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trol site (zinc — up to 2,60; copper — up to 0,90; lead — up to 5,60; cadmium — up to 0,59 mg/kg of soil) does not ex-
ceed the level of their maximum-permissible concentration and background contents in soils of the Kirov Region.
For the undeveloped site the increased content of total and mobile compounds of the studied metals in the top layers
is noted; it can be caused by biogenous accumulation of these elements by plants. The developed soils (the drained
sites) are characterized by considerable fluctuations of elements content both in different profiles, and in the different
layers of the same profile. Here the maximum content of elements in separate layers is much higher than control
(zinc — up to 126,0; copper — up to 34,0; lead — up to 17,0; cadmium — up to 1,2 mg/kg of soil). Economic use of the
peat bogs leads to an active mineralization of the top part of the remained peat mass. As a result of these processes
stability of biogeochemical cycles of separate elements is broken. At the same time, the received data allow to con-
sider soils of control sites as indicators of surrounding environment condition. The good safety of peat deposits gives
the opportunity to study processes of accumulation and migration of chemical elements.

Keywords: peat deposit; fen; transition-type bog; drainage of bog; accumulation of metals; zinc; copper; lead;
cadmium; soil profile; Zenginsky peatbog; Kirov Region; zone type of soil formation; maximum-permissible con-
centration; regional background level.
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Annomayus. ViccnenoBanue 3aKiI04acTcsl B IPOBEACHUN OHOTECTHPOBAHMS MOJIETIHHO 3arPA3HCHHON TSHKEJIBIMU
METaUTAMU CPe/Ibl ¢ HUCIOIb30BAaHUEM B KauecTBe TecT-00bekTa Mukpoopranu3moB Rhizobium meliloti. B na6opa-
TOPHBIX YCJIOBHMSX YCTAHOBJIEHA pEaKIHs XH3HECTIOCOOHOCTH KIIyOEHBKOBBIX OakTepuil JOHHHKAa W JIIOIEPHBI K
CBHHILY, KaJIMHIO, M€ U IMHKY. JlelicTBHE M3y4aeMbIX METAJUIOB Ha YUCIEHHOCTb KOJIOHHH 3aBUCHT OT KOHIICH-
TPaK XUMHYECKOTO AJIEMEHTa, (PU3HOJIOTHYECKOTO JICHCTBUSI MUKPORJIEMEHTa, ONOJIOTMIeCKUX 0COOCHHOCTEH HC-
MOJIB3YEMBIX IITaMMOB. [IpOBECHHBIMH HCCIIEIOBAHUSMH OTIPEIeIeHa MpsiMast 3aBUCUMOCTh CHIDKSHUS pOCTa YnC-
JICHHOCTH KOJIOHHUI pU300Mi TOHHMKA W JIOLEPHBI C BO3pacTaHHEM KOHLIEHTPAIMH COJEH TSKeNIbIX MeTayuioB. UH-
THOMPOBAHNE YHCIIa KOJOHHH MMENO BBIPAKCHHYIO 3aKOHOMEPHOCTh NP 3arpsA3HEHUH CPelbl CBUHIIOM, MEIBI0 U
KaaMueM B KoHUeHTpauuu 0,3%, npu nocieayroeM yBeJInueHnH HaOJr01allach MOJTHAS THOEIb MUKPOOPIaHU3MOB.
C BHECEHHEM B ITUTATENBHYIO CPEAy LMHKA B MaJIBIX KOHLIEHTPAIMIX MIPOCIIEKHUBATACH ITONOKUTENIbHAS TCHICHIINSA
ycTroW4nBOCTH OakTepuii oHHKUKa U monepHsl. Tak, npu 0,01-0,1% coxepixaHuu COIM [UHKA YHCIO BBIPOCIINX KO-
JIOHUI HAaXOIWJIOCH BHIIIE YPOBHSA KOHTPOJS M coctaBmwio 714-987 mt. mpu KOHTpOIbHOM 3HaueHHH — 578 mr. B
cpene ¢ koHmeHTpanueit 0,5% OWHKA OTMEYeH 3HAYUTENBHBIN CIaJ] pocTa PU300MHA JTOHHUKA A0 65 MIT. KOJOHUH.
[Ipu 3TOM y KOJIOHUMH pU300Mii IOIEPHB! B JAHHBIX KOHIEHTPALMAX MPOCIEKHUBANIACh O0Jee HU3Kask CTENEHb BBIKH-
BaeMOCTH, KpuTHUeckol crana cpena 0,3% uuHka.

Kniouegvie cnosa: xiryOeHbKOBBIE OaKTEpUH; PU300MM TOHHHUKA; PU300UH JIOLEPHBI; XH3HECTIOCOOHOCTH KOJIO-
HHH; TSDKEJIbIe METaJUIbI; MOJICIIMPOBAHHUE CPEIbl; TOKCHYHOCTh CpPeJibl; MHIMOMPOBaHHUE KHU3HECTIOCOOHOCTH; KPUTH-
yecKast KOHIIEHTPAIHs; TOKCHUKAHTBI; IWHK; ME/b; KaJMH; CBUHELT, OKYJIbTypHBaHHE TEXHOT €HHO-3arpsi3HEHHBIX MOYB.

BgedeHue BaxxHbIM 3BEHOM, OCYLIECTBIISIIOIIMM IPOTEKAHUE

B Hacrosiiiee BpeMsi, B CBSI3U C BO3PACTAIOLIMM MO-
CTYIVICHHUEM TAXKCIIBIX METAJIJIOB B TMOYBEHHBIN TIIOKPOB
3HAYUTEIBHBIX TEPPHUTOPHH, 0CO00 aKTyaJabHO BHEIpPE-
HUE OE30MAaCHBIX W BBICOKOA((EKTUBHBIX TEXHOJOTHIMA
PEKYIbTHBAIMU TEXHOTEHHO-3aTrPSI3HCHHBIX TI0YB, BKITIO-
YaIOIIUX HCIONb30BaHUEe (PUTOMETOJOB, MpPUMCHEHUE
3(h(heKTUBHBIX OHOIpPEnapaToB, BOCCTAHOBICHHE IIPO-
JTYKTHBHOCTH HApPYIICHHBIX 3€MEb, MEPOIPHUATHS, pe-
TYJIUPYIOIIKE TOABMXHOCTh OTACHBIX BeliecTs [1-4].

CnenyeT OTMCTUTH, YTO B )IaHHBIﬁ MOMCEHT HET YCTKO
YCTaHOBJICHHBIX CBe)IeHI/Iﬁ O BO3MOXXHOCTSIX BO3€CJIbIBA-
HUSI TIOJIEBBIX KYJIBTYpP B YCIIOBHSIX MPEOOpa3oBaHHBIX
MOYB C MCTIOJIB30BAaHUEM KOMILIEKCHOTO (UTO-OMOCOpO-
LHOHHOTO MOJYJISI.

Han0oJIee 3HAYMMBIX ITOYBEHHBIX IMPOIECCOB, ABIANOTCA
MHKpOOpraHu3Mbl. OHH CIIOCOOCTBYIOT MOJIEPKaHHIO
IIOYBEHHOTO IUIOJOPOAUS, YYAaCTBYIOT B KpPYrOBOPOTE
OHMOTE€HHBIX 3JIEMCHTOB, IIOJIOKUTEIIBHO BJIHAKOT Ha peE-
JKMM TTUTAQHHUS BO3/EJIBIBAEMBIX KYJIBTYpP, CTHMYJIUPYIOT
Y pacTeHHil pocT, pa3BUTHE M YCTOHYMUBOCTH K CTPECCO-
BBIM YCIIOBUSIM, SIBIISIFOTCSI ICTOYHUKOM JIOTIOJIHUTEIIEHO
HaKaIUTBAIOIIETOCS «OHOJIOTMYECKOTro» a30Ta B MOYBE 3a
CUET CBSI3BIBAHUS MOJIEKYIIIPHOTO a30Ta Bo3ayxa [5—13].
CriocoOHOCTBIO (PMKCHPOBATH MOJIEKYJISIPHBIM a30T
00amaroT KITyOeHbKOBBIE OAKTEPHH — CHMOMOTHYECKHUE
a30T(UKCHPYIONINE MUKPOOPTAaHU3MBI, C TIOMOIIBIO KO-
TOPBIX OCYIIECTBISIETCS O0pa3oBaHWE KIyOCHBKOB H
CBSI3BIBAHME COEIUHEHMH a3oTa [14, ¢. 157-159].
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AKTHBHOCTh CUMOMO3a KITyOCHBKOBBIX OakTepHii ¢
000OBBIMH PACTCHUSIMH BO MHOI'OM 3aBHCHT OT BHELI-
HHUX YCJIOBHIl, B KOTOPBIX HCIONB3YETCS KOHKPETHBIH
[ITAMM MHKPOOPTAaHHU3MOB, a TaKkKe OT (DU3HOJIOrHYe-
CKHX 0coOeHHOCTeH pacTenuit [15, c. 46-47].

OnHoi W3 aKTyaJbHBIX MPOOJIEM B 3KOJIOTHYECKHX
HCCIICIOBAHUSIX M0 OKYJIBTYPHBAHHUIO TEXHOTCHHO-3a-
IPSA3HEHHBIX TIOYB SIBJISCTCS M3YYEHHE PO MHUKPOOPra-
HHM3MOB, UX TOBEJCHUS B aHTPOIOI€HHO-IIPe0Opa3oBaH-
HBIX YCJIOBHSX U BJIMSIHUS Ha POLIECCHI TpaHC(hOpMAaIU
BEILIECTB B arpPOIKOCUCTEME.

Panee ObLIO MOKA3aHO BIUSIHAE CBUHIA, IIMHKA, Me-
JIM ¥ KaJMUs Ha TIOCEBHbIC KauecTBa CeMsiH (pUTOMENHO-
PaAHTOB MOHHHKA U JIIOLEPHBI (SHEPTUIO MPOPACTAHUS H
71a60paTOPHYIO BCX0XkecTh) [16].

[poBenenue 1a60PaTOPHBIX HCCIACIOBAHUN BBIPALIH-
BaHUsI KITyOCHBKOBBIX OAKTEPHid C UCMONIB30BaHUEM MO-
JICTTUPOBAHHUS 3arpsA3HEHHON TSDKETIBIMU METAIAMHE Cpe-
JIbl TTO3BOJIUT YCTAHOBHUTH BO3MOXKHOCTH YKHM3HECTIOCO0-
HOCTH pHU300MHi B YCJOBHSX TOKCHYECKOTO JCUCTBHS
CBHHIA, KaJIMHUsI, [[MHKA U MEH, BEISIBUThH BIUSHHUE KOH-
KPETHOTO TOKCHUKAHTA, OMPE/ICIUTh ONTHUMAIIbHBIC U WH-
THOMPYIOIINE KOHIEHTPALIUH.

L]env mpeACTaBICHHBIX UCCIEIOBAHHUN — OIICHUTH yC-
TOHYMBOCTh a30THKCHpyrommx Oakrepuii Rhizobium
meliloti k pa3snTUYHBIM KOHIEHTPAIMAM CBHHIIA, KaJIMHUS,
ME/IH ¥ [IMHKA TIPH MOJICTMPOBAHHIH 3arPSI3HEHHBIX CPEI.

B kauectBe 06vexma ucciedoganuti ObLIIM BBIOPAHBI
TPOU3BOJICTBEHHBIC INTAMMBI a30T(HUKCHPYIOIIUX PH30-
6akrepuit Rhizobium meliloti.

Mamepuasnel u memoduKa uccnedosaHus

Baktepun BBIpAIMBAIKCH B J1A0OPATOPHBIX YCIOBU-
ax npu Temneparype 26°C. [ToceB npou3BoAmIM B yall-
ku [letpu u3 puszoropduHa mpu AECSITUKPATHOM pa30as-
JIEHWU Ha TJIOTHOW MUTATEIbHOM arapu3oBaHHOM cpefe,
00oTaIIeHHOH COSIMHU TSDKENBIX METAJIIOB, (T/1: TOPOX —
50; Boga — 1; arap — 20; caxaposza — 10; Ko2HPO4 — 0,5; u
KOJIMYECTBO COJIM, COOTBETCTBYIOIIEE H3ydacMOMY Ba-
puaHTy). JIis MOJIETUPOBAHUS 3arPSI3HEHHON TSKEIBIMU
METaJUlaMH CpeIbl HCIIONB30BAId JIETKOPACTBOPHMEIC
COJIM: HUTpAT CBUHIA, CYJIb(aT Meau, CyIb(aT UHKA U

Hutpar Kaamus B KouueHtparmu 0,01%; 0,1%; 0,3%;
0,5%; 1%; 3%; 5%; 6%. IIoBTOpPHOCTb OMBITa TPEXKpPAT-
Hast. KonTtponem ciysunu yamku [leTpu ¢ mutaTeabHOM
0000BOIT cpemoii 6e3 comel TskenbIx Metawios. [of-
cueT KoOJOHWI mpoBomwian Ha 4 cytku [17-21; 22,
c. 164-176].

Pe3ynemamel uccnedosaHull
u ux obcymcoeHue

B xone uccnenoBanuii ycTaHOBJIEHA pa3Hasi CTENEHb
BBDKHBACMOCTH KJIIYOCHBKOBBIX OaKTEpHi MO KaXKIOMY
OTJICNIFHOMY 3arps3HUTEN0. bakTepun MOHHHMKA U Oak-
TepUil JIOIEPHBI PearupoBalii HAa TOKCHYHOCTH CPEIbI
HE OMHAKOBO. HarmsamHo qrHaMUKa )KH3HECTIOCOOHOCTH
pU300Mii TIpecTaBIcHa Ha PUCYHKE | U pUCYHKE 2.

B mpucyrcTBHMM KagMusA pPOCT KOJOHUH PH300MIA
JIOHHUKa OBIJI HAaMMEHBIIMM M cocTaBwia 71 mT. mpu
koHneHTparuu 0,01% TtoxcukanTa w 43 WT. MpH KOH-
neHtpauuu 0,1% comepikaHus, MPU 3TOM B KOHTPOJIb-
HOM BapHaHTe KOJMYECTBO KOJOHHMH COCTaBHIO 578 mIT.
UncneHHOCTh KOJIOHUH JIOIEPHBI TPU JAHHOM XUMU3ME
HE3HAYUTENbHO ObLTa BBIIIE OTHOCUTENLHO JOHHUKA —
124 u 64 xononuu B 0,01% u 0,1% KOHIIEHTpaluu, CO-
OTBETCTBEHHO, NPU 3HAUEHUSX KOHTPOJIHLHOTO BapHaHTa
— 540 mt. IlomHOE yrHETEHHE PH300Mii 0TMEYaIoCh MpU
0,3% u BBIIIE COAEp)KaHUU KaMHUS B TUTATSIIHHOM Cpere.

CHMKEHHE YhClia KITYOCHBKOBBIX MHKPOOPTaHH3MOB
HaOJIFO1aJIOCh U TIPH 3arpsi3HEHUH Cpelbl CBUHIOM. Tak,
KOJIMYECTBO KOJIOHHK OaKTepwil JOHHHKA COCTaBHIIO
259 mir., monepusr 180 mT. — B 0,01% KOHIEHTpaIH
conu; 213 mt. m 155 mt. coorBercTBerHHo — B 0,1% KOH-
LEHTpallH, YTO HIDKE KOHTPOJIBHBIX MOKa3aTeneil B 2,2—
3,4 pasa. Ilpu Goree BRICOKHX U3y4aeMbIX B OIBITE KOH-
[EHTPAIUAX KOJOHHH CHUMOMOHTOB HE Pa3BUBAITUCH.

[Ipu no6aBiieHNU B MUTATENBLHYIO CPEy CONH CYlb-
(hata Memu yrHeTeHHe OaKTepWil MPOCIEKHBAIACh B
koHneHTparuu 0,01% — KOTMYECTBO KOJOHHNA PU30OUI
JIOHHMKA 3/1€Ch COCTaBisIo 344 wrT., mouepHsl 452 wir.,
npu 0,1% conepkaHWM TaHHOW COJM YHCIO PU300MHA
oputo 121 m 147 wt. cooTBeTcTBeHHO. KOHIIEHTpAITHS
0,3% w BbIIIE ABISIIACH HMHTUOMPYIONIEH, KOJIOHNHN Oak-
TEpUil 311€Ch HE BBIKUBAJIU.
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PUCYHOK 1 — Y/CNEHHOCTb KOMOHWI KITy6EHBKOBBIX 6aKTepUii AOHHMKA XXENTOro
B 3arpsi3HEHHOI TSDKENbIMU METaNlaMu Cpeje, LUT.

70

Camapckuii HayuHbIi BecTHHK. 2019. T. 8, Ne 3 (28)



QOO6mras 6Moaorus

Osnobuxuna A.O., [Tepmakos A.1O., Epémun 1.

MOI(CJ'II;HOC 6I/IOTGCTI/Ip0BaHI/Ie BIIMSTHHSI COJICH TSDKEITBIX METAJLJIOB. . .

1000 948
=+ - 3arpa3HeHHe Cu"
900
sarpssHerne Pb
800
sarpsa3nerne Cd
s 700
= 687 3arpA3HeHHE Zn
E 600
S 540
; 500 g
% 400 432.
S \
= 300
\
200
180 :155
100 i 152
124 N
0 : — 64 =, : . —
§q B‘\O e‘.lca c,",lb q||l0 °|'|° u‘,lo QII\Q X g\Io
& & Q” N Q7 > » “ ©
N KoBnerTpanng 1eMenTa, %
R

PUCYHOK 2 — YMCNIEHHOCTb KOSTIOHWIN KITy6EeHbKOBbIX 6akTepuit toLepHbl MOCEBHOM
B 3arpsi3HEHHON TSHKENbIMW MeTan1amMmn cpeae, LWT.

IlonoxurenbHas AMHAMHMKA DPOCTAa KOJOHUHM KIIy-
OEHBKOBBIX MHMKPOOPTaHW3MOB HaOJIoanach INpH BHeE-
CEeHMH B MOJICNIBHYIO cpeny LuHKa. KoHIeHTpanus aie-
menra 0,01% crumynupoBana YHCIEHHOCTh PU300HHA
JIOHHUKA W JIIOIEpHBI B 1,7 pa3a Mo CpaBHEHHIO C KOH-
TPOJILHBIM BapHaHTOM M cocTaBwia 987 mT. — mrTamMm
JMOHHUKa ¥ 948 mT. — mTamMMm JOUEpHB npu 578 u
540 mit., cooTBeTcTBeHHO, Ha KOHTpoje. CormepikaHue
0,1% uuHKa B cpele TakKe OKa3bIBaJIO OJIAronpUsITHOE
BO3ACUCTBHE Ha POCT OakTepwit: 714 mT. y NOHHUKA U
687 mr. y mroniepusl. [Ipu 0,3% 3arps3HeHUU KoJHYe-
CTBO KOJIOHHH OCTaBaJOCh MPAKTHYECKH Ha YPOBHE KOH-
Tposst 491 mrT. y mraMMa JIOHHMKAa W 3aMETHO CHH3H-
jock 70 152 mir. y mrramma sonepuasl. B 0,5% cpene
IIMHKA TPOCIIEKHUBAIOCH CHIBHOE YTHETEHHE pPHU300MiH
JIOHHUKA, UX YUCJIO COCTABUJIO 37€Ch 65 IIT. KOJIOHHUH.

Takum 00pa3omM, OLEHUB BIHSHUE TOKCHYHOCTH Cpe-
JIbI, 3aTPSI3HEHHOM TSDKENBIMH METajUlaMH, Ha JKH3He-
CIOCOOHOCTh KIIyOCHBKOBBIX OakTepuil JOHHHKA W JIIO-
LEPHBI, MOYKHO BBIJICNIUTH CIEAYIOIINE 3aKOHOMEPHOCTH:
ITaMMBl OakTepuil JOHHWKA M IITaMMbI OaKTepuil Jro-
L[EpHBI HE OJJUHAKOBO PEarupyroT Ha TOKCHYHOCTH TsKe-
JbIX MeTasuioB. JKn3HecriocoOHOCTh pu300uil TOHHUKA
BBIIIE HA CPEAaX, 3arpsI3HEHHBIX CBHHIIOM W IIMHKOM, Y
PpHU300HA JIIOIIEpPHBI — MEBIO U KaaMueM. JletanbHast KOH-
LEHTPALMS MTUTATeILHOW CPEebl NPU 3arps3HEHUN CBHH-
LIOM, MEJIbI0 ¥ KaJMHeM ycTaHoBJieHa Ha ypoBHe 0,3% u
Bole. [IMHK OKa3plBaJ HAMMEHBIEe HWHIHOUpYoIee
JIEWCTBHIE Ha BBDKMBAEMOCTh CHMOHMOHTOB: TPH BBIPAIITH-
Bauuu B cpexe ¢ 0,01-0,1% conepxkaHueM OTMEUCHO
CTHUMYJIMPOBaHWE POCTA KOJIOHHMH TOHHWKA W JIIOIICPHBI
BBIIIIE KOHTPOJIFHOTO BapuaHTa. [locriemyromiee yBennde-
HHUE KOHIIEHTPAIIMM COJIM ITMHKA MPUBOJHUT K 3aMETHOMY
YTHETEHHIO )KU3HECTIOCOOHOCTH MCCIIEyEMBIX IIITAMMOB.
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Abstract. The study consists of a bioassay of a medium experimentally contaminated with heavy metals using
Rhizobium meliloti microorganisms as a test object. In vitro, the viability reaction of clover and alfalfa nodule bacte-
ria to lead, cadmium, copper and zinc was established. The effect of the studied metals on the number of colonies
depends on the concentration of the chemical element, physiological action of the microelement and biological char-
acteristics of the strains used. The studies performed have determined a direct relationship of reducing the growth in
the rhizobia colonies number of clover and alfalfa with an increase in the concentration of salts of heavy metals. In-
hibition of the colonies number had a high regularity when the environment was contaminated with lead, copper and
cadmium at a concentration of 0,3%; with a subsequent increase, complete death of microorganisms was observed.
With the introduction of zinc into the nutrient medium in small concentrations, a positive resistance tendency of the
clover and alfalfa bacteria was observed: thus, at 0,01-0,1% of the zinc salt content, the number of grown colonies
was above the control level and amounted to 714-987 pcs. at the control value of 578 pcs. In an environment with a
concentration of zinc 0,5%, a significant decrease in the growth of clover rhizobia was noted up to 65 pieces of colo-
nies. At the same time, in the alfalfa rhizobia colonies in these concentrations a lower degree of survival was ob-
served and the environment of zinc 0,3% became critical.

Keywords: nodule bacteria; clover rhizobia; alfalfa rhizobia; viability of colonies; heavy metals; environment
modelling; environmental toxicity; inhibition of vitality; critical concentration; toxicants; zinc; copper; cadmium;
lead; cultivation of technologically polluted soils.

VK 597-169:597.553.2(282.254.31+282.256.53)
DOI 10.24411/2309-4370-2019-13112

Cmamebsi nocmynuna e pedakyuto 12.06.2019

BUJOBOM COCTAB U CTPYKTYPA KOMIIOHEHTHBIX COOBIIECTB [TAPASUTOB
TYT'YHA COREGONUS TUGUN (PALLAS, 1814) U3 PEK XATAHTA U EHUCEH

© 2019

Ioasiea Kcennst BukTopoBHa, BeIyniii ciennaiucT J1abopaTopuu THAPOOHOTIOTHH
Kpacnospckuii punuan Beepoccutickozo Hayuno-uccie008amenbCko2o UHCmumyma
pulono2o xossaticmsa u okeanozpagpuu (2. Kpacrnospcex, Poccutickas @edepayust)
Joposcknx I'ennaamii HukosaeBud, 10KTOp OMOJIOTHYECKHX HAYK,
npodeccop kadeapsl 6€30MaCHOCTH KU3HEAEATEILHOCTH
Cuikmulexkapckuil 2ocyoapcemeennulil ynugepcumem umenu Iumupuma Copoxuna
(e. Coikmuisrap, Poccuiickas @edepayus)

Yyrynosa FOumsa KoHcTaHTHHOBHA, KaHAWAT OMOJIOTHYECKUX HAYK,
3aBEAYIONTNI TabopaTopuel TUIPOOHOIOTHI
Kpacnosapckuii @punuan Beepoccuticko2o Hay4HO-Uccie008amenscKo20 UHCmumyma
puionozo xosaticmea u okeanozpaguu (2. Kpacrosapcek, Poccutickas @edepayust)

AHHomauu}l. BHepBLIC MPpUBOAATCA JAaHHBIC O BUAOBOM COCTABC U CTPYKTYPEC KOMIIOHCHTHBIX COO6III€CTB rnapa-
3UTOB TYI'yHa, OHIACMHUKA CI/I6I/IpI/I, OTJIOBJICHHOTO B NIEPUOT HepeCTOBOﬁ MUrpanuvu um3 p. XaTaHru u TPpEX Yy4aCTKOB

72 Camapckuii HayuHbIi BecTHHK. 2019. T. 8, Ne 3 (28)



