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AnHotauusi. Haunnas ¢ 2007 r., mepuoJ OCOJOHEHHsT A30BCKOTO MOPS CYLIECTBEHHO MOBJIMSI HAa MPOLIECCHI
KU3HEIEATCTPHOCTH PBHIO B a30BCKUAX JIMMaHaX B IEJIOM. B pa0oTe NpHBOASTCS pPe3yibTaThl COOCTBEHHBIX
HaOmonennit B mumane Kypuanckom Temprokckoro paiiona KpacHomapckoro kpas, KOTOPBIE MO3BOJISIOT OIEHUTH
POJIb COJICHOCTH B (DOPMHUPOBAHUU COBPEMEHHOTO YPOBHSI BOCIPOHM3BOJICTBA MOJIYPOXOHBIX CyJaKa U TapaHH B
HCCIIeAyeMOM BOCIPOHM3BOJCTBEHHOM BojioeMe. [IpruBeIeHBI pe3ynbTaThl HCCICIOBAHUH, BEITIOTHEHHBIC B BECCHHIM
nepuon B 2017 u 2018 rr. UxTronoruueckuii Mmarepuas coopan Ha 32 craHmusx. Beero 3a 2 roga viccnenoBaHui B
nuMaHax TeMpIOKCKOTro paiioHa BBIIOTHEHO 64 00ioBa, mpoaHamu3upoBano 101 sk3. Mmonoau cygaka u 1900 »x3.
Mooy TapaHu. [Toka3aHo, Kak MEHSETCS YHCIEHHOCTh MOJIOIU CyZJaKa M TapaHU B YIIOBaX B 3aBHCUMOCTH OT
HM3MEHEHHS COJICHOCTH BOJIBI B BOJIOEME B CPAaBHEHHH C IPYTUMH JIMMAaHAMH 3TOTO palioHa, TIe COJICHOCTh Hibke. Ha
OCHOBaHHMHU (JaKTUUECKOTO MaTepHaja U JUTePATYPHBIX JaHHBIX YCTAHOBJICHO, YTO MECTa HEPECTA MOIYIPOXOIHBIX
cy/laka v TapaHu B BojoeMax KpacHomapckoro kpasi B 3HAUUTEIHHONH MEpe 3aBUCT OT YPOBHS COJIEHOCTH, KOTOPAst
B CBOIO OYepenb perymupyer 3QQeKTHBHOCTh Pa3MHOXCHUS NaHHBIX BHIOB PHIO.

KiroueBble cJI0Ba: a30BCKHE JHMAHBL, COJCHOCTh WM XJOPHOCTb, CyHdaK, TapaHb, YIJOB, YCIOBHS CPEIHI,
3¢ PeKTHBHOCTS, M MacIITaObl BOCIIPOU3BOICTBA

EFFECT OF SALINITY ON THE REPRODUCTION EFFICIENCY OF PIKE PERCH AND
ROACH IN THE KURCHANSKY LIMAN (TEMRYUK DISTRICT, KRASNODAR KRALI)

E. A. Poroshina, T. M. Popova, E. A. Bezrukavaya

Azov Sea Research Fisheries Institute, Rostov-on-Don 344002, Russia
E-mail: elena_poroshina7l@mail.ru

Abstract. Since 2017, the period of salinization of the Azov Sea has significantly affected the life processes of the
fish in the Azov brackish lagoons. Results of observations in the Kurchansky Liman (Temryuk District, Krasnodar
Krai) are presented, which allow to evaluate the role of salinity in formation of the current reproduction level of
semi-migratory pike perch and roach in the investigated reproductive water body. The studies were
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carried out during spring season of 2017 and 2018. Ichthyological data were collected at 32 stations. Altogether,
during the 2-year studies, 64 fishing operations were performed in the brackish lagoons of Temryuk District, and
101 specimens of pike perch juveniles and 1,900 specimens of roach juveniles were analyzed. It is sh own how
the abundance of pike perch and roach juveniles in the catches changes depending on the changes in the water
salinity of the investigated water body, as compared to the other brackish lagoons in this region, where salinity is
lower. On the basis of the obtained material and literature data, it is stated that the spawning grounds of pike
perch and roach in Krasnodar Krai depend mostly on the level of salinity, which regulates the reproductive

efficiency of these species.

Keywords: Azov brackish lagoons, salinity, chlorinity, pike perch, roach, fish catch, environmental conditions,

reproductive efficiency, reproduction

BBEJAEHUE

3armackl ¥ yIOBBI @30BCKUX MOIYIIPOXOIHBIX PhIO —
Cy/laka ¥ TapaHU — B a30BCKUX JIUMaHAaX M HEpec-
TOBO-BBIPOCTHBIX BojoeMax KpacHomapckoro kpasi B
HACTOSIICe BPeMsl, KaK U B IPOIILJIOM, IJIaBHBIM 00pa-
30M OTPEICIISIOTCS MaciiTadaMy UX BOCIIPOM3BOJICTRA.
Peskoe cHIDKEHUE YIIOBOB ATHX PHIO, 0COOEHHO B
MOCTIETHAE HECKOJIBKO JIET, 00YCIIOBIEHO B OCHOBHOM
CHIDKEeHHEM 3(pPEeKTUBHOCTH BOCIIPOU3BO/ICTBA Cy/a-
Ka M TapaH! BCJIEJCTBHUE YXYAUICHUS YIKOIOTUIECKIX
YCIOBUM, COKpallE€HUs MPOAYKTHMBHBIX IUIOLIAJEH U
CHIDKEHUS YUCJICHHOCTH ITPOU3BOAUTEIICH.,

Ha npoTskeHnn MHOTHX JAECATUIIETHH B BOJIOEMAax
Temprokckoro paitona KpacHomapckoro kpasi mpoBo-
JISITCSI HAYYHBIC MCCIICAOBAHUS, KOTOPBIE HOCAT KOMII-
NeKCHBIN xapaktep. OMHOM U3 3a1a4 3TUX UCCIe0Ba-
HUH SIBISIETCS OLIEHKa MaciTaboB U 3G (EeKTUBHOCTH
€CTECTBEHHOTO BOCIIPOM3BOJICTBA CyJaKa W TapaHWU B
nuMaHax. Hapsigy ¢ 3TuM M3ydaroTcst TUIPOIOTHYEC-
KHe, THIPOXUMHUECKUE YCIOBHS B BOJOEMaX, COCTaB
W YPOBEHb Pa3BUTHS €CTECTBEHHON KOPMOBOI 0a3bl st
MOJIYTIPOXOHBIX PBIO, @ TaKXKe PHIOOBOIHO-OMOJIOTH-
YeCcKUe MoKaszarenu npousBoautenei [1, 2].

[IpoBeneHHbBIE paHee UCCIEAOBAHUS TIOKA3aIH, YTO
M3y4aeMble mapaMeTpbl HMENH He3HAUYUTEIbHBIC CPE/I-
HEMHOTOJIETHHE KOJIeOaHUs, a BeAyIIHM (aKTOpOM,
BIUSIONIMM Ha 3()(EKTUBHOCTH BOCIPOM3BOICTBA B
JIUMaHax, SBJSJICS M SBIACTCS T'HAPOJIOTHYECKUIN
pexum [3, 4].

Oco0eHHOCThI0 a30BCKUX JIMMaHOB KpacHomapcko-
TO Kpast SBISETCS MENKOBOAHOCTh. CpeHHUe TIyOHHBI
B OCHOBHOM He mpeBblmaioT 1,0 M. MuHuUManbHbIE
riryOuHbI u3MeHstorces ot 0,5 1o 0,8 M, MakCUMalbHbIC
—ot1 1,4 1o 1,6 M B 3aBUCUMOCTH OT BOJIHOCTH roja. B
HacTofAIee BpeMs B HEKOTOPHIX BOAOEMax IIIyOWHa
cocraBiser Bcero 40-60 cM, a BogHOE 3epKajo
€CTECTBEHHOTO BOCIPOHM3BOJCTBEHHOTO (oHOa —
nopsiika 40 ThIC. Ta, B TO BpeMsI KaK B IIEPBO TTOJIOBH-

HE MPOIIIJIOr0 CTOJIETHS OHA COCTaBIIsIa mopsiaka 150
THIC. Ta [5].

[IpocTpaHcTBEHHOE MTOTOKEHNE TUMAHOB, PACIOIO0-
>KeHHBIX B TeMprokckoM paitone KpacHonapckoro kpas,
10 OTHOLIEHHIO K UICTOUYHUKAM IPECHO BOIbI, Pa3iany-
HBI1 00BEM W KadecTBO (B TOM YHCIE TIO COIIEBOMY
COCTaBy) MOCTYMAIOMIEH BOJBI 00YCITaBIMBAIOT CYIIIE-
CTBEHHOE pa3HOOOpa3We OTAENbHBIX JIMMaHOB II0
BEJINYMHE MUHEPATH3AINH.

OOmass MUHEepaIM3anysi BOABI WM COJCHOCTh, H
0c0o0EHHO /10JIs1 B HEl XJIOPUIOB (XJIOPHOCTH ), SIBJISCT-
Cs OIHHUM U3 BOXXHEUIINX YCIOBHM, ONMpENesSIOIUX
MeCTa HepecTa CyJaka M TapaHH, a Takxke 3((eKTHB-
HOCTb MX Pa3MHOXKEHHUSL.

Henocpencreennyto cBs3b 1MMaHOB TEMPIOKCKOrO
paiioHa c MopeM obecrieunBaroT Tpu rupia. Camoe mpo-
TshKeHHOe (10 2,5 kM) 1 mmpokoe (mopsiaka 60 M) —
ConoBbeBCKOe THPIIO CBsI3bIBaeT JuMaH KypuaHckuii ¢
AzoBckuM MopeM. J[Ba apyrux rupna (Ilepeckinckoe
u KynmkoBckoe), coenunstomue bonpioit AXTaHN30B-
ckuil 1 KynMkoBCKuil TMMaHbI ¢ MOPEM, UMEIOT JUIUHY
70 2 kM 1 mmpuny ot 10 1o 25 m (puc. 1).

ITo maHHBEIM MHOTOJIETHUX HAOIIOLEHUI U KCCIIE-
nosanuii B mepuoy 1979—2006 rr. otmMedasncs nporiece
CHIDKEHHUS COJIEHOCTH A30BCKOTO MOpS, CpPEeTHETrojI0-
Bas BEJIMYMHA KOTOPOH B KOHIIE MEPHOJia COCTABIISLIIA
9,29 %o [6]. B mocnemyromntue TOABI COJICHOCTH MOPS
HEYKJIOHHO MOBBIIIATIACh M B HACTOSILEE BPEeMs Bapbu-
pyer Ha yposHe 12,92-13,80 %o.

MATEPHUAIJIBI U METO/IbI

C uenpio oreHKd 3PPEKTUBHOCTH HEpecTa B BOC-
IIPOM3BOJCTBEHHBIX BOJOEMaX MPOBOJIMINCH OOIOBBI
MOJIO/IM Ha paHHMX 3Tallax €€ pa3BUTHA.

HccnenoBanusAMH OXBadeHBI BOLOEMBI TeMpPIOKCKO-
ro paiiona Kpacnogapckoro kpas, K KOTOpbIM OTHOCSIT-
¢ nuMaHbl: bonpimoit AxtannzoBckuid, KypuaHnckuii,
KynuxoBckwid.
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Puc. 1. Kapta uccnenyembix BozoeMoB TeMproKCKoro paioHa

Fig. 1. Map of the studied water bodies of Temryuk District

B pabote npuBeneHbI pe3ynbTaThl UCCIEIOBaHUH,
BBITIOJTHEHHBIX B BeceHHUH nepuo B 2017 u 2018 rr.

VY4er YUCIICHHOCTH MOJIOZM PBIOIA PaHHHUX 3Taax
passurus (C,, C,, I, [1,) nposoauics B paiioHax ¢ 3a-
pOCTSIMH MSTKOM (IIOrpy»KEHHON) BOJHON pacTUTENb-
HOCTH U CBOOOAHBIX OT PaCTUTEILHOCTH y4acTKax BO-
JloeMa IyTeM OOJIOBOB MKOPHOM ceThio [7].

HxTtuonorunyeckuii mMatepuan Obul coOpaH Ha 26
craniusax. KommuecTBo cTaHIuil yCTAaHOBICHO C yde-
TOM TUIONIAMM JinMaHa u3 pacdera 400-500 ra — 1
cranmus. Beero 3a 2 roma mccrnenoBaHuil B TMMaHax
TemMprokckoro paiioHa BeITIOTHEHO 52 06110Ba. [Ipoana-
JM3UPOBAHO 52 »5K3. Monou cynaka u 1660 3x3. mouno-
JI1 TapaH! Ha PaHHUX dTarax pa3BUTHS.

C uenpl0 XapakTEpPUCTUKH YCIOBUH HepecTa B
AKBaTOPHH HCCIETYEMbIX JIUMAHOB OBLIM TPOBE/ICHBI
UCCIJIEIOBAHNS IO U3MEHEHHMIO COJIEHOCTH B IEPHOJ
BBIKJIEBA M pOCTa JUYMHOK (ampenb, Mail, WIOHB).
[Ipo6b1 Bomel oTOHMpanuick Ha 8 cranmmsax. OTdop u
00paboTka MaTepualia OCyIEeCTBISUTUCH 110 CTaHAAPT-
Hoi Merosuke [§]. Beero 6pu10 mpoananm3upoBaHo 64
npoObl BOJBI HA COJICHOCTb.

PE3VJIBTATHI 1 OBCYXIAEHUE

B pesynbraTe NpoBEACHHBIX HMCCIECIOBAHUM ycCTa-
HOBJICHO, 4TO, HaunHast ¢ 2007 T., BCIEACTBUE HACTYII-
JICHWSI MaJIOBOJHOH (ha3bl B IIUKINYECKUX KOJICOAHMSIX
MaTepUKOBOTO cTOKa (0coOEeHHO cTOoKa p. [loH), HabI0-
JTACTCsI TCHIICHIUS TOBBIIICHUS COJCHOCTH B A30B-
CKOM MOp€, MaKCHUMaJbHO€ CpPEIHEroJ0BOEe 3HAUYCHHE
(13,80 %o) xotopoii ormMeueHo B 2017 r. AHaJIOTUYHO

M3MEHSIACh COJIEHOCTDh Ha mobepekbe TeMPIOKCKOTo
3anuBa (puc. 2).
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14

13
12
11

10

2002

2004

2007

2008

2001
2003
2006

Puc. 2. Mzmenenne coneHocTr BobI B riepron2001—
2017 rr. B TeMpIOKCKOM 3aJiiBe A30BCKOrO MOPS 110
nmaauaeiM PI'BHY «AsHUMPX)»

Fig. 2. Changes in water salinity in the Temryuk Bay
(Azov Sea) in 2001-2017 according to the data,
collected by the FSBSI “AzNIIRKH”

B 2016 r. coieHOCTh BOABI B HCCIIEAYEMBIX
BojoeMax TeMpPIOKCKOro paioHa, K KOTOPbIM OTHOCST-
cst Kypuanckuit, Kymmkosckuit u b. AXTaHW30BCKUit
auManbl, u3Mensacek or 0,18 mo 2,9 rCl/n. Makcu-
MajIbHOE 3HaUeHHE ObLIO 3aperucTpupoBano B Kypuan-
ckoMm mumane — 2,9 rCl/n. B nepuon mabroaeHmii
2017—-2018 rr. moka3arenu COJIEHOCTH BOJBI B MCCIIE-
JTyeMbIX JJMMaHaX MOBBIMIAIACH U u3MeHsuuch ot 0,26
10 8,2 %o (0,03—4,44 rCl/n) (Tabn. 1).
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Kax BugHOo u3 T1abmn. 1 B Kypuanckom nmumaHe Ha
MPOTSHKEHUH JIBYX JIET OTMEUAJIHCh JIOCTATOYHO BHICO-
KHE 3HAYCHUS COJICHOCTH B TEUEHHE BCEro PHIOOBOJI-
HOTO Ce30Ha, cO3/1aBasi HeOIArOPUATHBIC YCIIOBHS JUIS
HEepecTa MOYIPOXOIHBIX Cylaka ¥ TapaHu. B ocrab-
HBIX M3Y4YaeMbIX JIMMaHax BOJA B MEPHOJ HEpecTa U
pocTa MOIIOZM Cylaka M TapaHd ObUla MPaKTHYECKU
npecHoit mwiu cnabo coneHoit — 0,26—-1,79 %o (0,03—
0,88 rCl/a), uTo co3maBaso Jyd4mIde YCIOBHS ISt
3¢ (HEeKTUBHOTO Pa3MHOXKEHHUS STUX BHJIOB PHIO, YeM B
Kypuanckom numase.

CornacHo NUTEPaTypPHBIM JAHHBIM ONTHMATBHOU
COJICHOCTBIO JUISl YCIEUIHOTO OIUIOAOTBOPEHUS M pa3-
BUTHSI UKPBI, & TAK)KE POCTA MOJIOJH SIBJISCTCS COMIEP-
JKaHue XJI0pu 0B B npenenax 1,3-1,6 r/mn. [loBsimeHue

3TOro mokasatesis 10 2,7 r/1 (pu o0leH MUHepaIu3a-
WU 70 5 T/IT) MOXET CTaTh JTUMHUTHPYIOMUM (HaKTo-
pOM Juis SMOpHOTEHE3a M POCTa MOJIOAW CyJdaKa U
tapan#u [9, 10].

[NoBbimenne coneHocty B Kypyanckom numane
0Tpa3uiock Ha 3((HEeKTUBHOCTH HEpeCcTa MOIYNPOXOI-
HBIX CyJaka U TapaHU. Pe3ynbTaTbl UCCleIOBaHUU
CBHUICTEIICTBYIOT O TOM, YTO IJIOTHOCTh MOJIOAHM 3THX
BUIOB pbIO ObUTa HamMeHbIned B yioBax 2017 . u
MOJTHOCTBIO OTCyTcTBOBaNa B 2018 T. 110 cpaBHEHHIO ¢
JIPYTUMH UCCIIEAyEeMBbIMH JIMMaHaMu (Ta0m. 2).

Kax Opmmo mokaszano Beimre, Kypuanckuii muman
HMeeT A0CTaToYHO Mmupokoe COJIOBBEBCKOE THPIIO,
OTHOCUTENBHO IBYX JApyrux — Ilepecbinickoro u
KymuxoBckoro. Takoe coennHeHHE CIOCOOCTBYET

Ta6auna 1. 3HaueHus COJICHOCTH BOJIBI 110 XJIOPY B UccienyeMbIx Bogoemax B 2017, 2018 rr., %o
Table 1. Values of water salinity for chlorine in the water bodies, studied in 2017, 2018, %o

B 2017 2018
Wa?grotfohg Armpenb Maii Nronb Armpenb Maii Nrons

y April May June April May June

b. AxTaHn30BCcKui

B. Akhtanizovsky 0,69-0,91 | 0,37-1,30 | 0,26-0,66 | 0,44-1,05 | 0,39-1,75 0,48

Kypancimi 3,64-537 | 6,31-650 | 295-4,68 | 4,20-820 | 6,76-7,72 | 5,28-7,77

Kurchansky

Kysmxosciui 5,85* 0,84 0,52 6,31* 0,84-1,79 | 0,54-0,61

Kulikovsky

[Ipumeuanue. * 3HaueHus coneHocTr BOMM3M KynkoBckoro rupia.
Notes. * The values of salinity near the Kulikov girlo (river mouth).

Taoauna 2. [LtoTHOCTE MOJIOAN CyZaKa U TapaHH U 3HAYCHMS COJICHOCTH BOJIBI B JINMaHax TeMpPIOKCKOTo paifoHa B

mae 2017, 2018 rr.

Table 2. Density of pike perch and roach juveniles and values of water salinity in the brackish lagoons of Temryuk

District in May 2017, 2018

Boaoem [InoTHOCTE MOMIOAM CynaKa U TapaHu, Teic. mrT/ra | KomebaHus coneHoCTHBOIBI, %o
Water body Density of pike perch and roach, th.pcs/ha Fluctuation of water salinity, %o
2017
b. AxTaHu30BCKUI
B. Akhtanizovsky 664,0 0,37-1,30
Kypuanckuii ~
Kurchansky 76,8 6,31-6,50
Kynuxosckuit
Kulikovsky 90,0 0,84
2018
b. AxTaHn3zoBcKui 1304.4 039-175
B. Akhatanizovsky ' , :
Kypuanckuit
Kurchansky 0 6,76-7,72
Kynuxosckuit
Kulikovsky 228,0 0,84-1,79
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JydqiieMy BoJ0OOMEHY JIMMaHa ¢ A30BCKHM MOPEM H,
KaK CIIeJICTBHE, MAaCIITA0HOMY MOCTYIJICHUIO MOPCKUX
BOJ B JIUMAaH.

[IpuBencHHBIC JaHHBIC MOKA3BIBAIOT 3aBUCUMOCTb
TUIOTHOCTA MOJIOIW CyJaKa M TapaHd B YJIOBax OT
W3MEHEHHUS COJICHOCTH. Tak, MOBBIIICHUE COJICHOCTU
Bonbl B KypuaHckoMm nuMaHe 1o 3HavyeHwid 6,76—
7,72 %o co3pmano KpaiiHe HEOIAronpHUsITHBIEC YCIOBHS
JUTS. BOCTIPOM3BOJICTBA cyiaka U Tapanu. C cokpaiie-
HUEM YHCJICHHOCTH IICHHBIX MOJYIPOXOIHBIX PhIO Ha-
OroiacTCsl yBEIMYCHNE B YIOBAX YHCICHHOCTH XHIII-
HOW ¥ MAJIOIIEHHO! €BPUTATMHHON UXTHO(ayHBI, B 4a-
cTHocTH Mosoau arepunbl (Atherina mochonpontica
Eichwald) u xomromku Tpexurnoii (Gasterosteus
aculeatus L.), kotopas B ymoBax cocTtapisuia 129,6 u
93,6 TBIC. IIT./Ta COOTBETCTBEHHO.

st cpaBHEeHUS B 00Jjiee 0JIaronoyyHbIX BOJgoeMax
OHa WIJIM MaJIOYHCIIeHHa, Kak B KynukoBckoMm nmane
(arepuna — 64,0 TBIC. mMT./Ta, KOMIOIIKA TPEXUTIIAsT —
6,0 TBIC. IIT./T@), WK K€ TOJIHOCTHIO OTCYTCTBYET —
b. AxtranuzoBckuii nuMaH. [1o TuTepaTypHbIM TaHHBIM,
aTeprHa M KOIOIIKa, OOMTasi B MPECHOW BOJIE, JIETKO
NPUCTIOCA0NUBAIOTCS K COJICHOW BOJE, BBIICPKHUBAs
coseHoctb 40—60 %o [11].

BbIBO/IbI

AHanu3 pe3ylbTaToB MCCIEIOBAHUI MOKA3al, 4TO
YBEJIMYEHHE COJICHOCTH A30BCKOTO MOPS HAIMPSIMYIO
BIIMSET Ha N3MEHEHUE COJICHOCTH B JIMMaHaX T eMprok-
CKOro paiioHa.

B GonpmmHCTBE HCCIeIyeMBIX BOJOEMOB IOKa3a-
TEJIA COJICHOCTH HAXOJIUIIUCH B Tpeeax OIaromnpusr-
HBIX 3HAUEHHWH i1 HepecTa W JaJbHEWIIero pocra
MOJIOM Cy/laKa ¥ TapaHH.

OCHOBHO# TPUYMHONW HAOIIOIaEMOTO CHIDKEHUS
3(PeKTUBHOCTH BOCIIPOM3BOJICTBA CyJaKa M TapaHU B
Kypuanckom nmmane, Mo-BHIUMOMY, SIBISIETCS POCT
COJICHOCTH M3-3a MacIITaOHOTO MOCTYIUIEHHUS MOPCKOU
BozbI uepe3 CoNoBHEBCKOE THPIIO.

YuuteiBas 3HAYUTEIBHYIO IUIOHIAAb BOJOEMa
(5400 ra), ucKII0YCHHE €r0 U3 BOCIPOU3BOJICTBEHHO-
r0 pe3epBa TeMpPIOKCKUX TUMAHOB MOXET YMEHBIIINTh
00BEMBI €CTECTBEHHOTO BOCHPOM3BOACTBA CyJaKa H
TapaHd MUHUMYM Ha 100 miH 3k3. Bce npuunHbI BEI-
COKOH coneHocTH BoJbl B KypuyaHckoMm nrMaHe moka
He BeisicHeHbI. Cnoxuimasicst B 2017 u 2018 rr. nebna-
TOTIPUSATHAS CUTYaIUs IO THAPOJIOTUUECKOMY PEIKUMY
B Kypuanckom numane TpeOyeT AalbHEHIINX HCCie-
noBaHui 1 aHanm3a. C LENbI0 COXPAaHCHUS YHUKAIb-
HOTO BOCIHPOM3BOJICTBEHHOI'O 3HAYEHUS a30BCKHUX

numaHoB KpacHomapckoro kpast HEOOXOIUMO TIPOJIOI-
JKEHHE KOMIUIEKCHBIX HCCIIEIOBAHUM 3THX BOJIOCMOB.
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