CoBpeMeHHbIE UccrnegoBaHUs
obutatenen bavkana




Hayano nccnegoBaHus .

Kakyto 661 Hay4YHyto paboTy no nsyyeHuto obutarenen bamnkana Hu
3anfaHmpoBarn y4eEHbIW, NePBOU 3a4avyen O HEro ctaHeT Aobbiya
0OBbEKTOB NccnegoBaHnUm — 6ankanbCKNUX pacTEHUN U XKUBOTHBbIX.
BcnomHum, yto B Bankane obutaet bonee 2500 BUAOB 1 NOABUOOB
XUBOTHbIX 1 6onee 1000 BMAOB 1 pasHoOBUAHOCTEN pacTeHnn. MHorne
N3 HUX JOCTAaTOYHO MESKUE, a HEKOTOPbIE HACTOMBLKO Marbl, YTO
pasnMunUMbl NULLL No4 MUKPOCKoNoM. PbiObl, Hepna — gocTaToO4YHO
KPYMNHbIE XXNBOTHbIE. B 3aBUCMMOCTUM OT pa3mMepoB pacTEHNN U
XXMBOTHbIX N MECT NX 0BUTaHWS, ONS OTOBA U N3YYEHNA NPUMEHSIIOT
camMble pasHble MeToAbl. PACCMOTPMM HEKOTOPbIE U3 HUX.



Kak nonmaTtb menkume
OpraHu3mbl?

e CeTb [Ixxeaown ncnonb3ytoT Ans otoopa
KOHLEHTPUPOBAHHOW NPOBObLI MENKUX
OpraHM3mMoB M3 OnpeaeneHHoro,
OocTaTtouHo bonbLoro cnos Boabl. CeTb
npeacraBnsaeT cobon KOHYC, CLUUTbIN U3
KanpoHOBOW CETKU, KOTOPbIW
3aKkaH4MBaeTCcs HEDOMNbLLUMM COCYA0M M3
MeTarnna — npobocOopHMKOM.



[1na otbopa npob.il. ..

 [1na Toro, 4Tobbl 0TOOpPAaTHL NPOBY B CroeE,
Hanpumep, ot 100 oo 50 m, ceTb [xeanm onyckatroT
Ha nebeake ¢ Hay4YHO-UccrnegoBaTeibCKoro cygHa
Ha rnyouHy 100 M, a 3aTeM NogHUMaloT A0
rmyouHbl 50 M. Boga npouexnBaeTca CKBO3b
MenbYauLlme OoTBEPCTUS KanpoOHOBOWU CETKU, a
MUKPOCKOMUYECKNE BOOOPOCIIN U PAYKU
cKkannueatoTca B npobocbopHuke. Ha rnybuHe 50
M CETb 3aKpbIBalOT C NMOMOLLbIO crieymaribHOro
npmMcnocoobsrieHns n NogHUMatoT Ha CyaHo. 3aTem,
cKonumBLLYOCS B MpobocbopHMKe BOAY C XXUBbIMU
opraHu3Mamu CrmBatoT B cneunanbHbIN cocyq Ans
OanbHeunwero nsy4yeHua nog MUKPOCKOMOM.



CeTb [Ixean




baTtomeTp

 bamomemp npeacrtaBnaeT codoon UMnMHap
0OBbEMOM HECKOSBbKO NMUTPOB, UMEIOLLIMNA BEPXHIOHO
N HUXKHIOKO KpblWKY. OH NnpeaHasHadeH ansa otbopa
npoO BOAbI C MUKPOOpPraHM3MamMu ¢ TOYHOW
rmyOuHbl. BatomeTpbl onyckatoT Ha
onpenenexHHyo rnyonHy Ha Tpoce C OTKPbITbIMM
BEPXHEN N HWXKHEWN KpblLLKaMKn. Ha Hy>KHOW
rmyoOuHe KpbILLKN 3aKpbIBatOTCSl, OTCEKAs BOAY,
HaxoasdLulyrcda B baTomMeTpax, OT OCcTanbHOro
obbemMa BOAbl. 3aKpbITble C ABYX CTOPOH
OaToMeTpbl NOAHNMAIOT Ha NOBEPXHOCTb. Boay 13
6aToOMETPOB BbIIMBAIOT B CneumaribHble EMKOCTU U
OTNpaBnAal0T B nNabopaTtopun Angd n3yyeHums.



baTomeTp
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OTbop nNpob Boabl DAaTOMETPO

OT160p BOABI M3 6AaTOMETPOB



e [lpaza cCOCTOMUT U3 MELLKa,
CLUNTOrO U3 KPenkKowu TKaHu B
Mernb4yaniuyro ceTky. K
BepXHen 4YacTu MellKa
Kpenutcsa meTtannuyeckas
3ybyatas pama. C nomoLib10
Aparu cooupalroTt npoodbI ¢
6onblwon nnowaau. fipary Ha
TpocCe NPOTAaCKNUBAKOT MO AHY,
n eé 3yOLbl cOCKpebaloT
MeJiKue KaMHU, 0CaaKu
BMeCTe C AOHHbIMU
pacTeHUSAMUN U XKUBOTHbLIMM.
3artem gpary nogHUmarT
BMeCTe C coaepXMMbIM Ha
nanyby cygHa. "Ynos"
packnaabiBaloT B pa3Hble
€MKOCTM U N3y4aroT B
nadéoparopum.




/lHoyepmaresns

IlHoYyepnaTenb

3TO Npubop, cocToALLUN U3
ABYX MeTansinyecKkmnx
"yencTten", npeaHa3Ha4YeHHbIN
Ans oToopa np06 C
onpeAeneHHoM nnoLwanm Ha
AHe o3epa, paBHOM nnowaau
3axBaTa gHo4yepnaTens.
MpukpenneHHbIN K Tpocy
OTKPbITbIN AHOYepnaTerb
cOpacbiBalOT C HaAy4HO-
uccriegoBaTeNibCKOro cyaHa Ha
HY)XHYIO rIyOuUHY, 1 OH nNoA
BO3EeNCTBMEM CBOEN TAXKECTU
Bpe3aeTcs B AHo. “Henroctn”
3aKpbIBaKOTCAHA, U BHYTPb
AHo4YepnaTtensa nonagaeT YacTb
AOHHbIX OCagAKOB, KAMHU, NECOK,
XXUBOTHbIE U PacTeHuUs,
KOTOpble TaM oOuTaloT.



Kak usyumtb mernkue
OpraHn3mbl?

« Kak pa3rnsagetb 0COBEeHHOCTU CTPOEHUS, MOBEAEHMS,
NMUTaHNS MernbYanLLInx opraHn3mMoB — BakTepun,
BOOPOCNEN, paykoB, obuTaoLwmnx B bankane? na atnx
Lierien Ucnosb3yT MUKPOCKonbI. [epBble MUKPOCKOMbI ObIfn
MariOMOLLHBLIMU N Ha3bIBaNIMCb C8EMO8bLIMU MUKPOCKONamu,
NOTOMY UYTO Ha paccMaTpuBaeMbIN OOBLEKT HaNpaBnANcs nyy
00bIyHOro ceeta. OHM yBenmnunBanun n3odbpakeHme obbekTa
Bcero B 10 — 20 pas. PaccmartpumBatb nsobpaxeHue B
MMKPOCKOMN MOT TOMNbKO OAWH YEnoBeK. B HacTosiLee BpemMs
MaKcuMarbHOE YBENMUYEHMe CBETOBOIO MMKpPOCKoNa
gocturaet 2000 pa3s. N3o0bpaxeHne oObeKTa MOXET
nepenaBaTbCs HA OONbLLIOW 3KPaH UMM Ha 3KPaHbl MHOTUX
KOMMNbIOTEPOB OAHOBPEMEHHO, EM0 MOXHO
ccpoTorpacdhmpoBaTth U 3anucaTb B NamMsATb KOMMNblOTEPa B
Brae danna. C NOMOLLbIO CBETOBbLIX MUKPOCKOMOB YY€EHbIE
OTKPbIBAIOT HOBbIE BUbl MUKPOCKOMUYECKUX PACTEHUN U
XUBOTHbBIX, N3y4atoT UX CTPOEHUE, MOACHNTLIBAIOT UX
KONTMYECTBO.



CoBpeMeHHbIN CBEeTOBOM
MHKPOCKOII SAMITC AT Lo



SJ/IEKMPOHHbI€ MUKPOCKOIrIbI

* OT/INYAKOTCS OT CBETOBbLIX TEM, YTO Ha OOBLEKT, KOTOPbI
HY>XHO PaCCMOTPETb, NOAAaETCA HE Nyd 0ObLIYHOIO CBETa,
a HanpasneHHbIN NYYOK MenbYanLLInX Yyactuy, —
9J1IEKTPOHOB.

* COBpPEMEHHLIE ANMEKTPOHHLIE MUKPOCKOMbI MOTYT
yBenu4ineaTb n3obpakeHne obbekta o 600 ThiC. pas u
bonee. YBeNM4eHHOE TaKMM MUKPOCKOMOM
n3obpaxeHue, Hanpumep, bankanbCKoro payvka
anNuLIypbl pasaMmepom 1 Mm, Obino Okl paBHO 600 M!

e ONeKTPOHHbIE MMUKPOCKONMbI MO3BOMNAOT YBUAETb HE
TONbKO AeTann CTPOEeHNS Mernb4YanLLInX PayKos,
CTPYKTYPY KNETOK Bogopocren, bakrepum n BUpycoB, HO
N YacTULbl, N3 KOTOPbIX OHM COCTOAT — MOSEKYrbi!
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INEKTPOHHBbIH MHKPOCKOTI




Kak noacuntaTb KONMU4YeCTBO KPYMNHbIX
XUBOTHbIX?

 OanH 13 BaXKHbIX Noka3aTenen COCTOAHUS
XXNBOTHbLIX — UX ODLLEee KONMMYeCcTBO —
YUCNEHHOCTb. ECNU XXMBOTHbLIX MHOIO, 3HAYUT,
OHW XOPOLLO CeBS YyBCTBYIOT, pa3MHOXaoTCH,
MM xBaTtaet nuwn. CnegoBaTtenbHO, YCIIOBUSA
ONst ObUTaHUA 3TUX XKMBOTHbLIX BNaronpusiTHbI.
[MlageHmne YNCNEHHOCTU XNBOTHbIX MOXET
ObITb CBA3AHO C YXYyALLUEHNEM YCNOBUN UX
0OMTaHUA, HeJOCTAaTKOM KOpMa UK Co
3Ha4YUTENbHbLIM NUCTPEDNEHUEM XULLIHNKaAMW, B
TOM Yucrie, Yenosekom. [oacyeThbl
YUCINEHHOCTMU KPYMHbIX XXMBOTHbIX MPOBOASATCH
pasfnMYyHbIMN METOOAMMN.



JleTénpi HepIbl



CkonbKo Hepnbl Ha baukane?

Kak MOXXHO nofcuunTaTthb, CKOSbKO HeEpnbl XXUBET B bavkane,
€CIN OCHOBHOE BPEMsi OHa NpoBoAnT nof Bogou? Metoa
y4yeTa Hepnbl NpyayManu y4eHble, XopoLlo 13y4nB obpas
XXU3HU XXMBOTHbLIX. OTO MemoO MapuwipymHoz20 y4éma
no2osuwy. 41006l pOAMTL AETEHDILA HEPMNa BbibNpaeTcs 13
BOAbI Ha €A 1 yCTpanBaeT fIoroBuLLE B BUAE CHEXXHOW
newlepkun. B mapte, korga AETEHbILM U UX MaMbl yKe
NOKNOAKT CBOE BPEMEHHOE XUNULLE, YYETHYUKN HEPIbI
NOOCHUTLIBAKOT YXCIO NTOroBULL, NepenBurasch no nbay Ha
MoToumknax. Mimea aaHHble No KONMYecTBY NOroBULL, a Takxke
NnpnonuanTenbHOe COOTHOLLEHNE CaMOK 1 CaMLIOB Heprbl,
y4€Hbl€ PAcCYMTLIBAIOT OOLLYIO YNOMEHHOCTb 3TUX KMUBOTHBIX.
Tak Kak pac4€Tbl OCHOBbIBAKOTCS HA NPUOIN3NTENBHBIX
O0AHHbIX,0HN HE MOryT AaTb TOYHOW OLIEHKN YNCIIEHHOCTW.
CornacHo aTuM pac4yé€Ttam, obLlee KonmmMyecTBo bankanbCKon
Hepnbl HaxoanTca B nNpeaenax 80 — 120 ThiCAY 9K3eMMIAPOB.



CkonbKo pbiObl B Bankane?

MeToabl pacyéTa YNCNEHHOCTU pasHbIX BUOOB pblD
MOTYT OTnnyaTbCcs. Tak, YNCNEHHOCTb OblY-Ka-
XKENTOKPLISIKN paccyYUTbIBAIOT MO YMCMY KNaaokK UKPbI,
KOTOPYH ObI4YOK OTKNaabiBaeT B NpMOpeXHOM YacTu
03epa Ha KaMHAX. YncneHHOCTb OMyns onpeaenstoT B
nepuos, Kkorga pbiba HanpaBnaeTcs OTKNaablBaTb UKPY B
NPUTOKN 03epa (nepuofd HepecTa). B yCcTbsaX pek, Kyaa
naeT oMyrb, NPOBOAAT KOHMPOJIbHbIE OMJII08bI CEMSAMU,
paccynTbIBaOT KONMYECTBO NonaBLIMX B CETU CaMOK
(pbIBbI C MKpOW), a 3aTeM No opMysie AenatoT pacyer,
CKONbKO BCEro OMYJid HaXxoOuTCH B 03epe.

OTOT METOA AAET TONMbKO NPUONnU3nTenbHbIE
npencraBneHnsa 0o NCTUHHOM YNCIIEHHOCTMN OMYIISL.
CorrnacHo pacyeTam, YNCIEHHOCTb OMYNSl COCTaBNseT
200 — 250 MrH pbID, obwas macca — 20 — 25 ThicAM
TOHH.
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AKycmu4eckul Memoo OLIEHKA

* B nocnegHwue rogbl y4eHble JINMMHONOrM4YeCcKoro MHCTUTYTa
cTanu paspabaTbiBaTb HOBbIN HA bankarne akycmu4veckuu
MemoO OLEHKN YNCITIEHHOCTU OMYNEBOro ctaga. Ha
nccrieqoBaTernibCKkoM Kopabne ycTaHaBnmMBaeTCH 9X0/10m —
annapart, KOTOPbIX MOCLINAaEeT HanpaBSiEHHbIE B TOSILLY BOAbI
3BYKOBble BOJTHbI. HaTKHYBLUMCE HA NPENATCTBUSA B BOAE,
3BYKOBbIE BOJIHbI OTPaXkaroTCs, BO3BpaLlatoTca obparHo, 1 Ha
9KpaHe 9XxoroTa NoaABnseTca n3odbpaxeHne oobEeKTOB, OT
KOTOPbIX OTPa3UNnUCh 3BYKOBbIE BOSHbI. ATUMUN OObEKTAMU
MOryT ObITb CTan pbib. PaclungpoBbiBas 3TN OOBLEKTHI,
YYEHbIE MOTYT NoacynTaThb KOSIMYECTBO Pblb B cTage oMyris.
AKYCTUYECKUIN METOL, OLIEHKN YNCIIEHHOCTM PbIO YCreLHOo
NPUMEHSIETCA B MOPSIX. YUYEHLIE BHEOPSOT 3TOT METO/ HA
bawnkane.



[MToaBeoem nutorn

« CTpoeHune, noBeaeHne, nntaHne oobutarenen bamnkana
N3y4aloT C NOMOLLbIO CBETOBbIX U 3MNEKTPOHHbIX
MWUKPOCKOMMOB.

* Tak kak MHOrme bankanbCckme opraHn3mMbl 4OBOSTbHO
MEnKne n obutaroT Ha bonbLluKX rnybunHax, anst ux
OTNOBa NCNOJb3YyeTCH cneunanbHoe obopyaoBaHue.
970 ceTb [)xeamn, baToMeTphl, AHOYEpnaTenu, gparmu.
OueHKa YncrneHHoOCTU bankanbCKOW HeEPMbl NPOBOAMUTCS
METOA4O0OM MapLLUPYTHbIX y4eToB norosuil. KonnyecTtso
OMYIS OLeHMBAETCS C MOMOLLbIO KOHTPOJSbHbIX
OTNOBOB CETSMU B YCTbSIX PEK BO BPEMS X0O4a pblObI Ha
HepecT. B nocnegHune rogbl paspabarbiBaeTcs MeToq
aKyCTUYeCKOWN OLEHKN YNCIIEHHOCTU OMYnN4.



[lpoBepbLTEe CBOU 3HAHUSA

1. Kakne Bnabl obopyaoBaHus ons oTrioBa
MENKUX BOAHbIX OpraHM3MOB Bbl 3HaeTe?

2. B 4yem pasnuyna cBeToBOro 1 3fieKTPOHHOIo
MUKPOCKOMNOB?

3. Kak nogcumTaTb YNCNEHHOCTb HEPMbI HA
bankane?

4. Kaknmmn metogamm onpenenatT KONM4ecTBo
OomMyInsa B 03epe’?



3aaaHuN

1. 3apucyute, obpalliadack K gootorpadpusm B
y4yeOHUKe, Buabl 0bopyaoBaHua Anga oTnosa
MENKNX BOOHbIX OpraHn3MoB.

2. [lpnaymanTe ceBoun cnocob noacyeTta
Hepnbl, boriee 6e3onacHbIN A1 3TOro
MNYyrrMBOro XXNUBOTHOTO.

3. MokeTe nu Bbl NPeEANIOXKNUTb CBOU MeTOA
nogcyeTta pbiObl, 3ax0asILLEN HA HEPECT B
PEeKn?




CnoBapuk

CeTtb [)xeaun CBETOBOU MUKPOCKOTM
[TpOOOOTOOPHUK  BNEKTPOHHBLIN MUKPOCKO
batomeTp MapLpyTHbIU YYET

fiorosvLl Hepribl

[1Ho4epnaTenb KOHTPOMNbHbLIN OTIOB PblObI
CeTAMMU

L[para AKYCTUYECKNN METOL
OXO0SoT




