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O BHECEHMH W3MEHEHM B MPHKa3 MUHUCTpa OKpyXKalomei cpeabl 1 BOTHBIX PECYPCOB
Pecmy6mxu Ka3zaxcras ot 4 anpens 2014 roga Ne 104-O "O6 yrBepxaerun Ilpasun
IIOZITOTOBKH OHOIOrAIecKOro 000CHOBaHMA Ha MOJB30BAHHE KHBOTHEIM MHPOM"

[Ipuka3 MuHucTpa 5K0JI0TUH, TE€OJOTHH U TPUPOAHBIX pecypcoB Pecnybnuku Kaszaxcran ot
18 okTsa0pst 2022 roga Ne 662. 3apeructpupoBad B MuHHUCTEpCTBE IOCTULIMN PecnyOnuku
Kazaxcran 20 okts16ps 2022 roga Ne 30245

[TPUKA3BIBAIO:

1. BHectu B mpuka3z MHUHHUCTpa OKpY>KarolIeil cpeibl U BOJHBIX pecypcoB PecnyOnuku
Kazaxcran ot 4 amnpens 2014 roga Ne 104-O "OO6 yrtBepxaenuu IlpaBunm moarotoBku
OMOJIOTMYECKOr0 0OOCHOBAHHUS Ha MOJIb30BAHHME >KUBOTHBIM MUPOM" (3aperucTpupoBaH B
PeecTpe rocynapcTBeHHON perucTpandu HOPMATHUBHBIX MNPaBOBBIX akToB 3a Ne 9307)
CIEAYIOIIEE U3BMEHEHNUE:

[IpaBuna noAroTOBKM OMOJIOTMYECKOT0 OOOCHOBAHMS HA TIOJIb30BaHUE )KMBOTHBIM MUPOM
, YTBEPXKICHHbIE YKa3aHHbIM NPUKa30M, H3JI0KUTh B HOBOW pEJaKUUH COTJACHO
MIPUJIOKEHUIO K HACTOSIIIEMY IIPUKA3y.

2. Komutery pblOHOTO X03s11icTBa MUHUCTEPCTBA YKOJIOTHH, T€OJOTUHA U MPUPOTHBIX
pecypcoB PecnyOnuku KaszaxctaH B YCTaHOBJIEHHOM 3aKOHOJATEIbCTBOM TMOPSIAKE
00eCIeUnTh:

1) rocy1apcTBEHHYIO PErHCTpalMI0 HACTOSIIErO MprKa3a B MUHUCTEPCTBE IOCTULIUU
PecnyOnuku Kazaxcran;

2) pa3MellleHHe HACTOSIIEro MpuKa3a Ha UHTepHET-pecypce MuHUCTEPCTBA IKOJIOTHH,
reoJIOTUM U NPHUPOJHBIX pecypcoB Pecnybnuku Kazaxcran mociie ero o(uIMaibHOIO
OITyOJIMKOBAHUS;

3) B TeueHue JecATu pabouMX JHEW MOocie roCy1apCTBEHHON PEruCTpalli HACTOSIIETO
MpuKasa mpecTaBieHue B [lenapTaMeHT I0puandeckoil ciry061 MuHHUCTEpCTBA YKOJIOTHH,
reoJIOTUM W NpUPOAHBIX pecypcoB PecnyOnuku Kazaxcran cBeneHuil 00 HCIOJHEHHUH
MEpONPUSATUINA, IPEYCMOTPEHHBIX MOANYHKTaMH 1) U 2) HACTOSIIIETO MyHKTA.

3. KoHTpoap 3a MCIIOTHEHHEM HACTOSLIErO0 MPHUKAa3a BO3JIOKUTh HAa KypPUPYIOIIETO
BUIIE-MUHHCTPA 3KOJIOI'MH, T€0JIOTMH U IPUPOJHBIX pecypcoB Pecrybnuku Kazaxcran.

4. Hactostmuii npuka3 BBOAUTCS B JICMCTBHE M0 UCTEYEHUU JECATU KAJICHIAPHBIX THEU

MOCJIE JTHSL €r0 NEPBOro OPUIIMAIBHOTO OITyOJIMKOBAHMS.

MuHuCTp 2K010rHH, T€0JI0THH
H IPUPOJHBIX PECYPCOB C. bpekereB
Pecriy6nkn Kazaxcran

[Tpunoxxenne K nmpukazy
MHUHHUCTp KOIOTUH, TEOTIOTHH
U IPUPOAHBIX PECYPCOB



Pecny6nukn Kazaxcran
ot 18 oxtsa6ps 2022 roma Ne 662

Y TBepKIeHbI TPUKa30M
MHuHHCTEPCTBa OKPYKAIOIIEH Cpebl
Y BOJHBIX PECYpPCOB
Pecny6nmkn Kazaxcran
oT 4 anpens 2014 roxa Ne 104-6

ITpaBuiia HOATOTOBKY OGHONOrMIECKOr0 060CHOBaHMS Ha MOIB30BAHUE KUBOTHHIM MHPOM
I'maBa 1. OOmme monokeHus

1. Hactosimue IlpaBuna moaroToBKu OMOJIOTHYECKOTO OOOCHOBAHUS HA MOJIH30BaHUE
KUBOTHBIM MuUpoM (manee — [IpaBuna) pa3paboTaHbl B COOTBETCTBHM C MOAMYHKTOM 11)
nyHkta 1 crarbum 9 3akona PecnyOnuku Kazaxcran "OO oxpaHe, BOCIPOHM3BOJCTBE U
MCIIOJIb30BAHUH XUBOTHOTO MUpPA" U OMPEACISIIOT MOPAI0K MOATOTOBKH OMOJIOTHYECKOTO
000CHOBaHMS Ha TMOJIL30BAHUE YKUBOTHBIM MUPOM (J1ajiee — OMOJIOTHYECKOEe 0OOCHOBAHUE).

2. B Hactosimux [IpaBunax ucnosb3yrTCs CIEIYIONIME OCHOBHBIE TOHATHS:
1) aGopureHHbie BUJIbI — BUJIbI, HCTOPUYECKHU MPUCYTCTBYIOLIUE B JAHHOM PETHOHE;
2) s9ess — MHOTOKPATHO TOBTOPSIONIUMCS 3JIEMEHT CETHOTO IOJIOTHA, B BHJE
MHOTOYTOJIbHUKA, 00pa30BaHHBINA HUTSIMU;
3) yJIOB — BeJIMUMHA T'OJ0BOM JOOBIYM B €AUHUIIAX U3MEPEHUM;

4) KOHTPOJBHBIN JIOB — JIOB PHIOHBIX PECYPCOB M JIPYTUX BOJHBIX KUBOTHBIX B IEIAX
KOHTPOJISI 32 COCTOSTHUEM HXTHO(ayHBI, onpeacieHus 3Gp(HEKTUBHOCTH BOCIIPOU3BOJICTBA
PBIOHBIX PpPECYypCOB H JAPYTUX BOJHBIX JKHUBOTHBIX, YPOXXAWHOCTH MOJIOJIH,
PBIOOIIPOYKTUBHOCTH BOJOEMOB;

5) pBIOOIOBCTBO — JIOB PHIOHBIX PECYPCOB M IPYTHUX BOJIHBIX JKUBOTHBIX;

6) pp100JIOB — (hU3MYECKOE JINIIO, TOJTYUYHBIIEE MPABO HA JIIOOUTENHCKOE (CIIOPTUBHOE)
PBHIOOJIOBCTBO B MOPSIIKE, YCTAHOBJICHHOM 3aKOHOIAaTeLCTBOM PecryOnmku Kazaxcran;

7) pHIOONIPOAYKTUBHOCTh — KOJWYECTBO (OMOMacca) pblObl Ha €AUHUILY TUIOIIAIH
PBHIOOIOBHBIX YTOJIMNA, KOTOpas Ha MPOTSHKCHUHM HEOTPEICICHHO JOJTOT0 BPEMEHH MOXKET
o0UTaTh B PHIOOJIOBHBIX YTOJbsIX, UCIIOJIH30BATh KOPMOBBIE PECYpPChl U 00ECIeUnBaTh UX
€CTECTBEHHOE BOCIIPOU3BO/ICTBO;

8) prIOOBOIHO-OMONOTHYECKOe 00OCHOBaHUE — KOMIUIEKC HAYYHO OOOCHOBAaHHBIX
peKOMEeHIalui, pa3paOOTaHHBIX HAyYHBIMH OpTraHU3alUsIMU B 00JIACTH OXpaHBbI,
BOCIIPOU3BOJICTBA M HCIIOJIB30BAHMUS J>KMBOTHOTO MHpa B PE3yJIbTaTe NPOBEIACHHBIX
MCCJICIOBAHUM M M3YUYEHUSI UMEIOIINXCA HAYYHBIX JIAHHBIX, alPOOUPOBAHHBIX TEXHOJIOTUHN U
IPYTUX MEPONPHUATHH TIO OIIEHKE COCTOSHHS M TIOTCHI[MAla €CTeCTBEHHBIX U
MIPUCTIOCOOJICHHBIX BOJIOEMOB ISl HY K] aKBaKYJIbTYPbl, HHBIX CITOCOOOB IO HCKYCCTBEHHOMY
BBIPAIIMBAHUIO PHIO M JPYTUX BOJHBIX >KMBOTHBIX, BKIIFOYAIONIUX KOMIUICKCHYIO OIICHKY
BOJIOEMOB, OCOOCHHOCTH  OHWOJOTUHM  BHAOB, TEXHOJOTHUH  BBIPAIIUBAHUSA,
BETepUHAPHO-CAHUTApPHbIE TPEOOBaHMS, PEUENTYpPhl KOPMOB U peXKHUMa KOPMJIIEHUS,



MOBBIIICHUSI TOTEHI[MAlla €CTECTBEHHOW KOPMOBOW 0a3bl, a TakKXe OpraHu3aIuio
BOCITPOU3BO/ICTBA U 3aPbIOJICHMUS;

9) priOoTIOCaIOYHBIN MaTepral — JIMYUHKH, MOJIO/Ib, CETOJICTKH U JIPYyTHUe BO3PACTHHIE
TPYIIIbI PBIO, TIpeHA3HAYCHHBIC JIJIs1 3apbIOJICHUS BOJIOEMOB;

10) peiOHBIC pecypchl U JIpyTHE BOJHBIC KMUBOTHBIE — OOIIAas COBOKYIHOCTH BCEX
’KUBOTHBIX, OOUTAIONINX B BOJHOM CpeJie, B TOM YKCIIe BOJIHbIE OMOJIOTMYECKHE PECYPCHI, 32
HCKJIFOYEHNEM PACTCHU;

11) GacceifHOBBIM MPHUHIUIT TOCYIAPCTBEHHOTO YIPaBICHUS PBHIOHBIMU pecypcamu U
JIPYTHMH BOJHBIMH JKUBOTHBIMH (Zajiee — 0acCEHHOBBIA NPUHIIUAIT) — €IWHAs CUCTEeMa
YIPaBJICHUS PHIOHBIMH pECypcamMu U JPYTUMHU BOAHBIMH KUBOTHBIMU B PHIOOX035HCTBEHHBIX
BOZIOEMAaX U (MJIM) YYacCTKax ¢ y4eTOM OCOOEHHOCTEH BOCIPOM3BOICTBA U MUTPALIUU PHIOHBIX
PECYpPCOB U NIPYyTHX BOJHBIX J>KUBOTHBIX, MPUMEHSEMas yMOJHOMOYCHHBIM OpPTraHOM B
00J1acTH OXpaHbl, BOCIPOU3BOJCTBA U HUCIIOIb30BAHUS KUBOTHOI'O MHpPA HE3aBUCUMO OT
aIMUHUCTPATUBHO-TEPPUTOPUATHLHOTO JCICHUS;

12) MOHUTOPHUHT PHIOHBIX PECYPCOB — CHUCTEMa HAOJIOJEHUM, OIEHKH U MPOTHO3a
COCTOSIHUS TOMYyJSIIUA PhIO U WX KOPMOBOM 0aspl, C IMeIbl0 pPEryJupoBaHuUs,
MPEeAYIPEXICHUS U YCTPAHSHUS TIOCIIEACTBUI HETAaTUBHBIX MPOIECCOB;

13) pprIOOX03SUCTBEHHBIH OOBEKT — BOJHBIE OOBEKTHI, UCIOJIB3yEMbIC MJISI IeleH
pPHIOOBOICTBA M PHIOOJIOBCTBA;

14) Buasl pbIOOJOBCTBA — pasjelieHHe Impolecca pbIOHOTO JIOBa IO
X03SUCTBEHHO-TIPABOBOMY CTaTyCy CyOBeKTa HOOBIYM (ITPOMBICIOBBIN, JTHOOUTEIBCKUAN (
CIIOPTUBHBINA),  HAYYHO-UCCIEAOBATEIbCKUM,  KOHTPOJIbHBIH,  MEIUOPATUBHBIN,
BOCIIPOU3BOICTBEHHBIN, IKCTIEPUMEHTATIBHBIN);

15) pp100XO035HCTBEHHBIE BOJJOEMBI U (MJIM) YYaCTKUA — BOJIOEMBI JINOO UX YaCTH (PEKH U
MIpUpPaBHEHHBIE K HUM KaHAJIbI, 03€pa, BOJIHO-00JIOTHBIE YTO/bs, BOJOXPAHWININA, TIPYAbl U
JIpyrue BHYTPEHHUE BOJOEMbI, TEPPUTOPUATILHBIE BOJIBI), & TAKKE MOPCKHE BOJIbI, KOTOPHIE
HCIIOJIB3YIOTCS WJIM MOTYT OBITh WCIIOJB30BaHBI JJIS JIOBA, Pa3BEJICHUS U BBIpAIIUBAHUS
PBIOHBIX PECYpCOB H JAPYTHX BOJHBIX JKMUBOTHBIX JHOO HWMEIOT 3HAYCHUE IS
BOCIIPOM3BO/ICTBA UX 3aI1aCOB;

16) ocrtaTounas 6GuomMacca KOPMOBBIX THIPOOMOHTOB MJIsl PhI0 — HEUCIOJIb30BAaHHAS
uxTrodayHoi buomacca KOPMOBBIX THIPOOUOHTOB MOCIE BbISAAHUS UX PHIOOI;

17) abcontoTHasg YMCIEHHOCTh PbI0 — CyMMapHasi YUCIEHHOCTh PhI0 B BOJIOEME,
OTIpEeJICIICHHAs] TEM WJIM UHBIM METOJIOM;

18) Bo3pact pbIO - UUCIIO MOJIHBIX JIET )KU3HU 0003HavaeTcs apabckoil udpoii, Bo3pact
cerojerka obo3navaercsd 0+;

19) cpena obutanus peiObl — IPUPOAHAS BOJHAS cpefia (BOIHBIA 00BEKT), B KOTOPOH
pbiOa 0OUTaeT B COCTOSITHUM €CTECTBEHHOW CBOOOIHI;

20) 6uonoruyeckoe 000CHOBaHUE — HAYYHO OOOCHOBAHHOE 3aKJIIOUEHUE Ha MOJIb30BAHUE
KUBOTHBIM MUPOM, OIpPEJEICHUE JOMYCTUMOTO 00beMa U3bATUSI OOBEKTOB KUBOTHOT'O MUDA,



a TaKkKe Ha JIeITeIbHOCTh, CIIOCOOHYIO MOBIUATh HA OOBEKTHI )KUBOTHOTO MUPA U CPEIy UX
o0uTaHUS;

21) Hay4yHO-UCCIEIOBATEIHCKHUI JIOB — JIOB PBIOHBIX PECYpCOB M JAPYTUX BOIHBIX
’KUBOTHBIX C I1I€JbI0 MPOBEACHMUS HAYYHBIX MCCIEIOBaHUN B 00JIaCTU OXpaHbI,
BOCITPOMU3BO/ICTBA U HCIOJIb30BAHMS )KUBOTHOI'O MUPA;

22) y4eT — 4acTh ynpaBlieHUs] 00beKTaMu JJisi UKCAIIMU UX COCTOSHUS U MMapaMeTpoB,
cOope YW HAKOIUIEHUM CBEACHUM B YUETHBIX BEAOMOCTAX (Tabnuiax): OyXrajaTepCKHUX,
OIO/KETHBIX, ONIEPATHBHO-MOHUTOPUHTOBBIX, UTOTOBO-KaJaCTPOBBIX, CTATUCTUUECKHUX;

23) ob6mumii 3amac — o0111ast YUCICHHOCTh (OroMacca) 0coOeil B JaHHOM 3arace;

24) MOHHTOPHUHT >XKMBOTHOTO MHpa — CHCTEMa HAOJIOJEHUM, OLIEHKH W TMPOTHO3a
COCTOSIHUS M TUHAMHUKHU OOBEKTOB )KMBOTHOT'O MHPA B LIEJIAX TOCYAapCTBEHHOTO YIIPaBICHUS
B 00JIaCTH OXpaHbl, BOCIIPOU3BOACTBA U MCIOJIb30BAHUS )KMBOTHOIO MHUpPa U COXPaHEHHS
OMOJIOrMYECKOT0 pa3HOOOpa3Hs;

25) ynoJIHOMOYEHHBIN FOCYJapPCTBEHHBIN OpraH B 00J1acTH OXpaHbl, BOCIPOU3BOJICTBA U
UCIIOJIb30BAHUSA JKMBOTHOTO MHpAa — IIEHTPAJIbHBIM MCIOJHUTEIbHBIA Opras,
OCYLUECTBIISAIOMINI PYKOBOJACTBO B OOJACTH OXpaHbl, BOCIIPOM3BOJCTBA U UCIOJIb30BAHUS
’KUBOTHOT'O MHPA, a TAKXKE B IIPE/IEaX CBOUX IOJHOMOYHNNA MEKOTPACIEBYIO KOOPIUHALIMIO;

26) cpenHui BO3pacT MOJIOBO3PEIIOCTH — BO3pacT, MpU KoTopoM He MeHee 50% ocobeit
JOCTUTAIOT MTOJIOBOM 3pENOCTH;

27) xagactp (peecTp) — CUCTeMaTU3UPOBAHHBIN, OPUIIMATBFHO COCTABICHHBIA HA OCHOBE
MOHHMTOPHHTA CBOJ] OCHOBHBIX CBEIEHUH O pecypcax rocy1apcTBa U COJEPKUT AaHHbIE 00 UX
MECTOIOJI0KEHUH, BETUYMHE, KAUECTBE, OLIEHKE, TOXOAHOCTH;

28) MPOMBICIIOBOE PHIOOJIOBCTBO — KOMILUIEKCHBIN MPOIIECC, 00ECIeUNBAIOIINI U3BATHE
PBIOHBIX PECYPCOB U JIPYTUX BOJHBIX KMBOTHBIX W3 CPEAbl UX OOWTAHUS OPYIUSIMH JIOBA,
MO3BOJISIOIIMMHU MPOU3BOAUTH OJTHOBPEMEHHO JIOB OOJIBILIOTO KOJIMYECTBA PHIOHBIX PECYPCOB
U JPYTUX BOJAHBIX KUBOTHBIX;

29) npoMbICIOBOE yCcHUIIME€ — OOBEM MPOU3BOJICTBEHHBIX OMNEpPAINii, HEIOCPEICTBEHHO
HaIpaBJICHHBIX HA JOOBIYY PHIOHBIX PECYPCOB U APYTUX BOJHBIX KUBOTHBIX, BKIIIOUAIOIIUN B
TOM YHCJIE JOMYCTUMOE KOJHMYECTBO OPYAMH U TEXHUYECKUX CPEJICTB JIOBA, IJIABYUYHX
CPEACTB, pbIOAKOB Ha 3aKPEIUIEHHBIX PHIOOXO03MCTBEHHBIX BOJIOEMAaX U (MJIM) y4acTKax Jist
BEJICHUS ITPOMBICIIOBOTO PHIOOJIOBCTBA;

30) npoMBICTIOBBIN 3anac — MOMYJIALMS WM YCTOMYMBAs BO BPEMEHHU MPOCTPAHCTBEHHO
000c00JIeHHAas €€ YacTh, UMEIOIasi CAaMOCTOSITENIbHOE ITPOMBICIIOBOE 3HAUCHUE;

31) nmpomMbicioBas Mepa — MUHUMAJIbHBIN pa3Mep BOJHOTO OMOJIOTMYECKOTO OOBEKTa,
JOMyCTUMBIA K BBUIOBY. [IpombiciioBass mepa Ha pbhIOy ompeAensieTcss U3MEepeHUueM
pPacCTOSIHUS OT BEPIIMHBI PbLJIa JO OCHOBAHUS CPEAHUX Jydeil XBOCTOBOTO IUIABHHKA.
Omnpenensercs Kak cpeHss BeJIMYMHA JUIMHBI Tela pbl0 BO3PACTHOW IPYIIIBI IPH KOTOPOI
IPOUCXOIUT co3peBanue 6omuee 50% caMok;



32) mpuiaoB — 4YacTh YJIOBa, COCTOSIAs U3 0COOEH BHUJIOB PHIO M JPYTUX BOJHBIX
KUBOTHBIX, HE YKa3aHHBIX B pa3pelICHUsAX, W (WIM) pPBIO HUXKE YCTAaHOBJICHHBIX
MIPOMBICIIOBBIX Pa3MEPOB;

33) enuHuIIa 3amaca — IPOCTPAHCTBEHHO-000CHOBAaHHAS YacTh OOIIEro 3amaca JaHHOTO
BHJa PHI0O B JMaHHOM BOJOEME, HMMEIONIAas CaMOCTOSTEIIbHOE 3HAaYeHHE KaK OOBEKT
IIPOMBICJIOBOT'O UCIIOJIb30BAHUS;

34) ereppb — cHCIUATBHO YIOJIHOMOYCHHOE JIUIIO €TePCKON CITY>KOBI, OCYIIECTBIISIONICE
OXpaHy KMBOTHOTO MHpa HA 3aKPEIUICHHBIX OXOTHUYBUX YTOIBSAX U PhIOOX03HCTBEHHBIX
BOJIOEMAx U (WJIM) y4acTKax;

35) erepckas ciry»0a — CTpyKTYpHOE TToApa3eicHue CYObEKTOB OXOTHUYBETO U PHIOHOTO
XO3SMCTB, OCYIISCTBIISIIONIEe (YHKIIMU OXpaHBbl JKMBOTHOT'O MHpa Ha 3aKpEIUICHHBIX
OXOTHUYBHX yTOABSIX M PHIOOX03SHCTBEHHBIX BOJOEMAaxX U (WJIM) ydacTKax;

36) peecTp — nepeveHb, OMUCh KAaKUX-TH00 00BEKTOB, (B TOM YHCIIE PETUCTP UMYIIIECTBA)

37) cepBUTYT — IpaBO OTPAaHUUYEHHOT'O IEJIEBOTO MOJb30BAHUS UYKHUM 3E€MEJIbHBIM
Y4aCTKOM M BOJHBIM OOBEKTOM, B TOM YHCJE 3aKPCIUICHHBIM PHIOOXO03IHUCTBEHHBIM
BOZIOEMOM U (MJIM) y4aCTKOM JJIsl HYKJ] OXOTHHYBETO M PHIOHOTO XO35HCTB;

38) 3aprIOaeHne BOAOEMOB — BBIITYCK PHIOOMIOCAJOYHOT0 MaTepralia U pblObl B BOJIOEMBbI
U (WIM) Yy4acCTKH C IIEJIbIO0 CO3JIaHMSI CaMOBOCIPOM3BOISAIINXCS TMOMYJISIITUN, COXpaHCHHUS
LEHHBIX, PEAKUX U HAXOASAMIMXCA MOJ] yTPO30i MCU€3HOBEHUS BUJIOB PHIO U (MIJIH) MOTYUYEHUS
TOBAPHOM ITPOAYKLUU;

39) npueMHasi eMKOCTh BOJIOEMa — BO3MOXHOCTh SKOCHCTEMBI BOJ0€Ma 00ECTICYUTh
BHJTy-BCEJICHITY BBDKMBaHUE M (DOPMUPOBAHUE CAMOBOCIPOU3BOIAMICHCS TOMYIISAIUNA (HIIHA
BBDKMBAHUE OCOOEH Ha OTIENbHBIX JTalax pa3BUTHS), a TakKe MPOMBICIOBYIO €€
YHCIEHHOCTh U JOCTATOYHYIO BEIMUMHY apeana. [[premMHas eMKoCTh BOJ0eMa OTpeaesieTcs
o0BeMOM OHoTOMA ¢ OJIArOMPUSITHBIMU JJISI BCEIIEMOT0 BUIa (U3HKO-XUMHUECKOU CPEIoH,
pe3epBaMu KopMa, a TAaKKe CTPYKTYPOU U YPOBHEM OpraHU3aIlMU COOOIIECTBA;

40) BomHBIC OMOJIOTHYECKHE PECYPCHI - ATO PHIOBI, MOJUTFOCKH, PaKooOpa3HbIe,
MJIEKOTIUTAIONIME W JIPyTUe BHUJIBI BOJHBIX KUBOTHBIX W pAacTEHUM, oOuTamouue B
TEPPUTOPUAIBHBIX BOAAX, PHIOOIOBHOM 30HE U 00IIEM BOJAHOM MPOCTPAHCTBE;

41) MOHUTOPUHT BOJAHBIX OOBEKTOB BKJIFOUAET HAOIIOJCHUS 3a MOKA3aTEIIMU COCTOSTHUS
00BEKTOB:  THUIAPOJOTHYECKHUX,  THIPOTCOIOTHYECKUX,  THIPOTCOXUMHYCCKUX,
CaHUTAPHO-XUMHUYECKUX, MUKPOOMOJIOTUUECKHX, Mapa3uTOIOTUYECKHUX, PATUOIOTHUECKIX U
TOKCHUKOJIOTHYECKHX;

42) MmophomMeTpruiecKre MoKa3aTeau BOAHBIX 0OBEKTOB — YHUCIOBBIE XapaKTECPUCTHUKU
dbopm penbeda: TUHEHHBIE, TIONIaAHbIe, 00beMHBIE (TyOHHA, CpeaHss TIyOuHa, XapakTep
OeperoBoil TMHUU U IPYTHE);

43) OGacceifH BOAHOTO 00BbEKTa — TEPPUTOPHS, BKIIOYAIOIIAsi BOJAOCOOPHBIE TUIOMIAAH
TUIPABINYCCKU CBSI3aHHBIX BOJOEMOB W BOJIOTOKOB;



44) HepecTOBBIM 3amac — YUCISCHHOCTh (OMomMacca) MoJIOBO3pEbIX 0co0e B TaHHOM
3amace;

45) re"epaiusi — COBOKYITHOCTb 0CO0el PhIO pOXKACHHBIX B OJIUH HEPECTOBBIN MEPUO/T;

46) X03MCTBEHHBII MOHUTOPUHT — HEMPEPHIBHOE HAOJIOJIEHUE 32 SKOHOMUYECKUMU
00bEKTaMU, aHAIU3 WX JEATEIbHOCTH KaK COCTaBHAas 4acTh YIMPABJIEHUS, BKIIOYAIOIIETO
MOHUTOPHHT, KaJacTp, MPOrHO3, OpraHU3al1i0, MOTUBALIUIO, KOHTPOJIb;

47) npenenbHbIN qonmycTuMbIN yioB (nanee — [1JIY) — HaydHO-000CHOBaHHAS BEJIMUMHA
roJIOBOTO BBUIOBA, MOJYUYEHHAS C YYETOM OHMOJIOTHH, COCTOSIHUSI M lIeNied SKCIUTyaTaluu
JaHHOTO 3araca;

48) Konuenuust MSY — 3TO KOHUENIMUS YIPaBJIEHUS 3aMacoM, COIJIACHO KOTOPOW
OCHOBHOM 3a/laueil Mpu MPOMBICJIOBOM AKCIUTyaTalluM TMOMYISUHUN JUKUX THIPOOHMOHTOB
CIIY>KUT MAaKCUMU3ALIMS CPETHEMHOTOJIETHETO YIOBA;

49) LC50 — nnuHa peIOBI, MpU KOTOPOM 50 MPOIEHTOB PHIO B MOMYJISIIMU U3BIMACTCS
MIPOMBICIIOM.

LM50 — pnuna, ipu KoTopoi 50 MPOIEHTOB PBIO B MOMYJISAIUK JOCTUTAIOT MOJIOBOM
3pEJIOCTH.

3. [ToaroToBKa OGMOIOTUYECKOTO 0OOCHOBAHHUS OCYIIIECTBIISCTCA B CIEAYIOIIMX HEIX:

1) oTHEeceHUsI BUJIOB KUBOTHBIX K KaTETOPUSIM M MEPEBOJIa UX U3 OJHOU KaTerOpUH
KUBOTHOT'O MHUPA B IPYTYIO;

2) ompeneneHus NpeaeabHo AOIMYCTUMOr0 00beMa U3BATHS PbIO U IPYTUX OOBEKTOB
KUBOTHOT'O MUPA;

3) perynupoBaHus YUCICHHOCTH KUBOTHOTO MHPA;

4) UHTPOYKIINH, PEUHTPOIYKIIMHU U THOPUIU3AIUN KUBOTHOTO MUPA;

5) BBeIeHHs OTPAaHUYCHHM U 3aIIPETOB Ha MOJb30BaHNE O0BEKTAMU KUBOTHOTO MUPA, UX
yacTed U JepUBaTOB, YCTAHOBICHUM MECT U CPOKOB UX MOJIb30BAHUS;

6) onpeneseHNs BIUSHUS XO3UCTBEHHOW M MHOW JESTEIbHOCTU Ha KUBOTHBIX U CPEY
UX OOUTaAHHS;

7) aKkBaKyJIbTYPbI WJIK TOBAPHOTO PHIOOBOJICTBA;

8) oTHeceHUsI pbIOOXO3SIUCTBEHHBIX BOJIOEMOB U (MJIM) YYAaCTKOB K 0CO0O LIEHHBIM U
YCTaHOBJICHUSI UX TPAHUIL;

9) ocymiecTBieHHs PHIOOXO3SIMCTBEHHON MEIHMOpaIllMK Ha PhIOOX03IiCTBEHHOM BOJIOEME
1 (WIM) y4acTKe;

10) exeroHON KOPPEKTUPOBKHU JAaHHBIX MPOMBICIOBOTO 3araca phIOHBIX PECYPCOB H
JIPYTUX BOJAHBIX )KUBOTHBIX Ha PHIOOX035UCTBEHHOM BOJI0EME U (MJIN) YUaCTKE;

11) akkMMaTH3aIuu PHIOHBIX PECYPCOB M IPYTUX BOJIHBIX KUBOTHBIX;

12) BOoCcnIpon3BOICTBA BUJOB KUBOTHBIX, 32 UCKIIOYEHUEM PHIOHBIX PECYPCOB U APYTHX
BOJIHBIX KUBOTHBIX.

4. OnpeneneHue MpeaeabHo JOMYCTUMOTO 00beMa U3bATUS PHIOHBIX PECYPCOB U APYTHUX
BOJIHBIX KUBOTHBIX OCYIIECTBIISIETCS COTNIaCHO HacTosimux [IpaBut.



I'masa 2. IToaroroBka OHOJIOrHIECKOr0 OOOCHOBaHHA

5. buonornyeckoe 00OCHOBAHME MOATrOTABIMBAETCS B T€UEHUE r0ja, HA OCHOBAHUU
MaTepuaIoB y4yeTa YHCICHHOCTH XUBOTHBIX 32 MPEIbIAYIIUN TOJl, MOHUTOPUHTAa OOBEKTOB
KUBOTHOT'O MHUPA, CPEJIbl UX OOUTAHUS U HAYUHBIX MCCIIEI0OBaHUM.

[ToaroroBka OMOIOTHMYECKOTO OOOCHOBAHUS ISl PHIOHBIX PECYPCOB M JIPYTHX BOJHBIX
’KUBOTHBIX MO BOJIOEMaM MEKIYHAPOJAHOIO U PECIyOIMKAaHCKOTO 3HAUEHUS OCYIIECTBIISIETCS
COOTBETCTBYIOIIMMHU IOPUJIUUECKUMHU U (PU3HMUYECKUMU JIMIAMH, aKKPEIUTOBAHHBIMU KakK
CyOBeKThl HAy4YHOUW U (WJIM) HAYYHO—TEXHMUYECKON NEATeNTbHOCTH M UMEIOUIUMHU aTTeCcTaT
aKKpeAUTAIlMU C COOTBETCTBYIOIIEH 00JIaCThIO aKKpEAUTALIMH (110 UCCIIETyEMbIM MapaMeTpam
1 00BEKTaM), BEIIAHHBINA YTIOTHOMOYEHHBIM OPTaHOM.

[ToaroroBka OMOIOTHMYECKOTO OOOCHOBAHUS ISl PHIOHBIX PECYPCOB U JIPYTHX BOJHBIX
KUBOTHBIX MO BOJOEMaM MECTHOTO 3HAYEHHUS OCYUIECTBIAETCS IOPUIUYECKUMH U
bU3MYeCKUMH JIMIaMU, AaKKPEAUTOBAHHBIMU KaK CYOBEKThl HaydyHOW U (WUJIM)
HAayYHO—TE€XHUYECKOU eI TETbHOCTH.

[Ipu sToM, 115 ompenesneHus 00beMOB MpenebHO-1onycTUMbIX yinoBoB (ITJY) Ha
BOJIOEMAaX MECTHOI'O 3HAUEHUS, IUIOMaAbt0 He npeBbimatommx S00 (msIThCOT) reKTap, MOXeT
ObITh TPUMEHEH METOJ, OJKCIEepTHOM OIEHKHM TMPOMBICIOBOTO 3amaca H
MpeAeIbHO—I0MYCTUMBIX O0bEMOB U3BATHS.

MeTop 3KCEPTHOM OLEHKH MPEIyCMAaTPUBAET UCITOJIb30BAHUE UMEIOIINXCS CBEICHUM T10
TUJPOJIOTUU, THUIPOXUMHUU, KOPMOBOW 0Oa3ze, HUXTHUOJOTUM, JaHHBIX MOHHUTOPUHTA
TEPPUTOPHANTBHBIX TOJPA3ICICHU YIOJTHOMOYEHHOTO OpraHa M CyOBEKTOB PBHIOHOTO
X034icTBa, a Takke (OHIOBBIX W JUTEPATYPHBIX JaHHBIX HAyYHBIX OpraHU3alui
OCYILIECTBIISIIOIIUX MOJTOTOBKY Onosiornyeckoro o6ocHoBanus. [Ipu 3ToM, 3KCrieIUIIMOHHBIN
BBIE3]] HA BOJIOEM C I1€JIbI0 0TOOpa Mpo0 M MPOBEICHUS 3aMEPOB, HE 00S3aTENCH.

6. B Ouosnornueckom 000CHOBAHMH YKA3bIBAIOTCA CIAEAYIOIINE CBEICHUS:

1) n1st 06bEKTOB KMBOTHOTO MUPa 00OCHOBAHWE BEIMYMHBI TIPENOIAraeMoro u3bsATus (
MpeebHbIN JOMYCTUMBIN 00BEM U3BSATHS) U IPOTHO3 €r0 BIUSHUS HA COCTOSHUE OOBEKTOB
KUBOTHOT'O MUpa (BO3JICUCTBUS), HATMUYUE HOPMATUBOB YCTOMUHUBOTO COCTOSIHUS MOIMYJISILIUN
KUBOTHBIX, OTPAaHUYEHU MTPOMBICIIA;

2) pu MOATOTOBKE OMOJIOTHYECKOTO OOOCHOBAaHMS MO OOBEKTAM XHUBOTHOTO Mupa (
KpOME pbIO U JPYTUX BOJHBIX KUBOTHBIX) OTPAKAOTCS:

— HaUMEHOBaHUE 0OBEKTOB U UX KaTErOPHUU;

— apeaJi, JMHAMUKa YUCICHHOCTU, METOJAMKHK cOOpa MaTepHalia, CiocoObl y4yeTa, MIoliaib
, OXBaU€HHAsl YUE€TOM U pacyeThl 1O BUIaM, IaHHBIC 110 YUCIEHHOCTH 3a Ps/I JIET;

— TeppUTOPUS (aKBATOPHS) C OMUCAHUEM T'PAHUI MPEANOIAraeMOI0 y4acTKa U3bsITHs,
XapaKTEePUCTUKOM penibeda, paCTUTEIHLHOTO MTOKPOBA, TUAPOIOTHUECKOTO PeKUMa, KIINMaTa;



— COCTOSTHHME OOBEKTOB C YKa3aHHEM Ka3aXxCKOro, pyCCKOTO M JaTHHCKOTO Ha3BaHUA,
CpeaHssT TPOAYKTUBHOCTH M CIIOCOOHOCTh K €CTECTBEHHOMY BOCIHPOM3BOJICTBY, IS
KOIIBITHBIX ¥ KPYITHBIX XUITHBIX )KUBOTHBIX TIOJIOBO3PACTHOM COCTaB MOMYJISIINN;

3) npu MOATOTOBKE OHMOJIOTHYECKOTr0 0OOCHOBAHHS IO PHIOHBIM pecypcaM U JIPYyTUM
BOJIHBIM JKUBOTHBIM OTPa)KarOTCS:

— BOJIHBIM OOBEKT, BOAOEM U (WJIM) y4acTOK B Mpelesiax KOTOPOW Mpearoiaraercs
OCYULIECTBJIEHHUE IE€ATEIbHOCTH;

— OCHOBHBIE OCOOEHHOCTH OMOJIOTUH, 0OOCHOBAHHME BBHIOOPA CTAHIIUNA C KapTOU—CXEMOI,
apeasl, JUHAMUKa YHUCIEHHOCTU, METOAUKUA cOOpa Marepuasna, clocoObl ydeTa, IUIOaib,
OXBa4€HHAs YYETOM M pacyeThl MO BHUAAM PbIO, JaHHBIC MO MX YHCICHHOCTH 3a MEpPHUO],
PaBHBIN MPOAOJIKUTEIILHOCTH JKCIUTyaTallMM MPOMBICIIOBOTO 3amaca OJHOI0 MOKoJeHUs (
reHepaiys) peid, HO He MeHee 5 (IIATH) JIET;

— TEPPUTOPHS (AKBATOPUSI) C ONMUCAHUEM TPAHUI] MIPEANOIAraeMOT0 y4yacTKa U3bATHS,
uHpOpMAIUsI O COCTOSIHUM CpeAbl OOWTaHWsS (THAPOJIOTHYECKAas, THIPOXHUMHYECKA,
TUAPOOMONIOTMYECKas XapaKTePUCTUKU BOJOEMAa, COCTOSHUE WHIUKATOPOB YCTOMUYHUBOTO
Pa3BUTHS ¥ BO3MOYKHOCTH UCIIOJIb30BAHUS JJIS 1IeJIeH aKBaKyJIbTYPHI);

— O COCTOSTHUH PBIOHBIX PECYPCOB M JAPYTUX BOJHBIX KUBOTHBIX C YKa3aHUEM Ka3aXCKOTO,
PYCCKOTO W JATHHCKOTO Ha3BaHUS, CPEIHSAS MPOAYKTUBHOCTh U CIIOCOOHOCTh K
€CTECTBEHHOMY BOCIIPOHM3BOICTBY, MPOUCXOKICHUE U TPOMBICIIOBBIN 3armac;

4) pekoMeHJallui IO MPOBEACHUIO MEIHMOPATUBHBIX PadOT, ONTUMAIBLHOMY PEXKUMY
pPBHIOOJIOBCTBA, OTPAHUYEHHUSM U 3alpeTaM Ha MOJIb30BaHUE )KHBOTHBIM MHUPOM.

buonoruueckoe 000CHOBaHHE COJEPKUT AUATPAMMBI, TAOJIUIIbI, KAPTHI—CXEMBI, BUJIE0—,
(dhoTomaTepuansl 1 IpyToe.

7. Ilpu moAroToBKe OMOJOTHYECKOT0 OOOCHOBAHHS B 3aBUCUMOCTH OT KaTeTOpUU
KUBOTHOTO MHpa, TTOMHUMO CBEJCHHH, YKa3aHHBIX B MyHKTe 6 HacTosmux [IpaBun
MIPUBOJISITCS CIICTYIOIINE IOMOJIHUTEIBHBIC CBEICHMUS:

1) peaxve u HaXOMSIIHECS IO YTPO30H MCYC3HOBEHUS BUBI )KUBOTHBIX — MHOTOJICTHUE
JAHHBIE 110 YUCICHHOCTH, CTETICHh H3yUYeHHOCTH, PACIIPOCTPAHEHNUE;

2) BUBI KUBOTHBIX, SIBJISIONMIUECS OOBEKTaMU OXOThl — HHPOpMaIHs 00 OXOTHHUYBHX
yroApsix (KaTeropusi OXOTHHUYBErO0 XO3SICTBA, BHUJ 0CO00 OXpaHAEMON MNPUPOAHOMN
TEPPUTOPUHU, PE3EPBHBIM (POHI OXOTHHUYBMX YTOJHi), XO3AMCTBEHHOE 3HAUYECHHE OOBEKTa
KUBOTHOTO MHpa, BHJ IIOJb30BaHHUS (B TPOMBICIOBBIX, CIIOPTUBHO—JIIOOUTEIHCKUX,
KOJUICKITMOHHBIX ¥ HAYYHBIX IIEJIAX) U EMKOCTh OXOTHUYBUX YToJIui (KOPMOBBIE, THE3/IOBEIE,
3alllUTHBIE (PAKTOPHI);

3) st pHIOHBIX PECYpPCOB U APYTUX BOJHBIX JKMUBOTHBIX SBISIOMIHECS 0O0BEKTaMHU
pBIOOTIOBCTBA — HH(pOPMAITUS O PHIO0X03HCTBEHHBIX BOJI0eMax U (MJIM) yyacTkax (BHI 0c000
OXpaHsEeMOU MPUPOTHON TEPPUTOPHUH, PE3ECPBHBIN (POHIT PHIOOXO3IMCTBEHHBIX BOJOEMOB U (



WJIM) YYaCTKOB, XO3SIICTBEHHOE 3HaUYC€HHE OOBEKTa JKMBOTHOT'O MHUpA, BUJ MOJb30BaHUs (B
MIPOMBICJIOBBIX, CIIOPTUBHO—JIIOOUTEIBCKUX, KOJUICKIIMOHHBIX, HAYYHBIX U MHBIX LEJAX) U
PBHIOOTIPOTYKTUBHOCTH BOJOEMOB U (WJIM) yYaCTKOB;

4) BUJIBI )KUBOTHBIX, UCIIOJIb3yEMbI€ B MHBIX XO3SIMCTBEHHBIX IEJIAX, KPOME OXOThI U
pBIOOTIOBCTBA — XO3SUCTBEHHOE 3HAYCHUE OOBEKTa MKHUBOTHOTO MHUpa U HAIUYUE
JUMUTHUPYIONIETO (PaKkTopa MOMYJIAINH;

5) BUABI )KUBOTHBIX, YACIEHHOCTh KOTOPHIX MOJICKUT PETYIUPOBAHUIO B LIEIJISIX OXPaHBI
3JI0POBBSI HACEJICHUS, MPETOXPAHEHUS OT 3a00JE€BaHUI CETbCKOXO3IMCTBEHHBIX U JIPYTHUX
JIOMAITHUX >KUBOTHBIX, MPEAOTBpallleHUs yiiepda oKpyKawmield cpejae, NpeaynpekIeHus
OMACHOCTH HAHECEHUsl CYIECTBEHHOTO YyIepOa CeIbCKOXO3SIMCTBEHHOUW AEsTEIbHOCTH,
PHIOHOMY XO3SIUCTBY — XO3SHWCTBEHHOE 3HAUEHHE OOBEKTa >KMUBOTHOIO MHpA, CTEIEHb
BO3MOYKHOTO HaHECEHUS yiiepOa, HAHECEHHBIN ymepo.

8. Ilpu moaroToBKe OMOJIOrHYECKOTO0 0OOCHOBAHUS HA MOJIb30BAHUE )KUBOTHBIM MUPOM
SBJISIOIIUMUCS OOBEKTaMH OXOTHI U PHIOOJIOBCTBA MCIOJIB3YETCS METOJ MPOTHO3UPOBAHMS
OpupocTa MOMYJSUUU JJIsl ONpEeNeNIeHUs] TMPEeNebHO JOMYyCTUMOTro o0bemMa H3BATHUS
KUBOTHBIX. B mocieayomnemM, B KaKJIOM XO034iCTBE HEO0X0ArMa KOPPEKTUPOBKAa 00bema
T00BIYM KUBOTHBIX C TOMPABKOW HA JIaHHBIC MPEANPOMBICIOBOTO Y4ueTa, MOHHUTOPUHTA
cpeabl UX OOUTAHUS, ONTUMAIBHOTO 00BEMa HM3BITHSA, KIUMATHYECKUX U COIUAIBHBIX
(bakTopoB.

Wtoru exerofHOro MOHUTOPHHTA M y4yeTa OOBEKTOB >KMBOTHOTO MHpA, B paMKax
MOATOTABINBAEMBIX OHOJOTUYECKUX OOOCHOBAHUU pPACCMATPUBAIOTCS C YYaCTHEM
peCIyOIMKaHCKUX acCOIMaldii OOIIECTBEHHBIX OOBbEAMHEHUNW OXOTHUKOB U CYOBEKTOB
OXOTHUYBETO XO35MCTBA.

9. Pacuer mpenenbHO OMyCTUMOTO 00BbeMa U3BITHS KUBOTHBIX MPOU3BOAUTCS IS
M0JIb30BaTENSl dKUBOTHBIM MUPOM B OTJEIBLHOCTH, HA OCHOBE CYIIECTBYIOIINX HOPMATHUBOB
U3BATHSI, 0OBEKTUBHBIX MHOTOJICTHUX JTAHHBIX U3yYCHUS TCHICHIIUUA TUHAMUKHY TOIYJISIITIN 1
W3MEHEHUS Cpeabl OOWUTaHUS, C Y4YETOM BO3MOXKHOTO YyIiiep0a OHOJOTHYECKOMY
pa3zHO00pa3HUIo.

10. IIpu moAroToBKe OGMOIOrMYECKOTO OOOCHOBAHUS HA aKBaKyJIbTYpy, UHTPOAYKIIHUIO,
PEUHTPOAYKIMIO U THOPUIU3AIUIO )KUBOTHBIX, YKA3bIBAIOTCS CIEAYIOIINE CBEJICHMUS:

1) o mponuioM U COBpeMEHHOM apeasie BUa, BO3MOKHBIX B3aUMOOTHOILICHUAX C APYTHUMHU
0oOUTAIONIMMU HA TEPPUTOPUH BUJIAMH;

2) MpoOrHO3 B3aWMMHBIX BIMSHUN C UHTPOAYKIHUPYEMBIM BHJIOM, PHIOHBIX PECYPCOB U
JIPYTUX BOJHBIX XKHUBOTHBIX, PEKOMEHJAIMU M0 OMOTEXHUKE MPOBEICHUS PabOThI, MECTO
MOJIYYEHUSI TI0OCAIOYHOTO MaTepuana, CTaaus Pa3BUTHs, OMOJIIOTHYECKas M XO03SUCTBEHHAsS
1IEJ1€CO00PA3HOCTh BCENEHHUS, PACUET MO CTPOUTENBCTBY MPEANPUATHS U €ro coAepkaHue (
AKOHOMUYECKAs), XapaKTEPUCTUKH BOJHBIX OPraHU3MOB MpeJiaraeMbIX sl BceleHUs (
Ouosiornyeckasi, SKOJIOTUYECKasi), CpPOKH TMPOBEACHUS BCEJIEHUs, XO35HUCTBEHHas,
SKOHOMMYECKAs, TPOMBICJIOBAs, MHUILEBAsA U JIPYTHEe XapaKTEPUCTUKH HUHTPOAYKIIMOHHOTO



00beKTa, MpEeNnojaracMoe BIUSHUE HAa YKOCUCTEMBI M BXOJSIIUE B €€ COCTaB IICHHBIE
OOBEKTEI;

3) 6one3Hn OOBEKTOB BCEJCHUS W MX BO3MOXKHAsI OMACHOCTH i (ayHbl U (HIOPHI
3acessieMoro BOJOEMa M HAceJICHUs JaHHOTO pailoHa, pEKOMEHJAIMU M0 OTOOpY YHMCTOM
MapTUU 0OBEKTOB BCEJICHUS, TAPAHTUU OT BCEJICHUS HETPEyCMOTPEHHBIX BUIOB;

4) omeHkKa BO3JAEHCTBUS Ha OMOILIEHO3bI B pailOHE IJIAHHUPYEMOU NeATeIbHOCTH,
MIPUPOIOOXPAHHBINA CTATYC TEPPUTOPHUH.

11. Ilpu onpeneneHUr BIUSHUS XO3SMCTBEHHONW M WHOM JEATEIHHOCTH Ha OOBEKTHI
KUBOTHOTO MHUpa U Cpelly UX OOUTAHUS MPUBOIATCS TaKKE CBEJCHUS O TMpeJrojgaracMomM
XapakTepe U CTETNEHW W3MEHEHHS Cpelbl OOMTaHMs, O CPOKAaX BO3JCHCTBHUS Ha Cpexy
oOuTaHus, peyIaraéMbIX KOMIIEHCAIIMOHHBIX MepaXx JIJIsi CHHKCHHSI HETaTUBHBIX BIUSHUM,
AKCHEPTHAs OIIEHKA BIUSHUS HA PAa3JIMYHbIC BUABI U CHCTEMATUUYECKUE TPYIIIIbI BUIOB.

12. Tlopsiiok y4yeTa YUCIEHHOCTH U pacuera MpeAesibHO JOMYCTUMOTO YJI0Ba PhIOHBIX
PECYpPCOB U JAPYTHX BOJHBIX KUBOTHBIX (Hanee — llopsimok ydeTa) mpUMEHSETCS MOpPHU
MOJATOTOBKE OMOJOTUYECKOTO OOOCHOBAHHS MO OIPENEICHUIO0 TMPEAETbHO JOMYCTUMOTO
o0beMa U3BATHS PHIOHBIX PECYPCOB U APYTUX BOJHBIX KUBOTHBIX.

13. Ydert peIOHBIX pecypcoB U JPYTUX BOJHBIX )KUBOTHBIX MPOBOJIUTCS HA BCEX BOJIOEMAX
, C OTpaX€HHEM HUX OCOOCHHOCTEH. YUeTHbIE ChEMKHU CJIEAYEeT MPOBOAUTH AKTHBHBIMU
OpyIusMU JIOBa (MCCIIEI0BATEIbCKUE U MIPOMBICIIOBBIE 3aKUHBIE HEBOJAA U Tpajbl), a IPU
HEBO3MOXHOCTH — CTaBHBIMM M CIUIaBHBIMHM ceTsMH. Ha pekax, B KOTOPBIX OOHUTAIOT
MIPOXOJIHBIE BUJIBI PBIO (OCETPOBBIC, PACTUTEIIBHOSIAHBIC, )KEPEX), COBEPIIAOLINE MACCOBBIC
HepecToBble Murpaunu (JKaiibik, Ceipnapus, Mie), ucciienoBaHusi NpOBOAATCS 3aKUIHBIMU
HEBOJIaMU M CIUIABHBIMU CETSIMHU, B MPOYUX PEKAaX — CTABHBIMU M CIUIaBHBIMU ceTAMu. B
KacnmiickoM Mope uccienoBaHus MPOBOASTCS HAYYHO—MCCIENOBATEILCKUMU TpasiaMu. B
KPYIIHBIX BOJIOEMAaxX PE3yJbTAaThl UCCIIECIOBAHUN MPEICTABISIOTCS MO PHIOOMPOMBICIOBBIM
WM reorpaduueckuM paioHaM, B MAJIBIX M CPETHUX — B I[€JIOM I10 BOJIOEMY.

B Bomoemax pecnyOJUKaHCKOTO M MEXIYHApOJHOTO 3HAYEHHUS, IS MPOBEPKHU
JIOCTOBEPHOCTH PE3YyJIbTATOB OMNPEASICHUS YHCICHHOCTH PBIO, OIEHKY YHCICHHOCTHU
HEO0OXO0IUMO TTPOBOJIUTH ABYMSI METOJIAMU — OCHOBHBIM U BCIIOMOTATEIbHBIM.

14. JIoCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTATOB ONPEAECIACTCA PEMPE3CHTATUBHOCTHIO
coOpanHOrOo Marepuaia. B camom oOmiem ciydae, MaTepuai CYUTAETCSl pElPE3CHTAaTUBHBIM,
€CIIA IUIOWIAb YYETHOW CheMKH cocrtaBiisieT He MeHee 0,05-0,1% ot miomanu Bogoema,
KOJIMYECTBO MOBEPTHYTHIX OMOJIOTHUECKOMY aHaIn3y ocoOeit poid ot 10 10 25 sx3eMIuIsipoB
Ha KaXJYyH BO3PACTHYIO (pa3MepHy0) TpyIiny (3a UCKIIOUYEHUEM PhIO CTapiliero BO3pacTa,
BBHIOBIBAIONINX W3 TPOMBICIA W KATETOPUU PEAKUX M HAXOMSIIUXCA TOJ yTrpo30i
MCUYE3HOBEHUsSI BHUIIOB pbi0). B 3TOM ciyuyae, ommOKa HE MPEBBICUT MPUHATOH B
Ounonornyeckux uccieaoBaHusx BeauarHbl B 20%. Ctatuctudyeckas oOpaboTka MaTepuaioB
IIPOBOJUTCS IO OOIIETPU3HAHHBIM ITOCOOUSM.



15. B oTuere orpaxatorcs reorpaduyeckre U MOphOIOTHIECKUe CBEACHUS 0 BojioeMe (
reorpaduueckre KOOpAMHATHI, IJIMHA, ITUPHUHA, TUIOIIA b, U3PE3aHHOCTh OEpEeroB, CTENEHb
3apacTaeMoCTH, TIIyOMHBI W JpyrHe cBeneHwus). JlJisi KPpynmHBIX BOJOEMOB BCE JIaHHBIC
PUBOJATCS KaK B IIEJIOM, TaK U IO OTACIbHBIM YacTsaM. [Ipu miaHupoBaHUH MCCIICIOBAHUH,
COCTaBJISIETCS CETKAa CTAaHIHWH C €€ OOOCHOBAaHMEM, BCE CTAaHIMH JOJKHBI HMETh
reorpapuyeckue KOOpAUHATHI.

16. JIns yaeTa peIOHBIX PECYPCOB M APYTHX BOJHBIX KUBOTHBIX, a TAKXKE JJIS IPOTHO3a
OyIylMX yJIOBOB COOMPAIOTCS M aHAIM3UPYIOTCS MpsAMbIe (YMCICHHOCTh U OMOJOTUYECKHE
MoKaszaTeau pbl0) U KOCBEHHbIE JaHHbIE (THAPOMETEOPOIOTHYECKUE YCIIOBUS,
TUAPOXUMUYECKHE, THAPOOUOIOTHYECKUE, UX THUOMATOJIOTUYECKHUE IMapaMeTphbl, CPOKU U
YCJIOBUS HEPECTa, YPOKAMHOCTH MOJIOJU PHIO).

17. Pacder mpenenbHO JOMYCTUMOTO 00BEeMa M3BATHS )KUBOTHBIX MPOU3BOIUTCS JJIS
M0JIb30BaTelIs )KUBOTHBIM MUPOM B OTJEJIIBHOCTH, HA OCHOBE y4eTa YHCICHHOCTH KUBOTHBIX,
OOBEKTUBHBIX MHOTOJIETHUX JAHHBIX HW3YYCHHS TEHICHIMH JWHAMHUKU TOMYJSIAA |
U3MEHEHUS Cpeabl OOWUTaHUsA, C YYETOM BO3MOXHOro yiiepba OHOJOrHYEeCKOMY
pazHooOpas3uio.

[Ipu pacuere npeaenbHO TOMYCTUMOTO 00beMa U3BITHS 00BEKTOB JKMBOTHOT'O MHUPA JIJIS
MONYJISIITUA (BHIOB) PBIO, COCTOSIHUE 3allacOB KOTOPBIX OIICHUBACTCS KaK KPUTHYECKOE,
UCIIOJB3YIOTCSl TPAHUYHBIE OPUEHTUPHI 3amaca 1Mo OMOJOTHMYECKHMM TOKa3aTelsiM pPhI0 U
IPUMEHSAIOTCS TOHM)XEHHbIE KOA(PPUUIUEHTHl U3biATHS 3amaca, cocrapistomue 0,5 % ot
o0111e# CMEPTHOCTH.

18. OqHuUM 13 HUX BaXKHEUIIUMHU JIJIs1 TPOTHO3HBIX MCCIIEIOBAHUHN SBIISIOTCS MTOKa3aTeln
YPOBHS BOJIBI, JUTSI PEK TakKe 00BEeM CTOKAa. AHAIIN3 TWHAMHUKH YPOBHS BOJBI B BOJIOEME 3a
TEKYIIUN U PSIJT MPEIbIAYIINX JIET TO3BOJISIET TPOTHO3UPOBATh TEHJCHIIMU €T0 U3MEHEHUS U
BIIMSIHUE Ha COCTOSTHUE PHIOHBIX PECYpCOB BojioeMa. X0 YPOBHS BOJbI B BECEHHUU TIEPHO/T
MO3BOJISIET OIICHUTH YCIOBUSA U Y()PEKTUBHOCTh HepecTa PbIO. [ uaposoruueckne mapaMeTpsl
MIPECTABIIAIOTCS B BUJIE TAOJIHI] WIIH TPadUKOB.

19. BaxxHBIMU TIpU PECYPCHBIX UCCIIEIOBAHUSX SBIISFOTCS THAPOXUMHYECKHUE TIOKA3aTeIH.
OHU MO3BOJSIOT OLIEHUTh KAa4eCTBO BOJHOM Cpebl JJig THMAPOOMOHTOB, TEHICHIUU €T0
VIYUYIIEHUS] WU YXYAIICHUS, MPEANOYTUTEIbHbIE MECTa OOWTAaHWS MU PhIO B Pa3sHBIX
y4acTKax BOJOEMa, BBISIBUTH 3aMOpPHBIC SBJICHUS, OILICHUTH CTEIMEHb JIeTrpajalliu BOIHOM
CpeIbl 01 BO3JICHCTBUEM 3arpsi3HEHUSI.

20. OT60p mpob® Ha THAPOXUMHUYECKHUM aHATU3 MPOU3BOIUTCS MO OOIMIETTPUHSTHIM
METOJMKaM Ha BCEX CTAHIUAX ucciaeaoBaHui. [IpoObl oTOMpPArOTCS M3 MOBEPXHOCTHOTO U
MIPUIOHHOTO CJIOS BOJBI (ITPH TIOMOIIN MPOOOOTOOPHOM CHCTEMBI U OaToMeTpa).

21. [Ipu oTbope mpob u3mepsieTcs: TemrnepaTypa BoJbl — Y TOBEPXHOCTH TEPMOMETPOM B
POTHUKOBOHW oOmpaBe, Ha TIyOMHE TEPMOMETpOM B OaTroMerpe. Takke MPOBOMSITCSA



BU3yaJIbHbIC HAOIIOJICHUS XapaKTEPUCTUK BOJBI (peructpaiusi HeTsHOM MICEHKU Ha BOJE,
CKOIUICHUI OTMEPIIUX BOJAOPOCIEH, MOBBIIIECHHON B3MYy4Y€HHOCTH Y BCIIEHEHHOCTH BOJIbI, U
JIPYTUX TIOKa3aTeneil).

22. OnpenenieHUe COJEPKAHUS PACTBOPEHHOTO B BOJE KHUCIOPOJa MPOU3BOAMUTCS Ha
MeCTe KHCIOPOAOMEPOM, BOJIOPOJHOr0 Nokazarens — pH—merpom.

[Ipo6sl BOABI MOCTABISAIOTCA B JIAOOPATOPUIO JUISi MOCIEAYIOIIETO aHaln3a Ha
coJiepKaHue:

— OCHOBHBIX MOHOB (KaJbIIUH, MarHui, KaJTui—HATPUH, TUAPOKAPOOHATHI, XJIOPHUIBI,
Cynb(haTel) U IPYyTUX IMOKA3aTEICH;

— OMOTeHOB (AMMOHUIMHBIN 30T, HUTPAThI, HUTPUTHI, (hochater).

23. Onpexenenue TPyNbl BOJAbI MO KECTKOCTH MPOBOJUTCS MO COOTBETCTBYIOIINM
meToaukaMmM.  CoOOTBETCTBHE  pE3yJbTATOB  AHAITU30B  PHIOOXO3SMCTBEHHBIM
npenenbHO-A0MyCcTUMON KoHIeHTpanuu (nanee — [1JIK) npoBoauTcss mo oOLenpuHiTOMY
CTaHJapTy. Pe3ynbTathl MpeacTaBasaoTCsa B BUjie Tabmuibl (Tabnuna 1). Pe3ynbrarsl JOKHbBI
NPENICTABIISITECS KaK B LEJIOM IO BOJOEMY, TaK W MO OTIAEIbHBIM ero 4dactsMm. [Ipum
MHOTOJIETHUX MCCIIEJOBAHUSX, IPEIOCTABISETCS TaONMIla, IJ€ IPEACTABICHbI JaHHBIE 32 P
net. IIpoBoAUTCSA CpaBHUTENbHBIN aHanu3. B ciiyyae Hanuuus, NPUBOASATCS CBEACHUSA O
3arpsiI3HEHUN BOJIOEMOB IO CIICAYIOIIUM OCHOBHBIM KOMITIOHEHTaM — TSDKEJIbIe METasljIbl,
He(DTETPOAYKTHI, TIECTUITUIBI.

Tabmma 1. Pe3ymbTaThl THIPOXMMIYECKHUX HCCIICIOBaHUN

PactBopennrie buorennsie  Opranmdueckoe MuHepam3al
rassl, COEJUHEHHUS, BEIIECTBO, usi  BOJBHI,
MUWUIMIpaMM/  MWUIMTpaMM/  MWIIMrpamMMm/  MUJLTUrpamm/
Jnenumerpl JenumeTp3 JnenumeTpl JenumeTp3

(

Crannus uin .
Jlara BOJIOPO/IHBIH

cTEop TTOKa3aTeJh)
24. KopMoBas 0a3a pbl0 COCTOUT W3 (PUTOIIAHKTOHA, 300ILJIAHKTOHA, 3000€HTOCA,
HekToOeHToca, nnepudurona. [Ipu 3ToM, BaKHEHIITUMU JIEMEHTAMU MUTAHUS PHIO SBISIOTCS
300IUIaHKTOH U 3000€HTOC, COCTOSIHUE COOOILECTB KOTOPBIX M HM3y4aeTCsl B IMPOTHO3HBIX
UCCIIeIOBaHUAX. B OoTIenbHBIX BOJOEMax, 3HAUUTENIbHOE MECTO B MUTAHUU PHIO 3aHUMAET
HEeKToOeHTOC. B Takux BojoemMax n3yyaercsi U HEKTOOEHTOC.

25. KonndecTBeHHBIE MPOOBI 300TIIAHKTOHA ¥ 3000€HTOCA OTOUPAIOTCSI B COOTBETCTBHUH C
OOIIENPUHATHIMM METOJMKaMU B JaHHOW oOnactu. ['mapoOuonornueckue mnpoObI
OTOMPAIOTCSA M3 ABYX OMOTOIOB: MPUOPEKHOTO (JIUTOpaATh) U yMAJICHHOTO OT Oeperom (
nenaruaib, OCHTalb).

26. [IpoOsbI 300MIaHKTOHA OTOUpPAKOTCs CeThio J[>KeI BEpTUKAIBHBIM IPOTATUBAHUEM OT
aHa a0 mnoBepxHocTH. KoHcepBHpoBaHHbIE NPOOBI 300IUIAHKTOHA JOCTaBJISIOTCS B
71a00paTOPHIO [ OCIEAYIOMIETr0 U3yUYEeHHSI CIEAYIOMINX TapaMeTPOB:

BHUIOBOM COCTAaB;

00I11asT YMCICHHOCTb COOOIIECTBA;



obOmasg 6momMacca;

COCTaB JIOMUHAHTOB (JIOMUHUPYIOIIUX IPYII U BUIOB);

YUCJICHHOCTh OCHOBHBIX TPYTII ¥ BUIOB;

OroMacca OCHOBHBIX TPYII U BUOB;

KOJIMYECTBEHHOE U KaU€CTBEHHOE PACTIPEICIICHHE 110 30HAM.

27. IIpoObI Makpo3000eHTOCa OTOMPAIOTCS JHOUEpHaTeneM miomnaabio packpsitus 0,025
MeTpoB2. KoHcepBHpOBaHHBIE MPOOBI TOCTABISIOTCS B JTAOOPATOPHIO JJISI MOCIEAYIOIIETO
W3YYEHUS CIENYIONUX MapaMeTPOB:

BHJIOBOM COCTaB;

001111 YUCIIEHHOCTh COOOIIECTBA;

obmras Omomacca;

COCTaB JIOMUHAHTOB (JIOMUHUPYFOIINX TPYII U BUIOB);

YHCIIEHHOCTh OCHOBHBIX TPYTIN U BUJIOB;

OroMacca OCHOBHBIX TPYII U BUIOB;

KOJIMYECTBEHHOE U KaU€CTBEHHOE PACTpPe/ICIICHHUE 110 30HaAM.

28. IIpoObl HEKTOOEHTOCAa OTOMPAIOTCS UXTHUOIUIAHKTOHHOW KOHYCHOM CEThIO HIIH
oumTtpanom. KoncepBupoBaHHbIE TPOOKI JOCTABIAIOTCS B TA0OPATOPHUIO IS MTOCIIEAYIONIETO
W3YUYCHUS CIICIYIONINX MapaMeTPOB:

BHUIOBOM COCTAaB;

00111as1 YMCIEHHOCTb COOOIIECTBA;

o61mas duomMacca;

COCTaB JIOMUHAHTOB (JIOMUHUPYIOIIUX TPYII U BUOB);

YUCJICHHOCTh OCHOBHBIX TPYTII ¥ BUIOB;

OroMacca OCHOBHBIX TPYII U BUOB;

KOJIMYECTBEHHOE M KAUECTBEHHOE PACTIPE/ICIICHHE 110 30HAM.

29. B oTyeTe MpUBOAUTCS BUAOBOM COCTAB IJIAHKTOHA M 3000€HTOCA — KOPMOBOM 0Oa3bl
pBIO BOJIOEMOB, C OICHKOW Ka4eCTBEHHBIX M3MCHCHHH (IMHAMHUKA BHOBOTO COCTaBa, CMCHA
JIOMUHAHTOB) (Tabnuia 2).

Tabmuma 2. TakCOHOMUIECKHI COCTAB M YaCTOTa BCTPEIAEMOCTH 300ILIAHKTOHA

YactoTa BcTpeuaemocTH, %

2016 2017 2018 2019 2020

Takcon

Rotifera
Cladocera
Copepoda
30. KonnuecTBeHHBIE TIOKa3aTeNu (YMCICHHOCTh, OMoMacca) MpUBOSATCS CHavyasa 1o
Ka)XJI0M CTaHIIMM OTJIeNbHO (Tabnuia 3), a 3aTeM B LIeJI0OM 0 BojoeMy (Tabnuia 4).

Tabnuma 3. 3Ha9eHHs YHUCIICHHOCTH B OHOMACCH 300IUTaHKTOHA (3000€HTOCA) IO CTAHIHAM



Crannus 1 Crannms 2 Crannus 3 Cranmus 4

Ipynnel  ypcnennoc YUCIIEHHOC YHUCJICHHOC YHUCJIEHHOC
o6romacca, o6romacca, oromacca, onomacca,
300IIAHKT T}, THICSAYA Thb, THICSYA Thb, THICSYA Tb, THICSYA
MULIATPAM MULIATPaM MUJLTATPAM MUJLTUTPAM
€poB 3K3EMILISIP IK3EMILISIP JK3EMILISIP 3K3EMILISIP
M/ meTp3 M/ meTp3 M/ MeTp3 M/ MeTp3
oB/ meTp3 oB/ metp3 oB/ meTp3 o/ meTp3
Rotifera
Copepoda
Cladocera
Bceero

Tabmma 4. XapakTepucTika coo0mecTBa KOPMOBBIX IJIS IO OpraHu3MOB (OTACIBHO IS
IUTAHKTOHA B GeHTOCa)

UYuncneHHOCTh, ThICSYa SK3eMIurip/ buomacca, mummurpamm/merp3;
OCHOBHBIE TPYTITBI
MeTp3; ThICS4a K3EMIUIIp/METp2 MUJUIUTpaMM/MeTp2

Bcero:

31. Ilpu HEOTHOKPATHBIX HAOJIFOICHHIX HAa BOJIOEME TIPUBOIUTCS CPAaBHUTEIBHBIN aHAIIN3
KOpMOBOM 0a3el pei®O 3a psn yer. [IpuBOASITCS OCHOBHBIE WHIEKCHI IKOJIOTHYECKOTO
coctostHusl — llleHHOHa—YWHBepa, canpoOHOCTH. J[aHHBIE TIO MUTAHHWIO PBHIO — MO OJHOMY
IPOMBICIIOBOMY BHAY pbiO (mmaHkTodaroB, OeHTO(]aroB, XHWIIHUKOB). AHaINu3
00€eCIeyeHHOCTH PbI0 KOPMOBBIMU 00BEKTaMu B Bogoeme. [Ipu nccneqoBaHuy muTaHus peid
paccMaTpPUBAIOTCS CIICAYIOIINE OCHOBHBIE TTapaMETpPhI: CIIEKTP MUTAHUS — BUJOBOM COCTaB
CHhEJICHHOW MUIIH, TOMUHAHTHI — U30MPATETLHOCTh WU U3JII00JICHHbIE OOBEKTHI MUTAHUS (B
%), 3HAUMMOCTb BCEX OCTaJbHBIX KOMIIOHEHTOB MUTaHUs (B %), 4acTOTa BCTPEUYAEMOCTH
KoMITOHEHTOB (f, %), HHIEKC HATIOJIHEHHS KUIIIEYHUKOB PhIO — OTHOIIIEHHE Beca ChEICHHOTO
KOpMa K Becy pbIObI (q).

32. Ilo pe3ynbTaTaM HCCIEAOBAHHUI OCYIIECTBIISIETCS OLIEHKAa HAKOPMJIEHHOCTU PBbIO,
OOIIEro COCTOSTHUSL KOPMOBOM 0a3bl, OCTATOYHON OMOMACCHI 1O OTACIbHBIM KOMIOHEHTaM U
pa3pabaThIBAIOTCS MPEUIOKEHUS 110 YBEIMYCHUIO KOPMOBOM 0a3bl IMyTEeM BCEJICHUS HOBBIX
JUTSL BOJloeMa THIpOOMOHTOB (Tabnuma 5).

Tabnuma 5. PekoMeHaammm mo KOpMOBOi# 6a3e BOToeMOB

Heob6xonumoc

DKOJIOTUYECKO T b B
Heobxomumoc Ilpemmosxxenus
KopmuocTs o KopMHOCTE 10 € COCTOSHHE aKKJIMMaTH3al]
Bonoem T b B 0 OpyAUsIM
300ITAHKTOHY OEHTOCY m o WU KOPMOBBIX
3apblOJIEHH  JIOBA PBIO

THIPOOHOHTaM OeCITO3BOHOYH
BIX

MpUMCHEHUE
CIeIHaIbLHON
OCHACTKHU
Kapm, 3aKHIHBIX
yMmepenHoe ~ monodacna  pactutenbHos 1CBOAOB €
CpenHss cpenHss eTbeBOii

3arpsi3HeHHe  colorata



JHBIE BHJBl 3aBECOW TOJ

pBIO HUXKHCEH
nmon0opoit
CeTH

33. bosblilyt0 ONMACHOCTH AJI1 UXTUOIIEHO30B MPE/ICTABIISIOT BCIBIIIKK 3a00JIEBaHUM PbIO
(anmu300THH). OHU MOTYT 3HAYUTEIHHO MOJOPBATh 3alachl B BOJOEME TOrO WJIM MHOTO BUAA
pbIO, HaHECTH YPOH pBIOHOMY XO03sicTBY. [103TOMY B Ipolecce pecypcHbIX MCCIEA0BAHUN
HEO0O0XOJUMO MOCTOSHHO OTCJIEKMBATh 3MH300THUYECKOE COCTOsSIHUE Bojoema. OcoOEHHO
OTIaCHBI OMUCTOPXO03, TUIPaMMO3, JINTYJIe3, fepMaTtopudpocapkoMa cynaka. Bee nposiBiaeHus
3a00J1eBaHUI WM UHBA3UW JTOJKHBI (PUKCUPOBATHCA B KypHajie OMoaHainsa, 3aTeM JaHHbIE
aHAJIM3UPYIOTCS Ha MpPEIMET: HAXOAUTCS JI 3a00JIeBa€MOCTh WM MHBa3WPOBAHHOCTh Ha
(hoHOBOM YypOBHE, 10O BhIlIE (poHA. OLIeHHBAETCSI BO3MOKHOCTh BO3SHUKHOBEHHUSI MM300TUI
1 BO3MO>KHBIE MEPHI 10 €€ MPeI0TBpaIlIeHUIO (Tabnuia 6).

Tabmuma 6. CocTosaue 3a0oeBacMocTH pEIO B Bogoeme (%)

Bun peiosr
Bun 1 Bun 2 Bun 3

3aboneBaHue

KomnuectBo OK3CMILIAPOB
34. COOp HUXTHOJOTHMYECKOr0 MaTepualia MPOBOJUTCS MO OOIIENPU3HAHHBIM B
UXTHOJOTUU MeTojukaM. COop MaTepuana OCyIIECTBIISIETCS U3 MPOMBICIOBBIX (HEBOJIHBIX,
CETHBIX, TPAJIOBBIX), HAYYHO-UCCIIEIOBATEIbCKUX (CETHBIX, HEBOJIHBIX, TPATIOBBIX) yJIOBOB.
[Ipu oT6ope mpod M3 MPOMBICIOBBIX YJIOBOB (DUKCUPYIOTCSI MapaMeTphbl HEBOJA, IJIOMIA b
TOHH, PE3YJIBTAaTUBHOCTh YJIOBA, BHJIOBOM, pa3MepHBI U BECOBOW COCTaB PhIObI. OMBITHBIC
CETHBIC TIOPSAJIKM BBICTABIISIOTCS B HAMEUYEHHBIX Y4YacTKaX BOJOEMOB. B BomoxpaHmmmimax
MIPUMEHSIOTCS CTaBHBIC CETH M 3aKUIHBIC HEBOJIA, B peKaX — CTaBHBIC M CIIABHBIC CETH,
3aKHJHBIE HEBOJA. YJIOBBl HAa MECTE COPTUPYIOTCA TO BHJAAM, MNPOCUYUTHIBAIOTCS,
B3BEIIMBAIOTCA.
35. Bo BpeMs HMXTHOJOTMYECKUX HCCIEHOBAHUM ONPEHECISIOTCS CIEAYIOIINE
XapaKTePUCTUKHU:
BUJIOBOM COCTaB pPhIO U €0 pacipeesicHue B paiioHe paboT;
Ounosornueckre mokaszaTenu poid (00IIas Macca; Bec 0€3 BHYTPEHHOCTEH; IJIMHA OT
OCHOBAHMSI TOJIOBHI JI0 KOHIIA YEIITYHHOTO TIOKPBITHS (TIPOMBICIIOBAS JIJTMHA);
HAJIMYUE [EHHBIX MPOMBICTIOBBIX U PEJIKMX BHJIOB PBIO, IX COOTHOIIICHUE B YJIOBE;
pa3MepHasi CTpYKTypa yJIOBOB;
OTHOCUTEJIbHAS YUCIICHHOCTB;
BO3PACTHOM COCTaB yJIOBOB;
MIOJIOBOW COCTAaB YJIOBOB M CTaJHs MOJIOBO3PENOCTH;
HaIOJHEHUE KHUIIeYHnKa (B 0ayiax) JJIsi MUPHBIX pbIO, COCTaB MUIIEBOTO KOMKA — y
XUIITHAKOB,;
a0COI0THAS UHIMBHUIyaIbHAs TUIOJJOBUTOCTD;



oO11ast U eCTECTBEHHAsI CMEPTHOCTH;
oO11ee caHUTapHOE COCTOSIHUE PBIOBI (HaJM4Ke S13B, HEKPO30B, BHEIIHUX MOBPEXKIACHUH).
36. IIpu npoBeeHUH PECYPCHBIX MCCIEIOBAHUI ONpPENEICHUE YUCIEHHOCTH MOJIOIH (
JUYUHKH, CETOJIETKU U APYTrHe BO3PACTHBIC TPYIIIbI) SABISAETCS 005S3aT€NbHbBIM, TOCKOJBKY 10
YUCJIEHHOCTH MOJIOJM ONPEAEINISIETCS COCTOSIHUE YUCIEHHOCTH POJMUTENBCKOTO CTaja, Ha
MOMEHT MCCIIEIOBaHUM.

37. HaGnrongenusa B pekax 3a CKaTOM BO BECh MEPHOJ MOKATHOW MUTPALMU MOJIOIH
MIPOBOJISATCSA, IPU HAIMYUU MACCOBOTO CKaTa JMYMHOK PhIO B ocHOBHOI BomoeM (XKaiibik, e
, Ceipnapust) (tadmuna 7). Coop maTepuaia Ipou3BOIUTCS OMMTPAIIOM U UKOPHBIMU CETKaMu
, IMYUHKA W MOJIOJIb PHIO MPOCUYUTHIBAIOTCA, Mpoba (PUKCUPYETCS W JTOCTaBISIETCS B
1ab0paTopuIO JJIs ONIpEeesIeHNs BUIOBOM MPUHAIEHKHOCTH.

Tabmvma 7. JlnHaMuKa MOKaTHOM MUTPaMy MOJIOJH PHIO, 31<3eMmmp/Me1p3

N Bunogroe
Bunosoii cocras N Bcero,
Mait HIOHBb HIOJb COOTHOIIICHUE, B
pBIO IK3EMILIAP 0
%
Bcero,
SK3EMIUIIP

38. B mpyrux BojoeMax MeXIyHapOIHOTO U PeCIyOIMKaHCKOro 3HaUeHUs] 0TOOp Mpoo
MOJIOJIA TPOBOJUTCS HAa €€ aKTHBHOUM cTaguu. OOJOBBI MOJIOIU PHIO OCYIIECTBISIOTCS Ha
KON CTaHIIMU 10 BCEM XapakTepHbIM Ouotonam. OTOop mpod MOI0IU MPOBOAUTCS B
JETHUU TEpUOJ C TOMOIIBIO MaJIbKOBOW BOJOKYIIM U3 0€3y370BOM genu siueeit 3
MUJUTUMETpa, 00 OumTpana. M3yueHue Monoau peid OCYIIECTBISETCSA IO CIEAYIOIINM
napameTpam:

BUJIOBOM COCTaB, YHCIJIO BUJIOB;

3Tal pa3BUTHS;

00111251 YMCIICHHOCTh MOJIOH TIO BHJIAM;

pa3MepHbIE U BECOBBIE MTOKA3aTeNId MOJIO/IH;

pacrpejiesieHue paHHeH MOJIOIH PhIO;

oTpe/ielieHre OCHOBHBIX MapamMeTpoB (TIIyOrHa) U MJI0Ma U 00JaBIMBAEMbIX OMOTOIIOB;

KpaTKas XapaKTEPUCTHKA 00JIaBIMBAEMBIX OMOTOIOB (PACTUTEIHHOCTD, XapaKTep JTHA U
IPYHTA).

39. Bce nannbie ¢pukcupyrores (tTabnuia 8). i1 BOgJ0eMOB MECTHOTO 3HAYEHHUS OIICHKA
YPOKaMHOCTH MOJIOJHU PBIO HeoOs3aTeIbHA.

Tabnwma 8. J[uHaMuKa ypoxxaifHOCTH MOJIOH PHIO, 3K36Ml'lJIﬂp/Me’I‘p3

Toner Bunst peid



40. ITpu ompenesieHUH BUIOBOTO MEPEYHS PhIO OTPaKaeTCsl BECh COCTaB UXTUO(hAYHBI,
BKJIIOYas UX cTaTyc (Tabnuia 9).

Tabmvma 9. Onmcanue BHIOBOTO COCTaBa HXTHO(ayHEI

Haspanue Buna  Cratyc Buga

(TIpOMBICIIOBEIHA,

Ne HETPOMEBICIIOBBIN, aOOpPUTECHHBIN,
JIATUHCKOE Ka3zaxckoe pycckoe N N
peaAKuun, UHTPUUPOBAHHBIN
HCYE3aIoNIHil)

41. ns TpaHCTpaHUYHBIX BOJIOTOKOB MPEACTABIISIOTCSA JaHHbIE 00 aOOPUTeHHOUN U
qyKepOTHOM MXTHO(hAayHE U aHAIIA3 BIHMSTHUS IYKEPOTHBIX BUIOB HA MXTUOIEHO3HI.
42. JlanHbIe MO YJIOBY Ha YCUJIME MIPEJCTABIISIIOTCS HAa KPYITHBIX BOJOEMax Mo paiioHam
BOJIOEMA MO MaTepHhaliaM MPOMBICIOBBIX U HAYYHO—UCCIIEIOBATEIbCKUX JIOBOB, Ha MaJIbIX U
CpeIHHUX BOJIOEMax — B 11€JI0OM 110 Bojoemy (Tabmuirer 10, 11).

Ta6mwma 10. KomaecTBeHHOE COOTHOIMEHNE PHIO B pa3iIMIHEIX OPYAAIX JIOBA

Xapakte Bup 1 Bun 2 Bun 3 Bun 4 Bupg 5 Bun 6 Hroro

pHCTHKA

Hata Mecro 3K3EMILI

opynuit o % % % % % %
JIOBaA Hp

Ta6mima 11. BecoBoe cooTHOmEHKE pHO B pa3MIHEIX OPY/IHAX JIOBA

Xapakrep

Jlara Mecto HCTHK% Bun 1 Bug 2 Bung 3 Bung 4 Bung 5 Bug 6 Hroro
opynuii

JIOBa

43. Jlnst OOBEKTUBHOM OLIEHKHU PE3yJIbTATUBHOCTH JIOBA MO AaHHBIM (Tadmuiel 10, 11)
TpeOyeTcsi MPOBEACHUE 3HAUUTEIHHOTO KOJMYECTBA JIOBOB B Ka)JOM pailoHe Bojoema. B
INPOTUBHOM CJy4ae BEpPOSATHO BIMSHHUE pa3IUYHBIX CIy4yailHbIX (akTopoB. OnauH
CBEpXpPE3yJIbTaTUBHBIN YJIOB (HallpUMep, Ha MyTAX MHUIpaIUH pbhIObl), COCOOEH CIyTaTh U
BBECTH B 3a0/YyKJIE€HHE OTHOCUTEIBHO PBHIOONMPOAYKTUBHOCTH yudacTka. lloatomy Oonee
HAJKHBIM TPEJCTABISAETCA aHAIM3 COCTOSHUS PHIOHBIX 3amacoB (HMOMyJSUUN pbIO) MO
KOHCEpPBATUBHBIM MOKA3aTeNsIM — OMOJIOTMYECKUM IOKa3aTeNsiM pbl0. BakHeWmuM 13 HUX
SBJISIETCS TEMIT pOCTa PHIO.

44. COop maHHBIX JJISl ONPEACIICHUS CTPYKTYPbI MOMYJISIIIUN MPOMBICIIOBBIX BUJIOB PbHIO
MPOU3BOJUTCA M3 pa3HbIX pPbIOONPOMBICIOBBIX PAaWOHOB BoJoeMa. Marepuabl
MPEICTABIIAIOTCS OTACIBHO MO KaXIOMY PhIOOIIPOMBICTIOBOMY paiiOHY, a TaK)Ke B IIEJIOM T10
BOJIOEMY.

45. JlnuHa m Macca Teja pel0 MO BO3PACTHBIM TpyIIaM MPEICTABIAIOTCA MO
HaOI0JIeHHbIM JaHHbIM (Tabmuna 12). Huke B TekcToBOM (hopmaTe MPUBOAMTCS aHAINU3
MPOU30LIEANINX U3MEHEHUI B OMOJOTMYECKUX IMOKa3aTeNlsX BHAA 3a MOCIEAHHE JBa—TpU



roaa. K npumepy, ecnu cpeiHre pa3Mepsl 1 HABECKH 10 BO3PACTHBIM I'PYIIaM CHHUXKAKOTCH,
TO 3TO CBUJETEILCTBYET O HEJOCTATOUHON 0OECIIEYEHHOCTH THUIIEH.

Ta6muma 12. OCHOBHEIE OHOJIOTHYECKHE ITOKa3aTelM BHAA

Hnuua, Macca, rpamm
. Cpenuss
BospactHoit  canTHMeTp  ( ( Cpennss Konnuectso,
IJIMHA, %
pan MHUHAMYM—MaK MHHHMYM—MAaK Macca, FpaMM  9K3EMIULIp
CaHTUMETP
CUMYM) CUMYM)

2
3
4
Hroro

46. B nensx ompeneneHus OMOJOTMYECKOro0 aHalIM3a M BO3pacTa OTOUpaeTcs
cTpaTuduIMpoBaHHas, HeciydyaiHas BblOopka. CnydaiiHas BbpIOOpKa OTOMpaercs mpu
MacCOBBIX MPOMEpax pbIObI, Koraa (Qpukcupyercs TONbKO ee anuHa Tena. s mepeBona
pa3MepHOro COCTaBa IO JAAHHBIM MaCCOBBIX IPOMEPOB B BO3PACTHOW COCTaB, MCIOIb3YETCS
Hactosiui [lopsimok yueta. Ctpoutcss mMarpuia, KyJa BCTaBIsSETCS pa30MBKa pa3MEpPHBIX
Ipynn Mo NpoIeHTaM Ha BO3pacTHbIE, MOJy4YEHHas MO JaHHbIM Tabnuinsl 12. Haxonures
HanOoJiee NPUOIMKEHHBI K HCTUHHOMY BO3PAaCTHOMY COCTaBy MOIYJISIUM (Tabnuma 13).

Tabmvma 13. PacueTHEIN BO3pacTHO#M COCTaB O JAHHEIM MacCCOBBIX IPOMEPOB

Pacnpez[eneHI/Ie pLI6 Pa3HbIX BO3PACTOB IO pa3MEPHBIM KJlacCaM, CAHTUMETP

Bospacr 10,1 -12 12,1-14 14,1 -16 16,1 - 18
axzeMmslp % sxzeMsap % axzeMmsip % ax3eMsip %

2

3

4

5

6

Hroro

st onpenesnieHus YUCICHHOCTH MIIAAIIEBO3PACTHBIX TPy pelO (Mjajiie Bo3pacta
HACTYIUICHHS TIOJIOBO3PEJIOCTH) UCIOIB3YyeTCs (YHKIUSI, TOJyYeHHass B peE3yJbTaTe
BBIPAaBHUBAHUS PSJIOB, TAHHBIX (ITOCTPOCHHAS JIMHUS TpeHaa). [loyyeHHbie TakuM 00pa3zom
JTAHHBIC 3aHOCATCS B TAOIUILy YUCICHHOCTH COOTBETCTBYIOIINX BO3PACTHBIX TPYIII PHIO.

47. Bo3pacTHOW cOCTaB MOMYJIAIMU B TEKYILEM TOJy CPaBHUBAETCA C TaKOBBIM B
npenpiayue roapl (tabnuna 14). Ecnu, Hanpumep, BO3pacTHOM psiJi COKpallaeTcs,
BBIIAJIaI0T CTAPIINE BO3PACTHBIE TPYIIbI, TO 3TO CBUJETEIBCTBYET O UPE3MEPHOM MpPECCE
MPOMBIC/IA Ha MOMyJsAnuio (mepesioB). OTHOIIEHUE JIMHBI BO3PACTHOIO psifa (KOJIUYECTBO



KOTOPT CO 3HAYMMBIMHU MOKA3aTEIsIMH) K BO3PACTy HACTYIUICHUS MOJOBOM 3PEIOCTH MOXKET
WCTOJb30BaThCs I MOMYJSIIUN, yXK€ MOJABEPrHYTHIX 3HAUYUTEIBHOMY BO3/ICHCTBUIO
MIPOMBICIIA JIJIs1 OLIEHKH PUCKOB 3KCILTYaTAUH MTOMYJIALUH.

Tabmuma 14. luEaMAKa BO3pacTHOT'O COCTaBa MPOMEICIIOBHIX PHIO 3a A JIeT, paBHBIN CpeaHeH
IPOAOIDKUTEIHHOCTH XKH3HH OHOTO HoKoieHus (%)

T'onwr

Bo3pact
2017 2018 2019 2020

1
2
3

48. B 00s3aTeIbHOM MOPSAKE aHAIU3UPYETCS. COOTHOLIEHUE MOJIOB B MOMYJSIUHU (
tabnuua 15). Ecnou, HampuMep, B MONYJSIUUHA PACTET YUCIO CAMOK, TO 3TO KOCBEHHO
CBUJETENBCTBYET O HAIIPSDKEHHOM COCTOSIHMM 3aI1acOB.

Tabmuma 15. luHaMAKa COOTHOIIEHHUS TIOJIOB BHIa, %

COOTHOIIIEHHE TI0JIOB I10 roJaM

2013 2014 2015 2016 2017 2018 2019 2020

Tlon

caMKa
caMen

FOBCHUJIbH
BIC

KOJIMYECTB
0
9K3EMILLIP

49. TTo mMaccoBBIM BHJIaM MPUBOAATCS TOKA3aTeId WHIUBUIYyAIbHOW aOCOIFOTHOM
monoBuTocTH (nanee — MAIT) nmo Bo3pacTHbIM rpynnam u cpefHen, 3a psaj jaeT (tTabauna 16).

Tabmima 16. ITnogoBHTOCTH PHIO IO BO3PACTHBHIM IPyIHIaM, (ThICSY HKPHUHOK).

BospactHsie TpymmsI
Toxer 3 A 5 Cpenmusis UAIT

50. ITo OCHOBHBIM TPOMBICIIOBBIM BHJIaM PbIO MPUBOIUTCS AUHAMUKA OMOJIOTHYECKHX
nokaszaresnei 3a psa aet (tadbnuma 17).

Tabmuma 17. luHaMuka OHOJOTHIeCKHX MOKa3aTelIcii BUaa

Cpenuss
Cpenuss Cpenuss WHIWBHUYaJIbH .
YnuTaHHOCTh Cpennuii Konuuectso,
Toner IIuHAa, Macca, ast abcomoTHAs
o ®ynbTOHY BO3pacT IK3EMILISIP
CaHTUMET] KUJIOTpaMM TUIOJIOBUTOCTD

(MATD)



51. UuaukaTtopsl yCTOWYMBOTO Pa3BUTHUS — 3TO apaMETPhl, KOTOPbIE HCIIOJIb3YIOTCS AJIS
MOHUTOPHUHIA CUTYalluH B PhIOOJIOBCTBE.

52. Bb160p MHAUKATOPOB YCTOMYUBOTO PA3BUTHS PHIOOIOBCTBA OCYIIECTBIISIETCS UCXO IS
U3 DKOJOTHUYECKUX, PECYPCHBIX M COI[MAJIbHO-DKOHOMUYECKHUX DJIEMEHTOB YCTOWYHMBOIO
pa3BuTusA B KoMIuleKce. OHM IMO3BOJISIT KOHTPOJIUPOBATH BBINOJHEHHE YIPaBICHUYECKHUX
PELIEHUI 110 COXPAHEHUIO OKPYKAIOIIEH Cpelibl U TPOMBICIOBBIX PECYPCOB.

Bp100p MHAMKATOPOB YCTOMYHUBOTO pa3BUTHUS C(HOKYCUPOBAH HA:

1) unukaTopax AaBiaeHUM (IPSIMBIX U KOCBEHHBIX) MW JIBIKYIINX CHJI, OKa3bIBAIOIINX
BIIMSIHUE HA PECYPCHI;

2) NHAUKATOpaxX COCTOSIHUS CUCTEMBI, HA KOTOPYIO OKa3bIBAETCS BO3ACHCTBUE;

3) UHIMKATOpPAX OTBETA, OTPAXKAIOIIUX MPEANPHUHATHIE ACHCTBUS (YIpaBIeHUYECKUMU
OpraHaMHl FWJIM TPOMBICIOM), YTOOBI CMSTYWUTh, YMEHBIIUTH, YCTPAHUTH, WIHU
KOMIIEHCUPOBATh BO3/ICHCTBHE.

PexomeHnnyeMble HHIUKATOPHI:

pa3MepHO-BO3paCTHAS CTPYKTYpa MOMYJISAIMI MPOMBICIIOBBIX BUJIOB PbHIO;

UHAMBUIYAJIbHbIE OMOJIOTHYECKUE TTOKA3ATEeNH;

YJIOB Ha ITPOMBICIIOBOE YCHUIIHE;

IPaHUYHbIC U LIEIIEBbIE OPUECHTUPHI i1 oueHku 1T/Y.

53. CtpyKTypa HomyJIsauuid peid B BOJOEMax paccMaTpUBaETCs Kak OAMH U3 UHIUKATOPOB
YCTOMYMBOIO Pa3BUTHUS. AHAIU3 JaHHOTO MHAMKATOpPA MO3BOJIAET CAeiaTh BHIOODP 1IEJIEBBIX
opueHTUpOB Ipu oueHke II/[Y: paBeHCTBO NOMOJHEHHS W IPOMBICIA; IPEBBIMICHUE
NOTOJIHEHUS HaJl TPOMBICIIOM; MPEBBILLIEHUE MPOMBICIIA HaJ] OTIOJHEHUEM.

[eneBsiM opueHTHpoM Tipu otieHke [1/[Y kaxmoro Buaa peid JOJKHO OBITH PaBEHCTBO
MIONIOJIHEHUS U U3BSITHUSL.

54. Jlnga coxpaHeHUs W NPUYMHOKEHUS PBIOHBIX 3aracoB HEOOXOAMMO MPOBOJUTH
paboThl TO 3aphIOIEHUI0O W PHIOOXO3SUCTBEHHON Menuopanuu. [lodTomy oTpakaroTcs
JaHHbIE 10 00beMy 3apblOieHUs] pbIO B BOJOEMBI 3a MOCIEIHUE TOJbI, aHalu3 HX
3(PEeKTUBHOCTH M pacyeT HEOOXOAUMOIrO KOJIWYECTBA 3apbIOJCHHS IS OOecIeYeHHS
COXpaHEHUS U YBEJIUYEHUsI 00beMa U3bATH OMOPECYpPCOB, a TAKXKE JaHHBIE O MPOBEACHHBIX
MEJMOPATUBHBIX PabdOTax Ha BOJOEMax M HEOOXOOUMBIX 00beMax pPbhIOOXO03UCTBEHHON
MEJMOpalUU MO MPOMBICIOBBIM pailoHaM (11 BOJOEMOB MECTHOTO 3HAYEHUS B LEJIOM I10
BoJI0eMY) (Tabmuna 18).

Tabmma 18. Heo6xomuMmele 065eMBI paboT 0 TEKymed phI00X03HCTBEHHON METHOPAuA

HaumenoBanue Epgununa . Paiion (yuactok) OO0wveM 1o

OOmmuit 00beM Cpoku
pabot HU3MEpeHus pabot YYaCTKy
Pacuunctka

MPOTOK K
MONMEHHBIM
HEpEeCTHIIUIIAM

KHAJIOMETP



Ounctka pycna
PEeK OT KPYIHBIX
KOpSAT U Kapuen

MeTp3

Pacuncrtka
PYCIOBBIX MeTp3
HEPECTUIINL]

Pacuucrka

TOHEBBIX

y4acTKOB,

OYHCTKa reKTap
OeperoBoil TUHUH

U JINTOpaNbHOMI

30HBI

Brikoc

reKkrap
PacTUTEIBHOCTH

Crnacenue

MOJIOU pBIO B
MHJUIMOH IITYK
OTIIHYPOBAaHHBIX

BOOOCMAX

Abdpanus Ha
3aMOpOOMACHBIX  JTYHKH
ydacTKax

3eMIIsSHBIC
paboThI

MeTp3
55. I[aHHBIe, XapaKTCPU3YIOIUEC IIPOMBICIOBYIO 06CTaHOBKy Ha BOJOEMax,
OCHOBBIBAIOTCA Ha MaTrcpuaax YIOJIHOMOYCHHOI'O OpraHa B oOJtacTH OXpaHEI pBI6HbIX
pecypcoB. B oTuere mpuBOASTCS U aHATU3UPYIOTCS YIOBBI PHIOBI B mocieaHue roasl. Kpome
TOTO, IIPUBOJAATCA CICAYIOINNEC TaHHBIC!

KOJIMYECTBO PBHIOOIOOBIBAIOIINX OpPraHU3alMi U UX IPOMBOOPYKEHHOCTh. CIIHCOK
pBI60)IO6BIBaIOIIII/IX OpFaHI/ISaHI/Iﬁ C YKa3aHHMCM TI'paHUL] IMPOMYUYACTKOB H MPHUIO0KCHHUEM
CXEMBI PACIIOJIOKCHHA IIPOMYYAaCTKOB HA BOOOCMCE,

CBEJIEHHUS O JIIOOUTEILCKOM U CIIOPTUBHOM pLI6OJIOBCTBC;

PE3YJIbTATHI PACIIPCACICHUA JIMMHUTOB 1 KBOT Ha BBIJIOB pBI6 " JPpYTUX BOJHBIX ) KUBOTHBIX

pacueTr BO3MOXKHOTO U3BSATHUS PbIO MMEIOIIMMCSA HAa BOJOEME MPOMBOOPYKEHHUEM U
PEKOMEHAAIMY IO PACHPEICICHUIO TPOMBICIIOBBIX YCHIINIA;

000CHOBaHUE ONTHUMAJIBHOTO KOJMYECTBA MPOMBICIOBBIX YYaCTKOB, OpYIUH JIOBA,
pBIOAKOB, ONTUMATBHBIE CPOKH M MECTa MpoMbicia (Tabmuma 19).

Tabmuma 19. OnTrMansHBIe TapaMeTphl PHI00X03AHCTBEHHOM SKCILTyaTallii BoAOeMa

PacueTHBI N

. KoauuectBo .
ITokazaremm KomnuaecTBo cereit KomnaecTBo HEBO10B 6 ONTUMAaJbHBIA YJIOB
BIOAKOB
P PBIOHI B roJl, TOHHA

Ha 1 ppIOoyJacTox

Ha 2 peIOOYYACTOK



Ha 3 ppI00yYacTOK
Bcero

56. IIpu He0OX0AMMOCTH pa3padaThiBaeTCd 00OCHOBAHHE JJIsI BHECCHUSI U3MEHECHUHN B
JEHUCTBYIONIE OTPAHUYEHUS U 3alpeThl Ha TOJb30BaHUE PHIOHBIMHU pecypcaMu U JAPYTHMHU
BOJHBIMU KUBOTHBIMHU.

57. IlopsaoK OLIEHKH YHUCIEHHOCTH, 3anacoB u [1/[Y mopckux Buaos Kacnuiickoro mops.

1) Lenp u 3anaun

[enb: OLEeHUTh COCTOSIHUE 3aMacoB, YUCICHHOCTh U paclpe/ielieHne MOPCKUX BUIOB PhIO
B Ka3axCTaHCKOM cektope Kacnuiickoro mops.

3amaun:

— IIpoBecTy 3UMHIOIO U JIETHIOIO TPaIOBO-THAPOAKYCTHUYECKUE U CETHbIE ChEMKH B
Cpennem Kacriuu ot nzo6atsl 20 METpOB;

— IIpoBecTy BECEHHIOIO U JIETHIOIO TPAJIOBO—CETHYIO M THAPOAKYCTHUYECKYIO ChEMKH
MOPCKHUX MUTPUPYIONIUX U MPOXOJHON cenbleld U OOBIKHOBEHHON KWibku B CeBepHOM
Kacnum.

2) PaiioH 1 cpoKM UCCIEeA0BaHUN

Cpoku u paliOHBI MTPOBEICHUS SKCIICIUIIMOHHBIX pabOT yCTaHABIUBAIOTCS UCXOJS U3
BO3MOXXHOCTHU TIOJy4YeHUsT HauOombiiero oObemMa HaydHOW WHGPOPMAIMH COTJIACHO
U3BECTHBIM OCOOEHHOCTSIM OMOJIOTUU MOPCKUX BUIOB PhIO:

— Cpennuit Kacniuii: B 3MMHUI M JIETHUNA [TEPUOJIBI OT N300aThl 20 METPOB.

— CeBepHbiii Kacnivii: B BECEHHUH W JIETHUI TIEPUO/IBI.

3) MeTomsr

3-1) TpanoBo—TUIPOAKYyCTUUECKHE PAOOTHI

Cbemka, 0 BO3MOXKHOCTH, MPOBOJUTCS KPYTJIOCYyTOUHO. PaGoOThI mpoBOASTCS MpHU

BOJTHEHUU He Oonee 4 6amnos. [IpomexxyTok mHTErprpoBaHus 3xo3anuceit (manee — ESDU)
ot 0,5 1o 5 musnb. Ha kaxkaom rajice mpoBOJUTCS HE MEHEE OJTHOTO TPaJCHUs JJIsl TOJTyUYEeHUs
JaHHBIX MO BHUJOBOMY U pPa3MEpPHO-BECOBOMY COCTaBy cKomuieHuid. Ha rancax
PaCIIONIOKEHHBIX KaK HaJ paiioHaMH Ienbda, Tak ¥ HaJ TIIyOOKOBOJHON YacThiO MOpPS
MIPOBOAUTCSL HE MEHEE OJTHOTO TpaJieHUs HaJ KakJ10M yacTbio. CKOPOCTh TpaJICHUSI HE MEHEe
4-4,5 y3510B.

B Cpennem Kacnuu oO1iee 4ncio rTuapoakycTUYecKuX rajacoB — 17, tpanenuit — 34. B
CeBepHoil yacTH Ka3axcTaHCKoro cekropa Kacnuiickoro mopst — 13, Tpanenuii — 26.

B uenom, Becennue uccienopanust npoBoaarca B Cesepnom Kacnum mo 13 rancam.
Jlernue uccnenoBanusi — B CeBepHom u Cpeanem Kacnum no 30 rancam. 3umHHE
uccnenosanus B CpegneM Kacnuu nio 17 rancam.

Ha pucynke 1 n3o0pakeHa cxema ruipoaKyCTHYECKUX TaJCOB B Ka3aXCTAHCKOW YacTH
Kacnuiickoro mops.
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Pucynok 1. Cxema ruipoaKkyCTH4YECKUX TaJICOB B Ka3axCTaHCKOM cekTope Kacnuiickoro
Mops




Hauwano razca, kBaapar Komnern ranca, xBagpat

22 25

41 46

65 73

&9 100
119 130
150 161
182 188
219 226
259 262
299 301
331 333
357 359
383 385
410 413
433 435
452 455
472 477
490 497
511 518
532 539
554 561
576 583
601 608
627 633
655 662
682 689
709 716
735 741
759 765
782 788

3-2) CetHas cbeMKa
B nensx yTouHEHUS KOJMYECTBEHHOIO M Kauye€CTBEHHOI'O COCTaBa M CTPYKTYPHI
CKOIUICHHUH PhIO TOTIOTHUTEIHHO UCTIONB3YIOTCS CETH U KOHYCHBIC TTOIXBATHI.
B Cpeanem Kacnuu ucnonb3yrorcs Apu@TepHble BBICOKOCTEHHBIE CETH (8 METpPOB) C
gdeer oT 22 10 55 MUJIIIMMETPOB.
B CeBepnom Kacnnu ucnosb3yroTcsi CTaBHbIE CETU A4€ei OT 22 10 55 MIJITTUMETPOB.
3-3) 'unpoakyctuueckasi CheMKa
Haxoxaenue cpegHuX 3Ha4€HU 3XOMHTEHCUBHOCTEH (Sa),



XSl

Sacp = —ED:'

rae: Di — qucrannmsa ESDU.

BI/II[OBBJI I/I,Z[CHTI/I(bI/IKaHI/ISI IMPOBOAUTCA 110 3XOrpaMmMaM U TPaJIOBBIM YJIOBAM:

Sa;:5az: .13y, = PW 0ygy: PW Oyt o i PW Opgy

rjae: Pwi — mons rugipoOMOHTOB BUJIA 1 B CKOILJICHUY;

skgi — cpenHee kayCcTHYECKOE CeYeHHEe 0OpaTHOTO paccesiHUs Ha 1 Kuiorpamm;

Macchl THAPOOMOHTOB BHJIA 1 O cpeaHel JmHoM Li u cpenneit maccoit w(kg)i.

JItst Ka)Ka0ro BUAa M pa3MEPHOM TPYIITBI BEIYMCIISIOTCS CPETHUE aKyCTHUYCCKUE CCUCHUS
s(L) paccessiHus 1 cpeTHHE aKyCTUUYECKHE ceueHus paccesHus Ha 1 kmmorpamm maccsl skg(L).

o(L) = 4m109-1TS(L)
o(L)

Okg(L) =——

Cpenusst ioTHOCTH (pij) pacupenesieHus OMOMacchl sl KaKI0TO BUAA 1 U KaXIOM
pa3MepHOM rpyMIbl ] paCCUUTHIBACTCS 1O CIIEYIONIEH Gpopmye:

Sa]-]-

Pl = 1020, (1)

buomaccs! (Bij) pa3nu4HBIX BUIOB U Pa3MEPHBIX TPYII PACCUUTHIBAIOTCS TIO CIEAYIOIICH
dbopmyie:

By; = Z PijAk
k=1

rae: A — miomaau y4acTKOB.
UKCIIEHHOCTh PACCUUTHIBAETCS IO PopMyIIe:



Bj;
1
Nij e T

Wi

rae: Bij — Onomacca 3aJaHHOTO BU/1a Ha MOJUTOHE;
W1j — CpeIIHssI HaBeCKa pa3MepHOM IPyYIIIbI 33JJaHOTO BUA HA MOJIUTOHE.

58. TlopsimoK OLIEHKM YMCIEHHOCTH, 3amacoB U 1I/IY oceTpoBBIX M MOIynpPOXOIHBIX
BUJ0B Kacruiickoro Mopsi.

1) Llens u 3agaun

enu npoekra: OLIEHUTh COCTOSIHUE 3al1acOB, YUCIEHHOCTh U PACIPENEIEHUE OCETPOBBIX
U TIONYyNPOXOHBIX pbI0 B Kacnuiickom Mope B COBPEMEHHBIX YCIOBUSX.

3anayu:

— [IpoBecTy TpasoBO—aKyCTUYECKHUE U CETHBIE CHEMKH;

— [lony4yeHue gaHHBIX IO BUAOBOMY COCTaBY, OCOOCHHOCTSIM PacCIpeaesieHNus OCETPOBBIX
U APYTHUX BUJIOB PHIO HA HATYJIBHOM apeaie;

— I[lonmyyeHue JaHHBIX MO F€HETUYECKOMY Pa3HOOOpPAa3UI0 OCETPOBBIX BUIOB PHIO IS
UJCHTU(DUKAIINHT X TTPOUCXOXKICHNUS,

— OneHka YucIeHHOCTH, 3anacoB u onpeneneHue [IJ[Y oceTpoBbix phIO.
2) PaiioH u cpoKM UCCIeA0BaHUN
Kazaxcranckas akBatopuu CeepHoro u Cpeanero Kacnusi.

Cpoku paboT yCTaHABIMBAIOTCS UCXOAS U3 BO3MOKHOCTH NOJIyYEHUS HAUOOJIBIIETO
o0beMa HayqyHOU MH(pOPMAIIMK COTIACHO U3BECTHBIM OCOOEHHOCTSIM OMOJIOTHH OCETPOBBIX
pHIO:

JleTHsAsl che€MKa: UIOJIb — aBIYCT — IKCIIEUIIMOHHAs paboTa;
3UMHSS CheMKa: IeKaOpb — MApT — SKCIEIUIIMOHHAs padoTa.
3) MeTomsl

B ocHoBy paboT MojoxkeH TPalloBO—aKyCTHUUYECKHH METOJl C HMCIOJIb30BaHUEM
BCIIOMOT'aTEJIbHOM CeTHOM cheMKHU. [IpruMeHeHne pa3HbIX METOA0B COOpa UCXOJHBIX TaHHBIX
MO3BOJISIET YBEIWYUTh HAJEHKHOCTh OLEHOK KOJIMYECTBEHHOIO M Ka4ECTBEHHOTO COCTaBa U
CTPYKTYpPBbI IONYJISILIUA OCETPOBBIX.

Kaxp1ii TpasioBblii U CETHOM YJIOB pa3OupaeTcs Mo rpyInaM U BUjiaM phio.

OceTpoBbl€ IIPOCUUTHIBAIOTCS, U3MEPSIIOTCA W B3BEUIMBAIOTCA B JKMBOM BHJE,
PETrUCTpUPYETCS HATMUUE METOK, OBPEXKACHUN, aHOMAJIMN 0OOOHSTENbHBIX OpraHoOB (Janee —
AOO) u yponcts. Ilpu monydeHUM paspelieHUs Ha HAyYHO-UCCIIEIOBATEIbCKUM JIOB,
OCETPOBBIE MOJBEPraloTCs MOJHOMY OMOJIOTHYECKOMY aHAU3y, PETUCTPUPYETCS HaIUdue
napa3uToB, OepeTcs Jyd IpyAHOTrO MJIABHUKA ISl ONIPEACNIeHUs BO3PACTa, MUIEBAPUTEIbHBIN
TPaKT I TPOPOJIOTUYECKOrO aHATIU3A.

Jlpyrue BUIbI BOJHBIX OMOJIOTMYECKUX PECYPCOB, OKA3aBIIIUECS B YIIOBAX, UCCIAEAYIOTCS B
COOTBETCTBHHM C MPUHATHIMU CTAHAAPTHBIMU METOUKAMH.



buonoruueckue mnpenapatbl Ipu HEOOXOAUMOCTH (PUKCUPYIOTCS B YCTAHOBICHHOM

MOpSIIKE.

3—1) TpanoBo—aKycTH4EeCKUE pabOTHI

Br16op ceTku cranuumii 1uist cOopa npod OCyIIeCTBISAETCS MO 2 BapUAHTaM:

1) paBHOMEpHOE ((DUKCUPOBAHHOE) paCIIPEACIICHUE CTAHITNN;

2) cayyailHOE pacrpeiesieHne CTaHIIUM.

Cetka cTaHIMil 00710BOB paBHOMEPHO (BapuaHT 1) WM METOAOM MPOU3BOIBHOM BHIOOPKHU
(BapuaHT 2) pacrpeaensercs 1o UcciaeayeMoil akBaTOPHH.

Ha cnaiine (pucyHok 2) mzobpaxeHa cetka ctaniuii B Kacmulickom Mope mnpu
PAaBHOMEPHOM pachpenesieHny. BennunHa KBajipara 1no mupoTe 7 Muib, o gojarore 10 Muib
. O6miee yucno tpanoBeix ctaniuii 150, B Tom yucie B CeBepHom Kacrium 9—meTpoBbIM
tpaioM — 105, B Cpegnem Kacnuu 24,7-MetpoBbiM Tpanom — 45 crannuil. B ciaydae
aBapUMHOTO WJIM HETOJIHOLIEHHOTO TpajeHUsl Pe3yjbTaT HE YUYHUTHIBACTCS U TpajeHue
MOBTOPSIETCS.
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Pucynok 2. Cxema cTaHLMid TpaJeHU U THAPOAKYCTUUYECKUX rajcoB B Kacnniickom Mope



KBanpatsl Tpanenuit
(TONTBKO OTTEPTpPAJI, HOMOIHUTEIHHO K TPAJIOBO—aKyCTHUECKHM Tajicam)

21,22, 23, 24

41, 42,43, 44, 45, 46, 47, 48, 49
63, 74,75, 76

88, 89, 90, 91, 92, 101, 102
118, 119, 120, 121, 131, 132

150, 162, 164
181

714

Hauano TPaJIOBO—AaKYyCTHYCCKOTI'O rajica, KBaapar KOHeH TPaJIOBO—AaKYyCTHYCCKOTI'O rajica, KBaapar
66 73
93 100
122 130
151 161
182 188
219 223
259 261
300 301
329 333
355 359
381 385
408 412
430 435
451 455
471 477
496 497
516 518
537 539
560 561
582 583
605 607
630 633
658 662
687 688

3-2) CetHas cheMKa
B nensix yTouHEHUsS KOJMYECTBEHHOIO M Kauye€CTBEHHOI'O COCTaBa M CTPYKTYpPHI
MOMYJISAIMA OCETPOBBIX B MEJIKOBOJHOM YacTH MOpPS Ha HOYHOW NEpUOJI BPEMEHH
BBICTABJISIETCS MOPSAJIOK CTABHBIX CETEH B KOJIMUECTBE, HE MEHEE MATH IITYK, U3TOTOBICHHBIX
13 UJICHTUYHBIX MaTepuaioB ¢ Habopom sueit 28, 36, 40, 50, 60, 70, 80, 90, 100, 110, 120,
140 munnumerpoB. JlnuHa onHOM ceTu 25 METpOB, BbICOTA CTEHBI B mocajake — 4,5—5,0



MeTpoB. Obmas niuHa nopsnka He Menee 125 merpos. [lopsmok cereli BHICTABISETCS B
JIOHHOM BapUaHTE 4Yepe3 Kaxaple S—6 TpaTOBbIX CTAHIUMN.
3-3) I'mapoakycTryeckas CheMKa
JIist BUAOBOM MAEHTHU(PUKAIIMU 3XOTPAMM HMCIOJIb3YIOTCS JIOHHBIE M pa3HOTTyOMHHbBIE
Tpajbl, OCHAIlAEMbI€ TPATOBBIMU JATYMKAMU U TPAJIIOBBIM 30H/IOM, & TAKKE MEJIKOAUYCHHBIMU
BCTAaBKaMU U3 KWJICYHOM JIeTH, 7151 yueTa pbl0 BCEX BO3PACTHBIX TPYIIIL.

Coop u o0OpaboTka MHPOPMAIIMU BBHITIOJHSIIOTCS B COOTBETCTBUU C METOJIUKAMU
Bcepoccuiickoro Hay4HO—MCCIEAOBATEIbCKOTO HWHCTHUTYTa PBIOHOTO XO34MCTBA W
okeanorpaduu (nanee — BHMUPO) u ero Ilonsipuoro ¢unuana (IITHWUPO) no nposenenuro
FUJPOAKYyCTUYECKUX CBEMOK, PYKOBOJACTBAM IO MCIIOJb30BAHUIO KOHKPETHOTO
TUIPOAKyCTUUYECKOr0 000pYAOBaHUS U BHIMOJIHEHUIO MOCTIPOLECCUHIOBOM 00pabOTKH.

4) Onpenenenue nmpueMHon MoiHoCTH Kacnuiickoro Mmopst

YucneHHoCTh, OMoMacca, o BO3MOXKHOCTH IPOAYKIUS (PUTO—, 300IJIaHKTOHA, OEHTOCA U
OPYrUX TUAPOOMOHTOB PACCUUTHIBAIOTCS HA OCHOBE CTaHJAPTHBIX METOAMK. [[1sl yTouHEeHus
CpEIHUX IMOKa3aTeseil OMoMacchl U pacuera MpOoAYKIIMU THAPOOMOHTOB pabOThl MPOBOASTCS
o BceMy Mopto. [Ipon3BoauTcs olieHKa xapakTepa NUTaHUsl, HAKOPMIIEHHOCTH OCETPOBBIX
pb10. OmnpenensioTcsl ro10Bble MPUPOCTHI, KAYECTBEHHBIM COCTaB palMOHAa W MPOLEHTHOE
COOTHOIIIEHUE KOPMOBBIX KOMIIOHEHTOB KaXX[0W BO3PACTHOW TIPYNIIbI, KAJIOPUHHOCTH
KOPMOBBIX OpTraHu3MOB. PacCUMTHIBAIOTCSI MHIUBUAYAJIbHBIE CYTOYHBIE U TOJIOBHIC MUILIEBBIC
NOTPEOHOCTH.

Ha Bcex ctaHuusx, rae NpoBOASTCS TPAJICHUSA, OCYLIECTBIAECTCA cOOp TPO(DOIOTHUECKUX
npo6. B Tpodonoruueckyro BEIOOPKY BKIFOYAIOTCS BCE pa3MEPHBIE TPYIIIBI OCETPOBBIX PhIO,
Ha4YMHas OT CErOJIETKOB U JIO CAMbIX CTAPUINX OCOOEH.

5) Texunueckoe obecrieueHue, MpruoOOPsI U 000PyAOBaAHUE

B yuernpix chemkax B Kacnuiickom mMope MpUMEHSIOTCS JOHHBIE Tpajbl, KOTOPHIC
paboTaroT 1Mo €ANHON CXEME.

JloHHBIN 9—MeTpoBBIi Tpan UCHONb3yeTcs B NpUOpexkHOoi 30He 10 10—MeTpoBoit
r7TyOUHBI.

OcHacTtka u cxeMa 9—-MeTpoBOro Tpaja:

— BEpXHsIA 10J100pa 9 METPOB OCHAIIAETCS MJIACTMACCOBBIMU KYXTBUISIMU B KOJIMYECTBE 5
mTyk quamerpoM 200 MUJUTUMETPOB, PABHOMEPHO PACTIPEICIICHHBIMU OT IIEHTPa MO100PHI;

— HIKHAS mojdopa ocHamaeTcs Trpy3oM BecoM 30 KujorpaMm, paBHOMEPHO
pacmnpeieIeHHOM OT IIeHTpa MOoAOOPHI MO BCEH JIINHE;

— IOCKH pacrnopHsele mnonaasio 0,55 metpos2, Becom 30 Kuiaorpamm;

— B KYTIIE NPeyCMaTPUBAETCA BCTaBKa M3 KWICYHOU Jenu (6—8 MHILUTUMETPOB) s
00JI0Ba pa3HOpPa3MEPHBIX IPYIII PHIO.

OcHacTtka u cxema 24,7-MeTpoBOro Tpania:

— BEPXHSIS MOJ00pa OCHAIAETCS TIACTMACCOBBIMHM KYXTHUISIMHU B KoJimdecTBe 30 mITYK
auameTpoM 200 MUIIIUMETPOB, pacpEAeIICHHBIX PABHOMEPHO OT LIEHTPA MOAOOPHI;



— HIKHSS Togoopa (36,6 meTpoB) ocHammaercs TpocoM "I'epkynec” Ha 0,2 METpoB KOpoUe
HIDKHEW ToA0O0Ophl M TPYHTPOINHBIMU KaTyIIKaMH B KOJUYECTBE 7 IITYK BECOM MO 5
kuinorpamM. Tpoc "I'epkynec"” nmpomnyckaercst uepe3 rpyHTPOIHbIE KaTYIIKK;

— B KyTILE MpeaycMaTpUBAETCsl BCTaBKa M3 KUJIEYHOU nenu (6—8 MUIIITUMETPOB) ISt
00J10Ba pa3HOpa3MEepHBIX TPy PhIO.

YKCIIEHHOCTh OCETPOBBIX OMPEEISAETCS M0 CPEAHEMY YIIOBY, apeay paclpOoCTpaHECHHUS,
0OJIOBJICHHOW TUIONIAJAN U KO3 PUIMEHTaM YJIOBUCTOCTH UCCIIEI0BATEIbCKUX OPYIUi JIOBA.
TpanoBbie CheMKU MPOBOASTCS B CBETJIOE BPEMS CYTOK, PUYEM JUTUTEILHOCTh TPAJICHHS Ha
Kaxaou cranuuu coctabisieT 30 munyT. CkopocTh Tpanenus 2,5-3,0 y3na. Becb ynoB
OCETPOBBIX YUUTBHIBAETCA IO BHJAM, MPU ITOM OTMEYAIOTCS MOP()OIOTHYECKHE aHOMAIIHUH,
HaJIM4KEe SKTOMAPA3UTOB.

Pucynok 3. Ocnactka 9—meTpoBoro tpana
1. Baep. 2. ¥3geuka — no 20 metpos. 3. Pacnopusie nocku (0,55 metpoB2, Bec — 30
kuiorpamMm). 4. Bepxusist nondopa. 5. Huwxkuss mogdopa. 6. YcTbe Tpana.

7

Pucynok 4. Cxema ocHacTKH 9-MeTpoBOro Tpajna
2.1. Bepxuss nmog6opa 9—metpoBoro tpana. 2.2. IlmactmaccoBbie kKyxThiiu 200
MUIUMETpoB — 5 mTykK. 3.1. Hwkusas mogdopa. 3.2. Lenu obuum Becom 30 Kujorpamm,
PaBHOMEPHO pacmpeieJIeHHbIE OT IIEHTpa MoA00PHI IO BCEH ITTUHE.



Pucynok 5. OcnHactka u cxema 24,7-MeTpOBOTo Tpala.
1. Tpan. 2. Hwxkusaa noabopa. 3. Bepxussa noabopa. 4. Kabenr — 50 merpos. 5.
Ilepexonusbiit kouerl. 6. Jlanku qocku. 7. Tpanoseie gocku (2,5 — 3,0 metpa2). 8. Baep. 9.
I'pyutpon. 10. KyxTbuin.

Pucynok 6. OcHacTka BepXHeil 10o100PHI.
1. Tupaanaa kyxteuied u3 30 mwtyk auamerpom 200 MUTITUMETPOB OT LIEHTPA BEPXHEH
noAoopsl. 2. BepxHss moxoopa.

]

Pucynok 7. OcHacTka HY>KHEN TOAOOPHI.

1. Huwxnss mondopa — 36,6 metpoB. 2. Tpoc "I'epkynec” Ha 0,2 meTpa kopoue HUKHEN
nonoopsl. 3. Karymku rpyHTpONHBIE Ha IEMOYKaX B KOJMYECTBE 7 IITYK, PAaBHOMEPHO
pacmpejieieHHbIe TI0 HibkHerW moaoope. Bec karymku 5 kuiorpamm. Tpoc "I'epkymec"
MPOITYCKAETCS YePe3 TPYHTPOIHBIE KaTYIIKH.



59. lns noyiydyeHHUsl penpe3eHTAaTUBHBIX JAHHBIX Ui MOCIEAYIOIIEr0o ONpeaeICHUSs
YUCJICHHOCTH PBIO OTOOP MPOO MPOU3ZBOAUTCS C TOMOIIBIO TPATOBOM, TPAIOBO—aKyCTUUYECKOM
U CETHBIX CheMOK. [Ipr 3TOM OCHOBHOM SIBJISIETCA TPAjJoBas ChbEMKa, a aKyCTHUECKasi U CETHas
CITY>KaT JiJIsi KOPPEKIMU JJAHHBIX TTOJTYYE€HHBIX TIPU TPAJIOBOU CheMKe. {11 HEKOTOPHIX BUJIOB
CETHAsl Ch€MKA MOXET SIBJISITHCSI OCHOBHOM YUYETHOU CHEMKOM.

60. OtnoB priOb B CeBepo—BocTOUHOM yacTu Kacnmiickoro mopsi, Ha rimyounax o 10
METpPOB, MPOBOJIUTCS € MOMOUIBIO 9—Tu U 4,5 METPOBOro OTTEPTPAIOB M CTAHAAPTHBIM
HAy4YHO—HCCIIEIOBATEIHCKUM MOPSIIKOM CTaBHBIX KaOEpPHBIX CETEH.

61. Tpanmenus npoBoasATcs co ckopocThio 2,5-3,0 y3na. [IpogoKUTETbHOCT TpaIeHUs
coctaBiseT 30 MuHyT 111 9—Tu U 15 MmunyT 118 4,5 MeTpoBoro orreprpanoB. Ha 3apocuinx
y4acTKax NpOAOJIKUTEIBHOCTD TPAJICHUsI MOKET ObITh COKpallleHa BO n30exaHue 3a0uBaHus
Tpaja BOJHON PacTUTENbHOCTHIO. ISl KaXJI0ro TpaJIeHUsI PErUCTPUPYETCS KOOPJUHATHI
Hayajga U 3aBEpUICHUs TPaJEHUs, CKOPOCTh TPAIECHUS, MPOJIOIKUTEIBHOCTh TPAJCHUS U
MPOTSKEHHOCTh TpaJieHUsT B MeTpax Mo (akThudecku mnpoijeHHoMmy nyTu. M3mepenue
OPOTSHKEHHOCTH TpaJieHUsT MPOU3BOAUTCS TMPU MOMOIIM Mpudopa riI00aJbHOTO
nosurimonuposanus (GPS, I'JIOHAC). Tpanenus npoBOAsSTCSA B CBETIOE BPEMS CYTOK.

62. IlapannenbHO C TpaJE€HUSIMH OCYHIECTBISICTCS MOCTAHOBKA MOPSAJIKA CTaBHBIX
xabepHbIx cetel. [lopsaok coctout u3 cereid ¢ Habopom aueit ot 20 g0 250 MUILIUMETPOB (
20, 30, 40, 50, 60, 70, 80, 90, 100, 150, 200, 250). InuHa Kaxa0¥ ceTu — 25 METPOB, BHICOTA
cTeHbI B nocaake — 3,0 meTpa. DKCIO3UIMsA cOCTaBIsIET He MeHee 10 4yacoB B HOUHOE BpeEMS.
Bo Bpems mnpoBeneHHs TpajeHUsS TMPOBOJUTCS TaKKe Y4YET YHUCICHHOCTH PbHIO
TUJPOAKYCTUYECKUM METOJIOM C HCIIOJb30BAHUEM IIMPOKOIOJOCHBIX COHApoB (
MHOTOJIYYEBBIX 3XOJIOTOB) IMOKPBIBAIOIIUMH 30HY Huccienoanus 1o 1800 (ot ana mo
MOBEPXHOCTH) U paauyce He MeHee 25—50 MeTpoB (0T HAyYHO—HCCIIEOBATENBCKOTO CyAHA),
000pyJIOBaHHBIX CHUCTEMOW MO3UIIMOHUPOBaHUS M (HOTO (MU BHUIEO0) OTOOpaKEHHEM
MOJTyYE€HHBIX MAaTEpPUAJIOB.

63. CpemMKa NPOBOAUTCS B COOTBETCTBUU C PYKOBOJCTBOM IO IPOBEICHUIO
THUIPOAKyCTHYECKUX CHEMOK.
64. Kaxx1p1ii TpaJIOBbIN U CETHOM yJIOB pa30upaeTcs Mo BUIaM, ONPEIEsIeTCs] KOJIMYECTBO
oco0ell Kaxa0ro BUAa, ux OuomMacca B yJIOBE.

65. Bech ylioB nmoaBepraercsi U3MEPEHHUIO0 MPOMBICIOBOM JUIMHBI ISl MOCIEIYOIIETO
ONpeJIeIeHUsl pa3MEPHOM M BECOBOW CTPYKTYpPhI YIOBOB. MeTogoM CTpaTU(UUUPOBAHHON
BBIOOPKH OCYIIIECTBIISCTCA OTOOP 0COO€H /1711 OMOTOTMYECKOT0 aHaIN3a.

66. buonorndeckuii aHajiu3 MPOBOJUTCS MO PEKOMEHIALMSAM, MPEAJIOKEHHBIM B
pyKOBOJIcTBax. Pe3ymbTaThl OMOJIOTHYECKOTO aHAIW3a WCHOJB3YIOTCA JJIsi OIIEHKHU
OMOJIOTMYECKUX TOKa3aTedaed nmonyssiiuil pei0. I[lpu 3TOM perucTpupyroTcs cleayrouue
MoKa3areinu (pa3MepHbIe MokazaTeau (IPOMBICIOBAs IJIMHA), BECOBbIC MOKAa3aTeNnu (MOJHbBIN
BEC U BeC TYIIKH), TOJ, CTaausl 3peiocTu roHan). BospacT pwl0 ompexpensiercss mo
PETUCTPUPYIOIIUM CTPYKTYpaM MO OOIICTPUHSATHIM METOIUKAM.



67. YueT YUCICHHOCTH KaCIUMCKOTO TIOJICHS Ha JIbJy B 3UMHHUN MEPUO]I IPOBOJIUTCS C
MPUMEHEHUEM MapaJyiedbHbIX ()OTO, BHUJIEO U TEIJIOBU3MOHHOM CHEMOK. ABHAYYETHI
BBITIOJTHSIFOTCSL HA 00OPY/I0BAHHBIX JIBYXMOTOPHBIX CaMOJIeTaXx, METOJOM 00JieTa aKBaTOPUHU
napajieJbHbIMU Tancamu. [Ipu mmaHupoBaHUM MapuIpyTOB O0JeTa CyMMapHas IUIONIa/b
OTCHSITOM aKBAaTOpPUU JIOJDKHA COCTaBIIATH He MeHee 10% oT miomanu Bcero panoHa
uccinenoBanuii. B xoze 005eTOB rajicel pacmosiaratorcsl mnapajuiellbHO ApYr ApPYry B
HaIlpaBJIEHUH C CEBEpa Ha 0T, PACCTOSIHUE MEXKTY COCETHUMHU IrajJcaMu MOXKET COCTOBIISITh OT
3 no 18 kunmomerpoB. BbicOKasi MIOTHOCTH TaJICOB CHUYKAET YPOBEHb CTATUCTHYECKOU
OILIMOKH U MOBBIIIAET YPOBEHb TOCTOBEPHOCTH MOJYUYEHHON MH(MOPMALIIH.

68. ABnachemKa BBITIONHsAETCS Ha BhicoTe moseta (180-200 meTpoB), nist obecniedeHus
BBICOKOTO pazpemnieHus TtermaoBu3nuoHHbIX (MK) uzobOpaxenuit (ne xyxke 0,3 merpa) u
dborocaumkoB (He xyxe 0,03 meTpa), a Takyke MUHMMH3AIMKN TpeBoxamiero sdpdexra ot
IIyMa JIETSIIETO CaMOJIeTa B IIEHHBIN Nepro/. TeroBU3NOHHAS ChEMKA Ha JIbAY MPOBOAUTCS
HEMPEPHIBHO Ha MPOTSKEHHH BCEX YYETHBIX TajCOB, KOTOPHIE MO3BOJSIOT 3alHCHIBATH
NK-u300paxenus JeI0BbIX MMojiel B yriie 063opa 70°—90°. doTocheMKa TIOJIEHEH Ha JIbIy
MPOBOJUTCS ABYMs MPOPECCHOHAIBHBIMU (pOoTOAnaparamMu ¢ NoJHOGOPMATHON HE HUXKE 45
MeTramuKcelieil marpuried U 00BeKTHBOM Oosiee F=50mm mo3BOISIONIUM IOJYYHUTH
Ka4eCTBEHHbIE CHUMKH JJ1s1 BBICOTHI 180—200 METPOB C IPOCTPaHCTBEHHBIM Pa3pELICHUEM 2—
3 cantumetrpa. dDoroanmaparsl obecneduBarOT (OTOCHEMKY IEHTPAIbHOW YacTh Ha
TPaHCEKTe, CyMMapHbIi yroyu 0630pa 3tux orokamep cocrapisier 70°-90°. CpabarsiBanue
oboux (poToamnmapaToB MPOUCXOIUT CHHXPOHHO, C MHTEPBAJIOM | WK 2 CEeKyHBI, YTO TIPH
ckopoctu okoJio 180 — 200 kuiioMeTp/dyac COOTBETCTBOBAJIO OJTHOMY KaJipy Ha Kaxbie 140—
160 meTpoB Mapmpyta. IIpomyCcku HE OTCHATBIX YYaCTKOB MEXAY IMOCIEAYIOIUMU
¢doHorpadusiMu OTCYyTCTBYIOT.

Buneocbemka mpou3BOAUTCS Ha O00OpYJIOBAaHUM € MOJHO(OpPMATHOW He HuUke 24
Meranukcenei Marpureit u yriaom od3zopa 120°, uto coorBercTByeT 400—METPOBO IUPUHE,
B LICHTPAJIbHOW YaCTU HA TPAHCEKTE.

B kauectBe mporpammHoii cpenbl reonH(popmanrorHoi cuctemsbl (manee — [MC) —
MPWIOKEHUHN UCTIONIB3YI0oTCs poayKThl "MapViewer7", "Google Earth" unu anamorudssie.

69. Bce mapamerpsl nojeta (Bpems, KOOpAUHATHI, KypC, BBICOTA, CKOPOCTh U JIPYTHE)
€XKECeKyHIHO aBToMaTuyecku (ukcupyrorca cucremoir GPS, Touno "mpusssbiBas"
Marepuaisl aBuacbeMku (MK—u300paxkenus, Buaeo— U OTOCHUMKHU) K reorpaduyecKkum
KOOpJIMHAaTaM W BPEMEHU C TOYHOCTBHIO JO OJHOM CEKyH[bl. B X011€ CheMKH peructpupyercs
Hayaji0 ¥ OKOHYAHHME YUYETHBIX T'aJICOB, MOMEHThI BKJIFOUEHUS/BBIKIIFOUEHUS almapaTypsl,
MOroJiHble U Jipyrue ycinoBus. [llupuHa TpaHCEKT pacCUUTHIBACTCS OTACIBHO JJISI KaXKIOTO
TUIa 000PYI0OBaHUsI, UCXO/IS U3 BHICOTHI MOJIETA U yTiia 0030pa O0BEKTHUBA.

70. O6paboTka MaTepuaioB UHCTPYMEHTAILHOTO aBUAy4eTa, HaJl JICAOBBIM IOJIEM,
npoBOAUTCS B ABa dTana. Ha mepBom 3Tare npocMaTpuBaroTcs Bce BuaeochbeMku u MK
n3o0paxeHus. BpiOuparoT mosersl, B X0J€ KOTOPBIX TajicaMHd IMOKPBIT OCHOBHOW apea



pacnpe/iesieHns IIOTHBIX MIEHHBIX 3aJ€KEK Ha JIbAaX, 10 KOTOPhIM (PUKCUPYIOTCSI TPAHULIBI
3aJIeKEK TIOJNEHEe. 3aTeM OCYIIECTBIAETCS CUHXPOHHM3alUs H300paxeHuil (Horo— u
TEIIOBU3UOHHBIX ChEMOK CKOIUIEHUW THOJICHEM.

Ha BTOpoMm 3Tamne ocyuiecTBisieTcs COBMECTHBIN aHaIu3 HH(pa—KpacHBIX N300paskeHU (
NK-u300paxkenuii) ¢ "ropsuyuMH NATHAMU'" M MOBBILIEHHOM IUIOTHOCTBIO >KMBOTHBIX U
COOTBETCTBYIOIIMX UM IUPPOBBIX (HOTOCHUMKOB [Ji1 OOHAPYXKEHHS MOPCKHUX
MJIEKOITUTAIOLIUX.

71. Bo BpeMsi aBHay4eTOB, JJIsl pacueTa YMCIEHHOCTU TIOJIECHEH, pacloNOKEHHbIX Ha
JE€AOBOM MOJI€ B MEPUOJ IIEHKH, IPUMEHAIOT METOJ 3KCTPAMOJALHMA U COOTBETCTBYIOIINI
anroputm pacuyeta KnHciau, KOTOpPBI IPUTOAEH TOJIBKO JUISl PETYJIIPHOM CXEMBbI pa3MeIEeHUs
napasuiesbHbIX TancoB. OH TpeOyeT 0O0beIUHEHHs TajcoB B TPYIIIbI MPH OJUHAKOBOM
MHTEPBaJIe MEXy HUMH, IIPU 3TOM JJUHBI TAJICOB MOTYT OBITh Pa3INYHBIMHU.

s coxpaHeHUs MOCTOSIHHOM LIMPUHBI TPAHCCEKTA, Ch€MKA Ka)KJIOM TpyNIIbl TajCcoB
BBITNIOJIHAETCS HA OHOW BBICOTE IOJIETA.

UKCIEeHHOCTh B3POCIBIX TIOJIEHEH U IETEHBIIIECH JUIsl 1—0i aBUAChEMKH PACCUUTHIBACTCS
pasnenbHo 1o dhopmyie (1), cymmapHasi YUCIEHHOCTh aBUayueTa 1o hopmyiie:

N;=K; ) x (1)

rae: Ji — KOJTU4ecTBO TPaHCEKT B 1—0i aBUacheMKke; Ki — BecoBoit koapduiiuenT ajis i—oi
CBhEMKH, OIPEICIICHHBIN KaK OTHOIICHWE HHTEPBAJIa MKy TaJICAaMH K MTUPHHE TPAHCEKTOB;
Xj — KOJTMYECTBO TIOJICHEH Ha j—OM TPAHCEKTE.

N:ZNi @)

rae: [ — KkonuuecTBo ChEMOK.

72. KacnuiiCkuil TIOJIEHb — MOJYBOJHOE MJIEKOMUTAIOIIEE )KUBOTHOE, OTHOCSILIUICS K
TPAHCTPAHUYHOMY BUY, KOTOPBIN JJIsl MUTAHUSI 1 MUTPALIMU YaCTh KU3HU MPOBOJUT B BOJE,
a MpU Pa3MHOKEHWU, JIMHbKE W B MEPUOJ MPEI3UMbs — O0pa3yeT 3aJIeKKH Ha JbJax,
MpUOPEXKHBIX OCTpOBaxX U Mesix. Buj BcTpevaercs o Bcemy Kacrnuiickomy mMopio.

Kacnuiickuii TooeHb BHECEH B llepeueHp peaKuX M HaxXOIAIIUXCS IOJ yIpo30u
HWCYE3HOBEHHSI BHUJIOB KHUBOTHBIX, YTBEPKICHHBIX IOCTaHOBJICHUEM I[IpaBuTenbcTBa



Pecniy6mnuku Kazaxcran Ne 1034 ot 31 okts6psa 2006 rona. Ux uzbsTre B HAyYHBIX IENSIX, C
MOCJIEAYIOIIMM BBITYCKOM B cpelly OOMTaHMS, OCYIIECTBIISIETCS HA OCHOBAHUM PELICHUS
[IpaBurtenscTBa PecryOnuku Kazaxcran.

73. dns oueHkH OOuIed YMCIEHHOCTH KACHUUCKOTO TIOJEHS MPOU3BOJIUTCS yUET
YUCJIEHHOCTH W PACIIPENEIICHHs], U3YYEHUE Pa3sMEPHO—BO3PACTHOM U INOJOBOU CTPYKTYPBI
HOMYJISALUN.

74. B cBs3u ¢ OCOOCHHOCTAMHU OMOJIOTMM M pacHpeeSieHUs MOMyJSALUU y4eT
YUCJIICHHOCTHU KACIIUICKOTO TIOJIEHS OCYIIECTBISAETCS HECKOJIBKUMU METOJAMU:

— MHCTPYMEHTAJIbHASI aBUAChEMKA HaJl JIEAOBBIM IOKPOBOM B 3UMHUU MIEPUOL;

— aBMAay4deT U y4yeT C IOMOUIBIO MYJIbTUKOIITEPOB B NIEPUOBI 3aJI€raHNsl; B BECCHHUN,
JICTHUN U OCEHHUU NEPUOJIBL;

— Cy/1I0BOM MapIIPyTHBIN yUeT.

75. JlenoBslil TOKPOB 00pa3yeTcsi IPEUMYIIECTBEHHO B CEBEPHON YaCTH Ka3aXCTaHCKOTO
U pPOCCUUCKOro cekTopoB Kacmuiickoro Mops, MO3TOMY OL€HKa OOIIeHd YUCIEHHOCTH
HOMYJIAIMY KaCIMICKOIO0 THOJIEHS OCYILIECTBIISIETCS HAa OCHOBE MEXTOCYIapCTBEHHOIO
COTJIALLIEHUS.

1) MacTpyMeHTanpHasi aBUache€MKa B 3UMHHI NEPUOJ NMPOBOJIUTCS HAJ JIEAOBBIM
nokpoBoM CeBepHoro Kacnus npu noy4yeHrnn pa3pelieHus Ha MPOBEICHUE a3POChEMOYHBIX
pabot. Peructpamus, yyeT U BblJlaya pa3pelieHU Ha MPOBEACHUE adpPOChEMOYHBIX padoT,
BBIIIOJIHSIEMBIX C TOMOIIBIO (poTorpauyeckoi, TEIEBU3MOHHOM, HH(PpPAKpACHOM,
PaIMOJIOKAIMOHHOW W JPYyroM ammaparypsl IJs JEATEIbHOCTH T'OCYAAapCTBEHHOTO,
CHELHAIBHOrO M (WJIM) OTPACIEBOrO HAa3HAYEHUS, OCYLIECTBISIOTCSA YIIOJTHOMOYEHHBIM
OpraHoM B 00JIACTH Ire0/Ie3U U KapTorpapuu.

2) Jlns npoBeAeHUs WHCTPYMEHTAIbHOM aBHACBEMKHU IPHUMEHSETCS CHELUAIBHO
000pyIOBaHHBIN IBYXMOTOPHBIN camMoJIeT WM OECHUIOTHBIN JieTaTeabHbIN anmnapar (nanee —
BITJTA), Hecymuit Ha cBoeM OOPTY TETUIOBU3MOHHBIA KOMIUIEKC, (hOTO— U BUCOAIIAPATYPY
JUISl CHHXPOHHOM ChEMKH B MH(PPAKPACHOW U BUJUMOM 00JacTsIX CIIEKTPA.

3) Jlo Hayana npoBeAEHUSI ABUACHEMKH, UCCIIEI0BATEIBbCKON TPYIIION OCYIECTBIIAETCS
aHaJu3 JIENOBBIX YCJIOBHM B KacmuiickoM MOpe IO JaHHBIM ITACCUBHOIO 30HIAUPOBAaHUS
pa3IMYHBIX CIYTHUKOBBIX cucTeM. Ha ocHOBe 3Toil MHpOpMaLMK OLEHUBAETCS IUIOLIAIb
Je0BOTO MOKpPOBA, IMPOTHO3UPYETCs (OPMHUPOBAHUE JIEAOBBIX 3aJIEKEK TIOJEHS U
MPOU3BOMAATCS pPa3BeJOYHbIE O030pHBIE MOJETHI A1 ONpPEACICHUs TpaHUll 3aJIeraHus
KACIIUHCKOTO TIOJICHS Ha JIbAX.

B 3aBHCHMMOCTH OT 3UMHHUX MOTOJHBIX YCJIOBHUU (TEIUIblEe, YMEPEHHbIE, CYpPOBBIE) U
COOTBETCTBYIOIIMX MM JIEIOBBIX YCIIOBUH, ABHACBEMKA IIPOBOAUTCS B CPOKM, KOTrIa
IIOJIHOCTBIO 3aBEpIIAETCS ILEHKA KaCIMMCKOTO TIOJEHS (OpUEHTHPOBOYHO ¢ 15 mo 25
deBpas).

4) ABnachemMKa IPOU3BOJUTCS MapaJljelIbHBIMU rajicaMy B HAalIpaBJIEHUH C CEBEpa Ha IOT.



MapuipyTsl aBUaChEMKH TUTAHUPYIOTCS YTOOBI CyMMapHas IJI0Ia (b OTCHSATON aKBaTOPUH
cocraBisuia He MeHee 10% oT IIomaan BCEero pailoHa HUCCIEIO0BAaHUM, OXBATHIBAIOIIETO
MOTCHITMAIBHBIC MECTa 3UMHHX 3aJIEKEK TIOJICHEH.

5) Cxema pa3menieHus napajijielbHbIX TaJICOB JIOJKHA ObITh PETYJISIPHON ¢ OAMHAKOBBIM
WHTEPBAJIOM MEXIYy HHMHU, TPU OTOM JUIMHBI TaJCOB MOTYT OBITh pPa3TUYHBIMH.
TennoBusnoHHass cbeMka M (HOTO—BUIECOCHEMKA HAJl JIEIOBHIM MOKPOBOM IMPOBOIUTCSA
HETPEPBHIBHO HA MPOTSHKEHUHM BCEX YUETHBIX TAJICOB alnapaTypoi ¢ BEICOKUM pa3peIieHUEM,
9TOOBI HAJIEKHO UJICHTU(DHUIIMPOBATH KaK B3POCIBIX TIOJICHEH, TaK U IEHKOB.

6) CbeMKH peKOMEHIYETCS BBIMOJIHSTEH ¢ MOCTOSIHHOM CKOopocThio (B mpeaenax 180-200
KiJioMeTp/dac) Ha ogHou BeicoTe moseTa (180—-200 MeTpoB), 4TOOBI MIUPHUHA TPAHCEKT ObLIa
MOCTOSSHHOM M 00ecneyeHO BBICOKOE pa3pelIeHHe TEIJIOBU3MOHHBIX H300paxeHuit (
pexomenayercs He 6omee 0,3 meTpa) u porocHUMKOB (pekomenayercs He 6onee 0,03 metpa),
a TaK)Ke MUHUMU3HPOBAH TPEBOKAIUHN TIOJeHEH 3P (EKT OT IIyMa JIETSIIEro camoieTa.

7) Bce nmapametpsl noJsieta (Bpemsi, KOOpAHHATHI, KypC, BbICOTA, CKOPOCTh U JIPYTHUE)
€XKECeKyHIHO aBToMaTuyecku (Qukcupyrorca cucremoir GPS, Touno "mpussaszbiBas"
marepuanbsl aBuacbeMku (MK-u3o0paxenus, Buneo— W (HOTOCHUMKH U JApPYrue) K
reorpau4ecKuM KOOpJIMHATaM U BPEMEHHU C TOYHOCTBIO JI0 OJTHOM CeKyHbl. B xo1e cheMku
PETHCTPUPYETCS HAYAJI0 U OKOHYAHHUE YUETHBIX TAJICOB, MOMEHTBI BKITFOUCHUS (BBIKITFOUCHUS)
anmapaTyphbl, OTOHBIE U Apyrue ycioBus. [llupuHa TpaHCEKT pacCUYUTHIBAETCS OTACIBHO
JUTSL KQKJI0T0 TUIa 000pYI0BaHUs, UCXO/ISl U3 BHICOTHI MOJIETA U yriia 0030pa 00bEKTHBA.

8) O0paboTka MaTepuasIoB WHCTPYMEHTAIHHOTO aBHUAaydeTa Ha/a JEJOBBIM MOJEM, JJIS
MoJICYeTa MOPCKHUX MJIEKOMUTAIOIIUX, IPOBOJIUTCS B JIBa dTalla.

Ha mepBoM »Tame mpocMarpuBaroTcsi Bce BUleocheMku B HHpakpacHoMm (MK)
n3o0pakennn. OnpenensitoT OCHOBHOM apeai paclpeeseH s TUIOTHBIX MEHHBIX 3aJIeKeK Ha
JblaX U MO HUM (GUKCUPYIOT TPaHMIbl 3aJIEKEK THOJEHEH. 3aTeM CUHXPOHU3UPYIOT
n300pakeHust POTO— U TEIJIOBU3UOHHBIX ChEMOK CKOTIJICHUH TIOJICHEH.

Ha BTOpOM 3Tame mpoBOAMTCS COBMECTHBIM aHanu3 MH(pPaKpaCHBIX M300paKeHUI C
MOBBIMICHHON TUIOTHOCTHIO KUBOTHBIX M COOTBETCTBYIOIIUX UM IU(PPOBHIX (POTOCHUMKOB.

9) lloacuer Tronenent Ha MK—u300paxkeHusx u Ha GoTorpadusix MPOU3BOAUTCS JBYMS
unu Oojiee omepaTopaMu He3aBUCUMO Apyr ot apyra. Mcnonw3oBanue I'MC mo3zBossieT
HAHECTH Ha KapTy MaplIpyThl YYETHBIX aBHACHEMOK, MPOU3BECTH MPOCTPAHCTBEHHYIO
MIPUBS3KY TEIJIOBU3MOHHBIX M (OTOM300paKEHUW, MPUBI3KY T'PAPUUSCKUX CITyTHUKOBBIX
JIEOBBIX KapT, MOCTPOUTH KapThl pacIipeiesieHUs TIOJICHEH.

10) [IpousBoauTcs SKCTpAnoAnus (aKTHIESCKU MOTYUYEHHBIX YUYETHBIX JTaHHBIX Ha BCIO
IJIOMIA b BCETO pailOHA MCCIENOBAHUM, OXBATHIBAIONIECTO MOTECHIIMAIBHBICE MECTa 3UMHUX
3aJIe’KeK TIoJIeHeW. PekoMeHayercss UCnosib30BaTh alropuT™m pacuyeta KuHciam, KoTopbii
mpeanojgaracT 00beIMHEHNE TAJICOB B TPYMIBI IPU OAMHAKOBOM MHTEPBAJIC MEXIYy HUMU U
PETYJISIPHON CXeMe pa3MeIleHHs TapaJJIeIbHBIX TaJICOB. YHCIIEHHOCTh B3POCIBIX TIOJICHEH U
JIETEHBIIIEH 1JIs i—0M aBUaChEMKH PACCUUTHIBACTCS pa3ziesibHO 110 dhopmyiie (3),



Nﬁ=m§Em 3)

rie: Ji — KoJIM4ecTBO TPAHCEKT B 1-0M aBUACHEMKE;

Ki — BecoBo#t K03 (HULIMEHT 11 1—0M ChEMKHU, ONPEEICHHbIA KaK OTHOLIEHUE UHTEpBAJIa
MEXIy raJICaMM K IIUPUHE TPAHCEKTOB;

Xj — KOJIMYECTBO TIOJICHEW HA J—OM TPAHCEKTE.

CyMMapHas YHCIICHHOCTh aBUACheMKH 110 hopmyite (4):

NZZINE (4)

rae: I — Komu4ecTBO ChEMOK.

11) JIns pacuera oOlieil YMCICHHOCTH MOMYJISIUA TPUMEHSIIOTCSI pacdeTHbIE (POPMYIIBI.
OcHOBOM JIJIs pacueTa SBJISETCS METO IPSIMOTO y4eTa BO BpeMs a3podOTOCHEMKH ITPHUILIO/ A
TIOJICHSI Ha TTIOBEPXHOCTH Jibi0B CeBepHoro Kacmus.

[Ipunmon ogHOW MPOAYLUPYIOMIEW CAMKH HE MPEBBIMIAET OJHOrO IIEHKA, MO3TOMY
YUCIICHHOCTh MPUILIOAA KACIIUMCKOTO TIOJIEHS paBHA YUCIECHHOCTH MPOAYIUPYIOMINX CAMOK.
[Tocne moacyeTa YMCIAECHHOCTU MPUILIOJA 32 OJUH TOJI, PACYETHBIM IMyTEM OIpEeseTCs
o0I1ass YWCICHHOCTh BCEH MOMYJSAIMU KaclHuicKoro TrojieHs. s pacuera oOmiei
YUCJICHHOCTH MIPUMEHSIIOTCS CIIEIYIONINE (POPMYJIbI:

S=P=K ()

rAe: S — YUCIEHHOCTh MOMYJISIAN, ThICAYA SK3EMIUISAPOB; P — 4MCIIEHHOCTh MPUILIOIA B
YYETHOM TOJTy, ThICST9a 3K3eMIUTIpoB; K — ko purmenT nepecuera Ha MOMYIISITHIO.

Jmax

(1 — k) * (Jmax — Jmin) (6)

K=1+2=+

rie: Jmax — MakcUMaIbHBIN BO3paCT CaMOK, JIET;
Jmin — Bo3pacT Moja0BO3PEIOCTH CaMOK, JIET;
k — 10151 SITTOBBIX CPEIU TTOJIOBO3PEIIBIX CaMOK.



76. Jlyist SKCTIEpTHOM OLIEHKU OOIIeH YMCICEHHOCTU TOMYJISIUU, B Cllydae OTCYTCTBHS
JAHHBIX €€ COBPEMEHHON CTPYKTYphI 3a MOCIEIHUE S5—7 JET, MOJYYEHHBIX HAa OCHOBE
uccie0oBaHuil coriacHo mnonamyHkTa 1) mynkra 78; 79; 80, MOryT HNpUMEHSTHCS
CPEIHEMHOIOJIETHUE TIOKAa3aTelud MAaKCHUMallbHOIO BO3pacTa CaMOK, BO3pacTa
MOJIOBO3PEJIOCTH CAMOK, JOJIH SUIOBBIX CPEAU MOJIOBO3PEIBIX CAMOK.

77. Ilpu npoBEAEHNUH MOCTOSIHHBIX HCCIEAOBAHUN pacCIpee/ICHUs], YUCIECHHOCTH U
CTPYKTYPBI MOMYJISIIIUA MOTYT ObITh 0OOCHOBAHBI U TPUMEHEHBI JIPyTUe pacueTHbie (HOPMYIIbI
JUTSL OLIEHKH OOIIEeH YMCICHHOCTH MOMYJISAIIMA KAaCITUHCKOTO TIOJICHS.

78. ABuaydeThl MPOU3BOJIATCS HaJ aKBaTOpHEH, Tlie 00pa3yloTcsi OCHOBHbIE HanboJsee
KPYIHBIE 3aJI€KKU KACIIMHUCKOIr0 TIOJIEHS B BECEHHHM M OCEHHUM IEPHUOJBI, a TAKKE HAJ
BCEMU MOTEHIIMALHBIMA MECTaMU JICKOUIIT TIOJICHEH.

1) Ilepen mpoBeneHneM aBuayyera MPOU3BOJUTCS aHAIN3 KOCMUYECKUX CHUMKOB IO
NaHHBIM ITACCUBHOTO 30HJAMPOBAHUS  PA3JIMYHBIX CIYTHUKOBBIX CHUCTEM U
TUJPOMETEOPOJIOTHYECKUX YCIOBUU ISl OLIEHKM BO3MOKHOCTH 3aJIETAHUS TIOJICHEN I
JUHBKY Ha JiexxOumia. [Ipu sTom, ciaeayer yuyecTh 0COOEHHOCTH THAPOJIOTHYECKOTO pexuMa
Kacnuiickoro Mopss u perpeccuu, Kotopas SIBJISIETCSI OCHOBHOM MPUYMHOW 00pa3zoBaHUs
HOBBIX OCTPOBOB U IIAJIBIT — MOTCHIIMABHBIX JICKOUII KACTIMIICKOTO TIOJICHS.

2) Jlata aBuaydeta U €ro MapuipyT ONpeaeIsitOTCS B 3aBUCUMOCTH OT Pa3IMYHBIX TUIIOB
3UM, HAJIMYHSI OCTPOBOB M IIAJIBIT U BIUSHUSA HA KX KOJMYECTBO CTOHHO—HATOHHBIX SIBJICHHI:

— Becennuil aBuaydeT peKOMEHIYyETCSl MPOBOJMUTH B MEPUOJ C MapTa IO aIpeb.
VYka3zaHHbIe CPOKH ONPEIETAIOT BO3MOXKHOCTh YU4€CTh MAKCUMAJIbHYIO YHCIEHHOCTh TIOJICHEH
BO BpEMs JINHBKHU.

— JleTHuii aBUay4YeT PEKOMEHIyeTCS MPOBOJIUTH B TIEPUOJ C UIOHS IO aBTYCT ISl OLICHKH
3HAYMMOCTH JISKOUII] KACTTUHCKOTO TIOJICHS.

— OceHHUl aBHay4yeT PEKOMEHAYETCSI IPOBOIUTH MEPE]T JISTOCTABOM B MIEPHUO]T C OKTSIOPS
10 HOSAOPh B 3aBUCUMOCTH OT THJIPOMETEOPOJIOTUUECKHUX yCIOBUM.

3) ABuaydeTsl IpPOU3BOJATCS ¢ OOpTa JBYXMOTOPHOTO CaMOJIETa WJIM BEPTOJIETa C
BBICOTHI OT 200 10 300 MeTpOB, CKOPOCTHh BO3AYIIHOTO CYJHA HE JIOJKHA npeBbimaTts 300
KWJIOMETp/4ac.

4) MapuipyT aBuayyeTra JOJDKEH OXBAaThIBATh BCE MOTEHUMAJIbHBIE JIEXKOUIIA
Kacnuiickoro TrojeHs. KoopauHaTel penepHbIX TOYEK MOTEHIIMANIBHBIX JIEKOUII, KOTOPHIE
JOJKHBI OBITh TMPOHYMEPOBAHBI, 3apaHee MNEepearTcs JeTYuKaM ISl YTOYHEHUS U
COTJIACOBAHUSI MapIIpyTa C yYETOM BO3MOKHOCTEN pa3BOpoTOB camoiera. Kapra mapiuipyra
aBHay4deTa JI0JKHA OBITh TAKXK€ y BCEX CICIUMAJIMCTOB - OMEpaTopoB yuyera. Bo Bpems
aBHaydeTa BO3MOXKHAa KOPPEKTHPOBKA MaplIpyTa MpU OOHAPYKEHUU 3aJICKEK TIOJIEHEH Ha
HEOTMEUYEHHBIX PENIEPHBIMA TOYKAMHU OCTPOBAX U MIAJBITAX.

5) B aBuaydetre nNpuMHUMAIOT YYaCTHUE MATh CIEIUAIMCTOB, KOTOPBIE pACHPEACISIIOTCS
clenyomuM o0pa3oM: OJIMH HAXOJIUTCS PSAAOM C JIETYUKAMH, B (DYHKIIMHM KOTOPOTO BXOIUT
MHDOPMHUPOBAHUE OCTAJbHBIX CHEIUAIUCTOB O MOJJIETe K TOW WJIM HUHOU TOYKE U



KOOpJMHAIIUMA MapuipyTa MpH HEOOXOJUMOCTH, OCTaJbHbIE 4YEThIpE CHEIHAINCTA
pacrpenensioTcsa Mo JBOE € KaxJoro 0opra, OJWH M3 KOTOPBHIX BEAET HEMNPEPBHIBHYIO
BHJICOCHEMKY, BTOpOi — (hoTorpadupyer oOHApyKEHHBIE MOTCHIIMAIBHBIC JICKOUIAa U BCE
cily4yau oOHapy>KeHHUs TIOJICHEW U COCTOSIHME MOps IIPU CepuitHON cheMke. Bupeooneparopsl
OTMEUAIOT TOJOCOBBIMU COOOILICHHUSIMH HAOJII0JJaeéMble OCOOCHHOCTH YCIIOBUH CBHEMOK,
pacoIOKEHUs JIKOUIL U apyrue, GoToonepaTop aHaJIOTUYHBIE 3alUCH OCYIIECTBIISIET Ha
nukTo(oH. Takxke MOKeT ObITh MPEyCMOTPEHA aBHAChEMKA C YCTAHOBKOM MOJIBECHOU (hOTO-
U BUJIoANmapaTypbl Ha OOPT caMmoJeTa.

6) 1o mojeToB y BceX CIEUUaTuCTOB IPOU3BOAUTCS CBEPKA YCTAHOBIEHHOIO BPEMEHH Ha
dboro—Buneorexuunke, aukropoHax, GPS HaBuratopax u CUHXPOHHU3AIUS BPEMEHU
YKa3aHHBIX YCTPOWCTB € pasHuIled 0 1 CexkyHIbl AJsl TOro, 4ToObl Mpu 0O0paboTke
dboTo—BHUIEOMaTEpHATa ObIJIa TOYHAS UX MPUBSI3KA K TOYKAM MapIIPYTOB TIOJIETOB.

7) Bo Bpems mosiera BegeTca 3anuch mapuipyta Ha GPS naBuraropsel. Mcnons3yrores
(doToanmapatsl ¢ pa3pernieHueM He Huke (4928%x3264), BuneokaMephl ¢ pa3pelieHueM — He
Huxe 4 K.

8) [ns moacuera YUCAEHHOCTH Bce (poTOMATEpUasbl MPOCMAaTPUBAIOTCS JUIsl aHAIU3a Ha
Hanuyue TioneHel. [lomcuer w Hymepaius HM300paKeHUM TIOJIEHEH OCYIIECTBISETCS B
COOTBETCTBYIOLIMX MpOrpaMMax aBHaydeTa. BuaeomaTepuasnabl OCTaHABIMBAKOTCA KaXIYIO
CEKyHJY U TPOCMATPUBAKOTCS ONEPATOPOM Ha BO3MOXKHOE HAJIMYME TIOJICHEH B KaJpe.

[Ipy HanWMUYMU TIOJEHEN CKPUHILOTHI COXPAHSIOTCS, MOJCYET U HyMepauus TaKXKe
OCYLIECTBIISIETCS B COOTBETCTBYIOIIMX Iporpammax asuaydera. [IpousBomurcs
IPOCIYIIMBAHUE 3aMUCH JTUKTO(GOHA HA BO3MOXXHOCTH OIpENEICHUS MECT OOHApYKEHUS
TIOJIEHEW, KOTOpPBIE HE MOIMAJIM HAa BUIEO, U TAK)KE 3alMCBHIBAIOTCS TaHHBIE O T'OJIOCOBOM
MOJITBEPKJICHUN HAJIMYMSI TIOJIEHEH U X KoJM4yecTBe B Tabmuily. ['onocoBbie coobiienus, He
MOATBEPKIAEHHBIE (POTO-BUACOKAAPAMHU, OTHOCATCS K SKCIIEPTHOMY 3aKJIFOUEHHIO.

9) B tabnuiy BBOASTCS naHHbBIE 0 POTO (HAMMEHOBaHUE UCXOIHOTO (POTO, CTOpOHA OOpTa
, amunust 1 UM onepaTopa, KOJIMYECTBO OOHAPYKEHHBIX TIOJIEHEH), TaHHbIE O CKPUHIIOTAaX
(HaMMEHOBaHME HMCXOAHOrO BHUIEOMAaTEpHaa, HAUMEHOBAaHUE MOJYYEHHOTO CKPUHILIOTA,
MUHYTa M CEKyHJa BHJEO B3SITOro ckpuHmora). Kaxgomy oToOpaHHOMY KaJpy
MIPUCBANBAETCS YHUKATIbHBIN UECHTU(DUKAIIMOHHBI HOMED.

10) JlanHble O BpeMeHHU B3SATHUS KaXJ0To (HOTO—, BUAEOMATepHala U CKPUHIIOTOB
ONPENENSIOTCA U3 METAJJaHHBIX M 3aHOCATCS B CHIEUATIbHYIO TAOJIHILy JAHHBIX B IIpOrpamme
Excel. Onpenenenne KoOpAMHAT ISl KaXAOro KaJpa MPOUCXOAUT C MOMOILIBIO 3amucei
nonera u3 GPS—ycrpoiicts.

11) TlpousBoauTCsA TOACUYET KOIUYESCTBA TIOJCHEHW MO KaXJIOW TOYKE OOHAPYKEHUS
TIOJIEHEH, CyMMa KOTOPBIX oOmpeienser oOllee KOJIMYECTBO 3ajieralollinX TIOJICHEH B
Ka3axCTaHCKOM yactu Kacnuickoro mops.

12) Ilpu 6osbII0# YUCIEHHOCTH U TJIOTHOCTU 3aJIETAIONIUX KUBOTHBIX OIEHKa O0IIe
YUCJIICHHOCTHU KUBOTHBIX Ha JIEXKOMUIIAX POBOJUTCS MYTEM SKCTPANOISLIUU, pACCUUTAHHON



1o (POTOCHUMKAM CpeJlHEl IIOTHOCTH 3aJIeralolnX 3Bepeil Ha OINpeesIeHHbIX y4acTKax Ha
BCIO TJIONIA/Ib 3AJIEKKH Ha JIEKOUILIE.

79. s moucka 3ajeKeK KacMUUCKOrO TIOJIEHS, C LEJIbl0 y4eTa YHUCJIEHHOCTHU
3QJIETAIOIINX TIOJIEHEW U OINPENENICHUS UX Pa3MEPHOM, MOJOBOM CTPYKTYpPbl IPOBOIAUTCS
aHanu3 corjacHo noanyHkty 1) mynkta 78. C 1enbi0o OObEKTUBHOW OIIEHKU JUHAMUKHU
YUCJICHHOCTHU TIOJIEHEH OCYIIECTBISECTCS MOUCK JISKOUIIl M YUEThl, OXBAThIBasi BECh TIEPHO/T
3ajieraHus B BECEHHUN W OCEHHUU CE30Hbl. YUeT YMCICHHOCTH TIOJICHEH Ha JiekOuImax
XapaKTEPU3yeT 3HAUYUMOCTh TE€X WJIM HMHBIX YYaCTKOB MOPS ISl COXPAHEHHS MOMYJISLUU
TIOJIEHS U OTIPEJENSIET MECTa U BO3MOKHBIE 00bEMBI U3BSTHS B LIENSAX MPOBEACHHS HAyUHBIX
ucciae0BaHui. 1Ipu MocTOSHHOM MOHUTOPHHTE 32 KOJIMYECTBOM, PACIIOIOKEHUEM 3ATIEKEK,
YUCIICHHOCTBIO U pa3MEPHOMU, ITOJI0OBOM CTPYKTYPOU CKOIUICHUN TIOJICHEW B TEUCHUE PsAJa JIET
BBISIBJISIETCS TEHACHUWHU YHMCIEHHOCTH MOMYJISUUU — CTAaOWJIbHAs, YBEIUYUBAETCS WIIU
YMEHBIIIAEeTCs, a TaKXe MPOBOAUTCS OLIEHKAa KOJIEOaHHS OTHOCUTEIBbHOMW YHCIEHHOCTH
MO JISILUU.

1) [louck ckoruieHU# TIOJEHEHW MPOU3BOJUTCS HAa MAJIOMEPHBIX CYJaxX, CIIOCOOHBIX
NOCTAaBUTh JKCIEAULHI HAa MEJIKOBOIAHBIE NIpocTpaHcTBa. [Ipu mpoBeneHWM noucka
UCIOJIB3YIOTCSt OMHOKIIN U MYJIbTUKOITEPHI.

2) MynbTHUKONTEPHl UCIOJIB3YIOTCS ISl IOMCKA U y4YeTa YUCIEHHOCTU KacCHUUCKOTO
TIOJICHSI BBUJY BO3MOXKHOCTH HX 3aIlycKa ¢ OOpTa MajJOMEpPHOTO CyJHAa M OCTaHOBKH Hajl
3aJIeKKaMHU ISl IpoBe/IeHUsT (POTO— U BUJIEOCHEMOK.

3) Ilpu oOHapyXeHUU 3aJeKKU MPOU3BOAATCS HCcleoBaTenbekue nojaeTel. CyaHo ¢
UccieA0BaTeNsIMU BO M30€KaHMe HCIyra M CXOJa TIOJEHEW B BOJY JOJHKHA HAXOIUTHCS
IIPUMEPHO B 1 KMinoMmeTp OT 3anexku. K MecTy CKOIUIEeHH ;KMBOTHBIX IPOH HAIIPABIIIETCS Ha
BbicoTe 100—130 MeTpoB U BBIIIE C MPEAETbHON CKOPOCThIO — 10 15-20 MeTpoB/CeKyHy.
Jns ymeHbplieHHus: (akTopa OECHOKOICTBa OT IIyMa BUHTOB, MOJJIET K CKOIUICHHSIM
COBEPLIAECTCS C ITOABETPEHHON CTOPOHBI.

4) JIlpoH ycTaHaBIMBAaeTCs HEMOCPEACTBEHHO HaJ CKOIUIEHHEM IpPU 3TOM OOBEKTHUB
KaMepbl HalpaBl€H MakKcuMmaiabHO BHHM3 (—900) M yCTaHABIMBAETCS PEXUM Ha
doTorpadupoBanue, Mocjae 4ero MpOU3BOAUTCS CHUXKEHUE ¢ (oTorpadupoBaHremM udepes
kaxasle 10 merpoB. He pekomenayercs onmyckarbest Huxke 40-50 metpos. Ecnu onepartop
3aMeYaeT, YTO TIOJICHU OOECIOKOCHBI U HAYMHAETCA UX YXOJ C JIeKOuIa B BOAy, TO OH
NOJKEH MPEKPATUTh CHUKEHUE M, CAEJIAB CHUMKHU C TOM BBICOTBHI, HA KOTOPOW HaXOJMUTCS
JpOH, MOJHATH €T0 BBIIIE U BEPHYTHCS B TOUKY B3jeTa. [Ipu moacuere oliiero koiandecTna
ocoOeil Ha JIeKOUIIe uccae0BaTeb 00s13aH YUUTHIBATh U TE€X OJMHOYHBIX 0COOEH, KOTOpbhIE
ObLTM OTCHATHI Ha OOJbIIEH BBICOTE, BKJIIOYAs M TEX, KOTOpPbIE B JIAHHBIA MOMEHT
HaXOJIWJIUCh B BOJE.

5) B cnydae OLIEHKM YMCIAEHHOCTH MHOTOYHUCIIEHHBIX TPYNIIUPOBOK, HMEIOLIUX B CBOEM
COCTaBe THICAYU OCOOEH, peKOMEHIYeTCsl MPOU3BOJUTh YUeT, JeTas MO BIOJb IJIOMIAIn
3aJieraHus U, TpoBOJA (POTOCHEMKH HAa OJHOW BBIOPAHHOM BBICOTE M YEpPE3 ONPEEICHHBIN



uHTEepBai noseta. [lociae ocyliecTBIEHUSI CHUMKOB Ha ONPEIEICHHOW BBICOTE OMEPATOP
MOJHUMAET JIPOH Ha BHICOTY HEe MeHee 100 MeTpOB M coBepiliaeT OOpaTHBIN MOJIET, WU KE
MIPU HAXOXKJACHUH BOJM3U APYTrod TPYNIUPOBKH OCYIIECTBIISETCS MOJJIET K HEH U CheMKH TI0
AHAJIOTUYHOU CXEME.

6) B mpoToko yueTa cheMOK (a3pOCHhEMOK) 3aHOCSTCA MECTO (KOOpPJMHATHI), AaTa, BpeMs
U BBICOTA ChEMOK, 00J1a4HOCTh 10 10—0aibHOM 1IKaie, TeMiepaTypa Bo3yXa, CKOpOCTh U
HaIpaBJICHUE BETPA, a TAKXKE OLIEHKA CTOHHO-HATOHHBIX SIBIICHUM 1 HOMEPA OTCHSITHIX KaJpOB

7) B xamepanbHBIX YCIOBUSX OCYILECTBISETCS MOJCUET YHUCICHHOCTH M U3MEpPEHHUE
JUTMHBI ¥ IIIUPUHBI TeJla TIoJeHeH 1o gororpadusim.

8) Kputepusimu orbopa poromaTepuanoB sSBISIOTCS:
— CTaTUYHOE MOJIOKEHHUE TPYNIbI TIOJICHEH;

— OXBaT TPYNIIbI LETUKOM;

— 4eTKOCTh (poTorpaduu.

[Toacuer ocobeii, 0OpaboTKa KaJIpoB OCYIIECTBIAIOTCSA B rpaduyeckoM penakrope. B
paMKax OMpPEJeIEHHOT0 CHHUMKA KaXJIOMYy H300paKEHUIO TIOJECHS TMPHUCBAUBAETCS
WHIVMBUIYUTBHBIN MOPSAKOBBIM HOMEp. JlaHHBIE ydyeTa YMCICHHOCTH THOJIEHEH OTHEIbHBIX
IPYNIIUPOBOK, paclojiararoluxcs BOJM3M Jpyr OT Jpyra 3aTeéM CYMMUPYIOTCS ISt
OTpaXe€HUs 0OIIETo YKCIia )KUBOTHBIX HAa JaHHOM Jiexowuie. [Ipyu 3TomM mopsiikoBeie HOMeEpa
TIOJIEHEH, OTHOCSIIMXCS K Pa3HbIM IpyNaM, UMEIOT CKBO3HYIO HYMEPALHIO.

9) Ins 0OObEKTUBHOCTHU JAHHBIX YUYETa YUCICHHOCTH 3JIETAIONIUX KUBOTHBIX B OJJHOM
paiioHe HE0OXOJUMO MPOBOJUTH YUYET B OAWH JCHb BO M30€KaHHE BIUSHUS JIOKATBHBIX
MUTpalUi TIOJIEHEH Ha JaHHbIe ydera. EcCiu moroaHele YCIOBUS B JI€Hb ChEMKH HE
MO3BOJISIFOT MMPOBECTH YUET TIOJICHEW Ha BCEX 3AJIEKKAX M MOTEHIMAJIbHBIX MECTax 3aJIeTaHuUs
(k mpumepy, TyMaH), ONPEACICHHBIX MyTEeM aHajiu3a KOCMOCHHUMKOB W HaOJIOJaeMbIX
HCCIIEJIOBATENSIMU 3aJICKEK B JIEHb y4Y€Ta, TO JOMYCKAETCS 3KCTPAIOJSALNS pPacCUUTAaHHON
CpEIHEd YHCJICHHOCTH 3aJIETaHMsl TIOJICHEW Ha aHAJOTHMYHBIX 3aJIeKKaxX ISl pacuera
YUCJIEHHOCTU HA HEOXBAYEHHBIE MPSIMBIM YYETOM JISKOUIIIA.

10) i cpaBHUTEIBHOTO aHaln3a BIUSHUSA PA3JIWYUl B CPOKax y4yeTra W APYTHX
MPUPOJIHBIX U AHTPOIOTE€HHBIX ()aKTOPOB HAa YUETHBIC TAHHBIE IPOBOJIUTCS] TOBTOPHBIN yUueT
3aJieraronuX >KUBOTHBIX Ha JIEXKOUIaX B OMPEACIEHHOM paiioHe.

11) IToMumo ydeTa YHMCIEHHOCTH MO TMOJYYEHHBIM (POTOCHUMKAM OMpPEACIISIOTCS
pa3MepHbIE CTPYKTYPhI CKOIUIEHUM TIOJICHEW Ha 3ayiekKax. J[JIst 5TOro mpou3BOAUTCS pacyeT
pa3mepa 1 nukcens B Mexaynapoanoit Cucteme Equnun (nanee — MCE) no ¢poTocHUMKY ¢
onpenesieHHo BbICOThI. Onpenenus pazmep ogHoro nukcesnss B MCE u u3MepuB JUIMHY WIH
MIMPUHY U300paKEeHUsI TIOJICHS 110 MUKCEIbHOM uHelike, napamerp B MCE paccuutbiBaercs
0 CIIeYFOIIeH Gopmyiie:

[Tapametp tronenss B MCE=IlapameTp TroJIeHs B MUKCEIAX *pasMep OJHOTO MHUKCENS B
MCE.



Tronenun Ha dortorpadusx QUKCUPYIOTCS B Pa3IMYHBIX TOJIOKECHHUSX TeJla U IO
MIPUTOTHOCTU U300PAKEHUM K U3MEPEHUSM MOJIPa3ICIAIOTCs Ha 4 KaTerOpUu:

1 — u3MepeHue JUIMHBI TeNa MO NPSMOM U MAaKCHUMaJIbHOM IIMPHUHBI MPSIMO JISKALIEH
ocoOu;

2 — U3MepeHHue JUIMHBI Tela U30THYTOW 0coOM "Mo TpaeKkTopuu'" U MaKCUMAJIbHOU
IIUPUHBI;

3 — JuIMHA TeNna He MOJIEKUT U3MEPEHUIO;

4 — MakcUMaJIbHasl IIMPUHA HE MOJIEKUT U3MEPEHHUIO.

PexomeHtyeTcs mpoOBOAUTH U3MEPEHUE 300J0TUUECKON MPOSKIITMOHHOM JJTUHBI Tena (0T
KOHYMKA HOCA JI0 KOHYHMKA 33/IHUX JIACT) TIOJICHEH M0 M300paKeHUAM, OTHOCSIIIMMCS K 1 1 2
KaTETOPHUSIM.

80. OTiOB TIOJEHEHN NI U3YUECHUSI pa3MEpPHOi, MOJOBOW CTPYKTYPbl MPOU3BOIAUTCS
CHEHHUAIBHBIMY CAauKaMH WJIM BPYUYHYIO. [[7151 3TOTr0 MccnenoBaTeny CKpbITHO U MAKCUMAJIBHO
0JIM3KO MOJOMPAIOTCS K TIOJIEHSM U OTJIABJIMBAIOT HAMEUYEHHBIE 3apaHee 0COOU TIOJIEHEH.

VY OTJOBIEHHBIX JKMBOTHBIX MPOU3BOIATCA HW3MEPEHUS JIMHEHWHBIX IMOKazaTeneu (
MIPOEKIIMOHHAS JJIMHA TeJla OT KOHYMKA HOCa 10 KOHUYMKA 3aIHUX JIACT, TPOCKIIMOHHAS JJIMHA
Tela OT KOHYMKA HOCa JI0 KOHYMKA XBOCTa, IPOCKIIMOHHAs HAuOOJIbIasl MIMpUHA Tea,
MOJIMBIIIIEYHBIM 00XBAaT TeJla), MAacChl, TEMIEpaTypbl Teja, OMpeaessieTcs IoJI,
YABTPa3BYKOBBIM HUCCIIEIOBAHUEM OMPEAEISIETCS TOIIIMHA XKUPa, CTEIICHb Pa3BUTHS ILTIOAA Y
caMoK (B JieTHee U oceHHee Bpemsi). [lociie mpoBeneHnss HEOOXOAUMBIX U3MEPEHUHN TIOJICHU
BBITTYCKAIOTCSI OOPaTHO B MODE.

81. [Ina ydera KacCHHIICKOTO TIOJEHS HA aKBAaTOPUHM MOPS MPUMEHSETCS CYI0BOM
MapmpyTHBIA  y4eT. Y4YeT TIOJEHEW  OCYIIECTBISETCS  HAa  MOPCKHX
HAay4YHO—UCCIIEIOBATENbCKUX CYJlax JO0 TJIYyOMHBI 5 METpOB, HA MaJOMEPHBIX CyJax — Ha
riiyOMHaxX MEHee 5 METPOB.

1) TroneHu yuuTHIBAIOTCS TP ABUKEHUU CyJHA HAOIIOAATEIIMH C IBYX OOPTOB CyJIHA.
Hab6monarenu nookabl uMeTh GPS, OuHOkIM, AUKTOOOH, UMETh OMNBIT PabOTHI
HaOmonarensimMu. HaGnroatensiMu y4yuTBIBAIOTCSI KaK JKMBbBIEC TIOJIEHU, TaK U MEPTBBIE T10
XO4y TMPOXOXKICHHUS CyJHA, OTMEYAKTCA TOYKM uX BcTped Ha GPS, mo Bo3mMoOkHOCTH
OTMEYAETCS BO3PACT THOJIEHEHU: IIEHOK, B3pOCIBIA U PACCTOSHUE 10 HUX OT CYJIHA.

2) llupuHa y4eTHON MOJIOCHI MOAOUPAETCS B 3aBUCUMOCTU OT BBICOTHI PACIIOJIOKEHUS
HaOmoAaTeneil Ha MOPCKOM HayYHO—HMCCIIEI0BAaTEIbCKOM CYJIHE.

3) Jlisi MalOMEpHBIX CYJIEH YCTAHOBJIEHO: ONTHMAJbHBIM MEPHEHAUKYJISIPHBIM
PacCTOSIHUEM OT OCH YUYETHOI'0 MapIipyTa /10 TIOJEHS WX ONTUMAaIbHOU IIUPUHOMN yueTa ¢
onHoro 6opra siBnsgercsa 300 MeTpoB; IpeneTbHBIM NEPICHIUKYIISIPHBIM PACCTOSTHUEM OT OCH
Y4ETHOI'0 MapuIpyTa J0 TIOJICHS WIHM NpeeIbHON MUPUHOMN yueTa ¢ OJHOTo OopTa sSBIsSeTCS
550 meTpos.

4) Onpeznenenue pazindvii ONTUMAIBbHOW M MpPeAeNbHOM BUIMMOCTH B IpOIlecce
MPOBEJICHUS YUeTa, UMEET HEM30EKHYI0 CyObEKTUBHOCTD, 3aBUCSIIYI0 OT OCTPOTHI 3pEHUS,



MOTOJIHBIX YCJIOBUU M ombiTa Habmogateneit. Ho mpu pacuere 3¢ddexTUBHON MIHUPUHBI
YYETHOM MOJOCHI, UMEIOLIEN 3aBUCUMOCTh OT YMCJIa BCTPEY TIOJIEHEH, OTHOCUMBIX K JIBYM
npeajaraéMbIM KaTEropusiM YYEeTHBIX MOJIOC, BOBMOXHO MOJYy4YHUTh Oojee OOBEKTHBHBIC
JaHHbIC JUISI JAJbHEWIIEro pacdeTa IUIOTHOCTH PacCIpeleNIeHUs] TIOJIEHEW Ha MapuipyTe.
CrnenoBaTenbHO, MPUMEHEHUE NOHATUNA ONTUMAJIBHOM M MPENEIbHONW YYETHOM MOJIOCHI
CIIY’KUT METOJly ONPEIECIECHUS pACCTOSHUS 0 TIOJIEHEN TPU IPOBEACHUU yUeTa B MODE.

5) O¢dexTuBHAA UPUHA yYeTa MOXKET PACCUUTHIBATHCS KAaK CPEeAHsA NalbHOCTb
OoOHapy>KEeHUS TIOJICHEH.

6) Ha ocHOBe MoTy4yeHHbBIX MaTepuaioB MPOU3BOJUTCS pacUET IIIOTHOCTH BCTPEY HKUBBIX
Y MEPTBBIX TIOJCHEH — 3K3EeMIUISIP/KHUIIOMETp2.

7) UcnonwszoBanne I'MC no3BoisieT HAaHECTH HA KapTy MapIIPYThl yU4E€TOB, OCTPOUTH
KapThl pACHpPENEICeHUs] U IUIOTHOCTH BCTPEY JKMBBIX U MEPTBBIX TIOJIEHEH Ha aKBAaTOPHHU
Kacnuiickoro mops.

CpaBHUTENbHBIN aHAIU3 MHOTOJETHUX JaHHBIX IO3BOJSAET OLEHUTh JUHAMUKY
OTHOCHUTEIBHON YHCIEHHOCTH KACIIUICKOTO TIOJIEHSI B MOPE WJIM B OT/AEJIBHBIX €r0 paiOHax.

82. B ciyuae obHapyxkeHus: Ha nodepexbe Kacnuiickoro Mopsi, ocTpoBax M Iajbirax
MEPTBBIX TIOJIEHEH POU3BOAUTCS UX MOJCUET, GUKCUPYETCS JaTa, BpeMsl HaX0XKJIeHUs Tpyna
, koopauHaTel Mecta no GPS—HaBuraTopy, OmMChIBa€TCA COCTOSIHUE TPYIOB THOJIEHEH (
CBEXKHH, pa3IOKUBIIUNCS — OIICHKA 1O 5 OalbHOM IIKaJie, BRICOXIINM), OTIPEACIISICTCS 101,
POU3BOISATCA U3MEPEHUSI UX pa3MepoB (MPOEKIIMOHHAS JJIMHA Tella OT KOHYMKA HOCa J10
KOHYMKA 3aJIHUX JIACT, IPOCKLIMOHHAs JUIMHA TeJla OT KOHYMKA HOCA JO KOHYMKA XBOCTA,
NPOEKIIMOHHAS] HAauOOJbIIas IUPUHA Teja, MOIMBIIIEYHbIN 00XBaT Tena (10 BOZMOXHOCTH),
IIyTEM HaJpe3a B TPYJHOW YACTH TeJa ONpeAensercs TOoamuHA xupa. [IpomssBoaurcs
ONMCAHUE BHELIHErO BHMJA: LIBET LIEPCTH, HAIMYKE CIEAOB OT OPYAUH JIOBA, KOJOTBIX PaH,
OTCYTCTBHE T'0JIOBbI, KOHEUHOCTEN U Jipyrue, ¢poTorpadupoBaHue Tpyna U OTOOP KIIBIKOB C
BEpXHEW M HWXHEW uemocTu. B ciyuae oOHapyxkeHHs MacCcOBOW rubOenu TrOJeHEeH
yKa3aHHbIE JaHHblE OTOMPAIOTCA BHIOOPOYHO, HO HE MeHee, 4eM OT 30 3K3eMIUIApPOB C
KQKJIOTO ydacTKka. B 1abopaTOpHBIX yCIOBHUSX MPOU3BOIAT ONPEAEIEHUE BO3PACTa TPYIOB
10 MOMEPEYHBIM Cpe3aM JACKaJIbLIMHUPOBAHHBIX KIIBIKOB.

83. YueT CMEepTHOCTH TIOJIEHEW MPOBOJAUTHCS HA OCHOBE MATOJIOTOAHATOMUYECKHX,
Napa3uTOJIOrMYECKUX, OAKTEPHO—BUPYCOIOTHUECKUX M TOKCUKOJIOTHUYECKUX HCCIIeIOBAHUN
noruomux ocobei. JlaHHbIE MO YHUCIEHHOCTH M CMEPTHOCTU TIOJIEHEH OTPaKaroTCAd B
tTabnmuunbix Gopmax 20, 21, 22.

Ta6mrma 20. YaeTHsIe JaHHBIE YUCICHHOCTH KaCIIMICKHUX TIOJICHEH B IIEpHO Pa3MHOXKEHHUSA

VYyeTHbBIE TaHHBIE PacueTHble 1aHHBIE
Hats! (mepuox ot

T'onsl
1 J10)

Ilenox (0Oenex), Bapocibie ocodu, lllenok (benek), Bsapocabie ocobw,
IK3EMILISIP IK3EMILISIP IK3EMILISIP IK3EMILIISIP



Tab6muma 21. YdeTHBIE JaHHBIE YUCIEHHOCTH KACIIMICKOI'0O TIOJIEHA B IEPHOABI BECEHHETO H
OCEHHETr0 3aJIeTaHug

Oo6mias

ITonoBoii
YHCIEHHO
. CcOCTaB
Paiion Konuuect cTb Pa3mepnsl flnoBocTs
Koopauna . CKOIUIEHH
VYkazaHue pacroyiox B O TIOJEHEH it coctaB ( CaMOK
Ne JlaTer T Bl H Ha
METOJa  €HHuS 3aJeXKeK, Ha BCEX mpe/esisl/ OCEHBIO,
JIEXKOMILT 3aJIe)KKaX,
JIEKOUIIY eIUHULIA  3aJCKKaX, cpemHee) %
camern/
SK3EMILIS
caMKa
p
o
Tabmuma 22. YaeT cMEPTHOCTH TIOJIEHEH
IIpumeuanue
Cpenunue Bospact P (
OO0miee 4nciao . COOTHOILIIEHHE HAaJIU4YHe
pa3sMepsl ocoOeii (
Jata Mecrto MOTHOIINX, . II0JIOB, caMel/ MEXaHHYECKHUX
TIOJIEHEH, npeaenst/ N
SK3EMIUISIP camKa MOBPEXKICHUI
CAaHTHMETP cpenHee)

U ApyTHe)

Kospuuuentsr onpenensitorcst no AaHHBIM HATYypHBIX HAONIOJAEHUMN, JOMYCKAETCS
WCITOJIb30BAHUE JINTEPATYPHBIX TAHHBIX.

84. B Oe3nenanblit mepuoj: BeCEHHUM (Ha JUHBIX 3alie)KKax), JICTHUW U OCEHHUM (B
MIEPUOJIBI OTJBIXA HA MTyTSAX KOPMOBBIX MUTPAIINii) yUeT KACIIMICKOTO TIOJICHS MMPOBOIUTCS HA
[ajabirax, OCTpOBax MO JaHHBIM (POTO, BUIEOCHEMKH C MOPCKHUX CYJIOB U CaMOJIETOB,
KBaIPOKOMNTEPOB. BU3yaabHBIN y4ET IPOBOIUTCS C MOPCKUX CYJIOB M MaJIOMEPHBIX CYJ0B Ha
CTaHIMSAX MOHUTOPHHTA, HA MApIIPyTaxX JABMKCHUS CYJOB IO MApIIPyTy WIH IO 3aJaHHBIM
rajcaM, OXBAaTBIBAIOIIUM ONpPEAECICHHbIE YYaCTKHM aKBAaTOPUM Kacmuhckoro mops. B
pe3ynbTare 00pabOTKU TOJYYEHHBIX TAaHHBIX OYIyT MOJYyYEHBI JAHHBIE TO TIOTHOCTH
pacnpenenieHus KUBOTHBIX Ha OTACNbHBIX TEPPUTOPUAX U 0003HAUAIOTCS KOJIUYECTBEHHO —
DK3EMITISP/KIIIOMETP2 WU DK3EMIUISIP Ha MIAIBITY WX OCTPOB. DTH JaHHBIE HEOOXOIUMBI
JUTSI TIOCTPOCHUSI MUTPAIIMOHHBIX MyTEH B Pa3jIM4HbIEe CE30HbI rojia. JIjis yuera YuCIeHHOCTH
TIOJICHEH Ha JIEXKOUWIAaX W OMNPENCIICHUS pa3MEPHOUW CTPYKTYPhI CKOIUICHHUH MOXKET
MPUMEHSATHCS METOJ MYJIbTUKOIITEPOB.

JlaHHBIC 110 YHCJICHHOCTH TIOJCHEH JOIOJHSIOTCS CBEACHHUSIMHU II0
pa3MEpHO-BO3PACTHOMY M TIOJIOBOMY COCTaBY TIOJICHEW, MOJYYEHHBIMH JHOO IMyTeM
UCCIIeI0BaHUs 3a0UTHIX (OTJIOBJIEHHBIX) 0COOEH, TMOO0 MPUKUZHEHHBIMU METOIAMH.

[Ipu aBMXEHUU TIO TaJicaM, y4eT YUCICHHOCTH KACITUHUCKOTO TIOJICHS TTPOBOIUTCS TBYMS
CHEeIUATNCTaMH, PACTIOI0KEHHBIMU 110 PABOMY U JIEBOMY OOPTY Cy/IHA, C BEpXHEH MmaiyObl
B IEPEJHEN YaCTH CyJHA, B MoJjioce mUpuHON 1mo 500 MeTpoB ¢ KaXAOW CTOPOHBI CyJHA.
[Toy4yenHsbie rajncel HaJ0 pa30UTh HA PaBHBIE 0 JJIMHE PHIOOJIOBHOTO KBajapara ydyacTku (10
KioMeTpoB). OOpaboTka MOJYyYEHHBIX PE3YJbTaTOB, COTJIACHO 3aJlaHHBIM OT'PAaHUYEHUSIM
MO3BOJIUT OMPEJEIUTh YACIEHHOCTh KaCIUICKOTO TIOJIEHS B 00CIEIOBAHHBIX PHIOOJIOBHBIX
KBaJipaTax B MEepUOJ IBIKEeHMs cyHa. Hanpumep, npu IBHKeHHE cyAHa yyacTke JuinHou 10



KWJIOMETPOB 3aperucTpUpoBaHO 12 MITYK KacHUKCKOTO THOJEHS, IUIOTHOCTh Ha JAHHOM
y4acTke OyJeT COCTaBIATh 1,2 AK3eMIUISIp/KUIOMETP2.

85. Ilpu ydere UMCIEHHOCTU PHIO M APYTMX BOJIHBIX >KMBOTHBIX JOCTOBEPHOCTH
[IOJyYEHHBIX PE3YJbTATOB ONPEIEISETCS PENPE3eHTaTUBHOCTBIO COOPAHHOTO MaTepuala.
O6beM penpe3eHTaTUBHON BEIOOPKU paCCUUTHIBAETCS 1O hopMyIie:

N * P2 » §2 (7)
N +m? + P2 « §2

T =

r7e: n — 00beM HE0OX0UMOI BRIOOPKH;

N — resepasibHasi COBOKYITHOCTb

P — kpurepuii CteroaenTa npu 95 % ypoBHE 3HAUMMOCTH, PaBHBIN 2;

S — cpenHEeKBaIpaTUYECKOE OTKIIOHEHHE T'€HEPaJIbHON COBOKYITHOCTH;

m — omuOKa METo/a.

86. Ompenenenue oobemMa pPeNpPe3eHTATUBHOW BHIOOPKHM HE MPUMEHSETCS K BHUJAM
KUBOTHBIX, YHUCICHHOCTh KOTOPBIX HH3Kasl (peAKHE W HaXOJISIIUXCS MOJa Yrpo3oit
MCUYE3HOBEHUSI BHUJBI PHIObI, MAIOYUCIEHHBIE BUILI PBIO, MOMAJAlONIUe B OpYIUs JOBa
€UHUYHBIMU AK3EMIUISIPAMH, KAaCIMHUCKUM TIOJIEHB), OJIHAKO MOJyYEHHbIE HE3HAUYUTEIIbHBIC
JAHHBIE TIO 3TUM BUJIaM SIBJISIFOTCS] IEHHBIMHU JIJIS1 HAYKH.

87. Meton Bcecoro3Horo Hay4uHO—HCCIIEI0BATEIBCKOI0 HHCTUTYTA MPYAOBOTO PHIOHOTO
xo3sucTBa (nanee — BHUIIPX) npuMensieTcss npu NpoBEJEHUN UCCIAEAOBAaHUN aKTUBHBIMU
opyausaMu JioBa (HeBoja, Tpaibl). OlleHKA YUCIEHHOCTH PHIO MPOBOIAUTCA METOJIOM
moniaaeil. Pacuersl npeaensHo aomyctumoro yiosa (ITY) pbiObl mpoBoASITCS Ha OCHOBE
OOLIETPUHATHIX METOJIUK C UCTIOJIb30BAHUEM COOTBETCTBYIOIIUX PaOOT.

88. UucneHHOCTh pBIO ompeaeisieTcss MeTOA0M Iutoniaaei. [is onpenenenus miomaim
TOHEW UCIOJb3yeTCcsl CHyTHUKOBBIN npueMHuk GPS. Jlng onpeaeneHus miomanamn TpajleHUn
UCIIONIB3YIOTCA MapaMeTphl Tpasia (TOPU30HTAIBLHOE PACKPBITUE) U BpeMsl TpajieHus. Metos
IIOMAAe MpeAnoaaraeT, YTO0 YHUCIEHHOCTh PhI0 B BOJOEME OTHOCHUTCS K YHCIY pBbIO,
NOMMAHHBIX 32 YYETHYIO ChEMKY TaK K€, KaK IUIOIIAJb BOJOEMa OTHOCUTCA K IUIOLIAIH
YYETHOU ChEMKH, C yUeTOM KO3(puuueHTa yJIoBUCTOCTH HeBoAa (Tpana). PopMmyra UMEET
CJICIYIOIIUN BUL:

N =3S5=+n/s*k (8)

rae: N — 4HCIIEHHOCTh PhIO B BOJOEME;
N — YUCJICHHOCTh PbIO B YIIOBE;
S — nmnomaae BogoeMa;



s — 00JIOBJIEHHAS IJIOIIAIb;
k — ko3 PUIIMEHT yIOBUCTOCTU OPYIUS JIOBA.
89. KoapdunueHT yIoBUCTOCTA MOXKET OBITh OTIPENENICH YKCIIEPUMEHTAIBHBIM ITyTEM,
1100 B3AT U3 JIUTEPATYPHBIX HCTOUHUKOB.

90. /Ins pacdyeToB YHCICHHOCTH pbhIO B peKax, rie METOJ IJIOLIaJeH HEIPUMEHUM,
UCIIOJIb3Yy€eTCs BpeMeHHOU MeTo. OH MpenoiaraeT, YTO YACIEHHOCTh MPOMBICIIOBOTO CTaja,
MPOXOJSIIEro MO PEKe 3a BECh MEPUOJ XO0/a, OTHOCHUTCS K YUCIY phIO, MOMMaHHBIX 3a
VYETHYIO ChEMKY TakK ke, Kak 00111ee BpeMs X0Jia K BpeMEHH JIOBa, ¢ yueToM KoddduireHTa
YJIOBUCTOCTH OpPYAMS JOBa M IIMPUHBI 3aXBaTa HEBOJA K IMUpHHE peku. Popmylia mMeer
CJICIYIOLIUN BUL;

N = T+n/t+k=l (9)

rae: N — 4HCIIEHHOCTh pbI0 B IPOMBICIIOBOM CTaJIE;
N — YUCJICHHOCTH PHIO B yIIOBE;

T — o6Gmee BpeMst xoa;

t — oO1ree BpeMst MpoBeieHus1 00JI0Ba;

k — k03 HUIIMEHT YIOBUCTOCTH OPY/AHS JIOBA.

91. Ilpu onpenenenun IIJ[Y mpoXoaHBIX M MOJYNPOXOJHBIX BHJIOB PHIO B peKax
YUYUTBIBACTCS, YTO B PEKY HJIET TOJIBKO B3pOCas M JOCTHUTIIAs MOJIOBOW 3pEJIOCTH phIOa.
[TosToMy, K NaHHBIM pacyeTaM HEO0OXOAUMO 00aBUTh MPOTHO3ZUPYEMYIO UYHUCIEHHOCTh
CIEAYIOLIEr0 MOKOJIEHUs, BCTYNAIOIIETO B IIPOMBICIOBBIN 3alac, I 4ero U MPUTOAATCS
JaHHbIE IO CKaTy MOJOAM 1-TO Toja (CieAyrouuid KaleHAapHbI roji MUHYC BO3pacT
TIOJIOBOT'O CO3PEBAHUS).

92. Jlnst Tex pek, Ilie HeT MacCOBOTO XOJa pbIObI Ha HEPECT, MPUMEHSETCS METO]I
IJIOIIA/IeH C MCTIONb30BAHUEM IIABHBIX CETEH (BEPXOBBIX U HU30BbBIX), YUUTHIBAS ILIONIAb
CIUIaBa, IJIOIIA/Ib PEKU U YJIOBUCTOCTh IJIABHOM CETH.

93. xTuomacca pbl0 pacCUMTHIBAETCA MyTEM NEPEMHOMKEHHS YHUCIEHHOCTH PBIO B
Ka)XJIOM BO3pacTHOM TpyIe Ha CPEHIO Maccy | sk3eMIuisipa pbl0 JTaHHOW BO3pPACTHOM
rpynnsl. [IpoMBICTOBBIN 3amac ONpeAenseTcs B 3aBUCUMOCTH OT MPOLIEHTHOTO OTHOUIEHUS
MIOJIOBO3PENBIX PHIO B KaXJI0W BO3PACTHOM TpYTIIIE.

94. Jlns pacdyeToB BO3MOKHOT'O M3BATHUSI UCHOJIB3YETCS COOTBETCTBYIOIIAas (popMmyia.
CornacHo naHHOW (opMysbl TMOJyYe€HA TeopeTHyYecKas KpuBas, XapaKTepU3yollas
3aBUCHUMOCTh TOJIOBOM CKOPOCTHM POCTa YMCIEHHOCTH PbIO OT BO3pacra MX MacCOBOTO
CO3pEBAHMS.

dopMyJia UMEET CICAYIOIINN BUL;



A= atP (10)

rzae: | — rogoBast CKOpOCTh POCTa YUCICHHOCTH MOMYJISALUY;

au b — kodpduLreHTsI;

t — cpeaHMil BO3pacT MOJIOBOT0O CO3peBaHUs 0cobei (JeT).

Hannas popmyra sBisieTcs MoIepHHU3aIel ypaBHeHus Pukiedcea:

A = RY/A (11)

rae: R — mpoiomKuTenbHOCTh PENPOYKTUBHOTO MEPUO/A;
t — cpeHul BO3pacT renepanuu (Jier);
t paccunTbiBaeTcs 1o Gopmyie:

= (T +1t)/2 (12)

rae: T — npenenbHbI BO3pacT (JIET).

95. Pacuernt II/1Y penarorcsa mis Bcero Bojgoema B uenom. s pacuera IIY c
JNBYXT'OJWYHBIM YIPEXKICHUEM NpUHUMAKOTCA BO BHuUManue IIJIY Ha cremyromuii
KJICHAAPHBIN TOJ1 U OKUAaEMOE MOIMOJHEHUE MpoM3aliaca CIeAYyIOIIero KaleHIapHoro roja.

96. MeTon MenbHUKOBOM 3aKIIIOYAETCS B ONPEIECICHUN YACIEHHOCTU U Macchl pei0 B
BoJioeMax (JIJis BOJOEMOB MECTHOTO 3HAYE€HHUs), TJA€ HEBO3MOXKHO MCIIOJb30BaTh WM HE
HCIIOJIB3YIOTCS aKTUBHBIE OPYAUS JoBa (HEBOJIA, Tpasbl), IPOU3BOJAUTCS MO JAHHOMY METOIY
(YJIOB MaCCUBHBIMM OPYJUSIMU JIOBA — CTABHBIMU CETAMH). PacueT YUCIEHHOCTH IO yJI0BaM
CTaBHBIMH CETSIMU MPOBOAUTCS 110 hopmyJie:

YW, 13
A (13)

N

riae: N — 4YHCIIEHHOCTD PBIO, SK3EeMILIAP;

Yc¢ — cpeiHu# yJIOB Ha OJHY CETEHOCTAHOBKY, DK3EMILIAD;

Wb—-006BeM BosioeMa, MeTp3;

q — K03(pPHUIHEHT yIOBUCTOCTH;

Wc —06bem, 0051aBIMBaeMblid CeThIO0 (METP3), PACCUUTHIBACTCS IO CIEAYIONIeH (popMyIie:

W, = 2 gt (14)



rae: 1 — mmHa cetu;

H — BrICcOTA ceTy;

t — Bpemst JIOBa,

p— KOHCTaHTA.

97. llpu ompenereHUH CPEIHETO YyJIoBa HAa OJHY CETENOCTAHOBKY YUYUTHIBACTCS
KOJIMYECTBO MPOU3BEICHHBIX CTaHJAPTHBIX CETENOCTAHOBOK C Ka)IbIM pa3MepoM siuen. Ha
OCHOBE IMOJIYYEHHOI'0 IPOMBICIIOBOTO 3aM1aca B 3aBUCUMOCTHU OT KU3HEHHBIX [IUKIIOB, YPOBHS
CTAOMJIBHOCTH MOMYJIALIMY, PHIOOXO35MCTBEHHOTO 3HAYEHUS, POJIA BUJA B SKOCHCTEMaxX U
VHBIX IMapameTpoB Beruncisercs 1IY.

98. CoBpeMeHHOE TPEACTABIECHUE O PALIMOHAIBHOM HCHOJIB30BAHUU MPOMBICIOBBIX
OHOpecypcoB BBIPAXKEHO B KOHIEMIUU MPEAOCTOPOKHOIO MOAXO0Ja K YMPaBICHHUIO
priOooBcTBOM. K HacTosiieMy BpeMEeHU MpPelOCTOPOKHBIN MOIX0J, B KaueCTBE OCHOBBI
pbIOOJIOBHOM  TOJIUTUKHU, TPHUHSAT  BCEMU  BEAYIIHUMH  MEXAYHApPOJIHBIMU
pPBIOOXO03SIIICTBEHHHBIMU ~ Opranu3anusiMu. OCHOBOMOJIATAIONIUM TPUHIUIIOM JaHHOU
KOHIIEIIIIUM SIBJISIETCSA MPEAYNPEKICHUE HETAaTUBHBIX JJIsI PHIOHBIX 3alacOB MOCJIEACTBUM
MIPOMBICIIOBOTO BO3JICUCTBHUS, TEM CaMbIM OO0ECIEUMBACTCS MPUOPUTET OMOJIOTHUYECKON
0€e30MacHOCTH HaJl TEKYIIMMHU 3aJlayaMd MPOMbICIIA, YTO B OyAylleM MNPUBOAUT K
3HAYUTEIHLHOMY 3KOHOMUYECKOMY BBIUTPBIIILY.

99. OHOit U3 raBHBIX 0COOCHHOCTEN MPEAOCTOPOKHOTO MOAXO0Aa ABISETCS 30HAIbHBIN
MPUHIIUI PErYJUPOBAHUS PHIOOJIOBCTBA, TO €CTh BECh JUANA30H BO3MOMXHBIX COCTOSHHUM
3anaca (B) or 0 o GeckoHedHOCTH pa3OMBAETCA HA OTPE3KH, ISl KAXIOTO M3 KOTOPBIX
YCTaHABIIMBAETCA OCOOBIA pexuM pbiO0JIoBcTBA. OMOPHBIMU TOYKaMH SBISAOTCS Blim —
rpaHuyHbIN 3anac, Bbuf — Oydepnsiii 3anac, Btr — nieneBoii 3anac, npu s3tom Blim< Bbuf <Btr

B otnumume ot TpamunmonHoro moaxojna pacdeta IIJIY, xorma 3a ocHOoBy Oepercs
CYIIECTBYIOLIMN 3amac MONMYJISLUHUN, U OT €ro KOJIWYECTBA PACCUUTHIBAECTCS BO3MOYKHBIN
BBUIOB, B CJy4a€ MNPEeJOCTOPOXKHOro mnoaxoxa npu onpexnencHun I[IJIY wn3HaganbHO
BBIOMpAIOTCS 1I€JIeBbIE€ OPUEHTHUPHI 3alaca, U B Cllydyae M3MEHEHHUs IMHAMUKHU 3amaca
MONYJISIIUM NPUHUMAIOTCSA T€ WM WHBIE MEXAHU3MBbI PEryJIUpOBaHUs, a MPU PACUETHOM
3anace B<Blim BBoauTCS MOJHBIN 3ampeT Ha MPOMBICIOBBIH JIOB.

100. J{nst meHHBIX BUAOB PbIO, 00BEMBI KOTOPBIX MOJOPBAHBI B PE3YJIbTATE MPEABIIYIINX
JIET IpoMBbICia (TI0 TEPMHUHOJIOTUY MIPEAOCTOPOKHOTO MOAX0AA, HAXOJAIIMXCSI HUKE YPOBHS
Blim), Heo6X0oAMMO MPUHATHE YIPABICHUYECKUX PELICHUHN MO OTPAaHUYECHHIO U3BATHS BIUIOTh
70 TOJHOI'O0 MOpaTtopus Ha BbUIOB. HampoTwB, mpu HaIM4MM Ipolecca 3aMeuieHUs B
UXTUOLIEHO3€ IIEHHOTO BUJAa HAa MAJIOLECHHBIN, NPOLEHT U3bIATUS MAJIOLEHHOTO BHAA MPH
obocuoBanuu [1J1Y momxeH ObITH OoJbIIe OMOTOTHYECKH 0OOCHOBAHHONW HOPMBI, IIPH 3TOM
HY>KHO BHECTH OTEpaTHBHbIC U3MEHEHHS B PEKUM PHIOOJIOBCTBA.



101. ITpu ompeneneHun CpeIHETO YJIOBAa Ha OJAHY CETENOCTAHOBKY YUYUTHIBAETCS
KOJIMYECTBO MPOU3BEICHHBIX CTAH/IAPTHBIX CETEMOCTAHOBOK C KaX/IbIM Pa3MepOM SIUCH.

102. Meton BHUPO npumensiercs misi pa3pabOTKu MPOTHO3a YJIOBOB PBHIOBI BO
BHYTPEHHHX BOJO€MaxX C UCIOJb30BaHUEM KajaacTpoBoi wuHopmanuu. Ha ocHoBe
MMEIOIIEHCS KalacTpoBo MHGOpMAILMK, XapaKTEPU3YIOLIEH YUCIEHHOCTh, UXTHOMACCY,
TEMII POCTa U JPYyrue OMOJOTMYECKUE MOKa3aTesd OCHOBHBIX MPOMBICIOBBIX BUJIOB PHIO, B
3aBUCUMOCTH OT KU3HEHHBIX I[UKJIOB, YyPOBHA CTAaOWJIBHOCTH TMOMYJISIIHH,
pPBIOOXO3SCTBEHHOTO 3HAYEHHS, POJIM BHUJA B HKOCHUCTEMax M HHBIX MapaMeTpoB
Boruucisiercs [1J[Y. O6muii npunnun oneHku [1J[Y MOXHO BbIpa3UTh ypaBHEHUEM:

MJIYi = @reci = FSBOi (15)

rze: 1 — MHAEKC T0/1a MPOMBICTIA;
freci — pexoMeHayeMbIl K03 PUIIUEHT MPOMBICTIOBOM YOBIIM Ha 1 TOJ MPOMBICIIA, B
JanbHENIIEM, COTJIACHO paHee MPUHATBIM 0003HaueHusM, OyaeM npuHumats freci=fF, To
€CTh KaK K03 HUIIMEHT TPOMBICIIOBON CMEPTHOCTH;
FSBOi — BennunHa Onomacchl MPOMBICIOBOM YacTH 3alaca Ha Hadauao 1 roja,
ompenensercs mo GopmyJie:

FSBOi = Nt+ 1+ W (16)

rae: Nt+1 — abcomoTHast YUCIEHHOCTh PhIO K KOHITY TEKYIIEeTo roja, TO €CTh Ha Havaso 1
roja;
W — cpennsist Mmacca BbLIABIMBAEMOM PHIOKI.

N3 BelmienpuBeeHHBIX (HOPMYN CleayeT, 4YTO HEOOXOIUMBIM YCIOBUEM
MPOTHO3UPOBAaHUS YJI0BOB W Bbluucienus I[1JIY sBnsercs ompenenenue Kod3(phuieHTOB
CMEPTHOCTHU U aOCOJTIOTHON YHCIEHHOCTH PhIO.

103. CymiecTBYIOT pa3Hbl€ MOIXO0/IbI IO OMPEIETICHUI0 CMEPTHOCTH U YUCIIEHHOCTU PHIOBI
B Bojoeme. Huke npuBOaUTCS KpaTKOE OMMCAHUE METOJIUK pacyeToB. M3MeHeHne yciioBu
oOuTaHus pbIO, BBI3BIBAIOT 3HAYUTEIbHBIC KOJICOAHUS YUCIEHHOCTH PHIO M CYIIECTBEHHO
BIIMSIFOT HA TEMIT KX POCTa U €CTECTBEHHYIO CMEPTHOCTb.

104. M3meHeHne e€CTECTBEHHOM CMEPTHOCTH IO BO3pacTaM Xapaktepuzyercs U —
o0pa3HOM acCMMMETPUYHON KpUBOW, C MaKCUMyMOM (KyJIbMHUHAIlM€H), B CpEIHEM,
IPUXOJIAIIEMCS Ha IMIEPUO/] MTOJOBOT0 CO3peBaHus. Toyka MakCUMyMa KpUBOM XapaKTEepU3yeT
COCTOSIHUE, KOTJ]Ja CKOPOCTh BUAOBOTO POCTa 0COOU paBHA CKOPOCTHU €CTECTBEHHON YOBUIN UX
YUCJIICHHOCTU. JTO JOIMYIICHHE MO3BOJIUT YIPOCTUThH OIIEHKY MUHUMAIBLHOTO Kod(huireHTa
€CTEeCTBEHHON CMEPTHOCTH, MPUXOIAIIEHCS Ha BO3PACT KYJIbMUHAIIUA UXTHOMACCHI.



105. CormacHo MeToda OIEHKH KOA(PGOUIIMEHTOB €CTECTBEHHONW CMEpPTHOCTH
g depeHIpoBaHHBIX MO BO3PACTY PbIO, 3aBUCUMOCTb MEKy 3HAUEHUSAMU KO3 PUIIMEHTOB
€CTECTBEHHOI CMEPTHOCTH M BO3PACTOM PBIO OIpenesieTcsl CASAYIOUIM YPaBHEHHEM:

om=a*tr(2+k) —b+*trk +1 (17)

rae: t — Bo3pacT phIObI;
a, b, k — KOHCTaHTEHI.
JIMHENHBIN POCT U POCT MACCHI PHIOBI IPU 3TOM ONUCHIBAETCS YPAaBHEHUSIMH CTENIEHHON

GbyHKIUU:

l=q=t*k (18)
W =p=thc (19)

rae: 1 — nuHa peIo;
W — macca pbiO;
g, k, p, ¢ — ko3 puIEeHTHI.
[Ipu 3TOM BO3pacT MOJIOBOT'O CO3PEBAHMS th U MaKCHUMAaJIBHBIA Bo3pacT T Kak mepuo,
HEOOXOJUMBIH phIOaM JJII JOCTHKEHHS COOTBETCTBYIOIIUX Pa3MEPOB, OINpPEICIICTCS II0
YPaBHEHUIO POCTA:

tn = (1,/q)*(1/K) (20)
T = (L/q)"1/k) @21)

rjae: In — npnuHa, TpUXoAmIascs Ha MEPHOJ MAacCOBOTO IOJIOBOTO CO3peBaHUsA (TIpH
KOoTOpoM ok0J10 50 % ocoOeli TOCTUTAET TOJIOBO3PEIIOCTH);
L — MakcumaIbHasl IJTMHA PHIOBI.
PaznenuB nowienHo 3tu ypaBHenus (20 u 21), nmonydaercs clielyroliee COOTHOIIEHUE:

tn/T = (1,/L)"*(/k) (22)

106. Mcxoas U3 COOTBETCTBYIOIIMX METOJUK MacCCOBOE CO3PEBaHUE PHIO MPUXOIUTCS HA
JUTMHY TeJla, paBHYIO MOJIOBUHE MakcUMaibHOU L, To ecTh: In=0,5*L, Mmo>xHO 3anucars:

tm "k = 0,5 * T"k (23)
tn = 0,5°(1/k) * T (24)



107. YuuTbIBas, 4T0 MUHUMAJIbHAsI CMEPTHOCTD PHIO IPUXOIUTCS HA BO3PACT MACCOBOTO
MOJIOBOTO CO3pPEBAaHUS tn, AENAETCSA BBIBOA O TOM, UYTO JAHHOE YPABHEHHUE OIPEHEISET
a0CIECcCy MHUHHMyMa KpPHBOM €CTECTBEHHOM CMEPTHOCTH M XapaKTePU3YeT CTCICHb
ACUMMETPUM JAHHOW KPHUBOW, a OpJAMHATY MHUHMMYMa JTaHHOM KPUBOM €CTECTBEHHOWU
CMEPTHOCTH, COOTBETCTBYIONIAsA BO3PACTY MOJIOBOTO CO3PEBAHKS MOKHO HANTHU U3 YPABHEHUS

pn=a=tn*(2+*k)—b=*tn*k+1 (25)

rae: fn — cOOTBETCTBEHHO HamMeHbIlee 3HAUCHUE KOd(PPUIMEeHTa eCTeCTBEHHOMN
CMEPTHOCTHU B BO3PAacTE€ MacCOBOIO I0JIOBOrO co3peBanus tn. [Io aToMy ypaBHEHHIO BO3pacT
MIOJIOBOT'O CO3PEBAHUS MOKHO BBIPa3UTh Yepe3 a v b B BUJE:

tm "k =b/2 *a (26)

¢ yuetoM popMyJibl (22) MOKHO 3aIUCaTh:

TAk = b/a (27)

[IpuruMasi BO BHUMaHUE TMOCIIEIHEE PABEHCTBO, B YPaBHEHUE KPUBOM €CTECTBEHHOM
cMepTHOCTH (18) MOXKHO yNpOCTUTh, N30ABUBIIUCH B HEM OT b, TOT/1a ypaBHEHHE IPUMET BU/T

@ = a = t"k(t"k — TAK) + 1 (28)

rje: KoHCTaHTa k BXonuT B ypaBHeHue (18) W B maibHEHIIEM pacCUUTHIBACTCS IO
JIMHEWHO-BO3PACTHBIM JIAaHHBIM PbIO, MyTEeM MOCTPOSHUS] TOUCUYHBIX JUAarpaMM CTETIEHHOMU
3aBUCHUMOCTH MEXIy Bo3pacToM (abciucca) u IauHOM phIO (OopauHATA) B TAOJIMYHOM
penaktope Microsoft Excel.
Koncranra a onpeaensiercs no ¢popmye:

a= (1—@)/(t"k = (T"k — t"k)) (29)

N3 popmyiel (26) caemyeT, 4To AJis pacueTa 3HaAUYEHUS] KOHCTaHThl & HEOOXOIMMO 3HATh
3HauYeHHE KO3(PPUIMEHTa ECTECTBEHHON cCMepPTHOCTH f XOTs ObI B OJJHOM BO3pPacTHOM KJjlacce



nomyssiuu. i ynodcrsa OyieM HaxoAuTh 3HadeHue f B Bo3pacTe mojioBoro co3peBaHusl, TO
ecth fn. CornacHo M3BECTHOTO YpaBHEHUS:

¢on =1—e”*(—M) (30)
rae: M=Cm/tn 51H en=I1-e"(-Cm/tn)

rae: M — MrHoBeHHbIN KO3 (UIIMEHT eCTeCTBEHHON CMEPTHOCTH;
Cm — KOHCTaHTa YJAEJbHOW CKOPOCTH POCTa MAaccChl Tejia pbl0 B "ecTeCTBEHHOM"
COCTOSIHUH, KOTOPYIO MOXXHO OIpPEIEIUTh MO Pa3MEpHO-BO3PACTHBIM psAllaM C HaumboJliee
HU3KUMU TTOKa3aTeIsIMUA POCTA UCXO/ISl U3 YpaBHEHUM pocTa 1o (OpMYJIbL:

Cm = (1gW2 — 1gW1)/(1gt2 — Igtl)) (31)

rae: W1, W2 — cooTBeTcTBYyIOIIasi pa3MepaM CpeliHsIsl Macca 0co0eil;
t1, t2 — Bo3pacTHbIE TPyNIbl; g — 0003HAYEHUE NECATUYHOTO Jorapudma.
®opmyiy (29) ¢ yueroM cootHomeHus: T k=2*t"k M0oxHO NpeACTaBUTH B BUJIE:

a=(l—on)*m(-2=*k) (32)

rje: th — BO3pacT MacCoOBOTrO IMOJIOBOTO CO3peBaHUsl HaxoauTcs u3 ¢opmynsl (18) u
npencrasisiercs B Buue: tn = (In/q)*1/k, rme: In — nnura pwIOBI (CaHTUMETP),
COOTBETCTBYIOIIAsI BO3PACTY MacCOBOTO MOJIOBOTO CO3PEBAHU.

K mpumepy, nns o3epa banxarmi, mosydeHHbIE TaKUM MyTeM 3HAYEHUS KOHCTAHT U

K02 PUIIMEHTOB HEOOXOUMBIE TS pacdeTa KodDPUIMeHTa €eCTECTBEHHON CMEPTHOCTH PhIO
(Tabmua 23).

Tabmuma 23. 3Ha9eHIa KOHCTaHT B K03()PHUIMEeHTOB HEOOXOAUMEIE )11 pacdera KodddumuerTa
€CTeCTBEHHO# CMEPTHOCTH pEIO B 03epe bamxam

S 3HaueHne
In q k tn T Cm fn a

Jlem 18,4 10,6265 0,39602 4 23,025 1,18887 0,25712 0,24778
Cynax 33,7 18,6311 0,42752 4 20,2392 1,05982 0,23276 0,2345
Com 59,8 42,4225 0,24221 5 32,1801 0,69192 0,15437 0,42557
Cazan 30,2 15,5655 0,4781 4 17,0492 1,53401 0,31853 0,18103
Kepex 333 17,9734 0,44483 4 19,0015 1,34211 0,28504 0,20828
bepiu 24 15,3138 0,3241 4 33,9532 1,11854 0,24394 0,30782
Booia 17,9 8,98567 0,49713 4 16,1285 1,45367 0,3047 0,17521



Kapach 16,5 10,8824  0,37886 3 18,6937  1,31757 035544  0,28038

PaccuuTaHHBI 1O COOTBETCTBYIONIEMY METOJy MHUHUMAIbHBIA KOA(DPUIIHEHT
€CTECTBEHHON CMEPTHOCTH, C HUCIOJb30BaHMEM IMOJYyYEHHBIX 3HaueHUW B Tabnuue 24,
auddepeHIPOBaHHBIN IO BO3pacTaM mpuBeaeH B cTtoaoue Ne 5 tabnuibl 25, rae B KayecTBe
obOpasna npeactasieH pacuet [IJ1Y nema ozepa banxar.

Tabnwma 24. Pacuet TeopeTHIeCKH BO3MOXKHEIX 3HAYCHHIH GHOIOTMIECKH JJOMYCTUMEIX 00BEMOB
A3BATHA U3 3allaca B 3aBHCHMOCTH OT BO3pacTa CO3PEBaHUA CaMOK, %

JonycTuMbI TOJOBOM MPOLIEHT

Bo3spacT co3peBanus T'omoBoii mpupoCT YUCIeHHOCTH, %o WSBATIS 13 3anaca
1 59,2 49,6
2 44,9 37,6
3 37,1 31,1
4 31,8 26,6
5 27,9 23,4
6 24,7 20,7
7 22,2 18,6
8 19,9 16,7
9 18,0 15,1
10 16,4 13,7
11 15,0 12,6
12 13,5 11,3
13 12,5 10,5
14 11,2 9,4
15 10,2 8,6
16 9,1 7,6
17 8,4 7,0
18 7,4 6,2

Ta6mma 25. Pacaer IIJ]Y nema o3epa bamxam

AocomrotHas AOCOoOTHAS AocomoTHas
YHCIEHHOCTh UXTHOMAcCCa YHCIEHHOCTD
Cpennsas ITomoBo3pe:n fz npu fF=
Bospacr B Havajge B Hadajge fm POAMTENBCKO
macca oCThb, % 0,266
roga (Nt), roma (Bt), ro crana,
TBICSY IITYK TOHHA TBICSY MITYK
1 2 3 4 5 6 7 8
3 83 81160,0 6736,28 0,2351 45 52754,00 0,501
4 123 40580,0 4991,34 0,2226 85 34493,00 0,489
5 154 20696,0 3187,18 0,2322 100 20696,00 0,498
6 210 9432,0 1980,72 0,2572 100 9432,00 0,523
7 257 22320 573,62 0,2937 100 2232,00 0,560
8 298 893,0 266,11 0,3392 100 893,00 0,605



9 433 549,0 237,72 0,3918 100 549,00 0,658

10 534 116,0 61,94 0,4504 100 116,00 0,716
11 580 31,0 17,98 0,5140 100 31,00 0,780
Bceero 74498,00 11298,64 68442,00

MIPOJIOHKEHNE TaOIUIIBI 25

AbGcomroTHas
Ao6conrorHas AGCONIOTHAs

YHCIEHHOCTH Cpen macca
YHUCIIEHHOCTh MXTHOMAcCCa

pomurenscko flm = (1-fF) f1F = (fz -fl1 Y7o 3a rox, BeutaBnuBae I1J{Y 3a rox,
B KOHIIE TOJla B KOHIIE roa

(Nt+1), (Bt+1), ;(;H?lzafjﬂ:’ xfm m) THICAY IITYK llt/lpoai 15[)1)161)1, TOHHA
TBICSY IITYK TOHHA THICHY TYK

9 10 11 12 13 14 15 16
40490,72 4980,36 34417,12 0,1634 0,3252 13197,09 130,75 1725,52
20752,61 3195,90 20752,61 0,1704 0,3278 6783,43 168,00 1139,62
10385,25 2180,90 10385,25 0,1888 0,3344 3154,20 221,75 699,44
4497,18 1155,77 4497,18 0,2156 0,3441 768,09 267,25 205,27
982,75 292,86 982,75 0,2490 0,3562 318,11 331,75 105,53
352,56 152,66 352,56 0,2876 0,3702 203,25 458,25 93,14
187,87 100,32 187,87 0,3306 0,3858 44,75 543,00 24,30
32,90 19,08 32,90 0,3773 0,4027 12,48 577,50 7,21
77681,84 12077,86 71608,23 24481,40 4000

108. [yist 1OCTOBEpHOTO OIpeIeNIeHUs] TIPOMBICIIOBOTO 3amaca pbio, HeoOxomuM Ooee
TOYHBIN pacueT oliel cMepTHOCTH pbI0. OO0IIass CMEPTHOCTH PHIO B BOJOEME XapaKTepU3yeT
MPOIECC COKpAIICHUS YUCICHHOCTH PBIO MMOJ BIUSHUEM BCEX BO3MOXKHBIX TPUYUH,
BKJTFOYAIONTUX THOETh PHIOBI OT €CTECTBEHHOW W TIPOMBICIIOBOM CMEPTHOCTH M BBIpAKaeTCs
TOJIOBBIM KO3 PUIIMEHTOM CMEPTHOCTHU — fZ, NI MTHOBEHHBIM KO3 (PHUIIEHTOM CMEPTHOCTH
—Z.

109. Cnoco6 perynupoBaHus NpOMbICIIA MyTEM OTPAaHUYEHUS JOMYCTUMON BEIMYHHBI
u3bsaTus w3 3amaca (IIJIY) ocHoBaH Ha TpUHNOHIE, YYUTHIBAIONUA OTBETHYIO
KOJMYECTBCHHYIO PEaKIMI0 CaMOW TOMYJISIMA Ha TPOMBICIOBOE BO3CHCTBHE, KOTOpas
3aBHCHT OT €€ TIOTEHITHAIBHON CKOPOCTH (DOPMHUPOBAHHSI YUCIICHHOCTH.

[Ipu »TOM OTMEUYEHO, YTO CKOPOCTh (DOPMHUPOBAHUS YUCICHHOCTH B TIEPBYIO OYEPEIb
3aBUCUT OT BO3pAcTa HACTYIUICHUS TMOJIOBOM 3pENOCTH U YMCIa TIOBTOPHBIX I'€HEpalui B
TEUYCHUE )KU3HU, 2 MHAUBHUIyaIbHas TIOJOBUTOCTh HIMEET BTOPOCTEIICHHOE 3HAUCHHE.

Ha ocHoBaHMM 3TOr0 BBOJIUTCA MOKa3aTelnb  — KOADPUITMEHT reHepaTUBHOU €MKOCTH
’KU3HCHHOTO ITUKJIA:

Q=(T-9/T (33)

rae: T — olrmiast mpoAoKUTENIbHOCTD KU3HEHHOTO IUKIIA PHIOHI,
t — BO3pacT co3peBaHusl phIObI.



Ha ocHoBanuu ananusa, NpOBEAEHHOIO aBTOPOM 3HAU€HUE JAHHOTO KodduurenTa s
UCCIIEIOBAaHHBIX pbl0 okazanuch Bble 0,5(q>0,5), 4TO OOBACHSIETCS E€CTECTBEHHBIM
HBOJIIOIIMOHHBIM OTOOpPOM HamboJee paluOHAIbHO OPraHU30BAHHBIX PEMPOIYKTUBHBIX
CTPYKTYp, 00€CIeUMBaIOIIUX ObICTPOE BOCIIPOM3BOICTBO U HapallMBaHUE YMCIeHHOCTH. [Ipu
3TOM 3aBHCHMOCTb I'0OJI0BOM CKOPOCTH BOCIPOM3BOJCTBA OT BO3PACTAa HACTYILJICHUS ITOJIOBOU
3pEJIOCTH BBIPAXKAETCs CTETIEHHBIM YPAaBHEHUEM PETPECCUN BUJA!

A=a=t'b (34)

rae: 3HaueHus koddpduuuentoB a = 1,596 u b = - 0,136 mosrydeHbl Ha OCHOBE
MIPOAHATM3UPOBAHHBIX MOMYJISIIUI pb10. [locTpoeHHbI 10 JaHHOU (popmyie rpaduk (B BUIE
runepOo0IIbl) XapakTepU3yeT, KaK Pe3KO CHIKAETCS PENPOTyKTUBHBINA MOTEHIUA MOy JISIIHMA
110 MEpE YBEIMUYEHHUS CPOKOB UX CO3PEBAHMUS.

JlaHHBIN TpUHLUN (3aBUCHUMOCTh) YUYUTHIBAETCS MpH onpeaeneHnu Beanuunsl 1Y, To
€CTh, YEM MEHbIIIE BO3PACT IOJIOBOIO CO3PEBAHMUS, TEM BBIIIE JOJKEH OBITh JOMYCTUMBIN
YJIOB U HA0OOPOT.

110. CornacHo npemjiaraéMoro NpUHIMIIA, OCHOBAHHOI'O Ha KOHLETIIMU PENPOTyKTUBHON
MONYJISALNKN, YYUTHIBAs BO3PACT MACCOBOTO HACTYIUIEHUS IMOJOBO3PEIOCTH, ONPEIEIIECHbI
MaKCUMaJIbHO BO3MOJKHbIE 3Ha4yeHUs KOd()PUIMEHTa MPOMBICIOBOM CMEPTHOCTU s
KaXXJ10ro Buja poi0 (Tabnuia 26).

Tabmima 26. 3aa9eHnsa k03 PHUIHEHTOB IPOMBICTIOBOH CMEPTHOCTH PHIO

Kosapdunuenr
Buner pe16 Bo3spact co3peBaHuss TpOMBICIOBOMU
cmepTtHOCTH fF
JIEII] 4 0,266
CyHak 4 0,266
coM 5 0,234
cazaH 4 0,266
Kepex 4 0,266
Oeprr 4 0,266
BOOJIA 4 0,266
Kapach 4 0,266

[IpuHumas BO BHUMaHUE MOJyYEeHHbIE 3HAYCHUS KOA(P(UIMEHTOB €CTECTBEHHOU U
IPOMBICIIOBOM CMEPTHOCTH, MOIY4YaeTcss KOIPPUIUEHT 00IIeld CMEPTHOCTH JUIS KaXKJ10TO
BUJIA PBIO, HCXO/S U3 PABEHCTBA:

@z = pm + @F {35)



[lonyyeHHoe TakuMm oOpa3om 3HaueHue KodpduuueHta oOIIed CMEpPTHOCTH,
b depeHIMpoBaHHBIN 110 BO3pacTaM MpuBeaeH B cTosnbie Ne 8 TaGmuis 25.

Jns manpHewmero pacyera 1Y HeoOxoauMo onpenenuth aOCOTIOTHYIO YUCICHHOCTh
MIPOMBICIIOBBIX BUJIOB PBIO.

111. YUucnenHocts poiO onpenensieTcss METOA0M IUIOMIa el o pe3yabTaTaM HEBOJAHOU
cbeMku 1o merony BHUIIPX, ¢ ucnonb3oBaHrMEM COOTBETCTBYIOLIMX pabOT U METOIUK.
PaccuuTanabie 3Ha4YeHUsS aOCOIIOTHOW YHMCIECHHOCTH Jema o3epa bamxamr mpuBencHbl B
kojionke Ne 3 tabmunel 25. B kononkax Ne 2 u No 6 npuBoaTcs JaHHbIE MXTHOJIOTUYECKHUX
HaOmonenuii. B komonke Ne 7 mpuBomutcs aOCONMIOTHAS BEIWYMHA YHCICHHOCTH
POAMUTENBCKOTO CTala JJIsl BCEX BO3PACTOB, MOJTYYECHHAs IEPEMHOKEHUEM JTAHHBIX KOJIOHOK
Ne 3 Ne 6. B xomonke Ne 9 nmaercs octaTodHasi YUCIECHHOCTh PBIO MOCTE T0/1a MPOMBICIA.
Hampumep, ocTaTok NATUIETHUX PbIO, CTABIIMX K KOHILY TOJIa IIECTUIIETHUMU, PABEH:

20696 * (1 - 0,5018) = 10385,25 ThICcSY IITYK

B xononke Ne 10 mpuBoAUTCS UXTHOMACCA OCTATOYHON YUCICHHOCTH PbIO. B KooHKe Ne
11 npuBOAUTCS YUCIEHHOCTh POAUTENBCKOTO CTA/la B KOHIE rofa npomeicia. B komonke Ne
12 onpenensiercs pakTuyeckoe 3HaUeHUE KOIPPUIIMEHTOB €CTeCTBEHHON cMepTHOCTH — flm.
Hanpumep, mis mectuneTHero jema o3epa banxam:

flm = (1 - 0,266)
*
0,2572 = 0,1888

B kononke Ne 13 narorca aktuueckue 3Ha4eHUS KOIPGUIIMEHTOB MPOMBICIOBOM

cmeptHOCTH (YOBUTH OT BhITOBA) — f1F. JIJIs TexX e MeCTUIeTHUX PhI0, K IpUMepy:

f1F = 0,5232 - 0,1888 = 0,3344

B kosonke Ne 14 nana BennurHa yj0Ba IO BO3pacTtaM B Thicauax WTyK. Hanpumep, nms
pBIO B BO3pacTe MIECTH JIET YJI0B paBeH 9432 * 0,3344 = 3154,2 (ThICSY IITYK), @ Macca 3TOTo
ynoBa (kononka Ne 16) paBua 3154,2 (teicau mtyk) * 221,75 (rpamm) = 699,44 (ToHHA).

3HaueHUs BEJIMUMHBI CpeTHEN MacChl BbUIABIMBaeMON phIObI (kostoHKa Ne 15) HalineHsl ¢
Y4ETOM JIOMYIIEHHUS, YTO pbl0a B TEUCHHUE I0jla BHUIABINBAETCS PABHOMEPHO, U MOTYT OBITh
BBIPAKEHBI (HOPMYJION:

W =3W, + W, /4 (36)

rae: Wo u Wn — cpenHsisi Macca BBUIABIMBAEMOUN pHIOBI B Havaje W KOHIE TOJA.
Hamnpumep, 115 mecTuneTHUX poio:
W6 =3W6 +W7/4=3%*210+257/4=221,75 (rpamm)
Takum o0Opa3oM, COTJIACHO pacueToB, NMPUBEACHHBIX B Tabiuie 25, mpenesnbHO
JOIYCTUMBIN YJIOB Jenia o3zepa banxam moxet coctaBuTh 4000 TOHH.



112. 3naueHust aOCOMOTHON YUCICHHOCTH PHIO, HXTHUOMACCHI, a0COIFOTHOM YUCICHHOCTH
POAUTENBCKOIO CTaJa B KOHUE TojAa, I PaUMOHAIBHO SKCIUIyaTUPYEMOW MPOMBICIOM
MOMYJISIIUU, TOJDKHBI OBITH HE MEHBIIIEe dTUX 3HAYEHUH B Haudase roja. Ho B 3aBucuMocTH OT
OMOJIOTUYECKOTO COCTOSIHUSI TOMYJISIIUU BUJA, MHTEHCUBHOCTH MPOMBICIIA B MPEABITYIINE
TOJIbI, TIEJIEBBIX OPUEHTUPOB (HOPMUPOBAHUS MMPOMBICIOBON MXTHO(AYyHBI Ha TIEPCTICKTUBY
ATU 3HAYEHUS MOTYT OTJIMYaThCA.

B ciydae, ecnu JaHHBIE O BEIWYMHE €CTECTBEHHOW CMEPTHOCTH OTCYTCTBYIOT,
NpUOIIKEHHOE 3HAYEHHUE I11€JIEBOT0 OPUEHTHUPA MO0 WHTEHCHUBHOCTH IMPOMBICIA MOXKHO
paccuuTaTh Ha OCHOBE KOHIIEMIIMU PENpPOIYKTUBHOW PA3HOKAYECTBEHHOCTHU MOMYJISAIUMN,
COTJIaCHO KOTOPOW CKOPOCTh YBETUYCHHS YUCICHHOCTH MOIMYJISIIINI PhIO 3aBUCUT OT BO3pacTa
WX CO3PEBAHMS U YKCJIa TOBTOPHBIX TEHEPAIMI B TEUCHUE KU3HHU.

[Ipu 3TOM MHAMBHAYaNIbHAS [IOJOBUTOCTh UMEET BTOPOCTENIEHHOE 3HAaUeHUE. Bhipazus
IPOMBICIIOBYI0 CMEPTHOCTh B TEepMHHaX KoOd(QQuUIIMEeHTa TOoJ0BOM YOBUIM MOJY4YaroT
OMOJIOTUYECKU TPUEMJIEMbIE 3HAYEHUS 3TOro Kod(duuueHTa sl BUIOB, OTINYAIOIMIMNXCS
BO3pPACcTOM IOJIOBOTO CO3PEBAHUs CaAMOK.

JIBa MpUHIUMHUATBHBIX MOMEHTA, KOTOPBIE CIEAYET YYUTHIBATh ISl MPaBUIbHOMN
TPaKTOBKH OIEHOK T'OJIOBOM YOBLIH:

1) nomyctumas 40Jisi IPOMBICIIOBOTO M3BATHS BRIPAXKEHA B MPOIEHTAX OT YUCIECHHOCTU
3amaca, MO3TOMY W OIIEHKa yJjoBa OyJIeT B €IWHMIIAX YWCICHHOCTH, JJISi HAXOXJICHHS
BEJIMYUHBI JIOMYCTUMOIO YJIOBa B €IMHHUIAX MAcChl MOJYYEHHYIO OLIEHKY HEOOXOAMMO
IIEPECYUTATh C YYETOM BO3PACTHOIO COCTaBa 3aIaca U CPeIHUX HABECOK;

2) nomycTUMast 10JIsl IPOMBICIIOBOTO U3BATHSI OTHOCUTCS K MTPOMBICIIOBOM YacTH 3ariaca B
Hayaje IpOrHO3HOTO rofa.

VYrpaBneHue pbrlO0JIOBCTBOM JOJKHO OCHOBBIBATHCS Ha KOHIEMIIUM MaKCHUMAaTbHOTO
cpeaHemHoroserHero yinona (mpaiee — MSY). KoapduuneHTsl U3bATUS MPOMBICIOBOTO
3amaca MPOBEPSIOTCA Ha COOTBeTCTBUE Kputeputro MSY. B ciaydae HecoOTBETCTBUSA
MIPOU3BOJIUTCS pacueT UHBIX KOADPUIIUEHTOB U3BATHS IPOMBICIIOBOTO 3amaca.

[IpoBepka cooTBeTcTBUSI KpuTeputo MSY ocyuiecTBisieTcss myTeM MOJIEIUPOBAHUS
COCTOSIHMS IpoMbIciioBoro 3amaca u IIJIY Ha nBa mocienoBaTenbHbIX roja. IIpu stom,
kputepuii MSY cocrout B Tom, yto II/[Y Ha BTOpO# roj npomsicia I0IKEH ObITh OOJIbIIE
win paBeH [1/Y Ha nepBbiii rog mpoMeicia, a 00beM MpoM3anaca Ha BTOPOU ToJ] IpoMbIciia
0oJibllle WJIKM paBeH 00bEMY MPOMBICIOBOTO 3amaca B MEPBbIM U HYJIEBOW Tojbl (IpuMep
pacuerta 1).

1) Ansa BUAOB, O KOTOPHIM JOCTUTHYTHl TpaHUYHBIE OPUEHTHUPHI 3amaca Io
omosornueckuM mokaszaressiMm peio LC50 < LMS50 npumensiercs popmyna Z=2F, To ecThb
koappunueHT u3batusa F paccuntsiBaetcs ¢ kodpdunuentom 0,5 ot kodpdunrenTa odmiei
cMepTHOCTU Z, u 3HaueHus F OepyTcs u3 Tabmuis 27.

2) Mns nomynsitiuid, y kotopbix LC50 HeznauuTenbHO 6onbine LMS0 (Ha 1-2 cantumerpa,
TO €CTh MPUOIMKACTCS IOCTUXKEHUE TPAHUYHBIX OPUEHTUPOB 3araca), MpuHUMaeTcs, 4to Z (



koa(urment obmieit cmeptHocTr) = M (koaduruent ecrectBeHHor cmeptHocTH) + F (
K03 (PUIUEHT MPOMBICIIOBON CMEPTHOCTU, OH ke KodhduuueHt uzbarus), a F=M (B
COOTBETCTBUM ¢ pekoMeHjauuamMu PAO 1 momynsauuil peld, JOCTUTHIIMX T'PaHUYHBIX
OpUEHTHUPOB cocTosiHuA 3amnaca). [Ipu srom, cHavana F Haxoautcs mo tabnuie Mankuna (
Tabnuia) uiau ypaBHeHuto Pukiedca (myHkT 94).

IIpoBepka 3HaueHnus F Ha cooTBeTcTBHE Kputeputo MSY mpoBepsieTcsi MoCpeIcTBOM
BKJIIOYEHHS JaHHBIX IOJYyYEHHBIX MO Tabnuue MankuHa uiau ypaBHeHHs Puduekca B
Matpuily pacuetoB. [Ipu HecoOmonenun kpurtepus (IIAY m mpomzamac Ha BTOpO# ron
MPOMBICIIA CHUXKAIOTCS WM CHUJIBHO PacTyT), IPOU3BOAUTCA MEpecUeT, u3MeHss 3HaueHue F,
noka [1/1Y2 ne Oyner Gomnblne wim npudiu3uTenbHo pasuo [V 1.

[Ipumep pacuera 1

Ilomo
Cpen
BO3pe
Hasg  Nt0, Y Nt+l, Y Nt+2,
Macca Teicst  BtO, frocte Ptl1, F M 7 1 TeIicsT Bt+1, Pt+1, 2 TeIc Bt+2, Pt+2,
, q TOHHA ;[onn TOHH roga, 9 TOHHA TOHHA TOJa, Y TOHHA TOHHA
rpamMm ITyK e TOHH IITYK TOHHA IITYK
M
Il
4,689 1,313 4,689 1,313 4,689
83 113 9,379 0,5 5 0,28 0,56 06 113 9,379 5 06 113 9,379 5
14,52 8,713 2,439 6,811 4,086 1,144 6,811 4,086
137 106 ) 0,6 N 0,28 0,56 696 49,72 64 984 ;555 49,72 64 984
2,152 3,605
3,955 1,107 9,607 7,686 21,87 4,506
206 24 4944 0,8 ) 0,28 0,56 456 46,64 %4 27 2561 68 6208 i966
0,212 4,012 4,012 1,123 20,52 7,798 7,798
380 2 0,76 1 0,76 0,28 0,56 g 10,56 g 2 584 16 208 208
0,693 0,726 0,726 0,203 4,646 3,837 3,837
826 3 2,478 1 2,478 0,28 0,56 %4 0,88 28 28 5764 4 964 9264
0,381 1,799 1,799 0,503 0,387 0,527 0,527
1363 1 1,363 1 1,363 0,28 0,56 64 1,32 16 16 7648 2 7536 7536
0,441 0,693 0,693 0,194 0,580 0,915 0,915
1577 1 1,577 1 1,577 0,28 0,56 56 0,44 28 28 %64 8 916 9216
6,634 33,77 25,46
35,02 23,53 6,590 222,5 33,03 23,69 _’ 210,7 - ’
4572 250 3 5,9 59 0,28 0,56 052 6 12 5476 ;332 18 ‘7‘070 ;5‘90

3) s cpeaHesKCIUTyaTUPYEeMBbIX MOMyIsaiuid, y KoTopseix LC50 3HaunTebHO OO0JbIIE
LMS50 (Her ocHOBaHUM [Ji OMACEHUI 3a COCTOSIHUE 3aIacoB), MPUMEHATH MpaBuiio F=M He
PEKOMEHyeTCsl, TaK KaK y dKCIUTyaTUpyeMbIx nomyisiiuil F Bceraa Oosnbire M.

YacTp €CTECTBEHHOM CMEPTHOCTHM Yy OCOOEH MpOMBICIOBOro 3amaca '"ckpeiTa"' B
IIPOMBICIIOBOM CMEPTHOCTU (TO €CTh YacTh 0COOEH, KOTOphle HEHM30EKHO MOru0au OBl OT
€CTECTBEHHOM CMEPTHOCTH, BBUIABIMUBAIOTCA MpoMbIicioM). Cuurtaercs, 4YTO MJd
MOJIOBO3PENbIX 0cO00€l B MHTEHCHUBHO OO0JABIMBAEMbBIX MOMYJSALHUSAX OT TpeTu (IJs



BUJIOB—KEPTB) JI0 MOJOBUHBI (JIsI XUITHUKOB, OBICTPOPACTYIINX U BHICOKOTENBIX BUIOB PHIO)
€CTECTBEHHOM CMEPTHOCTH MOXET OBITh CKPHITO B MPOMBICIOBOU. Ilpu 3TOM, 17151 BUJIOB

pPBIO—KEpPTB OOJBINE, IS MPOYUX BUIOB — MeHbIIE. To ecTh, F Oonbiie M, Tak kak yacte M

cKkpniTa B F.

Jns onpenenenust Z MOXKET OBITh MCMOJIb30BaHa Tabnuia 27, rae paHxupoBaHa Z B
3aBUCHUMOCTH OT MpeaenbHoro Bo3pacta T, nmubo F kotopas ompezneneHa crnocodboMm B
COOTBETCTBHHM C MOJIYHKTOM 2), ipu 3ToM F Oyner coctaBisaTs 2/3 0T Z 17151 BUJOB—KEPTB U
3/4 or Z nns XUIIHUKOB, OBICTPOPACTYIIMX MW BBICOKOTEIBIX BHJA0B pbIO. Jlamee
npousBoautcs pacuet [IJIY (nmpumep pacuera 2).

Tabmvma 27 KoadpumuerTts: 06meii cMepTHOCTH Z (TOx0BOH yORUIHN) H peKOMEHAYEMEIE
k03¢ ¢uueHTH H3bATHA F IpH TOCTIKCHIM TpaHMIHBIX OPHEHTHUPOB 3aIIaca, HCXOAS U3
Ha0IF0/TaeMBIX 3Ha9E€HHI MpeIeIbHOr0 BO3pacTa prId B ylnoBax (BEIOOpKE)

Kospdpu T (mpenenbHBIN BO3PACT B YJIOBAX)

HUCHTBI 5 6 7 8 9 10 11 12 13 14
zZ 0,6 0,55 0,5 0,45 0,4 0,375 0,35 0,325 0,3 0,275
F 0,3 0,275 0,25 0,225 0,2 0,188 0,175 0,163 0,15 0,138

[Ipumep pacuera 2

Bospacr, Cpennss N0, ?HO::TB:3P 1(;11'[)31(?;0
macca, THICSY BtO, T Ptl, toun F M Z

JEeT o0JIHu rona,
rpaMu R €IMHUI] TOHH

1 35,9 55,2 2,0 0 0 0 0,35 0,35 0,0

2 91,7 111,4 10,2 0 0,0 0 0,35 0,35 0,0

3 232 328,6 76,2 0,5 38,1 0,131 0,219 0,35 5,0

4 493,1 324.8 160,1 | 160,1 0,262 0,088 0,35 42,0

5 746,1 80,0 59,7 1 59,7 0,262 0,088 0,35 15,6

6 1360,3 13,3 18,1 1 18,1 0,262 0,088 0,35 4,8

7 2200 8,6 18,9 | 18,9 0,262 0,088 0,35 4,9

8 3062,1 16,2 49,6 1 49,6 0,262 0,088 0,35 13,0

9 3932,5 2,9 11,2 1 11,2 0,262 0,088 0,35 2,9

10 6263,3 9,5 59,7 1 59,7 0,262 0,088 0,35 15,6

11 9060 1,9 17,3 1 17,3 0,262 0,088 0,35 4,5

Bcero 952.4 483,0 394.5 0,262 0,088 0,35 108,4

3aTeM NPOU3BOJIUTCA MOJEIMPOBAHUE COCTOSIHHS 3amaca Ha 2 roja BIIEpe] Ha
COOTBETCTBHE KpuTepuio MSY aHanmornyHo, Kak B MOJAMYHKTE 2) myHKTa 112.

113. buoctatuctuueckuit metof (najnee — bCM) OLIEHKH YUCIEHHOCTH ITPOMBICIIOBOTO
CTaza pbI0 B HACTOSIEE BpeMsl IPUMEHSAETCS B OTACIBHBIX CIy4asiX, KOTr/ia OlleHKa APYTUMHU
MeToAaMu HeBO3MOXkHa. ONHAKO, B CHIy psAla NPHUYUH, PE3YJIbTaThl OT €ro NPUMEHEHHUS
OKa3bIBAIOTCS 3aHMKEHHBIMA. bCM OCHOBaH Ha BO3PacTHOM pAacCIIPEIEIICHUU YJIOBOB C
LIEJIBIO OLICHKH YMCIIEHHOCTHU ITOKOJICHUM.



114. Bo Bcex BapwaHTax OMOCTATUCTUYECKOTO METOJa BAXKHBIM JTArlOM SIBISETCS
COCTaBJIEHUE PAcCUYeTHON TaOJUIbl, B KOTOPYIO CBEJCHBI JIaHHBIE O €XKErOJHBIX YJIOBaxX
HCCJIeyEeMOTO CTajia pbl0 B KOJMYECTBEHHOM BBIPAKEHUH, PACTIPEICIICHHBIC TT0 BO3PACTHBIM
KaTerOpHsIM.

115. Honst ocobeii kaxaoW BO3PACTHOM TPYMIMbI MOTY4YaOT U3 MOHUTOPHUHTOBBIX
HaOII0IeHUH (METO ] IPSIMOT0 ydeTa) B MEepHUOj] HEPECTOBOM MUTpAIMU PhIO (Hampumep, B
peke XKaiibik). CioxeHueM KoiudecTBa 0co0eil BO BCEX MOKOJIEHUSIX, MPEJICTABICHHBIX B
yJIOBE paccMaTpUBAEMOTO TOJla, HAXOJWTCS MUHHUMAaNbHBIN (0€3 yueTra ecTeCTBEHHOU
CMEPTHOCTH) IPOMBICIIOBBIH 3arac:

Vn=(1-x)Cn+ (1-x—x1)Cnt+1 + (1 —x—x1 —x2)Cn+2 +...+(1 —x—x1 —x2—.... — X
thC tl

r7ie: N — 3anac pblObl B HAYaje n—To roja;

tl — mpeenbpHBIN BO3pacT prIo;

Cn, Cn+1, Cn+2, ..... Ct

| — y70BBI COOTBETCTBYIOIIMX JIET;

X — IIPOLIEHTHOE COJIEpKaHUE B YJIOBE CErOJIETOK;

x| — mpo1ieHTHOE co/iepKaHKEe B YJIOBE F'OJOBUKOB U TAK AaJiee.

116. Ilpu ompeneneHun MNpeAeIbHO IOMYCTUMBIX OOBEMOB MPOIEHT H3BATHUS
BBICUMTHIBAECTCS HA OCHOBE "KOHUEMIINKU PENPOAYKTUBHON Pa3HOKAYECTBEHHOU MOMyIsiuun”
MankuHa 1o COOTBETCTBYIOIIECH MeToIuKe (Tabsuia 24).

117. BuoctaTuCcTUYECKUIA METOJ OKa3bIBAE€TCS MPUEMIIEMBIM JIMILb [IPU CTAOMIIBHOCTH
MIPOMBICJIA, TPOMBICTIOBBIX YCUIIUN U IKOJIOTHYECKUX YCIOBHIA.

118. JIns BEIYMCIIEHUSI HEPECTOBOIO 3aIlaca B TAKUX CIy4asX MOYKHO TaKX€ YUYUTHIBATh
KPaTHOCTh HEPECTA M BEJIMUYMHY IOIMOJIHEHHUS IO BO3PACTHBIM IPYIIaM, KOTOPYIO MOJTYyYarOT
10 JaHHBIM JIETHUX MOPCKHUX TPAJIOBBIX ChEMOK:

NHI munmnmon sx3emiuisipoB = NIII munmmon sk3emrisipoB (octatok)*KH (kpaTHOCTH
Hepecta) * Dcpi (107151 co3peBaronux phio)

Takum 06pa3om, MPOBOASATCS pacueThl BCEX BO3pacTHBIX Tpynm. CymMMa BCeX MOKOJICHHM
OyJleT COCTaBIIATh HEPECTOBBIM 3amac MpPOMBICIOBBIX pbiO. buomacca HepecToBOW yacTu
MOMYJISILUYA PACCUUTHIBAETCS KAK MTPOU3BEJICHUE €€ YNCIEHHOCTH U CpeJIHEN HaBECKU 0COOH,
y4acTBYIOIIIEH B HEpeCTe:

B,. = Nw (37)
rje: BH3 — HepecToBEIi 3amac, ThICSY TOHH,

N-— pacucTHaA YHMCJIICHHOCTD IIOIYJIAINWHY, MUJIJIMOH SK3CMILIIAPOB,
W — CPpCOHAA MacCa OCO6CI>1, KHJIOTpaMM.



119. Takum »xe 00pa3oM pacCYUTHIBAIOT YUCIECHHOCTh MIPOMBICIIOBOTO M HEPECTOBOTO
3amaca JJid NOCIAeAYIOIIMX JIET ¢ YYETOM BEJIMYMUHBI TOMOJIHEHHS OT 0c00€i, BCTynaromux B
npombicest. KoaphuuueHnTsl n3bATUs MpU ONpeleeHUH MPEeAesIbHO TONYCTUMBIX YJIOBOB
BBICUMTHIBAIOTCS TAKKE HAa OCHOBE "KOHIIEMNIMU PENPOAYKTUBHOM pa3HOKAYECTBEHHOMU
MOMYJISIUKU" TI0O COOTBETCTBYIOIIEH METOUKE.

120. OcnoBHoi nienwto Meroauku Kymnapenko A.W. u JIyrapesa E.C. siBiisieTcs — olieHKa
COCTOSIHMSL TOMYJSALMU MPOMBICIOBBIX BHJAOB pPbIO, U pa3zpaboTka OMOJIOTHYECKH
000CHOBaHHOTO MPEJIETBHO TOMYCTUMOT0 00beMa X U3BATHS. 3a OCHOBY IIPHUHSTA opMyIia:

Q=*3
N=- (38)

rae: Q — KOJU4ecTBO PhI0 B KOHTPOJIBHBIX YJIOBaX, B MITYKaX; S — y4eTHAs TUIOMIATh
BOJJOEMa B TEKTapax, IMOjJydaemas BBIYJICHCHHEM HEMPUTOIHON ISl MPOMBICIA 30HBI (
3apOCiv HAJBOJAHON PACTUTEILHOCTH, OOMbINNE TITyOUHBI M TaK Jajiee) U3 oOIIel Tuioanm
BojoeMa; k — monpaBodHbIN KOAPOUIIMEHT, TTOTYyIaeMbIi MIEPEMHOKEHUEM TPEX OCHOBHBIX
KOA(DPUITUEHTOB JIs KaXI0W pa3sMepHOU TPy (CETH):

ki =P=K=C (39)

rae: P — koadpunmeHT BeposTHOCTH BCTpeuu prIObI ¢ opyausamu JioBa; K — koadduiiment
ynoBucTocTu ceTed, C — momans o0J0Ba KOHTPOJBHOTO Opyaus JoBa. JlaHHBIE
KO3 (PHUIIMEHTHI BEIYHUCIISIOTCS HA OCHOBE AKCIIEPUMEHTAIbHBIX JaHHBIX.
121. Koaddunuent P BpiunciseTcs Ha OCHOBAaHUU (POPMYJIbI, YKa3aHHOW HUXKE.
Koaddumment ynosucroctu cereir K pasen 0,2 — 0,5. [Imomanp 0610Ba onpeaensieTcs: mo

dbopmyiie:

C=V=trg+(2+b+3,14+V=t) (40)

rae: V — paauanbHas CKOPOCTh PHICKaHUS, HHAUBUAYaIbHAs Ul BUAa (METp\MUHYTA); t —
BpEMsl CETEIOCTAaHOBKM B MUHYTaX; g — KOJIMYECTBO MOCTABIICHHBIX CceTel; b — nimuHa cetu
IIPU CTAHJAPTHOI BBICOTE B 25 METPOB.

I'ne, ocHOBHOE 3HaUYeHHWE MMEET MOoKa3aTesib V, 3HAYCHHUSI KOTOPOTO ONpejeeHbl B
cnpaBounuke (PamakoB J[.B. Ilporacor B.P. "CkopocTu IBMKEHHS M HEKOTOpPHIC
ocoOeHHocTH 3peHus peid" - M.: Hayka, 1964 — 48 cTpanuna).

122. CkopocTr pbICKaHUs ISl Kapacs, OKyHs M IIyKH coctaBistoT 0,04, mid yema u
mwiotBel — 0,05, miist kapna — 0,06, nst auas — 0,10 u aisa cynaka — 0,13 MeTp/cexyHy.



123. B oTaenbHBIX ciydasix, AJI yCKOPEHHOM OIIEHKU YHCICHHOCTU PbIO, TOMYCKAeTCs
HCIIOJIb30BAHUE METOJIa MPSMOTrO IMOJICUeTa THAPOAKYCTUYECKON CheMKOW COBPEMEHHBIMU
PHIOOTIOMCKOBBIMH 9XO0JIOTAMU C YCOBEPIICHCTBOBAHHON (PYHKITMEH HIACHTU(PUKAIIUUA PHIOBI (
FI) cnocoGHBIX OoTnHMYaTh pbI0 OT APYTrUX OOBEKTOB, MOKA3aTh pa3Mephbl phIObI U HA KaKOU
rIIyOrHE OHa 3a(UKCUPOBAHA.

124. Ilpu sTOM MeToje sl MPSIMOTO TMOJICYETa KOJIMYECTBA PHIO Pa3HBIX pa3MepoB
MPOBOJSAT 3XOJIOKALMIO AaKBAaTOPUU PHIOOMOUCKOBBIM BBICOKOA()(PEKTUBHBIM 3XO0JIOTOM (
Monenu wmapku Humminbird, Lowrance, Garmin wu apyrue). PexoMeHayembie
XapaKTePUCTUKH 3XO0JI0Ta CICAYIONIME: MUHUMYM JIBa Jy4ya CKaHHUPOBAHUS, MUHUMAJIbHBIN
yroJ o63opa — 20 rpamycoB; riyonHa ckanupoBanus 10 100 MeTpoB, MUHUMAaJIbHAS YacTOTa
conapa 200 xwunorepu; MHUHUMaJIbHAad BbIXOAHAs MHUKoBasg MomHOCcTh 800 BarT;
MUHHUMAJIBHBIA pa3Mep dKpaHa 7 AOWMOB, MUHHUMAJIbHBIM UHTEPBAT MEXKIY OOBEKTaMH HE
Oonee 6,5 CaHTUMETPOB, HAIMYME NATYUKOB TEMIMEPATypbl, CKOPOCTU U MPOUIAECHHOTO
paccTosiHus, pa3OMBKa MO pa3MepaM pbIObI (MeJKasi, CpeHssl, KpymnHas), MUKCeIbHas
martpuiia He MmeHee 480Vx800H, tun uBetHoit, noacserka LED, BogonenponumaemMocts [PX7
, BOBMOXXHOCTb MOJIKJIFOYEHUS K IEPCOHATIBHOMY KOMITBIOTEPY JJIS MOCeyIolie o0paboTku
1 COXPAHEHUS MOJYUYEHHbBIX TAHHBIX.

125. Dxosi0Kanuio NPOBOJAT MyTEM MEPEABUKEHUS C 3XO0JOTOM 10 aKBATOPUM HA JIETKOU
BECEIBLHOM JIOJIKE CO CKOPOCTHIO HE OoJiee 3 KMIIOMETPOB/4ac (CKOPOCTh OMPENETISIOT UCXO IS
U3 MPOMIEHHOT'O PACCTOSIHUS MO MOKAa3aHUIO 3X0JIOTA, U 3aTPAYeHHOr0 Ha 3TO BpeMeHu). [Ipu
TaKOW HEBBICOKOH CKOPOCTH Pe3yJIbTaThl 00siee TOCTOBEpHBI. CXeMa 3XOJIOKAIMH CIIEAYOTIast

Ha BojoeMax mmiomaneio a0 500 rekrapoB (pucyHOK 8§, aynemMeHT 1) mpoBoguTCS
CKaHUpOBaHHUE OT Oepera o Oepera (HampuMep, C CEBEPHOro Ha I0XKHBIN). OT uCXogHOMN
TOYKHU Ha Oepery (PUCYHOK 8, 3JI€MEHT 2) MapIIpyT CKaHUPOBAHUS (PUCYHOK 8, 3JIEMEHT 3)
UJIET K IPOTUBOIOJIOKHOM CTOPOHE BojJOeMa Moja yriom 25 rpagaycoB. JlocTurHyB Oepera,
CKaHMPOBAHUE MPEKPAIAIOT U MPOIUILIBAIOT B0 Oepera u mapamiensHo emy 100 MeTpos.
3aTeM OT camoro Oepera HaYMHAIOT CKAaHUPOBAHHWE B OOPAaTHOM HAMPABICHUM TAKXKE IO
yrioMm 25 rpaaycoB. M ganee mo Takoil cxeMme CKaHHMPYETCS 3XOJOTOM BCS aKBaTOPHS.
OTkJIOHEHHE MapUIpyTa XOJOKalMK Ha 25 TpayCoB BBI3BAHO TE€M, UTOOBI PaCXOsIIUecs
O] YTJIOM MapUIPYThl HE 3aXBAThIBAIM YK€ 3a(pUKCUPOBAHHBIX PbIO. DTOMU K€ LEJIH CITY>KUT
U MpoJBIKeHUE BHoJib Oepera Ha 100 MeTpoB mepej MOCIEIYIONMIUM CKAaHUPOBAHHEM.
YuuTheiBass HEBBICOKHE pajualibHble CKOPOCTU JBWIKEHUS pbIO, MpU TakKoll cxeme
CKaHUPOBAHUS MCKJIOYaeTCsl MOBTOpHOE (ukcupoBanue poid. [lo okOoHUaHWHM TIEPBOTO
CKaHUpOBaHUs, Uil cOopa OoJjiee MOJHBIX JTaHHBIX, IPOBOJUTCS BTOPOE CKAaHUPOBAHUE, TIPU
KOTOPOM MapuipyThl OT Oepera /1o 6epera OTKIOHSIOTCS TaKkKe Ha 25 TpagycoB, HO B IPYTYIO
CTOpOHY (pPUCYHOK 8, 35ieMeHT 4), Ipoxo/id 0 HeoOCleIOBaHHbIM y4yacTkaM. [Ipu Hamuuun
BpPEMEHHU MPOBOJIUTCS €Ie OJWH IUKJI CKaHUpoBaHHsS BojoeMma. [Ipuuem eciau B mepBom
[IUKJIE MapUIPYThl MPOXOJMUIIM C CEBEPHOIr0 Oepera Ha IOKHBIA, TO B BTOPOM IUKJIIE OHH
JOJKHBI IPOXOAUTH C BOCTOYHOTO Oepera Ha 3anajaubiid. [Ipu Gonbiioil miomanu BojgoemMa (



ot 1000 u Gosiee rekTap) BojoeM pa3duBaeTcsi Ha cekTopa ¢ momaasimMu 500 rekrapos. [Ipu
9TOM TpaHUllbl CEKTOPOB U JMHUU MapIIPYyTOB CKAaHUPOBAHUS MPEABAPUTEIHHO
GUKCUPYIOTCS  OMpeJeNieHneM HUX Teorpad@uvecKux KOOPAWHAT CIYTHHKOBBIM
HaBUTAIMOHHBIM TpubopoM Tumna Global Positioning System (manee — GPS), rmobansHOM
HaBUTAIIMOHHOW ciiyTHUKOBOMU cucTteMbl (nanee — ['JIOHACC). Jlanee BeaeTcs CKaHUPOBAaHUE
9XOJIOTOM IO aHAJIOTMYHOM cXeme. 3amepa JUIMHbI MaplIpyTa CKAaHUPOBAHUS TPOBOAUTCS 110
JTAHHBIM 3X0J0Ta. Eciu ke B HeM HeT PYyHKIIMU OTOOpaKeHUs MPOUIEHHOTO PaCCTOSIHUSA,
UCIIONIb3YyEeTCsl CIYTHUKOBBIM HAaBUTAIIMOHHBIN mipubop. B o00s3aTenbHOM TOpSIKe
HCCIIETYIOTCSI BRIPAXKEHHBIE YUYaCTKH OMOTOIMOB — MEJIKOBOJIbE, TIIyONHA, OMYTHI, ICTyapHil,
TPOCTHUKOBAs 30HA U JIPyTHE.

Pucynok 8. CxeMa ckaHMpOBaHHMS HX0JIOTOM BojoeMa miomaapio 10 S00 rekrapon

1 — ckanupyemas akBaTopusi;

2 — TOYKa Hayajga MapuipyTa CKaHUpOBaHUS;

3 — MapuIpyT NEPBOTO LHUKJIIA CKAHUPOBAHUS;

4 — MapuIpyT BTOPOrO IUKJIA CKAHUPOBAHUA.

DXO0JOKAIMIO BOJOEMA PEKOMEHAYETCA MPOBOJAUTH B JIETHEE BPEMSI, KOTJa HET MUTPALUM.
Bo Bpems murparuii ppiba akTUBHO JIBHXKETCS, UTO YCJIOKHSIET CKaHMpOBaHHe. B cyTkax,
HanOoJee MOAXOsIIee BpeMs Il 3TOM padoThl AHEBHOE — ¢ 9 10 19 vacoB, Korja OCHOBHas
Macca pei0 HaXOJIUTCA B COCTOSIHUM TOKOA. B JieTHee BpeMsi MK KOPMOBOM aKTUBHOCTH PhIO
OPUXOJUTCS HA paHee YTPO U MO3JHUI Beuep.

DXOJIOTHI MOCTEAHETO MTOKOJICHUS TTOKA3hIBAIOT OTACIBHBIX PHIO C YKa3aHHEM Pa3MepoB (
HoMepa oT 1 710 8 u 6osee, COOTBETCTBYIOIIUE pa3HBIM pa3MepaM phIO, WK B BUIE CUMBOJIOB
pbI0 pa3nuuHOW BenuuuHbl). Eciu pasMepsl pbl0 BBIpaXarTCs HOMEPAMH, TO OHH
3alMCBIBAIOTCS B NOPSAJNKE, NPUCYIIEM HCHOJB3YEMOM MOJAENM 3XoJioTta. [laHHbBIE 1O
pasmepaM pbhI0 Kaxaoro HoMmepa OepyTcs M3 MAaCHOPTHBIX XaAPAKTEPUCTUK HCIIOIb3yEMOTO
sxoJnoTa. Ecnu pazmepsl ppi0 0TOOpakaroTcs B BHUJE CUMBOJIOB Pa3IUYHON BEITUYUHBI, TO
ATUM CHUMBOJIaM HEOOXOJIUMO MPHUCBOUTH COOTBETCTBYIOIIME HOMEpPA (MaldbKu — 1, MenKas
peiba — 2, cpenusis peiba — 3 u Tak ganee. /laHHBIe MO pasMepaM pPbhIO KaXIOro BHIA
CUMBOJIOB, TaKk)Ke OepyTcsl U3 MACHOPTHBIX XapaKTEPUCTUK MUCIIOJIb3yEMOr0 3X0JI0Ta). DX0JIO0T



MMOKa3bIBAaCT, HA KaKOHW TIIyOMHE HAXOJUTCS OTHAENIbHAs phida. DTH JaHHBIC 3aNHCHIBAIOTCS (
Tabnuma 28).

Ta6muma 28. Yaer pri6 B HccllefyeMOM BOAOEME IO JaHHKIM PHIOOIIOMCKOBOTO 3X0JIOTa

I'nmy6una, KonmuecTBo pasHOpa3sMepHBIX pbl0 (B Buae 3Haka \), 1o Homepam ot 1 10 8
H a

KOTOpO

3a(uKCHp

OBaHa

pbi0a,

MeTp

0,1-0,5 "\ \ \\ AW \ \ - \
0,5-1,0 \ \ W \ \ \ \ -
1,0-1,5 W\ A\ W \ A\ \ A\ \

U Takx
Jajiee

[Ipumeuanue: eciay B UCIOIb3YEMOM MOJIEITH 3X0JI0Ta Pa3MEPOB PO B IU(DPOBOM HITH CUMBOJIBHOM
otoOpakeHrH OoJbIe §, To K TabJuIe IpuOaBIsSeTCS aHAIOTHYHOE KOTMIECTBO CTOIOIOB

['myOGuHa Bojbl pa3duta Ha psll CI0E€B. ITO OOYCIOBIEHO TE€M, YTO JIyd 3xo0soTra B 20
rpaaycoB, OyJeT pacUIUpsThCS C YAaJE€HHUEM OT MOBEPXHOCTH BOJbI, U B KaXIOM
MOCJEAYIOIIEM CJIO€ IUIONIaJb CKAaHHUPOBAHUS OYyJIET IMOCIEJOBATEIbHO YBEIUYUBATHCS.
OrnpeneneHue YUCICHHOCTH PhIO MO0 JaHHBIM CKAaHUPOBAHUS 3X0JIOTOM MTPOBOAUTCS OTAEIBHO
JUISL KOKJIOW pa3MEpPHOM TPYIIbl U KaXJA0T0 OTAEIBHOrO €0l BOAbI ToaumHou 0,5 meTpa.
[lepBoHayanbHO HEOOXOJAMMO TMOACYUTATh KOJHYECTBO pPa3HOPA3MEPHBIX PbIO,
3a()MKCUPOBAHHBIX B IJIOMIAN CKAHUPOBAHUS.

[Toacuer pbi6 Ha rayOune 10 0,5 METPOB OTIEIBHO MO KaXKIOMY pa3Mepy.

[IIupuHa MOI0CH CKAHUPOBAHUS TIEPBOTO CIOSI BOJBI 10 TyOuHsl 0,5 METpPOB SIBIsIETCS
pacyeTHOM IUPUHON JJIsi ompeieNieHusl 00IIel MIoMaaM CKaHUpoBaHus. B mociemyomux
CJIOSIX IIMPHUHA MOJOCHl CKAHUPOBAHMUS (C pACIIMPEHHUEM YyTJia JIyuya) yBEIUYUBACTCS, TOITOMY
PE3yNbTAThl PACUETOB KOJUYECTBA PHIO TI0 BCEM MOCIEAYIOIINM CIIOSIM, IEPECUUTHIBAIOTCS Ha
HIMPUHY MOJIOCHI TIEPBOTO CIIOSI.

[Toacuer konuvecTBa phIO B ’TOM, U BCEX MOCIEAYIONINX CIOAX, BEACTCS OTIACIBHO IO
KaXJI0MYy pa3mepy pbi0. [Ipu ckaHupoBaHMM 3aKpeIICHHBIA Ha JIOAKE 9XO0JIOT (PUCYHOK 9,
3JeMEeHT 5) pacnoiioxkeH B 20 caHTUMETpax BBIIIE MOBEPXHOCTU BOJABI (31eMeHT 6). Jlyu
9X0JI0Ta (JIEMEHT 7), HalpaBJIEeHHbIN BEPTUKAIBHO BHU3 B BOAY, UMeeT yrou 20 rpaaycos.

Pucynok 9. JIyd 5x0i10Ta Ipu CKaHUPOBAHUU, B pa3pe3e BUJl COOKY
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5. DX010T;
6. IToBepxHOCTH BOBI;
7. BepiuHa j1yda OT 3X0JI0Ta 0 IIOBEPXHOCTH BOJIbI;
8. OcHOBaHUs JTy4ya B IEPBOM CJIO€ BO/IbI;
9. BepTukanbHble JTUHUHA OT OCHOBAHUS JIy4a 10 BEpXHEW FPaHULIbI CJIOS;
10. OxBaueHHBIN CKAHUPOBAHUEM YYACTOK;
11. HeoxBaueHHbIE CKAHUPOBAHUEM YUYACTKHU;
12. OcHoBaHueE y4ya BO BTOPOM CJIOE;
13. KareTbl OIHOTO U3 MNPSIMOYTOJIbHBIX TPEYrOJIbHUKOB — HEOXBAYEHHBIX
CKaHHPOBAHUEM YYACTKOB;
14. OcHoBaHuE Jy4a OT 3X0JI0Ta JO MOBEPXHOCTH BOJIBI.
[Tpu goctmxenuu riyounsl 0,5 MeTpoB ocHOBaHMe Jiyya (3yeMeHT 8) cocTtaBuT 24,6
CaHTHMETpPa, PACCUUTHIBACTCA IO CIEAyIoLIel Gpopmyre:



c = 2a = tg10 (41)

rje: ¢ — JJIMHAa OCHOBaHUs, a — JIJIMHA MEPIEHIUKYJIsIpa OT BEPIIUHBI Jy4a /10 IEHTpa
ocHOBaHUA W paBHas 50 cantumerpam, tg 10 — TaHreHC MOJOBHHBI yria Jjiy4ya Jaromias
3Hauenue 0,176.

Jlyist pacueTa TIomaal CKaHUPOBAHUS B 3TOM CJI0€, OT 00eUX KpaHUX TOUYEK OCHOBAHMUS
Jay4a, TIPOBOJUTCS O BEpPXHEW TpaHHIbl c0si (MIOBEPXHOCTh BOJIbI), JBE BEPTUKAIbHBIC
nuaun  (OneMeHT 9). OOpasyercsi Y4eThIPEeXYTrOJbHBIA MPSIMOYTOIBHUK IMHpHHON 24,6
CaAaHTUMETPOB U BBICOTOM 50 CaHTUMETPOB, KOTOPHIA oOo3HayaeTcss kak wb (I[Ipumeuanue:
JaHHas WIHMpUHA TPUHUMAETCA 3a IIMPUHY OTCKAaHMPOBAHHOW IMOJOCHI, KOTOpas MNpHu
YMHOXEHUU Ha JJIMHY MapuipyTa, JaeT BEJIMYUHY IUIOMAnu ckaHupoBaHus). OJHAKO B
MPSMOYTOJILHUKE Wb MMeeTcsi OXBauC€HHBIM CKaHUpOBaHMEM y4acToK W (31eMeHT 10) u
HeoxBaueHHbIH b (dmemeHT 11) B cooTHomenuun 64,3 % na 35,7 %. DTO COOTHOIICHHE
BBIYUCIISICTCS CIENYIOMMUM o0pa3oM: miomaas wb pasHa 1230 cMm2; momaas b cocTouT u3
JBYX aHAJOTUYHBIX MPSIMOYTOJBHBIX TPEYroJbHUKOB. Ompeaensercs Mionaab OJHOr0 U3
HUX, KOTOpasi OyJIeT paBHa NPOU3BEACHHUIO KaTETOB, pa3ieieHHOro Ha 2. [lockoybKy OJuH U3
KaTETOB — 3TO BBICOTA CJOSI BOABI, TO €ro JIMHA cOcTaBUT S0 canTUMeETpoB. [JInHA BTOPOTO
kateta (dsemeHT 13) cocraBut 8,78 caHTUMETpa, YTO PABHO MOJIOBHHE PA3HOCTH JJIMHBI
OCHOBaHMS Jiyua B cJjioe (PUCYHOK 9, 3JIeMEeHT 8) U JIJIMHBI OCHOBAHMS Jiyda OT 3XO0J0Ta J0
MOBEPXHOCTH BOJIBI (351eMeHT 14) cocrapistomias 7,04 cantumerpa.

[Ipumedanue: BO BTOPOM U J1aliee CIO0SIX, IIPU ITOM pacyeTe OepyTcs JIMHA OCHOBAHUS
Jy4a B CJIO€ U JUIMHA OCHOBAHUS JIy4ya B BEPXHEM CJIO€.

Torma miomaak OJHOTO TpeyrojbHuKa Oynet paBHa 219,5 cantumerp2. [linomans b
ONpeAENsAeTCs, KaKk CyMMa IUTOMAIeH 3TUX ABYX TPEYTOJbHUKOB, OHA paBHA 439 cantumeTtp 2
. Torna nmnomaaes w OyAeT paBHA pa3HOCTH Iiomaaeid wb u b, u cocraBur 791 cantumerp 2.
Hanee momanu wb, w u b nepeBoasitcst B nponieHTsl. [Ipu s3Tom wb 6ynet pasro 100 %, w —
64,3 %, b —35,7 %.

Ucxons u3 konmyectBa puid f B cekTope W, MOJYYEHHBIX M3 JAHHBIX 3XO0JOTa
PacCUUTHIBACTCS KOJIMYECTBO PHIO B ceKTOpe b 1o ciiemyromei popmye:

fb o fw * hs )‘rws (42:]

rae: fb — komuuecTBO prIO OHOTO pa3Mepa B ceKTope b, MTyK;

fw — Konr4ecTBO pBIO OTHOTO pa3Mepa B CEKTOPE W, IITYK;

bs — mmomank cekropa b, canTumMeTp2;

WS — IUIOIIaAb CEKTOpa W, CAHTUMETP?2.

OO01ee KoauyecTBa PhIOBI OJTHOTO pa3Mepa B 3TOM CJIO€ COCTABUT:



f=Ff,+b, (43)

rae: f — konmudyecTBO prIO OAHOTO pa3Mepa, MITYK;

fw — konuecTBO pHIO B CEKTOPE W, HITYK;

tb — konmyecTBO pBIO B cekTOpE b, MITYK.

VYuuteiBas, 4TO 3X0JIOT MOKa3bIBaET pbIOy 1o pazmepam (ot 1 1o 8), To f onpenensercs
JUTSL KaXKJIOTO pa3Mepa.

[Toncuer pui6 Ha ryOune no 0,5 — 1,0 meTpa Benercs aHanoruyHo. OJHAKO B 3TOM
BTOPOM CJIO€ BOJBI NIPU JTOCTHKEHUU riayOouHbl 1,0 MeTpa OCHOBaHHE Jyda COCTABUT YXKeE
42,24 cantumeTtpa. CienoBaTenbHO, TUIOMIAL CKAHUPOBAHUS BO BTOPOM CJio€ OyeT OoJibiiie
pacuetHoro. [loaToMy koMuecTBO PhIO B JAHHOM CJIO€ HEOOXOAMMO PUBECTHU K pacCuE€THOU
TUIOMIAN CKAHUPOBAHUS, CIICYIOIINM 00pa3oM:

pacueTHas IUIONIAJh CKAaHUPOBAHUS TMEPBOTO CJIOA cocTaBisieT 58 % OT miomanu
CKaHUpOBaHUsl BTOporo ciosi. [lo3ToMy BO BTOPOM CJIO€ MBI YUUThIBaeM TOJBKO 58 % OT
obmiero konuuectBa puid. [lojacueTsl ppl0 Ha BCeX MOCHEAYIOMMUX TIIyOUHAX MPOBOJSIT
AHAJIOTMYHO.
[Toacuer konauuecTBa pbIO Pa3IMYHBIX PA3MEPOB B TUIOMIAIN MOJIOCH CKAHUPOBAHUSI.
[1nomane noyockl CKAHUPOBAHMS OIpeAeIAeTCs 1Mo GopMyJIe:

B=E % & (44)

rae: C — miomaib nojaockl CKAaHUPOBAHUS 3X0JI0TOM, METP2;
L — nnunHa MapuipyTa CKaHUpOBaHUS, METD;
a — pacueTHas MIMPHUHA MOJOCHl CKAHUPOBAHUS B METpax, paBHasl Mpu Jiyuye ¢ yriom 20
rpagycoB 0,246 meTpa.
KonndecTBo phIO KakAgoro pasMepa B IUIOMIAAM CKAHUPOBAHMUS, OMPEICIACTCS IO
cienymwoleit hopmyiie:

n =Yf (45)

r7ie: N — KOJIMYECTBO PHIO KaXKI0TO OTAEIHHOT0 pa3Mepa B miomann C;
> f— cymma KonmuecTB peIObI OTIAEIBHOTO pa3Mepa B CIOSIX.
OO1iee KOIMYECTBO PBIO KaXAOr0 pa3Mepa Ha IUIOMIAJAd BOJOEMa, OMPEIEISIOTCS 10

dbopmyie:

N =n * S/C (46)



rae: N — oOluiee KoIM4ecTBO pbl0 OTAEIBHOTO pa3Mepa Ha IIJIOAAU BojgoeMa S;

N — KOJIMYECTBO PBIO ATOTO pasMepa B Iiomaau ckanupoanus C;

S/C — oTHOIIEHWE MIIONIAIM BOJOEMA K TUIONIaAN CKAaHUPOBAHMSL.

3Hauenue N paccUuUThIBaeTCA OTAECIBHO IO BCEM pa3MEpHBIM TpymIam,
3a(UKCUPOBAHHBIM MPU CKAHUPOBAHUU IXOJIOTOM.

[Tocne ompezneneHuss KOIUYECTBA PHIO KaKIOTO pazMepa Ha BOJOEME, HEOOXOIUMO
OTpENENUTh JaHHBIE IO BUIOBOMY, Pa3MEpPHOMY, BECOBOMY cocTaBy pwiO. [[nsi sToro
MPOBOJATCSA JIOBBI HAayYHO—HMCCIEAOBATEIbLCKUMH OpPYIHUSIMH JIOBA C pa3MepaMu
KOHCTpyKTUBHOrO mara siuen oT 20 go 80 mmmmumeTpoB. M3yuenne OMOIOTHYECKUX
XapaKTEPUCTUK MPOBOJAUTCS MO OOMICHIPUHSITHIM B UXTUOJOTHH MeTojaukaM. [lo maHHBIM
BbUIOBA YCTAHABJIMBACTCA BHUJOBOW, PAa3MEPHBIM M BECOBOM COCTAB IPOMBICIOBOU
UXTHO(DayHBI, 10 pa3MEpPHBIM rpyrmnam 1-8.

Hanpumep, B pasmepnoit rpynne 3 npucyTcTBYIOT: ca3aH 15 %, cynak 10 %, memr 75 %.
OO6miee KoIM4YECTBO PBIO pa3zMmepHoi rpynnsl 3 (o AaHHBIM 3Xojokanuu) — 300 mTyk.
CnenoBatenbHO, B BojgoeMe OyaeT 45 3k3eMIuIsipoB cazaHa, 30 3K3eMIULSIpOB cynaka, 225
HK3EMILISIPOB JIEII, JaHHOW pa3MepHOU Trpynmbl. Takum ke o0pa3oM MO BCEM pa3MEPHBIM
rpyInaM, KOTOPbIE BBIJAIOTCS 3X0JI0TOM.

Hanee, myTem B3BELIMBaHUS PHIO U3 YJIOBOB ONPEAEISAETCA CPEIHSSI Macca PhIObI KaKI0r0
BUJIA, B KAKJ0M pa3zmepHol rpymme. CpeaHsis Mmacca yMHOKAETCsl Ha KOJIMYECTBO pbIO (IIpH
ATOM YUHUTBIBAKOTCS TOJIBKO PHIObI, JOCTUTIIINE MPOMBICIOBBIX PA3MEPOB).

Takum oOpa3oM, mosrygaeTcsi 6momacca pblObl OJHOTO BUJA B OTAEIBHBIX pa3MEpPHBIX
rpynmax 1, 2, 3....8. JlaHHbIe 3HaUEHUSI CYMMUPYIOTCA U MOJy4daeTcs oO1as OuoMacca pblObl
ATOTO BHJIA B BOAOEME, TO €CTh IPOMBICTIOBBIN 3anac. [lolydyeHHas Benru4urHa TPOMBICIOBOTO
3amaca peiO 1o BUAaM, SIBISIETCS OCHOBOM JJI pacyeTa 00IIero 10myCTUMOro yioBa.

126. Bce metoawl ydera YUCICHHOCTH PBIO (METOX IUIOMIaAeH, METOIUKA
Kymnapenko—Jlyrapesa, meron MenbuukoBoii, Meroarka BHUITPX) nuMeroT 3Ha4nTeNbHYIO
MOTPEIIHOCTh, TaK KaK BKJIIOYAIOT TPYIHOOMpPEACTUMBbIE KOA(DPHUIIUEHTH YIOBHUCTOCTU
IPUMEHSIEMOTO OpYIus JIOBA.

B Bozoemax pecryOJIMKaHCKOTO U MEXIYHAPOJAHOIO 3HAUEHHSI OLIEHKA YHCIEHHOCTH, IS
IPOBEPKHU aJIEKBATHOCTU M JJOCTOBEPHOCTU PE3YJIbTATOB OMpENENECHUsS YUCICHHOCTH PbIO,
MPOBOAMUTCS 2 METOIAMHU — OCHOBHBIM (BBIIICYTIOMSIHYThI€ METOAUKH) U BCLIOMOTATEIIbHBIM (
VIIPOIICHHBIM METOJ] XOJIOTHO-CETHON ChEMKH, IMMO3BOJISIONIMKN YIIPOCTHTh U YCKOPHUTH COOP
1 00pabOTKy MaTepuaioB r'MIpPOaKyCTHUECKOM ChEMKH), YTO MO3BOJUT CKOPPEKTUPOBATH B
OCHOBHOM MeTO/Ie KOA((PHUIMEHTHI YIOBUCTOCTH MMPUMEHSIEMBIX OPYIH JIOBA B 3aBUCHMOCTHU
OT MOJYYEHHBIX 3HAUEHUN YUCIEHHOCTH PhIO MPHU IXOJOTHO-CETHOM cheMKe ("K0dPduineHT
yaoBUCTOCTH" 3X010Ta 01u30K K 1). CyniHOCTh METO/a U3JI05KEHa B IPUMEPE HUKE.

[Tpumep. Onpenenennie unciaeHHocTH prid B Bepxue—T00015CKOM BOJOXpaHUIIHILIE.



[IpoBeneHa 3X0JIOTHO—CETHAsI ChbeMKa (6 3XOJOTHBIX Pa3pe30B U 3 CETENOCTAHOBKH).
Kaxxnias 9X0J10THO—CEeTHasi CheMKa BBINOJIHAETCA B Tpu 3Tana. Ha mepBoMm sTane mo mMecty
[IPEANOoIaraéMoi MOCTAHOBKHU CETEN OCYLIECTBIISUICS MPOXOJ Ha JIOAKE C 3XOJIOTOM IS y4eTa
YUCJIEHHOCTH PbIO Ha JAaHHOM Y4acTKe Bojoema. [[ns ymnpolieHus pacyeToB MapaMeTphl
OXBaTa Jiydya ONpPENeNsIOTCS A TIIyOMHBI, Ha KOTOPOW 3a(UKCHUPOBAHBI HAMOOJBIIHNE
CKOIUICHUSI PBIOBI, 3aT€M JHUaMETp Jiyda 3XO0J0Ta Ha 3TOW TiIyOMHE YMHOXKaeTcs Ha
paccTostHUE, MIPOWUIEHHOE MPHU 3XOJIOTUPOBAHUM U HAXOAMUTCS IJIOMAab chbeMKu. Ha BTopoM
ATane OCYUIECTBIISUIACh MOCTAHOBKA CTaHAAPTHOro mopsiaka cereit (sues ot 20 mo 70
MUJUTUMETPOB, 9 ceTeil o 25 MEeTpoB), MPOJOIKUTEIbHOCTh MOCTAHOBKH CETEN COCTaBIsAIa
300 munyt (¢ 11.00 mo 16.00). Ha Tperbem »Tame mo MeCTy IMNOCTAHOBKU CETel
OCYILECTBJISLICSI TIPOXOJT HA JIOJKE C AXOJOTOM JIJIsi y4eTa YUCIECHHOCTH PbIO Ha JTaHHOM
y4acTke BojoeMa (Tabiuua 29).

Tabmvma 29. CBeaeHMsA 10 KOIMYECTBY PHIO, YITCHHEIX IIPH KaKIOM 3XO0IOTHPOBaHHU

DXOJOTHBII pa3pe3 KonmuecTBo phIO, 3K3eMILISP
1 98

2 77

3 56

4 84

5 35

6 56

Bcero pri0, sx3emMImsp 406

JlnHa 3x0510THOTO paszpesa 250 MeTpoB 1pu riyonHe 3 MeTpa, TaKuM 00pa3oM, IJI0IIA b
, IpOWJIEHHAas HX0JI0TOM, cocTaBisieT 250 meTpoB*3,464 meTpoB = 866 meTpoB2. Beero 6b110
caenaHo 6 PXOJOTHBIX pa3pe3oB, TAKUM 00pa30oM, MPOCKAHWPOBAHA IUIONIAAb paBHas 866
MeTpoB2*6 = 5196 MmeTpoB2.

N =n*S/C (47)

rae: N — o01iee KoaudecTBO phI0 Ha INIOMIAIN BojgoeMa S;
N — KOJIMYECTBO PHIO Ha TUIoaau ckanupoBanus C;
S/C — oTHOIIEHWE MIIOIIAIA BOJOEMA K TUIONIaH CKAHUPOBAHMSL.

[To dopmyne HaxomuTcs obmiee koiaudecTBO prid B Bepxne—ToOoabckoMm
Bojoxpanuiuiie: N = 406 sx3emnsipo® 87400000 metpoB2/5196 meTpoB2= 6829176
sk3eMIUIsipoB. [lo pe3ynbraTaM CeTEemoCTaHOBOK OIpeessieM MPOIEHTHBIM CcOocTaB
uxtuodaynsl: wiotsa — 20,5 %, kapn — 1,5 %, gent — 52,8 %, myka — 0,9 %, okyns — 19,3 %,
cynak — 1,8 %, punyc — 3,2 % (tabmuma 30).

Ta6muma 30. Pa36uBka mo Bugam pei6 (%)



Buner pe16
TUIOTBA KapI JIery IyKa OKYHb cylak pHILyc
20,5 1,5 52,8 0,9 19,3 1,8 32
Hcxons u3 INOJIYUCHHBIX JAHHBIX, paCCYUTBIBACTCA YHCIICHHOCTh KAXXI0I'0 BUAa (Ta6JIHHa
31).

Tabmvma 31. Pacuer aucneHHOCTH pHIO IO BHAAM

B Ob6mas IIpomsicnioBas  IIpombicnoBas ~ Cpeansas HaBecka IIpoMbICIOBBII
YHCIEHHOCTh YacTh MOIMYJISIIAN YHCICHHOCTh , KIJIIOTpaMm 3amac, TOHHa

IUIOTBA 1399981 0,63 881988 0,1 88,20

Kapn 102437 0,31 31755 1,32 41,92

ner 3605805 0,56 2019251 0,17 343,27

nryka 61462 0,38 23356 1,45 33,87

OKYHb 1318031 0,67 883081 0,11 97,14

cynak 122925 0,22 27044 1,39 37,59

puryc 218533 1 218533 0,09 19,67

127. COop OMOJIOTHYECKHUX IMOKa3aTesnel ppl0 MpU MPUKU3ZHEHHOM HCCIIEIOBAHUU
BKJIIOYAET B c€0s M3MEpPEHUE NJMHBI Teja phIObl, B3BEIIUBAHUE, OTOOP PErUCTPUPYIOIINX
CTPYKTYp Ha OIpejeieHue Bo3pacTa pel0 (B 00IeM ciiydae — Yernys, y OCETPOBBIX BHIOB
pBIO — YacTh MEPBOTO Jyya IPyAHOrO IIaBHUKA). B mabopaTopun onpenensercst BO3pacT phio
, paccuuThIBaeTCS KOd(PPUIUEHT yTUTaHHOCTH 110 DyIHTOHY.

128. O1ieHKa YUCIEHHOCTH PEIKUX U HAXOJAIIMXCS MOJ YTPO30i UCUE3HOBEHUS BUJIOB
pBIO Takas ke, KaK M MPOMBICIIOBBIX BUJIOB.

Onnako, B OTIEIBHBIX CIydasiX, KOT/ia MPOU3BOJUTENIN PHIO MPOXOAAT HA HEPECT B
MEJIKOBOJIHbI€ HEIIMPOKHUE PEYKU M PYyYbU C MPO3PAUYHOM BOJOM, MOKET MPUMEHSITHCS
BU3YAJIbHBIA MOACYET MNPOXOIAIINX MPOU3BOAUTENCH U OINPEAEIECHUE YUCICHHOCTH
MOBPEMEHHBIM METOZOM, (POTO— 1 BUJIeOCheMKA ("' TIPUKUZHEHHBIM METOAOM").

129. Tlpu mpoBeneHUU HCCIEAOBAHHI COBMECTHO C 3apyO€KHBIMH yYEHBIMH Ha
TPAHCTPAHUYHBIX BOJIOEMAX, MOTYT MCIOJb30BaThCSl UHBIE METOJIMKH, €CJIA 3TO OrOBOPEHO
MEKTyHAPOIHBIMH COTJIAIIICHUSIMH.

130. B oTnenbHbIX Cilyyasix, MHbIE METOJUKH UCCIIEIOBAHUI MOTYT HCIOJb30BaThCS HA
BoJ0eMax U (WJIM) ydacTKax CHEUUAJIbHOIO HAa3HAUYEHHS, HAIPUMEDP, B OXPaHIEMOUl 30HE
BEpPXHETo U HWKHero 0bedoB ruaposnektpoctaniuu (I'9C), rae oTaenbHbIe UCCIeT0BAHMS
TPaJUIIUOHHBIMA METOJaMU 3aTpyAHEHBI. MeToauka Takux paboT 0 KHA ObITh TIIATEIBHO
obocHOBaHa B oOT4yeTe. BO BCEX OCTalbHBIX CIy4asxX OCYIIECTBIISIETCS TPUMEHEHUE
BBIIIIEONTMCAHHON "€TMHOI METOTUKHU".

131. PaboTsI MO ompeIeIeHUIO 3amacoB UCT apTEMUH BKIIIOUAIOT B Ce0:

1) Onpenenenue reorpaguueckoro MojJ0KeHHs BOJI0EMA;

2) V3yueHue MeTeopoJIOrMYeCKUX yCIOBUH B Mepuo cOopa MaTtepuarna;



3) Uzyuenue MmoppoMeTpUUYECKUX XapaKTEPUCTHK M UCCIETOBAHUE THAPOJIOTHIECKOTO
peXuMa BOJIOEMOB;
4) N3yuyeHue rui[pOXUMHUUECKOTO PEKMUMA BOJJOEMOB;
5) [IpoBenenue ruipoOUOTOTUUECKUX UCCIEIOBAHUIT;
6) PacueTsl 3an1acoB LIMCT apTEMUU U ONPEIEICHHE OOIIMX JOMYCTUMBIX YJIOBOB.

132. Onpenenenue KoJUUeCTBA U MECTa PACIIONIOXKEHUS CTAaHIIMN MO0 O0TOOpY Mpood Ha
BOJIOEMAaX MPOBOJUTCS COTJIACHO METOAUYECKUM PEKOMEHAAIUsSIM Mo cOopy U 00paboTke
MaTtepuaJoB TMpU TUAPOOMOIOTHYECKHX uccienoBanusx. KoopauHaTel craHuuii
ONPEAEISAIOTCA C MOMOIIBI0 HaBUTanMoHHOU cuctembl GPS i I'JIOHACC.

133. Cpoku otbGopa mpoO MOJDKHBI OBITH CBSI3aHBI C KU3HCHHBIMHU ITUKJIAMHU U
M3MEHCHUSIMHU yCJIOBUN OOUTaHUS UCCIeayeMOro oobekTa. JIJisi ppIOHBIX PECYpCOB MPOTHO3
I[TJIY BbIMONHAETCS C Y4ETOM BCEX CE30HOB rona. s ompeneneHus 3amacoB LUCT U
MOJATOTOBKM OKOHYATENIbHOTO nporHo3a [IJIY Hayuno—ucciaenoBaTeabckue paboThl JOJKHBI
BBITIOJTHATHCS B BETCTAIIMOHHBIN TIEPHO/T.

134. B otuere B 00s3aTE€IbHOM MOPSIAKE MPUBOAATCS reorpad@uuecKue CBEICHUS O
BojioeMe (reorpaduueckue KOOPJIUHATHI, MECTOPACIIONIOKEHUE C MPUBS3KONM K HACEICHHBIM
nyHkTam). ['eorpaduueckne KOOPIUHATHI OMNPESTSIOTCS C TOMOINBIO HAaBUTAIMOHHOU
cucrtembl GPS nnu I'JIOHACC. MecTopacnosioxeHne ¢ NpUBSA3KON K HACEJIEHHOMY ITYHKTY
OTIpeIEISETCS KpaTYahuIliuM PacCTOSTHUEM OT TPaHUIIbI HACEIICEHHOTO MyHKTa /10 OeperoBoii
JuHUM BojoeMa. CBelleHHs IPUBOAATCS B BUE TaOIMIIbI (Tabauma 32).

Ta6mima 32. KoopauHAaTE 1 MECTOPACIOI0KEHHE BOAOEMOB

Bonoem Paiion MecTo pacnonaoxkeHus Koopannats!

135. Mereoponoruyeckue ucciaeqoBaHusl HEOOX0IUMO MPOBOAUTH HA KAXKJI0M CTaHLIMH
otbopa nmpo6. B MeTeoponornueckuii )KypHaa 3aHOCITCS CBEJACHHUS O CUJIE W HaIlpaBJICHUU
BETpa, TEMIIEpAType BO3/yXa, MHTCHCUBHOCTU COJTHEYHOTO CBETA U CHJIE BOJH C YKa3aHUEM
JaThl, BPEMEHU W KOOPJMHAT OMNpPEICNICHUS METECOpPOJOTrHYECKUX IMapaMeTpoB. YacTb
METEOPOJIOTUYECKHUX TapaMeTpOB OMNPEAEIsAeTCS BHU3YaJIbHO, YacTh — C IOMOIIbIO
CIICIIHAJIBHBIX TTPHOOPOB.

136. N3yyenue MoppoMeTpUUECKUX XapAKTEPUCTHUK M THAPOJOTHYECKOTO PEeXKHUMaA

BOJIOEMOB BKJIIOUYAET B c€0sl ONpe/IeTieHrE CAEAYIONUX TapaMeTPOB:

XapakTep BOJOCOOPHOH IIJIOMIAIA, HATMYHE U COCTOSTHHE MTPUTOKOB;

IJIOIIAJb BOJHOTO 3€PKaJIa;

JUTMHA ¥ HauOoJIbIIas IIMpPHHA BOJAOEMA;

JUTMHA OEperoBOi TMHUH;

pa3BuTHE OSPETOBOM JIMHUH M HAJIMYKE 3aJIUBOB;

MaKCUMaJIbHasi U CPEJIHSIS TIIyOuHa;

00BEM BOJIHOM MacCCHI;



M3MEHEHHE YPOBHS BOABI IO CE30HAM M IO rojam (11 BOJIOEMOB, T/I€ OCYIIECTBISETCS
€KETrOJIHBI MOHUTOPUHT).

137. N3ydenne BOogoCOOPHOM TIOMIAN TPOBOJUTCS MyTEM BU3yaTbHBIX HAOIOICHHM.
[Imomane akBaTopuu, JyIMHA OEPEroBOM JIMHWU, JUIMHA W HauOOJbIIas MIMPUHA BOJOEMA
ONPENEISACTCSA MyTEM U3MEPEHUS HA MECTHOCTH C TOMOIIBK) HABUTAIMOHHBIX CHUCTEM WJIU C
MCIIOJIb30BAaHUEM CIYTHUKOBBIX CHUMKOB. [IpoMepsl TiyOuH MpoBOAATCS ¢ IOMOIIBIO JIOTA,
00 3X0JI0Ta. YPOBEHb BOJIBI ONpPENENSeTCS ¢ MOMOIIbI HaBUTaMOHHOM cucTtemsl. 1o
pe3ynbTaTam u3ydeHust MOpHOMETPUUECKUX UCCIEAOBAHUM U ONIPEIeTICHUSI MAKCUMAIbHBIX U
CpeIHUX TJIYOUH CIeIaTUCTaMU MPOU3BOIUTCS OIpeieieHre "Kuaoi" 301kl AJsl apTEMUU C
Y4eTOM OMOJIOTHYECKUX OCOOCHHOCTEH 3TOT0 BHJIA, THIPOJIOTHUECKOTO PEXUMa BOJOEMA U

THIPOMETEOPOJIOTHIECKUX YCaoBuH. [TomydeHHBIC pe3yabTaThl OTPAKAOTCS B BUAC TAOIHUIIBI
(Tabnuust 33, 34).

Tabmuma 33. XapakTepHCTHKA HCCICTOBAaHHEIX BOJJOEMOB

Bricora wan Ilnomans Hawnbonbiras Aauna . PasButue
Hnuna, O6eperoBoi .
Bonoem YPOBHEM MOps, BOoJAOEMa, mUpUHa, OeperoBoit
KHIIOMETP JIUHUH,
MeTp TeKTap KHJIOMETP JTUHUT
KUIIOMETP
Tabnuma 34. XapakTepucTHKA HCCIEAOBaHHBIX BOJOSMOB
O0BeM  BOIHOM .
MaxcumanbHas Cpenusisi riryouHa, O0beM ">KUIol 30HBI

Bomoem Macchl, MHJJIHOH

MeTpoB3

riryOuHa, METp MeTp

138. Ot6op npob HA TUAPOXUMUYECKUN aHATU3 MPOU3BOJIUTCS MO OOUIECPUHATHIM
meTtoaukaM. [Ipu oTOope mpob u3mepsercs TemnepaTypa BOAbl, ONPEAEIIeTCs TPO3PAYHOCTD,
coJiep>KaHre pacTBOPEHHOTO B BOJIE KUCJIOPO/a, BOJOpoAHbIN mmokaszaTesb (pH). IIpoOsl BojbI
HCCIIEYIOTCSI Ha COJIepKaHue:

OCHOBHBIX MOHOB (KalblMi, MarHu#, Kalui—HATpUil, THAPOKAPOOHATHI, KapOOHATHI,
XJIOPUIBI U CYIb(}AThI);

OMOTeHHBIE COSAMHEHMS (AMMOHHMM, HUTPAThI, HUTPUTHI U (HOChaThI)

NIepMaHTaHaTHAsI OKUCIISIEMOCTb;

oO1ee xeres3o.

139. Pe3ynbTaThl THAPOXUMHUYECKOTO aHAIHM3A MIPEACTABISIIOTCS B BUIE TaOIUIL (TaOIUIIbI
35, 36). IIpy MHOrOJE€THHX HCCIEIOBAaHUIX, MPUBOJIUTCS TAOIWLA, TAE MPEICTABICHBI
CBEJICHUS 32 PSJI JIET, @ TAKKE BBIMOJTHSACTCS CPABHUTEIBHBINA aHATIHN3.

Ta6mima 35. O6mas MAHepaIHU3anna U COIEp)KaHHe OCHOBHEIX HOHOB B 03€pax

OOmas

MHUHEPAJIH3
T'uapoxapo P

OHATHI,



O3epo rpamMm /  Xnopunsl, Cynbdarsl, Kaneuuii, Marnuii, Kanuii, Hatpwuii, anus,
nenuMerp3 rpamMM / rTpamm / Tpamm / rpamm / rpaMMm / Tpamm / Tpamm /
JenuMeTp3 OElUMETp3 IeluMETp3 AemUMETp3 IenuMeTp3 AenuMerp3 ACHHMETp3

Ta6mmma 36. CoaeprkaHne OpraHIIecKOro BemecTBa M OMOTeHHBIX COSUHEHMI B 03epax

Ilepmenrana
THas AMMOHUWHBI Kenezo
. Hutpute, Hutpatsl, ®ocdartsl,

OKHCIIIEMOC U  a30T, obmee,
Ozepo pH MWIJIUTPAMM MUJUIMTPAaMM MWIIUTPAMM

Th, MUJUTATPAMM MUJUTATPAMM

/ neummetp3 / aeummetp3 / memumerp3
MUJDTATPaMM / TeriMeTp3 / nenumeTp3
/ neunmeTtp3

140. Ha Bomoemax, SIBJISIIOIIUXCS MECTOOOMTAHHEM apTEMUM, TJI€ UMEIOTCS HX
MIPOMBICJIOBBIE 3aIaChl, BbICIIAs BOJHAS PACTUTEIbHOCTh, KaK MPABUJIO, OTCYTCTBYET M KakK
CJIeJICTBHE PAaOOTHI MO U3YUYEHUIO UX B 3TOM HAIlPaBJIECHUU HE MPOBOASTCS.

141. VUccnenoBanusi kKopMoBO# 0a3bl apremMuu (0TOOp Mpod (PUTOMIIAHKTOHA) B paMKax
HAyYHO—MCCIIEIOBATEIILCKUX PA00T MO OMpENEeNCHNUI0 OOIIUX TOMYyCTUMBIX OOBEMOB ITUCT
apTeMuu, He NMPoBOAATCA. [laHHbIe pabOTHI MPOBOASATCS TOIBKO MPHU MPOBEICHUN €KETOTHBIX
MOHUTOPUHTOBBIX UCCIIEIOBAHUIA.

[Ipu mpoBeneHNM HAYYHBIX MCCIEAOBAHUM, HAMPABICHHBIX HA U3yYEHUE 3aMacoB ITUCT
apTeMHH, B OTIUYHE OT aHAJOTUYHBIX padOT MIPH OMPEICTICHUH 3aIIaCOB PHIOHBIX PECYPCOB,
HE00X0IUMO OOJIbIIIE BHUMAHUS YACIUTh TUAPOOHOIOTUYECKUM UCCIEAOBAHUSIM.

142. [IpoObl 300MIaHKTOHA TIPH IIyOMHAx Oosiee 2 METPOB OTOMPAIOT TOTAJIbHBIM
00JIOBOM TOJIIM BOJBI Majioi ceTbto [[xeau, eciau riyOuHBI MeHee 2 METPOB, TO MaTepHual
10 300IJIAHKTOHY coOupaetcs otuexuBanueM 100 JIUTpoB BOABI Yepe3 MIIAHKTOHHYIO CETh
Anmreitna. B cersix ucmonb3dyercs MenbHHUYHBIM raz Ne 49 — 55, ®dukcanus npoO
MPOBOJUTCS pacTBOpoM (opmanuHa. [IpoOsl 300MIaHKTOHA OTOUpPAIOTCA ISl U3YUYEHHS
CIEAYIOIINX MapaMeTPOB:

TaKCOHOMHYECKHH COCTaB;

001ast YUCIEHHOCTh COOOIIECTBA;

obmras Omomacca;

COCTaB JJOMUHAHTOB (JIOMUHHUPYIOIIUX IPYIII U BUIOB);
YHCIIEHHOCTh OCHOBHBIX T'PYTIN U BUJIOB;

Oromacca OCHOBHBIX TPy U BUJIOB.

143. Ot60p nipo6 OeHToca (TOHHBIEC ITUCTHI) TPOBOAUTCA AHOUYepnaTeneM [lerepcena, ¢
momaapo 3axBara 1/40 metpoB2. OTOOpaHHBIM TPYHT TIIATEILHO MPOMBIBAETCS 4Yepe3
MPOMBIBOYHYIO CE€Th, BBINOJHEHHYIO W3 CHEHHUAIM3UPOBAHHOW TKaHH (C pa3zmMepamu
otBepctuit 250-375 mukpomerp). ITocie yero mpoOy momMemarT B eMKOCTH U (UKCHUPYIOT
pactBopoMm ¢dopmanuHa. JlanpHelmas pabora ¢ mpobamu OeHTOCA TMPOBOIMTCS B
71a00paTOPHBIX YCIOBUSIX, TJI€ OMPENEISIOTCS CASAYIOIINE MapaMeTphl:

TaKCOHOMUYECKUM COCTaB;
00111 YUCIIEHHOCTh COOOIIECTBA;



obOmasg 6momMacca;

COCTaB JIOMUHAHTOB (JIOMUHUPYIOIIUX IPYII U BUIOB);
YUCJIEHHOCTh OCHOBHBIX TPYII U BUJIOB;

OroMacca OCHOBHBIX TPYMI U BUJIOB.

144. Ilpy u3ydyeHUH 3amacoB LUCT aPTEMUU HEOOXOJMMO YUYUTHIBATH M 3amachl B
OeperoBeix BeIOpocax. B mepuoa mpoBeneHus nccaeA0BaHUM OCYIIECTBIAETCS yueT o0bemMa
OeperoBbIX BEIOPOCOB B METpax3, U OTOMPAIOTCS MPOOBI 1JIs ONPEACICHUS YUCIECHHOCTH IIUCT
B 1 meTp3.

145. H3ydenue ruapoOMONOTHYECKUX MpoO HAYMHAETCS C OINpEeHesIeHHS
TaKCOHOMMYECKOW MPHUHAJJIEKHOCTH OPraHU3MOB C IPUMEHEHUEM MMKPOCKOIA.
YucneHHocTh ocoleil B mpo0Oe yCTaHABJIMBAETCS CUETHBIM METOJOM C IPUMEHEHUEM
mukpockoma. Ilocme oOpaGoTku mpoOBI TpoW3BOAWTCA mepecyeT Ha | merp3 (mis
IJIAHKTOHHBIX TTPO0 U P06 ¢ OeperoBbiX BHIOPOCOB) U 1 MeTp2 (11 OEHTOCHBIX MPO0).

146. Pe3ynbTaThl TUAPOOMOIIOTUUECKUX UCCIETOBAHUN MPUBOAATCS B BUAE Tabmuil (
tabnuia 37), B KOTOPBIX OTPaXKEHBI BUIOBOM COCTAB IUIaHKTOHA U OeHToca. KomnyecTBeHHbIE
nokaszaTelu (YUCIEHHOCTh M OuoMacca) OCHOBHBIX TpPYyHI OPraHU3MOB TAaKkKe
NpeACTAaBISAIOTCS B BUAE TaOmuIL ()11 300IUIAaHKTOHA U 3000€HTOCa OTAEeibHO). Ilpu
MPOBEACHUU MOHUTOPUHIOBBIX MCCIEJOBAHUN MPU HAIMYUU CBEJACHUMN 3a PAJ JET JaeTcs
CPaBHUTEIIbHBIN aHAJIN3.

Tabnvma 37. TakcCOHOMHIECKHIA COCTAaB 300ILIAHKTOHA HCCIICIOBAHHBIX BOLOEMOB

TakcoHBI Bomoem 1 Bomoem 2 Bomoem 3
Bcero TakcoHOB:

147. TIpu o6paboTKe THAPOOHUOIOTHYECKOTO MaTepuaja B LEISIX OIEHKU COCTOSHUS
MOMYJISALUU apTEMUM TPOBOAUTCA M3YUYEHUE MOJIOBOTO M BO3PACTHOrO COCTaBa: CAMKHU C
[IUCTaMH, CaMKH 0€3 LIUCT, CaMIbl, MPEAB3POCIIbIE, FOBEHWIbHBIE, HAYTIJINYChI, JIETHUE SW1Ia U
uucThl. st 3Toro mpoOy AT Ha MEePEUUCICHHBIE BBIIIE TPYIIbl U MPOCYUTHIBAIOT KaXKYIO
TPYIIY B OTACIBHOCTH C MCIOJIb30BAHUEM MHUKpPOCKOMA. YHUCIEHHOCTh B3POCIBIX 0CcOOeH
MIPOCUYUTHIBAIOT MOJHOCTHIO BO BCEU MPOOE, IUCTHI U HAYIUIMYCHI B TISITU MOBTOPHOCTSAX 10 10
MUJUTHJIATPOB € TOCITEAYIOIINM MePEecYeTOM Ha Bech 00beM mpoObl. HauBHIyaibHBIE BEca
MOJIOBO3PEJIBIX PAYKOB OMPEACIISIIOTCS MPSMBIM B3BEIIMBAHHUEM HAa TOPCHOHHBIX BecCax ¢
nuckpetHocThio 0,1 mumnmurpamm. [[ns ocTanbHBIX BO3pACTHBIX TPyNN sl pacuera
OMoMacchl HCMONB3YIOTCS CpeJHUE 3HAUCHHS WMHANBUIYaTbHOTO Beca, IMOJYYEHHbIE B
pe3yibTare B3BEIIMBAHUS BCEU IPYIIBI U JATbHEUIIIETO pa3eeHUsI Ha YUCIEHHOCTb.

Ecnu onpenenuTe MHAMBUAYyaJbHbIE BeCa BO3PACTHBIX TPYIII HE MPEACTABIISIETCS
BO3MOXHBIM, TO i pacuera [1J[Y ncnons3yrorcs cpenHue moka3zarenau WHAWBUAYATbHOU
MaccChl pa3HbIX BO3PACTHBIX TPYII ONpeAeNIeHHbIE A1 03ep 3anannoit Cubupu (Tabnuia 38).



Tabmvma 38. CpeqHue u npeeIbHEIE IOKA3aTe HHAWBHIYAIbHON MacChl Pa3HbIX BO3PACTHBIX
rpymm apTeMuH B o3epax 3anmagHoi Cubupu

[IpenenpHBIe 3HAUYEHWS (Min-max),
BospactHsie TpymsI Cpennue 3HaYCHUE, MUJLTUTPAMM

MUJITAT PaMM
Camku ¢ nucTamMu 3,70 1,0-10,1
CamMku 0e3 IucT 2,56 0,8-6,0
CamM1ipl 2,76 0,8-5,0
[Ipens3pocipie (6 MUILITIMETPOB) 1,71 0,6-4,2
IOBenunbHbIe (3 — 6 MuuumerpoB) 0,55 0,33-0,94
Haynmnycer 0,17 0,01-0,32
Hucter 0,010 0,006-0,016

148. Pe3ynbraThl M3y4eHUs MOMYJSIUUA APTEMHUM 3aHOCATCS B COOTBETCTBYIOIIYIO
TabNIuIly, TJI€ TOMHMO YHMCJIEHHOCTH BCE€X BO3PACTHBIX TPYIN YKAa3bIBA€TCS U CPEIHSS
YUCJICHHOCTH ITUCT B OBUCKaX caMoOK (Tabmuibl 39, 40).

Tabmwma 39. Yucnenrocts (3x3eMiurap/mMerp3) u 6uoMacca (MuumrpaMM/MeTp3) BO3PaCTHBIX
TPy apTeMUH

Camku 6e3 et CaMKkH ¢ nucTamMu CaMusl Haynnuycst
Mecsin YHUCIICHHOC YHCIJICHHOC YHCIICHHOC YHCIICHHOC
omromMacca omomMacca omromacca onomacca
Tb Tb Thb

Mai
UI0JIb
CEeHTSIOPb

[Tpomomxenue Tadauib! 39

IOBeHunbHbIC IIpeas3pocnsie Bcero

Mecsg
YUCJIEHHOCT,  Omomacca YUCIIEHHOCTh  Omomacca YUCIIEHHOCTH  Omomacca

Mai
HIOJIb

CEHTAOPb

Ta6mrma 40. YucneHHOCTS (3K3eMILIAp/MeTp3) CaMOK € IUCTaMH, IUCT B TOJIIIE BOIEI H
IUIOAOBUTOCTH apTEMHUH (I[HCTHI)

O3epo CaMku ¢ nucTaMu IIno10BUTOCTD, ITUCTHI LucTel B TOJNIIE BOJBI

149. Tlpu onpeneneHun MPENETbHO AOMYCTHUMBIX YJOBOB nuct apremuu (ILAY),
YUUTBIBAsE HSKOJOTUYECKYIO CIEUU(PUKY COJEHbIX BOJOEMOB, BO3MOYKHO YTOUHEHME
IIPOTHO30B, paHee onpeneneHubix 111Y, mo utoraM moBTOPHBIX UCCIENOBAHUM 3aIIaCOB LIACT
apremMud (TP HEOOXOTUMOCTH).

150. Onpenenenue 3amacoB IMUCT U OOIIMX AOMYCTUMBIX YJIOBOB NPOBOJUTCS B
COOTBETCTBUU C METOJUYECKHUMH PpPEKOMEHIAusMH, pa3paboTtaHHbIMU CHOUpPCKUM



HAayYHO—HUCCJIEOBATCILCKUM H MPOEKTHO—KOHCTPYKTOPCKUM HMHCTUTYTOM PBIOHOTO
XO35IMCTBA.
[ToacueT oOmMX 3amacoB MUCT BeaeTces 1mo Gpopmysie 48:

W=W1+W2+W3+W4 {48)

rae: W — oOmuii 3anac uuct (ToHHa); W1 — 3amac cBOOOAHOIUIABAIOIINX IIUCT (TOHHA);
W2 — 3amac nucT, HaXoAsAIMIMXCA B OBUCKAaX caMOK (ToHHA); W3 — 3amac ucT, HaXOAsIIIuXCs
B OeperoBbIX BbIOpocax (ToHHA); W4 — 3amac LKCT, HaXOAAIIMXCS Ha THE BoJoeMa (TOHHA).
3anac cBOOOHOIIIABAIOIINX ITUCT, Onpeaessics mo gpopmysie 49:

rae: V1 — o0bem "xKuioi" 30HBI IUCT, MAJJIMOH MeTpoB3; N1 — YHCIEHHOCTH
CBOOO/IHOILIABAIOIIUX ITUCT, THICSYU IK3EMILIIPOB/METP3; M — Macca ChIpOM IUCTHI, TOHHA.
3amnac 1MCT, HaXO/ISIIMXCS B OBUCKAX CaMOK, omnpeaersuics mo Gpopmye 50:

rae: V2 — o0beM KMIJIOH 30HBI CaMOK, MUJUIMOH MeTpoB3; N2 — YUCIEHHOCTH
MOJIOBO3PENBIX CaMOK C IHCTaMH, THICAYU OJK3eMIuisipoB/mMeTp3; R — ocrarounas
IUIOZOBUTOCTH CaMOK, 3K3eMILISIP/0c0o0b; m — Macca ChIpOil LIUCThI, TOHHA.
3anac UMCT HaxOAAIIMXCsl B OEperoBhIX BEIOpOCax, onpenessics no Gopmyie 51:

W3=V3*N3*p*m (51)

rae: V3 — o06bem 6eperoBoro BeiOpoca ucT, MeTp3; N3 — YMCIEHHOCTh ChIPBIX ITUCT B 1
MeTp3 o0bemMa, MUJITHAP]] IK3EMIUIIPOB/METP3; p — YUCTOTA BHIOPOCOB; M — Macca ChIpoi
ITUCTHI, TOHHA.

3amac UCT, HaXOAIIUXCS Ha THE BOJIOEMA, OTpeAeIIsIcs 1Mo ¢popmyie 52:

W,=8*N,*m (52)

rae: S — mwiomaae 03epa, MAWIIKOH METPOB2; N4 — UUCIEHHOCTh IOHHBIX IIUCT, THICAYH
AK3EMILIIPOB/METP2; M — Macca ChIPOM IUCTHI, TOHHA.



[IpenenbHO-A0MYCTUMBIN YJIOB IHUCT (B TOHHAX CHIPOM MaccChl) ompeaesuics mo Gopmye
53:

MY = 0,4 = W = (1 + P) (53)

rae: 0,4 — koaddurment uzbarus (0,4 — mas Maneix o3ep, 0,5 — nis cpeanux ozep, 0,6 —
I KpynHbIX o3ep); W — o0mmii 3amac muct; P — mons mpumeceir B cwipbe (Tpu
MCIOJIb30BAaHUU TPOMBIBOUHBIX KOMILIEKCOB P=0,08)

PesynbraTel mpuBOasATCS B BUE TaOuIIb (Tabmuma 41).

Ta6mma 41. 3anmacs u II/Y muct apremum

3amacel UCT apTEMHH, KWJIOT'PaAMM

Osepo B SUIEBBIX B OEpEroBBIX B JOHHBIX ITAY, Tonna
B TOJIIIE BOJIBI o0I111E 3amacel
MEIIIKaX CaMOK BBIOpOCax OTJIOKEHHUSX

151. Ilo pe3ynpraTaM MPOBEACHHBIX UCCIEIOBAHUN MMOATOTABINBAKOTCS PEKOMEHIANT
110 3(pPeKTUBHOMY U pallOHATHLHOMY MCITOJIb30BAHUIO 3a1acOB IIUCT apTEMUM.

152. Ilpu onpeneneHnn npeaeabHO—I0IMYCTUMBIX YJIIOBOB TaMMapyca N0 MHOTOJIETHUM
HaOJIOJICHUSIM OCHOBHBIMH (paKTOpaMH, JUMHUTUPYIOIIUMU YHCIEHHOCTh M OHoMaccy
raMMapuji SIBIISIFOTCA: COCTaB MXTHO(MAyHbl, XUMHYECKUN COCTaB BOJABI M CTEMEHb
a¢TpodupoBaHKI BOJOEMOB. B IIIOTBHUHO—OKYHEBBIX 03epax OOKOIUIaB HE CO3/IaeT BHICOKHX
KoHIeHTpanui. I[l1oTBa, OKyHb M Jpyrue pblObl MHTCHCUBHO DJIMMHUHUPYIOT €TO,
MPEMNSTCTBYS HapalluBaHUIO OroMacchl. Becenmenne kapma Wid CUTOBBIX BHJIOB B BOJIOEMHEI,
rJie raMMapyc oOMTall B MaCCOBOM KOJIMYECTBE, TaKkKe 3a 2—3 rojia MPUBOAUT K MOJIPBIBY €ro
YUCJIEHHOCTH.

153. HayuHo—uccnenoBarenbckue pabOThI, HAMpaBJICHHbIE HA W3YUYEHHE 3alacoB
ramMmapyca, CXOJHbl C OINpEJeTCHUEM 3allacoB PBIOHBIX PECYpCOB, HO HMMEIOT P
ocoOeHHocTel. McciaenoBaHus TUIPOJIOTHYECKOTO, THAPOXHUMHUYECKOTO PEXHMa, OTOOP
TUAPOOHOIOTHYECKUX P00, COOP MXTHOJIOTMYECKOT0 MaTepraia OCYIIECTBIACTCS, KaK U MPU
MIPOBEJICHUH YUYETa 3al1acoB PHIOHBIX PECYPCOB C HEOOJIBIIMMH U3MEHEHUSMHU, CBA3aHHBIMU C
OMOJOTMYECKUMH OCOOCHHOCTSIMU raMMapyca U XapakTepUCTUKAMU UCCIIETyEMbIX BOJJOEMOB.
PaboThI o ompeenieHrIo 3aracoB TaMMapyca BKIIFOYal0T B ceOs:

1) onpenenenue reorpaduuecKkoro Moja0KeHUs BOJOEMA;
2) U3y4eHue METEOPOJIOrMYECKUX YCIOBUH B Iepro cOopa MaTtepuana;

3) uzyuenue MOpPOMETPUUECKUX XAPAKTEPUCTUK U HUCCIEIOBAHUE THAPOIOTHIECKOTO
peXrMa BOJIOEMOB;

4) n3ydyeHue ruipOXuMHUUYECKOT0 PEXMMa BOJOEMOB;
5) npoBesieHue TUAPOOUOTOTUUECKUX UCCIIE0BaHUM;
6) U3y4eHue COCTaBa U YUCICHHOCTU UXTHO(AYHEI;



7) pacdeTsl 3a11acoB ramMmmapyca 1 onpe/iesieHne O0IIMX JOMYCTUMBIX YJIOBOB.

154. Onpenenenrie KOIMYECTBA U MECTA PACION0KEHUSI CTAHLIMM 1O OTOOPY Mpod Ha
BOJOEMax IMPOBOJUTCS COIVIACHO METOAMYECKHUM peKOMEHIAIMsIM 1o cOopy u oOpaboTke
MaTepuaigoB TMpH THUAPOOHOJIOTHUUECKHX HcchenoBaHusx. KoopauHaTel CcTaHIUN
ONpeaeNstoTes ¢ moMonbio HaBurannoHHoi cuctemel GPS nnu ['NNIOHACC. [lnsg nonyyenus
JOCTOBEPHBIX PE3YJbTATOB KOJIMUYECTBO CTaHIMI 0TOOpa MpoO TOJIKHO ObITh HE MEHbLIE (
Tabnuma 42).

Tabmima 42. KomdecTBo CTaHIMi s TAAPOOHOIOTHIeCKHX MCCIIeOBaHIH B 3aBHCAMOCTH OT
IUTOIa{d BOoJOeMa

[lnomans o3epa,
TeKTap

1o 100 3
ot 100 mo 500 5

KomnuecTBo crannmii

IIpumeuanue: Ha BoJOEMax C IUIOIIAJBIO
bomee 500 TEeKTapoB KOJHMYECTBO
oTOmpaeMbIx Tipod paBHO 5 miroc 1 mpoda
Ha Kaxngesle mociexyiomme 150 rekrapa
aKBaTOPHH.

155. Ha Bogoemax ¢ BBICOKOM CTENEHbIO U3PE3aHHOCTU OEpEeroBOM JIMHUM KOJIUYECTBO
CTaHIIU 0TOOpa TMPoO HEOOXOAUMO YBENHYHMTH HA NBE. [IpyM HamM4MM 3aTUBOB IS HUX
KOJMYECTBO CTAaHUUM YCTaHABIMBAETCS OTIEIbHO. B Ie/sX MOBBINIEHHUS] AOCTOBEPHOCTHU
cobupaeMoro Marepuaia Mpu BbeIOOpe cTaHUMM oTOOpa MpoO HEOOXOJUMO YUYUTHIBAThH
TUAPOJIOTUYECKHE YCIOBUA (MEIKOBOJIHAS M TIyOOKOBOJHAs 30HA), 3apacTaeMOCTh
OT/ICJIbHBIX YYaCTKOB BOJl0O€Ma U Tak Jajee. B oruere mpuBOAUTCS KapTa—cXema BoJoeMa Co
CTAHIMSAMHA HAOIOIECHUH.

156. Cpoku otbopa mpoO MOJKHBI OBITh CBSI3aHBI C KU3HCHHBIMHU IUKJIAMHU U
W3MEHECHUSIMU YCJIOBUU OOUTaHUS HCCIeAyeMoro oObekTa. [[ns ompeseneHus 3amacos
ramMmMmapyca ©W  NOOAroToBku npornosza IIJI[Y  gocTtaTouHO  BBINOJIHEHHE
HAayYHO—HCCIIEIOBATEIBCKIX PabOT ABAXABI B TOJ, B 3UMHUNA — PAaHHEBECEHHUU TEpHOJ (
STHBaph — ampelib) U B OCCHHUH TIepuo/1 (aBT'yCT — OKTSAOPB).

157. B oTuere B 00s13aT€IbHOM MOPSIAKE MPUBOAATCS reorpaduueckue CBEICHUs O
BojioeMe (Teorpaduieckrue KOOpJIMHATHI, MECTOPACIIONIOKEHUE C MPUBI3KON K HACEJICHHBIM
nyHkTtaMm.). ['eorpadudeckre KOOPAUWHATHI ONPEACISIIOTCS C MOMOIIBI0 HAaBUTAIMOHHOU
cuctembl GPS unu 'JIOHACC. MecTopacnoyioxeHue ¢ MPUBSA3KONH K HACEJIEHHOMY ITYHKTY
OTIPEICIISIETCSl KpaTYaMIIMM PacCTOSIHUEM OT TPAaHMIIbI HACEJIEHHOTO IMyHKTa 0 OeperoBoi
JUHUH BojoeMa. CBeIeHHS IPUBOAATCS B BUC TaOIHIIBI (Tabaua 43).

Ta6mma 43. KoopauHaTE 1 MECTOPacIIONI0KEHHE BOXOEMOB

Bonoem Paiion MecTo pacnonaoxeHus Koopaunats



158. MeTeoposoruuecKue ncclieIoBaHusl He0O0X0IMMO TIPOBOJIMTH HA KaXKJAOW CTAaHITUU
otbopa nmpo6. B MeTeoponoruueckuii )KypHaia 3aHOCSTCSI CBEJICHUS O CUJIE U HalpaBJICHUU
BETpa, TEMIIEpATYPE BO3yXa, MHTCHCUBHOCTH COJTHEYHOTO CBETA U CHJIE BOJH C YKa3aHHEM
JaThl, BPEMEHH M KOOpJUHAT ONpEJCNICHUsS METEOPOJIOTUUYECKUX mapaMeTpoB. YacTb
METEOPOJIOTUYECKUX NapaMeTpoOB OMNPEAEHseTCS BHU3YaJIbHO, YacTh — C IOMOIIbIO
CHEeIUaTbHBIX TPUOOPOB.

159. Uzyuenue MoOphOMETpUUYECKUX XAPAKTEPUCTUK U THAPOJOTMUYECKOIO PEKUMA

BOJIOEMOB BKJIFOYAET B ce0s OMpeieTICHUE CIEIYIONUX MapaMeTpoB:

XapakTep BOJOCOOPHOM IIJIOIIAIU, HATMYUE U COCTOSTHUE MPUTOKOB;

IJIOIA/Ib BOJIHOTO 3€pKaa;

JUTMHA ¥ HauOoJIbIas MUpPUHA BOJAOEMA;

JTMHA O€peroBOM JIMHUU;

pa3BuTHE OeperoBOi JIMHUM U HATMYUE 3aTHBOB,;

MaKCUMaJlbHAasI U CPEJIHSIS TIIyOuHa;

00BeM BOJHOM MacChI;

M3MEHEHHE YPOBHS BOJBI IO CE30HAM M IO rojam (JjIs1 BOJIOEMOB, /i€ OCYIIIECTBISETCS
€KErOJIHBIi MOHUTOPUHT).

160. M3yuenne BogocOOPHOM MIIONIAN TPOBOJAUTCS MyTEM BU3yalbHbIX HAOIIOACHUMN.
[Mnomane akBaTopwu, JIMHA OEpEeroBOM JWHWUM, JUTMHA W HauOOJbINas IMHUPUHA BOJOEMA
ONpENEIIAETCS MYTEM U3MEPEHHSI HA MECTHOCTH C MOMOILBbK0 HAaBUTaIMOHHOW cucteMmbl GPS
uwin ['JIOHACC. Ilpomepbl TiyOuH MpPOBOASTCS C MOMOMIBIO JIOTA MO MAaKCHUMAaJbHO
BO3MOKHOMY KOJIMYECTBY CTAHLMI; Ha BOJOEMAaxX IJI€ BO3MOXHO MPUMEHEHHE HXO0JIOTA,
MPOBEJICHUE OATUMETPUUYECKUX UCCIEIOBAHUI MTPOBOAUTCS C €0 MOMOIIBI0. Y POBEHb BObBI
ONPEACISIETCA C TOMOIIBI0O HABUTAIMOHHON CHCTEMBI, 4 €r0 JUHAMHUKA OTCIIEKUBAETCS 10
YCTaHOBJICHHOW Ha BojoeMe JinHelke. [lonydeHHble pe3ysbTaThl OTPAXKAKOTCS B BUJIE
Tabnuipl (Tabmuiet 44, 45).

Tabnuma 44. XapakTepHCTHKA HCCIEIOBaHHBIX BOJJOEMOB

Hdnunua

Bricota man Ilmomansp HaunbGonpmas . PasButue
Hnuna, OeperoBoii .
Bonmoem YpoBHEM Mopsi, BoJoeMa, MmApUHa, OeperoBoit
KI/IJ'[OMeTp JUHUU,
MeTp TeKTap KHAJIOMETP JIMHUHA
KHJIOMETP
Ta6mrma 45. XapakrepucTHKa HCCIEIOBaHHBIX BOXOEMOB
MaxkcumanbHas TiyOnHa, O06beM BOIHOM MacCHI,
Bonoem Cpennss riryOuHa, MeTp
MeTp MUJIJTHOH METPOB3

161. OT6op npoO HA THAPOXUMHUYECKUN aHAIU3 MPOU3ZBOJAUTCA MO OOLICTPUHATHIM
METO/IMKAM Ha BCEX CTaHIMAX uccienoBanuid. [[poOsl oTOMparoTCs U3 MOBEPXHOCTHOTO CIIOS
BojibI (0,2 — 0,5 MeTpoB), a Ha BoJloeMax ¢ IIyOMHOM OoJsiee 3 METPOB M U3 MPUIOHHOTO CIIOS
(mpu momomM MpoOooTOOpHON cucTeMbl M Oatometpa). Ilpu orGope mpobd m3MepseTcs



TEeMIEpaTypa BOAbI — y IIOBEPXHOCTH TEPMOMETPOM, Ha IITyOHMHE TEPMOMETPOM B OaTOMETpE.
Tak>xe mpoBoJATCS HAOMIOJIEHUS 32 MPO3PavyHOCTBIO BOJBI 1o AUCKYy Cekku. Omnpezenenue
CoJlepKaHMUsl PACTBOPEHHOTO B BOJE KHUCJIOPOJa MPOU3BOAMUTCS Ha MECTE OKCHUMETPOM,
BOJIOPOIHOTO ToKazaTens — pH-Merpom. IIpoObl Boabl PUKCHPYIOTCS W JTOCTABISIOTCSA B
71a00paTOPHUIO IS MOCIIEAYIONIEr0 aHAIN3A 110 ATTECTOBAHHBIM METOAMKAM Ha COJep KaHUe:
OCHOBHBIX MOHOB (KaJIbLIMM, MarHui, Kanui—HaTpuil, ruipokapOOHaThl, KapOOHATHI,

XJIOPUJIBI, U CYJIb(aThl);

OMOTeHHBIE COSAMHEHUS (AMMOHMM, HUTPAThI, HUTPUTHI U (ocdaThl);

NepMaHTaHaTHAsA OKUCIISIEMOCTb.

Pe3ynbTaThl MpeACTaBIAIOTCA B BUJIE TAaONMIIBI, B KOTOPOW OTpakeHbl JaHHBIC
THIPOXUMHUYECKOTO aHanu3a (Tabmuibl 46, 47). [Ipu MHOTONETHUX MCCIICOBAHUIX, AaeTCS
Tabnuua, rae MpeacTaBleHbl CBEACHUS 3a Psij JIET, a TaKXKe MPUBOAUTCA CPAaBHUTEIbHBIH
aHaJIn3.

Tab6mmma 46. O6mas MuHEepaM3anusa 1 COAEep>KaHHe OCHOBHEIX HOHOB B 03€pax

. OOmras

T'mnpokap6o . . Kamuit +

Xnopuasl, Cynwsdars, Kanpuwmit, Maraui, i N MHHEpaIu3a
HaTBHI, aTpui,

O3epo WUTATpaMM/ MHJUTHTPaMM MIJUTUTPaMM MUJLTHUTPaMM p mus,

MUJUTUTPAMM MUJUTATPAMM

nmermmerp3  / menmmerp3 / mermmerp3 / menmmeTp3 MUJUTUTPAMM
/ nenumeTp3 / nenmmeTp3

/ nenumeTp3

Tab6mma 47. CoaepkaHre OpraHAIecKOro BemecTBa M OHOreHHBIX COeIUHEHHH B 03epax

Ilepmenranatu ..
AMMOHUHHBIH

a 4 Hurpurtsl, Hurtpartsl, docdarsr,
a3zoT

Ozepo pH OKHCIISIEMOCTB, ’ MIJUTUTpaMM/  MIUUIATPaMM/  MUJUTATpaMM/

MUJUIATpaMM/

MUJLTUTpamMm/ JenuMeTp3 nenuMeTp3 meruMeTp3
JenuMeTp3

JeruMeTp3

162. IIpu nmpoBeaeHNN HAYUYHBIX UCCIEA0BAHUI HAMPABIEHHBIX HA ONPEIEICHNE 3aI1acOB
1 OOIIUX JOMYyCTUMBIX YJIOBOB raMMapyca HE0OXOJIMMO M3YYUTh BHJIOBON COCTaB BBHICIICH
BOJHOM pPACTUTENBHOCTH, CTENEHb €€ Pa3BUTHS, a TAaKXKe IUIONIaJb aAKBATOPUHU, 3aHATON
KECTKOU U MATKOW paCTUTEIBHOCTHIO.

163. TIpoObI 300MIIaHKTOHA TIpU TIyOMHax Oojee 2 METPOB OTOMPAIOT TOTATbHBIM
00JI0OBOM TOJILIH BOABI Majoi ceTbto [[xeau, eciau riyOuHbI MEHee 2 METPOB, TO MaTepHual
M0 300IJIAHKTOHY coOupaetcs oTiexxuBanueM 100 TUTPOB BOABI Yepe3 MIIAHKTOHHYIO CETh
AnmreiiHa. B ceTsax ucnonb3yercs MenbHU4YHbIM raz Ne 55 — 70. ®ukcauus mpoO
MPOBOJUTCS pacTBOpoM (opmanauHa. [IpoOsl 300MIaHKTOHA OTOMPAIOTCS IS M3YUYCHHS
CJIeIyIOLIUX MapaMeTPOB:

TaKCOHOMUYECKHUIN COCTaB;

00I11as1 YMCIEHHOCTb COOOIIECTBA;

oOmrasg bmomMacca;

COCTaB JJOMUHAHTOB (JIOMUHHUPYIOIIHNX IPYIH U BUIOB);



YUCJIEHHOCTh OCHOBHBIX TPYII U BUJIOB;

Oromacca OCHOBHBIX TPy U BUJIOB.

164. OT60p 1po6 OeHTOCa MPOBOAUTCS THOYEpHaTeneM IleTTepcena ¢ momaapio 3aXxBaTa
1/40 metpoB2. OTOOpaHHBIA TPYHT TIIATEIBHO MPOMBIBAETCS YEPe3 MPOMBIBOYHYIO CETh,
BbITIOTHEHHYIO U3 ra3a Ne 40. ITocne dero, ruipoOMOHTOB BHIOUPAIOT MUHIIETOM, TOMEIIAIOT
B MEHUIIWJJTHHOBBIE (hi1aKOHBI U GUKCUPYIOT pacTBOpoM dopmanuHa. [ansHeitas padota ¢
npobamu O€HTOCa MPOBOJUTCS B TAOOPATOPHBIX YCIOBUSIX, T/I€ OMPEACISIOTCS CICAYIOIINE
napaMeTphbl:

TaKCOHOMHYECKHH COCTaB;

001111 YUCIIEHHOCTh COOOIIECTBA;

obmras Omomacca;

COCTaB JJOMUHAHTOB (JIOMUHHUPYIOIIHUX IPYI U BUIOB);

YUCJIEHHOCTh OCHOBHBIX IPYMI U BUJOB;

Oromacca OCHOBHBIX TPy U BUJIOB.

165. H3ydenue ruapoOMOIOTHYECKUX MPoO HAYMHAETCS C
TaKCOHOMMYECKON TMPUHAJIC)KHOCTH OPraHU3MOB C MPUMEHEHHUEM
Yucnennocts ocobeit B mpo0Oe yCTaHABJIMBAETCS CUETHBIM METOJOM C

ONpeaeIeHUs
MUKPOCKOTIA.
IPUMEHEHUEM

MHKpPOCKOIa. buomacca 300MIaHKTOHA OMNpEAEIsSeTCs YMHOXEHHEM YHCICHHOCTH
OpPraHU3MOB Ka)KJIOTO BUJA HA €r0 MHIMBUAYAJIBHYIO MacCy U CyMMUPOBAaHHUEM PE3YIbTATOB

[0 TpyIINaM U COOOUIECTBY B 1esioM. buomMacca 3000eHTOCa onpeesieTcs MyTeM NpsiMOTro

B3BEILIMBAHMUS HA BECAX C JUCKPETHOCTHIO, 00ECHEUHBAIOLIEH JOCTOBEPHOCTh U3MEPEHUMN.

ITocne 06paboTku TPOOBI MPOU3BOAUTCS TIepecyeT Ha 1 MeTp3 (U1l TIaHKTOHHBIX MPo0) 1 1

MeTp2 (711 OEHTOCHBIX MPOO).

166. Pe3ynpTaThl ruipoOUOIOTUYECKUX UCCIETOBAHUN MPUBOJATCA B BUJE TaOUII, B
KOTOPBIX OTpakKeHBbI BUJOBOM COCTaB MIaHKTOHA U OeHToca. KonnuecTBeHHbIEe TTOKa3aTenu (
Tabnuna 48) OCHOBHBIX TPYMNI OPTaHU3MOB TAKXKE MPEJCTABISIIOTCS B BHJE TaOmHIl (115
300IJIAaHKTOHA U 3000€HTOCa OT/IEeIbHO). [Ipu nMpoBeieHN MOHUTOPUHTOBBIX UCCIIEA0BaHUN

IIpHY HAJIMYHHN CBeI[eHI/Ifl 3a pag JICT 1acTCA CpaBHI/ITCHBHBIﬁ aHaJIn3.

Tabmuma 48. YucneHrOCTs M OHOMacca (OTeIFHO LI IUIAHKTOHA H GeHTOCa)

Yucmennocts, bumomacca,
OcHOBHEIE

SK3eMIUIAp/  MHJLTUTpaMM/
TPYTIITED

MeTp3 MeTp3
Konosparku

BerBucroycsie
Becnonorue
Bcero
167. OT60p npoO 1151 onpeieeH sl 3amacoB raMMapyca MPOBOJUTCS KOHYCHOW CEThbIO
JUIMHOM 2,0 MeTpa ¢ BXOAHBIM KOJIbLOM AuaMeTpoM 0,5 MeTpa, N3rOTOBICHHOW U3 TKAHU IS



cut Ne 10 — 12. BrIpe3anue cToyida BOABI MIPOU3BOJMUTCS CBEPXY IPH ONMYCKAHUU CETH CO
ckopocthio 0,3 — 0,4 metp/cexynna. [Ipu onmyckaHuu Ha JHO JaHHAsI CETh 3aXBaThIBAET U Ty
YacTh MOIMYJISIITUN TaMMapu/I, KOTOpasi BeJIeT OCHTOCHBIN 00pa3 )KU3HU.

168. YncineHHOCTh 0c0o0€H B MpoOe onpeIessieTcsi CYETHBIM METOIOM, HHIUBUAY AJIbHYIO
Oromaccy OmpenemstoT MyTEeM B3BEIIMBAaHUS Ha Becax ¢ AUCKpeTHOCTHI0 He meHee 0,001
rpamma. buomaccy rammapyca Ha OTJENbHOM CTaHIIMU OMPEEISIOT MyTEM B3BEIIMBAHUS Ha
Becax BCeX 0coOell B MpobOe ¢ JaJbHEHIINM MEepecuyeToOM JaHHOW BEJIMYMHBI HA €JUHULLY
wiomaau (1 merp2). Benuuuny cpenneii Onomaccsl raMMapyca Mo BOJIOEMY BBIUKCISIOT KakK
CpeaHIo aprudMeTHUIeCKyto 1Mo mpodam. Pe3ynbTarhl 3aHocSTCS B Ta0auity (Tadnuuna 49).

Tabmvma 49. YncneHrOCTs ¥ OHOMacca raMMapyca o CTaHIusaM 0T6opa mpob u cpenHee
3HaYCHHUE II0 BOXOEMY

Cranmuu otbopa YuciaenHocts,  buomacca, rpamm
mpoo SK3EeMIUIIP/METp2 /MeTp2

1

2

Cpennee

3HA4YCHUC
169. MxTnonornueckue MCCIEIOBAaHUS B paMKax IMPOBEJCHUS HAYYHBIX PabOT 1Mo
ONPENIECIICHHIO 3a1aCOB FaMMapyca CBOIATCA K ONPENEICHUIO CIEAYIOIINX XapaKTEPUCTHK:
BUJIOBOM COCTaB PhIO;
KOJIMYECTBEHHBIE XapaKTEPUCTUKU UXTHO(hayHbI (00I1as Macca; JIMHA OT OCHOBAHUS
TOJIOBHI JJO KOHI[A YEIITYWHHOTO MOKPBITHS);
OTHOCHUTEIIbHASL YUCIIEHHOCTb.
VYka3zaHHbIE XapaKTEPUCTUKU COCTOSHUS MXTHO(GAYHBI ONPENENSIIOTCS aHAJIOTUYHO
TaKOBBIM TIPH MPOBEJICHUU PAOOT MO OMPEICTCHUIO 3aMacOB PHIOHBIX PECYPCOB.
170. Benuuuna [1J1Y rammapyca paccUuThIBa€TCS Ha OCHOBE JIBYX MOKa3zaTeseil: ooIue
3amachkl ¥ MPOIEHT u3bATUA. [logcuer 0OmMUX AOMYCTUMBIX YJIOBOB raMMapyca BEJETCS IO

dbopmyie (54):
Y=B=+S5=*(P/B)*K (54)

rae Y — oOuuii JomyCTUMBIN yJIOB raMMapyca B CbIpOM BUJE (TOHHA);
B — cpennss Onomacca nomyasiuuu raMmmapul (TOHHa/TeKTap);

S — momaaer BogoeMa (rekrap);

P/B — ko3 punmenT (115 nomyasuuii raMmMapHl B CpeAHEM paBeH (2);
K — k03¢ dutineHT BO3MOKHOTO U3BATUS YacTH momysisiiuii (0,5)
Pe3ynbpTaThl NpuBOAATCS B BUJIE TabnuLbl (Tadauna 50).



Tab6mma 50. 3amacer u IIJY rammapyca

IMnomans buomaccel rammapyca
Bomoem 3amac, TOHHa II1Y, TouHa
BOJ0EMa, TeKTAP  rpamm/MeTp2 TOHHA

171. Ilo pe3yabTaTaM MPOBEACHHBIX MCCICIOBAHUN MOATOTABIMBAIOTCS PEKOMEHIALINHT
110 3QPEeKTUBHOMY U PALIMOHATIBLHOMY HCIIOIB30BAHUIO 3aI1aCOB TaMMapyca.

172. Onpenenenne npeaeabHO—IOMYCTUMBIX YIOBOB JadhHUU MPU MPOBEJCHUN YICTHOU
CBEMKHU COCTAaBJISIFOTCA CXEMbl BOJOEMOB W IUIAHUPYETCS KOJWYECTBO M PACHOJIOKECHUE
cTaHIuii HaOmoaeHu. OnpeaensroTcs MOphOIOTHIECKHE TapaMeTphl BOJIOEMOB — JIJIMHA,
MIUPUHA, TUIOLIAb, cpeaHssa riyouHa. [lapaMeTpsl BOJOEMOB OMPEAEISIOTCS C MOMOIIBIO
MHCTpyMEHTOB nporpammbl Google Earth ¢ KOppeKTHpPOBKOW Ha MECTHOCTU C MOMOILIBIO
cnyTHUKoBoro mpuemHuka GPS u mpomepom rinyOouHbsl Bojgoema. Ha kaxjaoil craHimu
MPOBOJISITCA HAOJIOJEHUST 3a MPO3PAYHOCTHIO BOJABI MO AucCKy Cekku, TeMmepaTypoi
MOBEPXHOCTHOTO cJi0s1 BoAbI (0,2 METPOB), a TAKKE METEOPOJIOTHUUECKIE HAOTIOICHUS.

173. Ot6op npoO BOJBI HA XMMHUYECKUM aHAIU3 MPOBOJUTCS MO OOLIETIPUHSATHIM
Metoaukam. [IpoOsl BOABI B KOHCEPBUPOBAHHOM BHJIE€ JOCTABISIOTCS B JTAOOPaTOPHUIO IJIS
MOCJIEIYIONIETO XMMUYECKOr0 aHallu3a Ha COJep’KaHHe OCHOBHBIX MOHOB UM OMOTEHOB, a
TaKXk€ HEKOTOPBIX (PU3UKO-XUMHUYECKUX CBOMCTB. OmpejereHrne coctaBa U CBOMCTB BOJIbI
OPOBOAUTCS JBYMS METOJAaMH — TUTPUMETPUUYECKHUM M KOJOPUMETPUYECKUM IO
CYIIECTBYIOIIUM METOIUKAM.

174. I1po6sl 3001IaHKTOHA OTOUparoTCs ceThio [kean nnu AmimreiiHa BEpTUKAIbHBIM
MPOTATUBAHUEM OT JHA JI0 TMoBepxHOCTU. KoHcepBUpOBaHHBIE MPOOBI 300IJIAHKTOHA
JIOCTaBIIIOTCS B 1a0OPATOPHIO SISl TOCIIEAYIONMIETO U3yUSHHUS CASAYIOMNUX TapaMeTPOB:

BUJIOBOW COCTaB;

00111ast YUCIEHHOCTh COOOIIECTBA;

ob1mas OmomMacca;

COCTaB JJOMUHAHTOB (JIOMUHHUPYIOIIUX IPYIII U BUIOB);

YUCJIEHHOCTh OCHOBHBIX T'PYII U BUJIOB;

Oromacca OCHOBHBIX TPYII U BUJIOB;

KOJIMYECTBEHHOE M KAYECTBEHHOE PACIIPEICTICHUE 110 30HAM.

175. OnpenensieTcss YMCICHHOCTh U OMoMacca nadHUil B BojoeMe, paclpejiesieHue
YUCJICHHOCTH T10 30HaM (OHMOTOoIaM) BOJOEMa.

176. KonuuecTBeHHbIEC TTOKa3aTeNH (YUCIEHHOCTh, OMoMacca) MPUBOJATCS CHavaja 1o
Ka)XJIOM CTaHIIMM OTJIENIbHO, a 3aT€M B 1I€JIOM 10 BojgoeMy (Tabmwuia S1).

Tabmvma 51. 3Ha49eHNs YHCIEHHOCTH H OMOMACCH! fadHuiH

Crannus 1 Crannus 2 Crannus 3 Crannus 4
YHUCJIEHHOC YUCJIEHHOC YHUCIIEHHOC YHUCIIEHHOC
Bunas Th, THICSYU Th, THICSYU Th, THICSIUH Th, THICSYU

nagpHH



9K3eMILUISIP Ouomacca, 3K3EMIUIAP Ouomacca, OK3EMIUIP Ouomacca, OSK3EMIULIP Guomacca,
OB/ MeTp3  mmymurpam OB/ METP3  Mumamrpam OB/ METp3  muyurpam OB/ METP3  MUIIMIpaM
M/ MeTp3 M/ MeTp3 M/ MeTp3 M/ MeTp3

Bcero

177. O6mas (BamoBasi) Ouomacca gadHUN B BOJOEME HAXOJUTCS METOJOM TUIOmaaeH (
CMOTpPHTE BBIIIE), TOJBKO BMECTO IUIOAnu B (opmyiy 54 moxacrasisieTcsi oObeM BOJIbI,
nporexkeHHoil cerbto Jlkeau u ob6beM Bonbl B Bojoeme. [lpu aTtom kKoddduiueHt
ynoBuctoctu cetu xean 6muzox k 1,0.

178. Onpenenenne npeaeabHO—IONYCTUMBIX YJIOBOB PEUHBIX PAKOB MPU MPOBEICHUU
Y4ETHOM CBEMKH COCTaBIISIIOTCA CXEMBbl BOJOEMOB, W IUIAHUPYETCS KOJIUYECTBO H
pacroyio)keHne CcTaHnui HabmoaeHui. OnpenenstoTcs MOpGOIOTUYECKUE MapaMeTphl
BOJJOEMOB — JUJIMHA, IIMPHWHA, IUIOIMIAAb, cpeaHsis rinyOuna. IlapameTrpsl Bog0EMOB
ONPEIENSIOTCA C TOMOIIBIO HUHCTPYMEHTOB nporpamMMbl Google Earth ¢ koppekTupoBkoil Ha
MECTHOCTH C MIOMOIIIbIO CTyTHUKOBOTO NipueMHnKa GPS u nmpomepoM riryOnHBI Bojjoema.

179. B kpynHbIX BOoJ0€Max CO 3HAYUTEIbHBIMU TJIyOMHAMU IJIOTHOCTH PAaKOB IO
aKBaTOPUU CWJIBHO PAa3INYaeTCs], paKu MPEANOYUTAIOT TIIMHUCTHIE TIOOEPEXbs TIECUAHBIM, C
YBEJIIMUCHHEM TTyOUHBI UX KOHIIEHTpAIUsS CHUXKAETCS, U OHU MPAKTUYECKU HE BCTPEUAIOTCS
rnyoxke 6-7 wmetpoB. IlosTomy, mpexiae Bcero, HYXHO ONPEACIUTHh IUIOMATh
pacnpocTpaHeHUs! PAKOB 10 BOJOEMY U IJIOTHOCTh UX KOHIICHTPALIUU B PA3IMYHBIX OMOTONAX
. OTO nAenaercss MyTEeM IMOCTAHOBKH PAKOJOBOK pPa3IMYHOTO THUMA U CTaBHBIX CETEH B
Pa3TUYHBIX YYACTKaX BOJOEMA.

180. PakoyOBKH pacCTaBIISIIOT HA paCCTOSIHUM HE MEHEE 5 METPOB JPYT OT JIPYyra, HA HOYb
, UTO CBA3aHO C TOBBIIIEHUEM aKTUBHOCTH PAKOB B HOUHOE BpeMmsl. [IponomKUTEIbHOCTD J0Ba

coctaBisieT 12 yacoB. IloiimaHHbIe paku moABEpraroTcs OMOaHAIU3Y U MOACYETY (TaOIUIbI
52,53, 54).

Tabmvma 52. Pe3ynbTaTHBHOCTH y/IOBa PaKOB B Pa3iIMIHBEIX OPYAUAX JIOBA

. Opynus KonunuectBo, Macca, . Opynus KonnuectBo, Macca,
Paiion Paiton
JoBa MTYK KHJIOTpaMM J0Ba IITYK KHWJIOTpaMM
IIpumeuanue — opyaus noBa: | — ceTH CTaBHBIC, YJIOB Ha CETETIOCTAaHOBKY B cyTKH (20-80 MummmumeTpos 1o 25

MeTpoB); 2 — HEBOJ S0 METPOB, YJIOB 3a OJIHO MPUTOHEHNUE; 3 — PaKOJIOBKH, YJIOB HA OJTHY PaKOJIOBKY B CYTKH

Tabnwma 53. PazMepHO—BECOBO# cOCTaB pakoB

Tlokaz ZJIMHA, CAHTUMETP

aTelm | 5 6 7 8 9 10 11 12 13 14

Hroro

Macca

b
rpaMm
(
MHUH—M
akc)



Cpenun
a5

Mmacca,
rpamMmm

Ta6muma 54. IIponeETHO® COOTHOMIEHH® PaKOB IO Pa3MEPHBIM IpyIIIaM

Ilokaz MAuHA, CaHTUMETP
atenu 5§ 6 7 8 9 10 1 12 53 "
%

Hroro

n

181. Jlns monmydeHus CBEACHUM O YHUCJIECHHOCTHM PAKOB, HA KPYIHBIX BOJOEMax
UCIIOJIB3YETCsl METO/I psAMoro yueta Tpanamu (Kacnuiickoe Mope) U 3aKHIHBIMA HEBOJIAMH.
YKCIIEHHOCTh PAKOB ONPEIEIISIETCS] METOOM IUIOMIA/IEN MO pa3IMYHbIM OHOTONaM:

N =S5=+n/s=k (55)

rjae: N — 4iCIIEHHOCTh PaKOB B OMPEEICHHOM y4acTKe BojoeMa (OHOTOTIE), IK3EMILISD;

N — YUCJIEHHOCTh PAKOB B YJIOBE, SK3EMILID;

S — miomaae OUOTOIIA;

S — 00JIOBJICHHAS TUIOIIAb;

k — ko3 PUIIMEHT yIOBUCTOCTH OPYaUs JIOBA.

3aTeM YHUCIEHHOCTh PakoB IO BceM OwmoTomam cymmupyercsa. Kosddunment

YJIOBUCTOCTH OPYAHS JIOBA OEpETCS MO JUTEepaTypHBIM JaHHBIM. JIOB 3aKMIHBIM HEBOIOM
MIPOU3BOUTCS TOJBKO B HOYHOE BpeMs. bruoMacca pakoB ompenensieTcss Kak Mpou3BeecHUE
pacyeTHOM YMCICHHOCTH U CPEIHEN Macchl 0COOeH:

B=N+*w (56)

rae: N — 4HCIIEHHOCTh PakoB B BOJIOEME, IK3EMILIAP;
B — 00muii 3amac, kujaorpamm;
W — CpeaHsisi Macca, KUJIOTPaMM.

182. OT0B pakoB MPOU3BOAUTCS PAKOJOBKAMHU PA3IUYHOIO THUIA U MOAUDUKAIINH,
MPOJOJLKUTENBHOCTh DKCIO3ULMU cocTaBisgeT 12 wyacoB. IIpoBepka opyauii noBa
OPOU3BOAUTCS 2 pa3a B CyTKH: YTpOM M BeuepoMm. JIOB mpoBoAUTCS A0 TEX IOp, MOKa
CYTOYHBIN YJIOB HE OyJeT ONM30K K HyJt0. UMCIEHHOCTh pakoB B BOJOEME OLICHUBAETCA C
UCITOJIb30BAHUEM METOJA TUIOIA/ICH:

N=Yx*s (57)



rae: N — 4hCIIEHHOCTh PakoB B BOJIOEME, IK3EMILIAP;

Y — MIOTHOCTH PAKOB, FK3EMIUISIP/METP2;

S — IUIOIIA/b pacipeaciCHUs, MeTp2.

183. [Inomanp pacnpeneneHus, rie paku HaXoAsaT cede yOeKUIla U MUIlly, OIpeIesaeTCs
AMITMPUYECKHU, TyTEM MPOOHBIX JOBOB. 75l onpeneneHus: MIOTHOCTU UCXOMAT U3 BEIUYHMH
CYMMAapHBIX yJIOBOB Ha KOHTPOJIbHBIX YUacTKax 3aJaHHOM IUIONAAu. Y JTOBBI CYMMUPYIOTCS,
U TIOJYyYEHHBIN pe3yJibTaT MPUHUMAETCS 3a 3alac pakoB HAa KOHTPOJIbHOM ydacTke. Jliis
pacdyeTa IUIOTHOCTH PAaKOB CYMMAapHBIM YJIOB MPUBOAUTCA K EIUHUIE I[UIOMAAU
KOHTPOJIBHOTO yd4acTka. buomacca pakoB ompeaensieTcss Kak MPOU3BEICHUE PaCUETHOU
YUCJICHHOCTH U CpeHEeN Macchl 0COOCH.

[Ipu pacuere MpOMBICIOBOrO 3amaca pedyHOro paka Jjs BoaoeMoB Kazaxcrtana
YUHUTBIBAIOTCS TOJBKO IOJIOBO3pEJIbIE OCOOM, MOJOBO3PEIOCTh KOTOPBIX HACTYIMAET MpPHU
nnuHe 9—11 caHTUMETpPOB.

Takum 00pa3om, MPOMBICTIOBBII 3aMac pacCYUTHIBAETCs Mo (popmyre:

M@ = M) — M) (58)

rae: M(11) — mpoOMBICIIOBBIN 3amac, TOHHA;
M(0) — oOmmumii 3amac, TOHHA;
M(10) — 0011ast Macca HEIoJI0BO3PEIbIX 0CO0EH, TOHHA.
184. TIpombICcIIOBOE U3BSITHE ITOTO BUA 0€CIIO3BOHOYHBIX, B CUJTYy €TI0 OUOJOTHUYECKUX
0COOEHHOCTEHN, HE JOJKHO mpeBbimarh 30% OT MpoMbICIOBOrO 3amaca. Mcxoas u3 3Toro,
NpeieTbHO IONYCTUMBIA 00bEM U3BSITHS PAKOB paCCUUTHIBAETCS MO hopmyJie:

My = My, = K (59)

rae: [I1Y — npenenbHO-A0MYyCTUMBIN 00BEM U3BATHS, TOHHA;
M(11) — IpOMBICTIOBBI 3arac, TOHHA,
K — xoadpunrient uzbsatus, Benuunna pasuas 30 % uim MeHee.

185. Ilpu merone ompeaeneHuss TPaHUYHBIX OPUEHTHUPOB 3amaca sl BbIPAOOTKH
CTpaTerud OCTOPOKHOTO YIIPaBJICHUs 3amacaMyd IO OHOJOTMYECKUM IOKa3aTelsiMU
COCTOSIHUSA 3amaca Nomyssiqui Buja pblo sisitores kpurepuu LC50 u LMSO0.

PaBenctBOo 3Hauenuit kpurepueB LCS50=LMS50 sBnseTcs rpaHMYHBIM OPUEHTHPOM
COCTOSIHUSA 3amaca TOro Ui UHOTO BUa pbIO B BOJIOEME.

ITpu LC50 < LMS50, npu pacuere [1/IY naHHOro BHAa UCHOJNB3YIOTCS CHUYKEHHBIE
KO3 PUIMEHTHI U3BATUS HA AAHHBIA BUJ PBHIOBI B CIEAYIOLIEM KaJl€HJAPHOM roay AOJIKEH
OBITh MEHBIIIE, UEM B TEKYILIEM TOAY.



[Tpu LC50 > LMS50, npu pacuete [1]IY He TpeOyeTcss mpuMeHeHne Mep ynpaBieHus (
MOHMKEHUS KO3 (ULIMEHTA U3bATHSI) 3arlacamMu pbIO.

186. Ilpu cTaOUIBbHOM COCTOSIHMHM MOMYJSILUU pPacdyeT BEAETCS B COOTBETCTBUU C
OOILIENPUHATEIMU METOJIaMH, TPH STOM HCHOJB3yloTcs Meroasl "TropuHa, 3BIKOBA,
KOHIIETIIHSI HEOAHOPOIHOCTH Moy iaunid Mankuna" u npyrue.

[Ipu noCTHKEHUU TPAHUYHBIX OPUEHTUPOB 3amaca Mo OUOJIOTrHYECKUM MMOKA3aTENSIM PhIO
LM50= LC50, npumensercs ¢opmyna Z=2F, To ectb Ko3pduuueHT uszbatus F
paccunTtbiBaeTcs ¢ kodddurmentom 0,5 oT kodpduiienTa oodieir cMepTHOCTH Z.

[Ipu mocTHkeHWM TPaHUYHBIX OPUEHTHUPOB 3armaca MO KOHKPETHOMY BHAY PHIO
KOd(POUIMEHT M3BATHS Uil JAHHOTO BHJA YCTAHABIMBACTCS, MCXOAS U3 MPENEIbHOTO
Bo3pacta T y pbIO JaHHOTO BUIA B yi0Bax (BEIOOPKE).

187. B tabnune 55 npuBeleHbl pacyeThbl TEOPETUUYECKUX 3HAYCHUH MPENEIbHOIO
BO3pacTa phI0 MpU pa3IMYHBIX 3HAUCHHUAX KOdhPuimenTa oo1ieit cMepTHOCTH (Z) U YCIOBUH,
YTO MUHUMAJIbHASI YUCIEHHOCTH pbIO cocTaBisieT okoio 0,01 (1%).

s pacdyeta kodPduUIIMEHTa U3BATUS TO TPEACIHLHOMY BO3pacTy phIO B yJIOBax,
HE0OXO0IMMO HCIOJIb30BaTh BCIIOMOTaTeNbHYI0 Tabnuity 56. Hampumep, npu npeneabHOM
BO3pacTe pbI0 JaHHOTO BHUJA B ylioBax (BbIOOpPKE) B 5 jeT, KOXDPUIUEHT HUIBATHUS
ycranaBiauBaetrcs F=0,3. Ilpu npenenbHom Bo3pacte 13 neT, KOdIPOUIMEHT U3BATUSA
ycranaBinuBaerca F=0,15.

Tabmuma 55. YnuCcIeHHOCTS OMyJIAIMH PHI0 B 3aBHCHMOCTH OT K03()(¢ummenTa 00me# CMEpTHOCTH
(romoRoii yosum) (B 3aa9eHmIx ot 0 10 1)

Bospacr, Kosdduuuent ronosoit yobm Z

et 0275 03 0,325 035 0375 04 0,45 0,5 0,55 0,6
0+ 1 1 1 1 1 1 1 1 1 1

1 0,725 0,7 0,675 0,65 0,625 06 0,55 0,5 0,45 0,4

2 0,526 0,49 0456 0423 0391 036 0,303 025 0,203 0,16
3 0,381 0,343 0,308 0275 0244 0216 0,166 0,125 0,091 0,064
4 0276 024 0,208 0,179 0,153 0,13 0,092  0,0625 0,041  0,0256
5 0,2 0,168 0,14 0,116 0,095 0,078 0,05 0,031 0,018 0,01
6 0,145 0,118 0,95 0075 0059 0,047 0028 0,016 0,008

7 0,105 0,082 0,064 0049 0,037 0028 0,015 0,008

8 0,076 0,057 0,43 0032 0,023 0017 0,008

9 0,055 0,04 0,029 0,021 0014 0,01

—_
(=]

0,04 0,028 0,02 0,013 0,009
0,029 0,02 0,013 0,009

0,021 0,014 0,009

0,015 0,01

0,011

— e e
AW N =



Tabmrma 56. KoadpdummuenTs o6meii cMepTHOCTH Z (TOA0BOM YORUIN) U pEKOMEHyEeMEBIE
k03¢ ¢HuueHTH H3bATHA F IIpH TOCTIDKCHIM TpaHMIHBIX OPHEHTHUPOB 3aIIaca, HCXOAS U3
Ha0IF0/TaeMBIX 3Ha9E€HHI MpeIeIbHOr0 BO3pacTa prId B ylnoBax (BEIOOpKE)

Kospdpu T (mpenenbHBIN BO3PACT B YJIOBAX)

IHCHTBL |5 6 7 8 9 10 11 12 13 14
zZ 0,6 0,55 0,5 0,45 0,4 0,375 0,35 0,325 0,3 0,275
F 0,3 0,275 0,25 0,225 0,2 0,188 0,175 0,163 0,15 0,138

188. Bomoembl B rpanuniax o0co00 OXpaHAEMbIX MNPUPOAHBIX TEPPUTOPUN —
HENPOMBICIIOBBIE, B CBSI3U C ueM orpeaenenue s Hux [TV ¢ korduurueHToM u3bsaTus, 4To
U JUId TPOMBICIIOBBIX BOJOEMOB, HeAonmycTuMo. B artou cBs3u, nmpu pacuere 1[IV
npuUMeHsieTcsl "MPEAOCTOPOKHBIN MOAXOA" C UCTIONIb30BaHUEM KOG (OUIIMEHTOB U3BITHS, HE
BbILIE YKa3aHHbIX B NyHKTe 186 Hacrosmux IlpaBun. Ilpu stoM, oObeM u3bATUA IS
PEKpEAlMOHHBIX LIEJIeH, Leaeld BOCIPOU3BOJCTBA M HAay4YHOrO JIOBA yCTaHABIIMBAECTCSA B
npenenax 10 % ot ompeneneHHoro ooéOmienpudHaHHbiMu Metoaamu [I1Y (mpenenbHO
JOIyCTUMOTO yJIOBa).

189. HenoctaTok coOpaHHOIO MaTtepualia 1o BOJOEMY MECTHOTO 3HAYEHUS C JIMMUTOM
MeHee 10 ToHH.

[Ipu oOcnenoBaHuM OOIBIIOTO KOJIUYECTBA BOJOEMOB HEOOIBIION TIJIOMIATN U ASPUITUTE
BPEMEHHU Ha UCCJEI0BAHMS, 3a4aCTYI0 HE YAAETCs MOJYyUYUTh HYKHBI1 00beM OHOIOTHYECKO
uHdopmaIuu g pa30UBKU YHUCICHHOCTH PBIO 10 BO3pacTHhIM rpynnam. [lo meTomonorun
BHUPO, sto 11l ypoBens nHdpopMalMoHHOT0 0OecreueHus MporHo3a (Haubosiee HU3KHil) —
HEJI0OCTaTOYHAS TIOJTHOTA U (MJIM) KQ4€CTBO JOCTYITHON MH(GOPMAIIHH.

[Tpu 3TOM, HOMycKaercsa npumeHenue npuHiuna Data Limited Methods — DLM.

[IpomexxyTouHas mpoueaypa OCHOBaHA HAa METOAAx Koppekuuu Benaudussl [1/1Y,
MOJIYYEHHON TpPHU MOCJHEAHEM MPUMEHEHUM OCHOBHOM pacdyeTHOW MNpolenyphl, ¢ y4€TOM
Ha0JII0JaeMbIX TEHACHIMI B TMHAMHKE 3aI1acoB.

[Ipu 3TOM, 00s13aTEILHOE YTOUHEHHE 3aM1aCOB C MHCTPYMEHTAJILHON ChEMKOM Ha BOJIOEME
MPOU3BOJAUTCS pa3 B 3 rojaa. JlomycTuMo HUCHOIb30BaHUE TaOIWYHBIX KOA(PGUIIMEHTOB
m3bsaTusA (Mankuna u apyrue).

190. Ecnu B onpenienieHHbINA KaJIeHJapHbINA 01 BOAOEM 3apblOMIIM OAHOW reHepaluei ppio
U TpU ATOM HE OBUIO €CTECTBEHHOI'O BOCIPOM3BOJCTBA, TO BO3MOXXHO IPUMEHEHHE
koapuimenta uzbsaTusa 1,0, TO ecTh U3bITHE BCEM MXTHOMACCHI JAHHOW MOMYJISIIIUU MIPU
JOCTHKEHUU €€ 0COOSIMU TPOMBICIIOBOM HABECKHU.

191. Buapl, KOTOpbIE CaMONPOU3BOJILHO WJIM HAMEPEHHO MPOHUKIN WU BHECEHBI B
BOJIOEMBbI (4y>KEpOJIHbIE BHUbI), KOTOPbIE MOTYT HaHECTH yHIepOd OHOJOrUYECKOMY
pPa3HOO0pa3uio, B LENSAX OTPaHUYCHHUS MX JaTbHEWIIEro pactnpoCTpaHEHHUs, MPUMEHSETCS
ko3 durmentT uzbatusi, paBusiii 1,0, To ecth [1/IY ycranaBnuBaeTcss B oObeme, paBHOM
IPOMBICIIOBOMY 3aracy WM o01ei bruomacce MomyJssuuil 3TUX BUIOB.



192. ®UTOMIAaHKTOH.

1) Ot6op npoo.

OT60p IP0o06 HUTOTUTAHKTOHA JIJISI KOJTMYECTBEHHOTO Y4YeTa MPOU3BOIUTCS CIICIIMATIbHBIMU
npubopamu — OGaTtomerpamMu. B mpakTuke npuMeHsieTcs cOOp HHTErPUPOBAHHBIX MPOO
¢urornankrona. [[is aToro 6aromerpoMm (JLTMHA KOTOPOTO, Kak MpaBuio, cocrasiseT 0,5
METPOB) MOCJIEIOBATEIHLHO OTOMPAIOTCS MPOOBI uepe3 Kaxasie 0,5 METpOB 10 MaKCUMAaIbHOU
rIIyOUHBI (IO THA WM TTTyOUHBI yTPOEHHOU npo3payHocTh). OToOpaHHbIE MPOOBI CIMBAIOTCS
B COCY/I, 13 KOTOPOT0 OEpyT HHTETPUPOBaHHYIO P00y /i ananuza (0,5—1 nutp).

Jns oOHapyXeHus eIMHUYHBIX 0cOO0el BHJIOB — MHIAUKATOPOB CApPOOHOCTH BOABI
MPOBOJAT JIOB (PUTOIJIAHKTOHA MyTEM MPOILEKUBAHUS ONPENIEICHHOIO 00beMa BOJIbI Uepe3
MJIAHKTOHHYIO CeTh (HOMUHAJBHBIN pazMep orBepcTHil 10 100 MUKpPOMETPOB) C OMOIIBIO
3aueprnbIBaHUs WU MPOTHKKH. CeTh 00naBauMBaeT 0OJbITMe 00BEMBI BOJBI, YTO TIO3BOJISET
BBISIBJISITh KPYMHOpa3MEpHble M KOJIOHUAJIbHBIE BUbI, BCTPEUAIOUIMECS B BOJOEME B
HE3HAYNUTEIbHBIX KOJIUYECTBAX.

[Ipu u3ydyeHun (GUTONIAHKTOHA W3 MOBEPXHOCTHBIX CJIOEB BOJBI MPOOBI OTOUPAIOT,
3auepnbiBas BOAY B COCYJl OIpeieIeHHOro oobeMa. M3 BojjoeMoB O€THbIX (PUTOIIAHKTOHOM,
kKeJaTeNbHO OTOMpaTh MpoObl o0beMOM He MeHee | auTpa, U3 BOJOEMOB, OOTATHIX
¢durornankToHoMm, — 0,5 muTpa, a U3 BOJOEMOB IpH "1IBeTeHUH" BOJIbI — naxe 0,25 muTpa.

[Ipo6wr dutommankTona ¢ukcupytorcs 40 % pactBopa dopmaanHa U3 pacuera
JOCTUXEHUSI KOHEYHOU KoHUeHTpauuu B 4 %. bonbmne koHueHTpauuu QopmannHa
BBI3BIBAIOT JIe(popMaIuio BOJOPOCIICH M M3MEHEHME LIBeTa MX MUrMeHTta. Mcmomb3yeTcs
Takke pactBop Jltorons ¢ goOapieHneM QopMaliiHa WU CIEIUaIbHO pa3pabOTaHHOTO
¢ukcaropa. [Ipoba »TUKeTHUpYyETCS MO NPUHATON (OpMe, PErUCTPUPYETCS B IMOJIEBOM
KypHaje u akTe ordopa mpoo.

[Tpu TpaHCIOPTUPOBKE clieyeT U30erath TPSCKHU (DJIAKOHOB ¢ MpobdamMu BO M30€KaHHE
MOJIOMKH OpraHu3MoB. [lo mpuOsITHH B JabopaToprio Mpobda PErHCTPUPYETCS B KypHaje
peructpaiuu 0o6pasios (mpoo).

2) [ToaroToBka mpoObI GUTOIIIAHKTOHA K 00paboTKe.

[IpoOsl (UTOMIAHKTOHA OTCTAWBAIOTCS B TEeMHOTE He MeHee 3—4 nHeill. Bonma Haj
O0CaJKOM OTcachiBaeTcsa cu(oHOM uepe3 JBoitHoe cuTo (pa3mep oTBepcTuil He Ooznee 100

MUKPOMETPOB), IpUMEPHO 10 o0bema 100 CaHTI/IMeTp0B3 . Ilepen BTOpUYHBIM OTCTAMBAHUEM
B TeMHOTE (2 — 3 1Hs1), IpOOBI EPENNBaIOTCA B MEPHBIE LIMIMH/IPHI, U TIOCIE OTCTAaUBaHUS UX

o0veM moBoautTcs cudoHoM 1m0 S — 10 CaHTI/IMeTp0B3 . Ocalok MepeHOCUTCS B MEIIKHE
(hIaKoHBI THUTIA TCHUIIWJTMHOBBIX U JIOTIOJTHATEIEHO (PUKCHUPYETCSI OTHON — MBYMS KaIlIsIMU
40% dopmanuna. B Takom Bujae npoObl (PUTOIIAHKTOHA TOTOBBI UIsi OOpaOOTKU WU
JUTUTEITLHOTO XPaHEHUSI.

3) Unentudukaius 1 oacyeT YUCICHHOCTH (PUTOIIIAHKTOHA.



Nnentudukanmio opraHu3MOB MPOBOJAT MO ONTUYECKUM MUKPOCKOIOM C BBICOKOH
paspeniaronieii CHocoOOHOCThIO MO OMPEIETUTEISIM.

JIns mojacdeTa YUCIEHHOCTH BOJOPOCIEH MCHONB3YIOT cUeTHble Kamepshl Haxorra, "
VYuunckas", I'opsiea. Ilepen cueroMm mpoOy TIIATENHHO MEPEMEIIMBAIOT U OJHY KAaIUIIO
BHOCAT B Kamepy. KaMepy 3akpbIBatOT MOKPOBHBIM CTEKJIOM M IIOCIIE OCEJAaHUsl BOJOPOCIEH
Ha JHO NPOBOJSAT ONpPENEICHUE U NOACYET BCEX BCTPEUYEHHBIX BHUIOB, KPOME TOTO,
MIPOU3BOJAT 3aMEPbl HEOOXOUMBIX MapaMeTPOB ISl MOCIEAYIOIIETr0 BBIYMCICHHSI 00beMa
KJIETOK.

B kaxnoii npode He0OXOAMMO ONPEAETIUTh U MPOCUUTATH BCE BUABI KAK MUHUMYM B TPEX
Kamepax (Kaxaelii pa3 Oepercsa cBexkas kamis) oobemoM 0,9 mummumerpoB3 (['opsieBa) ¢
MOCJIETYIOUTUM BBIYUCIEHUEM CPEHETO apu(PMEeTHIECKOro.

Bce BcTpeueHHbIe BUABI 3aHOCATCS B IEPBUYHBIN MPOTOKOJI 00pabOTKH MPOOBI, MPOTHUB
Ka)KJIOTO MPOCTABIIAETCS €r0 YUCIEHHOCTh B KaMepe. [lepecuer yncineHHoCcTH Bua Ha 1 uTp
BOJIbI BEAYT 1O (popMmyie:

N =nv 1000/w

rae: N — 4ucio KJIeTOK B 1JIuTp BOJBI; N — YUCIO KIETOK B Kamepe o0beMoMm 1
caHTUMETP3; V — 00beM KOHIIEHTpaTa MpoObl; W — 00BbeM TPOGUILTPOBAHHOM BOJIBI.

[Ipu mocTtossHHOM 00BeMe NMpoUIbTPOBAHHOM BOJBI M KOHLEHTpaTa mpoObl (500
caHTUMETpoB3 U 5 canTuMeTpoB3) Gopmyna mpuHUMaeT Bua: N= n x 10, u cBoaUTCS K
NOJIyYEHHUIO BEJIMYUHBI .

JlaHHBIE 0 YUCIEHHOCTH OTAEJIbHBIX BUJOB CYMMHUPYIOT [0 CHCTEMAaTUYECKUM TpyHam

M B LIE€JIOM JUIA COOOIIECTBA MO KaXXJAOW CTAaHIIMH HaOIroAcHUs. YNCIeHHOCTh MOKa3aTes

MpCaACTABJIAIOT B ThICAYAX 3K3CMILIAPOB B MGTan3 HJIN MAJIJIMOH J3K3CMILISIPOB B MeTan3.

4) Iloncuet 6uomacchl (PUTOIIIAHKTOHA.

Briuncnenne OuoMacchl Kaxaoro BUZla BOJOPOCIEH MPOU3BOASAT MEPEMHOKEHUEM
YUCJIEHHOCTH KJIETOK Ha €ro MHAUWBHUAYaJbHYIO Maccy. JlJis ompeseneHuss MacCchl BeAETCS
U3MepeHne oobema KIeTOK MaccoBBIX (popm. 3amep 30 SK3eMILISIPOB BIIOJIHE TOCTATOUYEH JIS
MOJy4YeHUs MacChl JaHHOro Bujaa. OOBEeMBbl KJIETOK BOJOPOCIEH MNPUPABHUBAIOTCS K
MOAOOHBIM UM TeOMETpUYeCKUM Qurypam (Imap, HWIUHIAP, DJUIUICOUI, KOHYC). 3aTem
IPOU3BOJAUTCS HEOOXOIUMbIE MTPOMEPHI KJIETOK ISl BBIYMCIICHUSI 00BEMA 10 U3BECTHBIM IS
COOTBETCTBYIOIIHUX T€OMETPUIECCKUX PUTYDP opMyIam.

Humunanap: V=p-R*-h=3,14-R* h

Konyc: V= 1,0466 - R?

[ap: V=0,523-D°

Onnmuncona: V= 0,523-D-d?

VY nenbHbIN Bec ocobeii mpuaumaeTcs 3a 1. Obmas 6ruoMacca OTEIbHBIX TPYIIT U BCETO
¢duTorIaHKTOHA B MPOOE BBIUMCISAETCS CYMMUPOBAHHMEM IIOKa3aTesiel KaXJIoro BHA.

buomacca miIaHKTOHHBIX BOJOPOCIEH BBIPAXKACTCS B MIJLTUTPaAMM/METP3 WU FpaMM/MeTp3.



[Ipu oOpaboTke TOTambHOW MPOOBI, MONy4YeHHass Owomacca OylIeT OTpakaThb CPEIHIOO
BEJIMYMHY ISl BCEro CJIOs BOJBI. IlepemMHOKeHHMEM ee Ha TIyOMHY CTaHIHMHU (B METpax)

MoJTyJaroT Oromaccy nox 1 MeTp2 noBepxHocTH. Eciu oTOupanack cepus mpod Mo BepTHKAIH
C MPOMEKYTKOM B 1 METp, TO CpeIHIOI OMOMacCy HaXOMAT KaK CPEAHIOI apu(PMETHIECKYTO.
Eciu mpoMexxyTku oTOopa ObUIM HEPaBHBIMU, TO OMOMACCY BBIYMCIISIOT, KaK B3BEIICHHYIO
CPEIIHIOI0 apHU(PMETHIECCKYIO:

M=vlpl +v2p2+...+vnpn/pl +p2 +....+pn=>Yvpp

rjae: v — ouomacca (B rpaMM/MeTp3 ) C ompeIeIEHHOT0 TOPU30HTa; p — 1/2 mpomexyTKa (B

MEeTpax) MEXIy OTOOpaHHBIMH MpoOaMu; Y vp — OuomMacca (UTOIIAaHKTOHA Tof 1 MeTp2
MOBEPXHOCTH; M — B3BeleHHas CpeaHsisa apudmeTrndeckas brmomacca.

AHanu3 pacrnpeneneHus (PUTOMIaHKTOHA MO aKBATOPUHU U IEPUOUYHOCTH €r0 CE30HHOTO
Y TOOUYHOTO Pa3BUTHS MPOU3BOAAT MO CPEIHEB3BEUIEHHOMN 11 cT0JI0a BOABI OMoMmacce,
IPOYKTUBHOCTh PAa3HBIX CTaHIUK — o 6uoMacce moa 1 mMerp2 moBepxHocTu. XKenareabHo
MPUBOJUTh CBEIECHUS O JWHAMUKE IOKa3aTeliel NOMHUHUPYIOIIMX BHUJIOB HapsAy C
CyMMapHOW YHUCIEHHOCTHIO U OMOMACCO OTJIEJIOB BOJOPOCIHEH (CHHE3eNIeHbIEe, TMAaTOMOBBIE
U Tak Jajee), y4uThIBask MPU 3TOM IPUYPOUEHHOCTh UX K ONpPEAEIEHHBIM OHMOTONaM.

B xozne 06paboTku mpoOkl, MOTy4YeHHbIE JaHHbIE BHOCATCSA B IEPBUYHBIN IPOTOKOI JIsI
BBITIOJIHEHUS, B JAJIbHEHIIIEM, HEOOXOANUMBIX PACUETOB.

193. 300m1aHKTOH.

1) OT60p TpOO.

B Bomoeme ¢ rimyOmHaMu MeHee 2 MeTpoB OTOOp MpoO 300MIAHKTOHA MPOBOAMTCS C
MIOMOIIbI0 KAYECTBEHHOUN CETH (Hampumep, ceTHu AIIITEHA) C HOMUHAIBHBIM Pa3MepPOM
aaen 100-125 mukpomeTpoB, mytem npouexuBanusa depes cerb 50—-100 muTpoB BOXBL,
B35ITOM BEAPOM WIH JIPYTUM COCYIOM.

B kpynHbIX M cpeIHHUX BOJOEMax C 3aMeJIEHHBIM BOJOOOMEHOM MpPOBOAST OOJIOB
KOJINYECTBEHHOW CEThIO0 (Hampumep, ceThio J[>kenn) ¢ HOMUHAIBHBIM pa3MmepoMm siuen 100—
125 MukpoMeTpoB MyTeM TOTaJbHON (BCEro cTojda BOJBI OT JHA 10 MOBEPXHOCTU) WIH
(pakuMOHHOHN (HA ONpENEIEeHHBIX TOPU30HTaX) NPOTsHKKUA. C yyeTom IiyOHHBI BOJOEMA B
paiiloHE HM3Y4YEHUs, CETh BEPTUKAIBHO OIMYCKAIOT 10 [HA, 3aT€M TaKX€ BEPTHUKAIbHO
MOAHUMAIOT K MOBEpXHOCTU. CKOPOCTh MOABEMA CETH JOJKHA ObITh pAaBHOMEPHOW U HE
npesbimath 0,5 MeTpa B CEKyHAY.

[lepen or6opoM mpoObI 300MJIAHKTOHA (PJIAKOH, MPUTOTOBJIEHHBIN A1 cOopa Marepuaa,
onojackuBaeTcs. CeTb MPOMBIBAETCS B BOJOEME C OTKPBITBIM KPAHOM HJIM 3KMMOM IIUTAHTa
crakanuuka. Kpan (wim 3axxum) 3akpeiBaetcs. [locne mpouexuBanus (ceTh AnmtTeiHa) uiu
noabeMa (ceth [[xenu) u ctekaHus BOAbI CO CTEHOK CETKHU, OT(QHIBTPOBAHHOE COJAEPKUMOE
CTaKaHYMKa CETKU BBUIMBAETCA yepe3 UIaHT BO (uiakoH. [Ipu 3TOM ceTh He clieqyeT TpsCTH,
MHaye OTIEKEHHBIM IMUIAHKTOH BBIIUIECHETCS HAa CTEHKM CETKH U3 CTAKAHYMKA. 3aTE€M CETh
ornojackuBaercs, Oe3 momajgaHUs BOJbl 4Yepe3 €€ BXOJAHOE OTBEPCTHE, COJEPKUMOE



CTaKaHYMKa BHOBb CIIUBAEeTCs B MpoOy, KoTopas 3aTteM (ukcupyercs. [locne okoHuanus
paboT MIIAaHKTOHHAS CETh MPOMBIBAETCS C OTKPBITHIM 32KMMOM U MPOCYLINBAIOTCS B TEHH.

B xauectBe ¢ukcaropa, kak mpaBuio, npuMeHsOT 40% OecuBeTHBIM (OpMaIHH,
no6asis ero B mpoOy 110 koHIeHTpauuu 4% (1 gacte dopmanuna Ha 9 yacteit Bojbl). s
COXpaHEHHs LEJOCTHOCTH IIAHKTOHHBIX OPTaHM3MOB (PJIaKOH 3amoyiHseTCs A0Bepxy. B
3UMHUI TIEpUOJI, BO U30eKaHUe pa3Mep3aHus Mmpo0, pukcaiuio npou3BoaaT 960 cnuprom, 10
koHueHTparuu 700.

Kaxxnas nmpo0a cHaOGxkaeTcsi STUKETKOU 10 MPUHATON PopMe, pETUCTPUPYETCS B TIOJIEBOM
KypHaje 1 akTe oroopa mpoo.

Jlnist manbHelmen 00padoTKK COOpaHHBIA MaTepuai J0CTaBiIsgeTcs B mabopatoputo. [1pu
TPaHCIIOPTUPOBKE CIENyeT n30eraTh TpACKU (P1akoHOB ¢ MpoOaMu, BO M30eKaHUE MOJTOMKHU
OpraHU3MOB.

[To npuOkITHH B 1ab0paTOpHIO TPOOa PETUCTPUPYETCS B KYpHAJIE PETUCTPAIIN 00pa3oB
(1po0).

2) IloaroroBka nMpoObI 300IJIAHKTOHA K 00paboTKe.

[IpobGe 300MIaHKTOHAa HEOOXOJUMO OTCTOSIThCS HE MEHEe MoJiyyaca JJisl OCEIaHUs
OpPraHM3MOB Ha JIHO. 3aT€M, OCTOPOKHO, YTOOBI HE B3MYTHTh OCa/I0K, C TOMOIIbIO CHU(OHA,
BXOJIHO€ OTBEPCTHE KOTOPOTO 3aTSIHYTO CUTOM ¢ pazmepom suer 100—125 mukpomeTpos, u3
mpoObI 0TOMpaeTcss OCHOBHASA YacTh ¢opmanuHa. [IprcraBiive K CUTY OpPraHU3Mbl CMBIBAIOT
YUCTOU BOJIOM BO (py1akoH ¢ poOoit. DopMalivH CIUBAETCS B OTAEIbHYIO0 EMKOCTb.

B ocraBuiyrocs yacte npoObl TOJIMBAIOT YHCTYIO BOAY, KOTOpYIO depe3 20—25 MHUHYT
BHOBb yAaJsit0T. [IpucTaBiime Kk CUTy OpraHu3Mbl TaK K€ CMBIBAIOT BO (PJIaKOH ¢ TTPOOOIi.

N3yuyeHune 300MIIaHKTOHA HAYMHAETCA C MPUMEHEHHneM MHUKpockona. [Ipoba crymaercs
yaaieHreM Oombleit yacTu Boabl cudonoM. YacTh ocajgka BeUIMBaeTCS B 4amiky lletpu u
MPOCMATPUBAETCS B IMOJE€ 3pEHUs] OMHOKYJISIPHOTO CTEPEOCKOMUYECKOT0 MHUKPOCKOTMA.
Opranu3mbl IEPEHOCSTCS MUMETKON Ha MPEIMETHOE CTEKJIO JIA MOJTOTOBKHU mpenapara. Jis
MPeI0TBPAICHUS BbIChIXaHUsI 00bEKTa K HEMY J100aBIISIOT TJIMLIEPUH U HAKPBIBAIOT Mpenapar
MOKPOBHBIM CTEKJIOM. WIEHTHU(UKANHUIO TMENbIX WIH TPEnapupoOBaHHBIX OPTaHU3MOB
IPOBOJSAT MO HU3BECTHBIM OMPENEIUTENAM OTAENbHBIX rpynn. [Ipu 3TOM uCHONB3YyIOTCS
MUKPOCKOIIBI BBICOKOM pa3peniaromeil cnocoOHoCTH ¢ 00bekTuBaMu yBeaudeHus B 10—100
Kpar.

3) OreHKa YHMCIEHHOCTH 300ILUIAaHKTOHA.

YucneHHOCTh 0c00€el yCTaHaBIMBAETCS 0]l CTEPEOCKONUYECKUM MUKPOCKOIIOM CUETHBIM

MetosoM. [Ipo6a 3001mIaHKTOHA PA3BOAUTCS B MEPHOM CTaKaHe JI0 OMPEACTICHHOTO o0bheMa (

50, 100 CaHTI/IMeTpOB3

unu 0Oosee), B 3aBUCUMOCTH OT KOHIIEHTpAIlUH OPTaHU3MOB.
Bennunna pasBenenust ukcupyercss B mpoTokosie oOpaboTku mpoOsl. [lomcuer Bcex
OpraHU3MOB B MIPOOE TEXHUYECKH HEBO3MOXKCH, IIOATOMY CUET BEJCTCS B HEOOJIBIIION TOPITUN

MJIAHKTOHA C TIOCIEAYIOIINM TIepecueToM Ha Bcio mpoOy. llltemmens-munerkoi (00beMoOM OT



0,1 mo 5 CaHTI/IMeTpOB3), noclie B30anTbIBaHMsl, OepeTcss BHIOOpKA B KOJMYECTBE HECKOJIBKUX

CaHTI/IMeTpOB3 U MEPEHOCUTCS B CUETHYIO Kamepy (Hampumep, kamepy boroposa). O0bem
B35TOM YacTH NpOOBI 3aBUCUT OT €€ 00meld KoHIeHTpauuu. IIpu oTcyTcTBUM CUeTHOU

KaMmepbl ucnodb3yercs yamka llerpu ¢ pasrpaduenasiM gHom. Llltemnens—TuneTka MOXKeT

3aMEHATHCA OOBIYHOM TpaJyHpOBAHHOM mnuneTrkol Ha 10 CaHTI/IMeTpOB3, JIOCTaTOYHO

LIMPOKOr0 JUaMETpPa, C IPEABAPUTEIBLHO OTPE3AHHON HUXKHEN OTTAHYTOM €€ YacCThIO.
[IpocunThiBaeTCs B MOPIUU KOJIUUECTBO 0COOEH KaX0T0 BUJIa MO BO3PACTHBIM CTAIUSIM
UM pa3MepHbIM rpynnaM. [lapamnenbHo BeAETCS MPOMEP OPraHU3MOB JJIsl MOCIIEIYIONIETO
BBIYMCIICHUSI UHAUBUAYAIBHON Macchl. JIJis ydeTa pelKuX W KPYHHBIX OPraHU3MOB IO
CTEPEOCKOMUYECKUM MHKPOCKOIIOM MPOCMATPUBAETCA BCA MpoOa WM €€ MOJIOBUHA, MpHU
0onplI0ON KOHILIEHTpanuu. Bece pe3ynbTaThl cueta GUKCUPYIOTCS B MEPBUYHOM MPOTOKOJIE
00paboTku mpoObl ToukoBaHUeM. [locie ompeneneHuss KoJIMUecTBa OPraHU3MOB B Mpode

PaCCUYHMTHIBAIOT YUCICHHOCTH 300TJIAHKTOHA B 1 MeTp3 BOJIBI.

Crioco0 pacyeTa )KUBOTHBIX Pa3HUTCS B 3aBUCUMOCTH OT OPY/IUi JIoBa opranu3mMoB. [Ipu
oTOOpe MpoOKI MPOILICKUBAHUEM OIPEIEIECHHOI0 00beMa BOJIbI YEPE3 KAUYECTBEHHYIO CETh,
pacder BeneTcs Mo cienytomiei hopmyre:

X =nl1000/v

rae: X — KOJIMYeCTBO OPTaHu3MOB B | MeTp3 BOJIBI, 3K36MHJI${p/MeTp3; N —KOJMYECTBO
OpPTraHHU3MOB B ITPO0OE, SIK3EMILIAP; V — 00bEM BObI, IPOLICKEHHON Yepe3 CeTh, JIUTP.
[Ipu ucnonp3zoBanuu i oTOOpa NMpoO KOJUUECTBEHHOW ceTH, Mo (opmyie
PacCCUYHMTHIBAIOT 00HEM BOJIBI, MPOGUILTPOBAHHON MTPH 00JI0BE ciosi TIIyOuHo# h (MeTp):
V=pR2h
rae: R — paanyc BXOZHOTO OTBEPCTHS CETH (METP).
Cpeansisi YMCIEHHOCTh Opranu3MoB B 1 meTp3 cios Bojsl (N1) onpenensiercs no hopmyie
:Ni=1/v - ni,
I7ie: Ni — YUCJI0 )KUBOTHBIX B MPOOE.
[TonydeHHblE AaHHBIE MO YHCICHHOCTH OTIEIBbHBIX BHJAOB CYMMHUPYIOT TIO
CUCTEMAaTUYECKUM TPYIINaM U B IIEJIOM JUIsl COOOIIeCTBa M0 KaX/10i CTaHIMU HAOIIOACHHUS.
CpaBHUBas YHCIEHHOCTh 300TUIAHKTOHA B Pa3HBIX BOJOEMAaX, UCIONB3YIOT JaHHBIC IO
YHUCITy JK3EMIUIIpOB B enuHuile odbema. ComocTaBisisi MOJyYEHHBIE PE3yJbTaThl IO
YUCJIEHHOCTH Pa3UYHBIX TPyNN TUAPOOMOHTOB (IJIAHKTOH, OGHTOC, phiOa), MPUMEHSIOT
BEIIMYUHBI CpeIHEH YUCICHHOCTH HAa €AMHHMILY IUIOMAad — TOJ KBaapaTHBIM METPOM

MMOBEPXHOCTH BojoeMa. [[ig mepexoaa OT KOJIMYECTBA OPraHU3MOB B | MeTp3 K CpeaHeun
YUCJIEHHOCTU 300IIaHKTOHa mojx 1 merp2 (NM2) HeoOXoauMoO 3HAaTh OOBEMBI BOJHOM
TOJIIIMHBI UM 00JaBIuBaeMbIX ciioeB (Vh) u momanas Bogoema (S): NmM2 =Ni - Vh/S.
4) Pacuet 6momacchl 300TUIAHKTOHA.
buomacca 300mIaHKTOHA OMNpeneNsieTCs] YMHOXEHUEM UYHMCJIECHHOCTH OpPraHUu3MOB
KaXXJIOr0 BUJIa HA €ro MHAMBUIYAJIbHYIO MAaCCy U CYMMHUPOBAHUEM PE3YJIbTATOB M0 rpynnamM



u cooOuiecTBy B uenoM. MuauBuiayanpHass Macca >KMBOTHBIX PacCUUTHIBAETCS I10
YPaBHEHUSM JMHEHHO — BECOBOM 3aBUCUMOCTH, B COOTBETCTBUU C TUIIOM POCTA, HA OCHOBE
IPOMEPOB OPraHU3MOB 10 (HOPMYJie 3aBUCUMOCTH MACChl OT JITMHBI Tela:
W=q Ib

rae: W — macca (Mmwuturpamm); | — qiuHa (MUmMMeTp); q — Macca mpu JuiuHe |
MUJUITUMETP; b — mokasatenb creneHu. [Ipu u3oMeTpuyeckoM pocTe Mokas3aTesib CTETEeHH
paBeH 3, NpU aIOMETpHUYECKOM pocTe b Oonbpmie unu Menbwie 3. Jlnsg pacyera
VHAMBHUIYaJIbHON Macchl KOJIOBPATOK HCIOJIb3YETCSl YpaBHEHUE H30METPUUECKOI0 POCTa, JIJIs
Macchl pakoOOPa3HbIX — AJUIOMETPUUECKOTO (Tabmuilbl S8 u 59).

Tab6mima 57. 3sagenus "q" B ypaBHeHurn W= q 13 114 KOIOBpaTOK

Takcon q Takcon q
Anuraeopsis 0.03 Keratella quadrata 0.22
Ascomorpha 0.12 K. cochlearis (c mmnom)  0.02
Asplanchna 0.23 Notholca (6e3 3y010B) 0.035
Brachionus 0.12 Ploesoma hudsoni 0.10
Conochilus 0.26x P. triacanthum 0.23
Collotheca (0e3 nomuka)  0.18xx Polyarthra 0.28
Euchlanis 0.10 Pompholyx 0.15
Filinia 0.13 Synchaeta 0.10
Gastropus 0.20 Testudinella 0.08
Hexarthra 0.13 Trichocerca (6e3 mumna) 0,52
Kellicottia (6e3 mmmna) 0,03

[Ipumeuanne: x — BMecto 13 6epercs 1d2, rne d — mmpuHa Tena; xx - BMecTo 13 6epercs d3

Tabmima 58. ITapaMeTpsl ypaBHEHHA 3aBUCHMOCTH MAacCHI T€JIa OT AJMHBI Y IPECHOBOJHEIX
PakooOpasHBIX

TakcoHsI q b

Daphnia 0.075 2.925
Simocephalus 0.075 3.170
Moina 0.074 3.050
Ceriodaphnia 0.141 2.766
Scapholeberis 0.133 2.630
Macrothrix 0.083 2.331
Eurycercus 0.127 3.076
Chydorus 0.203 2.771
Alona, Alonella 0.091 2.646
Bythotrephes 0.077 2911
Leptodora kindtii 0.006 2.850

Bosmina 0.176 2.975



Sida crystallina 0.074 2.727

Polyphemus pediculus 0.448 2.686
Cyclops strenuus 0.039 2.313
C. vicinus 0.034 2.838
C. scutifer 0.031 2.515
Acanthocyclops 0.039 3.156
Mesocyclops 0.034 2.924
Limnocalanus 0.070 3.174
Hemidiaptomus 0.073 2.548
Eudiaptomus gracili

B praites 0036 2738
E. coeruleus 0.058 3.086
Arctodiaptomus 0.038 3.178
Macrocyclops albidus 0.045 2.750
CewmeiicTa:

Sididae 0.068 3.019
Daphniidae 0.075 2.925
Macrothricidae, Chydoridae 0.140 2.723
OTpsiast:

Cyclopoida 0.037 2.762
Calanoida 0.037 2.805

IIpu onpeneneHnn Macchl HAYIUIMEB BECIIOHOTMX PauyKOB UCIIONb3yeTcs (hopmyna oobema
AJUIMIICOUIA, YAENBbHBIN BEC KUBOTHBIX IPUPABHUBAETCS |:

V=4/3 p-abc

rae: V —o0bem (mmmmumetp3); a, b, ¢ — 1/2 nauHbl, IMPUHBI U BBICOTHI Tesla (MUJUIUMETP

Jlns HaymuimeB HECKOJIBKHMX BHAOB IUKJIONOB M Eurytemora velox cymecTByet
YTOYHEHHBIN cnoco0 pacuera OMomacchl MO JJIMHE Tejla B COOTBETCTBUM C (HOpMYyJIOn
AITOMETPUUYECKOTO POCTA.

TakcoHbI q b

Eurytemora velox 0.0321 2.235
Acanthocyclops americanus 0.0275 2.088
Cyclops vicinus 0.0593 2.510
Eucyclops serrulatus 0.0657 2.498
Mesocyclops crassus 0.0741 2.617
M. leuckarti 0.0697 2.595

B xome 06paboTku poObl, MOTydYeHHBIE TaHHbBIE 3aHOCITCS B IEPBUYHBIN IPOTOKOJ, Ha
OCHOBaHUH KOTOPOTO TPOBOJATCS JATbHEHIIINE PACUETHI.

[Tocne okoHyaHust 00pabOTKU MPOOKI U MepepacyeTa KOJNYECTBEHHBIX MOKa3aTenei Ha 1
MeTp3 IS Kax a0 mpoObl opopMIISIETCSt TPOTOKOJ UCTIBITAHUN TT0 YCTAHOBIEHHOMY 00pasIly



194. 3006eHTOC

1) Ot6op npob 3006eHTOCA.

Jiig ot6opa npod Makpo3000€HTOCa UCTIONB3YIOTCS JHOUEPIATENH ¢ TUIOMIA/IbIO 3aXBaTa
0,025 merpor® (Hampumep, aHouepnarenn JxkmaHa—bepmka u Ilerepcena) Ha KpyNmHBIX
BOJIOEMAX W JHOYEpHaTesu ¢ momanbto 3axsara 0,1 merpa’? (Hampumep, JHOYEpIIATEIN
Oxkean-50" u Ban—BuHa) 1151 MOPCKUX yCIIOBHIA.

JlHouepnaTenab B OTKPBITOM COCTOSIHUM OIyCKAaeTCs Ha JIHO, 3aT€M IPOU3BOJMUTCS
3aKpbITHE KOBIIA JHOYEpIATENsl C 3axXxBaToM rpyHTa. [Ipubop ¢ OoTOOpaHHBIM TPYHTOM
MOAHUMAETCSI HAa MOBEPXHOCTh, MOMEIIAETCS B Ta3 WJIM HA MPOMBIBOYHBIM CTAHOK JUIS
U3BJIeYEeHHs IpyHTAa. OCTAaTKU I'PyHTa CO CTEHOK CMBIBAIOTCSl BOJAOW B MMPUEMHYIO €EMKOCTb.
[TapanienbHO MPOBOJUTCS OLIEHKAa XapakTepa TpyHTa C COOTBETCTBYIOIIEH 3amlKChiO B

"

MOJICBOM XypHaJie (Tabmura 59).

Tabmuma 59. Knaccudukanus THIIOB JOHHBIX OTIOKSHUI

Tun rpyHTa JIOHHBIE OTIOXKEHUS

KaMEHHCTBIN JTHO TIOKPBIBAIOT MPEUMYIIECTBEHHO KaMHHU
necyaHbIid peodIIaiaeT NecoK, U3PEaKa BCTPEUAIOTCS] KAMHH
MecuYaHO—UITHCTHINA MECOK YaCTHYHO MJIM TOJTHOCTBIO MOKPHIT HIOM

Wi sABISETCS mpeoOnajaroniei  Qpakuuen, Inpu
WIACTO—TIECYaHBIN pacTHpaHWH MEXAYy TMaJbllaMH  OIIyIIaeTcs
MIPUCYTCTBHUE MECKa

cpeau OTACIBbHBIX KaMHEH ecThb Y4aCTKH OTKPBITOI'O

KaMEHHCTO—TICCUaHBII
1ecYyaHoro rpyHTa

MIpH PACTHUPAHUHM MEXIY MaIbllaMH HE OIIYIIAeTCs

WIMCTBINA (M1
() MPUCYTCTBHUE MTECKa

TJIMHUACTEIN Ipu paCTUpaHUU OINYyIIACTCA MJIaCTUIHOCTDb
3aICPHOBAHHBIC ITOYBBI B MCKYCCTBEHHBIX BOJOEMAX
[TonydyeHHyI0 BBIOOPKY TpyHTa HpPOMBIBAIOT HEMOCPEICTBEHHO Ha BOJOEME B

CayKe—IPOMBIBAJIKE U3 CUTOBOW TKaHU C siueerl He Huxe yeMm S00-375 MUKpOMETPOB WIIK Ha
CHEMAIbHOM CTAaHKE, B YCIOBUSIX MOPCKHMX HMCCIEIOBAaHMM, COCTOSIIEM M3 Habopa
SIIUKOB—CHUT J10 MCUE3HOBEeHUsI MyTHU. [Ipoba ¢ mecyaHbIM I'PYHTOM MPOMBIBACTCS IMYTEM
B3MYUYHMBAaHUS B Ta3y, MOJYUYCHHYIO B3BECh BMECTE C OPraHU3MAaMU CIMBAIOT B IIPOMBIBAJIKY.
[Tpouecc nmoBTOpsiETCA A0 UCYE3HOBEHUS B3BECH B MPOMBIBHOW €MKOCTU. OTMBITas OT TPyHTa
npoba moMeniaeTcs B COOTBETCTBYIOIIYIO IO pa3Mepy €MKOCTh U JTHKeTtupyercs. I[lpu
0OMIBLHOM O€HTOCE MOJB3YIOTCS MeToJA0M (doTanuu (BCIuibiTHs). s aToro mpoly mo
4acTsM MOMEWIAIOT B HACBIIICHHBIM PacTBOP MOBAPEHHOM coiu. Bce opranusmel, KpoMme
MOJUIFOCKOB M OJINTOXET, 3allyTaBIIMCh B pPAaCTUTEJIbHBIX OCTAaTKaX, BCIUIBIBAIOT Ha
MMOBEPXHOCTH, TJI€ UX BHIOMPAIOT MAJICHBKUM CAYKOM U3 KallpOHOBOTO CHUTA.

Br100opKy KUBBIX OpraHU3MOB U3 MPOOKI, 10 BO3MOKHOCTH, OCYIIECTBIISIOT B TIOJIEBBIX
YCIIOBUSIX, TaK KaK >KMBbIE OpraHu3Mbl Oosiee 3aMeTHBI B rpyHTe. Jjisi 3TOro HeOOJIbIINe



MOPIIMK TPYHTA MOMEIIAIOT B yamiky [leTpu mim KroBeTy, 3aJMBalOT TOHKUM CIIOEM BOJIBI U, C
MOMOIIBIO0 TJIA3HOTO MHHIIETa W TPEMapoOBANTbHBIX WIJ, BHIOUPAIOT BCEX KUBOTHBIX. [Ipm
007BIIIOM 00bEME TPYHTA JIOMyCKaeTCs pa30op 4acT MpoOkl ¢ JATbHEUIIIUM TIEpepacueToM
MOJIyYeHHOT'0 KOJIMYECTBA Ha BCIO MPOOYy.

Bri6pannbie opranu3mbl momemarTcs Bo (aakoH ¢ 4% dopmannHoM, Ha (riakoH
HAKJIEUBAETCS COMPOBOIUTEIBHBIN TAJIOH.

Ecnu BO3MOXHOCTH BBIOOPKHM B TMOJIEBBIX YCIOBHUSX OTCYTCTBYET, TO MpoOa BMECTE C
rpyaToM ¢ukcupyetcst 40% dhopMamTuHOM C pacueToM MOJYYSHHUS B eMKOCTH KOHIICHTPAIIUU
dbopmanuna 4%. JJonmyctumo nobamieHue K (PUKCATOPY KpacuTens i OKpaIlUBaHUS
OpPraHU3MOB, YTO MO3BOJIUT OOJIETYUTH BEIOOPKY U3 (PUKCHpOBaHHBIX MPo0. EMKOCTB, Tak xe,
CHA0KaeTCs STUKETKOM.

Ha Bonmoemax, e 3HaUUTEIBHYIO 1010 3000€HTOCa POPMUPYET HEKTOOEHTOC, MPOBOJISAT
JOTIOJTHUTENBHBIN COOpP HEKTOOEHTOCHBIX OECITO3BOHOYHBIX C MOMOIIBI0 HEKTOOEHTOCHOTO
Tpasa (Iparu) myTeM €ro NpOTsDKKH MO JHY WIM UXTHOTUIAHKTOHHOM KOHYCHOMW CETH C siueeit
cutoBoi Tkanu 850 mukpomeTpoB. [locrne cuekuBaHus BOIbI U3 OPY/IHs JIOBA OTJIOBIICHHbBIE
KUBOTHBIE MOMEIIIAIOTCS B ATUKETUPOBAHHYIO €MKOCTh, (hrkcupytorcs 40 % dhopmaauHom 10
KOHILIeHTparuu 4%.

[ToMrMO BBITIIEONIMCAHHBIX MPUOOPOB MJig cOOpa 3000€HTOCA UCIIOIB3YIOTCS PaMKH C
M3BECTHOM IJIOMIAbI0 00I0Ba, CAuKH.

B ropHesix moTokax >XHWBbIE OpPraHU3Mbl C KaMHEH YUMTBHIBAIOTCA MYyTEM CMbIBA
OpPraHu3MOB B CAa4OK — INPOMBIBAJIKY WJIM C IMOMOIIBIO paMKH, orpannumsaronien 0,25
METpPOB2 IUIOIIAIM THA. B mpenenax paMku BHIOMpAIOTCS BCE KAMHH, C KOTOPBIX OPraHU3MBbI
CMBIBAIOTCSI B €MKOCTh ¢ Bogoil. [lomydeHHyro B3BeChb NPO(PUIBTPOBBIBAIOT UYepe3
MIPOMBIBOYHOE yCTPOHCTBO. DayHy KaMHEW TaKkKe YUYUTHIBAIOT MyTEM CMbIBA KUBOTHBIX C
HECKOJIbKUX KaMHEH, ¢ TOCIeAYIOIUM U3MEPEHUEM MPOCKIIUU UX TUIOMIANA U TIepecyeToM
KOJIMYECTBA OPraHu3MoB Ha 1 meTp2.

beHTocHbIE MPOOBI MOMEMIAIOTCSA B HIUPOKOTOPIIbIC, TEPMETUIHO 3aKPBIBAIOIITHECS
CTEKJISIHHBIE WM TTOJIMATHUIIEHOBBIE EMKOCTH, 00bEM KOTOPBIX OMpeenseTcs 00beMoM MpoObI
(10-5000 MULTHIIUTPOB).

Jlannbie 06 oTbope npod 3anocstcs B "XKypHan oTOopa ruipoOUOIOTHYECKUX MPo0" U B
"AKT oT6opa mpob".

Jns nanpHedmeid oOpabOTKM MpoObl JOCTaBISIOTCS B jJabopartoputo. Bo Bpems
TPAHCIIOPTUPOBKU €MKOCTU C MPoOaMH JIOJKHBI OBITH YIIAaKOBAHBI B Tapy, UCKIIOYAIOIIYIO
MOBPEXJIEHHE MTPOO U pa3IuB PUKCUPYIOUIEH KUIKOCTH.

[To mpubwsiTHM B nabopatoputo mpoba peructpupyercs B "XKXypHane peructpamuu
o0pa31oB (po0)".

2) IloaroroBka nmpooOsl 3000eHTOCa K 00paboTKe.

Ecnu npo6a He Oblna pazoOpaHa B 1oJjie, TO B 1abopaTtopuu, 3apUKCUPOBAHHBIN TPYHT C
’KUBOTHBIMH OTMBIBAIOT YacTsIMH OT (pOpMaliiHa Yepe3 CauOK—IIPOMBIBAIIKY TKaHbBIO C sSUeeit



He Hmwke No 250 MHUKpPOMETPOB [0 HMCYE3HOBEHHS MYTHU MpPU B3MYUYHMBAHUHM TPOOHI.
[Tony4yeHHBIH PU ITOM CMBIB TOMEIIAIOT B OTAEIBHYIO0 EMKOCTb, CIYLIAIOT, yAaJIsisl JTUIIHIOO
BOAy CHU(OHOM C OTBEPCTHEM 3aTSIHyTBIM CHUTOM C pa3MepoM sueid He Hibke 250
MUKPOMETPOB W MPOMU3BOASAT BBIOOPKY JKUBOTHBIX BpyuHyr0. [Ipu 3TOM, HE0OXO0aAMMO
MOAPA3AEISATh OPTaHU3Mbl IO CUCTEMATHYECKUM TpyIIlaM J0 YpOBHEH THIa, Kjlacca WU
OTpsi/ia, pacKiajbiBasg MX MO OTAEIbHBIM €MKOCTSIM. ['pyHT u3 mpoObl (MM 4acTh €ro)
MIPOCMATPUBAIOT MOJT OMHOKYJIAPOM IPH HEOONBIIOM YBEIUUYEHHUH ISl BEIOOPKU OCTaBLINXCS
KUBOTHBIX.

Ecnun BbIOOpKa ObLTa MpOBEEHA B MOJEBBIX YCIOBUAX, TO U3 (DJIAKOHA C MOMOIIBIO
cuoHa ¢ BXOIHBIM OTBEPCTHUEM, 3aTSIHYTHIM CHUTOBOW TKaHbIO C sueeidl He Himke 250
MUKpPOMETPOB, YAAISIOT (hopmanuHd. OpraHu3Mbl U3 iakoHa BBIKIAABIBAIOT B yaliky [letpu
WM KaMmepy boropoBa (Wiu apyroil KOHCTPYKIIUK) ¢ HEOOIBITUM KOTUYECTBOM BOIbI. Ocobu
, IPUCTABIIME K CUTOBOM TKAHHW, C TOMONIBIO IVIA3HOTO NMHHUETA, IEPEHOCAT K OCHOBHOM
npoOe. Kak u B mepBoM ciiyyae, OpraHu3Mbl OAPA3IEIAIOTCS HA CHCTEMAaTUUYECKUE TPYIIIbI
JUTSL TaJIbHEHIIEH AeTaNbHON MACHTU(DUKAIIUHN.

VYcTaHOBIEHUE CUCTEMATUYECKOW MPUHAIIEKHOCTH OECIIO3BOHOUYHOTO MPOBOAUTCS MO
MHUKPOCKOIIOM BBICOKOH pa3pelaroieii CHoCOOHOCTH C UCHOJIb30BAaHUEM COOTBETCTBYIOIINUX
onpenenureneil. [Ipu HeE0OXOOUMOCTH BBISBIEHUS BO3PACTHOTO COCTaBa MOMYJIALUMU
MIPOBOJIUTCS U3MEPEHUE 0COOEH.

3) [loacueT 4rcIeHHOCTH 3000€HTOoCA.

YucneHHOCTh 3000€HTOCHBIX OPTaHW3MOB B MPOOE YCTaHABIMBAETCA MyTEM HPSIMOTO
noacyera. KpymHble 0coOM CUMTAOTCS BU3yaJbHO, MEJIKHE — C MCIOJIb30BAHUEM
CTEPEOCKOMUYECKOro MUKpockona. [lpm Hammuumy MOBpPEXIEHHBIX OCOOE 3a eIUHMILY
CYUTAETCS YacThb C TOJOBHBIM OTAEIOM. Y JABYCTBOPYATHIX MOJUIFOCKOB 3a €IUHHILY
MPUHUMAETCS. 0CO0b B cllydae Haldu4Msl 0OJJOMKOB JIBYX IOJIOBUH PAKOBHUHBI C KYyCOUKAMH
MATKUX TKaHEW Ha HUX Y 3aMKOBOT'O Kpasi PAKOBUHHBI.

4) Onenka 6romacchl 3000€HTOCA.

buomacca onpenensercs myTeM B3BEUIMBAaHUS HA 3JIEKTPOHHBIX WJIM TOPCUOHHBIX BECAX C
Pa3IMYHON JUCKPETHOCTHIO (B 3aBUCUMOCTH OT pazmepa opranuzma 0,0001 muwumurpamMm —
0,1 rpamm). Ilepen B3BemIMBaHWEM OPraHUW3MBbI MOACYIIMBAIOT Ha (PHUIBTPOBAIBHON Oymare
710 UCYE3HOBEHUS MOKPOTO MsiTHA. [Ipu B3BEeMIMBaAaHUU MOJUTIOCKa HEOOXOAMMO MPHUOTKPHITh
CTBOPKHM PAKOBUHBI IS yjAajleHuss Bojbl. [Ipu B3BeMIMBaAaHWMUM OPraHU3MOB C
JOTIOJIHUTENIbHBIMU CTPYKTypamMu (HampuMep, JAOMHUK JMYMHKU PYUYEHHHKA), >KUBOTHOE
cleAyeT H3BJIeYb W3 JIaHHOM CTPYKTYpbl M IOCJ€ 3TOTrO B3BelIMBaTh. Ecnu menkue
OpraHu3Mbl HE TOJJIAIOTCA B3BEIIMBAHWUIO, TO WX OMOMAacca YCTaHABIMBACTCS IyTEM
NEPEMHOKEHHS YUCIEHHOCTH Ha UHAMBHUAYaJIbHbIA Bec. HIMBUIyanbHbI BEC OpraHU3Ma
MOXHO YCTaHOBHTH IpH nomMoumu Homorpamm (YUucimenko, 1968); mo ¢opmynam



3aBUCHUMOCTH MAacChbl OT [JJIMHBI TeJla; WIM C IOMOLIBIO PaHEE MOJYYEHHBIX 3HAYCHHMU
WMHJMBHUIYaJbHOIO BEca JIaHHOrO BUAA (IMMyTEeM JEeJEHUs Macchl OOJBLIOTO YHCIa 0CO0Oei
JAHHOT'O BUJA Ha UX KOJIMYECTBO).

[lonyyeHHble JaHHBIE 3aHOCATCS B MEPBUYHBIA MPOTOKOI 00padoTku. OKOHYATEIbHBIE
KOJMYECTBEHHbIEC TOKAa3aTeIN MPEACTABISIIOT, KaK YyJIEIbHYI0 UYHCICHHOCTb - 3K3EeMILISpP/
MeTp2, U Ouomaccy — MWUIMTpaMM/MeTp2 uiu Trpamm/Merp2. [ns 3Toro mongydeHHbIE
a0COJIIOTHBIE 3HAYECHUSI YMHOXKAKOT Ha KOA((OUIIMEHT, KOTOPBIM BBICUMTHIBAETCA JIeJIeHUEM |
Ha IIonaas oToopa mpoowl. Tak, HanpuMep, I THOYepHaTess ¢ riomasapio 3axsara 0,025
MeTpoB2 kod3pdunuent paeH 40. Ilnomaas orOopa HEKTOOEHTOCA BBIYUCIACTCS
YMHO>KEHHEM LINPUHBI BXOAHOIO OTBEPCTHUS Tpajla Ha JUIMHY NPOTSKKU (B METpax).

[Tocne okoHyaHust 00pabOTKU MPOOKI U MepepacyeTa KOJMYECTBEHHBIX MOKa3aTenei Ha 1
MeTp2 ISl Kax a0 mpoObl 0pOoPMIISIETCSI TPOTOKON HUCTIHITAHUHN TT0 YCTAHOBICHHOMY 00pasIry

195. Pacuer nHIEKCOB.
1) Uunexc lllennona — Yugepa.
Nupekc llennona — Yusepa (H') B ompenesneHHOM Mepe MOXET yKa3blBaTh Ha
MEPECTPOUKY COOOIIECTB OPraHU3MOB HU3MEHEHHUEM BEIMYHHBI KOI(P( UIIEHTAa BHIOBOTO
pazHooOpa3usl, paCCUUTaHHBIM MO PopMmyie:

H = —Y¥, ../Nxlog,N, ../N

H= —Zp,- ...log,pi
=1

rae: S — oOliee 4uciio BUAOB B MPooOe, pi — A0S 1—0T0 BHUAA OT OOIIEH YUCIEHHOCTH
BUJIOB B MpoOeE.

[IpeumymiecTBOM MHACKCA SBISICTCS MEHBIAS 3aBUCUMOCTh OT BEJIMYMHBI BHIOOPKH U
MPOCTOTA BhIUUCICHUS. J[JI1 BBIYHCICHHS MCIOIB3YIOTCS TAaOIUIBl 3HAYCHUM (QYHKIIMHU Pl
log2pi (Kumokac B. FO., [lo3nanckene [[.A. Tabnuua s mojacuera UHACKCA BUIOBOTO
pazHooOpa3zus 1o [llenHony—YuBepy // TUIIOBBIE METOAMKH MCCIICIOBAHUS MPOAYKTHUBHOCTH
BUJIOB PbIO B Iipesienax ux apeanoB. BunbHioc, 1985. — Yacte V. — ctpanuns: 130 — 136.).

PaznooOpa3ue nnaekca usmepsercs outamu (OUT/3K3EMIUTISP WA OUT/MUTUTUTPAMM).

Ha yyacTkax BOJ0OE€MOB C HEHapyIIEHHOW CTPYKTYpoll KO3()PUUIHMEHT MEHSeTCs B
npeaenax ot 2,0 no 4,1 3a nepuoj Bererauuu. 3arps3HeHue U 3BTPO(GHUPOBAHKE BOJIOEMOB U
BOJOTOKOB MPHUBOAUT K YMPOIICHUIO CTPYKTYPhI COOOIIECTB TMAPOOMOHTOB, YTO HAXOIUT
CBOE OTpaXEHHE B CHIDKEHUH MX pa3HooOpasusa. OgHaKo, B TOM Clydyae, KOTJa BCe TAKCOHBI B
COOOIIIECTBE B OJJMHAKOBOM CTEMEHU UCIBITHIBAIOT BO3JEHCTBHUE 3arps3HSIONIMX BEIIECTB,
BEJIMYMHA WHJICKCA MOXET HE M3MCEHSATHCSA Ja)ke MPHU COKPAIICHWU OOIICH YHCICHHOCTH
OpraHU3MOB.



2) Nunexc canpobnoctu P. Ilantne u I'. Bykka.

Jlnst BbIpaKeHUs KOJIMYECTBEHHbIX NapaMeTpoB canpoOHoctu P. Ilantne u I'. Bykk (
Pantle und Buck, 1955) ucnonbs3yroTcs mHACKCH canpoOoHocTu. Ha MX OCHOBE Ka4eCTBO BOIBI
oTpeeseTCs M0 Habopy BUIOB M KOJIMYECTBEHHBIM IOKA3aTENIIM MHIMKATOPOB B MpoOax
IJIAaHKTOHA M 3000€HTOCA.

J171s1 OLIEHKHU CTTIOCOOHOCTH THAPOOMOHTA OOUTATh B BOJIE C OMPEICICHHBIM KOJIMYECTBOM
OpPraHUYECKUX BEIIECTB ObUT BBEACH HHIUBUAYATBHBIA HHIEKC CAaPOOHOCTH BUA — S.

st onurocanpo0OoB s ObUT IpUHATA paBHBIM 1, s b—me3ocanpoOoB — 2, 1js a—
Me3ocanpoboB — 3, mus monucanpoboB — 4. JlanpHellnne HcciaeqoBaHUs TPUBEIU K
MoauUKaINU, COTIACHO KOTOPOH yKa3aHHBIC 3HAYCHUS WHJIEKCOB COXPAHSIOTCS y BUJOB,
KOTOpPBIC BCTPEUAIOTCSA B OJAHOM 30HE 3arps3HeHUs. Ho ecnm Buj BCTpedaeTcs B IBYX WIIH
OoJbIlIeM YHCII€ 30H, 3HAYEHWE MHACKCA M3MEHSETCS Ha JIEeCSThie, MHOT/Ia COTHIC JTOTU
CAMHUIIBL.

KonmnuecTBeHHas orieHka THAPOOMOHTOB mo MmeToay I[lanTne m bykka yduTeiBaeT
OTHOCUTEIBHYIO YaCTOTY BCTPEYAEMOCTH OPTaHU3MOB h U OTHOIIIEHHE OTAEIbHBIX BUIOB K
MATH CTENEHSIM CUCTEeMbI campoOHOCcTH s. O0a 3TH mapaMeTpbl BXOMAT B (GopMymny s
BBIYMCIICHHUS MHJEKCA canmpoOHOCTH. J[Jid KakaoW ruapoOHOJIOrHYecKO MpoOkl, MO0 BCeM
BCTPCUCHHBIM BHJIAM BBIYUCISACTCS CpPEJTHEB3BEIMICHHBIM WHIEKC CampoOHOCTH,
OLICHUBAIOIIMN CTENICHb 3arPS3HEHUS B KaXKJI0W TOYKE U3MEPEHHUS:

Szifsj *hi)/ihi (60)

rjae: S — MHACKC canpoOHOCTH MPOoOkI, S1 — MHIEKC CalpoOHOCTH 1-T0 BUAa MPOOHKI, hi —
OTHOCHUTEIbHAS YMCICHHOCTh 1-TO BUA.

3o0Ha canpobHOCTH 151 OMoleHo3a S (CpeHss Mo UHIeKcaM Habopa mpo0) OIleHUBAETCS
B TE€X JK€ Mpejenax, uro u s, ot 1 1o 4.

Ormenka nokazarens oownus Buaa h mposoautces no mkane Cranedeka, mpeacTaBICHHON
B Ta0JIHIIE:

Ta6mmma 60. Onenka moxa3arens oomnusa h

KomnuuectBo  ocobeil
BerpedaemocTs OJTHOT'O BHJIA, h, 6ame
% OT 00ILEro KOJIMYeCTBa

OUYEHb PEJIKO <1 1
peako 2-3 2
HE peAKo 4-10 3
4acTo 10-20 5



OYEHb YacTO 20-40 7
Macca 40 - 100 9

JIJIsl CTaTHCTHYECKOM JTOCTOBEPHOCTH HEOOXOAMMO HAJIMYUE HE MEHEE CEMM MJIU JTaKe
JIBEHAIIATH BUIOB HHANKATOPOB B TIpo0e, C OOIIMM YHUCIIOM 0CO0ei He MEHEe TPUATIATH.

Tabmuma 61. IIpumep pacdera canpobHOocTH M0 I1arTie B Bykky B Mogudukammm Cnagedeka

Buner CarpoOHOCTh S h sh
Keratella cochlearis b-0 1,55 1 1,55
Keratella quadrata O-b 1,55 1 1,55
]jar;;lg:rﬁzs B-a 2,50 2 5,00
Synchaeta pectinata b—0O 1,65 2 3,30
Daphnia longispina b 2,00 7 14,00
Chydorus sphaericus b 1,75 2 3,50
Bosmina longirostris O —b 1,55 3 4,65
Cyclops strenuus B-a 2,25 2 4,50
Uroro 20 38,5

S=>sh/> h=238,5/20=1,90
OmnpeneneHue campoOHOCTH MPOBOJIUTCS B Mpejeiax CICAYIONMX 3HAYCHHH Kbl
canpoOHOCTH:

Ta6mrma 62. [Ikana campoGHOCTH

CrerneHb canpoOHOCTH 3HaueHus cCanpoOHOCTH S
KcenocarnpoOnast <1

OmurocanpoOHast b >1<2

B — me3ocarpoOHast >2<3

a — Me3ocanpoOHas >3<4

ITonucanpobuas >4

B Hacrosiiee BpeMs UMEIOTCA OOLIMPHBIE CIHCKH WHAMKATOPHOW 3HAYMMOCTH S
BUJIOB—MHIMKATOPOB. Ho ciienyer uMeTh B BUAY, YTO UHAUKATOPHOE 3HAYEHUE BUJIOB MOYKET
pa3InyaThCs B Pa3HBIX KIMMATHYECKUX 30HAX.

B nanHOM HampaBieHuM ObUIM HCCIEAOBaHBI OMOIEHO3bI banxam—AmnakoibcKkoro
OacceifHa, B 4aCTHOCTH, AJlakoJibckas cucteMa o3ep, Kammiaraiickoe BoJOXpaHWIIUIIE Ha
pexe Wi u pona nmpuneramommx K HUM MajiblX 03ep foro-socroka Kasaxcrana Ha ocHOBe
MHoroJieTHUX JaHHbIX (2011 — 2017 rogax).

Hcnonb30BaHUE MOMYYEHHBIX PETMOHAIBHBIX UHAEKCOB CAPOOHOCTH OMOUHIUKATOPOB
crocoOcTByeT 060JIee TOUHOMY OIPENIEICHHIO Kacca KauecTBa BOJbl B BOJOEMAaX MyCThIHHBIX
pernoHoB KaszaxcraHa, COCTaBISIOIIMX 3HAYUTEIBHYIO YaCTh €r0 TEPPUTOPHUU.

Crnucok permoHajibHbIX UHAMKATOPOB CAIPOOHOCTH MO 30HaM OPraHUWKH B BOJOEMax
MyCTBIHHBIX 30H banxam—Anakoibckoro 6acceitHa. Y ciioBHbIE 0003HaYEHUs: S — MOKA3aTeNb



30HBI canpoOHOCTH BUIA, aik — canmpoOHas BaJIEHTHOCTh BUIA 1O 30HaM, O — OJIMTOcanpoOHas
30Ha, b — 6eTa—me3ocanpoOHas 30Ha, a — albpa—me3ocanpoOHas 30Ha, G — UHAUKATOPHBIN
BEC BUA, S — MHJIEKC CAalPOOHOCTH BU/A.

Tabmma 63. PaccunTanHas MEAVKATOpHASA 3HAYMMOCTh 0€CIIO3BOHOYHEIX THAPOOHOHTOB B
IIPECHOBOIHOM JacTH AJIaKOJILCKOM cHCTeMBI 03ep — o3epa Cacrikkois n Komkapkois

aik

TakcOHBI S G s
o b a

Rotifera

Trichocerca (
s.str.) pusilla b 0 10 0 5 2,3
Laut.

Trichocerca (
s.str,) longiseta o 10 0 0 5 1,3
(Schrank)

Trichotria
similis (b 6 4 0 3 1,7
Stenroos)

Polyarthra
major 0 10 0 0 5 1,3
Burckhardt

Polyarthra
dolichiptera b 0 10 0 5 2,3
Idelson

Asplanchna
p.priodonta b 1 9 0 5 1,7
Gosse

Asplanchna
p.helvetica b 60 40 0 3 1,7
Imhof.

Lecane (s.str.)

luna Mull. 10 0 0 > 1.3

Lecane
acronicha H.et o 10 0 0 5 1,3
M.

Lecane (M.)
bulla bulla (b 0 10 0 5 1,8
Gosse)

Euchlanis
dilatata Leyd.

Euchlanis
oropha Gosse

Keratella

80 20 + 4 1,5
quadrata Mull. © ’

Keratella
g.reticulata b + 10 0 5 1,8
Carlin



Keratella
g.longispina ( o
Thiebaud)
Keratella

cochlearis (b
Gosse,1851)

Brachionus
quadridentatus o
Ehr.

Brachionus q.
ancylognathus
Schuv.

(on

Brachionus
q.hyphalmyros b
Tschug.

Brachionus
g.brevispinus a
Sch.

Brachionus
plicatilis b
Muller

Brachionus
calyciflorus b
Pallas

Brachionus c.
amphiceros b
Ehren.

Brachionus
diversicornis ( b
Daday)
Platyias
quadricornis b
Ehren.

Testudinella
patina Ehren.

Hexarthra
fennica (Lev.)
Filinia
longiseta (
Zacharias,
1893)

Cladocera

Alona
rectangula Sars

Alonella nana (

Baird) b
Chydorus
sphaericus b

O.FM.

10

10

10

10

10

10

10

10

10

10

1,3

1,7

1,4

1,7

1,6

2,8

1,8

1,6

2,3

1,8

1,6

2,8

1,9

1,3

1,8

1,8

1,8



Daphnia (D.)
cucullata

Daphnia (D.)
galeata G.O.S.

Diaphanosoma
mongolianum a
Ueno

Diaphanosoma
lacustris b
Korinek

Diaphanosoma
dubium 0
Manuilova

Bosmina (B.)
longirostris (M b
)

Leptodora
kindtii (Focke)

Ceriodaphnia
quadrangula b
O.F.Muller
Sida
crystallina (b
O.FM.)

Copepoda

Arctodiaptomu
s.(Rh) salinus ( b
Daday)

Mesocyclops
ex. gr. b
leuckarti Claus

Cyclops
kolensis 0
Lilljeborg

Thermocyclop
s rylovi (o
Smirnov)

Cyclops
vicinus Uljanin
Cyclops
scutifer (s.lat.)

Megacyclops
viridis (Jur.)

Acanthocyclop
s venustus (b
Fischer)

Paracyclops
fimbriatus s. b
lat.

10

10

10

10

10

10

10

10

10

10

1,8

2,2

2,7

2,2

1,3

1,7

1,6

1,8

1,8

2,0

2,3

1,3

1,5

2,3

2,1

1,3

1,8

2,3



Macrocyclops
albidus Jurine

Vermes

Glossiphonia
heteroclita (b
Linne)

Ephemeroptera

Caenis qr.
macrura (o
Stephens)

Trichoptera

Ecnomus
tenellus b
Rambur

Oecetis farva
Rambur

Diptera

Procladius
ferrugineus (o
Kieffer)

Procladius
choreus b
Meigen

Cricotopus gr.
sylvestris  ( o-b
Fabricius)

Psectrotanypus
varius a
Fabricius

Tanypus
punctipennis 0
Meigen

Tanypus
vilipennis b
Kieffer

Paratanytarsus
gr. lauterbornii o
Kieffer

Cladotanytarsu
§ gr. mancus o
Walker

Tanytarsus gr.
gregarius( 0
Kieffer)
Parachironomu

S pararostratus o
(Harnisch)

10

10

10

10

10

10

10

10

10

10

10

1,8

2,0

1,0

2,0

2,0

1,4

2,0

1,5

3,0

1,3

2,0

1,1

1,0

1,0

1,0



Parachironomu b 0 10 0 5 2,0
s vitiosus (
Goetghebuer)

Chironomus gr
. plumosus ( o-b 4 4 2 2 2,6
Linne)

Harnischia
fuscimana 0 8 2 0 4 1,2
Kieffer

Cryptochirono
mus defectus o 7 3 0 4 1,3
Kieffer

Cryptochirono
mus  gr.
anomalus
Kieffer

Endochironom
us albipennis
Meigen

o

|
w
[w]
N

1,3

Polypedilum
bicrenatum 0 6 4 0 3 1,4
Kieffer

Polypedilum
convictum (o 8 2 0 4 1,3
Walker)

Polypedilum

gr. b 4 6 0 3 1,6
nubecolosum

Meigen

Microchirono
mus tener (b 1 9 0 5 1,9
Kieffer)

Glyptotendipes
viridis b 0 10 0 5 2,0
Macquart

Glyptotendipes
gripekoveni ( b 0 10 0 5 2,0
Kieffer)

Cladopelma gr. b

1 2
laccophila 0 0 0 > 0

Microtendipes
pedellus (De o 10 0 0 5 1,0
Geer)

HWroro: 78 BumoB u monsunos; Rotifera — 28, Cladocera — 12, Copepoda — 10, Vermes — 1, Ephemeroptera — 1,
Trichoptera — 2, Diptera — 24

Tab6mrma 64. PaccunTaHHas HHONKATOPHAA 3HATMMOCTH 0€CII03BOHOIHEIX THIPOOHOHTOB B
COJIOHOBATOBOJHOM JacTH AJIAKOJIBLCKOH CHCTEMEI 03€p — 03€p0 AJIaKOJIb



Takconsl S

Rotifera

Trichocerca (
s.str.) pusilla b
Laut

Trichocerca
stylata Gosse

Trichocerca (D
.) inermis ( a
Linder)

Synchaeta
cecilia 0
Rousselet

Synchaeta
stylata Wierz.

Synchaeta
pectinata Ehr.

Polyarthra
dolichiptera a
Idelson

Polyarthra
remata Sk.

Polyarthra
longiremis (b
Ehrenberg)

Asplanchna
p.priodonta a
Gosse

Asplanchna
p-helvetica 0
Imhof.

Asplanchna
brightwelli b
Gosse

Asplanchna
sieboldi L.

Asplanchna
silvestris b
Daday

Asplanchna
girodi Guerne

Lecane (s.str.)
luna Mul.

Lecane (M.)
bulla (Gosse,
1832)

on

aik

10

10

10

10

10

10

10

2,0

13

2,6

1,3

1,4

2,0

2,8

1,3

1,8

2,6

1,3

22

1,4

2,4

1,7

1,9

2,3



Lecane b
acronicha H.et
M.

Lecane
lamellata (b
Daday)

Lecane
quadridentata ( b
Ehr.)

Lophocharis
oxysternon (b
Gosse)

Euchlanis
inciseCarlin

Keratella
quadrata Mull.

Keratella
g.reticulata b
Carlin

Keratella
g.longispina (b
Thiebaud)
Keratella

cochlearis (b
Gosse)

Keratella
cochlearis 0
tecta Gosse

Keratella valga

(Ehren.) b

Brachionus
angularis 0
Gosse

Brachionus
quadrata
melheni Barr.
Et Daday

Brachionus q.
ancylognathus b
Schuv.

Brachionus
q.hyphalmyros b
Tschug.

Brachionus
g.brevispinus b
Sch.

Brachionus
calyciflorus o
Pallas

10

10

10

10

10

10

10

10

10

1,8

1,8

1,8

1,8

1,8

1,8

1,6

1,8

1,6

1,5

1,8

1,5

2,3

1,9

2,3

1,8

1,3



Brachionus c.
amphiceros
Ehren.

Brachionus
plicatilis b
Muller
Brachionus
p.longicornis b
Fadeev

Brachionus p.
decemcornis a
Fadeev

Brachionus
diversicornis ( o
Daday)

Brachionus
nilsoni b
Ahlstrom

Notholca
acuminata b
Ehren.

Notholca
squamula (b
Muller)

Platyias
quadricornis b
Ehren.

Platyias
patulus (b
Muller)

Testudinella
patina Ehren.

Hexarthra
fennica (Lev.)

Hexarthra mira
(Hudson)

Filinia
longiseta b
Ehren.
Cladocera
Alona affinis

. b
Leydig.

Alona
quadrangularis b
(0O.F.M)

Alona
0
rectangula Sars

10

10

10

10

10

10

10

10

1,8

1,8

2.4

2.8

1,5

2.1

1.7

1.8

1,6

1.8

1,8

1,6

1,7

2,2

2,4

2,3

1,3



Chydorus b
sphaericus
O.F.M.

Chydorus latus

b
Sars

Diaphanosoma
mongolianum b
Ueno

Diaphanosoma
lacustris 0
Korinek

Diaphanosoma
dubium 0
Manuilova

Diaphanosoma
macrophtalma o
K. et Mirab.

Daphnia (D.)
longispina b
O.FM.

Daphnia (
Daphnia) b
galeata G.O.S.

Ceriodaphnia
reticulata (b
Jurine)

Ceriodaphnia
quadrangula b
O.F .Muller

Moina
brachiata (b
Jurine)

Moina
microphtalma b
Sars

Moina
macrocopa b
Straus

Bosmina (B.)
longirostris (M b
Y

Copepoda
Arctodiaptomu

s (Rh.) salinus b
(Daday)

Mesocyclops
ex.gr.leuckarti b
Claus

10

10

10

10

10

10

1,8

1,8

2,8

1,4

1,4

1,3

2,2

1,6

1,8

1,6

2,0

22

1,8

1,8

1,8

2,0



Mesocyclops
aspericornis  (
Daday)

Cyclops
kolensis b
Lilljeborg

Thermocyclop
s oithonoides a
Sars

Cyclops
vicinus Uljanin
Cyclops
scutifer (s.lat.)

Cyclops
lacustris Sars

Cyclops
strenuus 0
Fischer

Eucyclops
serrulatus (F.)

Megacyclops
viridis (Jur.)

Acanthocyclop
s venustus (o
Fischer)

Acanthocyclop
s reductus (o
s.lat)

Thermocyclop
s rylovi (o
Smirnov)

Odonata

Erytromma
najas b
Hansemann

Enallagma
cyathigerum b
Charpentier

Coenagrion
vernale Hagen
Ischnura
pumilio (b
Charpentier)
Libellula

quadrimaculata b
(Linne)

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

1,8

1,8

2,5

2,8

1,8

2,3

1,3

1,5

1,8

L5

1,3

1,3

2,0

2,0

2,0

2,0

2,0

2,0



Somatochlora
arctica
Zetterstedt

Ephemeroptera

Caenis
macrura 0
Stephenson

Trichoptera

Ecnomus
tenellus (b
Rambur)

Potamophylax
rotundipennis ( b
Brauer)

Oecetis
ochracea b
Curtis

Oecetis
lacustris Pictet

Agraylea
pallidula 0
McLachlan

Heteroptera

Corixa
punctata (o
Iliger)

Diptera

Procladius
ferrugineus a
Kieffer

Tanypus
punctipennis (b
Meigen)

Tanypus
vilipennis (b
Meigen)

Clinotanipus
nervosus b
Meigen

Anatopina
plumipes (b
Fries)

Cricotopus gr.
sylvestris (b
Fabricius)

Psectrocladius
psilopterus (b
Kieffer)

10

10

10

10

10

10

10

1,4

1,7

2,0

2,0

2,0

1,4

1,0

2,6

2,2

1,6

2,0

2,0

2,1

2,0



Chironomus gr
. plumosus (
Linne)

Microchirono
mus tener (
Kieffer)

Cryptochirono
mus  gr.

b

b

defectus ( b

Kieffer)

Glyptotendipes
barbipes(
Staeger)

Glyptotendipes
paripes(
Edwards)
Glyptotendipes

gripekoveni (
Kieffer)

Glyptotendipes
glaucus
Meigen

Paratanytarsus
lauterborni
Kieffer

Tanytarsus gr.
gregarious  (
Kieffer)

Paratendipes
albimanus

Parachironomu
s pararostratus
(Harnisch)

Harnischia
fuscimana
Kieffer

Cladopelma gr.
lateralis
Goetghebeur

Cladopelma gr.
laccophila

Cladotanytarsu
$ gr. mancus
Walker

Endochironom
us tendens F.

Paracladopelm
a camptolabis (
Kieffer)

b

a

b

(o)

(o)

b

o-b

(o)

10

10

10

10

1,6

2,4

2,1

2,0

2,9

1,6

1,4

1,1

1,6

2,0

1,5

2,7

2,0

1,3

2,5

2,0

1,2



Polypedilum
bicrenatum
Kieffer

Polypedilum
gr.
nubecolosum
Meigen

Polypedilum
convictum (b 0 10 0 5 2,0
Walker)

Polypedilum
scalaenum (b 0 10 0 5 2,0
Schrank)

Pentapedilum
exectum (b 0 10 0 5 2,0
Kieffer)

Stictochironom
us gr. histrio o 6 3 1 3 1,4
Fabricius

Hroro: 122; Rotifera — 48, Cladocera— —17, Copepoda — 14, Odonata — 6, Ephemeroptera — 1, Trichoptera — 5,
Heteroptera — 1, Diptera — 30

Tabnwma 65. PaccauranHas HHAMKATOPHASA 3HAYMMOCTH O€CII03BOHOYHEIX THAPOOHOHTOB B
MIPECHOBOAHBIX BogoeMax Wimiickoi ITyCTEIHHOM KOTJIOBUHEI — Bogoxpanwmmnie Kammaraii,
Maiisle o3epa 1oro—Bocroka Kasaxcrana

aik
TakcoHBI S G S

0 b a
Rotifera
Trichocerca
capucina (o 10 0 0 > 1o
Wierz.)
T. pusilla ( o 10 0 0 5 1,0
Jenn.)
T. rattus rattus

1 1
(Mull.) 0 ’ ’ i !
T. r. minor
Fadeev ’
Synchaeta

1 1
stylata Wierz. » ’ i :
S. oblonga Her ob 6 4 0 3 1.4
S. kitina Rouss bo 4 6 0 3 1,6
Polyarthra 10 0 0 5 1,0
remata Skor.
P. luminosa b 3 6 1 3 1.8

Kut.



Bipalpus
hudsoni (°
Imhof)

Asplanchna
girodi de b
Guerne

A. sieboldi (
Leyd.)

A. brightwelli o

Gosse

A. priodonta

priodonta b—o

Gosse

A. priodonta
helvetica 0
Gosse

Lecane (L.)
luna (Mull.)

L. (L.
ludwigii (Eckst o
y

L. (M.) bulla ( o
Gosse)

L. (M)

quadridentata ( o-b

Ehr.)

Trichotria
similis (Stenr.)

T. pocillum
pocillum (Mull b
)

Mytilina
ventralis
brevispina  (
Ehr.)

Lophocharis
oxysternon (o
Gosse)

Brachionus
quadridentatus
quadridentatus
Herm.

Brachionus
quadridentatus
ancylognathus
Sch.

B. q. thenanus
Laut.

10

10

10

10

10

10

10

10

10

10

10

10

10

10

1,0

2,0

1,0

1,0

1.6

1,0

1,0

1,0

1,0

1,3

1,0

2,0

2,0

1,0

2.2

1,0

1,0



B. q. 0
brevispinus
Ehrb.

B. calyciflorus
calyciflorus b
Pall.

B. angularis
Gosse

B.diversicornis
diversicornis ( o
Dad.)

B. plicatilis

Mull. b

Platyias
quadricornis a
quadricornis (
Ehr.)

P. patulus
patulus (Mull.)

Keratella

quadrata o
quadrata (Mull

)
K. hiemalis
Carl

K. cochlearis

cochlearis ( o-b

Gosse)

K. cochlearis
tecta Gosse)

Notholca
acuminata o
acuminate (Ehr

)
N. acuminata
extensa Oloff.

N. foleacea (0
Ehr.)

N. squamulla
squamulla (o
Mull.)

Conochilus
hippocrepis (o
Schr.)

Testudinella

patina (Herm.) -0

Filinia
longiseta

10

6,9

10

9,9

10

10

10

10

10

10

10

10

3,0

10

10

3,1

0,1

7,0

1,0

2,0

1,3

1,0

1,9

2,0

1,0

1,0

1.1

1,3

1.9

1.0

1.0

1.0

1.0

1,0

1,7

1,0



longiseta (Ehr.
)

Hexarthra mira

b—o
(Huds.)
H. fennica (
Levander)

Cladocera

Diaphanosoma
lacustris Kor.

D

mongolianum o-b
Veno

D

macrophthalm o
a Kor. Et Mir.

Daphnia
galeata Sars

Ceriodaphnia
quadrangular ( o
O.F.M)

Simocephalus
serrulatus (o
Koch)

Scapholeberis
mucronata (o
O.F.M.)

S. erinaceus
Dad.

Pleuroxus
trigonellus (o
O.F.M.)2

P. similis (Sars
)

P. aduncus Jur. b—o

b

Alona
rectangula Sars

A. guttata
Sars2

Alonella
exiqua

Disparalona (
Rh.) rostrata ( o
Koch)2

Tretocefala
ambigua (Lill.)
2

4,0

10

10

10

10

10

10

10

6,0

10

10

1,6

2,0

1.6

1.4

1,0

1.9

1,1

1,0

1,0

1,0

1,0

1,9
1,5

1,5

1,0

1,0



Graptoleberis
testudinaria (
Fisch.)2

Chydorus
sphaericus (o
O.FM.)

Acroperus
elongatus
Sars2

Camptocercus
rectirostris
Schoed2.

Monospilus
dispar Sarsl

Moina micrura
(Kurz)

M. brachiata
Jurine

Bosmina
longirostris (o
0.F.M)

Ilyocryptus
acutifrons
Sarsl

Macrothrix
hirsuticornis
Norm.et
Bradyl,2

M. spinosa
Kingl

Copepoda

Neutrodiaptom
us incongruens b
Poppe

Eucyclops
serrulatus.
serrulatus  (
Fisch.)

E. orthostylis

Lindb. b

Paracyclops
fimbriatus
fimbriatus  (
Fisch.)

Mesocyclops
leuckarti (b
Claus)

10

10

10

10

10

1,0

1,3

1.0

1.2

1.8

1,7

1,0

1,8

1,7



Thermocyclop b
s crassus Fisch

T. taihokuensis

b
Harada
T. oithonoides
Sars
T. if
vermifer b

Lind.

Microcyclops
varicans (Sars)

Diptera

Procladius
ferrugineus (b
Kieffer)

Procladius
choreus b
Meigen

Psectrocladius
psilopterus (b
Kieffer)

Cricotopus gr.
sylvestris (o
Fabricius)

Cricotopus
algarum 0
Kieffer

Cricotopus
biformis 0
Edwards

Tanytarsus gr.
gregarius( 0
Kieffer)

Tanypus
punctipennis b
Meigen

Cladotanytarsu
§ gr. mancus o
Walker

Paratanytarsus
gr. lauterbornii o
Kieffer

Microchirono
mus tener ( a
Kieffer)

Chironomus gr
. plumosus (b
Linne)

10

10

10

10

10

10

10

1.9

2,0

1,3

1,0

1,0

2,5

1,6

2,0

1,0

1,0

1,0

1,7

2,0

1,4

1,0

2,6

2,4



PolyPedilum b 0 10 0 5 2.0
convictum  (

Walker)

Polypedilum
scalaenum (o 10 0 0 5 1,0
Schrank)

Polypedilum
bicrenatum b 10 0 0 5 2,0
Kieffer

Stictochironom
us gr. histrio o 5 5 0 3 1,5
Fabricius

Mollusca

Monodacna
colorata (o 6 3 1 3 1,5
Eichwald)

Lymnaea (
Lamarck) 0 10 0 0 5 1,0
stagnalis

Cincinna
antiqua (o 7 3 0 3 1,2
Sowerby)

Crustacea

Paramysis
intermedia (b 4 6 0 3 1,7
Czerniavsky)

P. lacustris (
Czerniavsky)

P. ullskyi (
Czerniavsky)

Palaemon
modectus (b 4 6 0 3 1,6
Heller)

Pontogammaru

s (

Pontogammaru o 5 5 0 3 1,5
s) robustoides (

Sars)

Hroro: 107; Rotifera — 46, Cladocera — 27, Copepoda — 10, Diptera — 16, Mollusca — 3, Crustacea — 5
[Tpumeuanne: 1 — noHHbIE U 2 — GUTOGHUIBHBIE BUBI, C HU3KOH BCTPEYaEMOCTHIO
196. OT60p 11p00.
Tun obopynoBaHus, UCIOIBL3YEMOTro JJis cOopa marepuana B TPOQPOIOTHUYECKUX
HCCIIEIOBAHUSIX, 3aBUCHUT OT Pa3MEPHO—BO3PACTHOUN rpymIibl OOBEKTOB UCCIEAOBAHUM.
OT0B TUYUHOK PBIO MPOBOJAT MEJArMYECKUM WM JIOHHBIM TpajioM. B mMenkoBogHOM
NpUOPEKHON 30HE OOJIOB MPOU3BOAUTCA C MOMOLIBIO MXTHUOIUIAHKTOHHOW Majoil cetu (



nuametrp oOpyda 50-56 caHTUMETpPOB), CAUKOM WM MajJbKOBOW BOJIOKyIIeH. JIMUMHOK
MOMEIIAIOT B F'epPMETUYHBIA KOHTEHHEp, pukcupyroTr 4-8 % pacrtBopoM ¢dopmaiuHa U
OCHAUIAIOT 3TUKETKON C YKa3aHHEM MeCTa, 1aThl U BpeMEeHU cOopa.

Mosnoap 0651aBIUBaeTCsl HEBOJAMU UM OpEAHIMU C siueeid, COOTBETCTBYIOILEH pa3Mepy
ocobelt. [{ns manbkoB pazmepom 3,5—4,5 cantumMeTpoB — 10—MeTpoBbIN OpeeHb WK Tpa,
U1l cerojieTok — 25-50—MeTpoBbI HEBOJ; ISl Oosiee cTapmux Bo3pacToB — 75-100—
METpPOBBI OpefeHb. Menkopa3MepHble 3K3eMIUIApbl (AauHOM 10 20 CaHTHUMETPOB)
MOMEIIAI0T B TePMETHYHBIN KOHTeWHep ¢ 4—8% QopMainHOM IETUKOM, MPHU ITOM Y
HauOosiee KpynmHbIX ocobeit (15-20 caHTUMETpOB) JieNaeTcs Hape3 Ha OPIOIIHOM CTOpOHE.

JlJis 0TI0Ba B3pPOCIBIX 0COOEH HCIOJIB3YIOTCSl MPOMBICIOBBIE OpY/Ius JoBa (HEBOAA,
Tpajbl, CTABHbIC U IJIaBHBIE CETU C BBIOOpPKOW maTepuana yepe3 2—3 yaca). [Ipumenenue
MTACCUBHBIX OPYJUH JIOBA C BBIEMKON Marepuaja pa3 B CyTKH U PEXE 3HAYUTEIIbHO CHUKAET
KayecTBO MaTepuala B pe3yJibTaTe MepeBapuBaHus MULIH.

[Ipy u3BIIEUEHUM BHYTPEHHOCTEH >KenyAouHO—KuIIeuHbli TpakT (mainee — JKKT)
BBIPE3aETCSl HOXKHHUIIAMH OT MHILEBO/IA IO AHAJILHOT'O OTBEPCTHUS U MTOMEIIAETCS B MAPJIEBYIO
candeTKy BMECTe C ITUKETKOM, B KOTOPOM yKa3bIBa€TCs MECTO, JaTa cOOpa, BUJ PHIOBI U €€
NOPSAJKOBBIN HOMEp B kypHaie. [Ipu Hamuyuu O60JIBIIOrO KOJIWYECTBA MaTepHalia MOXKHO
OrpaHUYMBATHCA MOPSAJIKOBBIM HOMEPOM PHIOBbI HA STUKETKE B LIENSAX SKOHOMUU BpemeHHu. B
cllyyae MCCIIEJOBAHUS XMIIHBIX PBHIO C YETKO BBIPAKEHHBIM >KEIYJIKOM H3BJIEKaeTCA U
¢bukcupyercs Toabko xenynok. Oukcanus BeinonHsaercs 4-8 % pactBopom dopmanrHa B
repMeTHYHOM KoHTelHepe. KoHTeiliHepsl ¢ 3adUMKCHPOBAaHHBIM MaTe€pUaJIOM IOCIHE
3arOJIHEHHS KEJATEJIbHO MOMECTUTh B KYJEP—XOJOAWIBHUK, B KOTOPOM M IMPOBOAUTCS
nepeBo3Ka B JIaDOpaTOpPHIO.

OnHOBpeMEHHO co cOOpoM Marepuajia Ha TPOOJOTHIO TOKEH MPOBOJUTCS COOP
TUAPOONOIOTUYECKUX, THIAPOXUMUYECKUX U THAPOJIOTHYECKUX MapaMeTPOB UCCIEAYEMOIO
y4acTKa BOJOEMa.

197. IloaroroBka npo6 k 0OpadboTKe.

[lepen HauamoM aHaIM3a COJEPKUMOTO HKETYTOUHO—KHILIEYHOTO TPaKTa (PMKCUPOBAHHBIHI
MaTepHuall OTMbIBaeTcs OT hopmanuna. JJjig 3Toro 3apukcupoBaHHas pbl0a UK KUIICUHUKU
MOMEIIAOTCS B COCY/]I Ol MPOTOYHYIO BOJY.

B ciiygae otcyTcTBHSI TPOTOYHOM BOJIbI, (DUKCUPOBAHHBIA MaTepuall OTMBIBAETCS ITyTEM
3aMEHbI BOJbI B COCYJI€ HECKOJIBKO Pa3.

198. O6paboTka nmpod B 1aOOPATOPHBIX YCIOBUSIX.

JInst 3a(hUKCUPOBAHHBIX LIEIUKOM 0CO0€H MPOBOAUTCS UHIUBUAYATbHBIM OMOIOTrMUYEeCKUI
aHaJu3 ¢ U3MEPEHHEM pa3MepoB U Beca (¢ TouHocThIO 10 1 mMumnumerpa u 0,001 rpamma).
[lepen B3BeHmIMBAHMEM AaHAIM3UPYEMBIN 3K3eMIULIp 0OCymIMBaeTCs Ha (UIBTPOBAIBLHON
Oymare 10 HCUE3HOBEHHS MOKpOTO TNsATHA. Bce mpomMepbl 3aHOCATCS B MPOTOKOI
UCCJIEIOBAHUA.



CrnenyromuM 5TarioM SBJISETCS M3BIICUCHUE KHUINEYHHUKA W3 OPIONIHOW TOJIOCTH,
M3MEpEHUE ero JUIMHBI (MpU HEOOXOJMMOCTHU) U OIEHKA CTENECHU HAIOJHEHUS MHUIleH
otaenbHbIX 0TnenoB KKT (3kenyqouHO—KUIIEYHOTO TPakTa) ¢ 3aHeceHueM B mpoTokoin (0-
nycTo; 1 — eAMHUYHBIC OPraHU3MBI; 2 — Majo; 3 — cpeaHee; 4 — MHOTO; 5 — Macca).

3ateMm JKKT pazpesaercs Ha OTAENBI M OCTATKU MUILKA U3BJIEKAIOTCA MO OTACIBHOCTH Ha
CTEKJIO WY 4amKy [leTpu ¢ momolipio cKaibnesas Wid Imarens. Y MEIKUX ocoOei WiH
MaJIbKOB MUIIEBOM KOM M3 KHIICYHUKA HM3BJICKACTCA W30THYTOM wuriion. llpm Hanmuum
KEITyJIKa €ro COAEPKUMOE aHATU3ZUPYETCA OTAEIBHO OT COAEPKUMOTO KUIIICUHHKA.

Kaxnast yacTp muieBoro koma oOCymuBaeTcs Ha (PuIbTpoBajbHOU Oymare a0
MCUYE3HOBEHHUSI MOKPOTO ISITHA U B3BeIIMBaeTcsa ¢ TouHOCThio 710 0,01 rpamma. [Ipu Hanuuuun
B MMUIIEBON Macce CIU3M WIM OCTaTKOB AIUTENUS] HEOOXOAUMO UX yIaauThb. s ynaneHus
CJIIM3U U3 MUIIEBOT0 KOMa PEKOMEHYETCS PACTBOPUTH €€, TOMECTUB BCIO Maccy B 3—5 %
pactBop mienoun (NaOH wim KaOH) na 3040 munyT.

[Ipu BO3MOXKHOCTHU KPYITHbIE OPTaHU3MbI BEIOMPAIOT M3 MUIIEBOT0 KOMA, MOJICYUTHIBAIOT
U ONpENEeNsIIoT MX Bec. Bec ocTaBmIKXCS MEIKHX OPTaHU3MOB BBIUYHUCISIOT MYyTEM
HCKJIFOYEHHUS BECa KPYITHBIX U3 BeCa BCEro MUIIEBOTO KOMA.

[Ipu ananu3ze nuTaHUs JUYMHOK PHIO BaXKHO TOJYYUTH JAHHBIE O BHUOBOM COCTaBE
MUIIEBBIX OPTaHU3MOB, WX KOJIMYECTBE U pasMepax. BBuay manoro Beca MUIEBOro Koma
JUYUHKY TIPOBOJIAT B3BEIIMBAHKUE O0BEAMHECHHOTO MHUIIIEBOTO KOMa TPYIIIBI OJTHOPAa3MEPHBIX
ocobei.

[TumeBo#t koM mIankTodara, mocie BeIICICHUS KPYITHBIX OPTAaHIU3MOB, aHATH3UPYETCS
Kak mpu padote c rmiaHkToHoM. [lumeBas macca (MU 4acTh €€) pa3MEIIMBAETCs B COCY/IE C
ONpPEACICHHBIM KOJIMYECTBOM BOJbI U C MOMOIIBIO MITEMIEIb—IHIETKU OTOUpaETCs IBE
MOPUHMM [JJI1 TPOBEAECHUS KAYECTBEHHOIO M KOJWYECTBEHHOrO y4Y€Ta OpPTraHU3MOB C
MOCTEAYIONNUM TIepepacueToM Ha Bechb 00beM. Hanumuue B muiieBoM koMme IIaHKTO(dara
PACTUTENbHBIX YACTHII, YEIIYH, ITIECKAa OTMEUYAIOT B MPOTOKOJIE KaK CIy4YallHbIE KOMIIOHEHTHI,
HE YUYUTBIBas UX BEC,

[Tpuemsbl, mpuMeHsIeMbIe TIPU U3YYEHUU OeHTO(hAroB Pa3IuvHbI JIJIs BUIOB, HMEIOITUX U
HE UMEIOIIUX JKEITYIOK.

Y pbiO, UMEIOIIUX KEIYIOK OTAEIbHO B3BEIIMBAETCS COACPKUMOE KEIyJaKa U
kuieyHuka. [lumeBas mMacca KUIeYHUKA CIOXKHO MOJAAeTCs UIeHTU(DHUKAIIUY, BCICACTBUE
Yero B HEH, MO0 BO3MOKHOCTH, ONPEETAIOTCS Tpeo0iaalolire OpraHu3Mbl.

VY pbIO, HE UMEIOIIMX XKETY/IKA, P U3yUYCHUU MUTAHUS TPUMEHSIIOT KOMOMHUPOBAHHbIE
METOJIMKH, TaK KaK IMHUIIAa HAXOJUTCA B pa3ipo0ieHHOM cOoCTOsTHUU. COIep)KUMOE MHUIIIEBOTO
TpakTa B3BEIIMBAIOT, MOMEMIAOT B yamKky [lerpu, 3amuBator Bomoil u pazbupator. Ilo
HauboJee KPYyMHBIM, XOPOIIIO COXPAHUBLIUMCS YaCTSIM ONPEEISIIOT OpraHU3Mbl U UX pa3Mep,
YUCIIEHHOCTh M Bec. Yalle BCero HEBO3MOXHO NPOBECTU JAOCTOBEPHBIM YUeT BCEX
¢dparmenToB. B Takom ciiydyae nmporieHTHOE 3HAaUeHHE KOMIIOHEHTOB Mpeo0agatonieil Tpy bl
OIICHMBAIOT Ha IJ1a3. bonee Manmo4yuciaeHHbIE OpraHu3Mbl IPOCUUTHIBAIOT WUJIM B3BEIIUBAIOT.



3HAYUMOCTh TPYAHOBBIJIEIISIEMBIX KOMIIOHEHTOB (BOJOpPOCIH, NECOK, IETPUT) IpHU
HEBO3MOKHOCTH B3BEIIMBAHUS ONPEACIISIIOT IPUMEPHO.

VY XUIIHBIX PHIO aHAM3UPYETCS COACPKUMOE JKEITyAKa MTyTeM B3BEIIMBAHUS, TPOCUYETA U
ompeIeSICHUs] BUIOBON TPUHAIC)KHOCTH JKEPTB.

199. O6paboTKa pe3yabTaTOB aHAIHM3a COIEPKIMOTO MHIIEBOTO TPAKTA.

JIns KOJIMYECTBEHHOW XapaKTEpPUCTUKU NUTAHUS YCTAaHABIMBAETCS YacTOTa
BCTPEUAEMOCTH, BEC MUIIEBBIX KOMIIOHEHTOB U UH/IEKC HAIOJHEHUS.

Yacroty BcTpeuaemoctu KoMmnoHeHTOB (F) B muiieBoM KoMe paccuMTHIBAIOT B
MIPOIIEHTHOM COOTHOIIEHUH KaK OTHOIIEHHUE YUCJIa KUIIIEYHUKOB C TAaHHBIM KOMIIOHEHTOM K
o0111eMy 4YMCily KUIIEYHUKOB. [IpH 3TOM, HYKHO yKa3blBaTh, YUYUTBHIBAJIUCH JIM ITYCThIE
KHUIIICUHUKHU.

BecoBast nonst komnonenta (P) paccuutbiBaeTcsi, Kak OTHOIIEHHE Beca JAHHOTO
KOMITOHEHTa K BECY BCEro MUIIEBOr0 KOMa, B MPOLIEHTAX JJIS TPYIIIbI PbIO WU OTIAEIBHOM
ocoou.

NHaeKke OTHOCUTENbHON 3HAYMMOCTH KOMIIOHEHTOB nuTaHus IR (PemeTHukoB u apyrue,
1993). Pacuet Benercs no popmyiie:

IR=FiP1/) FiPi

rae: Fi — gactora BcTpeyaeMOCTH KOMIIOHEHTa, P1 — BecoBas /107151 KoMIoHeHTa. Uem
BBIIIIE TOKa3aTellb MHACKCA I KOPMOBOTO OOBEKTa, TEM OOJBIIYI0 POJIb OH UTPAET B
NUTaHUH KCCIIENYEMOTrO BUA.

Jlns monmydeHus WHIEKCAa HAMOJTHEHUS (DaKTHUeCKWi BEC MUINEBOTO KOMa WJIU €To
KOMITOHEHTOB OTHOCST K Becy pbiObl u yMHOkat0T Ha 10000 (%, 1y1st MUPHBIX pBIO) UK Ha
100 (%, nuist XUIIHBIX ).

Jl1st BBIsIBIIEHUS 00beMa KOHKYPEHIIMU pacCUUThIBatOTCs uHekc cxocrra numm (CIT) (
Mopseirun, 1952). Jlng sTtoro Oepercss BbIpaXKEHHBI B MPOLEHTaX COCTaB MUILHA JBYX
KaKUX-JTMOO BUIOB PHIO M OTMEUAIOTCSI OPTaHU3MBI, 001IHe Kakaomy Buay. CyMMa MEHbBIIIUX
MIPOIIEHTOB, HE3aBUCUMO OT TOTO, B COCTaBE MHUIIM KaKOTO U3 JBYX BUJIOB JAHHBIN OpraHu3M
BCTpEUAETCs, JIa€T CTENEeHb CXOJCTBA MUILU. B ciydae MoIHOTO COBMAJIEHHS COCTaBa MUIIU
CTETNEHb CXOJICTBA MUIIMU KaKUX—JIHOO NBYX BUAOB OyaeT paBHAThCA 100, mpu moaHoM
paznuunn—0.

200. OnpeneneHue NpoIEHTA BIAKHOCTH U BBIKJIEBA IIUCT apTEMUM.

1) Onpenenenrie NpoLEHTA BIAKHOCTH [IUCT apTEMUMU.

Bbrokchbl ¢ 0TOOpaHHBIMU JJISI UCCIIEIOBAHUU IIUCTAMH B3BEIITMBAIOTCS HA aHATTUTUYECKUX
Becax ¢ ToyHOCcThiO 710 0,0001 rpamma. 3aTeM OIOKCHI JOBOJSTCS O MOCTOSIHHOTO Beca B
cymmibHOM mikady mpu noctosHHoM Temmeparype 30-350C. IlpomeHTHOE conaepxaHue
BJIATU ONpENEeNseTCs Mo cleayonie popmyie:

w 2 = (M2—m2)/M2 x 100%

rae: w 2 — IpoLEeHT COEepKaHUs BIIarH,

m2 — Macca BBICYIICHHBIX IUCT,



M2 — macca BIIa)KHBIX ITUCT.

2) OnpeneneHre NpoOLeHTa BBIKJIEBA IIUCT apTEMUH.

JIns mosty4deHus BBIKJIEBA pavyka UCHOJIb3YETCS MHKYOAMOHHBIN COCY]l ¢ KOHUYECKUM
JTHOM WJIM COCyJ eMKocThio He MeHee | smutpa. Cocyj 3amofiHseTcs NpUupoaHou (1o
YCIOBHSIM pabOT) WM BOJOTPOBOAHOM, OTCTOSTHHOW B TEUEHUU CYTOK, BOJOMU. JIJisT co3manus
yCIIOBUIA, HEOOXOUMBIX JIJISl BHIKJIEBA B BOJONPOBOJAHYIO BOAY OOABIISIETCS XJIOPU]T HATPUS
u3 pacuera 30 rpamm/autp u 0,5-2 rpamm/nutp ruapokapOoHara HaTpus (sl TOCTUKECHUS
pH pactBopa ot 8-9).

Tpu poOs! mo 100 mWITyK HKUCT B3BEUIMBAIOTCS HAa AHAIIUTUYECKUX BECaX C TOYHOCTHIO
B3BemuBanus 10 0,01 rpamma. PactBop ayis uHKyOamuu rOTOBUTCS U3 pacdyeTa IMIOTHOCTH
auil < 2 rpaMM/uTp. MIHKyOHpoBaHre HUCT TPOBOIUTCS IpH Temmneparype Boabl 26°C-30°C
[IPU a3PUPOBAHUU ISl IPEIOTBPAILICHHS OCEIaHUS IIUCT HA JTHO COCY/Ia U OCBEILICHHH.

Yepes 1 yac oT Hayana UHKYOAIIMU a’pallvio OTKJIIOYAIOT HA 15 MUHYT A yAalIeHUs
BCIUIBIBIIMX IYCTBIX OOOJIOUEK LMUCT. YUYET Yucia BCIUIBIBIIMX O0OJIOYEK BEAETCA C
MOMOIIbIO CTEPEOCKOMUYECKOI0 MUKPOCKOMA MyTEM ydeTa WX KOJIMYECTBA B TOJIE 3PCHUS
mukpockona (K). Jlanee npouecc aspaniur BO30OHOBIISETCH.

[Ipu nHKYOMpPOBaHUS TOJKHBI COOJTIOATHCS CIASAYIONINE MapaMeTphl: TeMIlepaTypa BObI
26—-30°C; pH Bogbl: 8.0-9.0; conenocts: 25—-30 yacTeli Ha ThICSYY; PACTBOPEHHBIN KUCIOPO/I:
> 4 MWUTUTPAMM/JIATP; YPOBEHb ocBerieHHOCTH: — 2000 JroKc.

[Iponieaypa uHKyOUpOBaHUS LIUCT MPOBOAUTCS B TeueHUU 24—48 yacoB, MOCJE YEro
aspauus BoikIrouaeTcsa. Uepes 10—-15 muHyT, nociie oceganrsi HEBBUIYIIUBIINXCS U1 HA THO,
2/3 dactu pactBopa (C MyCcThIMU 000JI0UKaMu) ciuBaeTcsi. OcTaBIIasicsi 4acTh pacTBoOpa ¢
0CaJIKOM, COCTOSIINM U3 HEBBUIYNUBIIUXCS IIUCT OTQUIBTPOBBIBAETCA HA CUHUN GunbTp. B
MoJie 3pEHUs] MHUKPOCKONa B OTPAKEHHOM CBETE€ MOACUYUTHIBAETCS KOJIUYECTBO
HeBbUTynUBIIUXCA Ul — (H).

Jy1st onipeienieHurs MPOIIEHTA BBIKJIEBA MPUMEHSIOTCS CIIeNyIonue (OpMyJIbl:

S=K+H

rae: S — oluiee KOJIMYeCTBO HEBbUTYTUBIIIUXCS SIUII.

W3=100-S

rae: W3 — IpOLIeHT BBIKJIEBA LIKCT.

201. Onpenenenue Bo3pacta psio.

OT60p nMpobd ¥ METO/BI ONIPEACIICHUE BO3pACTa PHIO MPOBOIUTCS CIEIYIOIIUM 00pa3oM:

[Ipu orbope npob Tpebyercst cobmtonaTh ciaeayrone mpaBuia coopa. 3anucarh B
KypHaJI OMOJIOTMYECKOT0 aHaIn3a Ha3BaHUE PhIObI, MECTO U Jata cobopa, muHa (1) u Bec (Q,
q) pHIOBI.

Merton—1. Yemntyto cnegyer cooupath y BCeX BUAOB PhIO ¢ ceperHbl Teja, Mo epeIHen
4acThIO0 CIIMHHOIO IJIaBHUKA. B cilyyae, Korjga COMHHBIX IUJIABHUKOB HECKOJBKO, TO YEIIYIO
OepyT MoJl IEPBBIM, PACIIOIOKEHHBIM Ouke K rojoBe. C Kak0i pbIObl HY>)KHO OTOOpaTh MO
10-20 yemryek, yToObl MOTOM OTOOpaTh 5—8 JydlIMX yelyek A ucciaenoBanusd. Jlanee



Yelyo KiIaayT Ha JUCT YeIIyHHON KHMXKKH, OJM)KEe Kparo JIMCTOK 3arubaroT K KOpPELIKY
YEelIyWHOW KHM)KKM 3alMCBIBAIOTCS MPOCTHIM KapaHAAlIOM CBEACHHUS O pbide, C KOTOpOH
B35ITa YEILIYys: HOMEP U HAa3BaHUE PHIOBI.

[Tocne Toro, kak coOpaHa Bcs Mpoda, YEIIyHHYI0 KHUXKKY TYro NEpeBsA3bIBAIOT B MECTE
MEXJy 4Yellyell M 3alHChI0 JTaHHBIX O pblO€ (ITUKETKOW). 3aTeM YEIIyHHYI KHHUXKKY
MOJIBEIIUBAIOT JJIs IPOCYIIKA OOBIYHO HAa OTKPHITOM BO3TyXE.

Yemyro B TeueHne 1-10 MuHyT pazmauuBaroT B 5% pacTBOpe HAIIATBIPHOTO CIIUPTA.
PazmoueHHy10 Yenmyro MpOTUPAIOT MEXAY MNAIbLUAMUA M MATKOM TPSNOYKOM, KUCTOUKOU.
3aTeM 3aKUMArOT MEXKAY ABYMs PEIMETHBIMU CTEKIIAMH, JAIOT IPOCOXHYTh.

JUtst onpenesieHns BO3pacTa Mo Yeulye packKaaJblBaloT YEIIyI0 Ha MPEIMETHOE CTEKJIO,
HAKpBIBAIOT MEJIKYI0 — MMOKPOBHBIM CTEKJIOM, KPYITHYIO — BTOPBIM MPEIMETHBIM CTEKIIOM U
OTIPENENSIOT BO3PACT MOJ OMHOKYJISPHBIM MHUKPOCKOIIOM, MPH Pa3HOM YBEJIMYECHHUH B
3aBUCHMOCTH OT pa3Mepa YelyHu.

Meton—2. Koctu (otonuT). JIjis u3BIE€UEHUS OTOJUTA Y MEJIKUX PbIO pa3pe3aroT rojioBy
BJI0JIb CPEJIHEH JIMHUM, a TaKXKe UCIOJB3YETCs M APYroil crocol, OTPHIBAIOT U OOHAXAIOT
HIKHIOK CTOPOHY uepena HaJape3aB TOHKME KOCTH HaJl CIIyXOBOM KallCyJON BBIHUMAOT
OTOJIUT MUHIETOM. Y KPYIHBIX pbIO pa3pe3aroT rojIoBy IOMEpPeK B 3aThUJIOYHON 4YacTH,
OTOJIUTHl BBIHUMAIOT TMHUHIIETOM, MPU 3TOM >KA0EpHYIO KpBIIIKY OTTHOAI0T, CABHUIAIOT
CKaJIBIIEJIEM MBIIILBI CO CIIyXOBOM KallCyJibl, CPE3AI0T HAPYKHYIO CTEHKY CIIyXOBOM KaIlCyJbl
Y OCTOPOKHO U3BJIEKAIOT OTOJIUT.

[To3BoHKM pBIOBI Yallle Bcero OepyT Hanbosiee KPyMHbIE, PACIIONIOKEHBI OJU3 TOJOBBI.
JIist mosydeHusl HY>KHO BbIpe3aTh Tejia PhIObl M MO3BOHKHU yAAaeTCs BBIHYTh. [103BOHKHU
OYHMILAIOT OT OCTATKOB TKAHEM.

[Ipu 06paboTke KocTU (OTONHT, TO3BOHOK) TTOMeIIaeTcs: B 25% HaIaTbIpHOTO CIUPTA,
cnocoOCTByIOIIMI ero obe3xkupuBaHuio. B ammuake BoiaepkuBaercs 4—5 dacos. [locie
Takoil 00pabOTKM MpPOMBIBAeTCS B TOpsYeil BoAEe M 3aTE€M paccMaTpUBaeTcs IMOJ
MHKPOCKOIIOM B Karuie rIuLEpUHa.

OtonuTel. B 3aBUCHUMOCTH OT BEJIMYUHBI OTOJIMTA €r0 M3y4aroT MOJ JIYIOW WIH
OMHOKYJISIpOM, TI0JI0Mpasi COOTBETCTBYIOIIME yBeaudeHUsl. OTONUTHI TOKPBIBAIOT CO BCEX
CTOPOH O€H30JI0M, Pa3JIaMbIBAIOT OTOJUTHI MOCPEIUHE, CIOMbI MOAIUIM(OBBIBAIOT Ha
oceJKax, MOMENIaloT o00€ TMOJOBHUHBI B BAaHHOYKY C BOCKOM pa3jioOMOM KBEpXy U
paccMaTpUBAIOT IPHU MATAIOIIEM CBETE.

[To3BoHKkHU. UTOOBI OmpenenuTh roJoBble KOJblA Ha MO3BOHKAX, PACCMaTPUBAIOT
COWICHOBHBIE SIMKH MO3BOHKA IO, MUKPOCKOM. [{JI1 3TOro MO3BOHKHM KJIAAyT B BAaHHOUYKY C
BOCKOM, YCTaHABJINBas [I03BOHOK COYJIEHOBHOM SIMKOM K BEPXY.

Meton-3. Onpezenenne Bo3pacTta pei0 MO CHMiIaM KOCTHOTO Jyda TPYAHOIrO TUIaBHUKA.
YtoOsI BeIpE3aTh JIy4, HAJO CAeNaTh HAAPE3 JIONACTH MUIABHUKA BJIOJIb KOCTHOIO JTy4da. 3aTeM



MOJYKPYTOBBIM JIBH>)KEHUEM HOXKa MEepepe3aroT COCUHUTENIBHO TKAHHbBIE CBSI3KU, OTAENSIOT U
BBUIYILMBAIOT TOJIOBKY M3 COWIEHOBAaHHOM siMkH. Kaxablii Jyd 3aBOpayMBaIOT B STUKETKY,
3aBS3BIBAIOT M PA3BEIIMBAIOT JJISl TPOCYILKH.

[Tonepeunsie cpe3bl KOCTHOTO Jiy4da BBIMMWIMBAIOT JIOO3UKOM C ABYyMs nuikamu. Cpes
JIeNaloT y caMoi TOJIOBKH JIyda, He Janee | canTuMerpa ot Hee. ['0TOBBIH cpe3 HUIdyoT Ha
HanwibHUKE. Cpe3bl MPOCMATPUBAIOT B MPOCBETISAIONIUX KUAKOCTAX. JlJIsT 3TOrO HYKHO
ynoTpeossiTh O€H3011.

Jlyun nmaBHUKOB. Bo3pact mo cpezaMm onpenenstor mnoj MUKPOCKOTIOM WM OMHOKYJISIPOM
[Ipu npocmoTpe cpe30B MOJb3YIOTCA NPENnapoBAIbHBIMU HIJIAMHU, YTOOBI JIETKO
MIEpEBOPAYMBATh U MEPEIBUTATh CPE3bI, a TAKKE CUUTATH FOJI0OBBIE CIIOU.
O06opynoBanue, HEOOX0AUMOE JIJIs cOOpa MaTepuaia 1 onpeeeHue Bo3pacTa phlo:
1. opynus noBa (Tpaj, CTaBHbIE CETH, HEBOJ M TOMY MTOJI00HOE);
2. BECHI;
3. CAaHTUMETPOBBIE JICHTBHI;
4. ammuak (5-25%);
5. 6eH301I1;
6. BOCK;
7. MUKPOCKOII;
8. CKambIesu, MUHIIETHI, JIOO3UK, HOKHUIIBI, HOX, TPENapOBaIbHbIC UTJIbI,
9. yvemyitHasi KHUXKKA;
10. BaHHOUYKM SManMpOBaHHbIE, YAk [leTpy, npeamMeTHbIE CTEKIIA;
11. sxypHan s 3anuceil.
202. Onpenenenue noja v cTaguil 3peiaocTu poio.

Omnpenenenue mosia peIObBI U CTAAUN 3PEJOCTH TMOJOBBIX MPOAYKTOB MPOBOIATCS
CIeAYIOIIM 00pa3oMm:

Cranus 1. HenomoBo3pensie ocodou — juvenales. IToaoBbie jkene3bl HEPa3BUTHI, INIOTHO
MPWIETAIOT K BHYTPEHHEN CTOPOHE CTEHOK Tela (1Mo 00KaM M HUKE TUIaBaTEIbHOTO My3bIps)
U MPEJCTABJICHBI JJIMHHBIMU Y3KUMHU IIHYpPaMH WIH JICHTAMHU, [0 KOTOPBIM HEJb3s I1a30M
ONPENENUTH IOJ.

Cragusa I1. Co3peBaroniue ocoOu UM pa3BUBAIOLIMECS MOJOBBIE MPOIYKTHI MOCIHE
ukpomeTtanusi. IlomoBble >Kkene3bl Hauyalnu pa3BuBarhbca. Ha mmHypax oOpasyroTcs
3aTEMHEHHbIE YTOJIICHHUS, B KOTOPBIX YK€ y3HAIOTCS SUYHUKU U CeMEHHUKU. VIKpUHKU
HACTOJbKO MEJIKH, YTO HE BUIHBI HEBOOPYKEHHBIM TJIa30M. SIUUHUKN OT CEMEHHUKOB (MOJIOK
) OTJMYAIOTCS TEM, UTO BIOJb MEPBBIX MO CTOPOHE, OOPALIEHHOM K CepeInHE Tena, MPOXOAUT
JOBOJILHO TOJICTHIM M cpa3y Opocaromiuiics B rjlaza KpOBEHOCHBIM cocyna. Ha cemeHHHMKax
TaKuX KPyIHBIX cOCy0B HET. [1070BbIE Kene3bl Majbl U JAIEKO HE 3aMOJHSIOT MOJIOCTH TENa

Craaus 11I. Ocobu, y KOTOPBIX MOJIOBBIE JKEJIE3bl XOTSA U JNAJIEKU OT 3PENIOCTH, HO
CPABHUTENIBHO Pa3BUTHI. SIMUHUKHN 3HAYUTENBHO YBEIUUYWINCH B pa3Mepax 3anoiaHsaoT oT 1/3



10 1/2 Bcelt OPIONTHON MOJIOCTH U HATOJHEHBI MEIKHUMHU HEMPO3payHbIMH, OEJIeCOBATHIMU
UKPUHKAMH, SICHO Pa3TUYMMbIMU HEBOOPYKEHHBIM TJIa30M.

CeMeHHUKH UMEIOT 00Jiee pacIIMpEeHHYI0 TIEPEIHIO0 YacTh U cyxkatoTcs. [loBepXHOCTh
UX po30BaTas, a y HEKOTOPBIX PbIO — KpacHOBaTas OT OOMJIMS MEJIKUX Pa3BETBIISIOIMIMXCS
KPOBEHOCHBIX cocynoB. [Ipu HanaBIuBaHWU U3 CEMEHHHKOB HEJIb3S BBIJICIUTH KUAKUX
Mosok. IIpu momepeyHOM pa3pe3e CEMEHHHUKA Kpas €ro He OKPYIJISIOTCS M OCTarTCsA
ocTpeiMU. B 3TO#l cTamuu peiba HaxoauTCs AOJITO: MHOTHE BUJBI (caszaH, Jell, BoOja U
JPYTHE) — C OCEHU JI0 BECHBI CIIEAYIOIIETO Iro/a.

Cragusa IV. Ocobu, y KOTOPBIX MOJIOBbIE OPraHbl JOCTUTIU MOYTH MaKCUMAaJIbHOTO
pa3BUTHS. SIMYHUKK OYEHBb BEJIMKH W 3aMOJIHSIOT 110 2/3 Bcel OpromHoi monoctu. UkpuHKH
KpPYIIHBI, TPO3payHbl U MPU HAJAABIMBAHUU BbITeKaloT. [Ipu paspese suuHMKa U CKOOJICHUM
pa3pesa HOKHMIITAMH UKPUHKH COCKAaOIMBAIOTCS MooguHOouke. CeMEHHUKHU Oeoro nBera u
HAIOJIHEHBI KUJIKUMH MOJIOKaMH, KOTOPBIE JIETKO BBITEKAIOT MPHU HAJAaBIMBAHUMU OPIOIIKA.
[Ipu monepeyHoM pa3pe3e CEMEHHHMKA Kpasi €ro TOTYAC OKPYIJISIOTCS, U pa3pe3 3aluBaeTCs
KUJKUM COJICPKUMBIM. DTa CTafusi y HEKOTOPBIX PBHIO HENMPOJOJDKUTENIbHA M OBICTPO
MIEPEXOJIUT B CIIEIYIOLIYIO.

Cramus V. Tekyune ocobu. Mkpa 1 MOJIOKH HACTOJBKO 3pEibl, UTO CBOOOHO BBHITEKAIOT
HE KalUIsIMH, a CTpyed IMpHU caMOM JIETKOM HajdaBiuBaHuM. Eciau gepxkath pwiOdy B
BEPTUKAJIHLHOM IOJIOKCHHUH 3a TOJIOBY U MOTPSAXUBATH €€, TO MKpPa U MOJOKH CBOOOIHO
BBITEKAIOT.

Cramust VI. OtHepecToBaBmue ocoou. [1010BbIe MPOAYKTHI BRIMETAHBI COBEPIIICHHO.
[TonocTe Tena Aaneko HE 3alOJHSAETCS BHYTPEHHUMHU OpraHaMu. SIMYHUKU U CEMEHHUKHU
OYEHb MaJibl, IPs0JbI, BOCHANICHBI, TEMHO—KpAacHOro 1BeTa. Hepenko B sSiMUHUKE OCTaeTcs
HEOOJIBIIIOE KOJIMYECTBO MEIKUX UKPUHOK, KOTOPBIE IPETEPIICBAIOT KUPOBOE TIEPEPOKICHHE
U paccacbiBaloTcsi. Uepe3 HECKOJIbKO JHEH BOCHAJICHUE MPOXOJUT, W TOJIOBBIE KEJIE3bI
nepexoasat B craauto [1-I11.

Ecnu nmonoBbie MpOayKTHl HAXOATCS HA MPOMEXKYTOYHON CTaIUM MEXKy KaKUMU—JTHOO
JBYMS U3 IIECTH ONMKMCAHHBIX CTaANM, WIN YacTh MPOAYKTOB pa3BUTa OOJbIIE, YACTh MEHBIIIE,
WIM Korja HaOMrojaTenb 3aTPYIHSETCSs TOYHO OOO3HAYMTh CTAJUI0 3PEIOCTH, TO OHa
o0o3HauvaeTcs IByMsl nuppaMu, COCTUHEHHBIMU 3HAKOM THUPE, HO MPHU 3TOM Ta CTaJaus, K
KOTOPOM OJM)KEe CTOSAT MO CBOEMY Pa3BUTHUIO TOJIOBBIE MPOIYKTHI, CTABUTCS BIIEPEIH.
Hanpuwmep: III-1V; IV-III; VI-II u Tak nanee.

203. OnpeneneHne ynuTaHHOCTH PhIO.

Onpenenenue KodPGUIUEHT YITUTAHHOCTH PbIO TPOBOAUTCS CIEAYIOIIEM 00pa3oMm:

YNOUTaHHOCTh — YHUBEPCAIBHBIA NTOKA3ATENb, KOTOPBIM XapaKTEPU3YET KaK COAEPHKAHUE
KUpa B OpraHu3Me, Tak U (U3HOJIOTUYECKOE COCTOSHUE PhIObI. JJI1 YNCIEHHOTO BhIpAKEHUS
YOUTAHHOCTH HCHoNb3yeTcsa ¢opmyna, npeanoxeHHoil B 1902 rony ®ynabToHOM,
YIOUTAHHOCTh PACCUUTHIBAETCS U3 COOTHOIICHUS, BEIPAXKEHHOTO B MPOLEHTAX, MAcChl Tea K
KyOy JUIVHBIL:



F=100=*Q/P?

rae: F — koaddunmeHT ynutaHHOCTH;

| — nnyuHa pBIOHL;

Q — macca pbIOHI.

204. OT60p npobd 1 METO OIpeIeICHUE TIII0IOBUTOCTH PHIO.

[Tpu cbope MaTepuaina Ha MI0IOBUTOCTh, BEUIOBIICHHBIE CAMKH MOJABEPTAIOTCS TIOJIHOMY
OMOJIOTHYECKOMY aHAJIM3y, C BHECEHUEM CBEJICHUM M0 HAMMEHOBAHUIO PbIO, MECTa U JIaThl
otnoBa, muHkI (1) 1 Beca (Q, q) ppIO B )KypHaJI OMOJIOTHYECKOTO aHAIN3A.

[onanet IV craguu 3penocty B3BENIMBAIOTCS Ha TOYHBIX Becax. SIMYHUKH ¢ Maccoi Ooiee
1000 rpamMm B3BeMIMBAOTCSA ¢ TOYHOCTHIO A0 1 rpamma, maccoit 300 — 1000 rpamm — ¢
touHocThiO 10 0,5 rpamma, maccoit Meree 300 rpamMm ¢ TouHocThio 10 0,1 rpamma. Bcee
3aMUCHIBACTCS B KypHAJ.

N3 cpenneit vactu roHaapl 6epyT HaBecKy oT 2—10 rpamm ¢ TouHocThiO 10 0,001 rpamma
CHa0XXalT ITUKETKOM, TJI€ YKa3bIBAIOTCS: BOJIOEM, JaTa HaOJMIOACHUS, BUABI PbIO, HOMED
0co0u 10 )XypHaTy. 3aTeM HAaBECKY BMECTE C STUKETKOU 3aBSI3bIBAIOT B MAPJIEBYIO CAI(PETKY
U OIyCKaroT B ¢pukcupytomuit pacteop. Mm ciyxut 4%—ii pactBop popmanuna.

B nmaGopatopHbIX YCIOBUSX B KaXJ0il HaBeCKe HEOOXOJIUMO MPOCUUTHIBATH YUCIIO
UKPUHOK C TIOCIIEYIOIINM TMEPEeYeTOM Ha BEC BCEIl TOHAIBI.

JanbHeimue paboThl OOBIYHO MPOBOJATCA HE B MOJIEBBIX, & B KaMepaJIbHBIX (
naboparopHbix) ycioBusix. [locne ¢ukcamnuu, 0ObIMHO Yepe3 HECKOJIbKO AHEH uiu Oomee
JUTUTEIFHOE BPEMs, ITyTEM B3BEIIMBAHUSI BHOBB OIpeieseTcs Macca mpoOkl. 13 Hee Oepercs
1 TpamMM WKpbI, U30BITKM BIaru 3abuparoTcs QUIABTPOBAIBLHOW Oymaroil W HKpa
B3BEIIMBAETCS C TOYHOCTHIO 10 0,1 Muurpamma. 3aTeM Bce MKPUHKH TOMEIAIOT B YalIKy
Iletpu ¢ pgobaBiaeHueM BOJBI W NPOU3BOAAT pa3/ieIeHUE HUKPUHOK C IOMOIIbIO
IpenapoBajIbHBIX UTJI U CKAJIBIIENIS, TIOCIIE YeTO OHU MOIITYYHO MPOCUUTHIBAIOTCS, KOHUUKOM
CKaJIbIIENsl WM MpenapoBaibHOW Urioi. JlaHHasi onepauus MpoBOAUTCS HA TEMHOM (poHe,
TaK Kak WKpa OOBIYHO CBETJIasl WiW mpo3pauHas. s yao0cTBa mpu mojacuere, MKPUHKU
yao0Hee TpynmnupoBaTh B Kyukd, cHadajga mo 10 mTyk B KaxJoH, 3aTeM 3TH KyYKH
obbenuuAThr mo 10, momyuass rpynmbl o 100 wkpurok. KomudecTBO Tpynm moTom
MOJICYUTHIBACTCS U CKJIAJIBIBACTCS C OCTABIIMMCS KOJMYECTBOM MKPUHOK, HE BOIICAIINM B
rpynmy, To ecTh He npeBbimatonuM 100. TakoB 0OBIYHBIN pyYHON CITOCOO TOICUETA.

Naun = QI"CIHR,E * Ny

rae: NAUII — aGconronast HHANMBUyalbHAas TJI0JI0BUTOCTh;
QroHaj — BeC TOHA/IbI;



NUKpP — KOJTUYECTBO UKPHI B 1 rpammax.

OG6opynoBanue, HEOOX0AUMOE JIJIsi cOOpa MaTepuaia v ONpeeieHUE TI0I0BUTOCTH:
opy.usi JoBa (Tpaj, CTaBHbIE CETH, HEBOJ U TOMY OJJOOHOE);

BECHI,

. CAHTUMETPOBBIC JICHTHI,

. EMKOCTH JUTsl (PUKCAIK U XpaHEHUSI MaTepuaa;

. MUKPOCKOIT;

. CKaJIbIIETH, TUHIICTHI, HOKHHUIIBI, IPETIapOBATbHBIC UTJIBI;

. (hukcatopsl (popmanuH);

. BAHHOYKY SMaJMpOBaHHbIe, yaniku [leTpu, mpeaMeTHbIe CTEeKIa;

9. )KypHaJ 1151 3a1UCei.

205. Dranbl pa3BUTUA PBIO.

1) OMOpHOHANIBHBIN MIEPUOT PA3BUTHS PHIO.

OMOpHOHANIBHBIN MTEPUOJ — OT MOMEHTA OIUIOAOTBOPEHUS ANIIA 10 IEPEX0a MOJIOAN Ha
BHEIIIHEE MUTaHHe. IMOPHUOHAIBHOE pa3BUTHE (OHTOTEHE3) Y PhIO 3aBUCHUT OT KOJHWYECTBA
COJICP’KUMOTO KeJTKa B siflle. B COOTBETCTBUM C 3TUM, y Pa3HbIX KJIACCOB PbIO0 OCHOBHBIC
ATanbl dMOPUOHAIIBHOTO pa3BUTHS OjacTyja, racTpyia U HeWpyia COXpaHSIOTCS BHE
3aBUCUMOCTH OT TaKCOHOMHUYECKOM NPUHAIJIEHKHOCTH, HO 3aMETHO OTJIMYAIOTCS Ha
HEKOTOPBIX CTAIUSX CPEIU OTPSAAOB, CEMEHCTB, POJIOB U BUAOB. Bpems u crienupuaHOCTH
cTaauii SMOpHUOreHe3a YCTAaHABIMBAETCS B 3aBUCUMOCTU OT BHUJA PBHIOBI U YCJIOBUM
coJiep>KaHus B BOJAHOU cpene (abnmoTtudeckux (hakKTOpOB).

1-1) OMOpuroHaNbHBIN IeproJl pa3BUTHs ceMercTBa kapnoBbix (Cyprinidae) Ha mpumepe
kapma (Cyprinus carpio).

I aTan — OnooTBOpEHKE U MOJATOTOBKA K ApOoOJeHuUI0 siiiia. B mepBbie MrHOBEHUS
MOCJI€ OIUIOJOTBOPEHUSI 00O0JIOUKM MKPUHKHU MPUIIETalOT K MOBEPXHOCTH KENTKA. 3aTeM
KOPTUKAJIbHBIE aJIbBEOJIbI, PACIOJlararoluecss B MOBEPXHOCTHOM CIIO€ LHMTOIIA3MBI,
JIOMAIOTCsl, UX COJEPKUMOE BBIACISETCA MOJA 00O0JIOUKY M OHA OTCIauMBAETCs OT JKEJTKA.
Haunnaerca oBogHeHue (HaOyxaHW€) UKPUHKU, B MPOILIECCE KOTOPOTO MEXAY KEITKOM U
000J104KO# 00pa3yeTcsi IEPUBUTEINTMHOBOE MPOCTPAHCTBO, 3AMOTHEHHOE KUKOCTHIO.

II atan — IpoOnenue u 6nactynsuud. [locie omiogoTBopeHrs TPOUCXOAUT OTCIOEHUE
o0osiouku ot xentka. [Ipoucxoaut nporecc HAOyXaHUsT UKPBI U 00pa3yeTcs 3apOAbIIIEBhIN
nuck. JlpoGnenue Onacroaucka u oOpazoBaHue OiacTynbl. Uepes 6 4acoB HacTyMaeT cTaaus
MOPYJIBI KPYIHBIX KJIETOK. MeXay OJacTOAMCKOM M SKEJITKOM BO3HHUKAET HEOOJbIIas
MTOJIOCTh, WA OJIaCTOLICIb.

III atam — Tactpynsnust u popmupoBanue 3apozsima. [IporucxoauT momHoe odpacTanue
xenaTkoM (Onactonepmoit) uepe3 89 wacoB. Ilpormecc ractpyisiiuu CONMPOBOXKAAECTCS
MOBBINIIEHHONW THOENbl0 WKpHL. [Ipolecc racTpymsnuu 3aKaHUYUBAETCS OOpa30BaHUEM
KUIIIEYHON TPYOKH M TIepBUYHOTO pTa (61acTorop).



IV sran — Heiipymsamusa. Juddeperiuannss rolOBHOTO U TYJIOBUIIHOTO OTAEIOB
3apopiiia. 17-20 4acoB mociie om0 JOTBOPEHUS UKPBI TEJIO 3apO/Ibllia 0XBAaTHIBAET OKOJIO 3/
5 okpyxHOCTH XenTka. Haunnaercs cermenTtanus tena. B TynoBuie oOpa3yroTcs mepBbie
nBa—Tpu comuta. B Bozpacte 22—-24 yacoB popMuUpyroTcs ria3Hble My3bIpbKH.

Cramgus IV.I. O0ocobnenne XBOCTOBOrO OTAEdA. 3apOJAblll HAYWHAET JBHUIATHCH.
Kumeunass TpyOka mpuoOperaer rpymeBuanyio (gopmy. Uepes 35-45 uacoB B riasax
OTYETJIMBO BUJICH XPYCTaJHK.

Cramus IV.II. Ha mecTtom aTame B Bo3pacte 2,5 CyTOK y dMOpHOHA MOSBISIOTCS
(hopMeHHBIE 3JIEMEHTHI B KPOBU. YHCIIO COMUTOB B TYJIOBUIIE — 24, B XBOCTOBOM OTJEje — 16
. I'ma3a nurmMentupoBansl. ['onoBa npurnyTa K xentky. CHU3y 00pa3yeTcsi poTOBasi BOPOHKA.

Cranus IV 111. BeikieB sMOproHa. BrikitonyBIIMeCs SMOPHOHBI (IPEITUYMHKN) UMEIOT
OTHOCHUTEJIBHO CJIa00 MUTMEHTHPOBAHHBIE TJ1a3a U TeJ0. [IMrMeHTHbIE KIETKH PacioIOKEeHbI
Ha TOJIOBE U BIOJIb XOp.bl. ['0JI0Ba BEHINIPSIMIIEHA U OTJEJEHA OT XBOCTA, IPY/IHbIE IUIABHUKHU
MajeHbkHe. POT HemoABMKHBIHN, B (POpPME SIMKHU, B HUKHEM HOJIOKEHHH.

1-2) OMOpuoHaNbHBIN MEepUo] pa3BUTUS ceMeiicTBa oceTpoBhiX (Acipenseridae) Ha
npumepe pycckoro ocerpa (Acipenser gueldenstaedtin).

[ aranm — OmnogoTBOpEeHNE M TIOATOTOBKA K IpoOJIeHuto sifiia. J{uaMmerp siiiiia cocTaBisieT
2—4 MUIIUMETPa, OHU UMEIOT CPEPUUECKYIO WIIH CIErKa TUIICOUIHYI0 POPMY U OKpAILIEHBI
B KOpHUYHEBaTO—Ccepbli 1BeT. Ha aHnMaabHOM MoItoce B 000JI0YKE Ha TUIOMIA/IKE TUAMETPOM
100 MUKpOMETpPORB pacmoyiokeHbl MuKporuie. OO0buHOE uucio ux 5—10, HO wHOTAA
nocturaet 1 40. ITporncxoauT omnog0TBOpEHUE.

II stan — JIpobnienue u Onactynsius. JpobieHue sull IpOUCXOAUT B pe3ysbTaTe psiaa
MOCJIEOBATEIbHBIX MHUTOTUYECKUX [E€JIEHH KIETKH, BCIEICTBHE Yero oOpasyercs
MHOTOKJIETOYHBIN 3apOJIbILLI.

III stan — lacTpynsuus U popmMupoBaHue 3apojsiimia. ['acTpyndnus HauMHAETCS ¢
MOSIBJIEHUS B KPAaeBOM 30HE, B TOM MECTE, [JI€ paclojarajics CBETJIbIA cepll, IPUMEPHO HA
YPOBHE 3KBATOpa, UHTEHCUBHO MUTMEHTUPOBAHHON TEMHOU MosIocKH. B 3TOM MecTe KieTku
HAa4YMHAIOT MOTPYKaThCsl BHYTPb U 00pa3zyeTcs y3Kas 1Iellb, KOTOPYIO Ha3bIBAIOT NEPBUYHBIM
pToMm unu Onacronopom. OTBepcTHe OnacTornopa BEAET B Y3KYIO MOJIOCTh TacTPyJIbl WU
MEPBUYHON KUIIKH — apXeHTEepoH. B BepxHel yacTu 3apojpliia pacronaraercs Ooblias
NEpPBUYHAS MOJOCTh — OJIACTOIENb.

IV sran — Heunpynanus. [Io OKOHYaHUM racTpyiasaluu y 3apojblllia MOCTEIIEHHO
bopMupyroTCA 3aUaTKU BCEX OCHOBHBIX OpraHoB. [locie 3ambikanus O1acTonopa Ha CIIMHHOM
CTOpPOHE MOSBJISIETCS YTOJILEHHAS IJITACTUHKA, Ha3bIBaeMasi HEPBHOM MJIACTUHKOM, TaK KaK U3
HEe Pa3BUBAETCS LICHTPaJbHAsl HEPBHAS CUCTEMA.

Cramusa 1V.I. Ha npoTsbkeHuM 3TOM CTaauM CYIIECTBEHHO MeHseTcs (popma Tena.
PacmimpeHHast 4acTh KHMILKM W3 IIAPOBHUJHOM CTAHOBHUTCS AJUIMIICOBUIHOW, 3HAYUTEIBHO
YAJIMHAIOTCS M PAcHpsMIISIIOTCS 3aAHUNA OTIEN TyJOBUILIA U XBOCT CHHU3Y, B OCHOBaHUU
rOJIOBbl TOSIBJISIETCA POTOBasi SIMKa B BUJE€ HEOONBUIOTO BIISITYMBAHUS 3KTOAEpPMBI. B



KaOEpHOM OTJIeJIe TaKXKE B BUJIE BISTYMBAHUMN SKTOJEPMBI BO3HUKAIOT HAPYKHBIC >KaOepHBIC
kapMmaHbl. [IpoucxoauT BBIKIIEB.

1-3) OMOpHOHATBHBIN IEPUO PA3BUTHS cCeMeENCTBa JococeBhIX (Salmonidae) Ha mpumepe
paxyxHoi gopenu (Oncorhynchus mykiss).

I atan — Om1010TBOPEHNE U MOATOTOBKA K Apo0iieHuto aiina. Mkpa nMeetr aHuMalbHbIN 1
BEreTaTUBHBIN MONIOCH. BHeHsAs 000109Kka MKPUHKH PYYbEBOM (POpETH UMEET TOJIINHY B
33-37 MHKpPOMETpPOB, TOT/Aa Kak y pamykHoil (openu oHa Toubiie. Ha 060104ke MOXKHO
HaOI0AaTh TOPHl B 1 MHUKPOMETpP, KOTOpBIE MPOJOIKAIOTCA y3KMMH KaHanamu. Ha
AHMMAJIBHOM IIOJIFOCE MKPUHKHU PACIIONAraeTcs MUKPOIUIE, YEPE3 KOTOPOE CIIEPMAaTO30M]
MIPOHUKAET BHYTPb.

Il sran — JlpoGnenue u Onactynsuuss. O0om04YKka OTAEISIETCS OT CaMOM KJIETKH
MEPUBUTENIMHOBBIM MPOCTPAHCTBOM, KOTOpoe yepe3 20—60 MUHYT moclie OII010TBOPEHHUS
HAIOJHAETCS JKUAKOCTBbIO. DJTa MEPUBUTEIJIMHOBAS >KUAKOCTH IO3BOJSET SMOPUOHY
CBOOOJIHO BpallaThCsi BHYTPU O0OJIOYKH, BCErJa OCTABAasCh B HYKHOM mo3uuuu. Bo Bpems
HaOyXxaHus 00beM MKPUHKH yBeau4IuBaeTcs Ha 12—20 mpoIeHTOoB.

I stan — lactpynsiius u popmupoBanue 3apoasima. Havano ractpynsuu (3,5 cyTok).
Bo Bpemst racTpyJiliu MaTepuail HEPBHOW CUCTEMBI, OPraHOB YYBCTB, XOP/Ibl, SHTOAEPMBbI U
Me30IepMbl 000COOJIAIOTCS MyTEM KOOPAMHUPOBAHHBIX TBUKEHUN OTAEIbHBIX 0J1aCTOMEPOB.
Ha 3agHEM KOHIIE KMIIIEYHOTO TshKa MOSIBISETCS HEOObIAs MOJI0CTh — KyndepoB KaHal. Y
paayxHoil ¢popenu oH yBennuuBaeTcs 10 200 MUKPOMETPOB.

IV stan — Helpymnsnusa. Poct B JuiMHy NpOHUCXOAUT HA MTOBEPXHOCTH KEATOYHOIO MENIKA.
OO0pazoBaBIIMECS U YBEIMYUBAIOIINECS TTIa3HbIE OOKAJIBI M YTONIIAIOIIUECS CTEHKH CPETHETO
1 OOKOBBIX MO3TOBBIX ITy3bIPEN CIIOCOOCTBYIOT OTUJIEHEHHUIO T'OJIOBBI OT KEJITOYHOIO MELIKA.

Cramus IV 1. Tlepen Hauamom OTWICHEHHUS 3aJHETO KOHIIA Tejla y 3apobliia o0pazyercs
nysbcupytomee cepaue. [IpoucxoauT 3akiaaka rpy/IHbIX IJIABHUKOB U %a0EpHOTO arapara,
obOpasyercs por.

Cragusa IV.II. 'onoBa, BHauane KpOUKOBUAHO 3arHyTas K HU3y. [locrenenHo no mepe ee
OTYIECHEHHS OT IKEJITOYHOrO MeEIIKa BhIIpsAMIIsieTca. Ee moJaHOe BBINpsIMIICHUE
COIPOBOK/IAETCS YIUIMHEHUEM BCETO TEJIA U PACIIUPEHUEM IUIABHUKOBBIX CKJIAJIOK, a TaKXkKe
YMEHBUIEHUEM 00BEMA KEITOYHOIO MEIIKA.

Cramus IV.1II. [Tepen BbikieBOM SMOpPHOH HauMHAET BCe OOJIbIIE M OOJIBIIIE BPAIAThCs
BHYTPU UKPUHKHU. DTU JBIKCHUS MEXaHUYECKH YTOHBIIAIOT 000J0YKY MKPUHKH U3HYTPH.
Kpome TOTO, mNpemmuuvHKN pacHICIIAIOT O000JIOUKY CHenHadbHbIM (pepMeHToM (
rHaJTypOHUIa301 ), KOTOPBIM CEKPETUPYETCS JKeNe30M, HaXOos1Ieiicss Ha roJioBe SMOPHOHA.

2) Dtam pa3BUTHS JIMYMHOK U MOJIOTH PHIO:

A — bounbiioi xentouHblid Memok. [1naBHukoBast ckiaaka noutu He qudpepeHunpoBaHa.
[1naBaTenpHBINA My3BIPh 0€3 BO3AYXA;



B — XentouHslii memok emie coxpansieTcs. [lmaBHMKOBas Ckjajka HAauMHAET
muddepeHIIpoBaTHCS HA CIIMHHYI0, XBOCTOBYIO U OPIOIIHYIO YacTH. [1naBaTtenbHbIN mMy3bIphb
HaIlOJHEH BO3IYXOM;

C1 — XKenrounoro menika HeT. [1osBAAIOTCS HEOOJBIINE CTYIICHUSI MEXaHU3MbI B
CIIMHHOM U MOJIXBOCTOBOM OTJEAaX KANMBI, & TAKKE B HUKHEW XBOCTOBOU JIOMIACTH;

C2 — B HMXHEW XBOCTOBOH JIONACTH PAa3BUBAIOTCS MEPBbIE ME3CHXHMHBIC JIYUH,
HarpaBJieHHbIE KOoco BHU3. KoHel xop/ibl cierka 3arudaercs BBepX. B CIMHHOM 1 aHaIbHOM
IJJABHUKAX XOPOIIO 3aMETHBI CI'YILIEHHUS] ME3CHXHUMBI,

D1 — 3aguuii KoHeI XOp/Abl HAMpPaBJieH BBEPX. B XBOCTOBOM IJIaBHUKE KOCTHBIC JTyUH.
XBOCTOBOW IJIABHUK CIA0OBBIEMYATHIM, HAJl HUM OOpa3yeTrcs IMepernoHyaTtas Jomnacts. B
CIIMHHOM U aHAJIbHOM IIABHUKAX MOSBIISIOTCS ME3CHXUMHBIC JIYUH;

D2 — XBocToBOH MJIaBHUK BbleMYaThlii. B CIUHHOM U aHAJIbBHOM IUIABHUKAaX Pa3BUBAIOTCS
KOCTHBIE Tyud. ECTh 3a4aTKu OpPIOIIHBIX TJIABHUKOB, HE BBIXOMSINNE 33 Kpas MJIaBHUKOBOM
ckiaaku. [maBaTenpHbIN My3bIph ABYXKAMEPHBIM;

E — Jlyun pa3BuThl BO BCEX IUIaBHHKAaX. DpIOlIHbIE NJIABHUKUA BBIXOAAT 3a Kpas
IUIABHUKOBOMW CKJIAJKHU;

F — Ha xBocTte u B0 OOKOBOM TUHUY TOSBIsiETCS yenrysa. OOOHSATENbHBIC IMKH €IlIe He
pazaenensl neperopoakoi. [IpeananbHas MIaBHUKOBAs CKJIAAKA K KOHILY 3Tana MOJIHOCTHIO
HCUYEC3aceT;

G — Bce teno nokpsiTo yentyeit. OOOHsSTENbHAS sIMKA pa3/ieieHa MeperopoaKon.

206. OnpeneneHue Bo3pacTa TIOJICHEH.

OT60p Ipo6 U orpeesieHre BO3pacTa TIOJIEHEH IPOBOIUTCS CIIETYIONUM 00pa3oM:

[IpuHuun Metoia onpeaeneHrs BO3pacTa TIOJIEHS 0 CJIOAM LIEMEHTA B KJIbIKaX OCHOBaH
Ha (pakTe HEMPEPHIBHOTO OOpa30BaHMS LIEMEHTA B CIOSX MEXKIY KOPHSIMHU 3yOOB TIOJEHS.
Kinpiku OONBIIMHCTBA HACTOSIIMX TIOJEHEHW paHO MpEeKpallaroT PoCcT B IMHY, U JJIs
MOJ/ICYETa CJIOEB B JIGHTUHE MOXKHO JIEJIaTh MOTNEPEeUHbIe MITHU(BI B CpeTHEN JacTH 3y0a.

[Ipu oT6ope npod TpedyeTcs colaoaaTh ciaeaytomue npasuiaa coopa. Kiblku HyKHO
XOpOIIO OTMBITh OT KPOBH M OCTATKOB TKAHEH M HACYXO BBITEPETh WJIU BBICYIIUTH. 3yObl
CJIelyeT MMOMECTUTh B HEOOJIBIINE KEIATUHOBBIE KAICYJIbl, YTOOBI OHU HE TIOBPEIUIUCH UITU
HE MOTEPSUTUCK.

Jlnst mosydeHusl OKpalleHHBIX MpenapaTtoB 3y0 WM KOCTh JEKAIbIUHHUIUPYIOT,
MIPOMBIBAIOT, PEXKYT HA MUKPOTOME U CPE3bl OKPAITMBAIOT TUCTOJIOTHYECKUMHU KPACUTESIMH.
JexanbHUpOBaTh B 4—5%—M pacTBOpe a30THOM KUCIOThL. Bpems ekanblMHALIMN 3aBUCUT
OT pa3Mepa 00bEKTa, INIOTHOCTH 3y0a U OT criocoda ero xpaneHus (5—6 dacoB). B pactBope
A30THOW KUCIIOTHI JEKAJIbIIMHALIAS XPAHUBILIETOCS B CYXOM BHJIE€ MaTepualna MOXKET JJIUThCS
OT MOJYCYTOK /IO HECKOJIbKUX CYTOK. MSTKUI AeKaIblIMHUPOBAHHBIN 3y0 HYKHO MPOMBITH B
npoTo4yHoU Boje B TeueHue 10—24 yacos. Jlanee 00paboTKa UAET MPUHATHIM B TUCTOJIOTUU
MeToJOM C 3anuBkod B mnapaduH. [IpomeiTeiii 3y0 unm kKycok 3y0a pe3aroT Ha
3aMOpPaKMBAIOIIEM MHKPOTOME B HYXKHOM IUIOCKOCTM Ha cpe3bl 20 MHUKPOMETPOB.



[TonyuyeHHBIE Cpe3bl HYKHO MOMECTUTH B JHCTHIUIMPOBAHHYIO BOJAY, 3aTEM OKpALIUBAThH
reMaTOKCUJIMHOM, Jajieeé MPOMBITh B MPOTOYHON BOJI€, MPOBOAUTH IO TULEpUHAM
BO3pAacCTAaOIEd KOHLEHTPALMUA U 3aKJIIOYWATh B YUCTHIA TIIMLIEPUH. Bpems okpamnBaHusd
BapbUPYIOT B 3aBUCUMOCTH OT XapaKTepa KPacHUTeJIs.

[Tocne okpacku cpe3bl Hy>)KHO AU(HEpeHIUPOBATh — TOMECTUTh Ha HECKOJIBKO CEKYH]I B
orokchl 70%—HbIM CIUPTOM, KyJia 100aBIEHBI 2—3 Karuld COJISTHOM KUCIOTHI, U 3aTEM OBICTPO
nepeHectu B Boay. llocne nuddepeHmpoBku cpe3bl HyKHO npombiBath 10—15 MuUHYT B
MIPOTOYHOW BOJE. 3aKIIOUAIOT Cpe3bl B TNHIEPUH. [1ociae mpoMBIBKM UX HYKHO MOMENIATh
cHayasna B 25%-—Hpiil, 3aTeM B 50 m 75%—HBIN pacTBOp TNIMIEpUMHA B BoAe. B kaxaom
pacTBope cpe3bl HaxoaiTcs He MeHee 5S—10 muHyT. KpynHble cpe3bl MOXKHO MEPEHOCUTH I10
BCEM pacTBOpaM IpENnapoBajbHON WUIJIOW, cilerka corHyTtod B cepeaune. C oaHoro 3yba
Jayduie OpaTh HE OJMH, a HECKOJIBKO CPE30B, OKPAIIMBATh U IPOBOJUTH UX BMECTE U 3aJIMBATh
Ha OoJHOM cTekisie. Takue mpenaparbl COXPAHSIOTCS B YAOBJIETBOPUTEIBHOM (s
OTIpE/ICJICHUsl YHCIIa CJIOEB) BUJI€ B TeueHue 2—3 jeT. POCTOBbIE CIIOM MOXHO BBISIBUTH Ha
OKpalIE€HHBIX TOHKUX cpe3ax. CUUTAIOT UX MOl MUKPOCKOIIOM.

O6opynoBaHue, HeoOXoaMMOE sl cOOpa MaTepuana M OmpeAesieHUe Bo3pacTa 1o

KJIBIKaM:

1. 4-5% a30THOI KHUCJIOTHI,
. mapaduH;
. 3aMOPAKHUBAIOIINI MUKPOTOM;
. TEMaTOKCHUJIMH;
. TIIMLIEPUH;
. 710% crnmpr;
. COJIIHAsI KUCJIOTA;
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. MUKPOCKOII;
9. mpeAMETHBIE CTEKIIA;
10. sxxypHan s 3anucei.

207. Tlopsimok pacdeTa MOTPEOHOCTH B PHIOOIIOCAIOUYHOM MaTepuanie JJIs 3apblOJIeHUs
pBIOOXO3UCTBEHHBIX BOJOEMOB MPHUMEHSAETCS IpU pa3paboTKe peKoMeHAAlud 10
3apbIOJICHUIO U ONIPEJEICHUH OTPEOHOCTH B PHIOOIIOCAIOUHOM MaTepHuale s 3apblOJIeHUS
PBIOOX035MCTBEHHBIX BOJOEMOB U (MJIM) UX YYaCTKOB.

208. 3apbiOaeHue BOIOEMOB OCYLIECTBISAECTCA HA OCHOBAHUM HAayYHBIX PEKOMEHAALIMH,
BbIIaHHBIX HAYYHON OpraHu3anuei B 00JacTH OXpaHbl, BOCIPOU3BOCTBA U UCIIOJIb30BAHMS
’KUBOTHOTO MHUPa, aKKPETUTOBAHHBIMH KaK CyOBEKTHl HAyYHOU U (MJIM) HAYYHO-TEXHUYECKOU
JESTEIbHOCTH M HUMEIOIIMMU aTTecTaT AaKKPEAWTAllMU, BBIJAHHBIM YIOJIHOMOYEHHBIM
OpIaHOM.

209. 3apsibieHue prIOOXO3AMCTBEHHBIX BOJOEMOB OCYIIECTBISETCS B paMKax
roCyJapCTBEHHOI'O 3aKa3a, a TaKKe IO0JIb30BaTeIsIMU B paMKaxX HMX 00sA3aTeIbCTB IO



BOCIIPOU3BOJICTBY PBIOHBIX PECYpPCOB, MPUHSTHIX TPHU JOJITOCPOYHOM 3aKpEIUICHUU
PBIOOXO03IMCTBEHHBIX BOJOEMOB.

210. Pacdetr moTpeOHOCTH B 3apbIOJICHUH MPOU3BOIUTCS JJIS TTOJIH30BATENS JKUBOTHBHIM
MUPOM B OTJEJIbHOCTH, HAa OCHOBE ydYeTa YHMCJIECHHOCTHU >XKUBOTHBIX, OOBEKTHUBHBIX
MHOTOJIETHUX JAHHBIX WU3YUYCHHS! TEHJICHIIMU JUHAMUKHU MOMYJISIIIUA U U3MEHEHUS CPEJIbl
oOWTaHuA, C yUeTOM MPUEMHONU EMKOCTH BOJJOEMA U COCTOSIHUSI KOPMOBOM 0a3bl phIO.

211. B cny4dae 3apbIOyieHUsI BOJIOEMAa C UMEIOIIMMCS B COCTaBE UXTUO(DAYHBI BUIOM PBIO
MPUEMHYIO €MKOCTh CJIEIYeT OMPENEeNsiTh JUIsl BRDKMBAHUSA PHIO C BO3pacTa BCEICHUS [0
BO3pacTa MouMku. IIpu 3TOM ciieayeT yuuThIBaTh HAryJbHYIO IUIOMIA]b JJII KOHKPETHOTO
BH/Ia, OMOMAaccy TOJBKO MOEJAEeMbIX JTaHHBIM BHUJOM KOMIIOHCHTOB KOPMOBOW 0a3bl,
BBDKHMBAEMOCTh KOHKPETHBIX BO3PACTHBIX CTAJIUI BCEJICHIIA.

212. Ha xpymHBIX BOJOEMax, MOJEICHHBIX Ha HECKOJIbKO PBHIOOYYaCTKOB, 00bEM
3apbIOJICHHUS] KOHKPETHBIM T0JIb30BATEJIEM MPUBOJIUTCS B 3aBUCUMOCTU OT pacipeieseHHON
€My KBOTHI BbIJIOBAa pbIOBI (B % OT oOmero iaumuta Ha Bojgoem). K mpumepy, oobem
HE0O0X0AMMOro 3aphiOiieHus BojgoeMa coctaBigeT 10 MIUIMOH MOJOJM ca3aHa.
Pacnpenenennas mons3oBatento kBoTa BeuioBa — 10 % oT obmiero numuTta Ha BojoeM. B
TaKoOM Cjydae, JUIS JaHHOTO IOJIb30BaTelsd 00beM HEoOXOAUMOI0 3aphIOJICHUSI COCTAaBUT |
MUJIJTUOH IITYK MOJIOJIH.

213. Jlng pacyeToB HEOOXOIWMOTO KOJMYECTBA PHIOOTIOCAAOYHOTO MaTepuayia Jjis
3apbIOJIeHNs HEOOXOJUMO HANTH €ro MPUEMHYIO0 €MKOCTh TI0 COOTBETCTBYIOIIEMY BUJY PbIO,
aub0 MOTPEeOHOCTH B PBHIOOMOCATOYHOM MaTEpHae OMPEENIeTCS MO BO3MOKHOCTSIM
KOPMOBOI 6a3bl 00ecreynTh NOTPEOHOCTH 3aphIOIIEeMOro MaTepraa B MHUIILE.

214. Jlnga Bcex BOJOEMOB MPHUMEHSIETCS pacyeT MOTPeOHOCTH B PHIOONOCATOUYHOM
MaTepHualie Ha OCHOBaHMHM BO3MOXKHOCTEH KOPMOBOM 0a3bl TPOKOPMUTH BCEIICHIIEB.

215. nsa BOJOEMOB C TOBBIIICHHOW MHUHepanu3amue (o3epo Anakosib, Maioe
Apanbsckoe Mope, o3epo banxair u mpoune BoJoeMbl C BETUYNHON MUHEpaIU3aIuu ooee 3
MUWUTUTpaMM/IeUMeTp3) AJ1s pacuera MPUEeMHOM eMKOCTH MOXET MIPUMEHSIThCs (popMya:

S — Smin 52 T — Tmin
C— Smin Tmin

(1+%)x(1+ EE_;l)

rae: C — npuemMHas eMKOCTb SKOCHCTEMBI B 3apbIOIsieMON MOAPOIIEHHON MOJIOH; S —
MaKCHMaJIbHas COJICHOCTh, OTMeYaeMasi B BogoeMe, %o; Smin — MUHMMAaJIbHAs COJICHOCTD, %o,
T — makcumanpHas Temneparypa Bojbl, °C; Tmin — MUHUMaJIbHAS TEMIIEpaTypa BOABI Ha
MOMEHT 3apbiOnenus1, °C; B — cpeaHsis MHOTOJIETHSST OMOMacca KOPMOBBIX OPTaHU3MOB,
Kmtorpamm/meTp2; Bep — cpennerogoBas OnoMacca KOPMOBBIX OPraHU3MOB, COCTABIISFOITNX
OCHOBY paIlMOHa CTapIIMX BO3PACTHBIX TPYIII, Kujorpamm/merp2; Bl — MakcumanbHas



MPOMBICJIOBasT PBHIOONIPOAYKTUBHOCTh MO JaHHOMY BHUIY, Kuiorpamm/rektap; Blcp —
CpPEIHEro/I0Basi MPOMBICIIOBAsI PHIOONPOYKTUBHOCTD 110 JAHHOMY BHUJY, COOTBETCTBYIOIIASI
[TV (mpenenbHO JOMYCTUMBIN YIIOB) 3@ TIOCIEIHUE TISITh JIET, KHJIOTPaMM/TeKTap.

Uepes BemMUMHY MPUEMHON eMKOCTH 110 (hOpMYJI€ YCTaHABIUBACTCS TJIOTHOCTh MOCAIKH
MOJIOJU:

P=1086x ™8

216. PexomeHanuu no oobemMy 3apblOJIEHHs] BOAOEMOB MO Ka)XJO0My BHUAY pbIO U
BO3PACTHOM TpyINIe JAIOTCI C YYETOM CYIISCTBYIOIIUMX B OacceiiHe (pernoHe) oOBbEKTOB
BOCIIPOM3BOJICTBEHHOTO KOMITJIEKca (MOITHOCTEH rOCYIapCTBEHHBIX M YaCTHBIX PHIOOBOJIHBIX
MPEANPUATUI).

217. PniOoBOIHO—OMOIOTHYECKOE OOOCHOBaHUE pa3padaThIBACTCA HAYUYHBIMU
OpraHU3alUsIMH, aKKPETUTOBAHHBIMHU KaK CyOBEKTHI HAYYHOU W (MJINM) HAYyIHO—TEXHUUECKOU
JEATEIbHOCTH W HMMEIOIIMMHU aTTeCTaT aKKpEeJAWTAIllMhd C COOTBETCTBYIOIIECH 00J1acThIO
aKKpenuTanuu (1o UCCIeAyeMbIM MapaMeTpaM B 00bEKTaM), BBIIAHHBIN YITOJTHOMOYEHHBIM
OpPraHOM TIO aKKpPEIWTAIMU, B COOTBETCTBUU C HACTOAMMUM [lopsakoM TOATOTOBKHU
PBIOOBOAHO—OMOIOTUYECKOT0 OOOCHOBAHUS U M0 3aKa3zy (PU3NYECKUX U (MJIU) IOPUANYECKUX
T,

Pr1i6oBoiHO—OMOIOrMUECKEe 0OOCHOBAHUSI COCTaBisieTcs CpokoM Ha 10 jieT u Moxker
coJiepKaTh JUArPaMMBbl, TaOIHIIBI, KAPTHI—CXEMBI, (PoTOMATEpHABI U APYTYIO0 HHPOPMAIIHIO
O pBIOOXO3MCTBEHHOM COCTOSIHHUM BOJOEMa, IMOTEHIUAIBHBIX BO3MOXKHOCTSIX €ro
WCIIOJL30BAaHUSI M TIPUMEHIEMBIX TEXHOJIOTHSAX BBIPANIUBAHUS PHIO M APYTUX BOIHBIX
KUBOTHBIX.

Pr160BOIHO—OMOIOTHYECKOE 00OCHOBAHUE pa3padaThIBAETCs JJIs1 BCEX BOJIHBIX OOBEKTOB,
BKJIIOYAsi €CTECTBEHHBIE M HMCKYCCTBEHHBIC BOJIOEMBI, BOJOXPAHUIIHUINA, PEKH U JIPyTHE
BOJO€MBI, KOTOPbIE HMCIOJIb3YIOTCS WJIM MOTYT HMCIOJIb30BATHCS JJIsl BEAEHUS PBHIOHOTO
XO3SI1CTBA.

218. COop HEOOXOAUMBIX JTaHHBIX JJIsI COCTABJIEHUS PHIOOBOJIHO—OMOJIOTHYECKOTO
000CHOBaHUS

Pri6oBonHO—OMOMIOTMUEecKOoe obocHOBaHue (manee — PBO) comepxutr crepyromue
CBEICHUS:

1) Tun BOAHOTO OOBEKTA M €TO HAMMEHOBAHUE;

2) MecTOoIoJIo)KeHne BojgoeMa (001acTh, pailoH, HACEJICHHBIN MyHKT) C YKa3aHUEM
KOOPAUHAT (JI0MyCKAaEeTCs MPUI0KEHUE KOCMOCHUMKOB);

3) dusuko-reorpaduyeckas xapakTepuCTHKa peruona (Kiumar, ruaporpadusi peruona,
CpeIHHE TeMIIepaTypHbIC TTOKa3aTeIM BO3ayXa, XapakTep OeperoBoi JUHUU BOJOEMa U €€
PaCTUTENbHBIN TOKPOB);



4) MmopdpomeTprueckue NaHHble (IJI01alb, MAaKCUMalIbHAs TTyOWHa, CpeHss TIyOuHa,
XapaKkTepucTHUKa aHa (JIoxka) BoJoemMa);

5) mokaszareid KadecTBa BOJbI (TeMmIiepaTypa BOJbI, IPO3PAYHOCTh, LIBETHOCTb,
BOJIOPOIHBIN TToKa3aTenb (pH), pacTBOpEHHBIN KUCIOPOI, PACTBOPEHHBIN TUOKCH] YTIepoia
(Yraekucibli raz);

6) ruaposioruueckas XapakTepucTuka (Mpupojia UCTOYHUKA (OPMUPOBAHUSI BOAOCOOPHOM
IJIOIIA I, UCTOKU, MPOTOYHOCTh, THI MUTAHUS PEKH, OOmuUil neOuT (pacxon) BOIBI,
MIPOMEP3aEMOCTb, LIBETEHUE BOJIbI);

7) ruapoxuMudeckue mnokaszatenu (pH, comepkaHue KuCIOpolia, YPOBEHb
MUHEpaIH3aIiH, CoJIep KaHre OMOTCHHBIX AMUHOB);

8) otienka TpoHOCTH BojoeMa (broMacca KOpMOBOI 0a3bl IJIaHKTOHA M OEHTOCA);

9) xapakTepucTrka UXTHO(ayHbl BojgoeMa (BUI0Basl, BO3pACTHAS U YUCJICHHAS CTPYKTypa
HOMYJISIUN PbIO, TEMITBI POCTA, SMU300THS );

10) pexoMeHIaMyU MO JAJIbHEHIIEMY HMCIOJIb30BAHUIO BOJOEMA C COAEpKAHUEM
TEXHOJIOTUYECKON CXEMBI IMOJTOTOBKH BOJIOEMA U €TI0 UCIIOJIb30BAHUS JIsl OCBOCHUS TTOJTHOTO
MOTEHI[HAIA.

219. ®usuko-reorpaduueckas XapakKTepUCTUKa MECTO HAXOXKEHUS BojoeMa (KIuMar,
MO0YBa, XapakTep OeperoBoi JIMHUM U €€ PACTUTENIbHBINA TOKPOB).

1) HeoOxoaumo ompeeiuTh B KAKOM KIMMAaTHUYECKOM I0SCE HaXOAUTCS U3ydaeMbIi
BogoeM. COOp NaHHBIX O KJIMMAaTe PEeruoHa, CPeAHUX MOKa3aTeNsaX TeMIepaTypbl BO3ayXa
JIETOM U 3UMOM, TEMIEPATYPHBIX MAKCUMyMax U MUHUMYMax BO3AyXa U BOJbI, O KOJUYECTBE
OCAJIKOB JIJII PETHMOHA B LIEJIOM, U IyTEM JUIUTENIbHBIX HAOIIOJACHUN HIIK ONPOCa BBIICHUTD
MUKPOKJIUMAT JAHHOTO y4YacTKa.

2) [1pu HEOOXOIMMOCTH MPOBECTU TECTUPOBAHUE TTOYBHI.

3) Uzyuaercs xapakrep OeperoBoit TuHUM Bojoema (KpyTOd WIIM TOJIOTUM, POBHBIN WIIH
M3BUJIUCTHIN, % 3apacTaeMOCTH U Tak Jlajee).

220. MopdomeTpudeckue AaHHBIE — TO OMNpeAeICHUE TIIONIaa1d, MAKCUMAIbHONU U
MHUHUMAIbHOW TIyOWHBI, peiabeda TpyHTa BOJOEMa, HCTOYHHKOB BOJIOCHAOXKECHUS,
IPOTOYHOCTH BOJ0eMa. B cilyyae BOJOXpaHWIMIL CyTOYHOTO, JEKATHOTO WJIM CE30HHOTO
pEeryJIMpoBaHUsl yCTAHABIMBAETCS IUIONIAJb BOJOEMAa MPU MAKCUMAJIbHOM MOIMOPHOM
YpOBHE BOJIbI U TP MEPTBOM YPOBHE BO/IBI.

1) Onpenenennie pakTUYECKON MIIOMIAIU AKBATOPUHU BOJ0EMA, JUTMHBI O€pEeroBOM JTUHUU,
HauOONbIIeH UIMHBI U IIUPUHBI OCyHIecTBisieTcss ¢ momolnbio GPS—wmaBuratopa u
crenuanbHOM KoMmnbloTepHOM nmporpamMmMbl Google Earth, a Takke ¢ MOMOILbIO COBPEMEHHOTO
ANEKTPOHHOTO TaXEOMETPa, KOTOPHIN MPOU3BOIUT UCUUCIICHHE TIOAAU BOJOEMA.

2) OcymiecTBaseTcss cOOp CIENYIOMMX JaHHBIX O TEXHUYECKUX XAPaKTEPUCTUKAX
BOJIOXPaHUJIHUILL;
— TUIOIIA/IM BOJIOEMA MPU MaKCUMAIbHOM IMOJIIOPHOM YPOBHE BOJbL;
— IUJIOIIA/IA BOJIOEMA MPU MEPTBOM YPOBHE BO/IBI.



3) [Inomane BojoemMa MOKHO OIIPENEIATH C IOMOLIBIO JIJA3EPHOTO WU YJIBTPAa3BYKOBOTO
naapHOMepa. JlazepHblid nalbHOMEpP — 3TO COBPEMEHHBIM BBICOKOTEXHOJIOTHYHBIN
UHCTPYMEHT, KOTOPBI TpeOyeT npaBUiIbHON KCIuTyaTalui. OCHOBHBIM MPUHIIUIIOM PaOOThI
JA3epHOTO JalibHOMEpa SBIISIETCS Jlazep (MMIYJIbCHBIN) U KOHTpoJiep curHaia. C nmoMoIbo
JaJIbHOMEpA ONPEIEINSIETCS] HYyKHOE pACCTOSTHUE.

B cnyuae ecnu BomoeM no ¢opme IpeacTaBisieT TPEYrolbHUK, TO €ro IUIOMaab
ompenensercs no popmyre:

S =1/2ah

rje: a — CTOpOHa TpeyrojibHuKa, h — BbicoTa TpeyroiapHuka u rae: S = 1/2ab (S
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA);

[Imomane kBaapara: S = a2, rjie: a — CTOpOHA KBaApara,;

[Tnomans kpyra: S = pr2, To ecth 3,14xr2, rue: r — paanyc Kpyra u Tak Jajee.

B cnyuae ecin BojgoeM MMeEET HEONpEAENeHHY (HOopMy, TO AJIs ONPEIEIEHUS €ro
IJIOIIAM MOKHO CHENaTh pa3OMBKY KOHTYpa Ha psiji NpocTedmmx (uryp (TpeyrojbHHUKOB,
OpSMOYTOJIbHUKOB, Tpaneuuil) ¥ CyMMHPOBATh IJIOLAAH 3TUX (HUTyp.

4) MakcuManbHasi ¥ MUHUMaJbHas TIIyOuHA, pefibed rpyHTa BOJOEMa M3ydaeTcs Mpu
IIOMOILY YJIBTPa3BYKOBOI'O 3X0JIOTA.

221. Onpenenenre ruApoiaorHyecKux napameTpoB (MpUpojia UCTOYHUKA (POPMUPOBAHUS
BOJIOCOOPHOM ILIOIIAH, HCTOKH, IPOTOYHOCTD, THUIT TUTAHHUS PEKH, OOIINHA OeOUT (pacxon)
BO/JIbI, IPOMEP3aEMOCTb, IIBETEHUE BOJIBI).

1) U3yunts mpupoay UCTOUHHKA (HOPMHUPOBAHMS BOAOCOOPHOM IUIOIIAIN BOJOEMA.
dopmMupoBaHHE UIET 3a CYET FOPHBIX WM JOJUHHBIX PEK, TUI MUTAHUS PEK: CHErOBOM,
J€HUKOBBIM, (OPMHUPYEMBIH 3a CUET OCAJKOB, MOJ3EMHBIX HJIM MOJNOYBEHHBIX BOJ. B
cilyyae HEOOXOJMMOCTH MPOMEP3aeMOCTh BOJOEMa, TOJUIMHY JbJa B 3UMHHUN MEpHO]
ONPEJENNTD IIyTEM ONpPOCa.

VY cTaHOBUTH, KyAa BOAAAET UCTOK, IBETEHHUE B JIETHUM NEPHOJ, MPOTOYHOCTh BOJIOEMA:

— XOPOILIO MPOTOYHBIN BOJIOEM, KOTJIa B BOJJOEM PEKa BTEKAET U BHITEKAET;

— MaJIONPOTOYHBIA BOJOEM, KOTJa B BOJIOEM PEKA BTEKAET, HO BBITEKAET MEHBIIIE;

— OeccTOUYHBIN BOI0OEM, KOTa B BOJJOEM BTEKAET peKa, HO HE BBITEKAET;

— BOJIOEMBI IUTAOIIUECS JOXKAEBBIMU, TaJbIMH BOJIAMU WJIU MOJ3EMHBIMUA BOJAMHU.

2) OcymiecTBieHue coopa 1 aHaJIn3a HHPOPMALIUU O PEKUME PEKU B NEPUO/I TABOAKOB,
MEXEHU U B APYTUX MOJOOHBIX CIIyYasix.

3) [Ipu HEOOXOAMMOCTH ONPENETUTh PACXO BOJBI, MPOTEKAIONIEH Yepe3 MOomepeuHoe
CEYEHHE BOJIOTOKA 32 €AMHUILY BPEMEHH.

Pacxop Boibl H3MepsieTCSl pacX0JOMETPOM WIIH OIpEeNsieTcs Mo caeayoueil popmyre:

Q = Axd



riae: Q — pacxoa BoJbl, METP3/CeKyHI,
A — myIomaab MOMEePeYHOro CEYeHUs BOJAOTOKA, METP2;
9 — cpeaHsisi CKOpOCTh MOTOKA, METP/CEKYHI.

222. Onpenenenue rufipoGu3ndecKux mnokaszaresen (TeMreparypa BoJibl IPOBOJIUMOCTD,
MPO3PAYHOCTh, LIBETHOCTD, 3aMlaX, MHTEHCUBHOCTD 3aIaxa).

1) Onpenenutes TEMIepaTypy U MPOBOJUMOCTb BOJBI C IIOMOIIBbIO aHAJIN3aTOPa BOJBI B
HECKOJBPKMX TOYKax BOJOEMa: y BXOJa, BHIXOJA U B CEpPEeAMHE, a TAKKe Ha TIIyOMHE U Y
MOBEPXHOCTH, BO BCEX TPEX TOUKAX.

2) IIpo3paunocts onpenenserca ¢ noMouipto qucka Cekku. [luck Cekku omycKaroT Ha
riyOUHY 71O MCUE€3HOBEHUS YEPHO-OENBbIX IPAHUILL TUCKA U (PUKCUPYIOT 2 TOYKU: OJJHA TOUYKA
pPa3MBITHsI TPAHMII U BTOpasi TOYKA MOSIBICHUS [BETOBBIX TpaHuUIl. CpenHss BeTUYMHA dTHX
3HAYEHUHN U SIBISIETCSI OTHOCUTENBHON BEJIMYMHOM MPO3PAYHOCTH, KOTOpPas BHIPAXKAECTCsS B
METpax.

3) LIBeTHOCTB BOJIbI OOBIYHO OMPEIEISAIOT CPABHEHUEM OKPACKHU HUCCIELYyEeMOU IPOOBI U
CTaHJApTHOTO PAcTBOpa TeKCaxJIOpIUIATWHATa Kajlusg W XJopuaa kobanbra. CpaBHEHUE
MPOU3BOMAAT C MOMOIIBIO MIKAJIBI CTAHAAPTOB HIIM KOJOPUMETPHUYECKUM THUTPOBAHUEM, a
TaK)X€ CHEKTPOPOTOMETPUUYECKUM METOJO0M, OCHOBAaHHBIM Ha H3MEPEHHH ONTHYECKOM
TUIOTHOCTH OKpAIIEHHBIX MPOO BOJBI MPHU ABYX IJIMHAX BOJH (CTaHAApTHAs UTMHA BOJHBI
AUCTHJITUPOBAHHON BOJBI) U MOCIEAYIOIIEM pacdyeTe MX LIBETHOCTU. DTU METOIbl Ooiiee
OBICTPBl U TOYHBI, OCOOCHHO IpU aHAIN3€ CUIBbHOOKPAIIEHHBIX BOJA, U HCKIIOYAIOT
CyOBEKTUBHOCTD OIICHKH IIBETHOCTH.

4) 3anax BOJBI BBI3bIBAIOT JIETy4YME MAXHYIINE BEIIECTBA, NOCTYIMAIOIINE B HEE B
pe3ynbTaTe MPOIECCOB >KU3HEACATETbHOCTH BOAHBIX OPTraHW3MOB, NMPH OHOXUMHUYECKOM
pa3lIoKEHUHU OPraHMYECKHX BEIIECTB B a’pOOHBIX M aHA’pOOHBIX YCIOBUSIX, IpHU
XUMHUYECKOM B3aMMOJICHCTBUM KOMIIOHEHTOB, COJIEP)KAIUXCSA B BOJOEME, a TakkKe CO
CTOYHBIMHU BOJIaMU NpEeANPUITUI XUMHUYECKOH, METAJLUTYyPTUUYECKOMU,
HedTenepepabaTbiBatOnIeld, MUIIEBOM M APYTUX OTpacieldl NPOMBIIIJIEHHOCTH U MpHU
00paboTKe BOJIBI.

223. Ouenka TpodHOCTH BojoeMa (Ornomacca KOpMOBOM 0a3bl MJIAHKTOHA U OEHTOCA)
OCYIIECTBIISIETCSI B COOTBETCTBHH C YTBEPKIACHHBIMU METOJaMU MO OTOOpY M 00paboTke
I'HJIpOOHOJIOTHYECKOI0 MaTepraa.

224. Xapakrtepuctuka uxTuodayHbl Bojgoema (BHIOBas, BO3pACTHAs U YUCIECHHAS
CTPYKTypa NOMYJSLUNA pbIO, TEMIBl pOCTa, ONPEAEICHHE MPOMBICIOBBIX 3alacoB pbIO),
OCYIIECTBIISIETCSI TaK)KE B COOTBETCTBUM C METOAMKAMHU IO TPOBEACHUIO KOHTPOJIBHBIX
OTJIOBOB PBIOBI, 00pabOTKE MXTHOJIOTHYECKOTO M MXTHOMATOJIOTMYECKOro MaTepuana, U
METOJMKAaMU OIPENETIEHUs pIOHBIX 3aI1acOB.

225. PwmiboBogHOo—OMONOTHUECKOe oOocHoBanue (PBO) mpencraBmser coboii
00OCHOBaHHE KOMILJIEKCA MEPONPUITHM, MO3BOJISIIOIINX y3HATh O COCTOSIHUU BOJOEMA, €To



uXTUO(hayHbl W BBIJATh PEKOMEHIAIIMU IO 3apbIOJICHUI0O HAa OCHOBAHUM TMOITYUYECHHBIX
CBEICHUI.

226. OcHoBHas 11elb pa3pabOTKH OMOJIOTHMYECKOr0 OOOCHOBAHHUS — JaTh IOJHYIO
TUJIPOJIOTHYECKYI0, THAPOXUMHYECKYIO XapaKTEepPUCTHUKY BOJIOEMa, OMNPEJCIUTh
ONTUMAJIBHYI0 BO3MOKHOCTHh HCIIOJIb30BaHUS BOJOEMa, JOKa3aTh OMOJOTHYECKYI0 U
XO3IMCTBEHHYI0 HEOOXOJMMOCTh MPOBEICHUS PHIOOXO3SIUCTBEHHBIX MEPONPUITUNA U
obecneunTh 6€30MaCHOCTD JIJISl SKOCUCTEMBI.

227. PBO npegycmaTpuBaeT MOJIy4YEHUE CBECHUN U3 CIEAYIONIMX HCTOUHUKOB: MMaCHOpTa
BOJIOEMA, JUTEPATYPHBIX HMCTOYHUKOB (HAYYHBIE OTYEThI, CIPABOYHBIE MaTepHUabl),
OTPOCHBIE CBENICHUSI, COOCTBEHHBIE HccienoBanus. PBO mo3BoisieT pemmuTh cienyromue
3a7a4M: OLICHUTh MPUTOJHOCTh BOJOEMA JJIsI BEACHUS PHIOHOIO XO3SMCTBA; ONMpPEICIUTDH
OMOMPOYKIIMOHHBIA TOTEHIIMANT BOJOEMA; BBIIBUTH CBOOOJHBIC JKOJIOTHYCCKHUE HHIIIH,
nogoOpaTh ONTUMAJIBHBII COCTaB MOJUKYJBTYPhl PBIO, CIOCOOHBIM peannu30BaTh
BO3MO>KHOCTH 3KOCUCTEMBI B IMOJHOM OOBEME; BBIOpAaTh CHCTEMY PHIOOXO3SICTBEHHOM
AKCIUTyaTalluk BOJ0EMa MO HauOosiee pallMOHAIbHOMY MYTH; OLUEHUTh YKOHOMHYECKYIO
11e71ec000pa3HOCTh BKJIFOYEHHUS BOJIOEMA B COCTAB MOIM(YHKIIMOHAIBLHOTO X0351CTBRA.

228. Jlist pacdeTa peIOOBOTHOTO X035HCTBA HEOOXOAMMO 3HATH CIICIYIOIINE IAHHBIC: BU]T
PBIOBI U TJIAHUPYEMBIH 00bEM BBIPAIIMBAHUS; ITUKII BhIpAlIUBaHUs (TTOJTHBIM, IMKINYHBIN);
pasMmep Bojoema, riyOnHa; BOJOCHAOXEHWE;, aHallM3 BOJIBI MO CTaHJAapTaM KayecTBa JIs
PBHIOOXO3SICTBEHHBIX BOJIOEMOB; KIMMATHUYECKasl XapaKTePUCTUKA (KOJIMYECTBOBO TEIUIBIX U
XOJIOAHBIX JTHEW); KOpMOBasi 0a3a BoJI0eMa; MOTPEOHOCTh B KOPMIICHHH U KOpMaXx.

229. B cocraBe PBO nomkHBI OBITH OTpaKEHBI:

1) [IpueMHas eMKOCTb 3acesiieMOoro BoJoema:

['eonoro-reorpaduyeckas xapakTEpUCTHKA BOJAOEMA, KIMMAaTUYECKHUE YCIIOBHSI.

XapakTepucTUKa YKOCUCTEMBI 3aCEJISIEMOT0 BOJ0EMa C TOYKU 3PEHUS €r0 MPUrOJHOCTH
JUTSI HepecTa U 0OUTaHMsI HOBOM (POPMBI: IKOJIOTHYECKasi EMKOCTh — COJIGHOCTh, TEMIIEPATypa,
ra3oBbI PEeKUM, CYOCTpaT U Tak jajee; OMoIeHeTUYeCKasi eMKOCTh — IJIOTHOCTh HaceJeHuUs,
CTPYKTypa coo011ecTBa, Bparu, KOHKYpEHTHI.

buonenos: uxtuodayna, 6eHTOC, (PUTOMIAHKTOH, 300IUIAHKTOH, BbICIIAs BOJHAA
PaCTUTENbHOCTD, MPUOPEKHAS PACTUTEIHLHOCTH;, KOPMOBAsi EMKOCTh BOJ0EMA.

BepositHast o6nacTh pacceiieHUsI BCEJICHIIa U TPUMEpPHBIE CPOKH yBEIUYCHUS
YUCJIEHHOCTH JI0 Pa3MepOB, JOMYCKAIOUIUX HCIOJIb30BAaHUE €r0 MPOMBICIIOM, OKHIAeMbIe
YJIOBBI, TEXHUKA JIOBa aKKJIMMaTHU3aHTa (OpyAus JIOBA, CPOKHU, PAHOHBI MPEIOIaraeMbIX
CKOILICHUH ), 1711 KOPMOBBIX OECITIO3BOHOUHBIX — OKHUaeMasi OmomMacca U BO3MOXKHBIE CPOKHU
Hayaja MacCOBOI0 MCIOJIb30BaHMS UX pPhIOaMHU.

2) CBolicTBa MHTPOIYIIEHTOB:

buonornueckas u x03s51UCTBEHHAS 11€71€CO00Pa3HOCTh BCEIICHUSI.

buosnornyeckas v 3K0JIOrHuecKasi XapakTEpUCTUKU BOJHBIX OPTraHU3MOB, TPEIaraéMbIX
JUTSl BCETICHUS.



Xo03s1iCTBEeHHAs1, SKOHOMHYECKAs1, IPOMBICIIOBas (MaCCOBOCTb, TOCTYITHOCTh ITPOMBICITY U
TOMY MOJ00HOE), MUILEBAS U IPYTUE XaPAKTEPUCTUKH BCEIIIEMOT0 OObEKTA.

[Ipenmnonaraemoe BIUsSHAE HA IKOCUCTEMY U BXOJISIINE B €€ COCTaB IEHHBIC OOBHEKTHI.

bonesnu u napazurodayHa oObeKTOB BCEJIICHHS U UX BO3MOKHAsI OMACHOCTH JUTsl (hayHbI U
(bI0pHI 3acensieMoro BoJIoeMa M UX HACEJIeHUs JaHHOTO paioHa; PEKOMEHIAINH TT0 0TOOPY
YUCTOW MapTUU OOBEKTOB aKKJIMMATH3alUK (TapaHTUU OT BCEJIECHUS HEMpPeayCMOTPEHHBIX
BHJIOB).

3) buorexnuka — pekoMeHAMH 0 OMOTEXHUKE MPOBECHUS PAOOTHI, MECTO TTOJTYYCHUS
MOCaJIOYHOr0 MaTepuaj, CTaJus Pa3BUTHUS, CPOKH MPOBEJACHUS BCEJICHUS, KOJIUYECTBO
€XXETOHO BCEISIEMbIX OOBEKTOB B BOJOEM, TOBTOPHOCTH BCEICHHUIA.

230. PBO sBnsgercsd OogHOM M3 COCTABHBIX YaCTEH TEXHHUKO—AIKOHOMHYECKOTO
000OCHOBaHUS W SBISIETCS HAYaJdbHBIM JTAallOM TPH OCBOSHHHM JIFOOOTO BOJOEMA.
Texnuko—koHoMuueckas 4dacth (ganee — TDO) oTpakaeT OCHOBHbIE HPKOHOMHMUYECKHE
nokazaTeian OyAyllero pbhIOOXO3SMCTBEHHOIO MNpPEeANpUATHs. TeXHOJOru4yeckas 4YacTh
COJICP)KUT MaTepualbl M0 OMOTEXHHKE pa3BeACHHUS BBHIOPAHHBIX OOBEKTOB M OCHOBHBIC
MIPOU3BOJICTBEHHBIE aCIEKTHI.

Crpykrypa TOO

1) Beenenue.

2) O6mue cBeneHust 00 0OBEKTE.

3) IlonHoe HAaWMMEHOBAHHE U MECTOIOJOKEHUE PHIOOBOAHOTO MPEANPUSITHUS, €O
MPUHAJICKHOCTD.

4) Bri0op 1 060cHOBaHKE TEXHOJOTUHU pa3BeneHus peiobl (PHO).

5) [Ipubnu3uTtenbpHast OpraHU3aluOHHAS CTPYKTYpa MPEANPUsLTHS, HAIMYKE PhIHKA COBITA.

6) Cxema IpOM3BOJICTBEHHOIO MPOIEcca pa3BeeHUS HAMEUCHHBIX 00BEKTOB U METOJIbI
BBIpAIUBaHUS PHIObI, KpaTKOE OMUCaHNe OMOTEXHUKHU Pa3BeICHUSI HAMEYEHHBIX 00BEKTOB 10
KaKJIOMY 3BEHY IMPOHW3BOJICTBEHHOTO MPOIECCa, MPUHATHIE OMOTEXHUYECKUE HOPMATHUBBI
pa3BeJieHHs HAMEYEHHBIX 00BEKTOB U MX 00OOCHOBAHUE.

7) CxemMa MEpONpHUITHUA IO THUAPOTEXHUYECKOMY OOYCTPONCTBY BOJOEMOB,
oOecrnieynBaronMe ONTUMAJbHBIE YPOBHU BOJABI MPU HMX JKCIUTyaTalldd W TapaMeTphbl
BOJOPETYJIUPOBaHMS, 3PPEKTUBHYIO pbIOO3AILHNTY .

8) PriOoBOIHBIC pacueThl (MOITHOCTh MPEANPHUATHS 1O KOJUYECTBY TOBAPHOM PBIOBI (
TOHHA/TOJ]) W TMOCAJOYHOIO0 Marepuana (ThICSY IITYK) C yKa3aHUEM KaXJOTo BHU/A;
PHIOOTIPOTYKTUBHOCTH (KUJIOTpaMM/TEKTap OOIIYIO U M0 BUJIaM PhIO), TOTPEOHOCTh B KOpMax
(TOHHA/TOM) W TaK Jajnee.

9) Kanennapusiit rpadux paboThl prIO0X03SIICTBEHHOTO TPETPHUSITHSI.

10) Ilepeuenr 000OpyJOBaHUS U MHBEHTAps, MEPONIPUATHUS [0 TEXHUKE OE30MaCHOCTH,
MEXaHU3aIusl TPYJOEMKHUX IMPOIECCOB — MOTPy3Ka, pa3rpy3Ka, TPAaHCTIOPTUPOBKA PHIOBI U
pPa3IMYHBIX TPY30B BHYTPHU TMPEANPUATHS U 3a €ro ImpeaeiamMu, HTPUTOTOBICHUE
HMCKYCCTBEHHBIX KOPMOB U UX pazfauy, 00pb0a ¢ 3apacTaeMOCThIO PhIOOXO3SIHCTBEHHOTO



BOJI0OEMa BOJIHOM PaCTUTENBbHOCTHIO, MpOoduUIaKTHUECKas aHTUIapa3uTapHas o0paboTka
PBIOBL.

11) Pacuyer moTpeOHOCTEN KaNMMTAIOBIOXKEHUNW U OCHOBHBIX (DOHIOB MPEANIPUSATHS,
€XKeroHbIE HKCILTyaTallMOHHbBIE PACXO/Ibl U UX COCTAaB.

12) Pacuer noTpeOHOCTH B TPYAOBBIX pecypcax (C pa30MBKOM MO KaTeropusiM; padbouue,
UH)KEHEPHO—TEXHUYECKUEe paOOTHUKH, OCHOBHBIE CIEIMAIUCTBI M Tak jajee),
MpeAnoaraéMble pacxoAbl Ha TPYJOBBIE PECYpPCHl B COOTBETCTBHUU C BBIIICYKa3aHHOU
KJ1accuduKaIuen.

13) Pacuet cebecTtouMoCTH (KaJIbKYJISALINS ) TOJTYy4aeMOU MPOAYKIIHMH.

14) Pacuet sxoHOMUYECKOH 3(P(HEKTHBHOCTH BBOJIA B OKCIUTYaTAIUIO IPEATIPUSITHS.

15) [InanupoBaHue CPOKOB OCYLIECTBICHUS MPOeKTa (MPUMEPHBINA rpaduk padoT, cMeTa
pPacxoJI0B Ha OCYIIECTBICHHE NTPOEKTA U TaK AAJIEe).

16) Uctounuk (puHAHCUPOBAHUS, OLIEHKA MHBECTULIMOHHOTO KJIMMAaTa U BO3MOKHbBIE
PHUCKHU.

17) Onenka nepcneKTUBHOCTH MPOEKTA U ONPEEICHHE BO3MOXKHOCTEH ISl TajTbHEHIIIETO
pa3BUTHSL.

231. CtpykTypa pbiOOBOTHO—OMOIOTHYECKOTO 0OOCHOBAHHSI.

[. OO1me cBeneHus 0 BOIOEME

1. MecTrononoxenue (paitoH, 001acThb, Kpaid, pEruoH).

2. IlpuHa IeXHOCTh BOJIOEMA, OTpAaciieBoe Ha3HAUeHUEe, apeHIaTop U €ro ajpec,
OCHOBAHME JIJIS1 BOJIOIOJIb30BAHUS.

3. ®usuko-reorpaduyeckasi XapakTepuCcTUKa peruoHa (KJMMar, ouBa U pacTUTEIbHOCTD
, 30Ha pHIOOBOJICTBA).

4. Mopdomerpuueckue IaHHbIE BOJIOEMA: COCTOSIHUE OeperoBoi JIMHHUM, IUIOUIANb,
HauOosbIas U mpeobianaronias AJIMHA, UPUHA U TTyOUHa, XapaKTep JTHa.

5. Hanuaue TUAPOTEXHUYECKUX COOPYKEHUH, UX COCTOSHUE, HAIMYNE PHIOO3AITUTHBIX
YCTPOMCTB, BOBMOXXHOCTb MOJTHOTO WJIK YaCTUYHOTO cOpoca BoAbl. O0s3aTeNbHO NMpUIaraeTcs
cXeMa BOJOE€Ma C IUIAHOM THIPOTEXHHYECKUX M PHIOO3AIIMTHBIX COOPYKEHHM, a Takke
NpWIEraloumx K BOJ0EMY MOJIeH.

6. 'maponoruyeckuii pexxum BogoeMa (001 YPOBEHHBIN peKUM, BOJOOOMEH, BOJHBIM
o0BeM, cpaboTka ypoBHs (00s13aTEILHO OTMEUAETCS U3MEHEHHE YPOBHS BOJBI B BOJIOEME OT
WCIIapEHUsI U TI0JIUBA), OCOOEHHOCTH MTPOXOXKACHUS BECEHHUX MABOJIKOBBIX BOJI).

II. T'unpoxuMuyueckas XxapakKTepUCTUKA BOJJOEMa M UICTOYHUKA BOJOCHA0KEHUS

XUMHUYECKHI cOCTaB BOJIbI (Fra30BbIN pEeXUM, aKTUBHAS PEAKIIMS CPE/Ibl, COJIEBOM COCTaB).

III. Ouenka 6MOIOrHYECKOM MPOAYKTUBHOCTH BOJOEMA

1) Bognast pacTUTENBHOCTD.

2) OUTOIIAHKTOH.

3) 300IUTaHKTOH.

4) bentoc.



IV. Xapakrepuctuka nxTuohayHsl
1) CocraB abopureHHON UXTHO(AYHBI.
2) CoctosiHuE WXTHOIEHO3a (YHCIEHHOCTh, CTPYKTypa COOOIIECTBa, BO3pacTHas
CTPYKTYypa MOIYJISIIUI, TEMIT pOCTa, BOCIIPOU3BOACTBO).
3) MXTHOMATONOrH4EeCKOE COCTOSTHUE BOJIOEMA U UCTOYHHKA BOJIOCHAOKEHHS.
4) OOu1ast ppIOONPOAYKTUBHOCTD, B TOM YHCJIE€ PHIOOIPOYKTUBHOCTD IIEHHBIX BUJIOB PHIO

V. O1ieHka 3K0JIOTMYEeCKON CUTyaIluyd BOJI0EMa U BOJI0cOOopa
1) Uudopmanuss 0 KOHKPETHBIX HCTOYHMKAX AHTPOMOTEHHOTO BO3JAEUCTBHS (
IPOMBIIIJIEHHOE MPEANpPUATHS, CETbCKOX03SICTBEHHbIE 00BEKTHI, SHEPTreTUKa, TPAHCIIOPT,
0COOEHHOCTH pa3MeIlleHUs HACENIEHUs U TaK Jjajee) B 30He PhI00X03SIIICTBEHHOTO BOI0EMA.
2) YpoBeHb 3arpsi3HEHUs COMpENEIbHBIX cpell B OacceitHe BogocOopa (cocTossHuE
aTMocQepbl, IOYB, JECOB U TaK Jajee).
3) DKOJIOTO—TOKCUKOJIOTMYECKasl OLIEHKA U CEPTH(PUKALIMS YIIOBa.
VI. Onenka npurogHocT Bojoema Jjisi ppl00X039iMCTBEHHOTO UCTIOIb30BAHMS
1) Bei6op u 060cHOBaHME METOJIa IKCIUTyaTalliyd BOJOE€Ma U MPUHUMAEMOTO METO/Aa
BbIpal[MBaHUS HAMEUEHHBIX BUI0B PbIO.
2) OueHka BO3MOXHOCTH MCHOJb30BaHUSI KOHKPETHOW TEXHOJOTHH B 3aBUCUMOCTH OT
KaTeropuy BOJOEMA.
VII. buorexHuka pa3BeieHUS PHIObI
1) Pexomengauuu mo OMOTEXHHMKE TOBAPHOTO BBIPALIMBAHUS PBHIOB WU
pBHIOOIIOCAIOYHOT0 MaTepHraa.

2) Pexomenmanuu no npuMEHEHUIO HHTETPUPOBAHHON TEXHOJIOTHH.

VIII. Po16oBOIHBIE MEPOTTPUATHS

1) ITocamounslit MmaTepuan (COOCTBEHHBIN WJIM MECTO MOKYIIKH).

2) bopb0a ¢ 3amiieHueM BojloeMa U 3apacTaeéMOCThIO BOJHOM paCTUTENbHOCTHIO.

3) [IpoduiakTrueckas U aHTUNApa3UTUPHAST 00paOOTKa PHIOKI.

4) IInanupyemasi peIOOTIPOTYKTUBHOCTD, IIEHTHEP/TEKTap:

— B MOHOKYJIBTYDE;

— B IIOJIUKYJIBTYPE;

— IIPU UHTETPUPOBAHHOMN TEXHOJIOTHUH.

232. CocrapyiieHue prI00BOIHO—OUOIOTUUECKOTO 0OOCHOBAHUS.

[Tocne onpenenenus Becex nokazarenei pazaena Il ocymecrsusiercs cocraBienue PO o
pPBIOOXO035MCTBEHHOM MOTEHIMAIE BOJHOTO O0OBEKTA JUIsl phIOOX035UCTBEHHOTO OCBOEHUS U
UCIIOJIb30BAHMUS BOJ0OEMa B IENAX pPhIOOBOJACTBA MJIM PBHIOOJIOBCTBA, C pPa3zpabOTKOi
CIEAYIOIINX MapaMETPOB:

1) pa3paboTka pa3BepHYTONH TEXHOJOTMUYECKOW CXEMBbI BBIPALIUBAHUA PHIO U APYTUX
BOJIHBIX JKUBOTHBIX (OT MHKYOAIIMH JI0 MOJTY4YEHUs TOBAPHOU MPOIYKIIUN);



2) pa3paboTka HOPMAaTHUBOB BbIPALIMBAaHUS PEKOMEHJIOBAaHHBIX BUIOB PbIO U JPYTUX
BOJIHBIX KUBOTHBIX;
3) pa3paboTka pexoMeHIaIui MO MPOPUIAKTHKE U JICUCHUIO PBHIO U IPYTUX BOIHBIX
KUBOTHBIX;
4) pa3zpaboTka penenTypbl KOPMOB U PEeXHMa KOPMJIEHUS PHIO M APYTHX BOIHBIX
KUBOTHBIX;
5) pa3paboTka Ipyrux pblIOOBOAHBIX MapaMETPOB IO BBIPAIIMBAHUIO PBIO U APYTUX
BOJIHBIX KHUBOTHBIX.
B cnyuae opranmu3zaiuu pplOHOTO X0341CTBA BHE pycClia pEKH, TyTeM OTBOJA OT PEKH, Ha
IPYHTOBBIX WJIM apTe3uaHCKUX Bojaax, PBO cocraBisieTcss Ha ocHOBE (PU3UKO-XUMUYECKUX
II0Ka3aTesen BOIBI.
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