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Bectnuk KepueHckoro rocyapcTBEHHOTO MOPCKOTO TEXHOJIOTHYECKOTO YHUBEPCUTETA

Penensupyembiii HayuHbli skypHan «BecTHuk KepdyeHCKOro rocyIapCTBEHHOTO MOPCKOIO
TEXHOJIOTHYECKOI0 YHUBEPCUTETa» 3apeructpupoBad B DenepanbHoii ciyx0e mo Han3opy B chepe
CBSI31, MH(OPMALIMOHHBIX TEXHOJIOTUH U MACCOBBIX KOMMYHUKaIUil. CBUAETENBCTBO O PETUCTPALIUH
On Ne ®C77-78328 ot 15.05.2020 .

Kypnan «Bectauk KI'MTVY» Bxitouen B llepedens perieH3upyeMbIX HayqHbIX U3JaHUN, B KOTOPBIX
JOJKHBI OBITH OMYOJIMKOBAHBI OCHOBHBIE PE3yJIbTaThl AUCCEPTALINN HA COUCKAHUE YUEHOM CTENeHU
KaHAWJaTa HayK, Ha COWCKaHUE YYEHOM CTENEHU JOKTOpAa HAayK MO HAYYHBIM CIEHHAIBHOCTSIM
(orpacism Hayku): 08.00.05 — DxoHOMMKA U YIIpaBIE€HUE HAPOIHBIM XO3IMCTBOM (IO OTPaciiiM U
chepam paestenbHOCTH (SKOHOMHYeckwe Hayku), 05.18.12 — Ilporecchl u ammaparbl HHIEBBIX

MPOU3BOJICTB (TexHUYecKue HaykH) ¢ 25.03.2020 r.; 1.5.13 — MxTuonorus (0MoI0THYECKUE HAYKH )
c 01.02.2022 r.

Pepnakumonnsbiii CoBer KypHasia

I'naBublii pepakrop: JlorynoBa Hatanbs AHaTONIbEBHA — J-p 9KOH. HAYK, JIOLEHT, IPOPEKTOP IO
Hay4yHOU pabote

3aMecTHTeb IVIABHOTO peaKTOpAa:

VYmakoB Brnaaucnas BanepueBnd — kaHA. 9KOH. HAyK, JOLEHT, JOLUEHT Kadeapbl SKOHOMUKU H
IYMaHUTapHbIX AUCHUIHUINH

Penakuuonnasi KoJjierusi ;kypHaJia

buonornyeckne Hayku TexHun4eckne HayKu JKOHOMHUYECKHE HAYKH
I'y6anos E.II. Joposckoii B.A. Anexcansu 1.10. bytoBa T.I'.
Mockyn I'.A. EmenbanoB B.A. AnTtunos C.T. I'pumxuna C.H.
Tropun B.B. Heipkos A.Il. Kocaues B.C. Hcpaunos M.B.
Yebanos M.C. OneiinnkoB A.M. Maxkcumenko FO.A. Korenes A./l.
[Mu6aer C.B. Kyxos B.A. HyrmanoB A.X.-X. Mpmuanakansa A.T.
bymnmu JI.U. Karopun 10.0. Coxonos C.A. ITuckyn E.N.
Kymum A.B. AsnieeB b.A. [Tan¢unos B.A. IToncononko B.A.
[Tamkos A.H. ['opbenko A.H. ®anbko AJL Cwmeranko A.B.
Treuuk K.B. Konrokos B.JI. I'ykacsa A.B. Tpy6a A.C.
[naxoB B.A. Tutos NU.JI. SAmonkoB A.A. SApxunra H.H.

Cepérun C.C. — OTBETCTBEHHBIN CEKpETAph
Bbobapsikun O.B. — TexHn4eckuil peakTop, KOMIbIOTEPHAsE BEPCTKA

Crarbu B )KypHaJe U3JAI0TCS Ha PYCCKOM M aHTJIMHCKOM SI3bIKaX.
[To3umus aBTOpa MyOJMKAIIMK MOMKET HE COBMAJATh C TOYKOW 3pEHUS PEIAKIIMOHHOTO COBETA H
PEIaKUMOHHON KOJJIETUH KypHaJa.

M3naercs no pemennto HTC @I'BOY BO «KepueHckuii rocyaapCTBEHHBIH MOpPCKOU
TEXHOJIOTHYECKHH YHUBEpCUTET», TpoToko Ne 2 ot 16.03.2022 r.

Anpec: 298309, r. Kepus, yin. Opxonukuaze, 82
E-mail: vestnik@ejkgmtu.ru
Web: http://www.ejkgmtu.ru/
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PeﬂaKHl/IOHHaH KOJJICTHUSA KypHaJa

buoaornyeckue HAYKH

Hayunasi cnenuaabHocTh 1.5.13 « UxTHOJIOTHD

1.

10.

['y6anoB Eprenuii IlaBnoBuu — n-p Ouon. Hayk, npodeccop, PI'BOY BO «Kepuenckuii
TOCYyapCTBEHHBIM MOPCKOM TEXHOJOTMYECKMM YHHMBEPCUTET», CTaplIMH Hay4HBIU
COTPYAHUK, Ipodeccop Kadeapbl BOTHBIX OMOPECYPCOB U MAPUKYJIIBTYPbI

Mockyn ['eopruii AnekceeBud — a-p Ouon. Hayk, nmpodeccop, PI'bOY BO «Kybanckwuii
rOCy/IapCTBEHHBIA  yHUBEPCUTET», Mpodeccop Kadeapbl BOAHBIX OHOpPECypcoB U
AKBaKYyJIbTYPbI

Tropun BrnamucnaB BukropoBuu — a-p Omon. Hayk, moneHt, ®I'BOY BO «KybGanckuit
TOCYAApCTBEHHBIN YHUBEPCHUTET», 3aBEAYIOIUN Kadeapoll TeHETHKHW, MHKPOOHOJIOTUU H
OMOTEXHOIOTHUHI

YebanoB Muxaun CremaHoBud — 1-p Owon. Hayk, mpodeccop, aupekrop ['KY KK
«Ky0bansbmopecypcony

[Mu6aeB Cepreit Banumosuu — 1-p Ouoit. Hayk, npodeccop, PI'bOY BO «Kanununrpaackuii
rOCyapCTBEHHBIM TEXHUYECKUN YHUBEPCUTET», 3aBeAyIOUIMI Kadenpoill HXTHOJIOTHU U
AKOJIOTHH

Bbynnu JIro6oBs BanoBHa — kana. Onoi. Hayk, DI'BOY BO «KepueHckuii rocy1apcTBEHHbIN
MOPCKOW TEXHOJOTHYECKHI YHHBEPCHUTET», IOLEHT Kadeapsl BOIHBIX OHOPECYpCOB U
MapUKYJIbTYpPbl

Kymum Amnxgpeit BuktopoBuu — kana. Owon. Hayk, PI'BOY BO «Kepuenckuit
TOCYAapCTBEHHBI MOPCKOW TEXHOJOTUYECKUH YHUBEPCUTET», MOIEHT Kadeapsl BOIHBIX
OMOpeCcypCcoB U MapUKYJIBTYPHI

[TamkxoB Anapeit HukomnaeBudu — kana. 6uoin. Hayk, AzoBo-UepHomopckuil punuan GI'BHY
«Bcepoccuiickuif  Hay4HO-UCCIIEOBATENbCKUM ~ MHCTUTYT  pPBIOHOTO  XO3SIMCTBA U
okeaHorpagum» («AsHUNPXy), 3amecturens pykoBoaureis KpacHogapckoro oTieaeHus
Teuuk Konctantnn BrnagumupoBud — kaHa. Owon. Hayk, jgouent, O®I'BOY BO
«KanmHUHTpaICKUI TOCYAapCTBEHHBIM TEXHUYECKUN YHHBEPCUTET», ACKaH (paKyJbTeTa
OropecypcoB U PUPOIOTIOIB30BAHUS

[nsxoB BnammcnaB AsnekceeBud — KaHZ. OMOJ. Hayk, A30Bo-UepHOMOpckuil (umman
®I'BHY «Bcepoccuiicknii HaydYHO-HCCIEAOBATEIBCKUNA HMHCTUTYT PBIOHOTO XO3SHUCTBA M
okeanorpadum» («ASHUNPXy), crapmnii Hay4HBINH COTPYIHUK

TexHn4yeckue HayKu

Hayunas cnenuanbHocts 05.18.12 «IIponeccsl 1 annapaTbl NUIIEBbIX POU3BOICTBY

1.

AnexcansH Urops KOpreBuu — n1-p TexH. Hayk, npodeccop, PI'BOY BO «Actpaxanckuit
TOCYAapCTBEHHBIN TEXHUYECKUN YHUBEPCHUTET», podeccop kadenpsl «TexHomornueckne
MAIIIHBI ¥ 000PYyT0BaHUE)

AntunoB Cepreit TuxoHoBHY — JI-p TeXH. Hayk, npodeccop, PI'BOY BO «Boponexckuii
roCyAapCTBEHHBIN YHUBEPCUTET HHKEHEPHBIX TEXHOJIOTHID», Tpodeccop Kadeapsl MallluH U
anmnaparoB MUIIEBBIX POU3BOICTB

KocaueB Bsiuecnas CtenanoBuu — 1-p TexH. Hayk, npodeccop, PI'BOY BO «KyOanckwii
rOCyAapCTBEHHBIH TEXHOJIOTUYECKHIT YHUBEPCUTETY, npogeccop Kadeapsl
TEXHOJIOTUYECKOTO ~ O00OpyJIOBaHMA U  CUCTeM  J>Kku3HeoOecmeueHuss  MHctuTyTa
MalmHOCTpoeHus u aprocepBuca (MMA)

Makcumenko IOpuii AnekcanapoBud — J-p TexH. Hayk, jouedt, ®I'BOY BO
«AcTpaxaHCKUIl rOCYJapCTBEHHBII TEXHUYECKHI YHUBEPCHUTET», NMPOPEKTOP MO HAy4YHOH

3
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10.

pabore ¥ WHHOBAIMAM, 3aBeAylommid kadeapoir «TexHOIOrMUECKHE MAaIIMHBI U
000py0BaHHE»

HyrmanoB Ansbepr Xamen-XapucoBud — J-p TeXH. Hayk, noneHt, ®I'bOY BO
«AcCTpaxaHCKUI TOCYIapCTBEHHBI TEXHUYECKUH YHHBEPCUTET», mpodeccop Kaderpbl
«TexHonmornyeckue MalIMHbI © 000PYI0BaHUE

[Tan¢unos Bukrop AnekcanapoBud —a-p TeXH. HayK, podeccop, akagemuk PAH, ®I'bOY
BO «Poccuiickuii rocymapctBeHHblid arpapHblii  yHuBepcurer — MCXA um. KA.
TumupsizeBa», mnpodeccop Kadeapsl TMPOLECCOB M ammmapaToB IMepepadaThIBAIOIINX
IIPOU3BOJICTB

CoxkonoB Cepreit AHATOJIBEBUY — I-p TexH. Hayk, goueHt, 'O BIIO «Jlonemkuii
HAllMOHAJIbHBIM YHUBEPCUTET OSKOHOMUKM U TOproBiu uMeHH Muxamwna Tyran-
bapanoBckoroy», 3aBenyrouiuii kageapoil 00IenHKEHEPHBIX TUCHUIUINH

®danbko  Anexcanap JleonugoBud — a-p TexH. Hayk, AoueHt, PI'BOY BO «KepueHckuii
roCcyAapCTBEHHBIN MOPCKOM TEXHOIOIMUECKUM YHUBEPCUTETY, Tpodeccop Kadeapsl MaIIUH
Y amnmnapaToB MUIIEBBIX MPOU3BO/ICTB

['ykacan Anekcanap BamepeeBnu — kana. TexH. Hayk, ®I'BOY BO «KyGauckuii
rOCYJapCTBEHHBIA TEXHOJIOTMYECKUN YHUBEPCUTET», JAUPEKTOP HMHCTUTYTAa MEXAHUKH,
pOOOTOTEXHUKHU, UHKEHEPUU TpaHCHOPTHBIX U TexH. cucteM (MMPUTTC), 3aBenyrommii
Kadenpoil TEXHOIOTHIEeCKOT0 000PYIOBAHMS M CHUCTEM KH3HE00SCTICUCHIS

SIIIOHKOB AnekcaHap AHATONBEBMY — KaHA. TexH. Hayk, jgoueHt, ®I'bOY BO
«KepueHckunii rocy1apCTBEHHbI MOPCKOM TEXHOJOTMYECKUI YHUBEPCUTET), 3aBEIYIOIINI
Kadeapoil MalllH U annapaTroB MUIIEBBIX MPOU3BOICTB

Hayuynas cnenuaiabHocTh 05.08.05 «CynoBble JHepreTH4eckue YCTAaHOBKHM (TJIaBHbIE U
BCIIOMOTaTeJIbHbIE))»:

1.

JlopoBckoit Bmanumup AusiekceeBMd — A-p TexXH. Hayk, npodeccop, ®I'BOY BO
«KepueHckuil rocy1apCTBEHHBII MOPCKOW TEXHOJIOTMUECKUH YHHUBEPCUTET», Mpodeccop
Kadepsl AIEKTPOOOOPYAOBaHUS CY/10B U aBTOMATHU3AIIMH TIPOU3BOJICTBA;

EmMenbsHoB Butanuii AnekcaHapoBud — J-p TeXH. Hayk, poueHt, ®I'bOY BO
«®DunancoBwiii yauBepcutet npu [IpaButensctBe Poccuiickoit @epepanum», mpodeccop
kadenpsl On3HEC-MHPOPMATHKY;

Kykos Bragumup AnatonbseBud — I-p TeXH. HayK, 1oueHT, PI'bOY BO «I'ocynapcTBeHHBIM
YHHMBEPCHUTET MOPCKOTO U pedHoro ¢uiota numeHu agmupana C.0. MakapoBay, 3aBeAyOMINUN
Kadenpoii TCOpUU U KOHCTPYKIIUH CYJIOBBIX JIBUTATENIe BHYTPEHHETO CrOpaHUs;

Karopun FOpuit ®enoposud — 1-p BoeH. Hayk, mpodeccop PI'BOY BO «I'ocynapcTBeHHBIN
YHUBEPCUTET MOPCKOro U pedyHoro (pmora umenu agmupana C.O. MakapoBay, npodeccop
KadeIpbl KOMIUIEKCHOTO obecrieueHus: HHPOPMalMOHHOW 0€30MacHOCTH;

HeipkoB  Amnatonuit  IlaBmoBuu — a-p TexH. Hayk, mnpodeccop, PI'bBOY BO
«l'ocynapcTBeHHBI yHMBEPCHUTET MOPCKOTO M pEeYyHOro (oTa HMEHH aaMupaia
C.0. MakapoBay», npodeccop kadeapbl KOMIUIEKCHOTO oOecriedeHusi WHGOPMaIMOHHON
0€30ITaCHOCTH;

OneiinukoB Ajekcannp MuxaiioBudu — JA-p TexH. Hayk, mnpodeccop, PIYII
«13 CynopemonTHbiii 3aBoj YepHoMmopckoro ¢uotay MunuctepctBa 000poHbl P,
PYKOBOJIUTENb FPYIIIBI 110 Pa3BUTHIO M HOBBIM TEXHOJIOTHSM;

ABneeB bopuc AnexkcanapoBuy — KaHJI. TexH. Hayk, noueHT, PI'bOY BO «Kepuenckuit
TOCYAapCTBEHHBI MOPCKOM  TEXHOJIOTMUECKHH YHUBEPCHUTET», JOLEHT Kadenpsl
3JIEKTPOOOOPYI0BaHUS CyI0B U aBTOMATU3aLMH IPOU3BOJICTBA;
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8.

10.

['opbenko Anekcannp HukonaeBuu — kana. TexH. Hayk, noueHt, DI'BOY BO «Kepuenckuit
rOCYJapCTBEHHBI MOPCKOM TEXHOJIOTMYECKUI YHUBEPCUTET», AOLEHT Kadeaphl CyI0BBIX
HHEPreTUUECKUX YCTaHOBOK;

KontwokoB BsuecnaB JIeonTheBHY — KaHI. TeXH. HaykK, noueHT, PI'BOY BO «KepueHckuii
rOCy/1apCTBEHHBI MOPCKOM TEXHOJIOIMUYECKUH YHUBEPCUTET», JOLEHT Kadeapbl CyHA0BbIX
HHEPreTUYECKUX YCTaHOBOK

TutoB HBan JleonmmoBuu — xaua. TexH. Hayk, OAO «IIpoekT», QuarmaHckui
AIEKTPOMEXAHHUK.

JKOHOMHYECKHE HAYKH

Hayuynas cnenuaabHocTh 08.00.05 «IkoHOMEUKA M yIpaBJieHHEe HAPOAHBIM XO0351iiCTBOM»:

1.

10.

byroBa Tarpsina ['eoprueBHa — n-p 3koH. Hayk, mpodeccop, PIAOY BO «Cubupckmii
(denepanbHbli YHUBEPCUTET», Mpodeccop Kadenpbl MEKIYHAPOIHOM U YIpaBICHUYECKON
SKOHOMMKH

I'pumkuna Ceernana HukonaeBHa — 1-p 3KOH. Hayk, mpodeccop, PI'BOY BO
«DunancoBwiii yHuBepcuteT npu [IpaBurensctBe Poccuiickoit denepanun», npodeccop
JlemaprameHTa y4eTa, aHalIu3a 1 ayauTa

UcpaunioB Maramen BaxaeBuu — a-p 3koH. Hayk, goueHT, ®I'BOY BO «YeueHckuii
TOCYAapCTBEHHBIN YHUBEPCUTET» TIpodeccop Kadeapbl MEHEIKMEHTa 1 TOCYIapCTBEHHOTO
Y MyHULUIIAJIBHOTO YIIPABICHUS

KoreneB Anekcanap JIMutpueBud — 1-p 3K0H. HayK, TOUEHT, KpacHOZapCKuil YyHUBEPCUTET
MunuctepctBa BHyTpeHHUX zen Poccuiickoir ®enepauuu (CraBpononbckuil Quiman),
npodeccop kadenpsl COIUATbHO-DPKOHOMUYECKUX U TYMaHUTAPHbBIX TUCHUIUIMH
MpuanakansH Anp0ept ['ypreHoBuY — J-p 3KOH. Hayk, npodeccop, upexkTop MHCTUTYTa
OTpaciieBOM HSKOHOMHMKM U YINpaBJiCHHs, 3aBeAyloluil Kadeapoill OTpaciaeBbX U
koprnopatuBHblx  ¢uHaHcoB DI'BOY BO «KanuHuHrpajackuii rocyaapcTBEHHBIN
TEXHUYCCKUU YHUBEPCUTET»

Iluckyn Enena MBaHoBHa — n-p 3KOH. Hayk, aoueHt, ®DI'AOY BO «CeBacTonoiabckuil
TOCY/apCTBEHHBI YHUBEPCHUTET», podeccop Kadeapsl Typu3Ma, cepBruca U TOCTHHUIHOTO
ousHeca

[loncononko Bmagumup AnapeeBud — J-p 3KOH. Hayk, npogeccop, ®PI'AOY BO
«Kpoimckuii genepanbubiii yHuBepcuteT um. B.M. Bepnaackoro», mpodeccop xadenpbl
roCyJapCTBEHHOTI'O U MyHULMIIAJILHOTO yrpaBiieHuss MHCTUTyTa S5KOHOMUKY U YTIPABIICHHUS
(CTpyKTYypHOE MOpa3aeacHue)

Cmeranko Aunekcanap BacunbseBruu — O-p 3KoH. Hayk, noueHT, PI'AOY BO «Kpeimckuii
denepanpHblli yHUBepcuTeT WM. B.M. Bepnaackoro», 3aBemyrommii kadempoi yudera,
aHanu3a u ayauTa MIHCTUTYTa SKOHOMHUKH U yIPaBIICHUS (CTPYKTYPHOE MOAPA3ACICHHE)
Tpy0a Anaronuit CepreeBuy — A-p 9K0OH. Hayk, goueHT, PI'BHY «Bcepoccuiickuii HayuHO-
HCCIIeZIOBATEIbCKUN MHCTUTYT PHIOHOTO XO3HCTBA M OKeaHOrpaduny, IMaBHBIA HAayYHBIN
COTPYAHHUK, KOHCYJBTAHT II0 3KOHOMHYECKMM BOIIpOCaM YIIPaBJIEHUs NEPCIEKTUBHOTO
pa3BUTHUsA

Apkuna Haranes HukonaeBHa — n-p 3koH. Hayk, aoueHt, ®PI'bOY BO «Kepuenckuit
rOCYy/IapCTBEHHBI MOPCKOW TEXHOJIOTMYECKUH YHHMBEpPCUTET», mpodeccop Kadeapbl
SKOHOMHUKH ¥ TYMAaHUTAPHBIX JUCLUILINH
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COJEPXKXAHHUE

BUOJIOT'HYECKHUE HAYKHW. Hayunas CHEeNHAJTBHOCTD 1.5.13
«AXTHOJIOT U

MeabnukoBa E.b., Meabnukos A.B. OIIPEJEJIEHUE OB}EMA BBIGOPKH IIPU1
INIAHMPOBAHUUN UXTUOJIOTMYECKUX HUCCIEAOBAHUN C YYETOM OIIWBKU
PEIIPESEHTATHBHOCTHU

Twopun B.B., Adpamuyk A.B., I'anuenko M.B. IIPEOBPA3OBAHUHE CTPYKTVYPbLI
OCEBOI'O CKEJIETA BEJIOT'O TOJICTOJIOBUMKA (HYPOPHTHALMICHTHYS MOLITRIX
(VALENCIENNES, 1844)) B ITPOLHECCE EI'O JOMECTUKALINN

TEXHUYECKUE HAYKH

Hayynas cnenuagbHocTh 05.08.05 «CynoBble 3HeprernyecKkue yCTAHOBKH
(rJIaBHBIE U BCIIOMOTaTeJIbHBIE))

WBanosckas A.B. OCOBEHHOCTU JUHAMMYECKOI'O AHAJIM3A TAT'OBOU
CUCTEMbI C KOHEYHBIM HATSAXXEHUEM

Konwokos B.JL., Topoenko A.H., Kykymkun M.IO. 3ABUCHMOCTbh TTOKA3ATEJIEN
HAITPAKEHHOCTU CYZ0OBOI'O JABYXTAKTHOI'O JU3EJIA oT
I[TPOTUBOJABJIEHIM A HA BBIITYCKE

Konwkos B.JI. AHAJIN3 OOPEKTUBHOCTU HEITOCPEACTBEHHOI'O YIIPABJIEHUA
PACXOIOM BO3JYXA IIPU PA3JIMYHOM ITPOTUBOJABJIEHMI HA BBIIYCKE
YETBIPEXTAKTHOI'O JIA3EJIA, PABOTAIOIIEI'O I10 HAT'PY30YHOU
XAPAKTEPUCTUKE

Jlatrbimmes B.}O., EnuBatoB B.B., Tapmun A.}O., baobimes C.E. AHAJINI3
OOOEKTUBHOCTHU TOIUIMBOUCIIOJIB30OBAHUA KAK IHATT K CHWXEHHWIO
OKCIUIYATAIMOHHBIX 3ATPAT 1 BBIBPOCOB OTPABOTABIINX 'A30B

Hayynas cneumanbHocTth 05.18.12 «Ilpomecchl W anmaparbl NHIIEBbIX
NMPOU3BOJCTB)

I'ykacsan A.B., Kocaues B.C., [lluabko JI.A. CEABHMTEHBHAﬂ OLIEHKA 3D-MOJIEJIEU
IMHEKOB HA OCHOBE VYPABHEHHUM HABBE-CTOKCA W VYPABHEHUA
HEPA3PLIBHOCTU

Coxoao A.C., SlmonkoB A.A., CoxkoaoB C.A. OKCIIEPUMEHTAJIBHAS OILIEHKA
KMHETUKNU JET'PAJALIMM BUTAMHWHA C B COKAX IMMTPYCOBBLIX ITJIOAOB,
OBPABOTAHHBIX BBICOKUM I'MIPOCTATUYECKHNUM JJABJIEHUEM
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OKOHOMUNYECKHUE HAYKHU. Hayuynas cneuuajabHocts 08.00.05
«IKOHOMHUKA U yNPaBJieHHEe HAPOAHBIM X0351liCTBOM))

Glechikova T.O., Osipova M.A., Diviza N.A. THE CRITERIA AND INDICATORS OF THE 126
STRATEGIES EFFECTIVENESS OF EDUCATIONAL ORGANIZATION MANAGEMENT
CeMeHOBa H.H., I'pedGennoBa  P.A. BIO/XKETHOE CTUMVIJIMPOBAHUE 137
NHHOBAIIMOHHBIX ITPOUECCOB B PETUOHE

Tpyoa A.C., Aopsuauna B.B. PAIMOHAJIM3ALIA T'OCYIJAPCTBEHHOI'O
MEXAHU3MA [TPABOBOTI'O PEI'VIIMPOBAHUA TPYJIA B AI'POITPOMBIIIIIEHHOM 160
CEKTOPE 5KOHOMMUKU

SApkuna H.H. CUCTEMHO-UHTEIPMPOBAHHBIM IIOAXOJ K VIIPABJIEHUIO
[MPEAITPUHUMATEJIbCKUMU PUCKAMU 176
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buonornueckue Hayku

YK 597.553.1:577.73(262.5) DOI: 10.47404/2619-0605_2022_1_8

MensaukoBa E.b., MeapunkoB A.B.
OINPEJAEJIEHUE OBBbiEMA BBIBOPKH ITPU IIJIAHUPOBAHUU
NXTUOJIOT'NMYECKUX I/ICCJIEﬂOBAHI/Iﬁ C YYETOM OIIMBKUA
PEIIPESEHTATUBHOCTU

AnHotanusa. IIpoBeneH aHamu3 3aBUCUMOCTH OIIMOKH PENpPE3EHTATUBHOCTH, CBA3AHHOM C
OTpaHUYCHHBIM O0BEMOM BBIOOPKH, B3SATOM JIJISI MCCIIEIOBAHUS XapPaKTEPUCTUK IOMYJISIUN PHIO.
[TokazaHo, 4TO OmIMOKA pENpe3eHTAlMH 3aBUCUT KaKk OT 00BbEMa BBHIOOPKH, TaK M OT YPOBHS
3HAYNUMOCTHU U 4YaCTOThI IIOABJICHHA B BBI60pKe pLI6 C HUCCIICAYCMBIM ITapaMETpPOM. HpezmoxceHa
MOCJIeIOBATEIBHOCT MPOBEACHUSI pacdyera 00bEMa BHIOOPKH, MPOBOAMMAS NPU TUIAHUPOBAHHUU
HUXTHOJOI'MYECCKUX I/ICCJ'IC,Z[OBaHI/II‘/'I, KOTOpasa IIO3BOJIACT MOJIYy1UTH 34IaHHYIO OI_HI/I6Ky
PENpPE3EHTAaTUBHOCTU C YYETOM YPOBHS 3HAUMMOCTHU. [0 MpennoKeHHON METOJMKE ONpPENcIICHBI
MHWHHUMAJIBHO H606XOI[I/IMBIG 00BEMBI BBI60pKI/I IIpu HUCCICAOBAHNH HOHYJ'I}II_[I/Iﬁ YCPHOMOPCKOI'o
mmpora Sprattus sprattus phalericus (Risso)u xamcer Engraulis encrasicolus (Linnaeus).
[IpuBenensl rpaduky 3aBUCUMOCTH OITMOKH PENPE3EHTATUBHOCTH OT 00bEMa BRIOOPKH J1J151 BECCHHE-
JICTHUX YJOBOB YCPHOMOPCKOro mmpoTa M OCCHHC-3MMHUX YJIOBOB XaMCBhI. HpI/I N3Y4YCHUU
BO3pPACTHOI'O pacClIpeaciiCHUud € YyYCTOM BCEX BO3PACTHBIX I'PYIII, KOJIUYCCTBO pLI6 B HCCHeﬂyeMOﬁ
npoOe JOIDKHO PAaBHATHCS HAWOONBIIEMY M3 HAWICHHBIX 3HAUEHWH U Pa3IUYHBIX BO3PACTHBIX
Tpymil.

KiloueBble  cjioBa:  MXTUOJOTHYECKHME  HMCCIENOBaHUsS, OOBEM  BBHIOOPKHM,  ommMOKa
PCIIPE3CHTAaTUBHOCTH, YPOBCHb 3HAYMMOCTH, CTaTUCTUYECKUI aHaAJIU3.

Mel’nikova E.B. Melnikov A.V.
DETERMINING THE SAMPLE VOLUME WHEN PLANNING
ICHTHYOLOGICAL RESEARCH TAKING INTO ACCOUNT THE
ERRORS OF REPRESENTATIVENESS

Abstract. An analysis of the dependence of the error of representativeness associated with a limited
sample size taken to study the characteristics of fish populations was carried out. It is shown that the
representation error depends both on the sample volume and on the level of significance and
frequency of occurrence in the sample of fish with the studied parameter. The sequence of the
calculation of the sample volume, carried out when planning ichthyological studies, which allows
you to get a given representativeness error, taking into account the level of significance, is proposed.
According to the proposed method, the minimum required sample volumes were determined in the
study of sprat Sprattus sprattus phalericus (Risso) and anchovy Engraulis encrasicolus (Linnaeus)
populations. Graphs of the dependence of the representativeness error on the sample size for spring-
summer catches of Black Sea sprat and autumn-winter catches of hamsa are presented. When studying
the age distribution taking into account all age groups, the number of fish in the test sample should
be equal to the largest of the values found for different age groups.

Keywords: ichthyological research, sample size, error of representativeness, significance level,
statistical analysis.

Beenenue. C 1enbl0 NOJYYEHHS] JOCTOBEPHBIX PE3YJIBTATOB O BO3PACTHOM
CTPYKTYp€ MPOMBICTIOBBIX CTaJl OJHUM U3 TJIABHBIX BOIPOCOB, SIBJIIETCSI OMPEICIICHHUE

MUHUMaJIbHOTO 00beMa BbIOOpKH. [IpaBuiibHO BEIOpAaTh 00bEM OYEHBb BAXKHO IMOTOMY,
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YTO ONTUMAJIBHOE KOJUYECTBO HCCIIECIOBAHHBIX SK3EMIUISIPOB PbIO, OOECreyrBaeT
JIOIYCTUMYIO MOTPEIIHOCTh U MO3BOJISIET CHU3UTh CTOUMOCTD U TPOJOJIKUTEIBHOCTD
uccienoBanuil. [Ipu npoBeeHNN UXTHOIOTHYECKUX UCCIIEI0BAaHUI, OMOTOTrHUECKOMY
aHaJIU3 MOABEPral0T BEIOOPOUHYIO COBOKYITHOCTb, CIy4aliHBIM 00pa3oM OTOOpaHHYIO
U3 yJIIOBOB MPOMBICIOBBIX Cyl0B. [lomyueHHbIe pe3yapTaThl OMOJIOTHUECKOTO aHAIN3a
HCCIIETyeMON BBIOOPKM TEPEHOCAT Ha YJOB B IIeoM. Pasznuume XapakTepHUCTHK
BBIOOPKHU U YJIOBA B IIEJIOM SIBJISIETCSI OITMOKOM penpe3eHTaTUBHOCTH, KOTOPasi 3aBUCUT
KaK OT 00bEMa BEIOOPOYHON COBOKYITHOCTH, TaK M OT HMCCIEAYEMBIX XapaKTEPUCTUK
yJIOBa.

OmmOKu  penpe3eHTaTUBHOCTH  HEYCTPaHUMBI, TaK KaK BBIOOpOYHAS
COBOKYITHOCTh HHKOTJ]a MOJIHOCTHIO HE OTPA)KAET XapaKTEPUCTHKHU YJIOBA B IIEJIOM.
OnHako yYMEHBIIUTH JO TPUEMIIEMbIX BEJIWYMH  BO3HHUKAIOUIUME  OIIMOKU
PENpPE3eHTaTUBHOCTH  MOXHO Ha JTale IUTAHUPOBAHMSI  MXTHUOJIOTUYECKUX
UCCIICJOBAHUM.

H.A. IlnoxuHckuii B pabote « Anroputmbel 6noMeTpun» [1] Bce nccnenoBanus
Aenua Ha 4 ypoBHS MOpora BEPOATHOCTH O€30ITMO0YHBIX MPOTHO30B: YpOoBEeHb O —
UCCJICIOBAHUSI TPYAHO HU3MEPSIEMBIX TMPHU3HAKOB, TpPy0dO OPUEHTHUPOBOYHBIC
XapaKTePUCTHKH; YPOBEHb | — OOJBIIMHCTBO OHOJOTHYECKUX HCCIIECIOBAHUM,
HayalbHBIC CTAAUM W3YyYCHHs, HWCCIACAOBAHWE HOBBIX SBJICHHWH; YpPOBEHb 2 —
yriyOJieHHe pPe3yJIbTaTOB TEPBBIX HCCICIOBAHUN, METOIUYECKUE PEKOMEHIAINH;
ypOBEHb 3 — PAacCCMOTPEHHE CIIOPHBIX BOIMPOCOB, M3YYCHHE BPEAHBIX M STOBUTHIX
BemecTB. /[ Hanbosee pacpocTpaHEHHOTO YPOBHS | MpW HAZIEKHOCTH Pe3yJibTaTa
B1 = 0,95 [1] mocrarounblii 0o0beM rpymmbl coctaBmsieT 30 k3. IIpu stom H.A.
[T10XMHCKUI OTMEUal, YTO BEJWYMHA JOMYCTUMOM MOTPEIIHOCTH YCTaHABIUBACTCS
Ha OCHOBE OMOJIOTUYECKUX 3HAHU.

[To metony K.A. OtnenbHoBO# [2] mist onpenesieHus MUHUMAJIBHOTO 00bEMa
BBIOOPKM YCTAHOBJIEHO TPU YPOBHA TOYHOCTU: OPHEHTUPOBOYHOE 3HAKOMCTBO
(MUIIOTHOE MCCIEIOBAHKE); UCCIAEA0BaHNE CPEeIHEH TOUHOCTH (ITyOJUKaLUs CTaThu C

nocienyronmM 0Oonee IIyOOKMM U3YYEHHUEM) M HUCCIEJAOBAHHME IOBBIIICHHON
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TOYHOCTU (JUCCEPTALMOHHOE HCCIeAOBaHHE C (OPMUPOBAHHEM OKOHYATENbHBIX
3aKkiroueHui). Tak, Hanpumep, JAJid MTUIOTHOTO UCCIIEIOBAHUS C YPOBHEM 3HAUYMMOCTH
o = 0,05 HeoOXx0oauMO Hcciie0BaTh 44 0co0u.

M.B. Muna B padote [3] ormeuasn, 4To npu onpezeieHnd 00bEMa BHIOOPOUYHOM
COBOKYMHOCTH B UXTHOJIOTHUECKHX HCCIICIOBAHUSAX HAI0 yUHUTHIBATH, YTO B COCTaB
HCCIIeTyeMOM BBIOOPKU BOMIET XOTs OBl OZJHA 0COOb U3 TPYHIHPOBKU, COCTABIISIIOIICH
10% ananusupyemoro yioBa. IIpu peKOTHOCHUPOBOYHBIX HCCIETOBAHUSAX OOBEM
BBIOOPKHU JOJKEH cocTaBisTh 60-70, myyrie 100 3K3eMILISpOB.

Bce »otu pacuerbi 00BbEMa  BBHIOOPOYHON  COBOKYIHOCTH  SIBIISIFOTCS
OPHUEHTUPOBOYHBIMH W HE TIO3BOJISIIOT OIPEACIUTh TOTPEIIHOCTh PEe3yJIbTara
WCCJICIOBAHMS U HAUTH ONTMOKY Pelpe3eHTAaTUBHOCTH. [103TOMY BOTIpOC OTpeAeIeHUS
00BbEMa BHIOOPKH U OIIEHKU OMIMOKHU PENPe3eHTATUBHOCTHU, SBJISIOTCS aKTyalIbHBIMH.

Heabo muccienoBaHusi SBIAECTCS  ONpeelieHHe o00bEéMa BBIOOPOYHOIM
COBOKYMHOCTU TMPH TUIAHUPOBAHUU HWXTHOJOTUYECKUX HCCIEAOBAHUM C yYETOM
OMUOKH PENPE3CHTAaTUBHOCTHU, a TaKkKe OIpesesieHne o0bEMa BBHIOOPKH TpHU
MIPOBEICHAHM HXTHUOJIOTHUECKUX HWCCIACAOBAHUM IIMPOTAa W XaMChI, SIBJISTFOITUXCS
OCHOBHBIMU 00bEKTAMHU YEPHOMOPCKOTO MPOMBICIIA.

Marepuajbl 1 MeTOABI HccaenoBaHusi. UToObI BRIOOPOYHAS COBOKYITHOCTh
oTpakaja XapaKTePUCTUKA W CTPYKTYpPy HCCICIyeMOW TMOMYyJSIHH  PhIO,
CTaTUCTHUYECKON 00pabOoTKe OOBIYHO TMOJBEPrarOT BHIOOPOUYHBIE COBOKYITHOCTH,
B3ATBHIC CIy4YalHBIM 00pa3oM W3 YJIOBOB IPOMBICIOBBIX Cya0B. B 3TOM ciydae
CUHTAETCSI, YTO BHIOOPKA SIBIISIETCS YMEHBIIICHHOM KOMHEH yJIoBa B IICJIOM.

Ecnu peiOBI B yJ0BE pacnpesieneHbl paBHOMEPHO U B UCCIENyeMOUN BBIOOpKE
NIPEJICTABIICHBI BCE TMOATPYIIIBI, Ba)KHBIC JJIS WCCICIOBAHUS, TO TPH YBEIHYCHUU
o0béMa BBIOOPKM N (ecmu N — 00) YacToTa MOSBIEHUS PBHIO C HCCIETYyEMbIM
napaMeTpoM B BBIOOPOYHOM COBOKYIMHOCTU (p*) (Hampumep, ppld OJHOTO BO3pacTa

WJIN C KAKUM-JINOO0 IPYTUM UCCIIEMyEMbIM TTapaMeTpoM), onpeaesisieMast mo hopmyrie

p =" (1)
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rie p* —4acToTa MOSBICHUS B BBIOOPKE PBIO C HCCIIEyEMbIM TapAMETPOM;
Nj — KOJIMYECTBO PBIO C HCCIEAYEMBIM ITapaMETPOM B NPoOE;
N — ofmiee KOJIUYECTBO PHIO B BHIOOpPKE, OYIET CTPEMUTHCS K BEPOSTHOCTHU

ITOABJICHUA pI)I6 C UCCIICAYCMBIM IIApaMCTPOM B YJIOBC B LICTIOM!

limp*=p , (2)

n—-oo

I'Ji€ p — BEPOSATHOCTD MOSIBJICHUS PBIO C UCCIIEyeMbIM IAPAMETPOM B YJIOBE B IIEJIOM.

To ecTp nns onpeneneHUs UCTUHHOTO 3HAUYEHMsS JIOJU PHIO C UCCIETYyEMbIM
rnapamMeTpoM B HOMYJSLUMKA HEOOXO0IMMO 00paboTaTh KOJIMYECTBO PbIO OJIM3KOE K
O0eckoHeyHocTu. Ha mnpakTuke Takoe KOJMYECTBO pPbIO, €CTECTBEHHO, HUKTO HE
oOpabOatbiBaeT. VIXTHOJIIOrMYECKUE UCCIENOBAHUS MPOU3BOJUTCS MO OrPaHUYECHHOU
KOHTPOJIbHOM BBIOOPKE, KOJIMYECTBO PbIO B KOTOPOM HE OYEHB BEIUKO.

3aMeHsIsT  BEpPOSITHOCTH P, OTpeNeNsIeMyl0  COOTHOlIeHueM  (2),
AKCIIEPUMEHTAJIbHO HAWJEHHOW ee OLeHKOW p*, HaiineHHol mo Qopmyne (1), Ml

JIOIyCKaeM HEKOTOPYIO OIINOKY

£=p*-p, 3)

OOyCJIOBJICHHYIO OIrpaHUYEHHBIM OOBEMOM BBIOOpPKH. OTy OIIMOKY Ha3bIBAIOT
OIIUOKON penpe3eHTaTUBHOCTH.

BenuuuHoil gomycTUMON  OIMMOKK  pPENMpPE3eHTAaTUBHOCTH  3aJal0TCS  TIPH
IUTAHUPOBAHUU SKCIIEPUMEHTAIBHBIX UccieNoBaHui. [Ipy 3TOM yUnTHIBAIOT, YTO MpU
YBETUYCHUH O0bEMA aHANM3UPYEMOW BBIOOPKH OIIMOKA pPEMpe3eHTAaTHBHOCTH
YMEHBIIAETCS U B IPEIEILHOM Cllydae Mpu N — 0o OIIMOKA Penpe3eHTaTUBHOCTH € —
0, omHAKO TmMpU DBTOM YBEIMYUBACTCA TPYAOEMKOCTh HKCIIEPUMEHTAIBHBIX
HCCIIETOBAHUM.

Yactora mosiBieHUss PO C€ UCCIEAyEeMbIM TMapaMeTpoM U  OlIMOKa

PEHIPC3CHTATUBHOCTHU, OIPCACIICHHBIC Ha OCHOBC OI'PAHUYCHHOI'O KOJIMYCCTBA

11
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CIIy4allHBIX BEJTMYMH, MPEJCTABISAIOT COOON CydyalHbIe BETUYUHBI.

BepositHocts W TOTr0, 4TO OlLIEHKA p* MCCaeayeMoro napameTpa, HalieHHas 1o
OrPaHUYEHHOW BBIOOPOYHOM COBOKYNHOCTH, OTKJIOHHUTCA OT CBOEr0 HMCTHHHOIO
3HAQYEHUSI p HCCIEAYEMOW IMOIMYyJSIMUA MEHbBIIE, YEM Ha BEJIWYMHY JOITYCTHUMOMU

OLIMOKY PENpPe3eHTAaTUBHOCTH €, MOKET OBIT HaiiieHa U3 COOTHOIIEHUS [4]:

&
a[p*]

Wilp™ —pl <&} = 20(—2), (4)

rae W — BeposITHOCTh MOSIBJIEHUS OMIMOKH PENPE3CHTATUBHOCTH HE MPEBBIIIAIOIICH
3a1aHHOM BEIIMYUHBI;
p* —4actora nosiBJIeHus B poOe pbI0 C UCCIIEyEMbIM TAPAMETPOM;
p — UCTUHHAS BEPOSITHOCTB;
€ — ouOKa penpe3eHTaTuBHOCTH;

o[ p*] — cpennee kBampaTHUecKOe OTKIOHEHHME BEIUYHMHBI p*, onpenenseMoe

AJIs1 BCJIMYKWMH UMCIOIUX aJIbTCPHATHUBHYIO UI3MCHUYHNMBOCTD, 110 (bopMyne:

olp x| = , (5)

rie q=(1—p*) — mons ciaydaeB, B KOTOPBIX HE BCTPEUACTCS HCCICAYyEMbIil
MPU3HAK;
1 — KOJIMYECTBO 0co0el B BLIOOPOYHON COBOKYITHOCTH;

&
(D(G[ p*]) - (byHKHHH Jlanmaca, 3Ha4YeHUs KOTOPOM OMNPEAECISIOTCA U3

COOTHOILICHHUS [4]:

t2

D(u) = b dt. (6)

1 u _
ﬁfoe

Ha npakrtuke 3Hauenus @ynkiuu Jlaminaca 00bIYHO ONPEACIIAIOT MO Ta0IUIaM,

KOTOpbIE€ TPUBOIATCA B JUTEpaType MO MaTEeMaTH4ecKOW cratuctuke [4, 5] mud

12
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pa3IMYHBIX UHTEPBAJIOB U.
HNutepBan U B BeIpaxxeHUH (6) ¢ yuyeToM cooTHomIeHHH (4)-(5) MOXKeT ObITh

HalijeH no Gopmye:

evn
p*q

(7)

B wuxtuonoruueckux HCCIICAOBAHUAX YaCTO IIOJB3YIOTCA HC BEJIMUYMHOM

BGPOHTHOCTI/I OH_H/I6KI/I perGBGHTaTI/IBHOCTI/I W, a BGJIH‘IHHOIZ
a=1-W, (8)

KOTOPYIO Ha3bIBAIOT YPOBHEM 3HAYMMOCTH [5].
C yuerom BwipaxkeHuil (4) u (8) MOXHO HaWTH BBIpAKEHUE, CBSI3BIBAIOIIICE

3HaueHus QyHkuuu Jlamnaca ¢ BETUYMHON YPOBHS 3HAYMMOCTH
du)=1—-a«a. 9)

N3 Belpaxkenus (7) JETKO ONPEAENUTh KOJWYECTBO OCO0EH, KOTopoe
HEOOXOJAMMO UCCJEeNOBaTh JUIsl MOJYYEHUs pe3yJibTara C 3aJaHHOW OIIMOKOU

pEeNpPE3EHTAaTUBHOCTHU

u?p; (1-p;)

n = 2

, (10)

riae N — HeoOX0oAMMOE KOJIUYECTBO PBIO, IOMICKAIINX HCCIICIOBAHMIO;
u — 3HaYeHue, onpeaensiemMoe u3 Tadbmui pyaknun Jlamnaca;
pi* — OXuJaeMas 4acToTa IMOSBJICHHUS PHIO C I-ThIM NPHU3HAKOM B HCCIICITYyeMON
BBIOOPOYHON COBOKYITHOCTH;
€ — 3HaYEHHUE OIMUOKH PENPE3CHTaTHBHOCTH.

13
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N3 Beipakenuit (1)-(10) ciaemgyer, 4TO KOJUYECTBO MCCIIEAYEMBIX 0CO0EH mpu
NPOBEICHUH HWXTHOJIOTHUYECKUX HCCICIOBAHUM 3aBUCUT OT TpeOyeMoro YypoBHs
3HAYUMOCTH, JOMYCTUMON OIMMOKH PENpe3eHTATUBHOCTH M YaCTOTHI TOSIBJICHHUS B
BBIOOPKE PBIO C UCCIIETYEMBbIM MPU3HAKOM.

Ha sTane niaHUpoBaHHs UXTUOJIOTMYECKUX HCCIIEIOBAHUN MPHU ONPEICICHUH
00BbEMa BBIOOPKH IS TONYYCHHS 3alaHHOM OMIMOKH PENpe3eHTaTUBHOCTH MOXKHO
NENCTBOBATH B CIIEAYIOILIEH MOCIE0BATEIbHOCTH.

1. 3anaémcst BeIMUMHOM OIIMOKYU PENPE3EHTaTUBHOCTH &, YPOBHEM 3HAYMMOCTH
o, JlaJee Ha OCHOBE JIMTEPATYpPHBIX JAHHBIX WJIM PE3yJbTaTax IpeIBapUTEIbHBIX
MCCIIE0BaHUM 3a1aéMCsl O’KUAEMOI YaCTOTOW MOSBIIEHUS PBIO pi* ¢ UCClIenyeMbIM
napaMeTpoM.

2. ITo dhopmyne (9) naxoaum 3HaueHne GyHkuu Jlammaca.

3. [To Tabnunam 3Hauenuit pyukuuu Jlamnaca [5] wiid 4UCICHHBIM METOIOM 10
dbopmyite (6) HaXOaUM 3HAYEHHUE UHTEpBaa U.

4. Ilo d¢dopmyne (10) paccuuTbiBaéM HEOOXOJIUMOE KOJIUYECTBO PBIO,
MOJIC)KAIINX UCCIISIOBaHNIO (MUHUMAIbHBIN 00BEM BRIOOPOYHOM COBOKYITHOCTH ).

OcoOEHHOCTh CTAaTUCTUYECKUX HCCIEAOBAHUI 3aKII0YaeTCsl B TOM, YTO YEM
TOYHEE TpeOyeTcsl ONpeneNuTh XapaKTEPUCTHUKU CIIy4ailHOro pachpeleieHusi, TeM
OOJBIITMM KOJIMYECTBOM CBEICHUM 00 HCCIeTyeMOU CIydyalHOW BETUYHHE JIOJDKEH
oOnagath uccienoBarenb. [losToMy mnpu MIAHUPOBAHUM SKCHEPUMEHTA C LEJBIO
MUHUMM3AIIMA  3aTpaT © COKpAIIECHUS BPEMEHU WCCIENOBAHUS HEOOXOAMMO
NpelBapUTEIbHO TEOPETHYECKHM (Ha OCHOBE aHaiu3a JMUTEPaTypHBIX WU
AKCIEPUMEHTAJIbHBIX JaHHBIX MPEIbIAYIIUX JET) OLECHUTh MPEAesibl BO3MOXKHBIX
M3MEHEHHI UCCIIeNyEeMbIX TapaMEeTPOB.

Hanpumep, mnpu mnpoBeIEHUH UXTUOJOTUUECKUX MCCIIEAOBAaHUNA OOBIYHO
3a/1af0TCsl YPOBHEM 3HAYMMOCTH paBHbIM o = 0,05. B »TOoM ciydae u3 Tabmnwil
HHTErpajia BepoaTHOCTH [5] ¢ yderoMm 3HaueHus @(u) = 0,95, onpeaeneHHOro Io
dopmye (9), Haxogum, uto uaTepBai U = 1,96. Ecnu ommbka penpe3eHTaTuBHOCTH

HC O0JIKHA IIPCBLIIIATDL & = 0,1, U IIPpHU 3TOM OXKnaacMasa 4aCToTa IMOABJICHUA pBI6 C
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uccienyeMbiM mapamerpoM pi* = 0,5, TO s TMOJy4YeHUs TaKOW OIIMOKU
pENpe3eHTaTUBHOCTH B COOTBETCTBUU ¢ cooTHomeHueM (10), HeoOxomammo
uccaenoBarb He MeHee 96 ocoOeil. Ecin e mpH TeX e yCIOBUAX 0KHIAETCs, YTO
pi* = 0,1 To 06bEM BEIOOPOYHOM COBOKYITHOCTH 3HAUUTEIIBHO MEHBIIE — 35 0coOei.

B ocHOoBy s pacueta OWIMOKKA PENpPE3E€HTATUBHOCTH MapaMeTpPOB
HCCJIETyeMbIX TPOMBICIOBBIX CTaJ OBUIM TOJIOKEHBI PEe3yJbTaThl COOCTBEHHBIX
MHOTOJICTHUX HCCIeoBaHui U auteparypHbie nanHbie (2003-2017 rr.) BO3pacTHBIX
pacrpezelieHnuii uepHoMopckoro mmpota Sprattus sprattus phalericus (Risso, 1826) u
eBporneiickoro aHuoyca Engraulis encrasicolus (Linnaeus, 1758) (xamcsr). [IpoGsr
OTOMpAINCh U3 TPAJIOBBIX YJIOBOB MPOMBICIOBBIX CYJIOB CIy4aiiHbIM 00pa3oM. Paiion
cOopa mpoO OXBaThIBaN IOTO-3alaaHbld M I0XHBIA Imeabd Kpeima [6, 7, 8, 9].
NunuBuyansHbld Bo3pacT peid omnpeaensiau mo oronutam [10], ¢ ucnonp3oBanuem
OouHOKyJIsIpHOro Mukpockona MbC — 9, npu yBennuenuu 2x8.

Pe3yabTarhl HCC/IeI0BaAHUS U UX 00CY:KIeHUue. Menkue nenarndeckue polobl
IITTPOT U XaMca SIBJITIOTCSI OCHOBHBIMU 00BEKTaMH YePHOMOPCKOTO mpombicia [11, 12,
13, 14]. Oty BUIBI PBIO XOTS M UMEIOT ONPEIEIIEHHOE CXOJICTBO B XapaKTepe MUTAHUS
(MOTpeOASIOT  ME30300IJIaHKTOH, MPEUMYIIECTBEHHO —  KOIENoJ), WMEOT
CYIIIECTBEHHBIC Pa3UYMsl B TOJOBBIX XHU3HEHHBIX IMKJIAX, YTO CKa3bIBaeTCs Ha
BO3pacTHOM coctaBe mnomyssmmida [15, 16, 17]. Ilostomy pacuer ommOKu
pPEeNpe3eHTaTUBHOCTH MPH MPOBEICHUH HCCIEA0BAHNN BO3PACTHOTO pacpe/IeIeHUs B
yJIOBaX MPOMBICIIOBBIX CYZIOB HA OCHOBE METOIUKH, TPEITIOKEHHOM B pazaene «Meron
OTIpeNIeICHUS] ONTUOKN PEMPE3CHTATUBHOCTHY TPOBEAEM OTAETHHO IS INPOTa U
XaMCBI.

Y X0510101F00MBOTO0 YepHOMOPCKOro mimpoTa Sprattus sprattus phalericus
(Risso) (Pisces: Clupeidae) nepecToBslii mepuo,| MPUXOAUTCSA HA 3MMHEE BpeMs roja,
a TTOCIICEHEPECTOBBIN HATyJl — Ha BECCHHHUE MECSIIBI; 3aBEPIIACTCS HATYJ B HIOHE—HUIOJIE.
VYII0BBI MINPOTA JTOCTUTAOT MAKCUMAIBHBIX 3HAYEHUW B BECEHHE-JIETHUW MEPUOJ
(ampenb-ceHTAOPH) ¢ mMpeobsiaaHueM B JIETHHE Mecsia (Moib-aBrycT). B jmeTHux

YJ0Bax MIpOT NPEACTABIICH TPEMA BO3PACTHBIMHU KJIaCCaMM: CCTOJICTKH, ABYXJICTKH U
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TpexiueTku. B nponentHom cootHomenun — 10,6 % ceronetku (0+), 86 % nByxJieTKH
(1+) u 3,4 % tpexnerku (2+). CoraacHO MHOTOJICTHUM JaHHBIM TaKO€ BO3PACTHOE
pacnpesiesieHue SBIIIETCS XapaKTePHBIM I HAryJbHOTO MEpHUOAa YEPHOMOPCKOTO
mmmpora [6, 9, 18, 19].

Jlns pacdyera OWMOKM pPENPE3eHTATUBHOCTU HCCIEAOBAaHUI BO3PACTHOTO
pacnpeaeneHus 3amaauMcs ypoBHEM 3Haunmocth o = 0,05, KOTOpPBIN SBISIETCA
OOILIETPUHATHIM B UXTHOJOTUYECKUX HCCIEAOBaHUSAX. B 3TOM ciiydae mHTEepBan u
=1,96.

Ha pucynke 1 uzo0paxkeH rpapuk 3aBUCUMOCTH OIIMOKHU PeNpe3eHTaTUBHOCTH
€, PACCUMTAHHOW MO MPENIOKEHHOW METOAMKE, B 3aBUCUMOCTH OT KOJIMYECTBA PbIO
(n), B wmcciemyeMoii BBIOOPOYHON COBOKYIMHOCTH. OTHOCHUTEIBHBIC UYUCICHHOCTH

BO3pPACTHBIX KJIACCOB, AJIAA KOTOPHBIX ITPOBCACHBI pACUYCThI, YKAa3aHbI B IIPOLICHTAX.
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PucyHnoxk 1 — 3aBUCHMOCTD OIIMOKH PENPE3EHTATUBHOCTH OT 0ObeMa BBIOOPKH J1JIs
BECEHHE-JIETHUX YJIOBOB YEPHOMOPCKOI'O HIIPOTA:

1- ceronerku (10,6 %); 2 — nByxietkn (86 %); 3 — Tpexierku (3,4 %)

Ha rpadukax ykazaHO KOJMYECTBO HK3EMIUISIPOB, KOTOPOE HAJIO MCCIICOBATH,

JUTSL TIOJTyYeHHUsI OIIMOO0K perpe3eHTaTuBHOCTH paBHoe € = 0,05 u € = 0,1. Ha pucynke
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1 BUAHO, YTO KOJIMYECTBO UCCIIEIOBAHHBIX IK3EMIUIIPOB, MPUHAIEKAIINX K pa3HbIM
BO3pAaCTHBIM  TpynmnaM (Mpd  OJUHAKOBOM  3HAYEHUW  3aJaHHOW  OLIMOKHU
PENPEe3eHTAaTUBHOCTH ) OYIET pa3InIaThCA.

s Hambonee MajJOYUCICHHOTO BO3PACTHOrO Kiacca (TPEXJIETKH) 3HAYCHUS
omuOKu € OyIyT HAWUMEHBIIUMH, MJis1 0oJieé MHOTOYHUCICHHOTO (IBYXJICTKH)
COOTBETCTBEHHO — HaUOOJBIINMH.

[Ipu nomyctumoii ommuodke (¢ = 0,1) HEoOXoAMMOE TSI U3YUYECHUS] KOJIUYECTBO
CEroJIETOK COCTaBUT 35 3K3., IS ABYXJIETOK — 45 3K3., 11 TpexiaeTok — 10 3x3. [Ipu
3TOM OOBEM BBIOOPKH OIpeAessieTcss MO0 HauOOoJIbIIeMy KOJHMYECTBY pbIO,
HEOOXOIUMBIX ISl TIOJIyYEHUS 3aJaHHOMN OIIHOKHU.

Jlnst nony4yeHus 0oJiee TOUHBIX PE3yibTaTOB (OMIMOKA pENPE3EHTaTUBHOCTHU € =
0,05) KoMUYeCcTBO UCCIEAYEMBIX PHIO YBETUUMBACTCS U COCTABIIACT JIJIsl CETOJIETOK 145
9K3., IS ABYXJIETOK — 185 3K3. m myust TpexiteTok — 50 3k3. (cM. puc. 1).

TenmnontobuBas xamca Engraulis encrasicolus (Linnaeus, 1758), (eBpormefickii
aH4YoyC), B OTJIMYUU XOJOJOJIFOOMBOTO IIMPOTAa HEPECTUTCS B HIOHE-HMIOJE, a
HaryJMBaeTcss B TIOCJIECAHUI Mecsl] JieTa M OCEHBIO (aBTryCT-OKTS0ph). Xamca,
HaryJIuBasiCh MPEUMYIIECTBEHHO B CEBepO-3amajHol vactu YEpHoro Mops,
COBEpIIaeT MPOTSHKEHHBIE 3MMOBAJIbHBIE MHUTpalnM, yxonas k Oeperam KaBkaza u
Typuun. Hapsny ¢ OCHOBHBIM 3MMOBAJIBHBIM apeaJioM YEPHOMOPCKOM XaMChl Y
AHATOJIMACKOTO M KaBKA3CKOTO MOOEPEKbs CYIIECTBYET JOMOJHUTEIbHBIN, KOTOPBIHA
HAXOJUTCS y F0r0-3araiHoro 1 10okHOro nodepexns Kpbima. B nepros 3umMoBky xamca
MaJIONO/IBKHA M 00pa3yeT IJIOTHbIE YCTOWYHMBBIE CKOIUICHUs, HauOoiee yJ0OHBIE
1utst 9(pPeKTUBHOTO 00JI0BA KOMIEITHKOBEIMU HEBOIAMH U PA3HOTITYOMHHBIMU TPaJIAMH
[7,11, 14, 15, 20, 21].

B cBoux pabdotax I'.B. 3yeB [16, 17] mokasaii, 4To BO3pacTHOE pacrpeieicHne
xaMchbl MeHsieTcst ¢ Tojiamu. Tak ¢ 1999 o 2007 (mepBblii TUIT) pa3MepHO-BO3PACTHOM
COCTaB yJjoBa OBLI MPEJCTaBICH TMATHIO BO3PACTHBIMU KJIACCAMH: CETOJICTKH,
JBYXJIETKH, TPEXJIETKH (IOMUHHUpYIOIIee KonuuecTBO 6osee 60 %), 4eThIpeXIeTKU U

NSATUJIETKY (€IUHU