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B anHoManbHO xkapKuii 1 MaJOBOAHLIHM JIeTHE-O0ceHHMI ce30H 2021 I. B paBHMHHBIX peKax ora [Ipumopcko-
ro kpag (tor [lanbHero Boctoka Poccun) ormeueHna maccoBasi rubdenib Unionidae us ponoB Middendorffina-
ia, Buldowskia n Sinanodonta. Han6oJsee BBIHOCIMBBIMU K BBICOKOI TeMIlepaType BOAbl oKazanuch Nodu-
laria douglasiae (Griffith et Pidgeon, 1833), HauMeHee BBIHOCJIMBBIMU — BUIIBI U3 PONOB Sinanodonta n Mid-

dendorffinaia.

Karoueswie cnosa: Ilpumopckuii kpaii, peku, Bivalvia, Nodularia, Middendorffinaia, Buldowskia, Margaritif-
era, 3amop Unionidae, usMeHeHUe KJIMMaTa, BbICOKasl TeMIlepaTypa BOAbl, aHTPOIIOTEHHOE 3aTrpsi3HeHUE

DOI: 10.31857/50367059723010031, EDN: GYJBSP

B mocnenHue HECKOJIbKO AeCSITWIETUI Tpupoaa
HaIllei TUTaHEeThl pa3pyllaeTcs ¢ HEBePOSITHOM CKO-
POCTBIO, TIPUYEM ITPECHOBOIHBIE SKOCHCTEMBI OTHO-
csITCSl K UMcy HanboJiee ysa3BuMbIx. [1o mporHosam B
OvKaiiieM OyayleM BO3IeliCTBIE KIIMMATHIECKIX
¢haKTOpOB HAa DKOCUCTEMBI 36MHOTO IlIapa YCUJINTCS
[1]. U3mMeHeHuWe KJIuMaTa BIWUSIET Ha TIPUPOIHBIC
LUKJIbI HABOTHEHMI: YBEINIMBACTCS CHJIa ITaBOIKa,
OJJHAKO BEPOSITHOCTDb JIMBHEN B CyXOii CE30H YMEHb-
maeTcs (T.e. HabJromaeTcs 0oJibllie KpaitHocTeit) [2].
B yactHoCTH, Ha 10T€e JlanbHero BocToka B aBrycre u
ceHTs0pe 2020 r. B [IpmMopbe TIpoIiim cujibHEIE 10-
KM, B TOM YKCJIe BbI3BaHHBIC NBYMS TalipyHaMu, B
TO XK€ BpeMs JIeTHe-oceHHUit ce30H 2021 1. obomien-
cs1 6e3 TaiyHOB, 1 110 CBEACHMUSIM CUHOIITUKOB IT0-
IOOHOI uTeNbHOU MexxeHu B [IpuMophbe He citydya-
Joch yxe 6oiiee 10 et (mocimenHuii pa3 MIMTEILHBIN
nepuon 6e3 BIMSIHUS Taiil(pyHOB B perMoHe HaOIi0-
nancs go 2010 1.).

B cuibHBII TTaBOAOK MIPOMCXOAUT KOJIMYECTBEH-
HOE UCTOolleH1Ee (PUTO- U 3000€HTOCA BILUIOTh A0 pa3-
pYIIEHUSI PEYHBIX OCHTUYECKNX COOOIIECTB, a MPH
HU3KOM BOTHOCTH YCHJIMBAECTCS IIPOrPeB BOILI, TIPU
5TOM AKTMBHO Pa3BUBAIOTCI JIMYMHKU HEKOTOPBIX
aM(PUONMOTUUECKNX HACEKOMBIX, OPIOXOHOTHE MOJI-
JIIOCKU M Apyrue O0ecrno3BoHouHble. Ha ¢oHe miu-
TEJIbHOM MEXEHU U MPU BBICOKUX TeMIIEpaTypax Bo-
Ibl aKTUBU3HUPYETCS OaKTepUallbHOE pPa3JioKeHUe
OpraHMYeCKMX BEIIECTB, HAIIPUMEP 3aXOPOHEHHOTO
Ha JHE BOJOEeMa JIUCTOBOTO omnajaa. Beicokue TeMiie-
paTyphl BOJIbI CHU3KAIOT MaplMabHOE JaBJICHUE KUC-
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Jlopoa, 4YTO BBI3bIBAEeT TMOeb peOoPUIbHBIX Opra-
HU3MOB. OT HaChIIIEHUS BOALI KUCIOPOAOM 3aBUCUT
YCTOMYUBOCTh TUIPOOMOHTOB KO MHOTUM Hebyaro-
MPUSITHBIM (hbaKTOpaM BHEIITHEl cpeabl, BKJIIOYas aH-
TPOTIOTEHHbIE 3aTPSI3HEHMSI.

IIpu HU3KOM ypOBHE BOIBI YIOOHO IMPOBOIUTH
nccaemoBaHne KpymHBIX Bivalvia 1 npyrux TOHHBIX
OpPraHU3MOB, MOCKOJBKY 3TU THUAPOOUOHTHI CTAHO-
BSITCSI IOCTYMHBI IS TIpsiIMOTO cbopa u ydeta. [1pu-
HMMasi BO BHUMaHUE CJIOXMUBIIYIOCS B PErMOHE B
2021 1. MaJTIOBOTHOCTb PEYHBIX CUCTEM, OBLIIO TPUSITO
pelieHre MPOBECTU OLIEHKY COBPEMEHHOTIO COCTOSI-
HUS TTOMYJISILMA KPYTTHBIX 1BYCTBOPYATHIX MOJLTIOC-
KOB, OCOOCGHHO BHUIOB, BKJIOUEHHBIX B IOCJEIHEE
n3nanue “KpacnHoit knurn Poccun”: Middendorffi-
naia mongolica (Middendorff, 1851), Middendorffina-
ia sujfunensis Moskvicheva et Starobogatov, 1973,
Buldowskia cylindrica Moskvicheva, 1973 (Bce u3 ce-
meiictBa Unionidae) u Dahurinaia dahurica (Mid-
dendorff, 1850) (cem. Margaritiferidae) [3], mpociie-
JIUTb UX CIOCOOHOCTh K BHKMBAHUIO B 3KCTPEMaJIb-
HBIX YCJIOBUSIX MAJIOBOJHOTO CE€30Ha.

MATEPHUAJI U METObI

HccmenoBanms ripoBeneHbI B nioHe—HOs10pe 2021 1.
n anpene—utoHe 2022 r. Ha 1ore [TpmMopckoro kpast
B OacceiiHax peK KHeBuuaHka (rutoianb 6acceiiHa
476 xM?, mpaBbIil IPUTOK p. APTEMOBKA, KOTOpas B
CBOIO ouepeab Brajgaer B Yccypuiickuii 3ayuB SmoH-
ckoro Mopsi) u PasmonpHas (mromiaab OacceiiHa
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Puc. 1. Kapra-cxema paitoHa cobopa MaTepuaia (a), B TOM 4yKciie B 6acceitHe pek KHeBnuaHnka (3oHa 6) u PazmonbHast (30Ha B):
1—3 — pycno p. KneBnuanka (JiecHOM y4acTOK — [, TyroBasi MECTHOCTb BhIIIIe 03. KpojieBerkoe — 2, IyroBast MECTHOCTD HIKE
03. KponeBeiikoe — 3); 4 — 03. KposeBelikoe; 5 — nIeiiCTBYIOIIMIA BOAOOTBOIHOI KaHaJI; 6 — BOAOOTBOIHOI KaHaJl, OTIITHYPO-
BaHHBIN 3eMJISTHOI mam6oii; 7 — p. OpioBka; & — 03. OpiioBckoe; 9 — p. MUBHsIHKa (3arpsisHeHHOE pyciio); /0 — o3epiio Ha
p. UBHsHKa y moc. 3aBonckoii; // — BomoxpaHwiuille; /2 — ocHOBHOe pycio p. PazgonbHoii; 13 — 1eBoe OTBETBJICHUE pycia
p. PasnonbHoit; /4 — 3atonsl p. PaznonbHoii; 15 — crapuua; 16 — kapeepsl; 17— p. Kunapucoka; /8§ — OpocUTENbHbI KaHa
ynioc. KunapucoBo; 19 — p. Komaposka Hixe nmoc. Konnparenoska; 20 — 03. baneBypoBo; 21 — 3aToH p. KomapoBKM y criopT-

KoMmIuiekca PamyxHoe; 22 — p. PakoBka.

16830 xM?, Briagaer B AMypcKuii 3anuB A IMOHCKOTO
Mopsi), BKitouasi peku KomapoBka (mioinanb 6ac-
ceitna 1490 km?, neBblii mpuToK p. PasmonbHoit, Ye-
cypuiickuii paiioH), PakoBka (Twiomanbs OacceiiHa
812 km?, paBblii IpuToK p. Komaposka, Muxaiinos-
cKuii paiioH) n KumapucoBka (JIeBbIii IpUTOK p. Pa3-
nosibHOM, Hanexxnuuckuit paiioH) (puc. 1a). Bes mc-
cJIeqOBaHHASI TEPPUTOPHUS BXOIUT B SKOPETHOH “ycCy-

pUIiCKMe IIMPOKOJMCTBEHHBIE M CMEIIaHHBIE Jeca
YMEPEHHOTO KJIMMAaTta”, OTHOCSIIUICS K OMoMy “IIn-
POKOJIMCTBEHHBIE M CMEIIaHHBbIe Jieca yMEPEHHOTO
kmmara” (https://ecoregions2017.appspot.com/).

B 0acceiine p. KHeBMuaHKa 06cie1oBaHO PyCiIo B
npeneiax pegyHoM JOJIMHBI TPUMEPHO 10 15 KM BhITIIE
cimstHst KHeBMU9aHKM ¢ p. ApTeMOBKa, IBa BOOOOT -
BOIHBIX KaHajla (OeMCTBYIOIIWI M HBIHE OTIIHYPO-
2023
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BaHHBIN 3eMJITHOI mam0oii), p. OpiaoBKa (IpaBbIid
nputok p. KHeBnuyanka), o3epa Opiosckoe u Kpo-
JeBeukoe, p. MBHsHKa (BmagaeT B 03. Kposesel-
KO€), BKJII0Uast 03eplo 6JI13 noc. 3aBOICKOT 1 BOIO-
XpaHWINIIIE B TOPHOM YacTW peuyHoro OacceitHa. B
HUKHEM TedeHUM p. KHeBUYaHKU OB BBIACICHBI
TPM y4acTKa: BEpXHUI, pacOI0KECHHBII B IIpeIeiax
IIMPOKOINCTBEHHOTrO Jieca (11—15 KM OT BiameHus B
p. ApTeMOBKa), W IBa HIKHUX, PACITOJOKEHHBIX B
OTKPBITOM JIyTOBOI1 MECTHOCTH, COOTBETCTBEHHO BbI-
e 1 Hke 03. Kponesenkoe (puc. 10).

B HuzoBbsX p. Pa3zmonbHOll cOOp MOJUIIOCKOB
MIPOBOAMIICS y TIOoC. Pa3moiibHOe B OCHOBHOM pycCJIe
Ha y4yacTKe OKOJIO 8 KM JUIMHOM, IEBOM OTBETBJIICHUN
pycia peku (oxkoso 300 M Huxke ctaHuuu Pa3monb-
Has), a TaKKe B 3aTOHAX, cTapullax U Kapbepax. B
p. KumnapucoBka ucciienoBaHbl PyCJIO 1 OPOCHUTEIb-
HBIN KaHan y noc. Kumnapucoso (puc. 1B), B p. Koma-
pOBKa — IPEAropHELIN y4acToK pyciay rmoc. Konapa-
TeHOBKa, 03. baHeBypoBO 1 3aTOHBI PEKM Y CIIOPT-
koMmIiekca PamyxnHoe, B p. PakoBka — pyciao B
OKPECTHOCTSIX IToc. MuxaiiioBckoe (puc. 1a).

Heo6xoaumo nmogqyepKHYTh, YTO BCE UCCIIeIOBaH-
HbIe BOOHBIE OOBLEKTHI ellle 3—4 mecATUIeTUST Ha3a
OTJINYAIMCh BLICOKUM Pa3HOOOpa3reM U 3HAYUTEIb-
HOI TNIOTHOCTBIO TTOCEJIEHUsI KPYITHBIX IBYCTBOpYA-
TBIX MOJUTIOCKOB M3 cemeiicTBa Unionidae [4—15]. B
YacTHOCTH, p. Pa3monbHyI0 U ee MOMMeHHbIE BOIOE-
MBI, a TakKe p. KunmapucoBky ¢ MeIopaTUBHBIM Ka-
HayioM y Tioc. KumapucoBo HaceIsyii MHOTOUMCIICH -
HEIe IpeacTaBuTeaun poaoB Nodularia, Middendorf-
finaia, Buldowskia wn Sinanodonta, npuyem
BBILICHA3BAHHBIN KaHAJI SIBJISIETCSI TUTIOBBIM MECTO-
HaxoxneHueM Anemina (Buldowskia) zatrawkini Mar-
tynov et Tshernyshev, 1992 [11], mo3nHee nepeonpe-
JIeJIeHHOro KakK Buldowskia suifunica suifunensis
(Shadin, 1938) [16]. HuzoBbst pek KomapoBka u Pa-
KOBKa, a TakxKe MX MONWMEeHHbIE BOJOEMbI HACESIN
MOJUTIOCKH M3 ponoB Buldowskia n Sinanodonta, a B
CpeIHEM TeUeHUHU BTUX peK JOMUHUPOBAIU BUIHI 13
pona Middendorffinaia. Kpome TOTO, B BEpPXOBBSIX
p. KomapoBku, B mipeneniax YccypuiicKoro 3amoBes-
HUKa, 00NTajia KpyImHasl ITOMyJIsSILNs TaypCKO XKeM-
uyxXHULbl Margaritifera dahurica (Middendorft, 1850)
(cem. Margaritiferidae) [15] (HbiHe B p. KoMmapoBke
9TU KeMYYKHUIIbl COXPAHWUJIUCH JINIIIb B CPENHEM Te-
yenuu, 61u3 noc. Konaparenonka [17]). B HuxHeit
yactu OacceiiHa p. KHeBnuyaHKu, BKJItodast 03. Kpo-
JIeBeLKoe, mpeobnanain 06e33yoku u3 pona Buldows-
kia, B ToM uncie B. cylindrica, njist KOTOpOTro OOUH U3
3aTOHOB peku HmxXKe 03. KposeBenkoe o003Ha4YeH
KakK TUIIOBOE MecToHaxoxaeHue [12]. Pexxe B Hu30-
BbsIX p. KHeBMUYAaHKM BCTpeYanuch MPEACTABUTEIN
ponoB Middendorffinaia, Sinanodonta n ConoHOBaTO-
BonHble Moyuttocku Corbicula japonica Prime, 1864
(cem. Cyrenidae). Pexa OpioBKa B CBOIO o4epeab ObI-
JIa oO0mIbHO HacelieHa Buldowskia suifunica (Lind-
holm, 1925) [16, Ta6x. 65, 68].

BKOJIOTUA

Nel 2023

Baxxno HarmomMHUTH, 4YTO KpyInHble Bivalvia B 6ac-
ceitHax pek KHeBuyaHka un PasmosibHast criopagnde-
CKM UCCJIeOBAJIMCh Ha MPOTSIKEHUU Bcero XX CTo-
JieTust, Tipu 3ToM B 1980-x romax ObLJIM MPEeATTPUHSITHI
HaunboJjiee MacmITabHBIE COOPBHI MOJIJTIOCKOB, B KOTO-
pPBIX YY4aCTBOBaJI OMMH U3 aBTOpoB cTathu (B. bora-
TOB). B mocenyroniye roabl MpOBOIWINCH Pa30BhIe
BbIE3[Ibl CIIELIMATMCTOB Ha BOJOEMbI, B pe3yJjibTaTe
yero ObLIY TIOJyYeHbI TIepBble CUTHAJIbI, YKa3bIBalO-
1IMe Ha Jerpajaluio MeCTOOOUTaHUI IBYCTBOpYA-
TBIX MOJITIOCKOB. Hampumep, Tipn o6cienoBaHuA B
2000 u 2008 rr. BepxoBbeB p. KoMapoBku ObLIO 3a-
(UKCUpPOBAaHO MCYE3HOBEHME KeMUyKHUL Dahuri-
naia dahurica u3 IOHHOTO COOOIIIECTBA, a TpU 00CJIe-
noBaHuu B 2011 r. ocHoBHOrO pycia p. PaznonbHoii y
noc. Pa3zmonsHOE B cocTaBe MaakodayHbl He OBIITH
oOHapyXeHbl TOMWHUPOBABIIINE 3IeCh paHee Tpen-
craButenu pona Middendorffinaia. B 3TOT Xe T1Iepuon
OTCYTCTBUE JBYCTBOPUYATHIX MOJIJTIOCKOB OBbLIO OTME-
yeHo B p. KumnapucoBka u MeJIMOpaTUBHOM KaHajie
o013 moc. Kummapucoso.

B 2021 1. cO0p MOJUTIOCKOB OCYIIECTBIISIJICST HA TEX
K€ BOIHBIX 00beKTax, 4To u B 1980-x romax, 3a mc-
KJIIOYEHMEM o3eplia U BOIOXpaHMIuIIa Ha p. UBHSIH-
Ka, cocTaB Majako(gayHbl KOTOPbIX ObLIT UCCIeIOBaH
BriepBbie. COOp paKOBUH MPOBOAWNIICS BPYUHYIO WU
¢ IpUMEHEeHUEM KPYIMHOSIUEUCTOro cavyka v rpabJie-
BUIHOTO CKpebka. KommuecTBeHHBIN y9eT MOJITIOC-
KOB BBIMOJIHSUIA MYyTEM TOTAJIbHOIO 00JI0Ba CKpeOd-
KOM OIIpeieICHHOM TUIOIIAaY TpyHTa 10 TIyOuHEI 1.5
WK 2 M, a TakxKe TIpU pydyHOM cOOpe Ha MEJIKOBO-
nbsix. [Ipu KoindecTBEHHOM OlLIEHKE KMBBIX 0COOE
MOIHSTHIX C TPYHTA MOJUIIOCKOB, KaK ITPaBUJIO, BO3-
BpalliaJu B IIpupony. Bcero Obu1O0 cOOpaHO OKOJIO
40 kuBBIX TBYCTBOPOK U Oojree 400 ITyCThIX paKOBHH.
OnpeneneHne MOJUTIOCKOB U (POTOrpacri BHITOTHEHBI
B.B. boraroBbiM. /111 OLIEHKM CTEIIEHU 3BTPOPUpO-
BaHUSI BOJOEMOB MPOBOAWICS Y4eT JOMUHUPYIOIIUX
BUIOB BOIOPOCIICil B MOBEPXHOCTHBIX aJIbroOaKTepH-
aJIbHBIX IUIeHKax. OTpeneaeHne BOIOPOCIei ITpoBeIe-
Ho T.B. HukynuHoii.

B 2021 r. B OCHOBHBIX TOUYKax cOOpa M3MepsUIn
TeMIlepaTypy BOJbl, onpeaessuii ypoBeHb pH u co-
JIep>XKaHue B Bole aMMoHuitHoro a3ora (NH,) ¢ uc-
MOJIb30BAaHUEM COOTBETCTBEHHO Value-Test u Am-
monium/Ammonia-Test, mpousBoguTeapr — Sera
Werke Borsigstr. 49, D-52525 Heinsberg, Germany.
Kpome toro, B amnpene—utoHe 2022 T. B yCIOBMSIX
HU3KOIi BOJBI ObLIO TPOBEASHO KOHTPOJIbHOE 00Ce-
JIOBaHME TOYEK cOOpa MOJITIOCKOB: IOTOJTHUTEIBLHO
M3MePsUI KapOOHATHYIO XKeCcTKOCTh Boabl (kH) m co-
nepxaHue B Boae pocdaron (PO,), KOTOpbIE OLIEHU -
BaJid C UCMOJIb30BAaHUEM TECT-CUCTEM TOTO XKe MpOo-
usponutens: “kH Test” u “Tetra Test PO,” cooTBeT-
CcTBeHHO (Tabm. 1, 2).
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Tabomuna 1. TunpoxuMmuyeckue XxapakTepUCTUKM BOAbI HA CTaHIIUSIX B OacceiiHe p. KHeBuyaHKa

BOTATOB u np.

Mecto cbopa KoopauHaTthl, Jara, Temnepatypa NHy,, PO,

(Ne craH1UmM) C.I1./B.1I. Bpems cbopa BoJibl, °C pH | kH MT/JT MTI/J1
Pexa KneBuuanka, necHas 3oHa (1)| 43°25°197/132°11°82” | 20.10.21, 16-30 6.0 6.5-7.0| — 1.0 —
To xe 43°2522”/132°12’11”7 | 25.05.22, 10-00 18.5 7.0 6.0 5.0 5.0
Pexa KneBnuanka, 43°2519”/132°11’82” | 20.10.21, 11-30 6.0 7.0 — 1.0 —
BBIIIIE 03¢epa (2)
To ke 43°23'54”/132°14'99” | 25.10.21, 14-00 7.0 7.0 — 5.0 —
» 43°23'37”/132°15'33” | 25.05.22, 15-00 24.0 9.0 3.0 0.5 0.5
Peka Knesuuanka, y copoca ¢ 43°23'18”/132°16°15” | 25.05.22, 12-30 21.0 7.5 | 6.0 [>10.0 10.0
OYMCTHBIX COOpY>KeHMIA (3a)
Pexa Knesuuanka, Huke ouncT- | 43°23°077/132°16°08” | 20.10.21, 14-00 10.0 7.5-8.0f — | 10.0 -
HBIX cOOpy>kKeHUiA (3)
To xe To xxe 25.05.22, 12-00 23.0 7.5 4.0 5.0 5.0
Kanan p. KneBuuanka, B ycrbe (5) |43°23°087/132°16°04”| 15.09.21, 11-00 19.5 — - - -
Pexka OpnoBka (7a) 43°23'027/132°15’67” | 26.10.21, 10-00 6.0 7.5 — 0.0 —
To xe To xe 25.05.22, 14-00 | 22.0 80 [50] 00 0.0
Peka VBHsTHKa, 3arpsisHEHHBIN | 43°267307/132°18°08” | 20.10.21, 15-20 8.0 7.5 — 15.0-10.0f —
yyacTok (9)
To ke To ke 25.05.22, 11-30 16.0 7.0 3.0 5.0 |5.0-10.0
Osepuio Ha p. UBHstHKe (10) 43°26’56”/132°17°77” | 20.10.21, 15-40 7.0 7.5 — 0.0 —
To xxe To xxe 25.05.22, 11-00 19.0 7.5 4.0 0.0 0.0
Tabmua 2. TuapoxuMuYecKre XapaKTepUCTUKY BOIbI Ha CTAHIUSIX B GacceiiHe p. PazmonbHast

Mecro c6opa Koopaunarsl, Hara, Temneparypa NH,, | PO,
(Ne craHLIm) C.IIL/B.1. BpeMsi cbopa Bosl, °C pH | kH MT/J1 | Mr/1

Peka PaznonbHas, Beile Kapbepa (12a)  [43°35°047/131°53779”| 20.05.22, 11-40 21.0 8.5 (3.0 0.0 | 0.5
Peka PasnonbHas, y Mocta (12b) 43°33’03”/131°53’23”| 20.05.22, 16-00 20.0 8.5 3.0/ 0.0 | 0.5
3aToH y cT. PaszmonbHoe (14a) 43°33’46”/131°54°60”| 20.05.22, 15-00 27.0 7.5 |3.0] 0.0 | 0.5
Crapuua y ct. PaznonbHoe (15) 43°33’50”/131°54’01”| 20.05.22, 14-00 22.5 7.5 (4.0 0.0 | 0.0
Kapbep y p. Pasnonbhas (16) 43°34'66”/131°5398”| 20.05.22, 12-50 | 22.0 7.5 3.0 0.0 | 0.0
Kanan y c. Kunapucoso (18) 43°27°83”/131°5527”| 20.05.22, 10-30 21.5 6.5 |3.0] 0.0 | 0.5
Peka KomapoBska, Hike ¢. Kongpare-  (43°3839”/132°0956”| 29.10.21, 12-00 6.0 70 | —1] 0,0 —
HoBKa (19)
To xxe To xxe 19.11.21, 11-00 3.0 7.0 —1 0.0 —
» » 29.04.22, 13-00 6.5 6.5-7.0{3.0] 0.0 | 0.0
O3. baneBypoBo (20) 43°43’15”/132°03’10”| 22.06.22, 11-00 18.5 7.5 (4.0 0.0 | 0.0
3aroH p. Komaposka y ¢/k PamyxHoe (21){43°45°19”/132°02°25”| 22.06.22, 12-00 21.5 7.0 (2.0] 0.0 | 0.0
Peka PakoBka (22) 43°53'74”/132°00°50”| 29.10.21, 16-00 7.0 75 | —| 5.0 —
To xe To xe 22.06.22, 14-00 21.5 70 (3.0 1.0 | 2.0

PE3VJIBTATDI

Bacceiin p. Knesuuanka. B oCHOBHOM pycie
p. KHeBMuaHKa, ee paboyeM BOJIOOTBOIHOM KaHale,
03. Kponeseukoe u p. OpnoBka (puc. 10, /1—8) B ie-
puoI McClIeNOoBaHUs OBbLIM OOHApYyXXEHBI TOJBKO
npencraButenn pona Buldowskia, iprmaeM BO BTOPOit

noioBuHe aBrycra 2021 r. 0bu1 3apKCUpPOBaH 3aMOP
3TUX MOJUTIOCKOB, B TO BpeMsI KaK B UIOHE €I1le MOX-
HO OBLJIO BCTPETUTD XUBBIX ABYCTBOPOK. HecoMHeH-
HO, OCHOBHAasI MpUYNHAa MaccoBoii rmoenu Buldows-
kia cBs3aHa ¢ TIPOMOIKUTEIBHBIM aHOMAJIbHO TEIl-
JIBIM JICTHUM TIEpUOIOM, KOTa B YCIIOBUSIX KpaifHe
HU3KOI MaJIOBOTHOCTHU TeMIIepaTypa BOIbI B BOIOE-

DKOJIOTUA

Nel 2023



3AMOP KPYITHBIX JIBYCTBOPYATBIX MOJIJTFOCKOB B PEKAX FOKHOI'O ITPUMOPLBA 39

MaX Y BOIOTOKaX IUINTEILHOE BpeMS HE OIIyCKalach
Huxe 28—30°C.

KonuuecTBeHHbIE  y4yeThl MYCTBIX PaKOBUH
Buldowskia, obpa3oBaBIIUXCS B pe3yjbTaTe 3aMopa
MOJLJTIOCKOB, TTOKa3ajii UX KpaiiHe HepaBHOMEPHOE
pacripenejeHne Io OwmortornamM. B dactHocTH, B
p. KHeBMuaHKa B BepxHei JiecHoit 30He (puc. 10, 7; 2a)
MpU TOTAJILHOM O0JIOBE I'pyHTa OT Oepera 10 niyou-
HBI 1.5 M ObLIO cOOpaHO Bcero nmo 1—2 pakoBUHEI Ha
kaxnaeie 10 M pyciia, a Ha paBHUHHOM O€3J1€CHOM
yyactke (puc. 10, 2; 20) — mo 5—9 pakoBuH. OQueHb
HU3Kasl TJIOTHOCTh ABYCTBOPOK B JIECHOU 30HE 00b-
SICHSIETCS TEM, 4TO JHO peku B 2021 T. ObLIO MOKPBITO
TUIOTHBIM CJIOEM TI€pErHUBAIOIIErO JMCTOBOTO Onaja
(puc. 2B), coxpanuBierocs ¢ oceHu 2020 r. ITonsaT-
HO, 4TO JIUCTOBOE MOKPBITUE TPYHTA JIETKO CMbIBAeT-
csl B TIEPUOJIbl TTAaBOJKOB, HO MPU JJIMTEIbHOU MexXe-
HU JIMCTOBOM OMaji OCTaeTcsl Ha TPYHTE, TEM CaMbIM
coKpalllasi MecTooOMTaHUsI MOJUTIOCKOB. Huke mo
TEUEHMI0, BHE JIECHOI 30HBI, CILUIOIITHOTO MOKPBITHS
JIHA JIUCTOBBIM OIAaJ0M HE OTMEYEHO, YTO, OYEBU/I-
HO, obecrneuyunsio 6ojiee BBICOKYIO YACIEHHOCTD JIBY-
CTBOPOK.

Haubonee cymectBeHHblit orxon Buldowskia Ha-
omonaics B p. OpiioBka (puc. 16, 7), Tie IIOTHOCTB pa-
KOBHWH CpeJIy UCCIICAOBAHHBIX BOJOEMOB OKa3aJlach O~
HOI u3 HaubGolee BbIcOKMX. Hampumep, 3 ceHTSI0ps
2021 r. Ha 25-MeTpPOBOM yYJacTKe pyciia ¢ KOOpIrHa-
tamu 43°23°02” c.ur., 132°15°67” B.1. (puc. 2r) npu
IUpUHEe peku 7—8 M u mryouHe no 1.6—1.7 M GbLIO
cobpaHo 56 IMyCTHIX paKOBUH (pUC. 211), IJTUHA KOTO-
pBIX Haxomujaachk B mpeaeiax 6.3—9.8 cM, a nx BO3-
pacTt usMeHsics oT 2—2.5 mo 4 net (Bo3pacT OgHOM
PaKOBUHBI COCTaBWI 1 rom). AHAJIOTMYHBIE IO BO3-
pacTHOMY COCTaBy IIyCThlie pakoBUHBI Buldowskia
ObLIM OOHapY:KeHBI B pycie KHeBUYaHKU HUKE 03.
Kpomnesenkoe, B TO BpeMsI KaK Ha CpeaHEM y4acTKe
peku (BbIIIE 03€pa), BO3PACT COOpaHHBIX MOJLIIOC-
KOB He TpeBbIan 2 jeT. Bce coOpaHHBIE BHILIE 03.
KposeBennkoe MOJITIOCKM OBUIN MIEHTU(MUIIMPOBA-
HbI KaK Buldowskia suifunica, B To BpeMs KaK Ha HUK-
HEM yJyacTKe pycia ObLIA BCTPeUYeHbI KaK B. suifunica,
Tak u B. cylindrica.

Eme omHo kpymHoe nocenenune Buldowskia 6110
0OHapYXeHO B MIPUYCTHEBOM YJaCTKe BOJIOOTBOIHO-
ro KaHaja ¢ KoopauHatamu 43°23°08” cau. wu
132°16°04” B.1. (cM. puc. 16, 5). IIpu ToTaILBHOM 00-
JIOBE 3TOro 6HoToIa IMHOM 10 M, IpuHOit 5—6 M 1
ryouHoit 1o 0.8 M, mpoBeneHHOM 15 cenTsiopst 2021 1.,
OBLI coOpaH 51 3K3. MyCTHIX paKOBHMH, IJIMHA KOTO-
pBIX U3MeHsIIachk oT 4.7 010 5.5 cM, a Bo3pacTt — ot 2 10
3 net. I1o MopdoIormyecKnM MPU3HAKaM BCe PaKo-
BUHBI OBLIM UAeHTU(hULIPOBaHbI KaK Buldowskia cy-
lindrica [16, Ta6i. 70].

ITokazarensHo, uto B 2021 1. B p. KHeBHMuanka
BhILIE 03. KpoJieBelkoe B TOJIIIE UJIMCTOTO TPyHTa Ha
IIyOMHE OKOJIO 2 M OBLIM OOHapy>KeHbl MHOI'OYMC-
JIEHHbIE OCTAaTKM KPYMHBIX PaKOBUH Sinanodonta, ot

BKOJIOTUA
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KOTOPBIX COXPAaHMJIACh TOJILKO TTIOTPYXXEeHHAasT B TPYHT
TepeaHsIsl YacTh PaKOBUHBI, TOTIa Kak OMbIBaemasl
BOJOI1 ee 3amHsIs 4acTb yKe ucuesna (CM. puc. 2e).
Ecnu yauThIBaTh CKOPOCTH KOPPO3UU paKOBHUH (2 TO-
I1a u 6oJjiee), TO BBIMUPAHME 3TUX MOJIJTFOCKOB MOTJIO
npou3oiiTy He mo3xe 2019 r. uynu panee. KocBeHHbIM
MOATBEPKIAEHUEM BPEMEHU JAHHOTO COOBITUS CTAIU
HaXOOKM Ha 3TOM XK€ yJacTKe pycia “CBeXUX’ Iy-
CTBHIX pakoBUH Buldowskia suifunica NCKIIOYUTEIBHO
2-JleTHero Bo3pacTa. BeposiTHO, B mepuon rudenu
Sinanodonta iponsonuia u rtubenb Buldowskia, KoTo-
peie K 2021 T. CMOIJIM YaCTUYHO BOCCTAHOBUTH CBOIO
TTOMYJISIIIAIO, B TO BpeMsI KaK MOJUTIOCKY pona Sinan-
odonta ucuye3nu u3 p. KHeBUYaHKU, TTO-BUIUMOMY,
yXe 6e3BO3BpaTHO.

Hano otMeTuTh, 4TO B IIPOILJIOM IIPEACTABUTEIN
Sinanodonta 6bITM MIMPOKO pacHpoOCTpaHeHHI B Oac-
ceiine p. KHeBUYaHKa, MMOCKOJBKY OTAEIbHbBIE (ppar-
MEHTBI PAaKOBUH 3TUX MOJIJIIOCKOB ObLIM COOpaHEI B
pycie peKu Kak BBIIIe, TaK 1 HiKe 03. KposeBelkoe,
B BOJIOOTBOMHBIX KaHajax, a Takxke B p. OpioBKa.
BwmecTte ¢ Tem B iepuon 3amopa 2021 1. B HeOOIbIIIOM
¢J1abo IPOTOYHOM 0O3eplie 0113 oc. 3aBOICKOE C KO-
opanHaTamMu 43°26°56” c.m. w 132°17°77” B.4. (cMm.
puc. 16, 10), coenmHeHHOM ¢ p. UBHSIHKa BhITEKalO-
LM M3 03epla 0e3bIMSIHHBIM ITPOTOKOM, ObLIU 00-
HapyXeHBI XUBKIe Sinanodonta schrenckii likharevi
Moskvicheva, 1973. DTo o3ep1io okazaaoch pedyru-
YMOM M JJIsl Tp€X HOMUHATUBHBIX BUIOB Buldowskia:
B. suifunica, B. flavotincta (Martens, 1905) [16,
Ttabn. 72, 18, 19] n B. fuscoviridis (Moskvicheva, 1973)
[16, Tabi. 73, &—16], KOTOpPHIE 3IECH YCIIEIIHO IIEPE-
KWW, TIO-BUAUMOMY, HE OIUH aHOMAaJbHO XXapKHii
nepuon. [IpuMmedaTenbHO, YTO MOJUIIOCKMA B OCHOB-
HOM KOHIIEHTPHPOBAINCH B ITPUOpEXKbEe KPyTOTO OE-
pera I0XKHOM BKCITO3ULINU, TIe TeMIeparypa BOJIbI
ObUTa HA 2—3° 1 OoJiee HICKE, YEM Ha OTMEIISIX, TIPU
OTCYTCTBUM aMMOHUS 1 pocaToB (cm. Taba. 1). Bto
2Ke BpeMsI 9TO 03€pII0 YK€ MHOI'ME IOkl OTPE3aHO OT
9KOCUCTeMBI 03. KpoJieBelikoe 13-3a TOKCUYHBIX BOI
p. IBHsSHKA: Boja B peKe 3arpsi3HeHa OTXOOAMU ITH -
neabpuKH, UMEET IOBBIIIEHHOE COAEpKaHUE aM-
MoHUS U1 pocdartoB (cMm. Tab. 1).

Ee oqnum u3 pedyruymMoB mis B. suifunica oxa-
3aJicsl OTIIHYPOBaHHBIN OT OCHOBHOTO pycia p. KHe-
BUYAHKHN YYACTOK BOOJOOTBOTHOIO KaHajla C KOOPOU-
Hatamu 43°23'24” ¢c.ur. u 132°15’80” B.1. 3nech 6e33y-
OKM OBUTM CKOHIEHTPUPOBAHBI IIOJ OOPBIBUCTHIM
IOXXHBIM Geperom Ha TiryouHe 0.4—0.6 M. BaxxHo 110-
SICHUTb, YTO JAHHBIM YJacTOK M3-3a IOKHOM ITO3M-
MM Takke He HaXOMWJICS MO BO3AEHCTBUEM IIpsI-
MBIX COJIHEUHBIX JIy4Yeil, 4To, CKopee BCero, u obec-
MEYMIO BLDKMBAaHNE MOJUIIOCKOB, B TO BpeMsI KaK Ha
IIPOTUBOIOJIOXHOM Oepery KaHajla MOJUIIOCKHM HeE
obHapyxeHbl. He mckimodyeHo, 9To 3TOT M aHAJIOTAY-
Hble BOIOEMBbI-pedyrUyMbl MOTYT B TIEPCIIEKTUBE B
YCJIOBUSIX BBICOKOM BOIBI CTaTh MICTOYHMKAMM BOCCTa-
HOBJIeHMs ntocesiennii Buldowskia B p. KHeBiyaHKa.
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Puc. 2. bacceiin peku KHeBuyanku: a — p. KHeBu4yaHKa B paitoHe JieCHOM 30HBI (CeHTs10pb 2021 1.); 6 — p. KHeBMYaHKa B HYX-
HeM TedeHnu (aBryct 2021 1.); B — JIMCTOBOI1 OIa, oaHThIN B ceHTsI0pe 2021 1. ¢ rpyHTa p. KHEBUYaHKM B JiecHOI 30HE (yJa-
CTOK M300pakeH Ha puc. 2a) ¢ nyouHbI 1.5 M; r — p. OpsioBKa B HY>KHeM TedeHuu (poto 03.09.2021 r.); 1 — mycThie paKOBUHBI
Buldowskia suifunica (Lindholm, 1925), co6pannbie 03.09.2021 r. Ha yyactke p. OpJ0OBKHU, U300pakeHHOM Ha puc. 2r; € —
OCTaTKU pakKoBUH Sinanodonta, cobpanHble B p. KHeBUYaHKa mpruMepHO ¢ 2-MeTpoBOii ITyOMHBI B aBrycte 2021 r. Ha yyacTke,
n300paxkeHHOM Ha puc. 20.

Bopoxpanunuiiie, pacrojIoXKeHHOe B TOPHOI Ya- O MKCCIIeNOBaHUIA OBLUIO 3acelieHO IIepJIOBUIIAMU
ctu OacceitHa p. MBHaOHKA u orimuaBiieecs npo-  Nodularia douglasiae (Griffith et Pidgeon, 1833), xo-
XJagHO# BomoOM (TeMmepaTypa B aBryCTe He MpPEBbl-  TOpbIe, MO-BUAMMOMY, ObUIM WHTPOAYLIMPOBAaHbI B
mraa 24—26°C Ha METKOBOIHBIX Y9aCTKax), B IEPU-  3TOT BOJOEM IIPH €ro 3apbidiieHnn. [ pyrux npencra-
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putesieii Unionidae 3mech He oOHapy:keHo. Kakumx-
JIMOO MPU3HAKOB YTHETEHMSI MOJIJIIOCKOB B BOAOXpa-
HUINIIE HE OTMEYCHO.

bacceiin p. PasnonbHas. [Ipu oOcnenoBaHuu B
2021 1. pycna p. Pa3zmonpHOIM, a TaKKe e 3aTOHOB U
KPYITHBIX OTpabOTaHHBIX KapbepoB (CM. puc. 1B) Ha-
MU OBUIY BCTpeUYeHbI INIOTHBIE ocesieHust Nodularia
douglasiae, KoTOopble MOKAa3aad XOPOIIYI yCTOMYM-
BOCTb K TMOBBILIIEHHOM TeMIlepaType BOIbI B TCUCHUE
BCEro aHOMAaJIbHO TEIJIOr0 BEreTallMOHHOTO Ce30Ha.
Honynsapuu B 0CHOBHOM KOHIIEHTPUPOBAIUCH IO
OeperoM 0au3 ype3a BOIBI, TOe JTOCTUTAIA MaKCH-
MaJIbHOJ TuToTHOCTH (10 150—200 5k3/M2). B HacTo-
siee BpeMsl COCTOSTHUE MOMYJISIIUIA 3TOTO BUAA HE
BBI3BIBAET omaceHWs. Harpumep, KOHTpPOJbHBII
yueT N. douglasiae, npoBeneHHbIl B Mae 2022 T. B
KpYITHOM Kapbepe BbIllIe IIoc. Pa3mombHoe (CM.
puc. 1B, 16), BLISIBUII BEICOKYIO TNTOTHOCTh JIBYCTBO-
POK B IIpUOPEXHOIi 30He: okoyo 180—200 sk3/M? n
oonee. KpomMe Toro, moBceMeCTHO ObIlTa OTMEYeHa
BBICOKasi J0JIs1 HOAYISIpU HOBOTO MOKOJIEHUSI, CO-
craBuBmiasg 10—15% ot o61Ieil YMCIIEHHOCTH MOJI-
JIFOCKOB.

B oTHoOIIIEHUY COCTOSTHUS TIPEACTaBUTEIIEH ITOITY-
nsauuit Sinanodonta v Buldowskia nabnonanach 06-
patHasg kaptnHa. B wactHocTH, 20 aBrycra 2021 1. B
JneBoM pycie p. PaznonbHoii (cMm.puc. 1B, 13) Ha 11y-
OuHe okoJ10 1.5 M ObLTM COOpaHBI TOBKO ITYCThIE pa-
KOBUHHI Sinanodonta, a B KPYITHOM CTapUIHOM 03€-
pe, HarpoTuB cTaHuu PaznonbHoe (cM. puc. 1B, 15),
rae 3T 0e33yoku enne B Havane 2000-x rogoB ObUIH
OOBIYHBI, B WJIy OOHAPYXEHEI JIUIIb OTACIbHEBIEC IT0-
JIypasjioXuBIuecs: (pparMeHThl UX pakoBUH. B 0ac-
celine p. PazmonbHOI TTOMOOHBIE (hparMeHTHl ObLTA
0OHapy:KeHbI TAKKEe B HEKOTOPBIX 0€3bIMSIHHBIX CTa-
puiiax u 03. baneBypoBo (cM. puc. la, 20). ITo-Buau-
MOMY, MCUYE3HOBEHHE M3 COCTaBa MaJlakogayHbI
HIDKHEH yacTu 6acceitHa p. Pa3monbpHOI mpeacTaBr-
Teneit Sinanodonta viMeeT YCTOWUYMBBIN XapakTep,
4YTO, HECOMHEHHO, TpeOyeT pa3paboTKU OCOOBIX Me-
TOIOB WX OXpaHBI M Bocmpou3BoacTBa B HOxHO-
IIpuMopcKOM peruoHe B IICJIOM.

B xoH1e aBrycra B p. PaznonbHast u ee 3aToHax
ObLII0 OOHAPYXKEHO BCEro HECKOJBKO XKUBbBIX 3K3EM-
nasspoB Buldowskia, kotopble B Tiepron coopa ObIITH
KpallHe BSJIBIMU, IO-BUAMMOMY, W3-3a BBICOKOM
TeMmIiepatypbl Boabl (0koio 29—34°C Ha MeIKOBO-
nbe). Kpome Toro, emmHndHbIe XuBble Buldowskia
ObLIU cOOpaHBI B CTApUYHOM O3epe y noc. Paznoiib-
HO€ 1 B HEKOTOPBIX COENUHEHHBIX C PeKOil OTpabo-
TaHHBIX Kapbepax. B To xXe BpeMs yxe ro3naHeit oce-
Hbio 2021 I. B MepeyMCICHHBIX OMOTOIIaX >KMBHIC
Buldowskia ne obHapyxeHbl. KOHTpOIbHBIE COOPBI
MOJUJTIOCKOB, MPOBEAEHHbIE Ha JAHHBIX ydyacTKax B
Mae 2022 1., TIOATBEPAUIN OTCYTCTBUE 3TUX ABYCTBO-
POK.

B mpouecce mccrnenoBaHusi OBIIO MOATBEPXKICHO
MOJIHOE OTCYTCTBHME [IBYCTBOPYATHIX MOJUIIOCKOB B
BKOJOTInda
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p. KummaprucoBka 1 ee opocuUTeIbHOM KaHaie (CM.
puc. 1B, 17, 18). KpoMe Toro, Ha Bcex oOCeI0BaH-
HBIX B paiioHe 1noc. Pa3noibrHOEe 61oTOMax He ObLIU
oOHapyxxeHbl npencraBurenu Middendorffinaia, nic-
Yye3HOBEHME KOTOPBIX M3 HM30BUM p. PasmonpHoi
6bUI0 3a(pukcupoBaHo ele B 1990-x romax. OueBu-
HO, 4TO COKpallleHIEe apeaya 3THUX IIEPIOBUIL IIPOKC-
XOIUT U cerogHs. B yacTHocTH, MaccoBasi TMOesb
M. sujfunensis Haboganrach HaM1U BO BTOPOM I10JIO-
puHe 2021 1. Ha TIPOTSKEHHOM yJacTke p. PakoBka
01u3 1moc. MuxaitnoBka (cMm. puc. la, 22; 3), nipu
5TOM BOJIa B aBI'YCTe—CEHTSIOpe 3[eCh MMejla THU-
JIOCTHBIN 3allax, 4TO yKa3bIBaji0 Ha IIpeo0jiamaHue
aHa’POOHBIX MPOLIECCOB PA3IOXKEHUS OPraHUYECKO-
IO BEIlleCTBa, a HAa 3aTUIITHBIX y4acTKaX IIOBEPXHOCTh
BOIOTOKA OBLIa ITOKPHITA COOOIIECTBOM IJIaBAIOIIIE-
ro pacreHus psicku Lemna (puc. 3a). Ilyctbie pako-
BUHBl M. sujfunensis ObUIM pacripelesieHbl KpailiHe
HEepaBHOMEPHO M B OCHOBHOM KOHIIEHTPUPOBAJINUCH
oj, MoJoruMu OeperamMu Ha Iuiecax. Ha omHoM u3
TaKMX Yy9aCTKOB BIOJIb IIpaBOro Oepera, MpOTSKEH-
HOCTBIO OKOJIO 5 M (TToKa3aH Ha puc. 3a), ObLIM CO-
Opanbl 82 mmycThie pakoBUHBI M. sujfunensis (puc. 30),
JIJTMHA KOTOPBIX HaxOqWIach B npeaenax 4.3—7.6 cMm,
a X BO3pacT U3MeHsUICcA oT 3 o 8 jieT. BaxxHo orme-
TUTh, YTO MPHU TLIATEIBHOM KOHTPOJBHOM O0CJIEI0-
BaHMU IIpUMEpHO S0-METPOBOTO ydYacTKa pycia
p. PakoBka, mpoBeneHHOM 22 utoHs 2022 T., XXUBbIE
9K3eMIUISIpbl M. sujfunensis He ObLIM OOHAPYKEHBI, B
TO e BpeMsI Ha OQHOM 13 MeCYaHBIX IIECOB Ha TIIy-
oune 0.2—0.3 M ObUTH COOpaHBI 2 XUBBIX 9K3EMIUISIpa
Buldowskia suifunica 3-netTHero Bo3pacTa, JJIMHOM 4.2
n 4.6 cMm.

OobpaiiaeT Ha ce0s1 BHUMaHME TOT (PaKT, UTO B OT-
JINYME OT PABHUHHBIX PEK HA CPEeIHEM ITOJIyTOPHOM
yuactke p. KomapoBku (cm. puc. la, 19), njist KoTo-
POro XapakTepeH IpaBUMHO-TaJI€UHbI C BaJlyHaMM
IPYHT, obuTatolas 3aech nonynasuus Middendorffi-
naia mongolica He UMeJia IPU3HAKOB YTHETCHUS, IPU
5TOM TeMIlepaTypa BOAbI B peKe B JISTHUI TTIepuo He
npesbimaina 22—25°C opu pH 7.5 n orcyrcTtBUmM amM-
MOHUIHOrO a3oTa (cM. Tabi1. 2). 3mech XKe Ha IIy0o-
KOBOJTHOM y4YacTKe IepekaTa (IimyoruHa — OKoJIo 2 M)
3a(puKkcupoBaHO 12 XUBBIX 9K3eMILIIpOB Dahurinaia
dahurica. Tlo-BuomMoMy, COXpaHHOCTH 3THUX MOJ-
JIIOCKOB B YCJIOBUSIX XKapKOT0 ce30Ha CITOCOOCTBOBA-
JIU BBIXOZIbI XOJIOAHBIX TOAPYCIOBBIX Bomd. B To Xe
BpeMsI W13-3a Pa3BUBIIUXCSI B YCIOBUSX HHU3KOTO
YPOBHSI BOJIbI JIMYMHOK CETEIUIETYIINX PYYSCHHUKOB
Stenopsyche marmorata Navas, 1920 pakoBUHEI 00JIb-
IIIMHCTBA XXWUBBIX MOJUIIOCKOB M. mongolica Ob1In 1ic-
MOJIb30BaHbI IMYMHKAMU JIJIST KPETJICHUST CBOMX JIOB-
YMX CeTeil U TeM CaMbIM OBLJIM OOE3IBMXKCHEI, YTO
BBI3BAJIO TIOBHILIEHHYID CMEPTHOCTb MOJUTIOCKOB B
3UMHUI niepuon [ 18].

B xopo1iem cocTosTHUM B Hadajle CeHTSIOPST HaXo-
IUIWCh nonynsiuuu M. sujfunensis v B. suifunica B 3a-
ToHe p. KoMapoBKu (IpyHT WIMCTBIA) Yy CIIOPTKOM-
wiekca Pamyx#eblii (cMm.puc. la, 271). B MomeHT oTOOpa



42 BOT'ATOB u np.

Puc. 3. Peka PakoBka (6acceiiH p. PaznonbHoii, tor [IpyuMopckoro Kpasi): a — peka B cpeHeM TedeHUu B ceHTs10pe 2021 1. (B
npudpexXbe BUIHO COOOILECTBO IJIaBaIOLIEro pacTeHusl psicku Lemna); 6 — myctble pakoBUHbl Middendorffinaia mongolica
(Middendorft, 1851), cobpanHslie B p. PakoBka B utoHe 2022 r. (y4acTOK ITOKa3aH Ha JIeBOM (hOTO).

npob TemIiepaTypa BOIBI B 3aTOHE COCTaBIsLIa 25—
27°C, ipu a3ToM M. sujfunensis KOHLIIEHTPUPOBAJIUCH
Ha myouHe cBbiiie 0.7 M B paitoHe 3apociieii BOASIHO-
ro opexa Trapa natans (L., 1758), mucThbss KOTOPOTO
3aKphIBAIM IPOHUKHOBEHME Ha TIIYOMHY COJTHEYHO-
ro cBeTa, a B. suifunica — Ha OTKPBITBIX y4acTKaxX Ha
oryouHe 0.1—0.5 m. IToBTOpHOE 0OCIEemOBaHME OHO-
Tora B uioHe 2021 r. moaTBepANIO HATUYNE KUBBIX
MOJUTIOCKOB, B TOM uuciie Mojionu M. sujfunensis re-
Hepanuu 2021 1.

OBCYXIEHHUNE

B netamit mepnon 2021 1. B yCIOBUSX IJIUTEIILHOMN
MeXeHU BojAa B HCCIAEAOBAaHHBIX BOJOEMax yxXKe K
KOHIIY UIOJIS TIPOTPEIIach 10 SKCTPEMaIbHO BEICOKUX
3HayeHui, coctaBuBlinx 28—30°C B pycie pek u
cBbile 32—35°C Ha METKOBOAbSIX, TIpUYEM HEOObIU-
HO BBICOKAasl TEMIIEpaTypa BOAbLI MPOAOIKAIa OTMe-
YaThCs B peTMOHE M B ceHTs10pe. B wacTHOCTH, 3 CeH-
TSOps TeMriepaTypa Boabl B p. OpjioBKa B THEBHBIE
gackl cocTapsiia 28°C, a 15 centsiops — 22°C. B Hu-
30BbsIX p. KHeBMYaHKa 9 ceHTSIOps B AHEBHBIE YacChl
TeMmIiepaTypa BOAbl B TpUOpPEXHOI 30HE cocTaBJIsiia
24-26°C, 15 cents6pst — okoiio 21—22°C, a 8 oKTI6-
pst — okoJo 14°C.

B aBrycre 2021 r. B paBHUHHBIX peKaxX peruoHa
OBbUT OTMEYEH MaCCOBBIN 3aMOpP KPYITHBIX TBYCTBOP-
yaTbhIX MOJIIIOCKOB U3 poaoB Middendorffinaia,
Buldowskia n Sinanodonta, KoTopbIii, 04EBUIHO, OBLIT
00yCJIOBJICH BBICOKOM TeMmriepaTrypoit Bogbl. ITpoBe-
JNIEHHOE BITOCJEACTBUY TUAPOXUMUYECKOE 00CIeno-
BaHUE BOAHBIX OOBEKTOB (CM. Tabia. 1, 2) mokaszajo,
YTO B HEKOTOPHIX CIIyJasx TMOEITN MOJUTFOCKOB CITO-
CcOOCTBOBAJIO 3aTrPsSI3HEHUE BOTOTOKOB OPraHUYeCKU-
MU BeIlleCTBaMHU, B TOM YHCJIE C OYUCTHBIX COOPYXKe-
Huii . ApteM. B 11enom B pyciax pek KHeBnuyanka n

PakoBka moBceMeCTHO OBLIO BBHISIBJICHO ITOBBIIIICH-
HOE€ coliepXKaHue aMMOHUTHOTO a3ota B Boae (NH, —
5—10 mr/n), mpu 3ToM pH BOIIBI B 3TOT NepUOI HaX0-
IUJIOCH B IIpeaenax 7.5—8.5. OTMeTuM, 4To aMMOHMIA
caM II0 cebe He TOKCUYEH, OJHAKO IPU ITOBBIIIECH-
HoM ypoBHe pH (cBbimie 7.0) 3TOT MOH II€PEXOIUT B
ammuak (NH;), mpeactapnsiomuii coboii BhICOKO-
TOKCUYHOE BeIIeCTBO, YTO, HECOMHEHHO, CIT0CO0-
CTBYET MOBBIIIEHHOI CMEPTHOCTU TMAPOOMOHTOB. B
TO XK€ BpeMsi, HarpumMep B p. OpJioBKa 1 BogoeMax B
OKpecTHOCTsIX nmoc. PaznonbHOE, aMMOHUMHBIN a30T
He ObLT OOHapyXeH, TeEM He MeHee 3[eCh TaKXke Mpo-
M30IIIe] TOTAIbHEIN 3amop Bivalvia, yTo moarBepam-
JIO pOJib TEMIIEPATYPhl B KaUueCTBE BeAyIlIero (pakro-
pa, BbI3BABIIIEro ruOesib TUAPOOUOHTOB.

Heob6xonumo ob6paTuTh BHUMaHHE Ha TO, YTO B
YCJIOBUSIX XKapKOTO JIETa B 00C/IeOBaHHEBIX BOJOEMaXx
He Ha0JII0AaJI0Ch MaCCOBOTO Pa3BUTHUS BOTOPOCIICH B
TOJIIIIE BOIBI, B TO €& BpeMsl, HalIpuMep Ha paBHUH-
HoM y4yacTke p. KHeBnuanka 61u3 moc. KHeBuYM U B
03. OpJI0BCKOE, B aBI'yCTE—OKTSIOpEe Ha IIOBEPXHOCTU
BOJIBI (PUKCUPOBaIN 0O0pa3oBaHMe aTbrod0aKTepraIb-
HOM meHku (puc. 4a, 6), koTopass 0ObBIYHO (hOPMU-
pyeTcsl TpU HU3KOM BOTOOOMEHE U BbICOKOI TeMIIe-
patype [19]. T1pu oGcnenoBaHuu TUIeHKU U3 p. KHe-
BMYaHKA OBLIO BEISIBIIEHO 10 BUIIOB AMATOMOBBIX,
9BIJIEHOBBIX Y MPOTOKOKKOBBIX BOAOPOCJEN, U3 KO-
TOPBIX CeMb BUAOB IIpUHAIJIeXaIN oTAeay Protozoa
(xmacc Euglenophyceae). B BomopocieBoMm cooOiie-
CTBE TOMWHHMPOBAJIM IBa Buaa — nuatomest Nitzschia
palea (Kiitzing) W. Smith (uHaMddepeHTHBI K co-
JieHocTu U pH cpenbl, anbha-6eTaMe30canmpoOUOHT)
u Trachelomonas planctonica Swirenko (uHIM(pDe-
PEeHTHBIN K cojieHocTr U pH cpenpl, 6eTa-oaMromeso-
carpo6uoHT). Kpome Toro, B cocTaBe IUIEHKU OOHapy-
2KEHO MacCOBOE CKOIUICHNE OaKTepHrii — IEITOYKOBUI-
HBIX KOJIOHMA, TIPEAITOI0XUTEILHO CTPEIITOKOKKOB, 1
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Puc. 4. Anbro6akrepuaiibHasi IjieHKa: a — B p. KHeBuuaHka (JiecHast 30Ha, ¢oto 10.09.2021 r.); 6 — Ha 03. Opnosckoe (dhoTto

08.10.2021 r.).

BETBSIIETOCS MMIEINUST aKTMHOMUIIETOB (JIYIMCTBIX
rpuOKOB). DKoJlorMYecKasl XapaKTepUCTUKA albro-
0GaKTepHUaJIbHON TUICHKH OTIpeNeIsiach BOTOPOCIIS-
MU, THIUPGEpeHTHRIMU K coeHocTu U pH cpensl
(3a uckiaoueHueM wmesorajgodbHoro FEuglena viridis
Ehrenberg), ripu 3ToM canpoOHBIE XapaKTepUCTUKHU
BOIOpOCJIe W3MEHSUINCh OT OeTa-oJuromMesoca-
MpOOHOI 10 TToJMCcanpoOHOI.

B nirenke n3 03. OpaoBckoe Takke MISHTU (UM~
poBaHo 10 BUIOB BOIOPOCIEi, M3 KOTOPHIX ITpeobia-
Jlai TpU BuOa nuatomeii: Navicula sp. (C HEU3BeCT-
HBIMM 9KOJOTMYECKUMU XapaKTepucTukamMm), Nitzs-
chia palea (vHauddEPEeHTHBIN K cojleHocTu U pH
cpensbl, anbda-6erame3ocanpoouonT) u Tryblionella
acuminata W. Smith (me3oraio06, ankaiudua, 6era-
MOJMCAIIPOOMOHT). DKOJIOTMYeCcKasl XapaKTepUCTH-
Ka allbro0aKTepUaIbHOM TIEHKU OIIpeIelIsijiach BO-
JOPOCIISIMU, ME30TATOOHBIMU U MHIU(MGEPEHTHBIMHA
K COJICHOCTHM BHAAMU, adKaIM(UIbHBIMIA U MHIN(-
¢depeHTHBIMHU 10 OTHOIICHUIO K aKTUBHOM peakiuu
cpellbl, UMEIOIINMU pa3INdHbIe CallpOOHBIE XapaK-
TEPUCTUKU — OT OJUTO-KCEHOcalpoOHOU no Oera-
nonucanpo6Hoii. KpoMme Bomopociei, mpu Kame-
pajbHOM 00paboTKe MaTepuaia 3apuKCUPOBaHO Ha-
JInyre “XJI0IbeB” OPraHUYECKOTrO MPOUCXOXKACHUS,
OKpallleHHBIX B KOPUYHEBBII, TEeMHO-KOPUYHEBbII 1
YepHbIii LIBETA.

B Hacroglee BpeMsI TPyIHO WHTEPIIPETUPOBAThH
MOJyYeHHbIC MaTepUajibl C TOYKHU 3PEHUS MPSIMOIO
BO3ACICTBUS aJlbroOaKTepUAIbHOM ITICHKU Ha THUJI-
POOHMOIOTMYECKII PEXIM BOTHBIX OOBEKTOB, B TO XKE
BpeMs caM PakT (popMUpOBaHUS TNIEHKW HAa BOTHOMN
MOBEPXHOCTU C MpeodiafaHueM BOAOPOCIIeii-aBpU-
OMOHTOB YKa3bIBacT Ha HEOJIArOITOJYYHBIII THOAPO-
SKOJIOTUYECKUI PEXUM BOAOTOKOB MJIM CTOSTYMX BO-
JIOEMOB, KOTOPbIil MOXKET COIIPOBOXIAThCSI HETaTUB-
HBIMM TIOCIEACTBUSIMM I XKU3HEACITEIbHOCTU
MHOTHUX TUIPOONOHTOB.

OKOJIOTUA Ne 1 2023

CrenyeTt Takxke OTMETUTh, UYTO B PAaBHUHHBIX pe-
Kax peruoHa B YCJIOBUSIX KpaiiHe c1aboii TpOTOYHO-
CTHM Ha 3aTUIIHBIX yYacTKax HaOJIF0AaaI0Ch MacCOBOE
pa3BUTHE TUIABAIOIIErOo pacTeHUsl psicku Lemna sp.
(cM. puc. 3a), mpuyeM B MaJIbIX CTOSYMUX BOJOEMax
PSICKa B 3TOT IePHOJ, IOJIHOCTHIO 3aKphIBajia ITOBEPX-
HOCTB BOITHOTO 3¢pKajla, OJIOKHPYSI COJTHEUHBII CBET,
HEeOOXOIMMBI IJIs pa3BUTHUS Bomopocieii. OueBu-
HO, UTO HAJIMYME PA3BUTHIX COOOIIECTB PSICKU B ped-
HBIX CHCTEeMaX YKa3bIBaeT Ha IIPOHOIKUTEIBHOCTh
MaJIOBOJHOIO CE30HA, UYTO B YCIOBUSIX MYCCOHHOIO
KJIMMaTa MpeACTaBIIsIeTCs KpaifHe peaKUM SIBJICHUEM
W, TO-BUAVMOMY, MOXET OTPUIATEIbHO CKa3aThCs
Ha XKU3HEIEITEIbHOCTU PeO(MUIBHBIX OPraHU3MOB.
B gactHocTH, B p. PakoBKa MMEHHO K 3aTMIIHBIM
y4acTKaM, ITOKPBITBIM PSICKOM, ObLIM MPUYPOUYECHBI
OCHOBHBIE CKOIUIECHUS paKOBUH moruoimmx Midden-
dorffinaia.

ITpm orteHke (pakTOPOB, COIMYTCTBYIOIINX 3aMODPY
MOJUIIOCKOB B peKax, BIAAalolMX B MOPCKUE CUCTE-
MBI, HEOOXOAMMO YyYUTBIBATh BO3MOXHOCTb IPOHUK-
HOBEHMUS COJIEHBIX MOPCKHUX BOJI B 30HY MECTOOOUTA-
HUs npecHoBoaHbIX Unionidae mpu KpaiiHe HU3KOM
BOJIHOCTU, TOCKOJIbKY U3BECTHO, YTO C MOBBIILLIEHNEM
TeMIlepaTypbl U COJIEHOCTU BOABI KOHILICHTpAlUs B
Hell Krciaopoaa MoHMXKaeTcsl 6ojiee ObICTPBIMU TEM-
namu. B yacTHOCTU, Ha MPOHUKHOBEHUE COJIEHBIX
BoI Yccypuiickoro 3aiuBa IMOHCKOTO MOPSI B HA30-
Bbsi p. KHeBMYaHKa yKa3bIBalOT HAXOIKU PaKOBUH
COJIOHOBATOBOJHBIX KOPOUKYJT Ha yyacTKax MpuMep-
HO 10 12 KM BbILIE YCThs P. APTEMOBKH, a TaKXKe pa-
KOBMH OajisiHycoB (ycoHorue paku Balanus 3 mon-
OTpsiZa MOpPCKUX Xeyneil Balanomorpha), ooHapy-
XKEHHBIX Ha cTBopkKax Buldowskia cylindrica,
coOpaHHBIX B BOJOOTBOTHOM KaHase p. KHeBU9aHKa
[16, TaGn. 70, 14—18], uyTo B 9 KM BBIIIE YCThst ApTe-
MOBKH.



44 BOTATOB u np.

IToxazarenbHO, YTO 3aMOp IIPECHOBOMHBIX MOJI-
JIDCKOB OTCYTCTBOBAJI Ha TIPEATOPHBIX yU4aCTKaX pey-
HBIX 9KOCUCTEM, TI¢ TeMIepaTyPHBINM PEsKUM He ObLI
9KCTPEMaIbHO BEICOKMM, a aMMOHUMHEBIN a30T B BO-
Jie oTcyTcTBOBaI. K mpuMepy, Ha IIpearopHOM yJacT-
ke p. KomapoBka, rie TedeHre IOTOKa OBLIO YCTOM-
qyuBbIM (0Ko0J10 0.3—0.8 M/c), y peopunbHBIX Midden-
dorffinaia mongolica He OTMEUYEHO IIPU3HAKOB
yraHeTeHnss. KpoMme Toro, B paifoHe ITOCeIeHUS KeM-
uyxxHu1 Margaritifera dahurica ObLIN 3apeTUCTPUPO-
BaHBbI BBIXOAbI XOJIOAHBIX MOA3EMHBIX BOI, KOTOPHIE,
HECOMHEHHO, CIIOCOOCTBOBAJIM BBDKMBAHUIO MOJI-
JIIOCKOB HE TOJIBKO B >KapKWii JIETHUI CE30H, HO U B
3UMHMN TIepUOI, 3alluiiias OMOTOIIbI OT IIpoMep3a-
Hus. HemanoBaxXHO Takxe, YTO KMBbIE MOJUTIOCKU
110 3aBePIISHNI0 aHOMAaJbHO XXapKOro Ce30Ha ObUIN
oOHapy:KeHbl Ha ydyacTKax MOMMEHHBIX BOIOEMOB,
3aKPBITBIX OT ITOTIaJaHUS IIPSIMBIX COJTHEUYHBIX JTyJeii:
B 3aToHe p. KomapoBka, 03. baHeBypoBo, OTIIHYpO-
BaHHOM KaHaJie Ha p. KHeBnuanka, o3epiie Ha p. IB-
HsTHKa 06,113 1toc. 3aBoackoit (bacceitH p. KHeBruyaH-
Ka) 1 Op.

I[TomyyeHHBIE HaMu MaTepuaabl ITO3BOJISIIOT
YTBEpXKIaTh, YTO B MOCIEIHUE 2—3 MEeCATWICTUS Ha
tore [IpuMopckoro Kkpast ObLJI0 HECKOJBKO MEPUOIOB
JIOKAJIbHBIX BBIMMpPAHUII KPYIHBIX IBYCTBOPYATHIX
MOJUTIOCKOB, O YEM CBUIIETEIBCTBYET COBPEMEHHOE
cocTostTHUe monyasuuii 3Tux Bivalvia B BogoeMax u
BOIOTOKAX IT0 CPaBHEHMIO ¢ IteproaoM 1980-x romos.
B yacTtHOCTH, OBLIIO YCTAHOBJICHO, YTO 3a MOCJICTHNUE
npumepHo 30 JIeT AByCTBOpYAThIE MOJLTIOCKM MOJIHO-
CTBhIO Mcue3n u3 p. KumapucoBka 1 CBSI3aHHOIO C
Hell opocuTelbHOro KaHajaa. Kpome Toro, m3 Hu30-
BbEB p. Pa3oibHOI 1 €€ CTapUYHBIX 03€p B JaHHbIH
IIEpHUO, MCUE3]IM MOJUIIOCKU U3 ponoB Middendorffi-
naia n Sinanodonta, XOTS1 3T TPYMIILI IBYyCTBOPOK B
1980-x—niepBoii mojioBuHe 1990-X romoB 31ech JO-
MuHupoBanu. IIpumepHo 3—4 roma Ha3ag OpPoOU30-
mes 3aMop Sinanodonta B HU30BbIX p. KHeBUIaHKN.
IToBceMeCcTHO pe3KO COKPATUIN CBOIO YMCIEHHOCTh
npeacTaBuTen Ipumopckux Buldowskia. Cpenu
OJIUTOTPO(HBIX BOJIOTOKOB OTMEUEHO NCUYE3HOBEHNE
B Havayie 2000-X rogoB MOIyJISIIUU JayPCKOM KeM-
yy>KHULbI Margaritifera dahurica uz BepxoBbeB p. Ko-
MapoBKa, B TO BpeMsl KaK B CpPEIHEM IIOJIyTOPHOM
y4acTKe 3TOM peKHU 10 CHX TTOP COXPAHUIOCh HEOOJb-
IIoe ITOCEJIeHWEe, HAaCUMThIBAIOIIEE HECKOJILKO Je-
CSITKOB OCOOEIHA.

[Mo-BunuMoMmy, TIpeablayIe ciiyyau Mcue3HOBe-
HUSI MOJIJTIOCKOB U3 BOIIHBIX 9KOCUCTeM tora JlanbHero
BocToka Morin ObITh BEI3BAaHBI TOKAJTBHBIMM 3arpsi3-
HEHUSIMU BOIHOM Cpeibl OTXOJaMH arpOTTPOMBIIIIEH-
HOTO KOMILJIEKCa, CTOKaMu OT pa3padaTbIBa€MbIX B
noiime p. Pa3znosibHOI ecyaHbIX KApbePOB, TPOMBIIII-
JIEHHBIMU cOpOcaMU JIMOO TpaHCTPAaHUYHBIM 3arpsi3-
HeHueM. B To e BpeMsi MacCoBbIii 3aMOp MOJUTIOCKOB,
MPOU3OIIEAIINIA B JeTHe-oceHHUl ce30H 2021 1., —
970 nepBkIii 151 JanbHero Bocroka Poccuu 3aukcn-
pOBaHHBIN ciIy4yaii TMOET MOJUTIOCKOB, BBI3BaHHBIN

HNCKIIOYUTCJIbHO KIIMMAaTU4YCCKMMH (I)aKTODaMI/I, ycn-
JICHHBIM Ha OTIEJILHBIX BOTHBIX OOBEKTaX AaHTpPOITO0-
T€HHbIM 3arpsg3HCHUECM.

Hano ormeruts, uto B 1pyrux peruonax Poccnii-
ckoii Deaepanyy B MOCIEIHUE NECATUIECTUST TaKxkKe
HaOJII0gaeTCsl COKpallleHNe YUCICHHOCTU ABYCTBOP-
YaThIX MOJUIFOCKOB B OCHOBHOM M3-3a 3arps3HEHUS
MOBEPXHOCTHBIX BOJII MJIU 3a CUET COKpAICHUS IO/ -
XoOsIIuX MecT oouTtaHusi. Hanpumep, ocobeHHO 3a-
METHO B IIOCJIEAHIME TOAbl IPOUCXOOUT COKPAIICHNE
apeajla eBpOMNeEiCcKol XeMuyxXXHULbl Margaritifera
margaritifera (L., 1758) [20]. Hapsiny ¢ 3TuM B 110-
clienHee NeCITUISTUE PETUCTPUPYETCS IPOHUKHOBE-
HMe B BomoeMhbl 3anamHoii EBpomnbl, EBponeiickoit
Poccuu u Cubupu tennoaoduBbix 6€33y00K Sinano-
donta 3 10XKHBIX peTnoHOB A3un [21, 22]. Ilmybokyto
03a004YEHHOCTb BBI3BIBAET IIPOHMKHOBEHUE B IIO-
clielHWE Tombl B BomoeMbl 3amagHoii Cubupu
(p. I1emma) [23] Dreissena polymorpha (Pallas, 1771),
YTO MOXKET OTpPUILIATEIbHO CKa3aThbCsl Ha paboTe rui-
pOTEeXHUYECKUX coopyXeHUili B OO0b-VpThIILICKOM
OacceiiHe.

C y4eToM Npoa0JIKaIoIIeTrocs HarpeBaHusl CEBEp-
Hoii yactu EBpasuiickoro KoHTuHeHTa [24] mMacco-
BO€ BBHIMUPaHMWE KPYITHBIX IBYCTBOPYATHIX MOJIIIOC-
KOB, IO KpaiiHeil Mepe B OopeabHOM 007aCTH 3eM-
HOTO IIapa, HECOMHEHHO OyIeT IMPOdoJIKaThCs, KaK
M CyIIIECTBEHHOE CMEIICHUE apeaioB TeIUIOIOOMBBIX
BUIOB MOJUTIOCKOB K ceBepy. HaGiromaemoe B pas-
HBIX perioHax Mupa pe3Koe COKpallleHUE ITOITYJIsI-
i KpynmHBIX Bivalvia coemaimo 3Tux 60ecrmo3BOHOY-
HBIX OJHOM M3 CaMbIX YSI3BUMBIX TAKCOHOMMUYECKUX
rpynn B Mupe. [1ojrydeHHBIE MaTepraiIbl SCHO ITOKa-
3BIBAIOT, YTO IIPMMEHEeHNE KOMILICKCHOIO IIOAX0/a,
COYETaOIIEro MPUPOIOOXPAHHBIE MEPHI C IEUCTBUSI-
MU, HalleJICHHBIMM Ha yCTpaHEHME IIPUYNH U3MEHe-
HUIA MECTOOOUTAHMI (CHIDKEHME 3arpsi3HEHUS IIpec-
HBIX BOJI, B TOM YHCJIE TIONadaHue 3arps3HSIIOIINX Be-
ILIECTB C BOOOCOOpa C ITOBEPXHOCTHBIM CTOKOM, OXpaHa
MOMIMEHHBIX BOIOEMOB KaK ITOTEHIIMAIbHBIX pedyru-
ymoB st Unionidae u Apyrux ruipOGMOHTOB) 1103~
BOJIUT IIOAAEPXKUBATh U, BO3MOXHO, BOCCTAHOBUTh
OnopazHoOOpa3rue NPEeCHOBOMHBIX MOJUIIOCKOB. B
psiae ciiygaeB HEOOXOIMMO TIPUMEHSITE 00Jiee JKeCTKIE
MEPHI IO OXpaHe Y BOCCTAHOBJICHUIO BOIOEMOB, KOTO-
pbIe YYUTBIBAIA OBl HE TOJIBKO 3arpsi3HEHNE BOTHBIX
00BEKTOB, HO M KIIMMaTU4eCcKUe M3MeHeHus [25].

PaGora npoBeneHa B paMKax rocyiapCTBEHHOTO 3a-
JaHrsg MUHKMCTEPCTBA HayKM U BBICIIETO OOpa30BaHMs
Poccuiickoit @eneparnmu (tema No 121031000147-6).

ABTOpHI TIOATBEPKIAAIOT OTCYTCTBUE KOHMIMKTA
WHTEPECOB M COOJIONEHNE 3TUYECKUX CTaHIapTOB
pu paboTe ¢ XKMUBBIMU MOJUTIOCKAMU.
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