic apparatus to winter and enhancement
of light collection function due to two-threefold reduction of light levels high
enough level of photosynthesis maintained.

During the vegetation season with a high level of photosynthetic productivity
(Fig. 3), the dynamics of the chlorophyll content in LHC has no pronounced and
statistically reliable maxima. Thus, LHC maxima reflect PSA response to stressful
conditions. When comparing photosynthetic productivity with the dynamics of
chlorophyll content in LHC, we did not find a direct relationship between them.

The analysis of long-term experimental data showed that the character of
chlorophyll content dynamics in LHC is reproduced and we see two or three pe-
riods of chlorophyll content increase in LHC in unproductive years with photo-
synthesis depression (Fig. 4). It should be noted that over the past decade, there
has been a decrease in seasonal photosynthetic productivity in conifers in the
vegetation conditions under study due to climatic peculiarities (Fig. 5). These
periods were characterized by insufficient soil moisture and air temperature and
were considered to be unfavorable for photosynthetic activity of conifers in the
South of Eastern Siberia.
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The analysis suggests that under drought conditions, chlorophyll in LHC
performs not only the function of light collection and thus regulation of photo-
system activity, but also a protective function, which can be performed at the
level of structural reorganization of thylakoids.

Recent studies have shown that mutant chloroplasts of barley seedlings and
A. thaliana with impaired Chl b biosynthesis demonstrated impaired ability to
form granules [3, 22], and the nature of packaging of pigment-protein complex-
es in the granule membrane was changed. The ability to form granules was re-
duced because the content of integral LHC II proteins, which play a major role
in stacking, decreased in the granule membranes [23]. The smaller size of the
particles contributes to their denser packing in the granule membrane. At the
same time, the lateral diffusion of photosynthetic proteins and low-molecular
hydrophobic molecules, as well as the electron carrier in the photosynthetic
electron transport chain of plastoquinone is limited [10].
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Conclusion

In the South of Eastern Siberia, which is characterized by a high level of
insolation throughout the vegetation season, regardless of climatic conditions,
the photosynthetic apparatus will always have sufficient active radiation for
high level of photosynthesis. In this regard, the content of chlorophyll in LHC
will not limit the process of photosynthesis. Under these conditions, the greatest
load in ensuring the optimal photosynthesis process will have RC FS, which
consist of Chl a. Chl b is known to be of great importance in the mechanisms
of joining thylakoids into granules. It is Chl 4 that is one of the connecting links
in the organization and stabilization of thylakoid membranes in grains. In this
case, the participation of Chl » in LHC dynamics is most likely to have struc-
tural significance for the photosynthetic apparatus.
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IKOJIOTO-XUMHNYECKAS OLIEHKA
POJHUKOB I'OPOJACKHUX U CEJBCKHUX
MOCEJEHUN HEYEPHO3EMbS P® 11O JTAHHBIM
MOHHUTOPHHI'A (bPAHCKAS OBJIACTD, 20122020 I'T.)

Cooonesa 0.A., Auuwenxo JIL.H., Il[emunckasn O.C.,
Honzanoea M.B., /lemuxoe B.T.

Tudpoxumuyeckue MOHUMOPUH208bLE UCCTEO08AHUS 000OULAIOM pe3yTbma-
mbl UHPOPMAYUOHHOU 6A3bI IKOTO20-XUMUYECKOU OYEHKU POOHUKOB 20POOCKUX
u cenvckux nocenenuti Heuepnosemva PP (8 npedenax cmapooceoento2o pe-
euona bpauckoii oonacmu) na ocnose socvmunremuux uzvickanuil. Komniexc-
Hble Hayunble pabomvl no 6e0EHUI0 U OOHOBLEHUIO IKOMOHUMOPUH20B0U DA3bl
POOHUKOB 20POOCKUX U CENbCKUX nocenenul bpsanckou ooaiacmu peanuzyiomes
¢ 2012 200a 0na paspabomku u pearu3ayuu RPOSPamm ux onmumuzayuu. 3a
nepuoo 8edeHUs: MOHUMOPUHZOBLIX HAOIIOOeHUN 0 UHPOPMAYUOHHOU DA3b
3akapmupoganvi 248 pooOHUKOG ¢ CONYMCMEYIOUWUMU IKOL020-AHATUMUYECKU-
MU OAHHBIMU COCMOAHUS 800: 64 — Ha Meppumopuu 20pOOCKUX NoceleHull,
182 — na meppumopuu cenvckux nocenenuti. Kaoswicowiii uz omoopanusix 0o6pasz-
4086 600bl ObLIL NPOAHATUUPOBAH NO 13 NOKA3AMENAM IKOIO20-AHATUMUYECKO20
Kauecmea no ammecmo8anHblM MemooOUuKam.

Mornumopureosbie uccied08aHUss NOKA3AU, YO OCHOBHbIE 3A2PAHAIOUUE
KOMROHEHMbl POOHUKOBIX 800 nocenenuti bpanckoii obiacmu — HUMpam-uonol,
COMU KANbYUsi U Ma2Hus, odujee cooepoicanue dceiesd. 3a nepuod HaodmodeHul
3ape2ucmpupo8aHo 3HAYUMeNbHoe U3MEeHeHUe XUMUYeCKO20 COCMABd POOHU-
KOBBIX 800 8 CHIOPOHY NOBBIULEHUSL COOCPIHCAHUS 3A2PAZHAIOUUX KOMINOHEHMO8
Ha meppumopuu Manvix ypoosxocucmem 6 bpanckou oonacmu. Ocrnosuvie npu-
YUHbL UBMEHEHUsl KA4eCmea 600 — AHMPONO2EHHbLIL (Pakmop, nadenue yposHsi
NO03eMHbIX 800, COPOC 8 60OHBIE 0OBLEKMbL 3A2PAZHEHHBIX NPOMBIULTEHHBIX U
KOMMYHAIbHBIX CIOKO8, UHMEHCUBHOE UCNONb308AHUE 3eMeNlb 8 CeNbCKOXO0351l-
cmeenHoM npouzeoocmse. PekomeH008aHO 8edeHie NoCMOosHHO20 MOHUMOPUH-
2a 2UOPOXUMUYECKUX NOKA3amenel 20pOOCKUX POOHUKO8, 0CODEHHO No Xumuye-
CKU 3HAYUMBIM UHOUKAMOPHBIM NOKA3AMESAM.: COOEPAHCAHUIO HUMPAM-UOHOB,
obwell acécmrocmu, codeprcanuio dceneza obweeo. Pezyromamer 0annou
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cmamou OYOym UCnonb306anbl 0Jisk OONOIHEHUSI MOHUMOPUH2060U Oa3bl, pea-
auzyemotl 8 Amaace pooHukos bpsawnckoii obracmu.

Knrouesvie cnosa: pooHuxu,; Kauecmeo pooOHUKOBIX 800, NOO3eMHbIE 800bL,
HeyeHmpanuzosanHoe 6000cHadcerue, Heueprnozemve P@; bpswckas obracme.

ASSESSMENT OF THE ECOLOGICAL
AND CHEMICAL STATE OF SPRINGS IN URBAN
AND RURAL SETTLEMENTS OF THE BRYANSK
REGION BASED ON MONITORING DATA FOR 2012-2020

Soboleva O.A., Anischenko L.N., Shchetinskaya O.S.,
Dolganova M.V., Demichov V.T.

This paper presents the results of an ecological and chemical assessment
of the springs of urban and rural settlements in the Bryansk region based on
long-term research on monitoring the state of groundwater in the region. Com-
prehensive scientific research on maintaining and updating the environmental
monitoring base of springs in urban and rural settlements of the Bryansk region
has been carried out since 2012. During the period of the monitoring base, the
properties of 248 springs were mapped and studied: 64 — located on the territory
of urban settlements, 182 — on the territory of rural settlements. Each of the select-
ed water samples was analyzed for 13 quality indicators using certified methods.

Monitoring studies have shown that the main polluting components of spring
waters in settlements in the Bryansk region are nitrate ions, calcium and magnesium
salts, and the total iron content. A significant change in the chemical composition
of spring waters towards an increase in the content of polluting components in the
territory of small towns of the Bryansk region was registered during the observation
period. The main reasons for the change in water quality are the anthropogenic factor;
the drop in the level of groundwater; the discharge of polluted industrial and municipal
wastewater into water bodies, and the intensive use of land in agricultural production.

It is recommended to conduct continuous monitoring of hydrochemical indi-
cators of urban springs, especially in terms of chemically significant indicator
indicators: the content of nitrate ions, total hardness, total iron content. The
results of this article will be used to supplement the monitoring base implement-
ed in the Atlas of springs of the Bryansk region.

Keywords: springs; quality of spring waters,; groundwater; decentralized wa-
ter supply; Non-Black Earth Region of the Russian Federation,; Bryansk region.
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Beenenne

PomHMK — ecTecTBEHHBII COCPEIOTOYCHHBIN BHIXOJ ITOJ3EMHBIX BOJ Ha 3¢M-
HYIO TIOBEPXHOCTh Ha CYIIIC WJIM TIOJ BOIOW — YHHKAJIbHBIC 00pa30BaHMUsI, HO-
CHTEJIM TCOIOTHUYCCKON HH(DOPMAITHH, OTPAKCHNE BCEX BUIOB aHTPOIIOICHHOTO
BO3IIEHCTBUS Ha TaHAIIAa()THl, MHOTOUHCICHHB! Ha CpeHepyCCKON BO3BBIIICH-
HOCTH C OCHOBHBIMH BOJJOHOCHBIMHU TIOPOAAMH, TIOICTAIACMBIMU KapOOHATHBIMU
rpyHTami [ 1]. ['upoxumMust poIHUKOB — IIMPOKO 00CYKTaeMblil B Hay4HOI! JTUTe-
paTtype BOIIPOC, CBSI3aHHBII C FICCIIEIOBAHIEM XUMHUKO-aHATNTHIECKHAX MTOKa3a-
TEJeH BOJ B 30HE aKTUBHOTO BOIOOOMEHA, BO3ICHCTBUS BHEIITHUX U BHYTPESHHUX
(haKTOPOB Ha MHUTPAIIHMIO 3aTrPSI3HUTEIICH, YTO MOXKET JTUATHOCTUPOBATHCS IO
OpraHoJIENTUYECKUM ToKa3aressiM Boj [2-4]. OTMeueHo, 4To HaubobIee 3a-
TPSA3HEHUE PETHCTPUPYETCS ISl HENTyOOKUX POJHUKOBBIX BOJI, @ TOABHKHOCTh
HMOHOB BBI3BIBACT YXY/AIICHUC KAYeCTBA U MTYOOKUX BOIOHOCHBIX TOPHU30HTOB
[5-7]. Bropoe HampaBieHHe UCCIIEAOBAHUN N3y4YaeT BO3ACHCTBHIE €CTECTBEHHBIX
TOAKOJIOTHYECKIUX (PaKTOPOB Ha CTETICHB 3aIUIIIEHHOCTH POJHUKOBBIX BOJ OT 3a-
rpsi3Henuil [8, 9]. B ¢Bs3u ¢ akTUBHBIM UCIIOJI30BAHUEM POIHUKOB B KaueCTBE
MUTHEBBIX B EBporie, rocymapcTBax A3uu akTUBHO pa3padaThiBalOTCs OXPAHHBIC
MIPOTPAMMBI ISl POHUKOB M OKPYKAIOIIUX YPOUHII], B TOM YHCIIE U T€0IKOJIO-
THYECKHE OCHOBHI peaOMIINTaIHOHHBIX MEPOIIPUSTHIH, XUMIIECKHAX CITIOCOOO0B 1
pUEMOB OUYUCTKH BOJI. AKTYaJIbHOCTB BOIIPOCA H3YUCHHUS POTHUKOB OOBSICHSICT-
Csl TeM, 4TO MX MUTAaHUE Pean3yeTcs BOJAMH BOJIOCTOKA Hanbosee 3arps3HeH-
HBIX ypOaHM3UPOBAHHBIX TEPPUTOPHIA, CEITECKOXO3SIMCTBEHHON OCBOSHHOCTHIO
MECTHOCTH, HCCAHKIIMOHUPOBAHHBIMH CBaJIKaAMHU, HEKOHTPOIHPYSMBIMHA cOPO-
caMH¥ MPENpUsTHIA, B MEHEe SKOHOMUYECKH Pa3BUTHIX CTpaHaX — OTCYTCTBHEM
KaHAJM3AUH B IPUTOPOIAX U CETBCKUX MTOCETICHHUIX, YTO HEOOpaTHMO MEHSET
WX MOHHUTOPUHTOBBIC TIoKa3arenu [7, 10-13]. [TosTomy menb psima pabot — pas-
paboTKa CUCTEMBI MOHUTOPUHTA POTHUKOB M CO3/[aHUE HaEKHON HH(pOpMAIIU-
OHHO# 0a3bl 00 UX COCTOSIHUU TSl HACCIICHUS — OOBCIMHSCT UCCIICIOBATEIICH B
rparnmax Water Framework Directive [7, 14, 15].

enb MoHUTOPUHTOBBIX U3bIckaHuil B HeuepHozembe PO — nipencraBuTh 9ko-
JIOTO-XUMHUYECKYIO OLIEHKY BOJI POJHUKOB TOPOJICKUX U CETbCKHUX TIOCETICHUH B
pamMKax MeXIyHapOAHBIX UCCIEI0BaHMI PaMOUHON JUPEKTUBBI 110 BOJIE B CTa-
POOCBOCHHOM perroHe bpstHckoit o0macTu Ay co3aanust HH)OPMAIIHOHHON CH-
cTeMbl «POTHUKIY.

Martepuajabl 4 MeTOIbI HCCJIETOBAHUS
OO0nekT uccnenoBanus — 248 pOTHUKOB TOPOJCKUX M CEIBCKUX TOCEIe-
Huil bpsiHckoi obsacTu B MoHHTOpUHIOBO# Oaze ¢ 2012 roxa. 13 uux 44
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PacIoyIoKEHbI Ha TEPPUTOPUH ropoja bpsiHcKa n ropojickoro okpyra ropojaa
Bpsnucka (puc. 1), 204 — na Tepputopun obmactu (puc. 2). ITo ypbanuzupo-
BaHHOCTH MECTA BBIXOJA MOA3EMHBIX BOJ Pa3/IeJIeHb! Ha PACIIOIOKEHHBIE Ha
TEPPUTOPUU TOPOJCKUX MOCENeHUH — 64, Ha TEPPUTOPHH CEIBCKHUX IOCe-
nenuit — 182; mo kantaxy: 64% pOIHUKOB KaNTHPOBAHBI, 36% pPOIHUKOB,
00pa3yroT HEKaNTHPOBAHHBIC NCTOYHUKH W 3HAYUTEIBHBIC IO 00BEMY BOJBI
1 IPOTSHKEHHOCTH PydbH. B mporiecce paboThl HCIIOIB30BAIM CTaHAAPTHBIE
METOAMKH, TPETyCMOTPEHHBIE HOPMaTUBHBIMU ToKyMeHTamu PO [16-21]. Ha
MECTE PETUCTPUPOBAIIN TEMIIEPATYPy BOJBI U OKPYKAIOWIEH cpebl U 1eOnT.
MecToHaxX0XICHHE POIHUKOB 3aKapTHPOBAHO ISl BEACHUSI MOHUTOPHHTOBON
0a3bl [0 POJTHUKAM.

Puc. 1. Kapra-cxema pacnonoxeHusi poJHUKOB Ha TEPpUTOpUH I. bpsiHcka

VYkazanus K pucyHky: 1 — Ilapk «3B&3anslity; 2. — ocT. [lamsatauk bonrapekum Ilarpu-
oram; 3,4 — [laMATHUK IpUPOABI peruoHaIbHOro 3HaueHus «Bepxuuii Cynox»; 5-11 —
[MamsiTHUK Tpupoas! obnacTHOTO 3HaUYeHHsT « Hrokauit Cymox»; 12 — CBATONH HCTOYHUK
«TuxBuHCKHIY»; 13 — CBATON NCTOUHHUK, yi1. Bepxuss JIyOsuka; 14 — CBATOH HCTOYHUK
«Ilomapw», 15,16 — yn. [Tlogapnas; 17 — yn. Kapaurmkcekas; 18 — Mxp-H «KaMBOIbHBINY;
19 —T'opoauie, CaToii nctounnk Kazanckoit ukonst boxxueit Marepu; 20 — I'oponure,
Pomnuk XIII Bexa «Casitoit konozaeny; 21 — lopoauine, y pexu JlecHa; 22 — poaHuK moj
cragronoM BI'NTY; 23 — yn. @entonckoro; 24 — CoBxo3Hbli np-11; 25-32 — yi. Cakko 1
Banuerty; 33 — noc. YaiikoBuuu, «L{piranckuii poguuky»; 34 — noc. YaiikoBuuu, «Yaii-
KOBHYCKHI POTHHK»; 35 — moc. YaiikoBuym, 3a peuxoid; 36 — moc. bexnan, «HmkHuit
pomuuk»; 37 — moc. bexuun, «Bepxuuii poganky»; 38 — moc. bexwnun, y peku ecHa;
39-42 —noc. bopnosuum; 43 — noc. bopnosuun, y pexu Pynka; 44 — CBATOI HCTOUYHUK
uxoHbl boxuein Marepu «Tpoe pyunuiay, nrt. bensie bepera.
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Amnanu3 rmokasaresei KauecTBa IIPOBOJAMIIN 11O aTTECTOBAHHBIM METOJAUKaM:
pH — moreHnmoOMeTprUIEeCKUM METOI0M; OOy 0 MUHEPATH3aLHUIO (CyXOi ocTa-
TOK), conepkanue cyinbdar-uonos SO,> onpesensnm rpaBuMeTpueit; oouryo
KECTKOCTD, cofiepkaHne XJI0pua-HoHOB Cl-, KOHIIEHTPALMIO PACTBOPEHHOTO
KHCIIOPO/Ia — TATPUMETPUYECKHU; COIEPIKAHNE HUTPaT-HOHOB NO,", HUTPUT-U-
onos NO,, pocdar-nonos PO,*, obuiee conepxkanue xenesa — cekTpodoro-
MeTtpudeck [18-21].

Pe3ynbTarhl Hecae10BaAHUS

DKOJIOrO-XMMHUYECKUI aHanu3 Boj 248 uccielyeMbIX POIHUKOB MOKa3all,
B II€JIOM, COCTOSIHME BOJ], COOTBETCTBYIOUINX HOPMATHUBHBIM IOKa3aTENsIM.
Xoporre OpraHoJeNTHYECKNE XapaKTePUCTUKNA BOJBI CBUIETENBCTBYIOT 00
OTCYTCTBHH THHJIOCTHBIX ITPOIIECCOB, «3alIBETAHUI» U 3aTyXaHWU BOJbI. Mc-
kioyeHue — CBATOM McTOUHUK HKOHBI boxkuelr Marepu « Tpoepyununa (TrT.
Bensie bepera, r.o. . bpsanck, Ne44, puc. 1), xapakTepu3yromuiicst 3aMeTHBIM
CyIb()HUIHBIM 3a1IaXOM U HOBBIIIEHHOH IBETHOCTHIO BOABI, U POTHHUK «CBSITOTO
[Marpuka» (YHeuckuii paiion, Nel84, puc. 2) ¢ 3aMeTHBIM THIJIOCTHBIM 3aIlaxoM
U BSDKYILUM TTPUBKYCOM.
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Puc. 2. Kapra-cxema pacnosnoxeHHs poaHUKOB bpsiHCKoI o6macTu

VYenosusle o6o3nadenus: 1 — 1. XKentoBomse; 2 — n. XKupsaruno, yin. OBpakHas; 3 — 11
Kupsitaro, yn. bonpanuHast; 4 — ¢. MenbsikoBka; 5 — ¢.3agyopasbe (Kynamshs); 6 — c.
3amyOpaBbe (cT.aepeBHst); 7 —c. Crpamesuun; 8 —nrt. KpacHas ['opa (ropoauie); 9 — 1.
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Menogoe; 10 — ¢. Banyopasse (Kopueuuok); 11 — . bensie bepera; 12 — n1. Onbruso;
13 — m. Termnoe; 14 — . Terutoe; 15 — n. Tonmono6oBo; 16 — 1. Lllymoposo; 17 — n. Ta-
pyTtuHO; 18 — 1. XKykoBka (CBsitoit uctounuk); 19 — ¢. Urpymmno; 20 — x. 3anonsckue
Xaneesuuy; 21 — 1. CaBenku; 22 — 1. HeB3opoBo; 23 — 1. 3abonotse; 24 — 1. XKenras
Axanust; 25 — . XKykoBcknit (popuuk Canaropus); 26 — I'pomoBoit komozer; 27 — 1.
Cynoneso (CBaToil uctounuk); 28 — 1. Yonoso; 29 — n. bynumup; 30 — . Ky3smuHo;
31 — . Tonmmaueso, Cesitoii nctounuk; 32 — TonmageBo, bepeszosas poma; 33 — 1. Jlro-
ooxHa; 34 — 1. XmeneBo; 35 — 1 .Cubeku; 36 — 1. FOpkoBo; 37 — c.Xonmenkuii Xytop;
38 — 1. Cr.Ilonona; 39 — c.l'omy6Ges; 40 — n.Komsaruno; 41 — n. Cynoneso; 42 — 1. Yro-
poii; 43 — 1. JIro6oBmo; 44 — n. Kubupmna; 45 — c. Jlersixu, «Cunnii konozgery; 46 —
c.bensrit Konoznesp; 47 — 1. denoposka, kpunuua ; 48 — c. YepHookoso; 49 — c.Hossle
Bobosuum; 50 — c. H.bobosmun (Monozmexusiii); 51 — 1. O6yxoBka; 52 — c. [loHypoBKa;
53 — n. I'pemsiuee; 54 — n. JloOpyHb; 55 — 1. BanoBka; 56 — 1. Pynusi-I'ony6oBka; 57 —
1. Berronnuu (CsTol uctovHuK); 58 — ¢. PoxxnecrBenckoe; 59 — c¢. Pacuuku; 60 — c.
Apcenos konogen; 61 — c. [Tokposckoe; 62 — 1. Csroe; 63 — c. Menenckoe; 64 — 1.
IlepBomaiickoe; 65 — . ['ocTunoBka; 66 — c.l'oponeuns «Hanexna»; 67 — c. Makapu-
yy, «Kanunos moctuky»; 68 — 1. Ct. Kucnoska; 69 — c. ®enoposka; 70 — noc. Paccy-
xa; 71 — n. KoBanuxa; 72 — n. CanaukoBo; 73 — 1. Menenck; 74 — c. [lecsartyxa; 75 — 1.
JleBenka; 76 — c.HoBsie UBaiirénku; 77 — Pogauk [loyaeBckoit KoHBI, 1. MapKoBCK;
78 — . Tpybuerck; 79 — n. CteknsiHHOE, «CBAThIC MOHaXW»; 80 — 1. AntyxoBo , [llenry-
eBCckuii poguuk; 81 — . Anrtyxoo, LlycToBckwmii konozer; 82 — a. Menosoe, bospias
Kpununa; 83 — 1. bonorust; 84 — a. Tenbua; 85 — nrr Kiterns, yin. Menuoparopos; 86 —
c. BaykoBuun, Kpunnna Kopons; 87 — . [Tuena Kommyna; 88 — c¢. Boponok, CsiTble
xosonusl; 89 — 1. UyokoBuun, Csitas Kpunnna nkonst YyokoBuuckoit Oqururpun bo-
xuert Marepu; 90 — . Hosast ynuna; 91,92 — 1. 1o0pyHb; 93 — 1. Hasuis, Bo3iie 1iepksu;
94 — orr UBot; 95 — m. lanbno; 96 — 1. CxypatoBo; 97 — n. TpeikoBka (CBATOH nCTOU-
nuk); 98 — 1. Kysuer (Cesroit nctounnk); 99 — c. UndxoBo, PopHUK, OCBSIIEHHEIH B
yecTb UKOHBI boxkueir Marepu «3Hamenue»; 100 — . YUemepucoska; 101 — . ['ynoska
(Cearas Kpunnna); 102 — c. benas Bepeska; 103 — . Aaronoska (benbrii Konozerr);
104,105 — 1. AuTonoBka; 106-112 — 1. JIoopysb; 113 — 1. Turanoso ; 114 — ort Cenblio;
115-117 — . Kapaues, ponank Muxanna Apxanrena; 118 — n. TpeikoBka; 119 — . Knun-
uel (yn. [Inromenko, yi arapuna); 120 — n. Hasns, Cesroit ucrounuk «HapnuHckne
poxnuku», 121 —c. BanpyxHoe, CBaToit nctounnk «Hukonun xonozpery; 122 — Ceatoit
HUCTOYHUK «BbIunH Kononey, Mexy H.11. [ muHHoe u Xanbkuno; 123 — ypouniie Meso-
BbIe ropkH, CBsTOi ncTouHUK «PoxeHnckuii konoxeny; 124 — Cparoit Uctounuk «Cra-
peiit Kpuseny.; 125,126 — n. Onpuna; 127 — n. Kamxoska; 128-130 — 1. EmenbsHOBO;
131 — 1. BunesimunoBo; 132 — 1. Tenew; 133 — nrt. [lorap; 134 — 1. bansikuno; 135 —
1. Kyposo; 136 — 1. Jlonatuu; 137 — ¢. Mensenoso; 138 — c. KoxxyxoBo; 139 — pogauk
canaropus 3arumbe; 140 — c. TynykoBmuna, Kpacnas Kpununa; 141 — c. Anapeiiko-
Buun; 142 — 1. O3épHoe; 143 — c. JlomakoBka (yn Kpunnunas); 144 — c. Cymnoneso, yi1.
Mockosckast;, 145,146 — c. [lanukoserr; 147 — ¢. MskumeBo; 148 — c. Pacuoe; 149 —c.
Ipusonbe; 150 — ¢. Cenuine; 151 — a. Paxytuno; 152 — . JIstekoBo, yi1. ['pubdoenosa;
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153 —r. JIsatekoBo, «Tpu konomua»; 154 — n. lenucoska; 155 — n. benuna; 156 — 1. Ka-
3apmun; 157 — c. TBopummHo; 158 — 1. UepHnsrii pyueit; 159 — 1. HoBonosuukas; 160 —
c. [Tokposckoe; 161 — 1. ConoBbeBka; 162 — c. 3abpama, MonaxoBa kpunuia; 163 — c.
MurtbkoBka; 164 — c. Morunesnsl; 165 — c. Yonxos; 166 — ypouniue Pacauk, CBaToit
HUCTOYHUK UKOHBI boxkueit Marepu «3namenuer; 167 — noc. Cunsiska; 168 — 1. JIsTbKO-
BO, yi1. I'epuena; 169,170 — r. IatekoBo, CBATON MCTOUHUK, Yi. IIpnosépnas; 171 —
JarekoBo. XKupos nepeynok; 172 — 1. JIarekoBo; 173,174 — 1. Jlo6pas Kopna; 175 — .
Hogas OcunoBka; 176 — nrt. Kietnsi, pogauk «7 kimouei», 177 — 1. @enoposka; 178 —
c. lapxoBuum; 179 — 1. CocnoBka; 180 — 1. Crapsp; 181 — c. Cynoneso; 182 — c. Pac-
cyxa-I'ypok; 183 — JIro6a-Kirtou; 184 — Poxauk «Casitoro [arpukay; 185 — 1. Po6unk,
«Mapraputay; 186 — 1. [lecku, Ponquuk umenn Cepaduma; 187 — noc. lllesuos, Poqunk
Casroro uonucus; 188 — 1. Yaeua; 189 — n. Hexxnanoso, Pogauk CBsiTOro AHTOHHS,
190 —. YHeua; 191-195 — Ponuuk «CepeOpsiHHbIi KiTtou»; 196 — 1. bymaskHast padpuka;
197 — c. Crapomnouense; — 198 — . [louen, Cykonnas ¢pabpuka; 199 —r. [louen, Mense-
suii pos; 200 —r. [Touen, Cesatolt ucrounuk B Bepxuem cany; 201 —c. Oseryr; 202 — 1.
KyxkoBka, «/lecusnka»; 203 — 1. Heseps; 204 — 1. beitoms.

[To TeMnepaTypHOMY peKUMY BOABI U3YUEHHBIX POJHUKOB OTHOCATCS K XO-
noxabM [17]. TemnepaTypa BOAbI HCTOYHHKOB 3aBUCHUT, B IEPBYIO OUEpPEb, OT
0COOCHHOCTEH YCTPOMCTBa KaNTa)Kei: BO/A, HAKATUIMBAIOIMIAACS B EMKOCTSIX
(B OCTOHHBIX KOJIOAIAX, CIICIMAIBEHO TOCTPOCHHBIX pe3epByapax), OTIINIaeT-
Csl, KaK MpaBuIilo, OoJiee BBICOKOW TEMIIEPaTypOii; POJHUKH, KallTHPOBAHHBIE
TpyOOii, IMEIOT MEHee BBICOKYIO TeMIepaTypy BoAb! (pOTHUKH Ha yi. Cakko
u Banuerry, . bpsiack: Ne25-30, 32 — kantupoBansblie, Ne31 — HekanTupoBaH
(puc.1)). Camast HU3Kast TeMIIEpaTypa BOJIbI y IIOJIBOIHBIX POIHUKOB, 00pa3yo-
mmx Kackana pyubes (Ne 3, 4, 8 Ha puc. 1). [To 1e6uTy NpakTHUYECKH BCE aHATH-
3UpyeMbIe POIHUKH OTHOCATCS K Kitaccy ManoneouTHsix (1,0 1/c). Tpu poganka
KIaccu(PUIUPYIOTCS Kak cpeaHeneouTHeie — neout 1,0-10 n/c: ponuuk «benas
ropay, I. bpsiack (Ne9, puc. 1) — 1,724+0,186 5i/c; ponnuku bpsiHckoii obnacTu
(puc. 2) Ne31 — 1,471+0,224 n/c; Ne107 — 1,686+0,952 n/c.

Tabnuya 1.
OpraHoJienTHYECKHE H T'€0IKOJOrHYeCKHe M0KA3aTe 1M POTHUKOB
r. bpsincka u r.o. r. Bpsincka (ocens-3uma 2019 )

Ne Temnepary- Biyc n
pon- pH Tebur, a/c Pa BoabI NpH npus- 3a- LBeTHOCTD, MyTHOCTB,
HH- TemIeparype nax rpaagyc MI/a
Ka* BO3/1yXa, °C Kye
I/IK| 7-9 2 2 20 1,5
1 |7,63] 0,0568+0,001 | 8,7 npu -2 0 0 OecuBerHa, <10 |He 3aMeTHA
2 17,88] 0,806+0,027 | 7,5 npu +3 0 0 OecuperHa, <5 |He 3aMeTHA
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Oxkonuanue mabon. 1.

*[Ipumeuanue. Hymepariust pOJHUKOB KaK M Ha PUC.

3 |7,51] noosoonvui | 3.0 mpu+3 | 0 0 | OecnperHa, <10 |He 3aMeTHa
4 7,45 noosoonvui | 3,1 mpu +3 1 1 OecrerHa, <10 |He 3aMeTHa
5 |7,58] 0,218+0,006 | 9,6 mpwu -1 0 0 OeciBeTHa, <5 |HE 3aMeTHA
6 |7,48] noosoonvui | 9,1 npu -1 0 0 OeciBeTHa, <5 |He 3aMeTHa
7 |7,46] noosoonvui | 9,6 mpu -1 0 0 OeciBeTHa, <5 |He 3aMeTHa
8 8,02 noosoonvui | 4,1 npu -1 0 0 | cnabo-xenras, 13 |He 3ameTHA
9 [7,29] 1,724+0,186 | 7,7 npu +3 0 0 OeciBerHa, <5 |He 3aMeTHA
10 [7,62/0,0745+0,0004 | 7,6 npu +3 0 0 OeciBeTHa, <5 |He 3aMeTHa
11 |7,64| noosoonwuii | 7,5 npu -3 0 0 OcclBeTHa, <5 |HE 3aMeTHA
12 17,33] 0,0692+0,001 | 7,1 mpwm -1 0 0 OecuBeTHa, <5 |HE 3aMeTHA
13 |7,50| 0,1254+0,003 8,0 mpu 0 0 0 OecuBerHa, <5 |He 3aMeTHA
14 [7,25| noosoouwiti | 9,8uppu 0 0 0 OeclBeTHa, <5 |HE 3aMeTHA
15 |8,05] 0,139+0,097 16,85 mpu-2| 0 0 OeciBeTHa, <5 |HE 3aMeTHA
16 |7,52| noosoonvii | 7,1 ipu -2 0 0 | Oecuperna, <10 |He 3amMeTHa
17 |8,14| noosoonwrit | 7,2 nipu -3 0 0 | Oecuserna, <10 |He 3amMeTHa
18 |7,41] 0,121+0,089 | 9,8 mpu 0 0 0 | OecuserHa, <10 |He 3ameTHa
19 17,82] 0,760+0,092 | 7.5 npu +3 0 0 OccuBerHa, <5 |HE 3aMeTHA
20 [7,69] 0,250+0,013 | 8,4 npu +3 0 0 OecuBserHa, <5 |He 3aMeTHa
21 |8,54| noosoonvui | 3,1 mpu+3 | 0 1 |cnabo-xenTbii, 14|He 3amMeTHA
22 17,58| 0,216+0,005 | 8,4 mpu +3 0 0 OecuBeTHa, <5 |HE 3aMeTHA
23 [7,60] 0,655+0,057 | 8,2 npu +4 0 0 OecuBerHa, <5 |He 3aMeTHa
24 [8,46| 0,12440,091 | 8,5 npu +4 0 0 OecuBseTHa, <5 |He 3aMeTHa
25 17,77] 0,182+0,003 | 8,9 mpu +3 0 0 OeciBeTHa, <5 |HE 3aMeTHA
26 |7,68] 0,213£0,004 | 8,5 mpu +3 0 0 OcciuBeTrHa<5 |HE 3aMeTHA
27 [7,53] 0,2754+0,004 | 8,6 npu +3 0 0 OcciBeTHa, <5 |HE 3aMeTHA
28 |8,12| 0,131+0,002 | 9,8 nmpu +3 0 0 OecuBeTHa, <5 |HE 3aMeTHA
29 17,81| 0,0125+0,001 | 9,8 mpu +3 0 0 OecrBeTHa, <5 |HE 3aMeTHa
30 |7,76] 0,0182+0,001 | 9,8 mpu +3 0 1 OecuBeTHa, <5 |He 3aMeTHA
31 |7,74| noosoonwvri  [10,2 mpu +3| 1 0 | cmabo-xenras, 18 |He 3ameTHA
32 18,06 0,0112+0,001 | 9,7 npu +3 0 0 | OecuerHa, <10 |He 3ameTHa
33 7,46 0,144+0,010 | 8,6 mpu +1 0 0 OecuBeTHa, <5 |He 3aMeTHA
34 |7,35| 0,883+0,053 | 7,7 mpu +1 0 0 OecuperHa, <5 |He 3aMeTHA
35 16,88| 0,208+0,005 | 7,5 mpm -3 0 0 Oecupserna, <10 |He 3ameTHa
36 17,79| 0,167£0,022 | 6,5 npu +2 0 0 | OecuserHa, <10 |He 3ameTHa
37 18,02] 0,241+0,031 | 6,0 mpu +2 0 0 OeciBeTHa, <5 |He 3aMeTHA
38 |7,88/0,0392+0,0018| 7,1 mpu +2 1 0 | cmabo-xenras, 20 |He 3ameTHA
39 17,66]0,0962+0,0092| 7,1 npwu -1 0 1 OeciBeTHa, <5 |He 3aMeTHA
40 |7,74| 0,143£0,010 | 7,0 mpu 0 0 0 | OecuserHa, <10 |He 3ameTHa
41 [7,47[0,0417+0,0026| 6,9 ipu +1 0 0 OeciBerHa, <5 |HE 3aMeTHA
42 17,7310,0238+0,0011| 6,3 npu +1 1 0 | cnabo-xenras, 20 |He 3ameTHA
43 17,50[0,0315+0,0014| 7,5 npu +2 0 0 OcciBeTHa, <5 |HE 3aMeTHA
44 16,86] 0,655+0,057 | 8,1 mpu -2 2 3 | cmabo-xenrast, 20 | cnabo-mytHas
1.
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Hacesnenue 10cTaToO4HO IIUPOKO MCHOJIB3YET BOJABI IPUPOIHBIX HCTOUHH-
KOB, B TOM YHCJIE€ POJTHUKOB, 0€3 CrieluanbHOi 00pabOTKH. Y THIINTAPHOE 3HA-
YeHHE POJHUKOB COXPAHMIOCHh HE TOJBKO B HACEICHHBIX MyHKTaX bpsHCKON
o0racTH, HO ¥ B bpsiHCKe: pOTHUKH 10 CHX ITOp BOCTPEOOBaHBI Cpe/i OONIBIIOro
KoJmyecTBa HaceseHus. [ IpoBeneHHbIN orpoc ropokan B bpsiHCke nmokasain, 4yTo
59% pecnoHAEHTOB MPEATOYNTACT BOIOIIPOBOIHON BOJIE POTHUKOBYIO: 0COO0H
MONYJISIPHOCTBIO MOJIb3YIOTCS pogHuKU Ne2, 5, 12, 13, 34,37, 43. Ecniu pogHUK
HaXOJHUTCs BOJIM3H HACEIEHHOTO YHKTa, TO 3a00p BOJbI KpaiiHe MHTEHCHBEH:
ot 80 mo 180 nmuTpoB B gac B netHuUit nepuoxn (pogauku Ne 83, 103, 177).

[IpoBeneHHbII XUMUYECKHN aHATN3 POIHUKOBBIX BOJ] IOKa3aJl OTKIOHCHUE
OT YCTAQHOBJICHHBIX HOPMAaTHUBOB COJICPKaHUsI HEKOTOPBIX ITOJUTIOTAHTOB. AHa-
JIU3 TIOJTY9eHHBIX PE3yabTaTOB MPOBENEH MO ypOoskocucTeMaM. 73% n3ydeH-
HBIX POJHUKOB PACIOIOKEHBI Ha TEPPUTOPUH CEIHCKUX MOCENeHIH bpstHCKOH
obnacty. ['eo- ¥ HKOJIOrO-XMMHUUECKHUH aHAJIN3 TAHHBIX POJHUKOB ITPOBOIMIICS
©XKEerofHo B oceHHIor0 MexkeHb 2012-2020 rr. [IpakTrdyecku Bce U3ydeHHBIC BU-
JICOMCTOYHUKH OTHOCSTCS K POJAHHUKAM HUCXOASIIETO THIIA, XapaKTePU3YIOTCS
KaK MaJOMOIIHbIE ¢ HE3HAYUTEIbHBIM JleonToM — oT 0,32+0,30 10 0,92+0,39
n/c. He 6onee 35% pOAHMKOB TOJNHOCTBIO YOBJIETBOPSIIOT SKOJIOTO-TUTHEHH-
YEeCKUM TPeOOBAHUAM, TPEIBABISIEMBIM K KaTaKaM.

T'uppoxumuueckuii ananus 91 ponnuka B 20122013 rr. nokaszan HECOOT-
BETCTBHE I10 COJCPIKAaHNIO HUTPAT-NOHOB (7,7% He yIOBIETBOPSIIOT YCTAHOB-
JICHHBIM HOpMaM J1d BOJA HEUCHTPAJTIN30BaHHBIX HCTOYHUKOB BOI[OCHa6)KeHI/I${),
0 TIOKA3aTelto «0o0mas KECTKOCTE» (26,4% MMEIOT MPEBHIMICHUS TaHHOTO
KOMITOHEHTA), TI0 COZIEPKAHHIO OOIIIEro yeje3a BhISBICHbI OTKJIOHEHUS OT HOp-
MBI B 6 00pa3iax poaqHUKOBBIX BOa (6,6%), B 13 (14,3%) — coneprxanue xeses3a
cocrasmster 0,8-1,0 ITJIK. B Tpéx KOHTpOIBHBIX IP0oOax BOA 0OHAPYKEHBI CIIe-
ITBI HOTPUT-HOHOB. [IprCyTCTBHE OCTATBHBIX OMPEACIIEMBIX KOMITOHEHTOB HE
MIPEBBILIACT PUHSTHIE HOPMATHBEL.

WccnenoBanus o 0OHOBIEHUIO MOHUTOPHUHTOBOM 6a3bI pogHUKOB B 2019
TONly TIOKa3aJiH, 9TO, B IIEJIOM, TIOKa3aTeN KauyecTBa MPUPOIHBIX BOJ HA Tep-
puropun bpsiHCKO# 00nacTy 3HaYMTENFHO HEe n3MeHmnch. U3 182 ponunkos
CeNbCKHX TocenieHnit bpsiHckoi obnactu 29,1% (53 ucTouHNKa) HE YAOBIET-
BOPSIOT IPUHATHIM HOpMaTHBaM KadeCcTBa TPUPOTHON BOIBI, IMes TPEBBIIIe-
HUS TI0 COICPIKaHUIO0 HUTPAT-HOHOB, 00MmIeH ®ECTKOCTH, 00IIero xenesza. B
cpeHeM 110 00J1acTH, BOABI POJHUKOB COOTBETCTBYIOT HOPMAaTHBaM 10 001Iei
ke€cTroCTH (7-10°7K — Tum KECTKUX BOIT), BOJIA XapaKTeprU3yeTcs Kak ciadorie-
noyHas (cpenHee 3HaueHue pH — 7,76), npecHas (CpeaHsIss MIAHEPATU3AIH —
411 wr/m). IlonydyeHHBIC yCpEIHEHHBIE PE3yJIbTaThl aHAJIN3a XMMHUYECKOTO
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cocTaBa UCCJEIyeMbIX POJAHUKOBBIX BOJ IO paiioHaM bpsHckoit obnactu Bo
BPEMEHHOM pa3pese MPeICTaBIeHBI B Ta0muUIE 2.

Tabnuya 2.
PESyJ'leaTbl XMMHYECKOIo aHa/Iu3a POAHUKOBBIX BO/I
ceJIbCKHX nocesneHnii bpsiackoii 061acTn
3 - - R 2 . Oo6uI.
. Ton ne- PO, NO,, Cr, NO,, SO, F, " Fe oomee,
Paiion 4 2 3 4 KECTKOCTH pH
HuS mr/a mr/a mr/a mr/a mr/a mr/a o3¢ M/
IJIK 35 33 350 45 500 1,5 7-10 7-9 0,3
& 4% |2012-2013 | 0.715£ 0325 |0,05224 0,0253 |6.22: 5,84 22,04 157 | 20,6+ 1460200+ 0119 7,6542.45 | 7.154044| 0,121%0,082
g
< %5 (20192020 0,450+ 0,150 10,0330+ 0,0148 | 8,48+ 3,65(35,7+ 13,1%[ 27,1+ 17,6 (0,245 0,112|  5,34+0,67 | 7,90+ 0,11 0,110+ 0,020
& L 2012-2013 [0,0425+0,0325[0,0062+ 0,0015| 16,3+ 14,1| 35,6= 16,6 | 27,9+ 19,410,284+ 0,047 4,50+1,65 |7,05£0,10( 0,225+ 0,025
SEE
% 59120192020 [ 0,631+ 0,187 |0,0285% 0,000 | 27,4+ 8,2 38,6+ 11,0(0,213=0,011] 7,68+2,62 | 7,64+ 0,08 | 0,0272+0,0095
$ é.s 2012-2013 | 0,166+ 0,132 {0,0119+ 0,0120| 10,6+ 4.2 | 8,43+ 5,54 | 10,0£ 7,8 [0,188+ 0,067 8,35+4,56 | 7,05+0,26| 0,181+ 0,041
EEE
2 € ©[2019-2020 | 0,239+ 0,137 [0,0621 0,0603 | 32,7+ 8.7 72,6+ 65,90,197+ 0,056| 5,89+0,78 | 6,87+ 0,38 | 0,0900+ 0,0030
£z |2012-2013 ] 0239+ 0,143 [0,0812+ 0,0783 | 23,8+ 5.8 | 31,6+ 13,2 [24.3+ 12.2]0.271+ 0,084| 5774221 |7.03£0.34| 0244+ 0,030
g
&8 (20192020 0,516+ 0,128 | 0,146+ 0,163 [21,0¢ 102] 25,72 22,0 [24.6% 16.2[0.2972 0,119] 9265330 [7.80+0,18] 0,135+ 0,048
& 4 z[2012-2013 | 0,190+ 0,064 00430+ 0.0456 9,72+ 5,87| 12,1+ 7.8 | 17,0+ 9.1 [0.208+ 0,036 7.34£ 0,15 0,214+ 0,042
= 7 2 5150192020 0200+ 0028 [0,0238+ 00015 4115 17.1| 1975 1.0 [36.6= 12.4[0.2540,092] 9.10:0.98 |7.86+004] 0.010=0001
& 4°F |2012-2013 | 0,158+ 0,206 |0,0052+ 0,001 9,66+ 5,51| 9,59+ 5,06 [ 6,98+ 5,22/0,223+ 0,124 820355 |6,75:0,72| 0,180+0,045
]
£% 5 12019-2020 | 0,465 0,235 [0,0357+ 0,0079] 49,1 10.4| 23,7251 | 54,5 6,0 [0,198+ 0,051 7,56+ 0,08 | 0,0740+0,0100
£ (20122013 ] 0414+ 0,344 |0.0078+ 0,0022| 19,8+ 2,7 | 258294 |69,2+74,0(0,164+ 0,038| 7,50£1,40 |7,05:0,12| 0,202+ 0,022
EE
S
2 “ (20192020 0,706+ 0,352 |0,0689+ 0,0321| 21,2+ 6,6 | 7,56+ 5,98 | 71,6= 6,8 |0,354=0,117| 2,74£0,39 [7,95£0,32( 0,100+ 0,036
. = | 2012-2013 00700+ 0.0600{ 0,065 0,001 (9,145 4,64| 17,94 8.4 |27.3+22.0(0,162+0,061| 7584347 |7.07+0.86 | 0,194+ 0,045
5]
z2
B E 20192020 1,0040,05 | 0,06280,0045 | 7,70+1,31 | 4,5942,21 | 1.55+1,11 |0,189+0,070 6,1+0,9 6,7120,51 0,091£0,025
, = |2012-2013 [ 0,154+ 0,065 [0,0202+0,0243 | 14,4+ 2,8 | 12,2+ 7.2 |24,0+ 13,4|0,253+0,0814| 6,10+0,84 | 6,88+0,30 [ 0,256+ 0,041
°3
=
2 (20192020 | 0,785:0,392 [0,0560:0,0249 | 37,8:21.8 - 56,6+33,2(0,301£0,094 [ 7,98+3.28 [ 7,78+0,50 |  0,136£0,025
L AE 2012-2013 | 0,328+ 0,357 |0,0138+ 0,0118 9,35+ 3,34| 9,62+ 4,54 [ 13,4£6,9 [0,175+ 0,028 9,32+#2,25 |7,28+0,08| 0,162+ 0,038
= 25 [2019-2020 | 0,60520,124 | 0,0542:0,0341 [44,7625.7| 3006349 [ 63,4121, [0,192:0,041 | 890£091 | 7.83:0.22 | 0.207:0,045
o 2% [2012-2013 ] 0,105+ 0,032 |0,0062+ 0,0023|28,7+ 13,9| 18,5%4.0 | 313476 0313+ 0,099| 8051085 |7.28+0,08| 0,182:0,041
g
=25 (20192020 | 0.881:0.270 | 0,0552:0.0339 | 33 4170 44,9462 [0,307+0,101| 7354295 | 7,64+0,02 | 0.232+0,050
o E |2012-2013 ] 0.17140,032 |0.0495:00138 | 18,5418 | 189432 | 294436 [0,15440.031) 9.0540,12 | 7154005 | 02100032
© &8 (20192020 | 0,760,112 [0,0797:0,0430 | 15,7611,1 | 113250 [34,5:254]020320084| 3426150 [792:024 | 0,126:0,047
)E 2012-2013 [ 1,03+0,53 | 0,0596+0,062 | 28,5+3,9 | 41,5+5,7 | 31,6+5,1 [0,173+0,086| 8,91+0,52 | 7,20+0,07 0,213+0,025
g
g
5
S 2019-2020| 0,781£0,646 | 0,0755£0,0338 | 40,337,0 | 32.4430,5 | 37,8426,7|0,193£0,057 | 4,5242,32 | 7.4420,68 | 0,230+0,144
&2 E 20122013 | 0,163+ 0,047 |0,05774 0,0351 | 14,7£2,1 | 17,524 | 22,2+5,0 0,199+ 0,019 7.44+0,73 [7,08+0,08| 0,194+0,010
gE5
532
@ 25 12019-2020 | 0,488+ 0,108 |0,0524£0,0435 22,1+ 12,3| 32,42 24,4 | 38,9+ 24.2[0,2342 0,118| 8,003,00 |7,76:024| 0,101+ 0,041

* [Ipumedanue. CBETIIO-CEPBIM IIBETOM OTMEUYCHBI IPOOBI, B KOTOPHIX COACPIKAHHE
OnpeaensieMoro KOMIOHEHTa Haxoauiock Ha ypoBHe 0,8-1,0 ITI/IK, a TeMHO-cepbIM —
Ha yposze 6oixee 1,0 ITJIK.

Hawubomnee 3arps3HeHHBIMU OKa3aluch poqHUKH Kupstuackoro u Kpac-
HOTOPCKOTO PaiflOHOB 001acTU — HAOII0AAI0Ch NPEBBIICHUE YCTAaHOBIEHHOM
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HopMmsl [I/IK o HuTpar-nonam B 2,2 u 2,6 pa3s, coorBeTcTBeHHO. ConepkaHue
HUTPATOB B [TOAA3EMHBIX BOJ] IPHHSATO B KaUECTBE HHANKATOPA AaHTPOIIOTEHHOTO
3arpsI3HEHUS BOJI, TPOMCXO/ISIIETO B PE3y/IbTATE MTOIaIaHMs! B BOABI OBITOBBIX
MHBIX CTOKOB MJIM CMbIBA MUHEPAJIbHBIX YJOOPEHUH € TaXOTHBIX yroauii. Boast
nsit paiionoB (bpstackuii, TpyOuesckuid, [Torapckuii, XKykockuii, Crapomy6-
CKHI{) OTHOCSITCS K <«OKECTKMM». 3HAUNTENbHBIE TIOKa3arenu, Ho Hrwke 11K,
OTMEYAIOTCS 110 COJCPIKAHHIO OOIIETO JKeJlesa.

Ha teppuropuu bpsinckoii o6mactu 16 ropoioB, U3 HUX, COINIACHO KiiaccHupu-
karn [pamoctponTtensHOro Kopekca, | kpymHsiid ropon (T bpstack, 402,6 ThIC.
yed.), | cpemruii (1. Kimnatier, 62,99 teic. gei.), 14 manbix roporoB (HoBO3BIOKOB,
JsateroBo, Yaeua, Crapony0, Kapaues, JXKykoBka, [Touen, Cenbio, TpyOuesck,
®okuno, Cypax, MrmuH, CeBck, 37bIHKA) C OOIIMM YUCIOM MPOKUBAIOIIHNX B
HuX 229,17 ThIC. 9enoBeK — 19,2% nacenenus obmactu (Ha 2020 rox).

Pesynbrarhl nccnenoBaHus POJHUKOB MallbIX ToposioB bpsiHckoii obnactw,
MPOBEJICHHOTO B OCEHHee-3uMHIOI0 MexkeHb 2013-2014 rr., cBUAETENbCTBYIOT
00 OTHOCHTENHHO OIaTONPUATHOM COCTOSHHU TPUPOTHBIX BOM (Tabmd. 3).

Tabruya 3.
Pe3y/IbTaThl XHMHYECKOT0 aHAJIH32 POTHUKOBBIX BOJ MAJIBIX FOPO/10B
Bpsinckoii o01acTu (oceHHee-3uMHsAs MeskeHb 2013-2014 rr.)

Ne pH NOg, | NO,, | PO, | CI, | F, |SOM, mggllc[:)ac’;b, oﬁFl;fee,
MI/J | MI/J MI/Ja |mr/n| mr/a | Mr/a oK _—
IJIK| 6-9 45 3,3 3,5 350 | 1,5 500 7-10 0,3
18 7,8 37,9 | 0,059 | 0,193 |8,10] 0,485 | 54,0 9.4 0,25
25 7,3 31,9 | 0,042 | 0,220 |21,5]0312 | 12,5 5,8 0,35
78 7,3 27,5 |cnemwt | 1,10 |15,7]0,117 | 19,0 7,2 0,24
114 | 6,7 16,3 |cnemer*| 0,0911 | 21,8 0,147 | 27,3 5,8 0,13
115 7,3 8,92 | cmenwr | cimemwr | 3,41 |cmenwsr| 18,3 42 0,24
152 7,4 44,0 | cnemer | cmemst | 22,0 0,311 | 15,0 6,2 0,19
153 7,5 [53,0%* | caenpr | 0,110 | 33,0 0,200 | 28,0 8,2 0,30

Vkaszanus k Tabmmne. Hymeparys pogHuxos puc. 2.

IIpumeuanus: * Hmxe npenena oOHapyKEHUS

** BpiienieHne B TaOJIUIE TOKA3aHO JUTsl KOHIIGHTPALMH, IPEeBBIIIAIONINX YCTAaHOB-
JICHHbIe HOPMAaTHUBEI.

B 3aBucumocTu ot pH [22], rccnenyempie poXHUKOBBIE BOJIBI (32 MCKITIO-
yenueM Nel8) xiaccnunupyrorcst Kak HeHTpaibHble, Boga pogHuka Nel8 —
crnabonienovnas. Bennurnnaa pH B mpupoaHbIX Boax 00yCIOBICHA HATAIHEM
Ca(HCO,), u Mg(HCO,),, BbIsiBIIEHa TIPAMAasi KOPPENAUMOHHAS CBA3b MEXKILY
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mokazaressiMu pH u 001ieit xéctrocthio (r=0,626). [To naHHOMY OKa3aTeIio
BobI pormHUKOB Ne 25, 8, 114, 115,152 ¢ xEcTKocThIO OT 4 10 8 MT-3KB/IT CUH-
TalOTCS CpeaHel KECTKOCTH, BOABI poaHUKOB Nel8,153 — sxécTkue (3HaUeHUE
xeEcTKocTh OT 8 110 12 Mr-oks/im). Hanbombire OTKIOHEHHST OT HOPMaTHBOB
YCTaHOBJICHBI IS TOKA3aTeNs «oKene30 ob1mee» (mpeaeIbHO-I0ITyCTUMAast KOH-
neHTparyst — 0,3 M1/1), 9T0 00BSICHACTCS IPUPOTHOIN TCOXUMUIECKOW aHOMA-
el sxenesa B oonmactu [23, ¢. 10]. B Boxe pomauka No25 3adukcupoBaHHOE
coneprkanue xenesa npesbimaet 1,2 TIJIK, Bonsr pogaukos 18, 78, 115, 153
nmeroT otkioHerne B 0,8-1,0ITJK. OTMeuena 3HauMMast KOPPETAIHIST MEKITY
JKEJIE30M M IIBETHOCTHIO (BOIBI potHUKOB Ne25 m Nel53 xapakrepusyroTcs Kak
ciabo-xenroBarsie). HecooTBeTcTBHE yCTaHOBICHHOMY HOPMAaTHBY IO COZIEP-
YKaHUIO HUTPAT-UOHOB B 45 MI/I BBISBJICHBI JUIsl POJIHUKOB T. J[STHKOBO: BOsa
ponnuka Nel53 umeer npesbllieHre JaHHOro nokaszarens B 1,2I1/1K, ponHuka
Nel52 — oxkono 1,0ITJK.

Jlnist OOHOBJIEHWSI MOHUTOPHHTOBOI 0a3bl POAHUKOB MoceneHnit bpsiHckoi
0051acTy MPOBEICHBI NCCIE0OBAHHS KA9€CTBEHHOTO XMMHUYECKOTO COCTaBa PO-
HHUKOBBIX BOJ 4 MaJbIX TOpos1oB bpsiHCKO# 00acTi B oceHHor0 MeskeHs 2019
rona (tabi. 4). Bce 00pasiibl BOJIbI TpOaHATU3UPOBAHBI HA COOTBETCTBHE 11O 11
MTOKA3aTeNIsIM COITIACHO CTaHIAPTHBIM METOIMKAM.

Tabnuya 4.
Pe3yibTaThl XUMHYECKOT0 aHAIN32 POTHHKOBBIX BOJ MAJILIX TOPOI0B
Bpsanckoii 061acTu (oceHHsss mexkeHb 2019 r., jeTHss Mexkenb 2020 r.)

Oo1. t°C BoabI
O6m. Fe MHHe: npu
o - - 3. - 2- S -
No pH NO,,| NO,, |PO*,| CI, [SO*,| xécT obmee,| pamn- Jeour, ©C ox
nn* MI/JX| Mr/ia | Mr/a |Mr/ia| Mr/ia | KocThb, alc
oK Mr/a | 3anms, cpensbl,
mr/iu °C

K| 6-9 | 45 | 3,3 | 35 |350| 500 7-10 0,3 1000

78 7,50 | 166 [0,0104| 2,19 | 57,1 [102.8| 16,7 | 0,075 | 783 06102131i 7,8 mpw +1
0,118+

114770 | 28.80.0140[0.471 [21,5| 387 | 12,6 | cnemst | 379 | BLS5 | 2tmpwo
0,188+

115|734 | 158 [0.02160.671 [93.6( 1017|144 | 000 | 697 | B | om0
0,180+

116 [7.35| 158 [0.0233[0.770 |94.8 | 482 | 138 | 014 | 701 | G5 | 72mpno0
0.125+

17 (739 153 [0,0189[0.810 (932 | 426 | 13,6 | 035 | 644 | G125 | s1npuo

153 |7,76 | 3,96 (0,0224| 1,36 | 6,1 | 2,5 1,9 0,072 246  |moxBoxH. | 5,7 mpu -1
168 | 7,60 | 8,88 (0,0114| 1,39 | 17,4 | 54,2 6,3 0,076 299  |mozxBojH. | 6,4 mpn -3
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Oxonuanue maébn. 4.

169 [7,62]12,6 [0,0125] 1,34 | 9.9 | 50,6 | 47 | 0,099 | 352 |momsom.] 5.6 upn-2
170 [ 7,78 [ 12,8 [0,0243] 129 [10.8| 44,1 | 44 | 0071 | 256 06006046* 5.2 mpi 3
171 | 7,86 |0,681]0,0209/0.470| 3.8 [cnemm| 5,5 | 0,13 | 259 06001021i 45 npu 2
0,0669+ | 11,1 npu

188 7.37(31,1 [0.0599| 1,63 |32.8{ 48,1 | 32 [ 0439 | 300 | Gl T
13,6 mpu

190 | 8,03 | 1,86 (0.0632(0.754(1583| 62 | 7.6 | 0,627 | 1002 | moms | o7
198 | 8,38 [91,60[0,0538/0,391 | 27,6 [ 89,4 | 112 | 0,116 | 251 oéoé)ggli 11 npw 27,5
12,1 npu

199 | 8,31 fenensi 0,0181(0,2020 16,0 | 542 | 89 | 0230 | 367 | moms | "
0,0117+ | 11,1 npu

200 785|232 |0.0511{0,657| 206 | 515 | 89 | 0,128 | 511 |G D
202 7,65 | 5.13 [0,0213] 1,158 | 16,6 | 38.8 | 43 | 0281 | 226 | moms |10.1mpu19

Tosicuenue k tabmuue. Hymepanus poaHuKoB puc. 2.

[To nebuty yka3aHHbBIC B TaOJ. 4 POJHUKU OTHOCSATCS K KJIacCy Majoje-
OWTHBIX (CpeqHee 3HaYeHUE TaHHOTO ITOKAa3aTess IO M3YYCHHBIM POJIHUKAM —
0,116 1/c): oTMedaeTcs pe3Koe CHIDKSHHE 3TOTO ITOKa3aTeysl 3a MOCIeIHIEe 2
roJia, CBUJICTEIILCTBYIONIECE 00 YMCHBIIICHUH YPOBHS MTOA3EMHBIX BOJI, BEPOSITHO,
CBSI3aHHOE C MHTEHCHBHBIM MCITOTb30BAHUEM MTO3EMHBIX BOJ /151 BOAOCHAOMKe-
HUS TOPOJIa, COKPAIICHNEM KOJMIECTBA TOJOBBIX aTMOC(HEPHBIX 0CAKOB MIIH
3HAYUTEIFHBIM aHTPOTIOTEHHBIM IIpeo0pa3oBaHreM POIHUKOB. [IpuMeHuTE H-
HO K pornHukaM I. [loyerna, OCHOBHAsI IPUUMHA CHUYKEHUS TIOKA3aTess 1e0uTa
HWCTOYHHUKA CBSI3aHA C MHTCHCHBHBIM HCITOJIb30BAHMEM 3€MEJIh B CEIIbCKOXO0-
3siCTBEHHOM TIpom3BozcTBe. [1o TemmeparypHOMY PEeKUMY BOIBI XOJOIHBIC
[15], pazHuna B Temneparype Juis pa3HbIX POIHUKOB 3HAYUTEIbHA U COCTABIISIET
ot 4,5°C no 8,1°C B oceHHe-3UMHUI TEeproJl, UTO 0OBSICHSIETCS Tpeodnaaa-
IOIMM 4HcIoM nosutoTanToB. [1o 3nauenuto pH ponnukossie Boasl I. Kapa-
4yeBa — HEWTpabHBIC (CpeHee 3HAYCHHE BOIOPOJHOTO ToKazarens — 7,36),
BOJIb OCTAJIbHBIX POTHUKOB — cliaboienounsie. Bomsl pogaukos 1. Kapauesa
u r. TpyOdeBcka HEYIOBICTBOPUTEIBHEI IO XUMHUYECKOMY cocTaBy. OCHOBHBIE
3arps3HSAIONINEC KOMIOHEHTHI — HUTpaT-uoHBL: nipeBbimenne [1JIK s ykazan-
HBIX TOponioB — 3,5 u 3,7 pa3, COOTBETCTBEHHO. VICTOUHUKHM HUTPAT-UOHOB B
TIPUPOJIHOM BOJIE — CTOYHBIE BOJIBI M CTOKHU C CEJIbCKOXO3SMCTBEHHBIX YTOAMH,
CIIeIOBATENHHO, PEBHIICHAE UX COACPKAHHS CBHICTEIILCTBYET O HE3aIIUIICH-
HOCTH BOJIOHOCHOTO CJIOSI OT KaHAJIM3aIIMOHHBIX U UHBIX CTOKOB, M O HE3HAYHU-
TeapHOM ero rmyoune (ot 7-8 go 10-15 m).
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YCcTaHOBIEHHOMY HOPMAaTUBY COAEP)KaHUS JKECTKOCTH B BOJIE HELIEHTpa-
JTU30BaHHBIX CHCTeM BomocHaOkeHus (7-10°7K) He ynoBIeTBOpSCT HU OAWH W3
n3ydeHHBIX poaHuKoB. CornmacHo kinaccugukarmm [22], Boga pomauka Nell4
SIBIISIETCSl MSTKOH (Boga ¢ KECTKOCThIO MeHee 4 Mr-akB/i), Boabl 168-171 —
cpeanei sxécTrocTH (KECTKOCTE OT 8 10 12 Mr-3kB/1), Boabl Ne 78, 114-117 —
O4YeHb JKEcTKHE (’KECTKOCTH BBIMIE 12 MI-3KB/M).

[Tpu 5TOM OTMeueHa cuiTbHasE KoppelisionHast cBsi3b (0,882) mexy mapa-
METpaMH «HUTPAT-HOHBI: 00Iast )KECTKOCThY, TO €CTh YeM BBILIE COJCPIKAHNE
TIEPBOTO KOMITOHEHTA, TEM BBIIIE TTOKa3aTelIb BTOporo. Tak kak 06a mapame-
Tpa SBISIOTCS XMMUYECKUMHI 3HAYMMBIMU HHAWKATOPHBIMU NOKA3aTeIsIMH JUIS
B0/ bpstHCKOI1 00y1acTH, BBISIBICHHBIN TPEH/I CHIIBHOW KOPPEISIIMOHHON CBS3H
MTOKa3bIBACT BO3MOJKHOCTB TOJICP)KaHUS KauecTBa POAHUKOBOH BOIBI MyTEM
BBIOOPOYHOTO BO3JEHCTBHS HAa IIPHUMHBI HAKOIUIEHHSI OAHOTO U3 ITapaMeTPOB.

[Tokazarenu kadecTBa POJAHUKOBBIX BOJI BO MHOTOM OIPEIEISIOTCS IKOJIO-
ro-CaHUTapHON 0OCTaHOBKOHM B 00JIACTH MHUTaHHS POJHUKOB, TEXHUUECKUM U
CaHUTaPHBIM COCTOSIHHEM HX KallTaXKHBIX Kamep [24].

VcenenoBanbl THIPOXUMHYECKHUE ITOKa3aTeny 44 poHuKoB ropoaa bpsiHcka
(puc. 1). [lomyueHHbIE pe3ynbTaTh MOCIE CTATUCTUYECKOI 00padOTKH CaMbIX
MIOCEIIAeMbIX HACEIICHHEM IOpojia POJHUKOB TpecTaBieHs! B Tabnuie 5. Ca-
HUTAPHO-TEXHUYECKNE COCTOSTHHS KaNTa)kel JaHHBIX POJAHUKOB OIIEHEHBI KaK
xoporye. PorHUKOBEIE BOJBI — CITa0OIIETIOUHBIE, IIPECHBIE: CPEIHEE 3HAYCHHE
BOJIOPOIHOTO MOKA3aTelIsl BCEX POIHHUKOB — 7,60, MUHEpaIn3auu — 553 mr/i,
anekTponpoBogHOCTH — 8§02 MKCM/cM.

Tabnuya 5.
IToka3arejin Ka4eCTBEHHOI0 COCTABA POAHHUKOBBIX BO/I ropojia Bpsmcxa
O6u.
o t - 3- - 2 MH- DaekTpo-
N; Jle6ouT ai/c|Boabi | pH N0/3’ NO,, mr/a PO; ’ Cl/’ Oogll(" Fe oijm., SO7 * | mepa- |npos-ctn,
n, oC Mr/a mr/x | mr/a Mr/x MITE | s, | skCaen
mr/a
1JIK 6-9 | 45 3,3 3,5 350 | 7-10 0,3 500 | 1000 | 2000

8]

1,340+0,535 | 8,4+ 0,9 [7,78+ 0,11f 17,0+ 4,6 [0,0279+ 0,0222(0,621+ 0,459|18,9+ 13,4| 6,5+ 1,2 | 0,187+ 0,299 | 2,2+ 0,6 | 469179 | 657+61

(%)

TIOJIB. 7,2+ 4,1 [8,01=0,50(75,8+ 33,1 0,113+ 0,082 [0,967+ 0,483|54,5+ 21,1| 7,5+ 2,0 | 0,144+ 0,121 |61,6+ 15,6 549+37 | 832+79

w

0,275+ 0,101 | 9,5+ 0,3 [7,62+ 0,07|58,1+ 11,4(0,0323+ 0,0169(0,369+ 0,037 45,9+ 6,0 | 9,1+ 0,4 [0,0972+0,0458(47,7+ 10,5| 61794 | 798+43

12 [0,0903+0,0408( 7,9+ 0,9 [7.58+ 0,08 128+ 26 (0,0324+ 0,0182| 1,65+ 0,07 |77,0+ 11,8[10,6+ 0,5| 0,108+ 0,063 [61,2+ 46,0] 742+149 | 998+84

33| 1,648+ 0,581 | 8,9+ 0,8 [7.36+ 0,16{84,7+ 14,5[0,0375:+ 0,0441|0,759+ 0,321 44,9+ 15,9| 8,7+ 1.9 | 0,121 0,114 [74,7+ 46,7 634+56 | 849+79

36| 0,167+ 0,098 | 7.8+ 1,1 [7.70+ 0.29/6,35+ 4,06{0,0432+ 0,0328)0,450+ 0,204 16,63+ 6,53| 8,3+ 2.6 | 0,192+ 0,129 [29,8+ 15,6| 284+183 | 621+63

IMosicuenne k Tadmune. Hymepauus poxHukos puc. 1
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Conepxanue HUTPUT-, ocdar-, XJIOpUI-, CylbdaT-uoHOB U 00IIee Co-
JIepKaHNe JKelle3a YIOBIETBOPSIET MPUHATHIM HOPMaM ISt BOJ HEIIEHTPAJIH-
30BaHHBIX CHCTEM BOJIOCHAOKEHMS. S3HAUNTETBHOE CollepKaHue Gochar-moHOB
(0,5ITAK) 3adukcupoBano B Boge TuxBuHCKOTO ncTouHuka (Nel2), muMuTH-
pyIOIIUH TOKCHKOJIOTHYECKHUH MOKa3aTeNlb BPEAHOCTH COACPIKaHUS 0OIIero
xkenesa (0,1 MI/m) mMpeBBIIaOT Bce M3ydeHHBIE 00pa3I(bl POAHUKOBBIX BOJ.
Otmeuensl oTkioHeHHUs oT HopM [IJIK mo oOmieii xxéctkoctu. Bona pomau-
ka Nel2 knaccuduuupyercst Kak oueHb jkecTKas (mokasatesnsb Boime 10°XK),
BOJIBI OCTAJIBHBIX POITHUKOB UMEIOT JKECTKOCTH B mpezenax 7-10°%K (xéctkue).
OCHOBHBIC 3arpsI3HUTEH POJHUKOBBIX BOJ ropoaa bpsHcka — HUTpaT-HOHBL:
TOJNIBKO 2 POJHMKA W3 7 M3y4eHHBIX ynoBieTBopsitor HopMmam [T/IK (pomHukn
Ne2 1 Ne36). Cpeanue 3HaUCHUSI HUTPAT-HOHOB BapbHpyroTcst oT 58,111, 4mr/n
(pomauk No5 — 1,3ITAK) mo 128+26 (pomumk Nel2 — 2 8TI/IK). IIpucyrcTBue
B 00pasnax M30BITOYHOTO KOJHYSCTBA HUTPAT-HOHOB CBHJICTCIBCTBYET O IO-
CTYIJICHUH B TUIPOCUCTEMY 300T€HHBIX 3arpsi3HUTENEH U ObITOBBIX CTOKOB.

B~
w

3abporieH

% POAHHKOB

XO34HCTBEHHO-
———  OnITOBOE

® MeCTO OTIOBIXa

B B peTUTHO3HBIX
olGpsaaax

2014-2015 2019-2020

Puc. 3. Llenan ucnonbs30BaHUs POJHUKOB CEIIbCKUX IoceeHui bpsiHckoil obmacti

3raynrensHoe, HO Hike [1/IK mms Bom HEIEHTpaIM30BAHHBIX CHCTEM
BOJIOCHAOXKEHHUS, conepkanue odmero sxene3a (ot 0,0972+0,0458 mr/a mo
0,217+0,102 mr/m). [IpoBenenHas macrnopTu3alys nokasaia, 4To B CTapooC-
BOEHHOM pernoHe — bpsHcKoit 00macTi — MHOTOOOpa3HO 3HAYEHUE POTHUKOB:
OHU HCHOJNB3YIOTCS B PEIUTHO3HBIX 00psiiaX, KaK HCTOYHUKA HEI[CHTPAITN30-
BaHHOTO BOJOCHAOKEHUS, KAK MECTa OTIbIXa. 32 TICPUO HAOIIOICHUN OIS
3a0pOIIEHHBIX W BHICOXIIUX POJHUKOB Bo3pociia Ha 6,3%, OOIBIIMHCTBO J1aH-
HBIX POJTHUKOB PACIIOJIOKCHBI HAa TEPPUTOPHUAX HBIHE 3a0pOIICHHBIX HACEIICH-
HBIX ITYHKTOB, TAKXKE TAHHBIH IT0Ka3aTelIb CBHICTCIBCTBYET O ITAJICHUU YPOBHS
TpyHTOBBIX BOJ. CHIDKEHHE PEeKpPEeallnOHHOTO 3HaYEHUsI HICTOYHUKOB Ha 4,7%
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TOBOPHUT O HEOOXOIMUMOCTH MPOBEICHHUSI JJI1 HEKOTOPBIX POIHUKOB padoT 1O
6maroyctpoiicTy (puc. 3).

BriBoabI

1. AHanu3 OpraHOJENTHYECKHX, XUMHUUYECKUX M OHMOJOTHYECKUX Mapa-
METpOB BOJ 248 pOTHUKOB BBISBIJI MX OTHOCHTEIBHO YIOBICTBOPHTEIHHOE
cocTostHue. Bozibl poIHUKOB XapaKTepU3yIOTCsl BLICOKUMH OPTaHOJICITHYECKH-
MU Kaue€CTBAMM, YMEPEHHOH JKECTKOCTBIO U CpeJHEH MUHepanu3auuen. Jle-
OWUT POIHUKOB, OMPEEIIIOINI BO3MOKHOCTh ITUTHEBOTO BOJOCHAOKEHUS, B
cpemneM, coctapiser ot 0,32+0,30 mo 0,92+0,39 n/c. Tpu pogamka obmactu
KJIacCUPUIUPYIOTCS Kak cpeHeneOuTHbIe — ponHuK «bemnast ropay, . bpsHck
- 1,724+0,186 n/c; Cesartoii ucrounuk moc. TonmaueBo BpsiHckoro paiiona —
1,471+0,224 n/c; ponauk n. Jobpyss BpsHckoro paiiona — 1,686+0,952 n/c.
OpraHonenTrieckre moKa3aresy Bo HCTOYHUKOB JOCTATOYHO OJHOPOIHBI U
cootBeTcTBYIOT ' OCT, T.K. OCHOBHAsI BOJIOHOCHASI ITOPOJIa JIsl HUX — MeJI, 00e-
CTIEUMBAIONINH 3HAYUTEIBHYIO €CTECTBEHHYIO OYMCTKY M HACBIIIEHHOCTH BOJ
XMMHYECKUMH 3JIEMEHTaMH.

2. VccnenoBanus mo 0OHOBJIEHHIO MOHUTOPUHIOBOH 0a3bl poHUKOB B 2019
roJy MOKa3ajy, 4To, B LIEJIOM, OKa3aTelIn KauecTBa MPUPOJHBIX BOI Ha Tep-
putopun bpstHCKOH 00MacTy 3HAYUTENFHO HE M3MEHITNCh. 13 182 pomankoB
CeJIbCKUX TTocereHnit bpsiackoii obmactu 29,1% He ynoBIEeTBOPSIIOT IPUHSITHIM
HOpMAaTHBaM KaueCTBa IPUPOIHON BOJBI, UMEs MIPEBBIILICHUS 10 CONEPIKAHUIO
HUTPAT-NOHOB, OOIIEH KECTKOCTH, 00IIIeT0 XKeme3a. B cpemrem mo odmacT, BOIBI
POITHMKOB COOTBETCTBYIOT HOPMaTHBaM 10 00MIEH KECTKOCTH, BOJIA XapaKTepH-
3yeTcsi Kak ciaboliesouHas, npecHas (cpeaHsis Munepanu3arms — 411 mr/i).

OCHOBHO 3arps3HAIOIINI KOMIIOHEHT — HUTpaT-HoHbL. Cozepxanue HU-
TPATOB B MOJ3EMHBIX BOJ IPHHATO B KadeCTBE MHIMKATOPA AHTPOIOTEHHOTO
3arpsiI3HEHUS BOJI, ITPOMCXO/ISIIETO B PE3yJIbTaTe MO aHus B BOJbI OBITOBBIX
Y MHBIX CTOKOB WJIM CMbIBa MUHEPAJIbHBIX YI0OPEHHIA C TaXOTHBIX yTOAUH.

3. IIpoBeneHHas MacOPTH3AIMS ITOKa3aja, YTO 3a IMEePHOJ HAOTIOMCHIIHA
JI0J151 320POLIEHHBIX U BBICOXIIMX POAHUKOB Bo3pocia Ha 6,3%. CHkeHue pe-
KpEaIriOHHOTO 3HAUYCHHUSI HCTOYHUKOB TOBOPUT O HEOOXOIUMOCTH MTPOBEICHUS
pabot 1o 671aroyCcTPOICTBY BOIHBIX OOBEKTOB M IPHPOIHUKOBBIX TEPPUTOPHUIL.

4. AHanu3 MOHUTOPHHTOBO 0a3bl OIPE/IENHI IIepEedeHb HEOTIOKHBIX Me-
PONPUATHI B 00JIACTH SKOMOHUTOPHHIA POJTHUKOB CJIC/TYIONIAs: OpraHnu3aIys
COTPYIHUYECTBA C MECTHBIM HACEICHUEM IS TPOBEICHUS IPOCBETHTEIbCKON
paloThI, MPHUBIIEUEHNE TOCYIAPCTBEHHBIX CPEJCTB IIPH 000PYIOBAaHUH POIHU-
KOB, CO3/IaHUHU BOJIOOXPAHOW 30HBI, TIPH TMOJICP’KAHUU MX CYIIECCTBOBAHMS;
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YCTAHOBJICHHE KOHTAKTA C BOJHBIMHE CJIY)KOaMU IS BHECCHHUS POJJHUKOB B [0-
CylapCTBEHHBIN BOJHBIN KaacTp, a TAakXKe MPOJODKEHIE paboT MO MacTIOpTH-
3aIiU POTHHUKOB.
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OCOBEHHOCTHU BAPUAHTOB
PEMOJIEJINPOBAHUSA JIEBOI'O XKEJAYJIOYKA
Y MYKYUH MUTPAHTOB KPAUHEI'O CEBEPA
C APTEPUAJIBHOM TMIIEPTOHUEM, PA3JTMYHBIX
KOHCTUTYIHUOHAJIbBHBIX TUIIOB

HAckeeuu P.A., Mockanenko O.JI.

Lens. H3zyuenue sapuanmos pemooenuposanus 1eeo2o xceayoouka (JDK) y
myaxcuun, srcumeneti Cesepa ¢ apmepuanvrou eunepmonuetl (Al), pasnuunvix
KOHCMUMYYUOHATbHbIX MUNOG, Nepeexasuiux Ha NOCMOAHHOE MECHO JCUMENb-
cmea 8 L{enmpansvuyro Cubupe.

Mamepuanst u memoost. B uccnedosanuu npunsno yuacmue 172 nayu-
euma ¢ AI" mysicckoeo nona. B ocnosnyto epynny eowno 86 myoicuun ¢ Al
panee npooicusaguiux 6 ycroguax Kpaiinezo Cesepa. Hcnonvsosanacs cman-
oapmmuas MemoouKa aHmponoOMempu4ecKo20 Uccaedo8anus ¢ NoC1eOVIOWUM
onpeodeneHuem KOHCMUmyyuoHaIbHbIX MUno8, a maxice onpeoenenue munos
2ceomempuueckozo pemooenuposanus JDK no oannvim yrempaszeyko6oco uc-
crnedosanus cepoya. Pesynomamei. [lannvle nposedennozo ucciedosanus
8bIAGUNU KOHCIMUMYYUOHATbHBLE 0COOCHHOCIU YACTNOMbL HEOAACONPUAIMHBIX
MUN08 PemMoOenupo8anus y Myxcuun oociedosannuvix epynn. Muepanmut ¢ AI
Xapaxkmepuszylomcesi 6biCOKOU 4acmomoul 9KCYeHmpuieckol 2unepmpoduu
JDK npu bprownom comamomune u 8bICOKOU 4ACMOMOU KOHYEHMPU4ecKol
eunepmpous JUK npu myckynvnom, 6 mo epems kax myxcuunvt ¢ Al no-
CcmosHHO npodicusalowux 6 2. Kpacnospcke, xapaxmepuzyiomcs 6biCOKol 4a-
cmomoti KoHyenmpuyeckou eunepmpoguu JDK npu 6prownom comamomune
U BbICOKOU Hacmomou dKcyeHmpuieckoli eunepmpoguu JUK npu myckyivHom
comamomune.

3akniouenue. Hebnrazonpusamuvie munvi 2eomempuu JDK cpeou muepanmos
Kpaiinezo Cesepa uawe scmpeuaromest y auy ¢ KOHCIMUMyyuoHa bHoIMU MUna-
MU, Xapakmepu3youuecst BbICOKUM COOePIHCaHUe ICUPOGoL MKAHU (OPIOWHOU
CoMamomun) u MulueyHOU MKAHU (MYCKYIbHbIL COMAmMomun,).

Knioueswie cnosa: apmepuanvhas 2unepmonus, pemooenuposanie Muokap-
0a n1esoeo ducenyoouxa; comamomun, Kpaiinuii Cesep.
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FEATURES OF LEFT VENTRICULAR REMODELING
OPTIONS IN MALE MIGRANTS OF THE FAR NORTH
WITH ARTERIAL HYPERTENSION, DIFFERENT
CONSTITUTIONAL TYPES

Yaskevich R.A., Moskalenko O.L.

Purpose. Study of left ventricular (LV) remodeling options in men, residents
of the North with arterial hypertension (AG), various constitutional types who
moved to permanent residence in Central Siberia.

Materials and methods. The study involved 172 male AG patients. The
main group included 86 men from the AG who had previously lived in the Far
North. A standard anthropometric examination technique was used, followed
by the definition of constitutional types, as well as the definition of geometric
LV remodeling types from cardiac ultrasound data.

Results. The data of the conducted study revealed the constitutional features
of the incidence of adverse types of remodeling in men of the examined groups.
Migrants with AG are characterized by a high frequency of eccentric LV hyper-
trophy in abdominal somatotype and a high frequency of concentric LV hyper-
trophy in muscular, while men with AG permanently living in Krasnoyarsk are
characterized by a high frequency of concentric LV hypertrophy in abdominal
somatotype and a high frequency of eccentric LV hypertrophy

Conclusion. Adverse types of LV geometry among migrants of the Far
North are more common in individuals with constitutional types characterized
by high adipose tissue (abdominal somatotype) and muscle tissue (muscular
somatotype).

Keywords: arterial hypertension, left ventricular myocardial remodeling,
somatotype; Far North.

Brenenne

3aboJsieBaHUs CEPJ/IEIHO-COCYANCTON CHCTEMBI KaK IPUYMHA WHBAIHMIN-
3all1U U JIETAJbHOCTH CPEAH IPYTUX HO30JIOTHIECKHUX (DOPM 3aHUMAIOT OJTHO
13 MEePBBIX MECT HE TOIBKO BO BceM Mupe [21, 23, 25], Ho u B Poccun [ 1, 12,
18, 22]. Mexay pa3nuuHeIME (pOopMaMH CEPIETHO-COCYIUCTON MTATOIOTHH,
aprepuanbHas runepronus (Al) mpuBnekaeT BceoOInee BHUMaHUE, KOTOPOE
00yCIIOBJICHO €€ BBICOKOH MOMYJISIIIUOHHON YaCTOTOM, HETaTUBHBIM BIIMSTHH-
€M Ha COCTOSIHHE 3/10pPOBbsI, paOOTOCIIOCOOHOCTh M MPOJOIIKUTEIBHOCTh
KU3HU HaceneHnd [3, 18, 24]. CBoeBpeMeHHBIH KOHTPOIh (PaKTOPOB PUCKA
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CC3 na paHHel cTaauu 3a00JIeBaHUs, MOXKET NPEIOTBPATUTH JajibHeillee
pa3BUTHE MATONIOTHUECKOTO mponecca [4, 7, 12, 19]. U3BecTHO, 4TO HE3a-
BHCHMBIM TIPETUKTOPOM 3a001eBaeMOCTH U cMepTHOCTH oT CC3 sBiseTcs
Macca MHOKapza JieBoro xenynouka (MMIJDK) [5, 6], a macca Tena Obuia
npu3HaHa B KauecTBE HanOojee BAXKHOTO JIETEPMHHHUPYIONIEro MpU3HaKa
MMJIX [19]. CuuTaercs, 9TO HE3aBHCHUMO OT HAJUYHUS WU OTCYTCTBUS
AT, oxupenue cBsizano ¢ ypenunueHuem JDOK. B cBsa3u ¢ uem, B kauecTBe
Mep 110 npodunakTuky uiau ymenbmenus runeprpodun JIK (ITIXK) 6bu10
PeKOMEHI0BaHO CHIDKeHHE Macchl Tena [18]. Taxke ycTaHOBIEHO, 9TO U3
KOMITOHEHTOB MacCHI Telia, Hanooee TecHo cBsizana ¢ [JIXK eé sxuposast [17]
U MbIeYHas cocTapistoniue [20].

B xozie mpoBeieHHBIX paHee UCCICOBAaHNN BbIJIENIEH «CEBEPHBIN» BapH-
anT AL [13], 11 KOTOPOTO XapaKTepHO CTIAKEHHOCTH CYTOYHOTO TPOQUIIS
AJl, HapylIeHne MPKaJHOCTH CYTOYHOTO PUTMa, MOBBILIEHHE METEOIa0 b
HOCTH, OoJiee KeCcTKoe TedeHHe U Oojiee paHHee MOpaKeHHUe OpraHOB-MHIIICHEH,
oOycnoBieHHOe THIepTpodueit muokapaa JK u TpoduaecknmMm n3MEeHEHHSI-
MU cocyauctoii crenku [ 13, 24]. [IpoxuBanue yenoBeka B THIIOKOM(OPTHBIX
KIIMMaroreorpa)i4eckrx yCIOBHUSIX B COUETAHUH C aHTPOTIOTEHHOW HAarpy3Kon
MIPUBOIUT K O0JIee MHTEHCUBHOMY HCIIOJIB30BAHHUIO Al TAIIMOHHBIX PE3EPBOB
OpraHm3Ma M Kak CIIeCTBHE, CKopelnieMy ux ucromeHuo [ 13]. Bo3neiicTeue
(baxTOpOB BHENIHEH Cpe/bl Ha OPraHU3M YEJIOBEKa MOJKET BBIPAXKATHCS B Pa3-
JUYUN aHTPOIOMETPUYECKUX MapaMeTpoB HaceneHus [15, 16]. Unausury-
AIBHO-TUTIONIOTUYECKIE 0COOCHHOCTH YeIOBEKa MOYKHO CUHUTATh MapKepaMH,
XapaKTEePHU3YIOUINMH 0COOCHHOCTH KIIMHNYECKHUX MPOSIBICHUH, KOTOPBIE MOTYT
OBITh UCII0JIb30BaHbI B IPOIHO3€E Pa3BUTHS TEX MIIM MHBIX 3a00JIEBaHUI U TsKe-
CTH UX TedeHus [2, 8, 10, 14, 15]. ImeroTcs JaHHBIE O TOM, YTO OTIpeACIEHHOE
BHEIITHEE CTPOCHHE Tejla YeTOBEKa MOXKET COOTBETCTBOBATH HE TOJIBKO OIpe-
JICICHHOMY BHYTPEHHEMY €ro CTPOCHHIO, HO U aHAaTOMO-(h)M3HUOJIOTHYECKUM
0COOEHHOCTSIM cepia u cocynoB [8, 11]. B cBs3u ¢ aTUM 00bII0N HHTEPEC
MIPECTABIACT N3yUYCHUE B3aMMOCBSA3H KOHCTHTYIIHOHAIBHBIX OCOOCHHOCTEH
1 BapUaHTOB PEMOEINPOBAHUS JIEBOTO JKeyouka y skuteneid Cesepa ¢ AT,
Pa3UYHBIX KOHCTUTYIIHOHATIBHBIX THIIOB, IEPEEXaBILIUX HA TOCTOSIHHOE MECTO
xutenbcTBa B LlenTpansayio Cubnps.

Iesan uccie0BaHus

W3yunTh yacToTy BapuaHTOB pemopenuposanus JOK y MyxunH, sxuteneit
Cesepa ¢ AT, pa3nUIHBIX KOHCTUTYIIHOHAJIBHBIX THIIOB, IEPEEXaBIINX Ha I10-
CTOSIHHOE MECTO JXHUTesIbCTBa B LleHTpansHyro Cudups.
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MatepuaJjbl 4 METOAbI

st uzyuenust yactoTsl BapuaHToB pemoaenupoanus JOK y mui ¢ Al pas-
JIMYHBIX TUIOB KOHCTUTYLMH, 00cienoBaHo 172 mamueHTa My»CKOTo I1oja,
MPOXOJUBIIKX CTAIIMOHAPHOE JIEYeHUE B KapauooruueckoM ortaenennn HMN
MeauImHCKIX mpooiem Cesepa — 06ocobnernoM noapaszaeneanu GULL KHIT
CO PAH (HMU MIIC ©UL KHII CO PAH) r. KpacHosipcka. OcHOBHYIO
TPyTIy COCTAaBUIM — MY)KUHHBI MPUIIIIOrO HaceleHus (eBporeonssl) ¢ Al
panee npoxwusasmiie Ha Kpaitnem Cesepe (. Hopmiibck) u mepeexaBiiie Ha
TIOCTOSTHHOE MECTO HTenbcTBa B LlenTpansryro Cubups (1. KpacHosipek, T.
MunycuHck) (86 ven., Menuana Bo3pacra — 63 [56; 69] rona), rpyrminy cpaBHe-
HUS — MYX4uHbI ¢ AT, mocTossHHO TipokuBarotye B T. KpacHosipcke (86 gen.,
MennaHa Bo3pacta — 64 [58; 68] roma). CpaBHHBaeMBbIE TPYIIIHI IO HE HMENH
pasnuunii o Bodpacry (U=15737,0; Z=-0,64; p=0,518). Bce yuactByromue
B 00CJIe/JOBAaHUU TALMEHTHI JIaBaJId MMMCbMEHHOE MH()OPMHUPOBAHHOE COIVIa-
cue. MccrnenoBanne IpoOBOIMIOCH B COOTBETCTBHH C STHUSCKUMHU IIPHHIIATIAMA
TIPOBEICHUS MCCIICIOBAHNH C yJacTHEM YelloBeKka XeabcuHCKoN Jlexmaparym
Bceemuproiit Menununackoit Accormaruu (Declaration of Helsinki), nepecmotp
2013 r. m 66110 0T0OPEHO JTOKATBLHBIM dTHUeCcKUM KomuTeToM HUW MITC OUIL]
KHII CO PAH.

AHTPOIIOMETPUYECKOE HCCIIEIOBAHUE TTPOBOJMIOCH 110 OOLICTIPUHATHIM
npaBHJIaM aHTPOIIOMETPUYECKUX 3MepeHnid. COMaTOTHUITMPOBAHUE TIPOBOIH-
nock o Metony byraka B. B. (1931) B mogudukarm Yrerosa B. I1. ¢ coaBT.
(1978) [8].

Tunsl reomerpuueckoro pemozenuposanus JDK onpenesnsimi no xiaccu-
¢ukamrm Ganau A. ¢ coast. (1992), Ha 0CHOBe oIpeeNieHIsI HHCKCa MaCChI
muokapaa JOK (MMMIDXK) u otHocuTenbHO# Tommuab creHoK JIXK (OTCIDK).
l'uneprpoduro muokapna JOK auarnoctupoBanu npu 3nauenusx MMMIDK
115 r/m? u Gonee st My»kauH 1 95 r/M> 1 Gosiee IS JKEHIIUH. Y TalHeHTOB ¢
IKCIeHTprUecKol rumepTpodueit JDK, koHmeHTprdeckoii rumeprpoducit JOK
1 KOHLEHTpHUYecKnM pemonenupoanueM JDK reomerpuueckas moxens JIK
paccMaTpuBasIach Kak MaToJIOTHYECKas.

CrarucTryecKnii aHaTN3 MOTYYCHHBIX PE3YABTaTOB MIPOBOAMICS C HCTIONb-
30BaHHeM nporpammel Statistica 6.0 Ne EXXR202F256520FAN10 («StatSoft»,
CHIA). KonnuecTBeHHbIE JaHHBIE TIPEICTABISIIIA B BUJIE MEIMaHbl Me 1 Mex-
KkBapTHiIbHOTO auanasona [Cg; C. ], CTaTHCTUYECKYIO 3HAYMMOCTD Pasindni
MEKTy TPpyTIITaMy TIPH IPOBEPKE HYJICBOH THITOTE3bI OIICHUBAJIH COTIIACHO KPH-
Teputo ManHa-YutHu-Brikokcona. OrnieHKa cpaBHEHHsI KaueCTBEHHBIX TTOKa-
3aTereil MpOBOAMIIACKH C UCTOIB30BaHueM KpuTepust x> (chi-squrae) [Tupcona.
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Kpurnueckuii ypoBeHb CTaTUCTHYECKON 3HAYMMOCTH TIPH IIPOBEPKE HYJIEBOU
TUIIOTE3b! TPUHUMAIH TIpH 95% yposHe 3Haunmoctu (p<0,05).

PesyabTarsl u 00cy:KaeHue

Ha ocHOBaHUM Pe3yIbTaTOB IPOBEAESHHOIO AaHTPOIIOMETPUYECKOTIO UCCIIe-
JIOBaHUs, 00CIIEIOBaHHBIE MUTPAHTHI U JKUTENH T. KpacHOspcKa, My»XCKOro
1oJ1a, ObUTH pacupesienieHbl 1o comaroTunam (puc.l). Cpeny My>X4nH MUTpaH-
TOB, OonbHBIX Al yame onpeaessuicss MyCKyJIbHbIH KOHCTHTYIIMOHAIBHBINA
Tum — 50,0% (43 gen. u3 86) (p=0,001), pexe HaOMIOAATICE TN C OPIOIITHBEIM
TATIOM KOHCTHTYIIUH — 38,4% (33 uern. u3 86), HeonpeneneHHBIM — 7,0% (6 ged.
n3 86) u rpyaHbM — 4,7% (4 uen. u3 86) coorBercTBeHHO (puc.1). Cpean Myx-
YHH, TIOCTOSHHO MpokuBatonyx B I. KpacHospcke (39 ven.) garme BcTpeyancs
OpromrHoit comarorun 47,7% (41 gen. u3 86) (p=0,001), pexe MyCKyIbHBIH —
41,9% (36 gen. u3 86), HeonpeneneHHbIH — 5,8% (5 ven. u3 86) u rpyaHOI —
4,7% (4 yen. u3 86) (puc.1) cOOTBETCTBEHHO.

[NomyyeHHble pe3yabTaTsl COIIACYIOTCS C JaHHBIMHU MPOBEICHHBIX paHee
nccnenoBaHuii cpenu MyxuuH I. Kpacnosipcka ¢ AI' [15, 16] a takxke ¢ pe-
3yasraTamu uccienosanuit Jlepessuueix E.B. ¢ coast. (2016) [2] u Ko3nosa
E.B. c coasr. (2019) [9], cormacHO KOTOPBIX, CaMyI0 MHOTOYHCICHHYIO TPYIIILY
cpean 00CIeNOBaHHBIX MYX4YHH ¢ A" COCTaBHIM MPEICTAaBUTETH OPIOIIHOTO
COMATOTHIIA.

P1,=0,001; =0,001; P12=0,001; p; 5=0,001;
P14=0,515; =0,125; P1.4=0.732:p,.3=0.443;
P2-4=0,001; p;.4=0,001 P24=0,001; p; 4,=0,001
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Puc. 1. KoncruryruonanbpHas xapakTepuctuka oocienyemsix ¢ Al
MUTPAHTOB M xuTeliel I. KpacHospeka.
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YcTaHOBIICHO, YTO MEXAY CO00M 00cieayeMble IPyIIbl HE UMENIU CTaTH-
CTUYECKU 3HAUNMBbIX PA3IIMUUH 110 YaCTOTE N3yYaeMbIX KOHCTHUTYIIHOHAIBHBIX
THIIOB: OpromHoi comarorutt — 38,4% vs 47,7% (*=1,52, df=1, p=0,218), rpyxn-
nowi — 4,7% vs 4,7% (x*=0,00, df=1, p=1,000), myckynbHbIii 50,0% vs 41,9%
(*=1,15, df=1, p=0,284) u neonpenenennsriit — 7,0% vs 5,8% (¥=0,10, df=1,
p=0,755) THIT KOHCTUTYIINH COOTBETCTBEHHO.

[IpoBenen ananus ypoBHeil A/l cpenn oOcCieOBaHHBIX MYXYHH 00€HX
rpynn ¢ Al pa3nuuHbIX KOHCTUTYIIMOHANBHBIX THIIOB. OTMEYEHO, YTO Hau-
Menbie nuppsl A/l cpenu MyxunH O0onbHBIX Al 00eux rpymi, onpese-
JISUTACH TIPU TPYIHOM KOHCTHTYLHMOHAJIBHOM THIIE, TOTAA Kak HanOOJbIINe
3HaueHus AJl, Ha ypoBHE TEHACHIMH, OTMEYAIHNCh CPEIU JIUIl C OPIOIIHBIM
THUIIOM KOHCTUTYIMHU. [1onoOHBIe TeHACHIMH OBUIN yCTaHOBJICHBI paHee MPH
o0cCIIeToBaHUN MYKUHH, MEIHIINHCKUX paOOTHHKOB ¢ Al [2] 1 ipu M3ydeHUH
YacTOTHI HAPYIICHNH pUTMa CepALa y My>KUuH ¢ Al, pa3TMYHbIX COMAaTOTHUIIOB
[15]. Mexmy coboit 00cieayeMple IPYIITbl MYXYUH HE UMEJIA CTATHCTUICCKH
3HAYMMBIX Pa3IAduid o ypoBHM AJl.

Vcxonst U3 MOTydeHHBIX JITAHHBIX YJIBTPa3BYKOBOTO MCCIIEIOBAHMS Cep/IIia,
nanueHTsl 00enx rpynn ¢ Al OblIH pa3eneHsl Ha TPYIIIbI COTNIACHO KIIacCH-
¢uxanun Ganau A. ¢ coasr. (1992) (puc. 2).

P1-2=0.406; p;.3=0.406; P1>=0,194: p; 3=0,001:
P1.4=0,15 =1,000; P1-4=1.000: p, 5=0,050;
P2.4=0,026: p3.4=0,026 P24=0,194:p; 4=0,001
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Puc. 2. Yacrora Bapuantos pemonenuposanus JIK y oocnenyembix ¢ AL,
MHIPAHTOB U xuTene r KpacHosipcka.

Ipumevanue: HITDK — HopmansHas reomerpus JDK, KPJDK — koHneHTprueckoe pe-
moxenuposanue JOK, KITDK — kornentpudaeckas runeprpodus JOK, SITIK — skcuen-
Tprueckas runeptpodus JDK.
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VY 24,1% (14 gen. u3 58) murpanrtos Kpaiinero Cesepa, 6ombabIx Al UMM-
JOK u reomerpust JDK cooTBeTcTBOBaNIM HOPMAaTUBHBIM BeaudarHaMm. OKO-
JI0 TpeTH 00CIeI0OBaHHBIX MMENN KOHIIEHTpHYeckoe pemonenuposanne JIK
(KPJDXK) — 31,0% (18 uen. n3 58) n konuentpuuaeckyto [TDK (KITTDK) —31,0%
(18 gen. u3 58), pexe sxcuenTprueckyto [TDK (BITDK) — 13,8% (8 uen. u3z 58)
cootBercTBeHHO (p=0,026).

W3yuena yactora BapuantoB pemozaenuposanus JOK y murpantos ¢ AT’
pas3IMuHBIX COMATOTUIIOB (Tab.1).

Tabnuya 1.

YacToTa BCTpeYaeMOCTH BADHAHTOB PeMO/IeJIHPOBAHNS JIeBOT0 JKeTyI049Ka
y murpanTtoB Kpaiinero Cesepa ¢ AI, pa3in4HbIX COMATOTHIIOB

ComaroTunst
Tun pemone- 1. Tpyamoii 2. Myc1§ynb— 3. Bprommoii 4. Heonpi)le— »
JIUPOBAHUS HBII JICHHBII
abc. (%) abc. (%) abc. (%) abc. (%)
1. Hopmasb- p,—0,020; p, =0.244;
Hasi reome- 1 (7,1%) 8 (57,1%) 4 (28,6%) 1(7,1%) P1.70,674: p, 70,157
Tpus JDK p,.=0.114; p, =0,562
2. Konnen- p,=0,040; p, =0,010;
TPUYECKOE 1 (5,6%) 7 (38,9%) 9 (50,0%) 1 (5,6%) P,.=0,674; p,;=0,502;
PIDK p,,=0.178: p, =0,070
3. KoHIleH- p,,=0.001; p,=0,017;
TpUYECKas 0 (0,0%) 11 (61,1%) 6 (33,3%) 1 (5,6%)
DK p,.=0,022; p, =0,269
4. DKCLeH- p,;=0:419:p, ,=0.244;
TpHYECKas 1(12,5%) 3 (37,5%) 4 (50,0%) 0 (0,0%) P;~0.439; p, =0.674;
TJDK p,.,=0.220; p, =0,147
p,.=1.000; p, =0.309; | p, ,=0.735:p, =0.317; | p,,=0.083;p, ,=0.457; | p,,=1,000: p =1,000;
p p,.=1,000; p, =0,309; | p,_=0,070; p, =0,182; | p, =1,000; p, =0.311; | p, =0,302; p, =1,000;
p,=1.000; p, =0.309 | p, =0.137:p, =0,006 | p, =0.083;p, =0.457 | p,,=0.302:p, 0,302

Tak, npu rpyaaom comarorune HITDK napsgy ¢ KPJDK u OIJDK Bctpe-
yajachk ¢ OAMHAKOBOM uactoToi — 33,3%, mui ¢ KIJIDK BeIgBiieHO He OBLIO.
ITpn MycKynbHOM KOHCTHUTYIIMOHAJIBHOM THIIE Yallle, Ha YPOBHE TEHJCHIUH,
BoisiBIsIachk KITDK — 37,9%, B cpaBuenun ¢ HITDK — 27,6%, KPJIDK — 24,1%
n OI'JIK — 10,3%. [Tpu OpromHOM comaToTuIe Yalle, Ha ypPOBHE TEHJICHLIUH,
BBIIBILTNCH Jutia, umetonie KPJIDK —39,1%, B cpaBuennu ¢ HITDK — 17,4%,
KIJDK — 26,1% u OI'TIXK — 17,4% coorerctBenno. [lpu HeonpeneneHHOM
tune koHctutynuu HITDK napsry ¢ KPJDK u KIJDK BeTpeuanacs ¢ oquHaxo-
BoM yacToroit — 33,3%, mui ¢ DI'TDK BeIsSBIEHO HE OBLIO.

IIpu cpaBHEeHUHU YacTOTHI BapuaHTOB pemozenuposanus JOK mexay rpymn-
TIaMH COMATOTHITIOB MOYKHO OTMETHUTb, YTO UMEETCSI TeHACHIMS K Oojiee BBICO-
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xoit wactore KPJIXK — 50,0% n OI'JIK —50,0% npu OpromHoM coMaToTuIe u
Boicokoit yacrore KITDK — 61,1% mpu MmyckynpHOM THIIE.

IIpu n3yuennn yactora BapuanToB pemonenupoBanust JOK y myxuun ¢ A’
pa3IMYHBIX COMATOTHIIOB, IIOCTOSIHHO MPOXMBAIOIIKUX B I. KpacHospcke (Tadi.
2) ycraHoBieHo, uyTo mpu rpyaHom comatotune KITDK u OTJDK BeTpevanack
¢ ogrHaKoBOH wacToToit — 50%, mur ¢ HITDK u KPJIK mpu aTOM THITE KOHCTH-
TYLIMH BBISIBIICHO HE OBLIO.

Tabnuya 2.
YacToTa BeTpe4aeMOCTH BAPHAHTOB PeMO/IeIMPOBAHMS JIEBOI0 JKeJIyI0uKa
y :kuteieii I. Kpacnosipcka ¢ A, pa3iM4HBIX COMATOTUIIOB

CoMaTOTHIIB
Tun pemonenu- 1. Tpymoit 2. Myleleb— 3. Bprommoit 4.Heonpefle— »
poBaHHs HBIH JICHHBII
abc. (%) abc. (%) abc. (%) abc. (%)
1. HopmanbHas P02 TO02T:
- Hiop K 0(0,0%) 6 (40,0%) 9 (60,0%) 0(0,0%) p,.=1,000; p, =0,947;
TeOMEeTpHs B, 0027, , 0,027
2. KoHIEeHTpH: 0008, 001
) ) 0 (0,0%) 8 (36,4%) 10 (45,5%) 4 (18,2%) | p.=0.032;p, =0,586;
yeckoe PJDK 5, 0536, b, 0,45
3. KoHueHnTpu 0005, 000
. - 0, 0, 0 0 — .
yeckas TTDK 2 (5,9%) 13 (38,2%) 18 (52,9%) 1(2,9%) p.470~543~ 570
p,.=0,001; p, 0,002
4. DKcIeHTpH- o o N o
yeexas LTDK 2 (13,3%) 9 (60,0%) 4 (26,7%) 0(0,0%) 043P,
p,.,=0,004; p, =0,166
p,,=1.000; p, =0,143; | p,,=0,517; p, =0,033; | p,,=0,787; p, =0,026; | p, ,=0,032; p, ,=0,309;
p p,..=0,143;p, ,=0,143; | p, =0,340; p, =0,131; | p,_=0,123;p, =0,049; | p, =1,000; p, =0,142;
p,.=0.143;p, =1,000 | p,,=0.757;p, =0.228 | p, =0,072; p, =0,001 | p, =0,032; p, ~0,309

IIpu MyCKy/TbHOM KOHCTHTYIIMOHAJIBHOM THIIC Yallle, Ha YPOBHE TCHJICHIIHY,
BeptBisuiacek KITDK — 36,1%, B cpaBaennn ¢ HITDK — 16,7%, KPJDK — 22.2% u
BITDK —25,0%. I1pu OpronTHOM COMATOTHIIE Yallle, Ha YPOBHE TCHACHIINHH, BHISB-
nsutucs uua, umetotue KITDK —43,9%, B cpaBaennu ¢ HITDK —22,0%, KPJDK —
24.4% u DTTDK — 9,8% cootBeTcTBeHHO. [ [pr HEOTpEIeIeHHOM THTIE KOHCTHTYITHH
KPJDK BoisBistiocs y 80% 1 KITDK y 20% o6cenenoBanHbIx My»xuuH, it ¢ HITDK
u KPJDK, npu TaHHOM KOHCTUTYIIHOHAITBHOM THIIC, BBISBIICHO HE OBLIO.

IIpu cpaBHUTETHHOM aHAJIM3€E YACTOTHI BAPUAHTOB peMoaeaupoBanus JIK
MeKy TPyTIIaMHA COMAaTOTUIIOB MY’KYHH, TOCTOSHHO MTPOJKUBAIOIINX B T. Kpac-
HOSIPCKE, MOYKHO OTMETHTb, YTO UIMEETCS TCHIICHIIHSA K 00JIee BEICOKOI 9acToTe
KPJIXK — 45,0% u KITDK — 52,9% npu OproliHOM COMaTOTHUIIC U BBICOKO Ya-
crore DITDK — 60,0% mpu MycKyIbHOM THUIIE KOHCTUTYLIMH (Ta0m. 2).
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Pe3toMupys BEIIEH3IOKEHHOE CIIEYeT OTMETHUTh, YTO IPOBEAECHHOE HCCTIe-
JIOBaHNUE MTO3BOJIMIIO BBISIBUTH M KOJIMYECTBEHHO OXapaKTEPHU30BaTh PacIpe/ie-
JICHWE HeOIaronpusTHBIX TUTIOB pemosenupoBanus JOK y My>kdnH, MUTpaHTOB
Kpaiinero Cesepa u nu1y, NOCTOSHHO IMpokuBaromux B I. KpacHosipcke ¢ AT,
M0 KOHCTUTYIIMOHAJBbHBIM THIIAM. BBISBICHHBIE KOHCTHTYLMOHAIBHBIE OCO-
OEHHOCTH YaCTOTHI HEOIArOMpUATHBHIX THUIOB reoMeTpuu JIK y My)unH 00-
CJIC/IOBAaHHBIX I'PYIIT MOT'YT OBITH MCIIOIb30BaHBI ISl IEPCOHU(DUIIMPOBAHHON
OLIEHKH CEPJIeUHO-COCYAUCTOrO PUCKa.

BriBoaBI

YcranoBieHo, 4To HeOnaronpusaTHeie THIBI reometpun JIK game Berpe-
YaroTCA Y JIUI] ¢ KOHCTUTYIIMOHAIFHBIMHU TUIIAMH, XapaKTePU3YIOIIHeCs BBICO-
KHM COJIEpKaHHE KUPOBOH TKaHU (OPIOITHON COMATOTHUI) ¥ MBIIIIEYHON TKaHU
(MyCKyJIbHBIH COMATOTUI) KaK CPEIN MY>KYNH MUTPAHTOB, TaK U CPEAN MYXK-
YHH, MOCTOSHHO NMPOXHUBAIOMUX B I. KpacHosgpcke. BhIsBIEHBI KOHCTUTYIIHO-
HaJIbHBIE 0COOCHHOCTH YacTOTHI HEOIAronpusATHBIX THIIOB reomerpun JDK y
MYK4UH 00cienoBaHHbIX Tpymm. J{ms murpantoB ¢ A’ XxapakrepHa BBICOKast
yacrora D[JIXK mpu OpromrHoM comatoTurne U Bbicokas yactota KITDK mpu
MYCKYJIBHOM, B TO BpeMs KakK JJIsl TOCTOSHHO MPOYKUBAIONINX B I. KpacHospcke,
xapakTepHa Beicokast gactoTa KITDK mpu OpromHOM coMaTOTHITE W BBICOKAs
yacrora DI JDK mpu MyckyabHOM cOMaTOTHIIE.
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OBHAPYXEHUE INIMHUCTBIX MUHEPAJIOB
HA OCHOBE CI1IYTHUKOBBIX CHUMKOB
CEHCOPOB LANDSAT TM/ETM+

Mameoanuesa B.M., Hacuposa B.P.

Lens. Onpedenums cooepocanue TUHUCHIBIX MUHEPALO8 U COCTNOAHUE JleC-
HOU paCmumensHOCmu Ha mex Jice Yuacmiax.

Mamepuansl u memoowl. /5 8biA81eHUA 3A68UCUMOCTIU ObLIU UCNOIb3084-
Hbl MYILIMUCNEKMPATbHbLE U300PANCEHUS 3eMHOU NOGEPXHOCMU, NOJYYEeHHble
¢ nomowwto cnymuuxog Landsat 6 paznuunvie 2006t (1986 u 2011 2e.). B xo0e
uccne0o08anus buliu onpeoeneHvl 3andcsl 2TUHUCMbIX MUHEPAIos 8 JlauKecaH-
cKotl obnacmu Azepbatiodxcana, a maxaice cnekmpanoHuiii unoexc SIPI (unoekc
HeYy8CMEUmenbHOCuU K CIpYKmype RUSMeHma), ompajcaroujuti cmenetsb 300-
PO8bs pacmenutl 8 MOM pecuoHe.

Onpedeneriue yuacmrko8 ¢ 8bICOKUM COOePHCAHUEM UHUCTNBIX Mamepua-
7108 DBbLILO NPOU3BEOCHO Nymem pacuema COOMHOULeHUS U300PAdICeH ULl 8 CNeK-
mpanvroix ouanasonax SWIR 1 u SWIR 2. Cocmagnenul 31eKkmpoHHbLe Kapmbi.
B0 6vis61eH0 0Oujee ymenvuerue niowaou makux y4acmkos 3a 25 nem Ha
5831 ea. Taxoice bviiu paccuumansl 3navenus unoexca SIPI. Ha ocrose nony-
YEHHBIX3HAYEHULL D020 UHOEKCA NPOU3BEOCHA KNACCUPUKAYUS 6CeX YUACTKOS
JeCHOU pacmumenbHOCmuy Ha mpu Kiacca: co 300p08oil, NOBPENCOeHHOU U
paspyutennou pacmumenvrocmoio. Cocmasgnensl 31eKmponHble Kapmsl, no-
Kazvlgarujue pasoeieHue 1ecHo20 NOKpo8d Ha 3 30Hbl 8 COOMBENCMEUL C
VKA3AHHBIMU KIACCAMU.

Jannovii aneopumm obpabomru 6vi1 npumernen k oanuvim 1986 u 2011
2o00a. [[ns Kkascooz2o 200a OblLiu cOCMAasieHbl KApmsl PACHONIO0NCEHUs. 2TUHU-
Cmulx MuHepanog u 3HaveHuu unoexca SIPI. Omu kapmoel Obliu HALOJCEHb
Opye Ha Opyea u onpedeneHo cooepiicanue IUHUCNbIX MUHEPAN08 8 KANCOOU
u3 3 pasnuyHbIX 30H.

Pezynomamut. Ananuz OuHaAMUK NOKA3aJ, 4mo niouadb Y4acmKos ¢ 2iu-
HUCMbIMU MUHEPAIamu yeenuuunace Ha 2233 ea 6 30He 300p060tl 1eCHOU pac-
mumenvHocmu, ymenvuiunace Ha 8064 2a nHa no8petcOeHHbIX YUacmKax, d 6
PA3DYUIEHHDBIX JleCaX He USMEHULACH.
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3aknrouenue. [peocmasiennviii Memoo ObL MaKdice UCNONb306aH OJis Onpe-
OeeHUst YHACIMKOB, COOEPAHCAUUX COCOUHEHUSL OBYX~ U MPEXBATIEHMHO20 JiceNe3d.

Knwouesvie cnosa: oucmanyuonnoe sonouposanue, Landsat; enunucmole
MUHEpAbl; Jiec; pacmumelbHOCHb, JIeKMPOHHbLE KAPNbl.

DETECTION OF CLAY MINERALS
BASED ON SATELLITE IMAGES OF LANDSAT
TM / ETM+ SENSORS

Mammadaliyeva V.M., Nasirova V.R.

Determine the content of clay minerals and the state of forest vegetation in
the same areas.

Materials and methods. To identify the dependence, multispectral images
of the earth’s surface were used, obtained with the help of Landsat satellites in
different years (1986 and 2011). During the study, the reserves of clay minerals
in the Dashkesan region of Azerbaijan were determined, as well as the spectral
index SIPI (index of insensitivity to the structure of the pigment), reflecting the
degree of plant health in this region.

The identification of areas with a high content of clay materials was made
by calculating the ratio of images in the spectral ranges SWIR 1 and SWIR 2.
Electronic maps have been drawn up. An overall decrease in the area of such
plots for 25 years by 5831 hectares was revealed. The SIPI index values were
also calculated. Based on the obtained values of this index, a classification of all
areas of forest vegetation into three classes was made: with healthy, damaged
and destroyed vegetation. Electronic maps have been compiled showing the
division of forest cover into 3 zones in accordance with the specified classes.

This processing algorithm was applied to data from 1986 and 2011. For
each year, maps of the location of clay minerals and SIPI values were compiled.
These maps were superimposed on each other and the content of clay minerals
in each of 3 different zones was determined.

Results. Analysis of the dynamics showed that the area of sites with clay miner-
als increased by 2233 hectares in the zone of healthy forest vegetation, decreased
by 8064 hectares in the damaged areas, and did not change in the destroyed forests.

Conclusion. The presented method was also used to identify areas contain-
ing ferrous and ferric compounds.

Keywords: remote sensing; Landsat; clay minerals; forest; vegetation, elec-
tronic maps.
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T'opHOOOBIBAIOIIAS TPOMBIIIIIEHHOCTh UTPAET ONPEACIISIIOLILYIO POJIb B KOPEH-
HOM M3MEHEHHUH penbeda, OUBBI M paCTUTEIFHOCTH. J|00BIYa ITOIe3HBIX HCKOTIae-
MBIX, TOPHOIOOBIBAFOIIAS M TOPHO-000TaTHTETbHAS TPOMBIIIICHHOCTH SIBISIOTCS
BayKHEHIIIMU OTPACIIsIMU B SKOHOMMUKe JlarikecaHCcKoro paiiona. MectopoxieHue
ayHuTa B 3amuke, ucrons3dyemoe ¢ 1960 r, sisercs cambiM KpynHbIM B EBporte
[1]. B pe3ymbrare pa3nuaHBIX MEPOTIPHUATHI aHTPOTIOTCHHOTO XapakTepa B CeBe-
po-BocTouHO# yacti Masioro Kaekasa, ocodenHo B Kenabekckom u Jlamkecanckom
paiionax Azepbaiimkana, BOZHUKIN O4ary ¢ 9KOJIOTHYECKON HAMPsKEHHOCTRI0. B
CBSI3U C Pa3BUTHEM METAILTYpPTUUECKOH MPOMBIIUICHHOCTH, TIPOM3BO/ICTBA U Tie-
PpepaboTKH TOIIHBA, TPAHCIIOPTA, CEITBCKOTO XO35HCTBA, JKHBOTHOBO/ICTBA HA [TAH-
HO¥ TEPPUTOPUH 3eMJIU TTO/IBEPIIIUCH 3arpsizHeHnI0. OCOOSHHO B TEX paiioHax, rie
Pa3BUTa METAJLTyprideckast IPOMBIIIIIEHHOCTb, 3TO 3arpsA3HEHHE CTalo Hanboree
MHTEHCUBHBIM. 3eMITH 3THX PaiOHOB OoJiee 3arps3HEHbI Pa3IMIHBIMHI OTXOIAMA
TOPHO/I00BIBAIOIICH MPOMBIIIICHHOCTH, a TAKXKE TSHKEIBIMU METaJUIaMHU. JTO, B
CBOIO 0Yepe/ib, IPUBENIO K YXYIIICHUIO OKPY’KafOIIEH Cpesibl.

B HacTosmee Bpems cTaxo HeBO3MOKHBIM MIPEICTaBUTh KapTorpaupoBa-
HUe 0e3 UCTIOTB30BaHUS MYJIBTHCIICKTPATBHBIX H300pakeHIH 3eMIIH, ITOTyva-
€MBIX C TIOMOIIbI0 KOCMHUYECKHUX CITyTHUKOB. O0Janas BEICOKOH TOYHOCTBIO
reorpaguuecKoro MO3UIHOHUPOBAHNS, CITyTHIKH MOTYT OBICTPO HaBOJUTHCS
Ha onpeAeNEHHbIC YIacTKH 3eMHOH MTOBEPXHOCTH, KOTOPhIE HYXHO coTorpa-
¢uposars [2]. O6pabOTKa MYJIBTHCIIEKTPAIBHBIX CHUMKOB OCHOBBIBAETCSl Ha
TOM (hakTe, YTO pa3liMuHbIE [0 COCTaBy OOBEKTHI HMEIOT MPUCYIIYIO TOJBKO
UM 3aBHCHMOCTH Ko3((HIIneHTa OTpaXeHNs OT JTHHBI IIEKTPOMAarHUTHBIX
BOJIH. DTO MO3BOJIIET BBIYMCIATh UHIEKCHI JUISl ONPEAEICHHs PACTUTEIIBHO-
CTH, MUHEPAJIOB, BOJAHBIX PECYpPCOB, APYIuX 00beKTOB. braronapst TouHocTn
CTEKTPAIbHBIX M POCTPAHCTBEHHBIX XapaKTEePUCTHK, JAHHBIC JHCTAHIIMOHHO-
TO 30HIMPOBAHUS HCIOIB3YIOTCS B MUHEPAIOTUH TSl KAPTHPOBAHUS MIUHEPA-
JIOB, U3BJICUCHUS HH(DOpMAIMK 00 M3MEHEHHSIX HX conepkanus [3, 4].

st necoBeieHus MHGOPMAIIKS O COEP)KaHUKA MUHEPAJIOB OYEHb Ba)KHA.
HopmanpsHast KU3HEIEATeTFHOCTh PACTEHUI MOXKET POUCXOJUTH TONBKO MIPH
BO3MOKHOCTH I1OJTyU€HHsI U3 IOUBBI AJIEMEHTOB MUHEPAIBHOI0 MUTaHus. Posb
Pa3IMYHBIX IEMEHTOB HEOJUHAKOBA. B JecoBbIpamuBaHu OCHOBHOE 3Haue-
HHUE UMEIOT TPY MaKpodJIeMeHTa: a30T, pochop n kammii. BaxkHa posb n qpyrux
MUHEPATBHBIX AJIEMEHTOB. Tak, Keie30 crocoOCTBYeT (POTOCHHTE3Y H JTbIXa-
HUIO, y4acTBYeT B (PUKCAIIMHU a30Ta U3 BO3/lyXa KIyOCHHKOBBIMU OaKTEPUSIMH,
KaTaJIM3MpyeT Ha4aJbHBIC ITANbl CHHTE3a XJIOPO(MIIa, TPH HETOCTATKE XKe-
ne3a magaet (POTOCHHTE3 U IbIXaHUe, MOSIBISETCS XJI0po3. Jlo CHX 1mop HE BHI-
SIBJICHA POJIb MHOTHX JIPYTUX BeHecTs [5].
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Ilens cTarbu COCTOUT B ONPEIETICHUH MECTOTIONIOKEHUH 1 KOJTMUYECTBEHHON
OIICHKE MECTOPOXKICHUH IMOJIE3HBIX UCKOMIAEMBIX B BRIOPDAHHON KOHTPOJILHOM
30HE C UCTONb30BaHUeM TeXHOIorui GIS u MynbTHCIIEKTpaTbHBIX CHUMKOB
3EMHOI TOBEPXHOCTH, OJIyUYCHHBIX C TIOMOINIBIO ciiyTHHKA Landsat 5, a Taxke
B I/I)IGHTI/I(bI/IKaHI/II/I Y4acCTKOB € MOBPECKACHUAMUA WUJIU Pa3pyHICHUAMU JIECHOM
PACTHTENIEHOCTH B 3TOM paiioHe, U B ONPEACTICHUN THHAMUKH TTOBPEKICHHHN.

Matepuajbl 4 MeTOAbI

OnxuM n3 Hanbosee MIMPOKO TPUMEHIEMBIX METOIOB ISl U3YUEHUS pac-
TUTEIBHOTO ITOKPOBA SIBJISICTCS aHAIN3 TAHHBIX JUCTAHIIMOHHOTO 30HANPOBa-
Hust 3emun [6]. BMecTe ¢ TeM BO3MOKHOCTH aHaIN3a KOCMUYECKUX CHUMKOB
JI0 CHX TIOP HCIONB3YIOTCS HEIOCTAaTOYHO, HAllpUMEp, OIleHKa M KapTorpa-
(upoBanue mapameTpoB cpensl [7]. B kadecTBe mpuMepa MOXXHO TPUBECTH
OLICHKY 1 B3aUMOCBS3b COJEPKAHUS MUHEPAJIOB U COCTOSIHUS JIECHOU pacTH-
TeNbHOCTH. MeX Iy TeM, pa3paboTka 1 MpUMEHEeHHE MOfeeil KpaTKOCPOUHO-
T0, CPEJHECPOTHOTO M JOITOCPOYHOTO MPOTHO3UPOBAHUS AMHAMHUKH JIECOB
B YCJIOBUSIX KOMOMHHMPOBAHHOTO JEHCTBHS aHTPONOTCHHBIX W MPUPOAHBIX
(aKTOpOB BXOAMT B YMCIIO NPHOPUTETHBIX HANPABICHUH Pa3BUTHS JIECHOM
HaykH [8].

O0paboTka MyIBTHCIEKTPAIBLHBIX CHUMKOB M OTIEPAIIMN CO CIIEKTPATIbHBI-
MU KaHaJlaMH1 TIO3BOJISTIOT ITEPEHTH OT BU3YaJIbHOTO ACMIN(PHUPOBAHNUS CHUMKOB
K aBTOMaTHYECKOMY PACIIO3HABAHUIO COJCPIKAHUS TEX WM MHBIX MUHEPAJOB
WM COCTOSIHUSI PACTUTEIBHOCTH B IIEJIOM. BBIYNCIICHNE CTIEKTPaIbHBIX HHIICK-
COB MO3BOJISIET NOAYEPKHYTH PA3HUILY B OTPA’KEHUH U3IYUEHUS B OMPEIEICH-
HBIX YaCTSIX CIIEKTPa pa3inuHbIMH 00beKTaMu [9].

WHpnexc HeYyBCTBUTEIBHOCTH K CTPYKTYPE MUTMEHTA, TO ecTh uHeke SIPI,
MOKET OBITh MPUMEHEH K MHOTOCTIEKTPAJIbHBIM N300payKeHHSIM /TSI BBISBIICHHS
obJacTell NOBPEXICHHOM MM pa3pyIeHHOHN JIECHOH pacTUTeIbHOCTH. MHIeKe
SIPI MakCUMU3UPYET UyBCTBUTEIHHOCTH K OTHOIICHUIO OOBEMHBIX KAPOTUHOM-
JIOB K XJIOPO(HILTY, OTHOBPEMEHHO CBOJSI K MUHUMYMY BIIMSTHHE TIEPEMEHHON
CTPYKTYPBI KyIloja. DTO OY€Hb IOJIE3HO B 00JACTIX C BBHICOKOM M3MEHYHBO-
CTBIO CTPYKTYPBI KyIlOJla MJIM MHJEKCa IuIomaan jucrta. Ilocne HamoxeHus
n3o0paxkeHuil paccunrannoro uHnekca SIPI 1 n300pakeHui, OTpaskaroNIIX
MHHEPAJIbI, CTAHOBUTCS SICHO, YTO MUHEPAJIBI BIMAIOT HA pa3pyIICHHs HIIH 110-
BPEXKJICHUS JIECHOTO OKPOBA.

BriOpannas 11 uccleioBaHNs TEPPUTOPHS HCCIeJOBaHMUS Oorara moues-
HBIMH HCKOIIA€MBIMU M MMEET T'yCTOH JecHOW MmaccuB. MccienoBanus mpo-
BOJIMJIICH B OCHOBHOM Ha TPeX THUIax MHUHepanoB. Onpenensiiuch oonacTu
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C COAEepXKAHUEM TPEXBAJIEHTHOTO, IByXBAJIEHTHOTO ’Keje3a U MIMHHUCTBIX CO-
cTaBoB. B 3T0i1 cTaThe OyneT 00CyKAaThCs N3yUeHHUE TNIMHUCTHIX COSTNHEHUN
MUHEPAJIOB.

HccnenoBanne ObIJIO OCHOBAHO Ha CITYTHMKOBBIX CHUMKax Landsat 5, mo-
JIY4EHHBIX ¢ ucnonb3oBanueM narunka TM/ETM+. Jlaruuk umeer cieayromme
CHeKTpaNbHbIe Auana3oHs! (Tabmuma 1) [10].

Tabnuya 1.
ChnekTpajbHble IUANA30HbI cyTHHKA Landsat-5
Howmep xanana (HazBaHue) JlnmrHa BOJIHBI, MKM
1 (BLUE - cunwmif) 0.45-0.52
2 (GREEN - 3enewnsrii) 0.52 - 0.60
3 (RED — kpacHblii) 0.63 - 0.69
4 (NIR — 6mmxHUN HHppaKpacHBIiT) 0.76 - 0.90
5 (SWIR | — KopOTKOBOJIHOBBIN HH(ppaKkpacHbIi 1) 1.55-1.75
6 (TIR —TeruoBoi MH(paKpacHHIiT) 10.40 - 12.50
7 (SWIR 2 — KOpOTKOBOITHOBBIN MH(PaKpacHBIN 2) 2.08 -2.35

B niepByto ouepep BCe UCCIeNyeMbIe H300pakeHUsI IPOIIUTHA PaJUOMETPHU-
YeCcKy1o U arMocdepHyto koppekuuio. O0padoTka Oblia MPOBeIeHa C TIOMOIIBI0
mporpammbel ENVI u Bxomsmero B ee coctaB momyist FLAASH [11, 12]. dns
OIIpEIeIICHUs] TUHAMUKHA U3MCHEHUH OBLIM HCCIICOBAHBI CITyTHUKOBEIC HU30-
Opaxxenus Landsat 5 1986-2011 romos. Beibop st nccinenoBanust 9TUX JET
ObLI cienaH 1o ciexyronmyM npuauHaM. [lepron ¢ 1986 mo 2011 rogsr MokHO
XapaKTepPH30BaTh KaK MEPHOJ eTpaJalliy JIECHOTO MacCHBa B pernone. B mpy-
roii xe nepuop, ¢ 2011 mo 2019 rossl, 0TMeUeHa OnpeesicHHast CTA0MIILHOCTh
ITOIIA/IN JIECHBIX TIOKPOBOB. TakuM 00pa3oM, IMEHHO TEPBbIC TO/Ia YKa3aHHBIX
TIEPHUOJIOB SBIISIFOTCS HAHOOJIee PEerpe3eHTaTHBHBIMH TOYKAMHU.

[TouTn Bce MUHEpATBl XapaKTCPU3YIOTCS BRICOKUMHU 3HAUYCHUSIMU KOA(-
(uIEeHTa OTPAXKEHUS B CEPEIUHE OJMKHEH HHPPAKPaCHOH 00JIaCTH CIICKTpa
(xanan 5), HO MUHEpAIBl TIIMHBI (KAOJHMHNAT, MOHTMOPHIUIOHHUT H Jp.) AMEIOT
TI0JIOCY TIOTJIOLIEHUSI OKOJIO 2.2 MKM B CepeiHe ayibHel nHppakpacHol 00-
nactu criekTpa (kauan 7). [IpuBoAuMBIi HHICKC COOTHOIICHUS IMHUCTHIX MU-
HEpaJIOB UCIIOJIB3YET TOT (DAKT, YTO BOIOCOJCPIKAIIUE MUHEPAIIbI, TAKUE KaK
[JIMHA U KBacCL[OBbI KaMEeHb, MOIVIOLIAIOT U3IyYeHHE B 4acTu cnekrpa 2.0-2.3
MHUKPOH. DTOT HHACKC CHUKAET M3MEHEHHS B OCBCIIICHUH, OTHOCSIIIAECS K Pe-
needy. CrenoBaresbHO, s 00HAPYKEHUS] STHX MUHEPATIOB MOKHO HCIIOJb-
30BaTh creaylomee Beipaxkenne [13, 14].
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ClayMineralRatio = SWIR1/SWIR1 (1
re:

SWIR | — 3nadenue nukceneil n3o0paxeHnii kanania 5;

SWIR 2 — 3HaueHHe MUKCENCH n300pakeHu kaHama 7.

Ha ocHOBaHMM pacyeToB 10 JJaHHOW (OpMyJie TOCTPOCHBI U HAJIOKEHBI Ha
kapry JlamkecaHckoro paiioHa M300paKeHHs ¢ yKa3aHHEM Y4acTKOB C BBICO-
KHM CoJIep>KaHuEeM NIMHUCTBIX MUHEpasoB 1986 n 2011 ronos (puc. 1). lanusie
pacyeToB Tak)e yKazaHbl B Ta0nuie 2.

. 19588
| LT

Puc. 1. JlunaMuka u3MeHEHUN copepKaHus NIMHUCTBIX MUHepanoB 19862011 rr.

Tabnuya 2.
JIlnHaMuKa U3MeHeHUil coaepKaHusl INIMHUCTHIX MUHEPaJIoB (ra)
1986 28513
2011 22682
YMeHblIeHne 5831

Takum o6pazom, ¢ 1986 o 2011 roma mpou301LI0 YMEHBIICHNE TIIOIAN
C NIMHUCTBIMU MHUHEepajamMu Ha 5831 ra.

WHpekc HeYyBCTBUTEIBHOCTH K CTPYKType MUTMEHTA HCIIOIb3YeTCs Kak
HMHAMKATOP cocTostHUs pacTeHuit [15]. Boicokne 3nauenust SIPI tecHo cBs3a-
HBI C YBEJIMUEHHEM KOJINYECTBA KAPOTHHOHUIHBIX MUTMEHTOB, YTO YKa3bIBaeT
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Ha CTpecc pacTeHHH. DTOT MHJEKC OYEeHb I0JIE3eH JUII MOHUTOPUHTA 3710pO-
Bbs pactutenbHOCTH. MHAeke SIPI onpenemnsiercs caeayroniM BeIpakeHHEM
[16-19]:

SIPI = (NIR — BLUE)/(NIR — RED) 2)
rae:

NIR — 3Hauenme muKceneit n300paxkeHmit kaHana 4;

BLUE — 3nauenue nukcenei n3o0pakeHunii kanana 1;

RED — 3HaueHMe HUKCeNeH n300pakeHU KaHaa 3.

Wnunexe SIPI moxet mamensThCs OoT 0 710 2, @ Y 370POBBIX 3€JIEHBIX pacTe-
HUH 3TO 3HaYeHHE 00BIYHO Konednercs ot 0.8 1o 1.8.

Ha ocHOBaHMM pacyeToB 1O JTaHHOW (OpMyJie TOCTPOCHBI U HAJIOKEHBI Ha
kapry JlamikecaHckoro paiiona nzodpaxkenus 3HaueHuii nuaexca SIPI 1986 u
2011 romoB (puc. 2a u 2b cOOTBETCTBEHHO). J[aHHBIE pacYeTOB TaKKe YKa3aHBI
B Tabmuue 3.

TemHO-KkpacHbIe 00J1aCTH, TOKa3aHHbIE Ha N300PAKEHHUSX, MIPEICTABISIOT
c000if TOBPEKICHHYIO PACTUTEIFHOCTb.

BT v .

Puc. 2. 3nagenns unaexca SIPI pst amkecanckoro peruona 3a: a) 1986 r; 6) 2011 .

Ha ocHoBauuu paccumtansbix 3nauenuii SIPI 6bina mposenena kiaccu-
(buKaIyst IeCHOW PacTUTEIHFHOCTH Ha 3 Kilacca: 3JI0pOBbIC, TIOBPEKICHHBIC U
pa3pylIeHHbIC YYacTKU. Pe3ynbratel 00pabOTKH MPHUBEICHBI B rPaduIeCcKOM
BHJC Ha pHC. 3 ¥ B BUJIC YNCICHHBIX JaHHBIX B Tabmmiie 3. Ha puc. 3 3enensim
IBETOM TIOKa3aHBI YIACTKH CO 3[0OPOBOH JIECHOH PACTUTEIBHOCTHIO, JKEITHIM —
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C MOBPEXKJICHHOW U KPAaCHBIM — C pa3pylIeHHOH. Ha ocHOBaHUM MMOIy4YeHHBIX
Pe3yIbTaToOB MOJKHO CKa3aTh, YTO 3a 25 JIeT IUIOmaab 3[0POBOTO JIECHOTO T10-
KpoBa yBennumiack Ha 1273 ra, mionaab HOBPEXICHHBIX yJacTKOB YMEHb-
mmtack Ha 2290 ra, a miomaab pa3pyLieHHoro jJeca ypenauuniaachk Ha 1018 ra.

Tabnuya 3.
Jlecnsnlie mnomanu B Jlamkecanckoii o6aactu 3a 1986 u 2011 roawl, ra
HazBanue kinacca JecHON paCTUTENBHOCTH 1986 2011
3110poBast JJecHast paCTUTEIILHOCTh 17042 18315

TloBpexaenHsIii (ocIabIeHHbIH) TeCOPaCTUTENBHBIH TOKPOB 77242 74952

PaspymieHHas ecHas pacTUTEIbHOCTD 8591 9609

Nospexge--3a
= Paspywe--3a pICTUTENs=0CTS

a) b)

Puc. 3. Kimaccndukanus cTpykTypbl He4yBCTBUTEIEHOTO IIMTMEHTHOTO HHJIEKCA
JamkecaHckoro paiioHa 3a: a) 1986 r.; ©) 2011 1.

Pe3ysbTarsl H 00cy:KaeHHE
Kapthbl conepskaHusi INIMHUCTBIX MUHEpaJIOB (pHc. 1) ObUIM HAJNOXKEHBI Ha
KapThl COCTOSIHUS JIECHON pacTuTenbHoCTH (puc. 3). Ha puc. 3 o6mactu ¢ mm-
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HUCTHIMU MUHEpaJIaMU OTMEUEHBI YEPHBIM IIBETOM. BbIIH paccunTaHbl mI0Ia-
T, 3aHUMaeMBbI€ Y9aCTKaMH C BBICOKHM COJIep KaHNEeM ITTHHUCTBIX MUHEPAJIOB,
B KaXIOH U3 3 30H (CO 3II0POBOIi, IIOBPEKICHHON WA Pa3pymIeHHON JIeCHON
pacTutenbHOCTHIO). [Tnomany OblIM paccunTansl Kak it 1986 roxa, Tak u
2011 rona. Pe3ynbrarhl BBIYUCIEHUH OTpaKeHbI B TpadUIeCKOM BUIE HA PHC.
4, a YncIIeHHbIC 3HAYCHNUS IPUBEICHBI B TAOIHIIE 4.

Puc. 4. CpaBHeHHE MECTOIIOIOKEHUH INIMHUCTHIX MUHEPAJIOB B Jlamkecanckom
paifoHe U KapThl HEYYBCTBUTEIHLHOTO MUTMEHTHOTO HH/ICKea 3a: a) 1986 r; 6) 2011 .

Tabruya 4.
CpaBHeHHUe MeCTONOJIOKEHUH IJIMHUCTBIX MUHEPAJIOB U KapThl HHAEKCA
SIPI B lamkecanckoM paiioHe

[Inomanu ¢ MIMHUCTHIMU
Has3Banwue kiacca 1€CHOH pacTUTEILHOCTH MHUHEpaJIaMH, I'a
1986 2011
310poBast JeCHasi paCTUTEIBHOCTh 12442 14675
[ToBpeskaeHHBI JecopacTUTEIBHBII TOKPOB 16071 8007
Paspy1ienHas iecHas paCTUTEIILHOCTD 0.36 0.36
BriBoabI

Hcxons u3 pe3yabraToB TaOJIHUIIBI, MOKHO CKa3aTh, YTO IUIOLIAIHU C COZIEp-
JKaHUEM IIIMHUCTBIX MUHEPAJIOB YBEIUUYMIUCH Ha 2233 ra B 30HE 30pOBOil
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JIECHOM PacTUTENBHOCTH, YMEHbIIWINCH Ha 8064 Ta B MOBPEKICHHON 30HE U
HE W3MEHIJINCH B 30HE pa3pyIICHHOH JIECHOW pacTuTeNbHOCTH. Takum obpa-
30M, 3TOT THII MUHEPAJIOB, a TOYHEE, €r0 YMEHBIIICHHE B OCHOBHOM BIIHSCT Ha
MOBPEXKICHHBI Jiec. [TMHUCThIC MUHEPAJIBI TIOYTH BCETa BCTPEYAIOTCS TaM,
IJIC €CTh 37I0pOBast PACTUTEIBHOCTh. OHAKO C YMEHBIICHHEM TUIOTHOCTU MH-
HEepaJTbHBIX OTIOKEHHH 3TO CKa3hIBACTCS HA COCTOSHUHU PACTUTEIHHOCTH. 3110-
POBBE HE OCTACTCs IPEKHUM, OHO CllabeeT.

[IpencrasieHHbIN METO] OBLI TAK)KE UCTIONB30BAH JJIsl ONIPE/CICHHUS yUacT-
KOB, COZIEp KaIlNX COSANHEHNS IBYX- H TPEXBAJICHTHOTO KeJe3a. brumm ucmoms-
30BaHbl cieaytoue nHaeKcsl [20].

Wunexkce Ferrous Minerals Ratio ncrnionb3yeTtcs 17t OnpeiesieHus! Coaepika-
HUS COSTMHEHUH NBYXBaJeHTHOTO ene3a (Fe2+) u BbrauciseTcs mo ciemy-
foreit hopmyoe:

FerrousMineralRatio = SWIR1/NIR1 (3)

Wunekc Iron Oxide Ratio ucnomb3yercs [Jisi OMPEACICHHS COMCPIKAHUS
COEIMHEHUH TpexBajeHTHOro xene3a (Fe3+) u Berumcnsercs mo ciemyromen
dopmyre:

IronOxideRatio = RED/BLUE 4

[Tomy4yeHHBIE PE3yABTATHI TTO3BOJISIOT CACNATH CICAYIOIINE BBIBOJIBI:

— B 30HE 37I0pPOBOH PACTHTEIEHOCTH HAOIIFOMACTCs MTOHMKECHUE COMepKa-
HUS JKeJe3a, ¥ MOBBIIICHUE ITHHUCTHIX MUHEPAJIOB;

— B 30HE MOBPESKICHHON PaCTUTEIBLHOCTH HAOIIOMACTCS MTOBBIIICHHE CO-
JepKaHWs COCIMHEHUH TBYXBaJCHTHOTO eJie3a M IIOHIDKEHHE COfep-
JKaHHS OCTAITHHBIX MUHEPAIIOB.

AHaJIOrMYHBIM CIIOCOOOM MOJKET OBITh ONPEEIICHO BIMSHUE U IPYTHX MH-

Hepaos. [1o pe3ynpraTaM nccieIoBaHIsI COCTAaBICHA TPOTPAMMa, TIOJTyYCHHBIC
KapThl 10o0aBIeHBI B 0a3y TeolaHHBIX paioHa.

HNudopmanusa o KOHPJIMKTEe HHTepecoB. ABTOPHI 3asBIAIOT 00 OTCYT-
CTBHH KOH()TUKTA HHTEPECOB.

HNndopmanus o cnoncoperse. MccienoBanue He UMENO CIIOHCOPCKOM
HOAICPIKKU.
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INFLUENCE OF HIGH TEMPERATURES ON HEAT
TOLERANCE AND SYNTHESIS OF HEAT SHOCK
PROTEINS IN SPRING WHEAT AT THE INITIAL

STAGES OF DEVELOPMENT

Fedotova O.A., Polyakova E.A., Grabelnykh O.1.

Wheat is one of the agricultural crops that is subjected to temperature
stress during ontogenesis and it is especially sensitive to action of the stress
at the initial stages of wheat development. High temperatures restrict of
growth, development and plant productivity. However, plants can to accli-
mate to temperature stress and have the adaptive mechanisms at the cellular
and molecular levels. One of this adaptive mechanism is an increase of
the synthesis of the heat shock proteins (HSPs), which functions are very
important and various.

The aim of this study was to determine the influence of different heat
treatments (37 and 39 °C for 1, 3, 6, 24 h and 50 °C for 1, 3, 5 h) on the heat
tolerance in spring wheat seedlings (Triticum aestivum L.) and synthesis of
the HSPs (101, 70, 60 and 16.9 kDa) in shoots of the 4-day-old seedlings and
leaves of the 8-day-old seedlings.

Based on the findings, it is concluded that the 4-day-old and 8-day-old
spring wheat seedlings are characterized by a similar response to heat stress
at 50 °C, however, 4-day-old seedlings are more resistant in the initial period
of stress influence. The exposures at 37 and 39 °C are suitable for acclimation
of spring wheat at the initial stages of development (the 4-day and 8-day-old
seedlings). These temperatures lead to a similar trend in the heat resistance of
seedlings and the synthesis of HSPs in shoots and leaves. At the same time the
content of HSP16.9 depends on the developmental stage of wheat. It is noted
the synthesis of HSP16.9 in shoots, but not in leaves under normal conditions.
1t is concluded that the heat acclimation of the 8-day-old seedlings is a longer
process (6-24 h of exposure at 37 and 39 °C) compared with the 4-day-old
seedlings (3-6 h of exposure at 37 and 39 °C).

Keywords: Triticum aestivum L.; heat shock proteins, acclimation; seed-
lings; shoots; leaves, high temperature; heat tolerance.
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BJIMAHUE BBICOKUX TEMIIEPATYP
HA TEILIOYCTOMYUBOCTH U CUHTE3 BEJKOB
TEIJIOBOT'O IOKA B AIPOBOM MIIEHUIIE
HA HAYAJIBHBIX CTAAUAX PASBBUTUSA

Deoomosa O.A., llonaxosa E.A., I'pabensnvix O.H.

TTwenuya 00Ha u3 cenbCKOXO3AUCMBEHHBIX KVIbIMYP, KOMOPAsl NO08epeaent-
sl 0elicmauio memMnepanypHo2o Cmpecca 8 meueHue OHmozene3a U 0CoOOEHHo
yygCmeUmenbHa K 0eticmauro Cmpecca Ha HauaibHblX Cmaousx eé pazeumusl.
Bovicokue memnepamypul 02paHuyugaion pocn, pazgumue u npoO0yKmMuGHOCHb
pacmenui. OOHaKo, pacmenus MOZyn a0anmuposamvcsi K memnepamypHomy
cmpeccy u umerom adanmueHvle MexXaHu3Mbl Ha KAeMOYHOM U MONEKYISAPHOM
ypogusx. OOHUM U3 MAKUX AOANMUGHBIX MEXAHUSMOS SIGISAEMCS YEeIUYeHUe
cunmesa benxog mennosoeo woka (BTIL), ¢pyHrkyuu Komopwix oueHb 8aAN*CHbI
U pazHoobpasHbi.

L]envio oannoil pabomwi OLLIO UYUUMb GAUSHUE PASTUYUHBIX MENT08bIX 00-
pabomox (37 u 39 °C 6 meuenue 1, 3, 6, 24 uwu 50 °C 6 meuenue 1, 3, 5 u) na
MenoyCcmotuyu80Cms NPOPOCmMKos spogoil nutenuysl (Triticum aestivum L.)
u cunmes BTII (101, 70, 60 u 16.9 k/la) 6 nobecax 4-x cymounvix u iucmusx
8-mu cymounvix npopocmros.

Ha ocrosanuu nonyuyeHHblx OaHHbIX COeNan 8bl800, YUMo 4-x cymounvie u
8-mu cymounvle npopocmku Apo6ol NueHUYbl Xapakmepusyomcs cxogceil
peakyueti Ha mennosou cmpecc npu 50 °C, oonako 4-x cymoumvie npopocmxu
bonee ycmouuugsl 8 HAYAIbHLIL NePUOO CMpecco8ozo 8osoelicmsus. Bozoeti-
cmeue memnepamypamu 37 u 39 °C nooxoodsm 0 adanmayuu spoeot nuie-
HUYbL HA HAYAIBHBIX CMAOUsX e€ pazgumus (4-x cymounvie u 8-mu cymoynvie
nPoOpoOCmKL). Dmu memnepamypvl RPUBOOsIM K CX0JiCell MeHOeHYUU 6 CUHmMe3e
BTIII 6 nobezax u nucmovsx. B mooice gpemsi, cooepocanue BTII16.9 3a6u-
cum om cmaouu pazeumusi NUeHUYbl. B HopmanbHbIx yciosusx Ovli ommeueH
cunmes BTII16.9 6 nobezcax, no ne ¢ aucmosx. Coenano 3axkniouenue, ymo
aoanmayus 8-mu CymouHwiX npopocmKo boee onumenvhwlil npoyecc (6-24 u
6o30eticmesusi 37 u 39 °C) no cpasnernuto ¢ 4-x cymounvimu npopocmramu (3-6
y o30eticmeus 37 u 39 °C).

Knrwuesvie cnosa: Triticum aestivum L.; 6enxu menniogozo woka, aoan-
mayusi; npopoCmKiL,; nobe2u, TUCHbs, 8bICOKAS MEMNEpamypa, menjioycmou-
4uU8OCMDb.
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Introduction

Wheat is one of the agricultural crops that is subjected to temperature stress
and it is very sensitive to action of the heat stress during ontogenesis at the stag-
es of seedling germination and leaf formation, anthesis and grain filling. On
these stages of development, the high temperatures restrict of growth, develop-
ment and wheat productivity [1]. The normal temperature of vegetative devel-
opment of wheat is reported to be 20-30 °C, and the adverse of the stress effect
depends on the magnitude, timing and the duration of stressful influence [2].
However, plants can to adapt to stress and for heat tolerance is required different
changes on physiological, biochemical and molecular levels. The synthesis of
heat shock proteins (HSPs) is one of essential component of the plant response
to elevated temperatures and thermotolerance [3-8]. The heat resistant depends
on the synthesis of HSPs that improve different processes, such as photosynthe-
sis, respiration, membrane stability, water use efficiency, assimilate partitioning
and can to use the reactive oxygen species as a signal molecule and regulate
the activity of the antioxidant enzymes [9]. The principal heat shock proteins
are grouped into five conserved classes: HSP100, HSP90, HSP70, HSP60, and
the small heat shock proteins (sHSPs) [3, 9]. HSP16.9 is a sHSPs, that belongs
to a family of class I of HSP20 family. HSP16.9 may interact with many es-
sential polypeptides in a manner similar to HSP90 [3, 10]. sHSPs form a high
molecular weight oligomeric complexes which may to serve as cellular matrix
for stabilization of unfolded proteins and for its function are needed HSP100,
HSP70 [3, 6, 9]. HSP60 perform the function of ATP-dependent specialized
folding machinery [3]. HSP100 is responsible for ATP-dependent dissociation
and degradation of aggregate protein [3, 11]. HSP70 is responsible for primary
stabilization of newly formed proteins [3, 12]. It is known that the low-molec-
ular-weight HSPs can protect the chloroplasts and the mitochondria from heat
damage [13]. The chloroplastic and mitochondrial sHSPs are considered to play
an important role in heat tolerance [6].

The responses of plants to high temperatures are very complex including
different physiological and metabolic changes that effect on the plant devel-
opment and the interactions on cellular and molecular levels. Therefore, little
research has systematically compared the effects of heat elevated and stressful
temperatures of various durations in various developmental phases of wheat
[2]. Many works are devoted to the study of the influence of high elevated and
stressful temperatures at the level of wheat flowering and grain filling, but not
at the initial stages of wheat development. In this connection, the purpose of
this work was to determine compared analyze of the influence of elevated (37
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and 39 °C for 1, 3, 6, 24 h) and stressful (50 °C for 1, 3, 5 h) temperatures on
the heat resistant (7riticum aestivum L.) and synthesis of the HSPs (101, 70, 60
and 16.9 kDa) in wheat at the initial stages of development.

Samples and Research Methods

We used the 4-day-old and 8-day-old seedlings of spring wheat (7riticum
aestivum L.) variety “Novosibirskaya 29”. The 2-day-old seedlings were trans-
ferred into 3-dm?® boxes with solution a half-strength Knop medium and were
grown in a KBWF 400 chamber at 23 °C /20 °C (16 h day / 8 h night) and illu-
mination 200 pmol (photon) m™ s™! photosynthetic active radiation.

For heat acclimation, control seedlings into 3-dm? boxes were transferred
in a KBWF 240 chamber at 37 or 39 °C for 1, 3, 6, 24 h under light conditions.
For heat stress treatment, control seedlings into 3-dm? boxes were transferred
in a KBWF 240 chamber and were subjected to heat stress at 50 °C for 1-5 h
under light conditions. Cultivation and temperature treatments were carried
out in Binder chambers (Tuttlingen, Germany) of the experimental station “Fi-
totron” SIPPB SB RAS.

The effectiveness of acclimation is assessed by the accumulation of heat
shock proteins in the shoots of 4-day-old seedlings and leaves of 8-day-old
plants spring wheat after heat treatments.

The heat resistant was studded using conductivity meters HI 8734 (Hanna
Instruments Inc., Nusfalau, Romania). The yield of electrolytes from the leaf
and shoot cells (V, %) was calculated by the formula: V =100 (Lt / Lk), where
Lt is the electrical conductivity of the sample after heat treatment, Lk is the
conductivity of the same sample after 15 min of the boiling.

Content of the heat shock proteins in shoot and leaves of seedlings were in-
vestigated by 1D SDS-PAGE electrophoresis with using the Mini-PROTEAN
IIT Electrophoretic Cell (Bio-Rad, USA). The total protein from green shoots
and leaves was extracted according with Borovik and Grabelnych [14]. After
SDS-PAGE, the separated proteins were transferred on a nitrocellulose mem-
brane (GE Healthcare, Freiburg, Germany) by the Mini Trans-Blot (Bio-Rad,
USA). Then the HSPs were visualized with a BCIP-T/NBT alkaline phosphate
system (Thermo Scientific, Vilnius, Lithuania). It was used the following an-
tibodies: anti-HSP101 (ASO7 253, Agrisera, Védnnis, Sweden), anti-HSP70/
Hsc70 (SPA-820, StressGen, Victoria, Canada), anti-HSP60 (H1830-77B, US
Biological, Salem, MA, USA), anti-HSP16.9 (AS12 2570, Agrisera, Vannis,
Sweden), anti-Actin (AS13 2640, Agrisera, Vinnis, Sweden), and secondary
antibodies conjugated with alkaline phosphatase (Agrisera, Vdnnis, Sweden).
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The statistical significance of differences for the comparison of groups was
determined by ANOVA with using program of SigmaPlot14.0 (Systat Software
Inc. (SSI), USA). It was dune at least three independent experiments. Data are
presented as mean + SD (standard deviation of the mean) and as median with
percentiles (75th percentile and 25th percentile). The differences at p < 0.05
were considered statistically significant.

Research Results and Discussion

Since wheat is sensitive to high temperatures during stages of seedling ger-
mination and leaf formation, it was selected these stages as 4-day and §-day-old
seedlings, respectively (fig. 1).

/)

r,——\
[/ 2

Fig. 1. The seedlings of spring wheat.
Note: a — the 4-day-old seedlings; b — the 8-day-old seedlings of spring wheat

The heat resistance of seedlings was assessed by the yield of electrolytes
from cells into water. It should be noted that the yield of electrolytes in con-
trol samples is different and it is much higher in shoots of 4-day-old seedlings
compared with the leaves of 8-day-old seedlings (fig. 2).
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Fig. 2. The influence of heat stress (50 °C) on the heat resistant
of spring wheat seedlings.
Note: a — the 4-day-old seedlings; b — the 8-day-old seedlings of spring wheat. The data
are presented as mean £ SD for ¢ and median and percentiles (75" percentile and 25
percentile) for b. n = 3. * The differences between the control and heat treatments are
statistically significant; P < 0.05.

The heat shock at 50 °C (from 1 to Sh) resulted in the increase of yield of
electrolytes from cells of the leaves and shoots. At the same time the content of
electrolytes from shoot cells was significantly lower compared with the leaves
(fig. 2). As shown in Fig. 2, the heat stress at 50 °C for 3 h resulted in the in-
crease of yield of electrolytes from cells of shoots and leaves by 1.5 and 3-fold,
respectively. This indicates that the 4-old-day seedlings are more resistant to
heat stress at initial period of influence at 50 °C. It is likely that this increased
heat resistance deals with a higher level of carbohydrates, HSPs and other pro-
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tective compound that are accumulated under action of high temperature in
seedlings [6, 15-17].

For next stage of the work, it was selected the temperatures of heat acclima-
tion (37 and 39 °C) with an exposure interval (1, 3, 6, 24 h) which was estimated
by heat resistant of seedlings and synthesis of HSPs in shoots and leaves (fig. 3).
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Fig. 3. The influence of heat treatments (37 and 39 °C) on the heat resistant
of spring wheat seedlings.
Note: a, b — the 4-day-old seedlings; c, d — the 8-day-old seedlings of spring wheat. The
data are presented as mean + SD for a,b and median and percentiles (75th percentile and
25th percentile) for c,d. n=3. * The differences between the control and heat treatments
are statistically significant; P < 0.05.

The increase in the duration of the time exposed at 37 and 39 °C (from 1 to
24 h) was not accompanied by an increase the yield of electrolytes from shoot
and leaves cells (fig. 3).

The induction of HSP synthesis is classical plant response to high tempera-
tures and it is an essential component of the plant heat acclimation and thermo-
tolerance [3, 5, 7, 9, 18]. The efficiency of heat acclimation for 4-day-old and
8-day-old plants was assessed by the synthesis of HSPs with molecular weight
of 101, 70, 60 and 16.9 kDa in shoots and leaves of the seedlings (figs. 4 and
5). It was noted that the synthesis of HSP16.9 is observed only in shoots of the
4-day-old seedlings, but not in leaves of the 8-day-old seedlings at the control
conditions (fig. 4).
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Fig. 4. Effect of the heat treatments (37 °C for 1 to 24h) on the HSPs content
in the spring wheat seedlings.
Note: C — control seedlings; M — the protein markers; 1 D SDS-PAGE separation of
total proteins followed by immunoblotting with antibodies against HSPs and actin that
were visualized with a BCIP-T/NBT alkaline phosphate system are presented from left
to right. n =3.
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Fig. 5. Effect of the heat treatments (39 °C for 1 to 24h) on the HSPs content
in the spring wheat seedlings.
Note: C — control seedlings; M — the protein markers; 1 D SDS-PAGE separation of
total proteins followed by immunoblotting with antibodies against HSPs and actin that
were visualized with a BCIP-T/NBT alkaline phosphate system are presented from left
to right. n=3.
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The changes in the HSPs content in spring wheat seedlings after heat treat-
ments is observed (figs. 4 and 5). It is known that under high temperature the
HSP100, HSP90, HSP70 and HSP20 (or small HSPs) are expressed in maximal
amounts [6]. The increase in the duration of time exposed to 37 °C (from 1 to
24 h) was accompanied by an increase in the HSP101 content in both shoots
and leaves of seedlings of spring wheat (fig. 4). The higher induction of the
synthesis of HSP70 is detected under heat exposure at 37 °C for 3-6 h in shoots
and at 37 °C for 24 h in leaves. As shown in Fig. 4, the higher induction of the
synthesis of HSP16.9 is detected under heat exposure at 37 °C for 6 h in shoots
and at 37 °C for 24 h in leaves.

Also as shown in Fig. 4, the content of HSP16.9 was detected only in shoots,
but not in leaves at the control conditions (fig. 5). At the same time, for the high-
er content of HSP16.9 is required under a prolonged exposure of 39 °C in both
4-day-old and 8-day-old seedlings (fig. 5).

As shown in Fig. 5, the higher induction of the synthesis of HSP70 is de-
tected under heat exposure at 39 °C for 1-24 h in shoots and at 39 °C for 24 h
in leaves. The increase in the duration of time exposed to 39 °C (from 3 to 6
h) was accompanied by an increase in the HSP101 content in both shoots and
leaves of seedlings of spring wheat (fig. 5). Based on the research conducted, it
was supposed that synthesis of HSP16.9 depends on on the developmental stage
of spring wheat. It is known that some sHSPs are highly-expressed in embryo-
genic tissues and growing fruits [6] and not only under stress condition, but in
normal development [8, 9].

Conclusion

It was concluded that the ability of wheat to acclimation depends on du-
ration of the exposure at temperatures (37 and 39 °C) and stages of the wheat
development. The thermotolerance also depends on the stages of wheat de-
velopment. The important role of the heat shock proteins (especially of small
heat shock proteins) in the heat acclimation of wheat at the initial stages of its
development was revealed.
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