BOITPOCEI PBEIEOJOBCTBA, 2006, mom 7, Nel(25), ¢.150-160
PROBLEMS OF FISHERIES, 2006, vol. 7, Nel(25), p.150-160

METOJUYECKHUE ACITEK ThI UCCJIE[JOBAHUN
VIK 639.2.053.7
CPABHUTEJIbHBIA AHAJIN3 METO/OB BITA H
BOCCTAHOBJIEHHOT'O 3AITACA PbIE (B3P)
© 2006 r. A.K. MaTkoBCcKHi
locyoapemeennslii HAYYHO-NPOU3E00CMEEHHBINE YEHMP
puibrozo xossaticmea, Tiomens 625023
IMocrynuna B pegaxumio 01.03.2004 r.
OxoHuaTenbHbIH BapuaHT nony4ded 25.01.2006 r.
Ilo mpuMeHsAEMBIM YpaBHEHMSIM U Pe3yJIbTaTaM pacveToB PacCMOTPEHO
cxoactBo U paznudus merogos B3P u BITA. OtmedeHo 3Ha4MTENBHOE
CXOJICTBO B OLIEHKAaX YHMCJIEHHOCTH MPOMBICIOBOTO 3amaca phib.
IMonuepkusaercst npocrora Merona B3P, B koTopoMm HeT HEOOXOAMMOCTH
HCIOMBb30BaHMs KO3(GHULIMEHTOB CMEPTHOCTH PHIO H B KaUeCTBE BXOIHBIX
MaHHBIX IPUMEHSAETCSI TOMBKO Haubonee 10CTymHas HHPOpMALUsL.

B MeTomax u3yueHHs COCTOSHHS 3armacoB pbl0 0co00e MECTO OTBOIMTCS
pasmu4HbIM KoropTHbIM MoaessM (badasu, 2000; Bacunbes, 2001). HecomuennbiH
MPHOPHUTET B UX CO3MAHHM MPUHAJIEKUT OTEUECTBEHHOM HAyKe, NOCKONbKY B OCHOBE
BCeX MOAU(HUKALMK TMOO0 MCIONB3YETCA ANTOPUTM OMOCTATHCTHYECKOTO METOIa
(BCM) A.H. [lepxkaBuna (1922), nub0 akKyMyTHpPOBaHHbIH JaHHBIA NOAXOA, HO
MMEIOMIMHM MPOJOKEHUE B Y4YeTe I0Ka3aTeld eCTeCTBEHHOM CMEPTHOCTH B
npemioxkernroi @ W. bapanosem (1918) dhopmyne. [Tocnennas Hamma mupokoe
NpUAMEHEeHHe B 3apyOeskHbIX uccnenopanuax (Schumacher, 1970; Pope, 1972; Pope,
Shepherd, 1982) mocne co3nanus @.E. @paem (Fry, 1949) merona BUpTyaabHO-
nomymsunoHHOro aHanmsa (BITA), koTopsrii okasancs aHaJMOTUYIHBIM MOJEITH
A H. Jlepxxasuna ([lemenToena, 1976).

Hcropust pa3BUTHA paccMaTpUBAEMBbIX IBYX HANPABICHAW, UMEFOLIMX I10 CYTH
OJTHY OCHOBY B KOTOPTHOM MOJIEJTMPOBAHHUH, a TAKKE MMPEUMYLIIECTBA K HEOCTATKH
KXKI0T0 U3 HUX JIOCTAaTOYHO XOPOLIO H3JIOKEHB! B jmTepaType (3acocos, 1970;
HementeeBa, 1976; Mankun, 1999), nostromy ormeTum nwvinb, yto BCM naer
BO3MOXXHOCTh TOJIYYHTh CPABHUTEIBHO HANEKHYIO MHHUMAIbHYIO OLEHKY
IIPOMBICIIOBOTO 3amaca pei0, a Metoa BIIA Gonee moHy 0 €ro BeJTHUHHY, HO MEHee
TOUHYIO B CBSI3H C HEOOXOAMMOCTBIO HCIIONB30BAHMS YCIOBHBIX KO3 duimeHTOB
ecTecTBEHHON cMmepTHOCTH. [lpudem, nmo muenuro E.M. Mankuna (1999), B
3aBUCHMOCTH OT 33714, KOTOPbIE CTABHT Mepej co00i uccenoBaTe b, He BCETIa CTOUT
OT/IaBaTh MPEANOYTEHHE OONEe MOTHOMY, HO MEHEE TOUHOMY Pe3yIIbTaTy.

W3 BBIIIEH3NI0KEHHOTO OYE€BUAHBIM SBJISIETCS HEOOXOAMMOCTD JaJIbHEHIIETo
COBEPHIEHCTBOBAHUA KOTOPTHBIX MOAEEH MO MCKIIOYEHHIO MCIIONIb30BAHHUS
k03 PHUIMEHTOB eCTECTBEHHOH CMEPTHOCTH 0e3 yrepOa OLEHKHU MOTHOTHI ONpeIe/IeHHs
IpoMbICI0BOro 3anaca. OnHO U3 BO3MOMKHBIX PEIICHHM 3TOH 3341 COIEPIKUTCS B
METO/Ie BOCCTaHOBNIEHHOTO 3anaca prid (B3P) (Markosckwuit, 2001). B cBsizu ¢ 3miM
0COObIH HHTEPEC MTPECTABIIACT CPABHUTEIbHbIN aHAIH3 3Toro MeTona ¢ BITA, rae rakke
YUMTHIBAETCA YOBLTH PBIO OT €CTECTBEHHONH CMEPTHOCTH.
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CPABHUTEJIbHBIM AHAJIM3 METOJ/IOB BITA

MATEPUAJT U METO/IbI UCCIIEJOBAHMA

B xauecTBe HCXOIHOTO MaTE€pUaa IJisi CPABHHUTEILHOIO aHAJIH3A JBYX METOJIOB
MOCITY>KHJTH PA3TIAIHbIE KOHTPOJBHBIE IPHMEPDI 13 «METOMHYECKUX PEKOMEHIALMM. . .»
ArnaatHHUPO (Taciokos 1 1p., 1980) 1 BHUPO (Ceunn u ap., 1990), B 4acTHOCTH IO
aTnaHTH4ecKou capmune Sardina pilchardus v xopromxe Osmerus mordax dentex
O0cKoii ryOsI.

I[TockonbKy B MeTogudeckoM mnane ¢ BITA Bce Oonee MeHee ACHO, O3TOMY
HECKObKO moapoOHe# octanoBuMcs Ha Meroae B3P. Kak yxe orMedanocs, 3Tor
METOJ OTHOCHTCA K KOTOPTHBIM MOJENAM, H NMPH €r0 HCIIONb30BAHHH HET
HEOOXOTUMOCTH pacdyeTa Ko3(ppHULIMEHTOB eCTECTBEHHOH H IPOMBICTIOBOH CMEPTHOCTH.
B cBasu ¢ atum obs3aremsHoe ans metonoB BITA u BCM pmomymienwue, 4ro
MHTEHCHBHOCTB MPOMBICITA 32 AHATM3HPYEMBIH HHTEPBAJI BDEMEHH ABJIAETCA HEKOTOPOH
OCTOSTHHOM BETAYMHOM, B TJAHHOM CJTy4ae HE CITY?KUT TAKUM KECTKHUM YCJIOBHEM, XOTA
1151 IOy 4EHHMS MPOTHO3HBIX OLIEHOK OHO TAK 7K€ IIPHHUMAETCS.

MeTron B3P ocHoBaH Ha CleAyOIMUX TPEX OCHOBHBIX MONOKEHUAX:

1. Mexay yIOBOM M TITOTHOCTBIO MITH YHCIIEHHOCTHIO PBIO B 30HE 001084, a
TaKXKe POCTOM YHCIICHHOCTH TOMY/ISILMAM W BPEMEHEM CYILECTBYET CXOMKHH THIT
3aBHCMMOCTH. B paBHO# cTerneH! KAK YHCIIEHHOCTB ITOITYJLMH B CHITY JTAMUTHDPOBAHUSA
PasIHIHBIMH (PaKTOpPaM¥ CPEJIbI He MOMKET OECKOHEYHO BO3pacTaTh BO BDEMEHH, TaK H
YNOB MOKET JOCTUTATh JIMIOb OTPENETIEHHOM NPEETbHOMN BETHYUHBI B 3aBUCHMOCTH
OT IUTOTHOCTH PBIO B 30HE 00/I0BA M CYLIECTBYIOLIEH HHTEHCUBHOCTH IPOMBbIciia. Bee
3TO MO3BOJIAET BHIPA3UTh IMPHPALIEHHE YII0Ba KO BPEMEHHM KaK:

dc

};:5'((3“,\; -c) (1)

IJie ¢ — peaNbHBIN YIOB, 3K3.; / — BpeMs; § — K03 (PHLUEHT NPONOpIHOHATIBHOCTH;
C .~ MaKCUMaJIbHbIH yIIOB, 3K3.

TH

MaxcuMaIbHbIH YIOB ABAETCA TEOPETHIECKUM BbUJIOBOM H B 3HAYHTEIbHOM
MEpe OTPAXKAET YUCTIEHHOCTH PHIO IPOMBICTIOBOTO pa3mMepa B 30He 0610Ba. [Ipu 3ToM
4e€M HHTEHCHBHEE NIPOMBICEN, TEM TOYHEE OLIEHKA MOCeIHEH BeMMUMHbIL. B panee
onmy0ONHMKOBAHHOHM PaboTe 3TOT MoKa3aTe b ObLT HAa3BaH KaK YCIIOBHBIH IPOMBICTIOBBIH
sanac (MarkoBckuit, 2001).

[Mocne vaTErpUpOBaHus ypaBHEeHHE | MPUHUMAET CIIe My OIHI BHI;
e=C, . (1 —e""}) (2)

Cnenyer oTMETHTD, 4TO KO3 UIHMEHT TPOTIOPLMOHATHHOCTH = JIMOIb NIPH
CTaOMIIbHOM MHTEHCHBHOCTH MPOMBICTIA MOXKET XapaKTepu30Bath Koddduiment obmeit
cMepTHOCTH pbI0. IlocKONbKY B peaIbHOCTH HHTEHCHBHOCTD IMTPOMBICTIA €3KETOTHO
MEHAETCSA, TO JAHHBIN KO3(QHIUEHT OTPAKAET MPOMBICIOBYEO YOBLTH H JIMIIb YACTHIHO
ECTECTBEHHYIO CMEPTHOCTb.
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MATKOBCKHWIA A K.

2. YBeMyeHHe HHTEHCHBHOCTH MPOMBICIIA BEIET K COKPAIIEHHIO YHCIICHHOCTH
PBIO, OrHOAOIIMX OT €CTECTBEHHBIX IPUYHH, K HA0DOPOT, YeM HUKE HHTEHCHBHOCT
MPOMBICJIA, TEM BBIIIE €CTECTBEHHAS CMEPTHOCTB.

N, = Z(C ~¢) 3)

roe N, e YHCJICHHOCTD prG, MOrudarImux OT €CTECTBEHHBIX MNPHAYHH, 3K3.

3. IIpoMbIC/IOBAs YUCTIEHHOCTh PHIO KAKIOW I'€HEPALMH CKIIABIBAETCA M3
YHCJIEHHOCTH PBIO, IOTHOAFOLIHX OT ECTECTBEHHBIX MPHYMH U OT IIPOMBIC/IA.

N=N, +N, (4)

e N — 9HCIIeHHOCTh 0C00ei OTHOM reHEPaLMH, JOCTHTTIHX IPOMBICIIOBOTO pa3Mepa,
9K3.; N, — YMCIEHHOCTh 0C00eH 0THOM FeHEPALMH, IIOTHOAIOIMX OT MPOMBICIIA, IK3.

t
N =>c (5)
i=1
rae ¢, — GaKTHYECKHIT BBIIOB ITEHEPALIMHI B TOJI i, 3K3.; / — KOJIMYECTBO JIeT y4acTHs
TeHEPALHH B IIPOMBICIIE.

[Toncrasnss ypaBHeHMs 3 ¥ 5 B ypaBHEHHE 4, ITOITy9aeM:
N = Z Cmaxi (6)
i=1

B cBOI0 ouepenp MaKCUMANbHBIN TEOPETHYECKHUH YII0B KXKIOH reHepaluu
HECTIOKHO BLIPA3HTh YEPE3 UCTIONb3YEMYHO BO BCEX KOTOPTHBIX MOZIEIIAX BUPTYAJIbHYO
YUCIEHHOCTh. [OCKOIBKY HAKOTUIEHHBIM YJIOB WJIM BHPTyallbHas YMCIEHHOCTD
HAXOUTCS KaK:

C,=)c (7)

rae C — HaKOTUTEHHBIH YIIOB B IO /, 9K3., @ OTHOIIEHHE YII0BA K HAKOTUIEHHOMY BBLIOBY
ABIAETCS FOAOBBIM KO3 HULIMEHTOM YOBUTH H €10 MOXKHO BBIPA3UTh KaK:

¢ _ Ci _C:'+1 =

C, C,

i 1

1-¢* (8)

TO, U3 yPaBHEHHA 2 MAKCHMAITbHBIN TEOPETUYECKHUH YIOB MPEACTABIAET COOO0H HUYTO
MHOE, KAK HAKOTUICHHBIN BBLIOB:

Cmaxa = Cj & zzci (9)

1-e” =1

Bor Takue mpocteie GopMyITBI IIOMYYAFOTCS UCXOIA U3 BBIIEH3IOKEHHBIX
npeodpazosanuii. [103TOMy OCYIIECTBIATh MO HUM PacdeThl HE NMpPEACTaBISET
OONBIIOTO TPYAA.

Anpobarpst metona 1o Tecty MKEC BbIIBHIIA CpaBHUTENTHHO BEICOKYHO CXOMKECTD
PE3yIbTAaTOB MO BO3PACTHBIM TPYIIIAM, KOTOPHIE IOJHOCTHIO 00JIaBIUBAIOTCA
NPOMBICIIOM, W 3aBBINIEHHE YHUCIEHHOCTH B MJaamux BospacTax. [locnennee
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CPABHWTEJIbHbIA AHAJIM3 METOZIOB BITA

00CTOATENBCTBO CBA3AHO C 3aBBINICHHEM ECTECTBEHHON YOBUTH B pAHHHUX BO3pacTax,
KOT/1a pa3sHHIA MKy HAKOTUICHHBIM YJIOBOM ¥ (haKTHECKIM BEJTHKA, T.K. MHOTHE 0CO0H
B CHJIy CEJIEKTHBHOCTH MPOMBIC/IA BCTYNAIOT B HETO JIHIIb IPH AOCTHXXEHUH
ONpENEeIEHHON MPOMBICTIOBOM ANMHHBL To €CTh peanbHO PHIOBI ATHX BO3PACTOB HE
TIOrHOMH OT €CTECTBEHHBIX NPUYHH, 4, HA00OPOT, BCTYITHTH B IPOMBICEJT, HO HECKOJTBKO
nos3aHee. B CBA3H ¢ THM B paccCMaTPHBAEMYHO MOJENH Obli1a BBEACHA CIIEAyrOmIast
KOPPEKTHPOBKA PacyeTa YUCICHHOCTH:

N::Nf—Nnr (10)

rae N, — KOppeKTHPYeMO€E 3Ha4C€HHE TUCIIEHHOCTH NOKOJIEHHS B BO3PACTe I-JIET, IK3.;
N, — 4HMCNIEHHOCTB MOKOIEHHA B BO3PACTE /-IET, 9K3.; ¥ — KOIIMYECTBO JIET, PaBHOE

BO3pacTy, ¢ KOTOPOIO MPOHCXOOHUT YCTOfI‘LHBOC CHWKEHHUE YII0Ba JaHHOTO KOHKPETHOTO
TOKOJICHH:, JICT.

CrniefryeT OTMETHTB, YTO JAHHASA KOPPEKTHPOBKA CKA3bIBACTCS JIMIIb HA OLIEHKAX
YUCTIEHHOCTH PBIO NEPBBIX BO3PACTHBIX MPYIIN U A/ OOJIBLIIMHCTBA AHATTH3HPYEMBIX
OLIEHOK IIPOMBICIIOBOIO 3amaca siBIAeTCA HECYHIECTBEHHOM. B yacTHOCTH, 114 BCex
paccMaTpHBAaeMbIX IPHMEPOB OHa (pakTHUECKH He TpeboBasiach, T.K. BO3PacT
YCTOHYHBOIO CHUYKEHUS YIIOBOB AHAJTM3UPYEMBIX ITOKOJICHHH HE3HAYUTEIbHO OT/IHYAJICS
0T 00IIEro KOJIMYECTBA BO3PACTHBIX I'PYNIl B MPOMBICIOBOM 3amace. [Toaromy B
HacTosmeH cTaThe pacueTsl o popmyie 10 He npoBoammHck. Tem He MeHee ecnH
BCTYILIEHHE ITOTIOTHEHUA KKIOU NeHepaLiy B IIPOMBICE]T 3HAYHUTENBHO PACTAHYTO BO
BpPEMEHH, TO TAKYI0 KOPPEKTHPOBKY BCE-TAKH JKEJIATEIIHHO JIEIATh.

Kpome Toro, B paree onyomukoBasHble anroput™bl (MarkoBckui, 2001) Oputa
BBE/IEHbI HEKOTOPBIE H3MEHEHMS, HA KOTOPBIX TAKOKe KPaTKO ocTaHOBUMCs. [Ipex e
BCEI0 OHM CBA3aHBI C HaXOXKIeHHEM aHdepeHIMPOBAHHBIX IS KAKI0H Ne HEpaLiu
k03 duImenToB yobuH. [{715 3T0r0 BHaYae 110 MATPHIIE YIOBOB PACCUHTHIBAIOTCS
K03 (OUUMEHTH OTHOIIEHHS OMmMKaMUuIMX BO3PACTHBIX KIACCOB (aHAIOTHYHO
anropurMy 5 (Markosckwmii, 2001)), KOTOpbIE HCIIOTB3YIOTCA I BOCCTAHOBIICHHS
YIOBOB HE MOTHOCTHIO 0OJIOBNEHHBIX OKOIeHUH. [lasee i KaXaoro moKOMeH s
OTIPEAENAIOTCA CBOY KO3 PUIMEHTHI yOBUIH, U B JAJIbHEHIEM BCE PaCYeThl HIYT OT
HHUX 110 paHee PacCMOTPEHHOHM CXeMe, HO, COOTBETCTBEHHO, 0€3 HAXOXKIECHHs
K03 (PUUHMEHTOB OTHOINEHMS YCIIOBHBIX IIPOMBICIIOBBIX 3aI1aCOB, T.K. IIPOTHO3HPOBAHKE
H3MEHEHHs SKCIUTyaTali He TOTHOCTBIO OOIOBIIEHHBIX TTOKOJICHMH OBUIO BHIIOJTHEHO
Ha NepBOM JTamne BhlYHCIeHUU. Takol MOAXoa CBOAUT K MHHHMYMY OIHHOKY
ycpennenu. Mcxoms uz dopmyns 9, ko3 PHUHEHTH YOBITH MOXHO He
paccYMTHIBATL, HO MX HAaXOXJEHHWE, B PABHOM cTeNeHH Kak M Ko3(puumeHTOB
OTHONIEHHMS YIOBOB ONMKANHIIHUX BO3PACTHBIX I'PYTIT OXHOM reHepaLyH, O3BOJISIET
BBIAB/IATH BOSMOYKHbIE apTe(QaKThl B UCXOAHOH HHPOPMALIHH.

PE3VJIBTATBI ICCJIEJIOBAHVIA

B O6ckoMm OacceitHe KOpIOIIKa SBJISIETCS OMHUM K3 YIOOHBIX 00BEKTOB IS
KOTOPTHOTO MOJETMPOBAHHA, TTOCKOIIBKY STOT BHJI PHIObI SIBIIETCS BAYKHBIM 00BEKTOM
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NPOMBICIIA, JIOKAJTH30BaH B OCHOBHOM B OOCKOH ry0e M 1o HEMY UMEFOTCsl MHOTONIETHHE
CBEJIEHHA MO YJIOBAM M Pa3MEPHO-BO3PACTHOH CTPYKTYpe MPOMBICIIOBOH YacTH
nonynsuuK. HecmydaifHO UMEHHO NaHHBIE MO KOPIOUIKEe OBUIM B CBOE BpEMA
HCIIONb30BaHBI B KAYECTBE KOHTPOJILHOIO npuMepa pacdera 1o BITA B «<Metopaueckux
PEKOMEH/IAIMAX TI0 HCTIOJIb30BAHHMIO KAJACTPOBOH MH(OPMALMH A Pa3paboTKH
TIPOTHO3a YIIOBOB PHIOBI BO BHYTPeHHHX Bogoemax» (Ceuns v ap., 1990). Yuursisas
BBIIIEH3T0KEHHOE, TAKIKE BOCIIONB3YEMCSA 3THM MAaTEPHAJIOM /IJIs CPABHUTEIBHOTO
aHaiu3a Mo IBYM MmerogaMm. IIpu 3TOM A/ HCKIHOYEHHs HCIOJIb30BaHUA
NMPOrHOCTHYECKHMX OLIEHOK BBIIOIHHAM PAcUeThI JIMLIb N0 MOTHOCTHIO 00/IOBICHHBIM
MOKOJICHUM KOpromk# 1974-1977 rr. posxkaeHus.

Pe3ybTaThl pacueTOB ABYMs METOJAMH IIPEACTABIEHEI Ha pUCYHKaX 1-4.
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Puc. 1. YucaenHocTs kopromku nokonenmst 1974 r., paccunrannas metonamu BITA u B3P.
Fig. 1. Number of smelt generation 1974 designed by methods of VPA and VZR.
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Puc. 2. Yucnennocts kopromke noxkonenns 1975 r., paccuurannas merogamu BITA n B3P,
Fig. 2. Number of smelt generation 1975 designed by methods of VPA and VZR.
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Puc. 3. Yucnennocts koprowku noxkoneHus 1976 r., paccunrannas merogamu BITA u B3P.
Fig. 3. Number of smelt generation 1976 designed by methods of VPA and VZR.
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Puc. 4. YncnenHoCTh KOpIowKy nokonedns 1977 r., paccuurannas merogavu BITA u B3P.
Fig. 4. Number of smelt generation 1977 designed by methods of VPA and VZR.

Haubonsmee cxoactBo Mexxay pesynbsraramu o BITA u B3P ormeueno mo
nokoneHusM 1975-1977 rr. (puc. 2-4). BrisiBeHHOE pacXokJeHHE B MITaIIUIHNX
BO3PacTHBIX rpymnmax nokoneHus 1974 r. (puc. 1) cBsA3aHO ¢ TEM, YTO, KAaK YKa3aHO B
«MeTtomuueckux pexomengaumsax...» BHUPO (Ceuun u ap., 1990), craproBoe
3HaYeHue F, ObL1o HCKYCCTBEHHO CHIDKEHO ¢ 0,75 10 0,5, T.K. B IPOTHBHOM Cly4ae
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metox BITA He mo3Bommi ObI MPOBECTH pacdeT YHCIEHHOCTH BCETO MOKOJIECHHA.
YuuThIBas 370 0OCTOATENBCTBO, PACCMOTPHM IMPOLEHT OTKIIOHEHUS PE3yJIbTaToB
pacueToB o metoxy B3P k ananormunsiM no metoxy BITA ana moxonenwmit 1975-
1977 rr. (Tabn. 1). BenuyuHe! OTKIIOHEHUH pacCUATHIBAIIUCH 10 POpMYyTIE:

o= ZRZA VRS 1oy (11)

EBIIA
rae N, , — YHCIIEHHOCTb IO, onpenenerHas Metoaom BITA; N, . — aucneHHocTs
poIO, onpeaeneHHas metogom B3P.

Tab6nuua 1. [TpoueHT OTKIOHECHHS PACYCTOB YHCICHHOCTH KOPHOIIKH MEXAY METOAAMH
BITA u B3P
Table 1. Percent of a deviation of accounts of smelt number between methods of VPA and VZR.

Boaspacr Toxoxerne Cpeansst
1975 1. 1976 T. 1977 r.
4 -59,5 - - =393
5 14,7 8,8 16,4 13,3
6 -10,1 7,3 3,6 0,3
7 -5.9 Fl:7 12,9 6,2
8 -1,0 6,4 23,4 9,6
9 -15.4 17.7 30,6 11,0
10 40,0 40,2 40,3 40,2

ITosmy4yeHHbIe MPOLEHTHI OTKJIOHEHHH CBUAETEIBCTBYIOT O CXOJCTBE PacyeTOB
JBYMs METOIAMH IO OCHOBHOM IPOMBICIIOBOM YaCTH MOIYJALMM Kopromiku OOcko#
ry0Bl, cocTosmIeH 13 puid 5-9-neTHero Bo3pacTa. Bornee BRICOKHI MPOLIEHT OTKIOHEHHUST
B [TOCIIEIHEH BO3PACTHOM rpymme cBa3aH ¢ TeM, 4To B BIIA 3anaHo ¢pukcupoBanHoe
CTapTOBOE 3Ha4eHHE CMEPTHOCTH. HO Tak Kak 10714 cTapmieBO3pacTHBIX PhIO B y/I0Bax
Maja, TO SICHO, 9YTO OTMEYEHHOE PACXOXKAECHHUE SABIAETCA HECYLIECTBEHHBIM TMPH
OTpeeIeHHH MTPOMBICIIOBOTO 3ar1aca.

Tenepr nmpoananwusupyeM pe3yabTaThl CPABHEHUS IBYX METO/IOB HA IIPUMEpE
ATIAHTHYECKOH CapIMHbl, KOTOPOE MPHUBOAUTCA B «METOIUIECKAX PEKOMEHAALMAX. . .»
ArnanTHUPO (I"acrokoB u ap., 1980), roe paccMmarpuBarotcst Tpu Bepcuu BIIA B
uHTepnperauny [llymaxepa. He BnaBasichk B CyTh K&XKIOTO CI0C00a, MOCKOJIBKY 3TO
H3JI0KEHO B METOJHYECKOM PYKOBOJACTBE, OTMETUM JIMIIb, YTO MEPBbIA H BTOPOH
CNIOCOOBI HCMOMB3YIOTCS JUTS OHOCTBEO OOJIOBJIEHHOTO TOKOJICHHS, IPH 9TOM IIEPBBIH
CIIoco0 ABNACTCA MPUOMIKEHHBIM, @ TPETHH CIIOCO0 MPUMEHAETCA IS CITyHas, Kora
TIOKOJIEHHE HE MOTHOCTBIO 00IOBIIEHO.

Pesynbrarel pacueToB 000MMH METOJAMHU INPEACTABIEHBI B Tabmuie 2.
[IpoBeneHHOE CPaBHEHHE CBUAETENBCTBYET O CXOJCTBE PE3YNBTATOB PACUETOB 10
0boum MeTogam. Haubompnras CXoxKeCTh pe3yIbTaToB NONyYeHA MPH UCTOTb30BAHHH
BTOpOro crnocoba pacuera BITA, xkotopeii gaetr Haubojiee TOYHBIE OLEHKH
YUCIIEHHOCTH. Kak ¥ B MpUMepe ¢ KOPHOLIKOM, MAKCHMANBHOE OTHOCHTETBHOE Pa3IHIKe
YCTAHOB/EHO JIMIIb B ITOCIEAHEH CAMOM MalIOYHMCIIEHHOH BO3PACTHOM IpyTIIIE.
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Tabauua 2. PesynbraTsl pacyeToB YHCICHHOCTH capauHsl Meronamu BITA u B3P, man.wr.
Table 2. Number of sardine designed by methods of VPA and VZR, millions pieces.

[ox Bospacr, BITA R3P Bospacr, BIIA, B3P
IpOMEICTa JIeT croce6 1 | cmocob 2 aer cnocob 3

1974 2 155349,0 | 14311,9 | 14876,3

1975 3 9297.8 8728,4 7414,5 1 7202,3 8773,3

1976 4 2741,6 3729,9 2563,6 2 6497,5 57977

1977 5 11244 11244 457,1 3 42304 | 30977

1978 4 13875 | 6548

OBCYXXIEHHE PE3VJIbTATOB

OTrMeyeHHOE CXOACTBO B pesyibraTax pacuetos o BITA u B3P oobschaerca
MPEKIe BCETO MCTIOTb30BAHHEM B 000HMX METOAX BETHIMH HAKOIUIEHHBIX YIOBOB.
Kpowme Toro, B BITA u B3P yuntsBaeTcs yobuUts peIO HE TOJIBLKO OT IPOMBICTIA, HO H OT
BCEX OCTAJbHBIX MPHYHH. [TpHdeM BBIIBIEHHOE HE3HAYUTEILHOE PACXOKIAECHUE B
pesynpraTax Kak pa3 CBA3aHO C PasHbIM CIOCOOOM ONpENENeHMs eCTECTBEHHOMH
cmepTHocTH. HecmMoTps Ha 10, uro B B3P ecTecTBEHHAsA CMEPTHOCTD CIIELMAIBHO He
pacCYUTHIBAETCA, TEM HE MEHee, ITONBITaeMcs pa3oOpaThCcs Ha CKOIBKO B
TEOPETHYECKOM ITaHe rpHHATas KoHuermms B B3P cornmacyercs ¢ ananoriasHok B BITA.

Kak n3BecTHO, B BITA urcIIeHHOCTS phIO OTIpeenseTcs, HCXOM U3 CIIEAYFOLIETO
ypaBHenus @ .. bapanosa (1918):

i 1)
Mg (12)
1-e F,
rae Z, — K03 HUIMEHT eCTECTBEHHOH CMEPTHOCTH B TOA /; I, — koadpuument
TIPOMBICIOBOM CMEPTHOCTH B IO /.

Ecnm 210 ypaBHEHHE BBIPa3HTh Yepe3 HAKOIUICHHBIH YI10B, 0003HA4HMB MOCTIEHUN
KaK P (yCTOBHBIH MPOMBICIIOBBIH 3a114C), TO OHO IIPHUMET CJIEAYIOTIWN BH/L;

N -p M) _p p M,
F F

i i

(13)
rie M, — k03 GHLMEHT €CTECTBEHHON CMEPTHOCTH B IO/ .

Taxum 006pa3oM, OCHOBHAst 4aCTh YUCIIEHHOCTH PhIO Kak B MeToe BIIA, Tak 1
B MeTone B3P paccunThiBaeTCs MCXO W3 BETTMUHHBI HAKOTUIEHHOTO y/i0Ba. Pasmiaue
MEXIy METOJAMHM MMEETCS JIMOIb B MOAXOAE K OLIEHKE YOBLIM NMOKONEHHS OT
eCTECTBEHHOM CMEPTHOCTH.

B BIIA Bo3MOxHast yObUTb PIO OT €CTECTBEHHBIX IIPUYHMH ONPEAETIAETCS KaK:

(14)

rae P, — 9acTh yCIOBHOTO TPOM3anaca MOKONEHHs, MOrubaromero or
€CTECTBEHHbIX IIPHYHH B TOM1 /, 3K3.; V, . — YHCIICHHOCTH HOKOJICHHSA, KOTOPasA MOXET
NMorubHyTh NP 3aaHHOM KO3} dHIHeHTe TPOMBICIOBOM CMEPTHOCTH OT
€CTECTBEHHBIX MIPHYHUH B IO/, 3K3.
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31ech creayeT Moa4epKHyTh, 9To N, — 3T0 He (haKTHYECKasd, a TOTCHLHATLHO
BO3MOKHAs rHOeNb PBIO OT €CTECTBEHHBIX MPUYHH. [105TOMY €CITH IPEAIONIOKHTS,
4T0 B 060X METOJAX MPHHATO OTMHAKOBOE PEIICHHE B ONPeIeIeHHH YObLH PhIO OT
NPHYAH, HE CBA33HHBIX C IPOMbICIIOM, TO MOKHO TIOJTyTHTB Clie/TyOIIEee COOTHOIIEHHE:!
3
RoE=Y R P (15)

F, A
JIaHHOE ypaBHEHHE CIPABELTHBO H HCXO/A U3 TEOPETUYECKMX PACCYXKACHHH,
4TO0 00Mas YOBLIb MOKOJEHHA OT €CTECTBEHHBIX NPHYHH B CJIy4ae MPEKPanieHHA
npombicia OyAeT paBHa CyMME PacCYMTBIBAEMBIX YCITOBHBIX IPOMBICIIOBBIX 3a11acOB,
€CJIM TaKoH mpoMbIces1 OyzieT BecTHCh. I IpaBHIbHOCTD PABEHCTBA OKA3BIBAETCS TEM,
4710 ecl 00€ ero YacTH PasfenuTh Ha P M, yYMTbIBAsd, YTO CyMMa K0P (PHLIHeHTOB
eCTeCTBEHHOM M TMPOMBICIIOBOH CMEPTHOCTEH paBHa Kod((HIHEHTy 00mei
CMEPTHOCTH, TO MOKHO BHOBb IIPHIMTH K W3BecTHOMY ypasrenHro O 1. bapanosa (1918),
KoTopoe oToOpaxeHo B popmyne 12. IIpH 3TOM COOTBETCTBEHHO CIPABENIMBLIM

ABJIAETCS ¥ ypaBHEHHE 6, KOHEYHO, ¢ y4eToM hopmyms! 10.

Taxum 06pa3om, 00a METOZIA HCXOIAT W3 OOIIUX TEOPETHUECKHX PACCYK/ICHHH,
HO HMEIOT Pa3iH4Hs B TIOAXOE ONPEACNECHHS ECTECTBEHHOM cMePTHOCTH. [1oCKObKY
B BITA nocnenHu# mokaszaTenk 3a1a€TcA, TO 3TO ABAAETCA HE JYYIIUM BAPHAHTOM
pacdeTra YMCNEHHOCTH PbIO, T.K. B OTIE/NBHBIX CITy4asdX OT pa3sMepa eCTECTBEHHOH
CMEPTHOCTH CYLIECTBEHHO 3aBHCHT X KOHEYHBIN pe3ynbTar. JJ0CTaTOuHO HAIIA/HO 3TO
MPOCTIEKMBAETCA 110 ypaBHeHHEO 13. Tak, HanpuMep, pu M=F 9UCIEHHOCTS PHIO MOKET
OBITH paBHA YIBOCHHOMY HAKOTUIEHHOMY YJIOBY, a PU M >/ COOTBETCTBEHHO MOKET
OBITH M TOpa3fo Bbilie 3TOM BenuuuHsl. To ecTh npumeHenue BITA Tpebyer
HCII0JTb30BaHHE HAIE)KHO 0OOCHOBAHHBIX BEJIMYHUH €CTECTBEHHON CMEPTHOCTH.

3AKJTIOYEHHE

[Tpemiaraemsrii 1s PUMEHEHHUS B CHIPBEBBIX MCCeA0BaHMAX MeTo B3P naer
COMOCTaBUMBIC pe3yibTaTel ¢ MeTofioM BITA, HO B OTIIMHHME OT MOCIEAHErO IIPH
pacuerax He TpeOyeTcs BBOOUTH koA uimeHTs cMepTHOCTH pbid. KosduumeHTs!
CMEPTHOCTH SIBJIAIOTCA BHYTPEHHUMHU TTOKa3aTesAMU MoAenH. MeTos ocHOBaH Ha
M3MEHEHHH BBUIOBA OT/E/TbHBIX FeHepaLyi poi0 1 JaeT Haubonee 0ObEKTUBHBIC OLIEHKH,
HauMHAas C BO3pacTa, KOria MOKOJIeHHe MOTHOCTHIO BCTYTIMIO B pombicen. Kak u
BCEX JPYrHX METOAOB KOTOPTHOTO aHAIHM34, Ha TPEIBAPHTENBLHOM dTarne BaKHa paboTa
MO0 YAANEHHIO Pa3sIMYHBIX IIYMOB» B UCXOAHBIX AAHHBIX, a TAKKE B CiIy4ae
CyH[eCTBEHHBIX M3MEHEHHWH B MHTEHCHBHOCTH PHIOOIOBCTBA HEODXOAHMMO
HOPMHPOBAHHE yJI0Ba 10 OKAa3bIBAEMOMY TIPOMBICIIOBOMY YCHITHIO.

ITpepensHas npoctora Metoga B3P, ucmonbp3oBanue Tonbko Haunbonee
JOCTYTIHOH MH(pOpMaLHH, ObICTPOTa PACIETOB MOTYT NIOCTABHT €I0 B Pa3ps/l 9KCIPECC-
metonoB. OmHaKO, yYUTHIBas crielu(UKy MpOMBICTA B PA3IMUYHBIX BOJOEMAX,
CYIIECTBYIOIIHE OCOOEHHO CTH OUOIOrUH BHIOB, HE CIIEAYET 3a0bIBATh, YTO, KAK U I
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OOMBIIMHCTBA APYTHX METOAOB MPOTHO3HPOBAHKSA YJIOBOB, TBOPYECKHH 3JIEMEHT B
paboTe KaKIOro HCCIIEA0BATENS IOJDKEH 0043aTENBHO IPUCY TCTBOBATS.
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COMPARATIVE ANALYSIS OF METHODS VPAAND
RECONSTRUCTED FISH STOCK (VZR)
© 2006 y. A.K. Matkovsky
State Research- Production Centre of Fisheries, Tyumen
On the used equations and results of accounts the similarity and distinctions of
methods VZR (reconstructed fish stock) and VPA is considered. The significant
similarity in estimations of fish number is marked. The simplicity of method VZR
is emphasized, in which there is no necessity to use mortality coefficients and
input data based only the most accessible information.
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