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IMpenuciioBue

CrnenpanbHas ydeOHas MPAKTHKA 1O 300JIOTHH TMO3BOHOYHBIX
MpeaycMaTprBaeT BBEJICHHE CTYACHTOB, BBIOPABIIMX Kadeapy IUis
MaTbHEHIIIeH CIieruanu3alii, B e€ HaydHylo IpoOJIeMaTHKy, pac-
NIMPEHHOE 3HAKOMCTBO C METOJUKAMM HCCIICIOBAHHN MO H3ydac-
MBIM TPYIIaM HAa3eMHBIX MO3BOHOYHBIX (aM(pHUOWH, PENTHINH, MITH-
IbI, MIICKOTIUTAOIIUE), BHITIOJTHEHUE HEOONBIIINX CAMOCTOSATEILHBIX
HCCIIeIOBATENbCKUX PaboT. CPOK IS UX BBIMOJHEHUS HA TPAKTHKE
HEBEITHK, MOITOMY TEMbI TIOA00PAHbI TAKUM 00pa3oM, YTOO CTYACHT
yCIIeJl TPOBECTH HaOJroAeHUs, 00paboTaTh COOpaHHBIN MaTepual U
[PEACTABUTH PE3YJIbTaThl B BUJIC HAYYHOI'O OTUETA.

3HAKOMCTBO C TEMATHKOW CAMOCTOSITEIBHBIX paboT mpejrnoara-
€TCs B Ha4YaJjie y‘IeGHOﬁ IMPAKTHUKHU 10 300JIOTUH ITO3BOHOYHLIX C TEM,
9TOOBI CTYJICHTHI, IPH/IS Ha CHEINPAKTHKY, CPa3y MOTJIA BKIFOYHUTh-
cs B pabOTy: MO3HAKOMHUTHCS C JIUTEPATYPOH, KOHKPETHON METO -
KO, OArOTOBUTH HEOOXOAUMOE 000PYIOBAHHUE.

Brei6op Tembl ompeneisieTcs B COOTBETCTBUM C JKEJAHHEM H
CKJIOHHOCTSIMH CTYJICHTOB, a €€ BBIMOJIHEHHE OCYIICCTBIACTCS MO
PYKOBOJICTBOM TPEMNOABATENIi — aBTOpPa COOTBETCTBYIONICH METO-
JMIUYEeCKON pa3pabOTKu — MO0 acmupaHTa WM CTYJEHTa CTapIIero
KypcCa, Hay4YHas TCMaTHKa I/ICCJ'IeILOBaHI/Iﬁ KOTOPBIX COOTBETCTBYCT
BEIOpaHHOH TeMe.

Pe3ynbrarsl BIIOJHEHHON Pa0OTHI JOKJIAABIBAIOTCS HA UTOTOBOM
KOH(epeHIIMH, HallMCaHHas U 0QOopMIICHHas paboTa claeTcs Mpero-
JIABATEJF0 BMECTE C 3aMUCSIMH HAOIFOICHUH.

B mocoOuun mpenacTaBieHbl pa3pabOTKU MO HAMPABICHUSAM «Tep-
MIETOJIOTHS, KOPHUTOIOTHS», «TEPUOTIOTHSD, «ITOTOTHS».



1. HAITIPABJIEHHUE «I'EPIIETOJIOTI' U51»

1.1. Onenka KOJIMYeCTBEHHBIX METOI0B y4éTa
YHCJIEHHOCTH aMpuouii

CBeJieHHs] 0 YHCIICHHOCTH M JUHAMMKE BHJIOB JKUBOTHBIX SIBJISI-
IOTCS BOKHEHINEH OMOJIOIMYECKOW XapaKTePUCTUKOH U COCTAaBIISIFOT
OCHOBY HX JKOJIOTMYECKOTO MOHUTOpHHTra U oxpanbl (Hymepor u
np., 2010; benstaenko u ap., 2014). be3 3TuX maHHBIX HEBO3MOXKHO
OIICHUTh CTEICHb «BPEIHOW» JEATEIHHOCTH BHUJA, Pa3paboTaTh OIl-
TAMAJIBHYIO CTPATETHIO UCIIOIh30BAHHUS XO3SHUCTBEHHO BaXKHBIX BU-
JIOB, IIPOTHO3UPOBATh COCTOSHUE PEAKUX BUAOB M IJIAHMPOBATH Me-
phI 110 ux oxpane. [1oCKoIpKY BHIIBI B OMOTEOIIEHO3€E CYIIESCTBYIOT B
¢dbopme nomymsuit (ILwmos, 2011), y4eTsl ducieHHOCTH (TLIOTHO-
CTH) OCYIIECTBIISIOTCS] HA YPOBHE 3THX OMOCHCTEM.

eanb padoThbl: OCBOUTH PA3IMYHBIC METO/BI YI€Ta YUCICHHOCTH
3eMHOBOJMHBIX. CpaBHHUTH MNOKA3aTeJH YHCIECHHOCTH aMpuOuii,
MOJTyYeHHbIE PA3IMYHBIMI METOJIaMH YYeTa.

YcnoBus, KOTOPBIE CISAYIOT COONIOAATh MPU MPOBEICHUN yUeTa
YUCJICHHOCTH 36MHOBOIHBIX

— MapumIpyT WIH €ro OTHeNbHbIE YacTH JOJDKHBI MPOXOAWTH B
MpeJienax OJHOTO THIa OHOTOIa;

— JUIMHA ¥ IIAPUHA MapuipyTa JOJKHBI COOTBETCTBOBATh Xapak-
Tepy OHMoTOIa U OCOOCHHOCTSIM MTPOCTPAHCTBEHHOI'O PaCIpe/Ie/ICHUS
BUJIA;

— YYE€THI CIIEyeT BECTH MpH HauOoJiee OIAronmpUATHBIX IS BUIA
YCIIOBUSIX U BPEMEHH CYTOK;

— y4€T MpeKpamiaeTcs Ipu CUJIFHOM BETPE WIH JTOXKIC.

MeToauka padoThl: IJis IPOBEIACHHS UCCICIOBAHUN HCITONB3Y-
I0TCsI Hau0oJIee JTOCTYITHBIC KOJIMYSCTBCHHBIC YUEThI:

1. Ha nuneiHbIX MapuipyTax ¢ omnpeAeleHHON MOoJI0coi oOHapy-
JkeHus: 5 M (2,5+2,5);

2. C mOMOIIIBIO JJOBUMX KaHABOK C IMJIHHIIPAMU;

3. Ha mpoOHBIX mmomaakax.

Memoo mapwpymnozo yuema WV3BECTEH B JHUTEparype IIOJ



Ha3BaHHEM «CIOCOOBI yueTa Ha TPAHCEKTax», «MeToja IPOOHBIX
JIEHT», «METOJa JICHTOOOPa3HBIX MPOOHBIX TUIOMIANOK» (JlapumHa u
ap., 1981; lllepbak, 1989; Uepnsrmosa u ap., 2002). IIpoBogurcs
Ha JIGHTaX, [MIMPUHA KOTOPhIX MOKET BapbUpPOBATh B OMOTONAX C Iy-
CTOH PacTUTEIBHOCTHIO 10 1 M, a B OTKPBITBIX C XOpOIIEi BUAUMO-
cThi0 Omnotonax — 70 3 M. [lpu 3TOM mMpHHA yYETHOH JIMHUM OCTa-
eTcs CTporo (GPUKCUPOBAHHON M MOXET MEHATHCS TOJIBKO MpPHU Mepe-
X07Ie U3 OJHOTO OHoTona B Apyrod. CTPOro yYWTHIBAIOTCS IIUPUHA
nosiocksl (3—5 M), mpoineHHoe Bpemst, aAnuHa MapupyTa (0,1-1,5 km),
KOJINYECTBO 3apETrUCTPUPOBAHHBIX )KUBOTHBIX. Oco0H, HaxoasIuecs
BHE TPEJICIIOB MapIIpyTa, He YIUTHIBAIOTCS.

[Ipu mpoBescHUU y4YETOB PACcCTOSIHUE MOYKHO OIICHHUBATh IIIAro-
MepoM. [Ipubop NPUKPEIUIAIOT K PEMHIO WIM KIagyT B KapMaH
Oprok. [lo OKOHYaHWIO MapUIpyTa CYUTHIBAIOT W 3AIHUCBHIBAIOT YUCIIO
MPOMIEHHBIX [IaroB, a 3aTeM MPOBOJAT IepecueT B MeTphl. JnuHy
CpeAHEro Imara BBIYMCIUTH CHENHANBHO Ha 3apaHee OTMEPEHHOM
yuactke mmHoi He Mmeree 200-300 m. Ilpoiins yuactok 2 pasa (Tyna
1 00paTHO) BBIYUCIIAIOT CPEIHION JUTHHY Iara. [1ociieIHI00 MOKHO
paccumnTaTh U JPYTUM CIOCOOOM, TaK KaK OHa 3aBHCHT OT pOCTa Ye-
noBeka. Dopmyra 1151 BBIYUCIICHUS:

L=37+h/4,

rae L — cpennss anuna mara (B cM); h — poct uesioBeka B CAaHTUMET-
pax (Hymepos u np., 2010).

[To¥iMaHHBIX KMBOTHBIX IIOMEIIAIOT B MaTepyaThle MEIIOYKH, T10-
CJIe OKOHYAHHUS y4yeTa IepecunThIBAIOT, OIIEHUBAIOT MOJI U BO3pAacT,
BBIITYCKAIOT 00paTHO B MPUPOIY HAa MECTE BBLIOBA.

[lokaszareneM OTHOCUTEIBHOM YHCICHHOCTH 3€MHOBOAHBIX IS
ucciegyeMoro Ouoroma SBISETCS BEIMYMHA, I1OKa3bIBAOMIAs,
CKOJIBKO 0co0ell KOHKpeTHOro Buja BcTpedaercs Ha: 1) 100 M mwin
1 kM mapmpyTa; 2) 1 ra OCMOTpEHHOM IUIOMAaAU. 3Hask KOJIHYECTBO
MIPONJEHHBIX 1IArOB M CPEJIHIOI0 JJIMHY CBOETO Ilara, BBIYMCIUTH
JUIMHY IIPOMJEHHOr0 MapIpyTa.

OtHocuTeabHast ynciaeHHOCTh (N1) TaHHOTO BHUA paBHa:

N1 = nx1000/ L (oc./xm),



rae Ni — OTHOCHTENbHAs YHCICHHOCTH (OC./KM); N — KOJHUYECTBO
YUITCHHBIX Ha MapumipyTe ocoOel; L — mmuHa nmpoiaeHHoTo Mapiipy-
Ta (M).
OtHocuTesbHast I0THOCTH (N2) TaHHOTO BUIa paBHA:
N, = nx10000/ LxH (oc./ra),

rae N2 — oTHocuTenpHas TWIOTHOCTH (0c./ra); L — mrHa npoliaeHHo-
ro mapmpyrta (M); H — mupuna yderHod nosocel (M) (HymepoB u
Ip., 2010; Bensuenko u ap., 2014).

AKTUBHOCTb 36MHOBOIHBIX 3aBUCHT OT BJIAXXHOCTH W TeMIlepa-
TYpHOTO peXMMa M B pa3HbIe AHW HEOJWHAKOBA. MEHSETCS U COOT-
HOlIeHue BUIOB. Bianes MeronoM mapiipyTHOro y4éra v 3Has Xo-
pOIIO «B JIMIIO» BCE BUJBI 36MHOBOJHBIX, OOWTAMOIINX B JIAHHOM
paiioHe, MO>KHO IPOBECTH PETHUCTPALMIO UX B OJHM Yachl, HO B pas-
HEIe THU. B yioBax omnpenenuts BcTpedaeMocTh (%) ocobelt pa3Horo
Mojia ¥ BO3pacTa Io OTJCIbHBIM BUJIAM.

Memoo nosuux kanaeox (yuaunodpog). 3apaHee BBIKANBIBAIOT
kKaHaBy JyuHOW 50 M, mmpunoit 25-30 cm, riyOunoit 40-50 cm.
CTeHbI KaHABBI JIOJDKHBI OBITh OTBECHBIMH. B JIHO KaHaBKHM BKOTATh
MSITh [UJIMHIPOB (ECIH MOCTeTHIUE OTCYTCTBYIOT — UCTIONB30BaTh 2—
3-X TUTpOBbIe OAHKH) HAa PACCTOSHUHM 5 M OT Ka&KAOTr0 KOHLIA KaHaB-
ki 1 10 M — apyr ot Apyra. B neHp Hauana y4eToB Bce IMIMHIPHI
OTKphIBatoTCs. ExxeiHeBHO yTpoM mpoBoauTCs UX ocMoTp. [lokasa-
Tenn — obunue Buaa Ha 10 cyTko-TpaHumiel (MM KaHaBKO-CYTOK),
nmi Ha 100 uunuHApo-cyToK. B mocienneM ciyyae pacyeT pesyib-
TaTOB MPOBOJUTCS CIEIYIOIINM 00pa3oM: MPH €KEJTHEBHON MPOBeEp-
ke 1 cyTku = 5 w/c (uunuHIpOB B CyTKH). [anee konnvecTBo mo-
MaBIINX 0CO0EH KaKAOro BUAA MEPEBOAUTCS B MOKA3aTeNN €ro oou-
must Ha 100 1w/c (ITaenos, 3amaneraunos, 2002). I[Ipu pabote TpaH-
IIed HECKOJIBKO CYTOK OOWJIHMe, WM OTHOCHTENBbHAS YHCICHHOCTD
(N1) manHOTO BHa paBHa:

N1 = nx100/CxT (oc./100 1/c),
rae C — guciio paboTaronux MAIHHAPOB; T — KOJTUIEeCTBO CYTOK.

PesynpTar ymMHOXKaeTCsl Ha TIepecyeTHBIA KOAPPHUUUEHT (U1 aM-
¢ubmii cocraBnser 3), B pe3ysibTaTe 4ero NoyyaeM MoKa3aTesb OT-



nocutensHoi mioTHocTH (N2) Ha 1 ra (PaBkun, JIykesHOBa, 1976).

Memoo npoonbvix naouiadok. 3aKianbBalOT B BEIOpAaHHOM OHO-
Tone 3 riomaaku pazmepoM 5x5 M, 10x10 M, 30x30 M. [Tnomaaku
OTOpPaXXMBAIOT BEPEBKOM, KOTOpasd MPUKPEIUISETCA K KoJbsM. ['pynna
YYETYUKOB JBIKETCS T10 IUIOIIAAKE Ternbio. Beex amdubmii Ha mio-
Ia/IKaX BBUIABIIUBAIOT W MEPECUUTHIBAIOT. 3aT€M CYMMHPYIOT ILIO-
aad ¥ YYTEHHBIX OCOOEH, pacCUMTHIBAIOT KOJMYECTBO 3€MHOBOJI-
HBIX Ha €JMHHMILY IUIOMIAH, T.C. OTHOCHUTEJBHYIO IOTHOCTL (N2)
BHAa Ha 1 ra.

CpaBHUTH 3HAYEHUS OTHOCHUTEIIHOW IJIOTHOCTH, PACCUUTAHHON
[0 TOKAa3aTelsiM OTHOCUTEIHHOW YHCICHHOCTH, MOJYYEHHBIX pas-
HBIMH MeToJaMH ydera (tabs. 1).

Tabnumal
OTHocuTebHasi IIIOTHOCTH (N2) 3eMHOBOHBIX,
TOJIy4eHHasi Pa3HBIMH METOIaMH y4eTa

OTHOCHTENIBHAS TNIOTHOCTh, OC./Ta
Bufo bufo Rana arvalis

Mertopnsl yuera

MerToa MapupyTHOTO ydeTa
Meron oBYMX KaHABOB (LIH-
JIMHZPOB)

Metox npoOHBIX MJIOMIAT0K

OO6opyaoBaHue M MATEPHAJIBI: 5 UJIUHAPOB (MK 2—3-X JUTPO-
BBIX 0aHOK), IIaroMep WM peka JIWHOH B 5 M, pyneTrka, 12 xo-
JIBIIIIKOB, TIOJOTHSHBIE Memouku (Oomee 10 mITyK), BepeBKa WU
mHyp (190 M), nonara.
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1.2. ITonumoppu3m OKPaACKH U PUCYHKA
ocTpoMopaoii aarymku Rana arvalis

[Monumophusm — Hanu4ue B rpymie ocobeil HeCKOJILKUX BapHaH-
TOB NpH3HAaKa. DTW BapuaHThl Ha3biBaoTcs Mopdamu. Mopda —
KaXkzasi U3 reHeTH4ecKuX (opM (MHIUBHIYaJIbHBIX BapUaHTOB), CO-
3naroux noaumopdusm (Maiip, 1974). McXxoqHbIMU TaHHBIMH IS
MOIYJSIIMOHHOTO  aHaNu3a SABJSIIOTCA 4acToThl Mopd (S16mokoB,
1980; sI610K0B, Jlapuna, 1985).

[MonumophHbIE BUIBI, K YUCTY KOTOPBIX OTHOCUTCS M OCTPOMOP-
Jasi JATYIIKA, CIy)KaT YAOOHOW MOJENbIO ISl BBISICHEHHS MHOTHX
BOIPOCOB MMKPO3BOJIIOLMH, MPOCTPAHCTBEHHOTO paclpenesIeHHs
ocoOell, BBISIBICHHS pPEATbHBIX TPAHMIl TMOMYJSIUH B TPHPOJIE,
OTpeJleNieHs] CTENEeHW W30JSIMK TPYIIHPOBOK PAa3HOTO paHra.
Y octpomopnoit msrymku (puc. 1) mommMophu3M TpOsBISETCS B
XapakTepe MATHUCTOCTH M CTPYKTYPE KOXKM CHHHBI, MUTMEHTALUH



ropia u Oproxa, HATMYMU WIH OTCYTCTBHU CBETJIBIX M TEMHBIX JIOP-
COBEHTPABHBIX TI0JIOC, & TAKXKE OTCYTCTBHH WJIM HAJMYUHM CBETIION
nopcoMmenuanbHou mosiock! (Mmenko, 1978)

Puc. 1. Octpomoppnas nsirymka, Rana arvalis (Bux cepxy). @oto JILA. DnoBoit

Heas padorsi: [IpoBecTr OLEHKY ABYX IPYNITUPOBOK OCTPOMOP-
JIOW JSATYIIKK TIO PsAY TPU3HAKOB OKPACKH, PUCYHKA, CTPYKTYDEHI
KOX>KHOTO TIOKPOBAa, TO €CTh 10 ()eHOOOIIHKY.

MeTtoauka paGoTbl: MPOBECTH OTIOB aM(PuOMiA pyKamu WM
CavyKOM Ha Jyrax npupyciioBOM MOHMBI U KOopeHHoro Oepera Tomu.
JIyra otneneHsl OT MaTepUKOBOM YacTH BOJHOM Mperpagoil HIupu-
Hoit okono 600 merpoB. O0bem marepuana — 100 ocobeli (kaxmas
BBIOOpPKA — 0K0J10 50 ocoOeit u Gonee). Jlaryiiek cogepxar B Teppa-
puyMe, IPHXKU3HEHHO 00pabaThiBaroT. [locie 3aBepiieHus pabOThI
BBIITYCKAIOT 00paTHO B T€ MECTa, TJIe OHKM OBUIN OTJIOBIICHBI.

[y OpUEeHTUPOBOYHOI OLICHKH BO3pacTa UCIONb3YIOT AJHHY TY-
JIOBUIIIA — PACCTOSHUE OT KOHYMKA MOPJBI JI0 IICHTPa KII0AKaTbHOTO
orBepctusi. [lon ompenensioT Mo XapakTepy BBIPAKEHHOCTH Opad-
HBIX MO30JICH Ha BHYTPEHHEM Manblie epeaHux koHeuyHocTer (ban-
HUKOB U Ap., 1977). Ilpu onucannu OKpacku U PUCYHKa MCIIOJIbB30-
BaTh peKOMeHaIuu, npepioxennsie B.I'. Mmenko (1978).

OcHogenble mopghvt 0na euooeé pooa Rana (mo B.I'. HNmenko,
1978):



1. Maculata (M). IIstaucras. Ha BepxHeil CTOpOHE TYIIOBHIIA
TIPUCYTCTBYET P KPYMHBIX (0T 2-3 10 6—7 MM AWaMeTpOM) IISATSH
konmuuectBe 10 u Oonee. [laTHA pa3dpocaHbl XaOTHYECKH WK PaCIo-
JararTcs JBYMS MPOJOJBHBIMU PSJIaMH, a B HEKOTOPBIX CITydasx
(TIpY HAJTMYUH CBETIION JOPCOMETNAIBHON MOJOCHI) MOT'YT CIIMBATHCS
B JIBE MPOIOJIbHBIE TeMHBIE TIoI0ckl. Hepenko B obaacTu 3aTbuika ™ —
TSITHO.

2. Hemimaculata (Hm). TTonynstaucras. KomwuecTBO msiTeH
00b619HO 2-5. Hepenko ucuesaer wim MensieT GopMy " — MATHO.

3. Burnsi (B). Yucras. XapakTepHo MONHOE (WK MOYTH MOJTHOE)
OTCYTCTBHE MSATHUCTOCTH Ha BEPXHEH YaCTH Tela.

4. Punctata (P). Kpamuaras. Ha BepxHeil yacTu Tenma MeJKHE
«TOYKM» — Kparl.

5. Hemipunctata (Hp). ITonykpamuaras. KpamuaTocts Kojmde-
CTBEHHO BBIpa)K€HA CJ1a00 — YHCIIO «TOYEK» HEBEIUKO.

6. Striata (S). ITonocatas. st 3T0if MOp(dBI XapakTepHa CBET-
nasi IOpCOMeManbHas MoJ0ca, OrPAaHUYCHHAS PSJAMU TEMHBIX TIsi-
TEH, MOTYIIMX CIUBAThCA B TeMHBbIe MOJOCH (peHorunsr MS, PS,
hmS, hpS) wu xe 6e3 Hux (penorun BR).

7. Rugosa (R). byropuaras. Ota Mopda xapakrepusyercs pas-
JIMYHOHN CTETEHBbI0 OYTPUCTOCTH KOXKU. Byropku MoryT OBITH conpsi-
*eHbl ¢ aTHamu (peroturnsl MR, hmR, PR, hpR u T.1.), 661Th He3a-
BHCHUMBIMH OT HHX, BCTPEUYATHCS y «UHCTBIX» 0cobeit (penorun BR).
OHM MOTYT OBITh Pa30pPOCaHbl XAOTHUYECKH U PACTIONATaThCS PATAMH,
0COOCHHO B CiTyyae MPUCYTCTBUS CTUHHOM 1oJiockl ((erotun BRS).

8. Nigricollis (NC) u nigriventris (NV). TemHoropssie u TeM-
HOOpIOXHE.

9. Albicollis (AC) u albiventris (AV). CeTioropisie U CBETJIO-
Oproxwue. 31ech cieayeT JUIIb 3aMETHTh, YTO, KaK IPaBHIIO, MIEPeXo-
JIbl OT TIMTMEHTAIMU K €€ OTCYTCTBHUIO PEIIKU, U HE3aBHCHUMO OT CTe-
NICHU BBIPOKCHHOCTH MHMIMEHTAIMU (PaBHOMEpHAsi MJIM TSTHUCTAA),
BBIICJISIIOT JiBa ()EHOTHUIA: C TMTMEHTHPOBAHHBIM TOpJIoM (Win Opro-
xoM) NC u NV u uncteiMm —AC u AV (puc. 2).
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IIpu anannse MaTepuana CpaBHUTh 4acCTOThI BCTPEYAEMOCTH OT-
IETbHBIX MOpG M (EHOTHUNMUYECKNX KOMOMHAIMI B mpenenax Kak-
JIOH COBOKYIHOCTH (IaTh CpeIHUE YaCTOTHl BCTPEYaeMOCTH MOP( U
ommoOKy cpeaneit). OnpenennuTb, UMEETCs I CTATUCTHYECKN 3HAYH-
MBI T0JI0BOM AUMOP(U3M B COOTHOLIIEHUH YaCTOT MOP(d U X code-
TaHuii. Bes cOBOKYMHOCT MPHU3HAKOB 0coOU (ee BHELIHUN BU), SIB-
JIAOLIAsICS PE3YAbTATOM B3aUMOJECHCTBHS MEX]y TEHOTUIIOM H Cpe-
noi, HazpiBaeTcs (enorurom (Maiip, 1974). Jlns BbIABICHHS BO-
mpoca O TOM, paszIMYyarOTCs JIM CpaBHUBaeMble BBIOOPKH M 00-
Hapy>KUBAIOT CXOJCTBO MO (EHOOOIMKY HEOOXOAMMO BBICUMTATDH
Haubosee TOCTYMHBIN M3 M3BECTHBIX KpUTepueB — y-kBampar (Po-
kurkui, 1973).

OOpatuTh BHUMaHHE HA TO, UMEETCS JH CBSI3b MEKAY 4aCTOTAMH
BCTPEYaEMOCTH OTJIENIFHBIX MOP( B TIPYNIUPOBKAX M SKOJIOTHYE-
cKkuMH (aKTOpaMu cpellbl — YPOBHEM BIXKHOCTH, CTEICHBIO 3aTe-
HEHHOCTH MECTOOOMTAHUS, XapakTepPOM PpaCTUTEIBHOIO IOKPOBa,
penbeda. OueHuBas CTeneHb MOTUMOP(HOCTH OCTPOMOPIOH JIf-
TYIIKHA B UCCIIElyeMOM paioHe, UCXOAUTh U3 TMOJOKEHUs, 4YTO IO-
TUMOP(HOCTh HAXOAMTCS B MPSIMOM 3aBHCUMOCTH OT XapakTepa U
Habopa OMOTONOB, 3aceNsieMbIX TEM WJIM MHBIM BHUIOM. DBPUTOIHbIC
BUJBI SIBIISIIOTCSI BBICOKOMIOTUMOP(HBIMH, CTEHOTONHBIE — MOHO-
MopoubME (Umenko, 1978).

PesynbpTatel paboThl MOTYT OBITH MPEICTABICHBI B TaOJIHMLIAX, HA
rucrorpammax (Tadm. 2, puc. 3)

Tabnumna?2
®eHeTHYECKAasl CTPYKTYpPa HOMYJISILMII 0CTPOMOPOIi Arymku, Rana arva-
lis mormubI pexn Tomu

Yacrora ¢enornnos, %
Tun ¢penornna oiina n =50 Hadnomefzmﬂ
meppaca (n=50)

Maculata (M)
Hemimaculata (Hm)
Punctata (P)
Striata (S)

U IpyTue
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Puc. 3. ®eHoTunmveckas XxapakTepUCTHKA IOMYJISALHA OCTPOMOPAOH JISITYIIKH,
Rana arvalis mosmusl peku Tomu: | — noiima; |1 — HagmoiiMenHas teppaca (N=100):
1-M;2-Hm;3-P;4-S;5-B;6-R

Oo0opynoBanue u MaTepuaibl: [10JOTHIHBIE MEIIOYKH, TEPPAPH-
yMBI (4 IIT.), IITaHTeHIUPKYJIb, OUHOKYIISAP, hoToarnapaT, HOyTOyK.

Jluteparypa:

1. bannukos A.I'., Hapesckuii U.C., Hwenxo B.I". u dp. Onpene-
JINTETh 36MHOBOIHBIX U npecMbikatomuxcs hayast CCCP M. : IIpo-
ceeuenue, 1977. 414 c.

2. Uwenko B.I'. lunamudeckuii moauMoppusM OyphIX JATYIIEK
¢aynsr CCCP. M. : Hayka, 1978. 148 c.

3. Maup O. Tlonynsaiuuu, BUAbI U 3Bojouusa. M. : Mup, 1974.
460 c.

4. Poxuyxuii I1.@. buonornyeckas craructuka. MuHcK : Briciias
mkosna, 1973. 320 c.

5. Yepnviwosa O.H., Epoaxoe JLH., Kypanosa B.H. u op. 3eM-
HOBOJIHBIC M TIpecMbIkaromuecss HoBocuOupckoit u Tomckol o6ma-
cTedt (MHpOpMaIMOHHBIE MaTepuaibl K reprerodayne Cubupwu) :
MeToauueckoe nocobue. Horocubupcek : Uzn-po HI'TIY, 2002. 52 c.
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6. Abnokos A.B. deneruka. M. : Hayka, 1980. 132 c.

1. Abnoxoe A.B., Jlapuna H.Y. BBenenue B PeHETHKY IOIYJIs-
uui. HoBelif moaxon K M3yYEHWIO NPUPOAHBIX MNOMyssamuid. M. :
Briciias mkoga, 1985. 158 c.
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2. HAITIPABJIEHUE «OPHUTOJIOI U51»

2.1. M3yyeHune aceKToB GHOJIOTHH KOJIOHUAIBLHO THE3ISIIHXCS
OeperoBbIX JacTouek poaa Riparia

B nHacrosimee Bpems Ha TeppuTopuH rora 3anagHoit Cubupu oT-
MedaeTcs Ba BHA JacTOYEK, OTHOCAIIMXCS K poxy Riparia, ycrpa-
MBAIOLIMX THE3/la B HOPKaX, CAaMOCTOSTEIBHO BBIPBHITHIX B OOPBHIBH-
CTBIX Oeperax WM mecuaHblx kapbepax (Psouues, 2014). Bunp! sB-
JSIFOTCS. KOJIOHMAJIBHBIMU U HACYMTBHIBAIOT OT JIECATKOB /IO HECKOJb-
KHX TBICSY THE3]] B MOCENCHUSAX. DTH JIBa BHUJA SBISIFOTCS BHIAMU
JBOMHUKAMH, C OYCHb OJM3KMMH 4YepTaMH OHOJIOTMH, OJHAKO OIMH
yaeraeT Ha 3uMOBKY B Adpuky (BeperoBymika — Riparia riparia), a
apyroii B FOro-Bocrounyto Asuro (briennas nacrouka — Riparia di-
luta). TIpuaeraroT OHM M3 PasHBIX MECT, C HEOOJBIION pasHHIIEH IO
CpOKaM, HO YacToO ceysiTcs Ha tore 3amanHoii CuOupu COBMECTHO B
OJTHHUX KOJOHUSX. HeKoTopble U3 KOJIOHUH MOTYT OBITh 1 MOHOBHJIO-
BBIMHU.

CoBceM HeIaBHO, ITU JACTOYKH CUUTAIHMCH OJHUM BUJIOM, OJTHA-
KO ToaBUay OeperoBoii mactouku — Riparia riparia diluta pemeno
OBUIO TIPUCBOUTH cTaTyc camocrtostenpHoro Buna (I'aBpwios, Ca-
BueHko, 1991; N'opomiko, 1993; Pavlova et al. 2008). Jlanusix 0 pas-
JIMYMAX B OMOJIOTUY 3THX BUJIOB KpaitHe Mano. Hakomienue uHpop-
Malf{ TIOMOXET TOHSITh HEKOTOPhIE MEXaHU3Mbl HX TudQepeHnmna-
M.

I[Ipu onpeneneHny BUIOB, CIIEAYeT PyKOBOJCTBOBATHCS COBOKYII-
HOCTBIO TIPU3HAKOB: OKpacKa Bepxa Tela M rojoBHI (TeMHee y Oepe-
TOBYIIIKH), Topia (4ucTo Oenoe y OeperoBoii), BET, YETKOCTh U BbI-
PaXXEHHOCTH TPYIHOW TiepeBs3u (y ONeTHON CBETNIas MepeBssb, rpa-
HHIBI MEHEE BBIPAXKEHBI, Y O€peroBoi — mepeBs3b TEMHAs U XOPOIIO
OuYepUCHHAs ), OTIEPCHHOCTD IICBKU U I[BET Jiall — Y OJICHOM omepeH-
Has, BET JIall TEMHBIH, Y OeperoBoil — CBETIbIE HOTH, OOBIYHO 0€3
nepreB. [Ipn HEKOTOPOM OIBITE ONpENENICHNS BHJOB, yIAeTCS MX
pa3nuyarh M AUCTAaHIMOHHO (puc. 4).
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Puc. 4. Buemnuii Bug 6eperosoii Riparia riparia (ciesa) u 6:ennoii R. diluta
(cmipaBa) nactouek (13 Schweizer, Aye, 2007)

B pamkax creumpakTUKy 1O 300JI0TUM MO3BOHOYHBIX CTYJICHTaM
MpejIaracTcsl BBHIMOJHUTh HA BHIOOP ONHY M3 TPEX CaMOCTOSITEIb-
HBIX paboT, CBA3aHHBIX C U3yYCHHEM ACIIEKTOB OHMOJIOTMH STHX BU-
JIOB.

2.1.1. Mopghonozuueckue xapaxmepucmuru 08yx 6uoos
J1ACMOYeK, ZHE30AMUXCA 68 0OUUX KOTIOHUAX

OCHOBHBIMH KPUTEPHUSIMH, JIEKAITUMHI B OCHOBE BBIJEIICHUS MO~
BHJIOB, 4 B JAJIbHEUIIEM, — U BUJIOB, SIBJISUIMCH PA3JIMUYUs B OKPACKE,
a TaKKe pa3MepHble XapaKTEPUCTUKH, HE BCErJa YETKO U OJHO3HAY-
HO MO3BOJIAIOIINE OIIPEAEIUTh OTACIBHBIX UHIUBHUIOB 10 BUJA.

Henb padoThl: cpaBHUTH pa3MEpPHbIE XapaKTEPUCTUKU JTACTOUEK
JIBYX BUJOB, a TAKXKE PA3MEPBI Y PA3HBIX 110 MOy NTHUIl BHYTPH KaxK-
JIOTO BUJA.
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Metonuka paborsl. IIpousBecty OTIIOB JacTOYEK MyTEM ycTa-
HOBKM MAYTUHHBIX CE€TE€H HAIPOTUB HOPOK B KOJIOHWU. IloMMaHHBIX
NTHIL CJIEAYeT BBITYTaTh W MOCAIUTh B MHAMUBHIYAIbHBIE MEIIOYKH,
yOpaB UX B TeHb. B cilyuae MHOXKECTBEHHOIO MONAJaHUs NTHLL, ClIe-
JIyeT MPEKPaTUTh OTIIOB BO H30€)KaHUE MeperpeBa U rudeIH.

Onpenenuts BUA JIACTOYEK, PYKOBOJCTBYSCH ONHCAaHHEM U pU-
cyHkoM 4, a Taroke moi. Ilon nTun B uMiOHE-UIOJIE JOBOJIBHO JIETKO
OIPEeIeNIUTh 110 HAIMYHIO HACEAHOIO IISITHA Y CAMOK.

VY OTJIOBNEHHBIX NTUI] HEOOXOIUMO CHATH CTAaHAAPTHBIE IIPOMEPHI
(1MHA KpbLTa, XBOCTA, LIEBKH, BBICOTY U JUIMHY KIIIOBAa — OT HO3IAPHU
M OT OCHOBaHwus (puc. 5).

Puc. 5. CrannapTHbIe IPOMEPHI YacTEH Tena NTUI: A — JJIHHA KpPbLJIa;
b — nna xBocta; B — mynHa nesky; I'.1 — uinHa kiroBa oT HO3PH;
I'.2 — monnas anuna xmosa (o Ps6uuesy, 2001)
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Bribopka momkHa comepkaTh okojo 50 B3pOCIBIX 0cOOCH Kak-
noro Buja. [ cpaBHEHHS NMTHUI] TIO MOy HEOOXOIUMO MPOMEPHTH
He MeHee 20 caMOK M CTOJIBKO € CaMmLOB AJIsl Kaxaoro Buaa. [Ipo-
W3BECTHU pacyeT CpelHel 1 OMNOKH.

OpHMM W3 BapuWaHTOB CpPaBHEHHS MOPQOJIOTHYECKHX IOKa3aTe-
JIeH 1O MOy Y BUAOB C HEBBIPAKEHHBIM TOJOBBIM JTUMOP(HU3MOM
MOJKET CTaTh OTJIOB U M3MEPEHUE psAa JIECHBIX BUIOB: CAJ0BOU Ka-
MBIIIOBKH,  C3J0BOW  CIaBKH, TICHOYKU-BECHUYKH, IEHOYKH-
TEHBKOBKH, OTJIOB KOTOPHIX MOKHO ITPOBOJIUTH B JIECHBIX OMOTOMAX,
a TaKKe B KYCTApHUKOBOM TONME.

OO6opynoBaHue: MayTHHHBIE CETH, MaTepYaThle MEIIOYKU JUIs
NTHII, [ITAHTeHIUPKYJIb, JIUHEHKa, OJOKHOT, KapaHJall, ONpeael-
tens ntuil B.K. Psoumesa (2001, 2014).

PesynbpTarhl BbIONHEHUST pabOTHl HEOOXOIUMO TPEICTABUTH B
BUJIE CIIEAYIOIIeH TaOIUIIbI:

Tab6bnuma3
Paziimuus MmopdosioruyecKnx nokasareJsieii IByX BUIOB JiacTouek p. Riparia

Mopdonornyeckue moxKasarenu Riparia riparia Riparia diluta

d ? d ?

JlnvHa KpbL1a, MM

Jl1Ha XBocTa, MM

Jl1MHa Ki110Ba OT HO3JIpH, MM
JlvHa IEBKU, MM

JlinHa Kir0Ba OT OCHOBaHHS, MM
BricoTa ximroBa, MM

Caenatp BBIBOABL: 1) 0 paznuuusx B pazMepax ABYX BHUIOB; 2)
pa3IMuuAX 10 MOJy B Mpeaeaax Kaxa0ro U3 BUJIOB.

2.1.2. Oyenka 63aumMHO20 PACNOIONCEHUA 2HE30 0J1eOHOTL
u 6epezo6oii 1acmouex 6 CMEeWanHOll KOJIOHUU

B OonpimHCTBE CJIy4acB KOJIOHUH HOPHO-THE3AAINXCA JTACTOYECK
SABJIAIOTCA CMCIIaHHBIMH, TO €CTh BKJIIIOYAKOT I'HC31a obonx BHUOB.
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JIyis BhISICHEHHST 0COOCHHOCTEH PaCIONOKEHUS THE3MI U MPeIouTe-
HUS BUJAMU TE€X WIH WHBIX YYaCTKOB WM OTCYTCTBHE TaKOBBIX,
npeJiaraeTcs BBIMOJHUTD CIEAYIOIIYIO CAMOCTOSITENBHYIO paboTy.

Leanb padoTbl: BBISIBUTH OCOOCHHOCTH M 3aKOHOMEPHOCTH pac-
MOJIOKEHUS THE3/T IBYX BUJIOB JIACTOYEK B CMEIIAHHON KOJOHWH.

MeTtoguka padoTbl: B oHON M3 CMENIaHHBIX KOJOHUH (4UTO
YCTaHABIIUBACTCSI BH3YaIbHBIMU HAONIOJCHUSMH WM C MOMOIIBIO
OTJIOBOB) BBIOPATh M 3aKapTHPOBATh ydacTok (oxoso 100-150 ruesm)
WM, €CIIM KOJIOHWSI HeOONbIIas, 3aKapTUPOBaTh MOITHOCTHIO. J[is
aTOoro HeoOxoammo chororpadupoBaTh KONOHHIO (Y4aCTOK KOJO-
HuM). YnoOHee caelaTh HeCKOIBKO (ororpaduii y4acTKOB KOJOHHH
C «IEepEeKPhIBAHUEM», YTOOBI COBMECTUTH JICBOJICKAIIUH YYACTOK C
mpaBbIM | T.1. DoTorpaduu pacrnedyarats B 4/0 BapuaHTe WIH Tepe-
HeCTH Ha cxeMy (popmara A4.

[lyrem HaOmromeHuss B OMHOKIIb 3a 3aJICTAIOLNIMMH M BBLICTAO-
IIMMH U3 HOPOK NTHIIAMH HEOOXOIUMO HAHECTH Ha CXEMY Pa3HBIMH

[0 [BETY MapKepaMu PACIOJIOKCHHUE THE3 COOTBETCTBYIOIINX BH-
108 (puc. 6).

Puc. 6. Cxema pacmosioxeHus THe3/1 B KOJIOHHN
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CocTaBUTh UTOTOBYIO CXEMY C HaHECCHHBIMU Pa3HBIMH IBETAMHU
raesnamu. CrenaTh BBIBOJBI O PACIIOJNIOKEHUH THE3Nl B CMEIIAaHHOM
KOJIOHWU: 1) KaK pacroyararoTcsi THe3/1a KaXJI0ro BUJa OTHOCHUTEIb-
HO ApYyr Jpyra; 2) MPOCJCKHUBAETCS JH Kakas-Tu00 3aKOHOMEp-
HOCTB; 3) €CIlIU «JIa», TO KaKOe MOXHO JIaTh STOMY OObSICHEHHE.

O6opynoBaHue W MaTepuaJbl: (oToamnmapar wid TelaedoH ¢
(hoToKkaMepol, cxema KOJIOHWHU, OWHOKIIb, IIBETHBIE MapKephl, OJIOK-
HOT, KapaHJalll.

2.1.3. Ananus3 3aparxcenHocmu 1acmo4eK IKMoOnapasumom —
kaewom Ixodes lividus (I. plumbeus)

OIHHMM M3 OCHOBHBIX IKTOIAPAa3UTOB OEPETOBBIX JIACTOYEK SIBIISI-
eTcs cenuUIHbIN s HuxX Kierr — Ixodes lividus (Caneruna u ap.,
1972). B TeueHue ce3oHa, MapazuTHPys HA B3POCIBIX M NTEHIAX,
ATOT KJIE] YCIIeBaeT NPOUTH LUKJI OT NEPE3UMOBABILECH JTMYHHKH JI0
CaMKH, OTKJaJbIBafolIel KiIaaky s, Kak mpaBWiio, JTHYHMHKA H
HUMQBI TAPA3UTUPYIOT HA B3POCIBIX MITHIIAX, & IMaro — Ha MOJIOJIBIX
(Kanmsrua u gp., 2008), HO OBIBafOT cilyyan MapasUTHPOBAHUS H
HUM(}), ¥ TTYMHOK — Ha MOJIOJIBIX, @ MIMaro KJema — Ha B3pocIbix. B
CBETE TOrO, 4YTo Ha Tepputropuu Tomckoro [IproObsi oOutaer aBa
BUJIa JIACTOYCK C OJM3KUMH OHOJIOTHYCCKUMH XapaKTepUCTUKAMHU,
0COOCHHOCTH TTapa3uTHPOBAHUS KIIEIEH Ha KaXKJIOM M3 HUX OCTAIOT-
Csl HE N3BECTHBIMH.

Leab paGoThI: BHISIBUTH HEKOTOPBIC 3aKOHOMEPHOCTH TTAPa3UTH-
poBanus kiemta Ixodes lividus Ha aByx BHmax JacTOYeK B CPaBHH-
TEIIFHOM aCTICKTE.

Metoauka pa6oTbl: OTIOBIEHHBIX JIACTOUYEK, ONPEAEICHHBIX 10
BHJa, TOJIa W Bo3pacTa (B3pPOCIbIC/MOJIOABIE) OCMATPUBAIOT Ha
npeamer Hagmaus kiemei . lividus. OcHOBHBIME MecTaMH, KOTO-
pble TOJBEpPralTCs OCMOTPY — SIBIISCTCS TOJIOBA: JI00, 3aTBUIOK,
y4acTKH BOKPYT IJia3, KJIIOBA M YIIHOTO OTBEPCTHUS, TOPJIO, a TAKKE
mrest (Jyoununa, 1971) (puc. 7). Kiereit oT Kaxa0il NTHIBI TTOMe-
IAI0T B OTACNBHYIO Tpobupky Eppendorf u momedaroT STHKETKOM.
Bcex kiemell MOACYMTHIBAIOT OTIACIBHO MO CTaAWsIM (JIMYMHKH,
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HUMGBI, Maro) (puc. 8)

Puc. 7. ITtuupt ¢ HUMpamu (ciaeBa) U UMaro HKCOIOBBIX KJICIIeH

o ’ﬁ% xi | -

Hiratha Canen Tonomuan cania Crivan g 4

Puc. 8. PaznuuHble CTagiy HKCOMOBBIX KIIELIEH

[IpoBectn nBa-Tpu OTIIOBa NTHUL C pa3HHULEH B 3—5 AHEH (YTOOBI
OBUIM IIPEACTAaBICHBI pas3Hble JIeKaasl Mecsma). Yuciao nrui, mou-
MaHHBIX B pasHBIX JeKalaX, JOJHKHO COCTaBisATh MUHUMYM 40-50
oco0eit (s perpe3eHTaTUBHOCTH BBIOOPKH 0COO€H 1O BUAAM, IO
BO3pacTy M 1o noity). CpaBHUTH TakHe MOKa3aTeNd AJSl BUAOB KakK:
HH/IEKC BCTPEeYaeMOCTH — YUCIIO NTHI] C KJIEIaMu K 00IeMy KoJu-
YEeCTBY OCMOTPEHHBIX NTHI (BBIp@KEHHOE B JONAX WIH B %), MH-
AeKe 00MJIMS — YHUCIIO KJIEUIeH, CHATBIX CO BCEX NTHL, MOJEICHHOE
Ha YUCJIO BCEX OCMOTPEHHBIX ITHUIL (CpeHEE YUCIIO KIeLel Ha OAHY
MITHILY ).

[loacumTath 3T MOKa3aTeIH IS K&KIOTO U3 BUIOB HE3aBUCHMO
OT II0JIa ¥ BO3pacTa IONMAHHBIX NTHULL, & TAKKE OTIEIbHO C YIETOM
BO3pacTa u mnosa (A B3pOCbiX).
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Pe3ynbTaTsl MOXHO MPEACTABUTE B BUAE Ta0m. 4 u 5:
Tabnuma4d
3apame1-n-10cn> ABYX BH/JI0B JIACTOYECK PAa3HBIMHU CTAAUAMU
kjaema Ixodes lividus, Bropas nexana uious

Riparia riparia Riparia diluta
Craguu kiema | BcTp, % | obunus | Bep., % | oOunus
Ad. Juv. [Ad. |Juv. [Ad. |Juv. |Ad. |Juv.

Jlnaunkw (1)
Humder (1)

Hwmaro (u1)
CymMapHo (J1+H+H)

Tabnuma$
CpaBHeHHUe 32Pa:KeHHOCTH Pa3HbIX N0 MOy 0co0eli JacToYeK
kiaemom Ixodes lividus

Riparia riparia Riparia diluta

? d ?

| BCTp.
| oOmins

Cnenate BBIBOJ 00 OCOOCHHOCTSIX 3apakKCHHOCTH Kiemom |.
lividus nByx BHIOB JacTOYEK, MPOAHAIM3UPOBATH PA3IUUUsA B 3apa-
YKEHHOCTH JIACTOUEK T10 JICKa/IaM.

OO6opynoBaHHe W MaTepHAJbI: TTAYTUHHBIC CETH, MaTEepPYaThic
MEIIOYKH ISl TTHIl, MHHIET, npooupku Eppendorf, 61okHOT, Ka-
paHjaI.

Jlutepartypa:

1. I'aspunos 3.U., Caguenxo A.Il. O BUIIOBOI CaMOCTOATEIBHO-
ctu GrieaHo# macTouku Os1eaHoM mactouku (Riparia diluta Sharpe et
Whyatt, 1893) // Bromierenb MOCKOBCKOro 0OIIECTBAa UCIBITATEICH
pupoIkl, oTaeneHue ouomoruu. 1991. T. 96, Bem. 4. C. 34-44.

2. I'opowrxo O.A. O TakCOHOMHYECKOM cTaryce OJjiemHou (Oepe-
roBoii) Jactouku // Pycckuit opHuTOMOTHUECKUi xypHan. 1993. T.
2, Beim. 3. C. 303-323.

3. Aybununa M.H. Ilapasutonorudeckoe uccienoanue nruu. JI.
: Hayka, 1971. 139 c.
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4. Kanseun FO.C., bapanos E.H., 3yoko K.C., bozoanoea B.P.
CoBpeMeHHOE COCTOSHHE MOMyJISIHUiA HOpoBoro kiemra Ixodes
plumbeus Leach. — oOurartens KoJOHMI OEpEroBBIX JACTOYEK
(Riparia riparia L.) na peke ToMu B YCIIOBHSX OTCYTCTBHS aHTPO-
nuueckoro akropa // Tpynsl Kemeposckoro otaenenus P2O. 2008.
Beim. 6. C. 50-56.

5. Pabuyeg B.K. Iltuuel Ypana, llpuypanss u 3anagnoir Cubupu.
ExarepunOypr : U3a-Bo Ypan. yu-ta, 2001. 608 c.

6. Pabuyes B.K. Iltuupl CuOupu : cripaBOYHHUK-ONPENETUTEIND !
B 2 T. Mocksa; ExarepunOypr : Kabunernsiii yuensid, 2014. T. 1.
438 c.

7. Pabuyes B.K. Iltumer Cubupu: CpaBOYHHUK-ONPEICTUTENE:
B 2 T. Mocksa; ExarepunOypr : Kabunernsiii yuensiii, 2014. T. 2.
452 c.

8. Caneeuna B.®., Jlasvioosa M.C., I[lemposa B.I1. Tlapazutoda-
yHa rHe3x 0eperoBoii actouku B 3anaanoit Cubupu // TpanckoHTH-
HEHTAIILHBIC CBSI3U MEPENIETHBIX NTHII M X POJIb B PACIPOCTPAHCHHE
apoosupycoB. HoBocubupck, 1972. c. 380-382.

9. Pavlova A., Zink R.M., Drovetski S.V., Rohwer S. Pleistocene
evolution of closely related sand martins Riparia riparia and R. dilu-
ta // Molecular Phylogenetics and Evolution. 2008. Vol. 48.
P. 61-73.

10. Schweizer M., Aye R. ldentification of the Pale Sand Martin
Riparia diluta in Central Asia // Alula. 2007. Ne 4. P. 152-158.

2.2. UccnenoBanne HOYHBIX MUTPANMii NITHI
€ HCMOJIL30BAHHEM OMOAKYCTHYECKHX METO10B

Murpanuy OTHIL PEICTABISIFOT OOJBIION UHTEPEC IS UCCIE0-
BaHUs M COMPSDKEHBI C PSIOM KaK TEOPETHUYECKHUX (ITOJIOTUUECKHA,
300reorpaduecKnii aclekT, y4acTue MTHUIl B TIepeHoce Bo30yauTe-
nei WHQeKIuid) Tak W NpakTHYecKux (mpolieMa CTOIKHOBEHUS
NTHII C CaMOJIETaMu U T.I1.) BollpocoB. Hanbormee mo00nbITHBIME, HO
B TO K€ BpeMs HAaMMEHee M3yYCHHBIMH SIBIISIOTCS HOYHBIE MHUTPAIN
OTHIL, KOTOPBIE COBEPLIAIOT MHOTHE NTUIBI. OIHUM M3 OCHOBHBIX
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CHO0CcO00B MCCIIEJOBAHNS HOYHBIX MUTPAIU, HApsAy C BU3YallbHBI-
MU HAOIIOJEHUSIMH, ABISETCS aKyCTHYECKHH METOJ, TIO3BOJISIOIIHIHA
TOYHO OIPEIeNsTh BUAOBYIO IPUHAAICKHOCTD MPOJIETAIONINX IITULI.

Henp padoThl: UCTIONB3YSd aKyCTHUYECKHE METOJBI, OMPEAETUThH
BpeMsSI MHUTPallMii ¥ BUIOBOW COCTaB HOYHBIX MHIPAHTOB, MPUYPO-
YEeHHOCTh MUTPALM{ pa3HBIX BUAOB K pa3HOMY BPEMEHH.

MeTtoauka padoThl: ¢ Beuepa TUKTO(QOH € MOTHOCTHIO 3apsHKeH-
HBIMU aKKyMYJISITOPAMU M OOJILIINM KOJIUYECTBOM CBOOOJHOTO Me-
CTa Ha KapTe MaMsTH Pa3MeIlaloT Ha OTKPBITOM NMPOCTpaHCTBE (TI0-
JIsiHE, OMyIIKe, ac(anlbTUPOBAHHOW IUIOIIA/KE) MM HAAEKHO 3a-
KPETUISIOT Ha BO3BBINICHHOCTH (O] KpbImeld crpoeHus). HyxHo
BBIOpATh TAKOE MECTO, YTOOBI B CITydae HEMOTObl TEXHUKA HE 3aJU-
Bajack BoAoH. MecTo pasMemieHuss AUKTOQOHA CIeAyeT BHIOHpATh
TaK, YT00b MUHUMH3UPOBATh MMOCTOPOHHHUE ITYMBI (IIENECT TPaBHl,
CTpEKOTaHHE HACEKOMBIX U T.II.)

3amuch OCYIIECTBISIETCS B TeUEHHE BCe HOYHM. YTPOM JUKTO-
()OH CHUMAIOT, 3apsHKAIOT/MEHSIOT aKKyMYISTOPBI, TOIYYSHHYIO
3aIuCh COpachIBAIOT HAa KOMITBIOTEDP, OCBOOOXKIAasi MECTO B TAMSITH
YCTpPOHCTBa il HOBOW. Bedepom IUKTO(OH BBHICTaBIISIOT BHOBb.
3anucu MPOU3BOAATCS HECKOIBKO THEH moapsy. BaxkHo nepex Hava-
JIOM KaXXIOW 3alucy MpPOBEPSATh NPAaBHUILHOCTh JaThl U BpPEMEHH,
BBICTABJIICHHBIX Ha JUKTO(pOHE. TOYHOE BpeMs Hayalla U OKOHYAHHS
3alCH OTMEYAIOT W B IIOJIEBOM JHEBHHKE. Takke B JAHH 3aIUCH
(ukcupyroT Bpems Bocxoza u 3axoaa CoiHia.

AHanu3 3anucedl mpou3BOIAT B 3BykoBOM penakrtope Cool Edit
Pro. B snekTpoHHO# Tabnwile perucTpupyroT BpeMs Hadaia W Mpo-
JIOJDKUTETTFHOCTh BCEX CHUTHAJIOB (KPHUKOB, TTO3BIBOK CM. TMOJIpa3ies
4.4.) u3naBaeMbIX NTHIAMH, HCKITIOYasl 3BYKH aHTPOIIOI€HHOTO IpPO-
MCXOXJICHUS U TICHHE HACEKOMBIX (CBEPUYKOB, IIMKAJ). 3aTeM MPOU3-
BOJSIT COIOCTaBIIEHNE BPEMEHW PETHCTPAldX COOBITHS OT Hadana
3amuc ¢ (paKTHUECKHMM BpeMeHeM. Hampumep, ecnu curHain ObLT
3aperucTpupoBad B 2 4 17 muH 26 ¢ OT Hayajia 3alluCy, a 3aIlUCh
Oputa Hayata B 21:00, TO O PaKTHUECKOMY BpEMEHH NTAHHBIA CHUT-
Hax 0w 3amwicad B 23 1 17 muH 26 c.

[To vacToTe COOBITHII MOXHO OIICHWUTH BPEMs, MHTCHCHUBHOCTD
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poJsiéTa W BpeMsl HanOOJNbIIeH MHUTPAITMOHHOW aKTUBHOCTH. Iloiy-
YeHHbIE JTaHHBIE TaK)KE TO3BOJISIIOT CPaBHUTH BpEeMsI MHUTpAIUil B
pa3Hble THU 3aIUCH.

OOpaboTaHHBI MaTepual MNPEACTaBISAIOT B BHIE I'padUKOB U
qUarpamMm, WLTIOCTPUPYIONIUNX KOJIHYECTBO PETUCTPUPYEMBIX COOBI-
T B €IMHUIY BPEMEHHM (32 MHTEPBaJl BPEMEHH MOKHO HCIOJIb30-
BaTh 30 MuHyT WM | 4). OTMe4aroT BpeMs TMKOB HAaUOOJbIIEH MU-
TPAIMOHHOM aKTHBHOCTH IITHIl B Pa3HbIC JIHU OTHOCHUTENHHO (DaKTH-
YEeCKOT0 BPEMEHHU M BpeMeHH BOCX00B H 3ax0A0B CoJHIa.

[lony4ennast 31ekTpoHHasi TabauLIa MpeACTaBiIsIeT coboil mpen-
BapHUTENbHYI0 00paOOTKY NAHHBIX M MOXET CIYXXHTh OCHOBOW JUISI
JAJIbHEHIIIETO UCCIIeI0BaHUs (KyPCOBOM MU BBITYCKHON paOOThI).

O0opynoBaHue U MaTepUabl: TUKTOPOH, KOMIBIOTED U IPO-
rpaMMHOe oOecrieueHue s anaiau3a 3syka (Cool Edit Pro).

JIuteparypa:

1. I'puwenxo B.H., Abnonosckas-I puwenxo E.J]. Vicmons3oBanue
OMOaKyCTHYECKHX METOJIOB B (hayHHUCTHUECKUX HCCIEIOBAHUSIX //
Bepkyrt. 2012. Bemm. 1-2, Ne 21. C. 183-200.

25



3. HAIIPABJIEHUME «TEPHOJIOI' US>

3.1. TeppuTopuajibHAsA CTPYKTYpa HaceJeHUs!
MeJIKHX MJIEKOMUTAIOLIUX HA YYaCTKe Jieca

Hacenenue Mesnkux MIIEKONUTAOMUX (IPHI3YHOB U 3€MJIEPOEK) —
3TO BCSl COBOKYIIHOCTb XKMBOTHBIX Pa3HbIX BH/IOB, OOUTAIOLIUX Ha
TON WiIn MHOW TeppuTopuH. Kaxkaplii U3 3THX BHJOB CYIIECTBYET B
¢dopMe MOMyJsIMY, 3aHUMAIOIIEH B SKOJOTHYECKOM IPOCTPAHCTBE
OIIPEJICIIEHHOE MECTO B COOTBETCTBUM C JKOJOI'MUECKOMN HHUIIEH BU-
Jia: ONpeNeNIeHHBIMU TPeOOBaHUSMH K MECTOOOMTAaHUSM, MHLIE, C
ONPENETIEHHON CYTOYHON M CE30HHOW AaKTHBHOCTBIO, B3aMMOOTHO-
MICHUSIMH ¢ OJM3KUMH BUJIaMU, XHITHHKaMU, napazutamu. C momo-
b0 OJB(AKTOPHBIX, aKyCTUYECKNX W BU3YAJIbHBIX CHUTHAJOB XKH-
BOTHBIE B3aMMOJEHCTBYIOT MEXAy cOOOH, M 3Ta MHPOpPMALUS CIO-
coOcTByeT (HOPMHUPOBAHHUIO KAaK MOMYJISIIMOHHBIX, TaK U OHOLIEHO-
TUYeCKUX cucTeM. IIpocTpaHCTBEHHass CTPYKTypa MOMYJISIHi
HampaBlieHa, C OJHOM CTOPOHBI, HA CHI)KEHHE KOHKYypeHLUH (TI0-
CKOJIBKY MOITYJISIMA — 3TO IpyMIia oco0eil 00020 uda, UCTIONB3Y-
IOIMHUX OJHH M Te Xe pecypchl). C Apyrod CTOPOHBI, Ype3MEpPHOE
pa300IeHNe JKUBOTHBIX B MIPOCTPAHCTBE MOKET HACTOJIBKO CHU3HTH
YPOBEHb KOHTAKTOB, YTO MPOW30MIET pa3Ball HMomyssiuuu. /IBe 3ti
JOCTATOYHO TPOTHBOPEUMBHIEC 33/1a4l PEIIAloTCs MyTeM (OpMHUpO-
BaHUsI ONPEAETICHHON MPOCTPAHCTBEHHO-3TOJOTMUECKON CTPYKTYPHI
MOMYJIALMN, KOTOpasi CO3JaeTCa C y4eTOM Pa3HOBUIOBOTO Hacese-
HUSL.

Ileanb paboTbl: C IOMOIIBI0 METOAUKM MEUEHHS U IIOBTOPHOTO
OTJIOBA BBIICHUTH XapaKTep HCIIOIb30BAHUS TEPPUTOPHH M TPO-
CTPaHCTBEHHOE Pa3MeEIICHNE MEJKUX MJIEKOMHUTAIOMINX Pa3HBIX BU-
JIOB.

3agauM. ompenenuTh pa3Mepbl MHAMBUAYAJIBHBIX y4YacTKOB, Be-
JUYUHY CYTOYHBIX M MHUTPALMOHHBIX XOJOB, TOABHKHOCTH >KHBOT-
HBIX Pa3HOTO BO3PACTa M I0JIa, UX CYTOYHYIO aKTHBHOCTb.

MeTtoauka padoThl: MeueHHE OTJIOBIEHHBIX B >KHBOJIOBYIIKH
3BEPHKOB MPOBOJAT IIyTEM aMIyTalWd{ HajbLEB B Pa3IMYHBIX KOM-
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ounHanuax (puc. 9). DTOT CrocoO SBIACTCS HAMIYYIIUM CIIOCOOOM
MEYEHHUsI )KUBOTHBIX, BE{YIIIMX CKPBITHBIN 00pa3 *KU3HH.
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Puc. 9. TTops10k aMIyTaIMy HaibleB MEJIKUX MICKOUTAROIINX
(mo: Kapacesa u np., 2008)

OTCyTCTBHE MaNbIICB HE MEIIACT 3BEPhKaM TEPEABUTATHCS, CITY-
Yau TaHTPEeHbl HEe HAOIIOJANCh, OYeHb PENIKO Jiala OMyXaeT Ha KO-
poTkuii cpok. Takoe meuenue maer 9999 Homepon. Ludpa 1 momy-
yaeTrcs oOpe3aHreM (HOXKHHUIIBI JOKHBI OBITh MaJCHBKUMH U OCT-
peiMu!) 1-ro naneua (6omnbmioro), 2 — 2-ro. 3 — 3-ro, 4 — 4-ro, 5 — 5-
ro. [ludpa 6 monayuyaeTcss oTpe3aHUeM Ha ATOH ke yamne 1-ro u 2-ro
naneles, 7 — 1-ro u 3-ro, 8 — 1-ro u 4-ro, 9 — 1-ro 1 5-ro majublEB
(puc. 9). Jlns o0o3HaueHUS €AWHUI] CIY)KHUT TpaBasl 3aJHsA Jiana,
JCCATKOB — JICBAA 3aJHsAA, COTCH — ITpaBas NECPEAHAA, ThICAY — JICBAsd
MePeIHss.

Jlnst m3ydeHns MOABM>KHOCTH MOKHO TIPUMEHSTH pa3IYHbIe Kpa-
curenu (poaaMuH, TETPAIMKINH, a3yp-703UH, METUJICHOBBIA CUHUI
u ap.). B aToM ciiyuae Ha n3ydaeMoil TEppUTOPHH U 32 €€ MpeaeaMu
packianpIBaeTCsS OKpallleHHas MpUMaHKa (KyCOYKH Xlieba pazMepoM
1 cM®, mponMTaHHEBIE PACTUTENLHBIM MAcIOM M KpacutesieM). Mecta
packiagku (PUKCUPYIOTCS Ha KapTe MecTHOCTH. HaOmroneHwus 3a 1e-
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peMeIeHneM 3BEpPhKOB B 3TOM CiIydae BEIyT IO HaXOAKaM OKpa-
IIEHHBIX BBIACTEHUH (MOYM M 3KCKPEMEHTOB), JUII PETHCTPAIUU
OKpAIlIEHHON MOYM B XMBOJIOBYIIKAaX PacKJIaIbIBAIOT JUCTKU (PUIIb-
TpoBajibHOU Oymaru. Takum crmoco0OM MEUSHHSI MOYKHO PACIIMPUTh
TEPPUTOPUIO MCCIIEIOBAaHMSA, OCOOEHHO B TEX CIydasX, KOrJa JIOBY-
miek He xBaTaeT. HemocTaTkoM 3TOM METOIUKHM SIBIAETCS TO, YTO
Kpacka JJOBOJBHO OBICTPO BBIBOAMTCS M3 opranuszMa (6—12-36 ua-
COB, METHJIOBasi CHHbKA — B TeUCHHUE JBYX HeJenb). Kpome Toro, Ta-
KHM CIIOCOOOM HEBO3MOXKHO HOMETUTH 3BEPBKOB UHOUGUOYATbHO. C
MOMOIIBI0 3TOM METOAMKH MOXKHO OIpElesTh HampaBlieHHE U
JABHOCTD MEPEMEIICHHN )KHBOTHBIX.

Jnist OTIIOBa YKUBOTHBIX HCHOJB3YIOTCSI YKHBOJIOBYIIKH Pa3Iiy-
HBIX cucTeM. [loMMMO MpHMaHKH, B JIOBYIIKE JOJDKEH OBITH He-
OoJbIIo 3amac kopMa (KycKH Xjie0a, MOPKOBH, SI0JI0Ka) M MaTeprall
ISl yCTpoOicTBa THe3da (CeHo, BeTomb W T.1.). Ha cimydait moxxnms
MPOBOJIOYHBIE JIOBYILIKM CBEPXY HPUKPBIBAIOT KYCKOM MOJIHITHICHO-
BOU IICHKH, pyOeponaa u T.I1.

OcMoTp JTOBYIIIEK TPOBOAST HE MEHEE TPeX pa3 B CYTKH (IIpH ya-
CTOM MOMAaJaHUU 3eMJIEPOEK, YUUTHIBAass UX 3HAYMTENIHHYIO THOEIb,
MPOBEPKY CIIeyeT OCYIIECTBIIATH Yalle, JTMO0 PacKiIaAbIBaTh B JIO-
BYLIKHA COOTBETCTBYIOIIMM KOPM — KYKOB, JIOKJIEBBIX YEpBEH, Ky-
COYKH Msica M T.1.). B XONogHyI0 U MOXKAJTUBYIO MOTOAY JIOBYIIKA
MPOBEPSIOT Yepe3 Kaxple 2—3 yaca.

JInst uccnetoBaHMs BBIOMPAIOT OMBITHBIN YYacTOK Jieca (He MeHee
0,5 ra, nyume — 1 ra u 0oJjee), KOTOPBIA HEOOXOIUMO 3aKapTHPO-
BaTh. JIOBYIIKH pacCTaBIAIOT B IIAXMAaTHOM MOPSIKE HA PACCTOSHUN
10-20 m. Kaxxnas noBymika nMeeT cBoi HoMep. PacronoskeHue Jo-
BYIIIEK M0 HOMEPaM JOJKHO OBbITh HAHECEHO Ha Iu1aH. Hago umeTs B
BUY, YTO TPH JUIUTEIFHOM HaXOKACHWH JIOBYIIEK HA OJJHOM U TOM
K€ MeCTe 3BEphKH HCIIONB3YIOT X KaK yOeKHIa M KOPMYIIKH, O-
3TOMY BpeMsl OT BpEMEHU WX HaJl0 IPUKPBIBATh.

[NoliMaHHBIX B )KMBOJIOBYILIKH 3BEPHKOB OTCA)KHUBAIOT B MOJIOTHS-
HBIIl MEIIOYeK, BeC KOTOPOTO M3BECTEH 3apaHee, B3BEIIMBAIOT Ha
BECaXx, ONPEIEISIOT BHUI, ITOJI, BO3PACT, METSAT BhIIIEYKa3aHHBIM CIIO-
co0oM U BeimyckaroT. O0pamaTbes co 3BepbKOM HYKHO OCTOPOKHO,
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CWJIbHO HE C/IaBJIMBATh, PYKU JOJIKHbI OBITH TEILIBIMU.

Jliis BeieHus 3amuceil B 1oJie ClieyeT UMETh IHEBHUK, KyAa IIpU
00Xx0/1e JTOBYILIEK BHOCSTCS BCE JAaHHBIE O MOMABIIMXCA 3BEpbKax. B
HEM JIOJDKHBI OBITH ClIeIyToITie Tpadbl: 1aTa, 9ac 00X0/1a, OTOTHBIE
YCIIOBHSI, HOMEp 3BepbKa, BUJ, 0], BO3PAcT, BEC, TEHEPATUBHOE CO-
cTostHHe, KpacuTenb. [1o Bo3BpaiieHnn B 1a00OpaToOpuIo 3TH 3alKCH
NEPEeHOCAT B KypHai. g 3Toro nyd4mie HCHONB30BaTh TETPab
0oJbIoro opmara, rie Ha KakJoro 3BepbKa OTBOIMTCS CTpaHUIIA.
31ech yKa3bIBaeTCsl €ro HoMep, BUJ, MO, BEC, AaTa OTJIOBA, BpeMs U
HOMED JIOBYIIKH, B KOTOPYIO 3BepeK ObUI OWMaH, IIBET KPacuTeIs,
ecii oH ObIT oTMeYeH. [Ipy MOBTOPHBIX OTIIOBaX MEYEHHBIX 3BEPh-
KOB CIOJIa K€ BHOCST 3aTeM JaTy, BpeMs U HoMep JIOBYIIKU. JKypHan
MOHO O()OpMUTPH Kak an(aBUTHYIO KHHUTY, TJ€ BMECTO OYKB CTOST
HOMeEpa 3BEPHKOB.

O0OpaboTka MaTepuaia 3aKIIOYaeTCs B TOM, YTO, MOJb3YICh 3a-
MUCSIMU B XKypHaJe, Ha IJIaH y4acTKa HAaHOCST JUIS KaXXI0ro OCeyIo-
r0 3BepbKa IPaHULbl €r0 MHAMBUAYAIBHOrO y4acTka. s ynoOcTBa
JIy4lI€ MOJIb30BaThCA IBETHBIMUA (bJ'IOMaCTepaMI/I WM KapaHJallaMu.
Kaxnyro monMKy 3Bepbka peKOMEHTyeTCsl HAHOCHTB Ha KapTOCXeMy
y4acTKa B BUAE OKPYKHOCTH BOKPYT TOYKH, COOTBETCTBYIOIIEH Me-
CTy, II€ CTOUT JIOBYIIIKA: PAJAOM B KOJIOHKY IMOMCIIAIOT JAaThl BCTPEU
3BEepbKa Ha JAHHOM MECTe.

[lepenBukeHns: 3BepbKa M300pakaloT JUHUSIMH CO CTPEJIKOH B
HarnpasjeHun aBmwkeHus (puc. 10).

['panuIiel THINBUAYATBHBIX YYaCTKOB 3BEPHKOB, a, CTAI0 OBITh, U
UX TJIOMIAb, ONPENENSIOTCS ABYMS CIIOCOOaMH: MUHUMAJIBHBIM H
norpanndHbIM (puc. 11).

[Mpu mMuHUManBEHOM crocoOe TpaHUIBl ydacTKa MPOBOJST, CO-
€IUHsS KpallHUE JIOBYILIKH, I/ie JIOBUTCS 3BepeK. 1Ipu morpaHndHOM
crioco0e IpaHuIbl y4acTKa MPOBOISAT, OTCTYIAasi OT KpalHHUX JIOBY-
LIEK Ha IIOJIOBUHY PACCTOSHUS 0 CIEAYIOLIEH JIOBYIIKU. B aTtom
Cly4ae JOIyCKAeTCs, YTO ACHCTBUE KaXKIOM JOBYLIKU pacIpocTpa-
HAETCS Ha KBaJgpaT CO CTOPOHOW, PaBHOM pacCTOSHUIO MEXKIY [ie-
ByLIKaMH. Pa3mep MHIUBHUIYyadbHOTO y4acTKa paBeH CyMMeE KBaJpa-
TOB, BXOASIINX B TPaHUIIbI yYaCTKOB.
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Puc. 10. N3o6paskenue nepemMerneHnii 3Bepbka ¢ yka3aHHEM JlaT
€ro MONAaJIaHHui B JIOBYIIKH

Puc. 11. Tpu cioco6a n300paxkeHust TPaHMI] HHIHUBUIAYaILHOTO ydacTka (mepece-
YEHHUS CETKH — MECTa IIOCTAaHOBKH JIOBYIIIEK; — MecTa OUMKH KUBOTHBIX )
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Haumensmyro cratuctideckyro ommoOKy (B cpemHeMm 2 %) maér
MOTPAaHUYHBIA METO/I, MCKIIIOYAIONINHA TUIOMAAh MEXIY COeIUHEH-
HBIMH KBajipatamu (puc. 11, BapuanT 2).

[lomyuennsle pe3yibTaThl JAIOT NPEACTABICHHUS O pa3Mepax H
(opMe WHAMBHIYaTbHBIX YYaCTKOB, CTETICHH WX B3aWMHOTO TIepe-
KpBIBaHUsI, TIPUYPOUYEHHOCTH CKOIUICHUH HHIMBUIYaJbHBIX Y4acT-
KOB K ONpEAeNeHHBIM PacTUTEIbHBIM COOOIECTBAM, 3JIEMEHTaM pe-
npeda u T.. MOKHO CpaBHHUTH 3TH TOKa3aTeNd Ui CaMIlOB H ca-
MOK, JJIs1 MOJIOABIX M B3POCIBIX 3BEPHKOB, YUACTBYIOIIUX B Pa3MHO-
JKEHHH W HE YYacTBYIOIIMX. MOXXHO OTMETUTb YHCIIO OCEMJIBIX, TO
€CTh TeX, KOTOPhIE HMMEIOT COOCTBEHHBIE Y4YacTKH, U MHTPaHTOB
(moiiMaHHBIX Ha MIomaaKe 1-3 pa3a B pa3HBIX MECTax).

C moMoIIBI0 KpacuTensi MOKHO OTMETUTh TaKKe BBIXOABI 3BEPh-
KOB 32 MPeJIeITbI TUIOMAJIKH, TATBHOCTh 3THX ITePEMEIICHHIA.

Bce a1 nanHbIe AaayT JOBOJIBHO MOJTHOE MPECTABICHUE O MPO-
CTPaHCTBEHHOH CTPYKTYpE HaCEIIEHHUS H3y4aeMOro yJacTka Jieca.

OO6opyaoBaHHe W MaTepHAJIBI: )KUBOJOBYIIIKHA, HA0Op KpacuTe-
JIei, HOXKHUIIBI, BECHI, )KYpPHAJ PETUCTPALUN 3BEPHKOB, MOJIIOTHSHBIE
MEIIOYKH, pUIbTpOBANBHAS OyMara.

Jluteparypa:

1. Jlapuna HU., I'onuxosa B.JI, Jlebeoesa JI.A. YueOHOE TTOCO-
Ome 1Mo METOJWKE TOJEBBIX MCCIESIOBAHUM SKOJIIOTUN HA3eMHBIX I10-
3BoHOYHBIX. M31. CapaTtoBckoro yH-Ta, 1981. 135 c.

2. Mocksumuna H.C., Cyuxosa H.I'. Mnekonutatoriue ToMcKoro
[Tpro0Oes u criocods! nx m3ydenns. Tomck: U3n-Bo TI'Y, 1988. 185
c.

3. Kapacesa E.B, Teauyvina A.FO., XKueanvckuii O.A. Metozpl
W3Yy4eHUs TPHI3yHOB B MOJeBBIX ycnoBusx. M. M3a-so JIKU. 2008.
416 c.

4. Hlunos U.A. Dxonorus : yueOHuk. 7-¢ uza. M. : M3naTenscTBo
IOpaiiT, 2011. 512 c.
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3.2. [InTanne HEKOTOPHIX BU/I0B I'PHI3YHOB
B YCJIOBHUSIX DKCIIEPUMEHTA

W3yuennto muTaHusl MO3BOHOYHBIX XKHBOTHBIX YyZAeEJseTcs OOJb-
I0€ BHUMaHHE, TOCKOJIBKY 3TO OJHA W3 OCHOBHBIX (pyHKIHMiI opra-
HHU3Ma, BIMSIONIAs Ha BCE CTOPOHbI ero AesrenbHocTH. Kopmopast
0a3a onpezessieT YUCICHHOCTh KUBOTHBIX, PACIIPOCTpaHEHUE, 00pa3
JKU3HU, MOBEJICHUE, BHYTPH- U MEXBHUIOBBIE OTHOIIEHHS, TO €CTh
SBIISIETCS] OTHOM M3 BaXHEWIIINX HKOJIIOTUYECKUX XapaKTEPUCTHK OT-
JeNbHBIX TOMYJISIIUN ¥ BUAOB.

Henb paGoThl: 1aTh KaUECTBEHHYIO M KOJIMYECTBEHHYIO Xapak-
TEPUCTUKY MUTAHNS HEKOTOPHIX BHIOB MOJEBOK M MBIIIEH B YCIOBU-
SIX HEBOJIM. 3aJa4M: BBISIBUTH CIIMCKH KOPMOBBIX PACTEHHH, YCTaHO-
BUTH, KaKHE M3 HUX SBIAIOTCS HauOoJiee BaKHBIMH — OCHOBHBIMU H
KaK{e — BTOPOCTETIEHHBIMHU (JIOMOJHUTEIBHBIMH). ONpenenuTs cTe-
TIeHb THIIEBOH CIIeUaATN3aIiY KUBOTHBIX (Tonudarus, 3pudarus,
MOHOQArust ¥ T.I.). YCTaHOBUTH CHEUM(UKY B MUTAHUU MBILICH H
MOJIEBOK, a TAKXe OOIIYI0 OCHOBY PAllMOHOB U Pa3jIn4vs B MUTAaHUU
pepKuX moj1eBoK poaa Clethrionomys u cepbix moaeBok poaa Micro-
tus. CpaBHUTH KOPMOBBIE pALMOHBI OJW3KUX BHUIOB, HaIpHUMED,
KpacHOM, KpacCHO-CEpOl U PbIXKEH IMOJEBOK, WU TMOJEBOM M a3uaTt-
CKO JIECHON MBIIIN.

Metoapl padoThl: C IOMOILBIO >KMBOJOBYIIEK MM JIOBUUX ITH-
JUHIPOB OTJIOBUTH HECKOJBKO 3K3EMIUISIPOB I'PHI3YHOB, ONPENEIUTh
BUJ, TI0JI, BO3PACT U IIOMECTHUTH B CaJKH, Pa3HbIE BUIBI OTAEIBHO.

B Teuenue mepuona MpakTUKW BECTH MOCTOSIHHBIE HAOIIOACHUS
32 NUTAHUEM OTJIOBJICHHBIX >KMBOTHBIX. C 3TOM WENbI0 KaXIOMY
MOJOIBITHOMY 3BEpbKY MOXKHO OJHOBPEMEHHO Ipeijaratb He-
CKOJIBKO BU/IOB pacTeHMH (B BHUJI€ BEHHKOB WJIM CHOIMKOB), a 3aTeM
OoTMEeYaTh OYEpEeHOCTh UX MOEJaHUs, CTENEeHb MOTPHI3EHHOCTH, UTO
MOEAeTCs B IIEPBYIO OY€peb: CTEOIH, JIUCThsI, COLBETHS, OBl U
T.11. Ecu kopM B3BeHIMBaTh Mepes ONBITOM U MOCTIE HETO, TO MOYKHO
MOJYYHTh JaHHBIE O KOJUYECTBE ChEJAeMON MUIIHU (C YYETOM YChI-
XaHus pacteHuit). Takum myTeM MOXXHO HOJIY4UTh AaHHBIE O CYTOY-
HOW TOTPEOHOCTH B MUILE KAKIOT0 )KUBOTHOTO.
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B cagxkm MOXXHO TTOMECTHTH KYyCOK JepHa IO pa3Mepy caaka co
BCEl MMEIOIIEICsl Ha HEM PacTUTEILHOCTHIO. [IpenBapuTenbHO HAZ0
ONHCATh BUJIOBOH COCTaB M KOJIMYECTBO pacTeHMH Kaxzaoro suaa. C
MTOMOIIBIO BHIEOKAMEPhl BECTH HAOIIOAEHUS 33 MOCTEHEHHBIM II0-
€aHUuEM PACTCHUU KUBOTHBIM, HAXOIAIMMCS B cajke. Takoi cro-
co0 TakXke IMO3BOJSIET ONpPEACTUTh KaYeCTBEHHBIH M KOJIMYECTBEH-
HBIM COCTaB CyTOYHOI0 KOPMOBOTO pallMOHA.

st Toro, 9TOOBI BBISICHATH 3HAYEHHE JKUBOTHBIX KOPMOB B ITH-
TaHUM TOAOMBITHBIX 3BEPHKOB, HEOOXOIUMO IMpeUIaraTh UM pa3Hble
BUBI 0ECTIO3BOHOYHBIX.

Bce nHabmoieHus moipoOHO 3aMMCchIBaTh B THEBHUK.

O06paboTKka MONMYYEHHBIX JaHHBIX CBOJTUTCS K COCTABICHUIO Tald-
JIUI, B KOTOPBIX NMPHUBOJATCS CIHMCKH KOPMOBBIX PacTeHHH C yKasza-
HUEM Haubollee MPeOYUTAEMbIX YacTel (CeMeHa, IUIO/bI, JIMCTHS,
cTe0H, TOA3EMHBIC YaCTH), a TAKXKe MEePeYCHb U KOJIMYECTBO IOe/1a-
€MBIX 0ECTIO3BOHOYHBIX.

[Ipu ananmse coOpaHHBIX MaTepHaIoB OOpPATUTh BHUMAaHWE Ha
0COOEHHOCTH THUTaHUS 3BEPHKOB PA3HOTO IOJIa U BO3pPacTa, 3aBUCH-
MOCTh OT (PH3HOJIOTHYECKOT'O COCTOSIHUS (HApUMep, OepeMeHHbIE 1
KOpMSIIIAE CaMKH, Pa3MHOXKAIOIIUECS W HEIMOJIOBO3PENbIE CaMIIbl),
HEO0XOIMMOE KOJIUYECTBO MHINH 32 CYTKH B CBSI3U C Pa3HBIMH I10-
TOJHBIMU YCIOBUSAMU H T.1.

OO0opyaoBaHHe W MaTePHAJIbI: CaTKU IS )KHBOTHBIX, KHBOJIO-
BYIIIKH, THEBHUKH HAOIIOIEHUH, BUIcOKaMepa.

Jluteparypa:

1. Jlapuna HH., I'onuxosa B.JI, Jlebedesa JI.A. YueOHOE TTOCO-
Oue 1Mo METOAHUKE IMOJEBBIX MCCIEAOBAHNNA DKOJOTMH HA3EMHBIX I10-
3BoHOYHBIX. 131, CapaTtoBckoro yH-Ta, 1981. 135 c.

3.3. OkcnepuMeHTAIBHOE H3yYeHHe CKOPOCTH Pa3BUTHUS
TPHI3YHOB B NEPHOX MOJIOYHOI0 BCKAPMJINBAHUS

Tak Ha3pIBaeMbI€ )KUBOTHBIE ((Bq)CMCpBI», K KOTOPBIM OTHOCHUTCS
OOJIbIIIasi YacTh MEJIKHX MBIIIEBUIHBIX T'PBIZYHOB, O6I/ITaIOI]_II/IX Ha
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tepputopuu Tomckoro I[IpmoObsi, pa3BuBaioTCS O4YeHb OBICTpO. K
MOMEHTY OKOHYaHHS MOJIOYHOTO BckapmiuBanus (18-20 mueit) onn
CTAHOBSITCSl COBEPLICHHO CaMOCTOSITEIILHBIMHU, & CAMKH, POJMBILIHECS
B BECEHHEE BpeMsi, CIIOCOOHBI K cllapuBaHMIO. JIuTepaTypHble naH-
HBIE TOBOPAT O TOM, YTO Jaxke y OJIM3KOPOJCTBEHHBIX BHUJIOB B paH-
HEM TOCTHATaJIbHOM Pa3BUTUHU UMeeTcsl pan ocobeHHocTel (Deok-
tuctoBa, 2008). CuuraeTcs, 4TO NpPU3HAKK, OOJiee 3HAUYUMBIC IS
nepexojia K CaMOCTOSITENIbHOM JKU3HU, MOSIBIISIOTCS Y TIPE/ICTABHUTE-
JIe pa3NUYHBIX CUCTEMaTHYeCKUX rpymm B pasHoe Bpems (Tymnuko-
Ba, Kanena, 1957).

Henn padoTsl: M3yuenne ocoOeHHOCTEN Pa3BUTHS B XOJI€ paHHE-
T'O OHTOT'€HE3a y Pa3INYHBIX BUIOB MEJIKMX MBIIIEBUIHBIX TPHI3YHOB.

Meroauka padorbi: [Ins paboOThl MCHONB3YIOTCA OTJIOBJICHHBIC
3apaHee CAaMKH Pa3HbIX BUJIOB TIOJICBOK MJIM MBIIICH, IMEIOIIUE JIeTe-
HbIIel B Bozpacte 1-10 gueid. [l Habopa HEOOXOAUMOHN CTATUCTUKH
HEOOX0AUMMO MMETh HECKOJIBKO (He MeHee 3-X) BBIBOAKOB KaXKIOTO
Buzia. B xozme umccienoBaHuil MpOBOAAT €XETHEBHBIH OCMOTp JeTe-
HBIIIEH, [T YeTo B OJTHO M TO K€ BPEMsI CYTOK JICTEHBINICH U3BIIeKa-
10T U3 THE3/1a U MMOMEIAIOT B 3apaHee MPUTOTOBJICHHYIO0 KOPOOKY He-
OonbIIOr0 pa3Mepa, BHICTIAHHYIO BaToi. Ilpm mepBoMm ocmotpe
3BEPHKOB METAT Pa3HOLBETHHIMH HECMBIBAEMBIMH MapKepaMu st
WHIIMBHIYAJBHOTO Pacrlo3HaBaHus. KaxIoMy JETECHBINTY MpHUCBanBa-
10T MHAWBUAYAIBHBIH HOMep. JlaHHbIE 3aHOCAT B AHEBHUK: No caMKH
(MaTepn), OaTy pOXKAEHHS MACTCHBINICH, WHINBHIYyaJbHBIH HOMEp,
LBET MapKUPOBKU KAXJOT0 JeTeHbla. B Bo3pacte 57 nHei onpene-
JISIFOT 1101 OCOOH 10 BBIPAXKEHHOCTH COCKOB Ha BEHTPAJIBHOM HOBEpX-
HocTH (Y caMOK OHH Oojiee BBIpOKEHBI) U BHOCSAT B JHEBHHK. Exxe-
JTHEBHO (PUKCHUPYIOT CIIAYIOIIHE MapaMeTpPhl: BEC JKUBOTHOTO (C TOY-
HOCTBIO JI0 1 MT); OTKPBITOCTB/3aKPBITOCTh TJ1a3 (OTMEUAIOT HAYAJI0 U
KOHEI| IIpolecca); OTKPBITOCTh/3aKPBITOCTh CIYXOBBIX IIPOXO/IOB;
HAJTMYME/OTCYTCTBHE M MOJIOKEHUE (COMMKEHBI/PACCTABIICHBI) PE3LIOB
B BEpXHEH W HWXKHEH YeIIOCTH; CpallleHHe/CBOOOy MaNblEB Ha Iie-
PEeIHMX U 3aJHUX KOHEYHOCTSIX (OTMEYArOT HAa4alo M KOHeI IpoLec-
ca); HaJIM4YMe HA HUX KOTOTKOB; IOSIBJICHUE MUTMEHTALUH, a 3aTEM U
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BoJtocstHOTO TIoKpoBa (DeokTrcToBa, 2008). )i KaXKa0ro JAeTEHBIIA
3aIIOJTHAIOT TaOHITy:

Tabnumab
Bo3pacThasi TMuHaMHKa NoOKa3aTeJsieil pa3BUTHS

Bo3spact nerensliua B cyTkax
M3mepsiemMble OKa3aTenn

Bec nerensima (Mr)

OTKpBITOCTH TJa3 (HayaJlo mporec-
ca)

OTKpBITOCTh  INa3  (3aBepIleHUE
npoiiecca)

OTKpPBITOCTH CIYXOBBIX IIPOXOIOB
Hammame u pacronoxeHue pes3nos
B HIOKHEH 4eJIIOCTH

Hanuune u pacronosxeHue pesloB
B BEPXHEH YeN0CTU

KomaecTBo  cBOOOAHBIX MAJbIEB
Ha IepeHeil KOHeUHOCTH
KomaecTBo  cBOOOAHBIX MAJbIEB
Ha 33HUX KOHEYHOCTSIX
IlosiBNIEHUE MUTMEHTAINH, €€ JIOKa-
au3anysA U 008 OT MOBEPXHOCTH
Tena

[osiBieHHE MIEPCTHOTO IMMOKPOBa
I'mGens nerensima

JKMBOTHBIX B3BEIIMBAIOT B HEOOJBITON KOPOOKE, BBICTIAHHOM
BaTOW WM (QUIBTPOBAILHONW OyMaroi, UCTOJIb3ysS Ha BECax OIIIIUIO
«rapa». HeoOXoauMo CeauTh 3a YUCTOTON MOJCTHIIKH M B CIIy4ae
3arpsi3HEHUS MOYOH MM (eKaNIUsIMHU, CMEHUTH e¢, He 3a0bIBasi «00-
HYJIMTh)» 3HAYCHUs Ha BecaX. Bech 0cMOTp HEOOXOIUMO MPOBOUTH
B MaKCHMaJIbHO KOPOTKOE€ BpeMs IJIsi MUHUMU3AIUKN CTPECCUPYIO-
LIEero Bo3aeucTeus. s aHanu3a paHHEH NOCTHATAJIBHOM CMEPTHO-
CTH OTMEUAIOT CIy4Yau M BO3pacT THOenu AeTeHbimer. UHauBumy-
albHbIe JaHHBIC YCPEOHSIOTCS MO BUAY, NOJNYy U JHIO pa3Butusi. B
pe3yibTaTe MOJIYYar0T CBEACHUS O CKOPOCTH Pa3BUTHUSL KUBOTHBIX
Pa3HBIX BUIOB B paHHEM OHTOT€He3€, KOTOPhIe MOKHO UCIIOJIb30BaTh
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JUISL CpaBHHUTEIIBHOTO aHanm3a. JlJis aHamm3a CPOKOB OTKPBIBAHHS
IJ1a3, CIYXOBBIX MPOXOAOB M T.J., HCTIOIB3YIOT OO XUBOTHBIX, Y
KOTOPBIX B KaXJIbII U3 THEH OCMOTpA IJ1a3a WIKM CIYXOBBIE ITPOXOIbI
OBITH OTKPHITHL. JlaHHBIE TIO TUHAMUKE IMOKa3aTellel JIydIe IMpea-
CTaBJIATh Tpadudecku. [Ipu ydere v aHAIM3€ CMEPTHOCTH YYHUThIBA-
IOT TOJI TIOTHONINX JETEHBINICH, pa3Mep BBIBOJKA, CPOKH MAaKCH-
MajbHON THOenu. J{okmas skenaTenbHO WILTIOCTPUPOBATH (hOTOrpa-
(busMu KUBOTHBIX B Bo3pacTe oT 1 mo 10 mHEl WHIWBHIYyaIBHOTO
pa3BUTHSL.

[Ipu craTucTryeckoit 00padOTKe BECOBBIX 3HAYCHUH UCIIONB3YIOT
MapaMeTPUIECKyI0 CTATUCTHUKY. JJIs CpaBHEHUS MOJICH TMPUMEHSIIOT
kputepuii OuIepa Ui KpUTEPH )2,

O0opynoBaHue U MaTepuaJbl: BUBAPHBIC CAIKHU Ui COJEPIKaA-
HUS JKABOTHBIX; Pa3HOIIBETHBIC TICPMAHCHTHBIC MapKEphl; BECHI C
BO3MOXKHOH Harpy3koil He MeHee 10 T ¥ TOYHOCTHIO B3BEIIMBAHMS
1o 1 mr; nmuHIeT, HeOOoIbIIe KOPOOOUKH /ISl B3BEIIMBAHUS JKUBOT-
HBIX, BaTa; KOpMa U THE3J0BOM MaTepuai A COACP>KaHUS >KUBOT-
HBIX; 00IIHE TeTpaau JUisl PUKCanuy JaHHBIX.

Jluteparypa:

1. Tynuxosa H.B., Kareoa JI.B. Onpenenenue Bo3pacta TI'pHI3Y-
HOB // Martepuans! k no3Hanuto ¢haynsr U ¢uiopel CCCP. Hos. cepus,
oTJ. 3001. Bein. 37. Matepuansl no rpeizyHaM. Bemm. 5. M. : U3n-Bo
MI'Y, 1957. C. 119-154.

2. ®eoxmucmosa H.FO. Xomsuku poma Phodopus: cucremarnka,
¢wmoreorpadusi, 3Konorus, GU3NOIOTHA, MOBEICHHE, XUMUYECKas
KoMMyHuKanud. M. : T-Bo Hayu. uzganuit KMK, 2008. 413 c.

3.4. CyTouHasi aKTUBHOCTh PYKOKPBLIbIX

Otpsn pykokpsutbie Chiroptera Blumenbach, 1779 — onna u3 ca-
MBIX CBOCOOPA3HBIX U Y3KOCHECINATN3UPOBAHHBIX U3 HBIHE KUBYIIHX
TPy MIIEKONHTAOMNX. KOTH4ecTBO BUAOB PYKOKPBUIBIX BO BCEM
Mupe okoio 1250, mo cBoeMy BHAOBOMY pazHOOOPa3Hi0 OHH YCTY-
HaroT JUb rpei3yHaM. [lo dnciy e ocobeil B HEKOTOPBIX MECTO-
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O0OUTaHUX JIETY4YUEe MBIIIM JaXe IPEeBOCXOAAT IpbI3yHOB. Pacmpo-
CTpaHEHbl PyKOKPBUIbIE IIOYTH BCECBETHO, 33 MUCKIIOUEHHEM ApPKTH-
KW, AHTapKTUKH U OTAAJICHHBIX OKeaHn4eckux ocTpoBoB (Ky3skuH,
1950). HecmoTpst Ha 3TO, PYKOKPBUIBIE OCTAIOTCSI OJHON W3 HaWMe-
HE€ U3YyUYEHHBIX TPYII CPEIU BCEX O3BOHOYHBIX.

B Poccun gedunur gaHHbIX 10 QayHe M SKOJIOTHU JICTYYUX MBbI-
el Hanbosee ocTpo HabroaaeTcs Ha Tepputopun CuOupH, re IS
OTIEeNbHBIN (U3HKO-TeorpaduIecknx MPOBHHINA HEe U3BECTEH JIaxe
BHUJIOBOM COCTaB.

HccnenoBanne  pyKOKpBUIBIX € HMCIONB30BAHHEM  YIIb-
TPa3BYKOBBIX JETEKTOPOB MO3BOJISIET B KOPOTKHE CPOKHU BBHISBUTH
MecTa M BpeMs KOHIIEHTpallUd JeTy4uux Mblmei. Takue maHHBbIE
HEOOXOIUMBI AJIsl YCTAHOBICHHUS OMOTONMYECKOH MPUYpPOYCHHOCTH,
BBISIBIICHHSI ()AaKTOPOB, BIUSIONIMX HA CYTOYHYIO aKTUBHOCTbH, JKC-
MEPTHOM OIIeHKH 4ucieHHocTH. [loMuMO 3TOrO, B XO/€ TaKUX HC-
CJIEIOBAaHUH BO3MOXKHO OOHAapyXeHUE YOEKHI] PYKOKDPBUIBIX, YTO
MO3BOJIUT YCTAHOBHUTH MX BHIOBOM COCTaB, MEPUOJ Pa3MHOXKCHUS U
Jpyrue 0COOEHHOCTH YKOJIOTHH.

Henb padorsl: M3ydyeHue cyTOYHON aKTMBHOCTH PYKOKPBUIBIX B
Pa3IMYHBIX OMOTONAax M €€ U3MEHYMBOCTH I10]1 BIMSIHUEM HOTOIHBIX
YCIIOBUU.

3agaun:

1. OUeHNUTh CYTOYHYIO aKTHBHOCTH JIETYYHMX MBIIIEH B pa3HBIX
ouoToIax;

2. BBISICHUTB BIIUSTHUE TIOTOJHBIX YCIOBUH (TeMmmepaTypa, 00Jad-
HOCTb, BETEP, TyMaH) Ha CyTOYHYIO aKTUBHOCTD JIETYYHX MBIIIEH.

Metonuka padoThbl:

1) Jlns u3y4eHus: CyTOYHOM aKTUBHOCTH JIETYYHX MBIIIEH HEOO-
XOJMMO 3aJIOKHTh 3 TUIOIIAAKH Ul HaOJIOJICHUH, pacloioKeHHbIE
B Pa3NIMYHBIX CTaUUAX (OTKPBITHIX, 3aKPBITHIX, OKOJIOBOAHBIX). Cre-
JIaTh WX T€000TaHUUECKOe omnucanue. Ha kakIoi miolaaKe mpoBo-
nuTh HaOmroaeHus ¢ 22:00 mo 2:30, mpu 3TOM 3alKChIBaTh BpeMs U
HampaBJlieHHe TI0JIeTa JeTy4YnX Mblei. Bo Bpems HaOmroneHnit wuc-
MOJIB3YETCsl YIbTPa3BYKOBOW IETEKTOp, MpeoOpa3yloluil yibTpa-
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3BYK B CJIBIIIMMBIN ISl YellOBEKa CUTHAJ, U (POHAPHUK, CIIOCOOCTRY-
TOIIN# BBISBIICHHIO HAMIPABJICHHUS TT0JICTA JKUBOTHBIX.

2) JInst BRIABICHHUS 3aBUCUMOCTH MEXIY CyTOYHON aKTHBHOCTHIO
JETY4YMX MBbIIICH W MOTOAHBIMH YCIOBHUSIMH HEOOXOIMMO KaXIbie
20-30 MuHYT BO BpeMs HAOJIOACHHH HM3MEPATh TEMIIEpPaTypy M
BIQKHOCTh, OIICHUBATh OOJAYHOCTh, HAJTUYME M XapakTep BETpa,
HaJINYKE OCAJIKOB M TyMaHa.

Pesynbrarsl paboThI IPEACTABISIOTCS B BUIC IPa)KOB aKTHBHO-
CTH PYKOKDBUIBIX B pailoHE WCCIICAOBAHHUN B IEJIOM W Ha PasHbIX
TUIOIIAKAX, UX TEKCTOBOTO OMHCAHMUS, & TAKKE DKCIIEPTHOU OICHKE
BIIMAHUS ITIOTOAHBIX yCHOBI/Iﬁ Ha aKTUBHOCTD JICTY4YUX MBIIIIEH.

JInteparypa:

1. Emenvsinosa A.A., Xpucmenrxo E.A. MeToa MOOUIBHOIO aKy-
CTHUYECKOTO YJIbTPa3BYKOBOTO MOHUTOPHHTA (hayHbl PYKOKPBUIBIX //
Bectauk OpeHOyprckoro rocyaapcTBeHHoOro yHuBepcutera. 2013.
Ne 6 (155).

2. Kyzaxun A1l Jleryune mpimn. M. : U3n-Bo CoBeTckas Hayka,
1950. 442 c.

3. Finnemore M., Richardson P.W. Catching bats. The bat work-
ers’” manual. A.J. Mitchel-Jones, ed. Peterborough, UK, 2004. P. 41—
47.
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4. HAIIPABJIEHHUE «9TOJIOI'US»

4.1. Oco0eHHOCTH AKTUBHOCTH M TOBEAEHUS
ABYX 6JII/I3KOPOIICTB€HHI>IX BHU/AOB JIallePTHUA — )l(PlBOpO}_IﬂlI.Ieﬁ
(Zootoca vivipara) u npeITkoii (Lacerta agilis) smepun

N3ydeHnne noBeneHUs )KUBOTHBIX, B TOM YUCIE U PENTUIMMH, SB-
JsieTCsl BEChbMa BayKHBIM, TaK KaK MHOTHE JIBUTATENbHBIE TIPUCTIOCO0-
JICHUS ¥ MOTOpPHBIE MEXaHM3Mbl IIOBEICHHUS UMEIOT OIpElesIEHHOE
3HAYCeHUE BO BHYTPHBHIOBBIX M MEXKBHIOBBIX KOHTAKTax U obOecrie-
YUBAIOT LIEJIOCTHOCTh BUAA.

[loBeneHne KMBOTHBIX ClIaraeTcs M3 MHOXKECTBA Pa3HOOOPA3HBIX
peakiuii, mpeayragath ¥ KOJIMYECTBEHHO OIMUCATh KOTOPBIE JTOCTa-
TOYHO TpyaHO. Ilpu n3yueHnn moBeaeHus nMpeodiIanaeT ToIoruye-
CKUH HaTypallMCTUYECKUU mojxoj. KoJu4ecTBEHHO ONMMCHIBATh MO-
BEJICHHE MOKHO TOJIBKO B TOM cIly4yae, KOTJla €ro OJHOTHUIIHBIN 3j1e-
MEHT PETUCTPUPYETCSI MHOTOKPATHO y Ka)XJOT0 JKUBOTHOTO U3 He-
OOJIBLION TPyMITBl WK K€ PETUCTPUPYETCS OIHOKPATHO, Y BECbMa
3HAYUTENFHON TPYIIBI )KUBOTHBIX. B 3TOM ciydae MeTogaMu cTaTH-
CTHUKU MO>XHO HCKJIIOYHTH BCE CIIydailHble peaklMd W BBIIBUTH OC-
HOBHYIO 3aKOHOMEPHOCTb, XapaKTEpU3YIOILIYIO MOBEIEHHE H3ydae-
Moii rpynmsl ;kuBOTHBIX (ITanoB, 1983).

[peITKast U KUBOPOASAIIAS SIIEPUIBI BEAYT JHEBHOW 00pa3 >Ku3-
HU. [TosTOMY MX OrO/KET BpeMEHH YETKO paclagaeTcs Ha ABE YacTH:
HOYHOH COH M JHEBHYIO aKTUBHOCTb. IIpy 3TOM BbIIENEHBI Takue
(opMBI TTOBeIeHHSI KaK aKTHBHOE U HEAKTHBHOE.

K neakxmuenomy noeedenuto OTHOCIT HOYHON COH M ITHEBHOU
OTIBIX B YKPBITHH (puc. 12), Torna Kak akmueHsimu hopmamu Oy-
IyT KOpMIIEHUE, 000TrpeB, JOKOMOTOPHAsl aKTUBHOCTb, T.€. TiepeMe-
LIeHHs B MMOMCKaX IUILHM, BO BpeMsl JIMHBKH, pa3IMYHble BUIBI KOM-
¢dopTHOrO MOBENEHHUA — KylaHue, MUThe U T.I., a TaKkKe OpadHoe
noBenenue ([Jonpauk, 1982).

HouHoli COH XapakTepu3yeTcsi O4eHb MaJOW MOJABUXKHOCTBIO, I10-
HIDKEHHEM TeMIepaTyphl Tejla, CHUKEHUEM MHTEHCHUBHOCTH OOMeHa
BEIIECTB.
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Puc. 12. Orxpix skuBOpO/IsIIEi siepuisl, Z00toca vivipara B nTudbeM THe3 e
(Tomckuii paiion, [TeryxoBo, 06 asrycra 2008 r.). ®oto O.FO. TroteHbKOBa

JIHeBHOH OTABIX B YOEXKHMIIAX CXOJICH C HOYHBIM CHOM TEM, YTO
SILEPHULIBI MAJIONOABIDKHBI, B CBSI3U C Y€M IIOHIKAETCs TeMIIepaTypa
tena (Mnbuna, 1982).

AKmuenbvle hopmsl nosedenus MOryT ObITh KaK HEIPOTYKTHB-
HBbIE, TAaK U [IPOAYKTUBHBIE.

Ilpodykmuenas akmuenocms TIpe/CTaBlIeHa OpayHBIM IOBEJE-
HUEM: yXa)XUBaHUE, CIIapUBaHUE, OTKJIaJKa SUL, POKICHUE IeTe-
ueimei (puc. 13, 14).

K uenpodykmuenoii akmuenocmu oTHOCATCSI KOpMIIEHHE, 000-
rpeB, nepemMereHue u kompoptaoe nosenenue (Miasuna, 1982). Ipu
OIMCAHUM PA3INYHBIX (JOPM TAHHOIH aKTUBHOCTH CIEAYET JeTalH-
3upoBaTh moBeAcHUeckue akThl ([IppiTKast simepura, 1976).

1. IloBegeHue BO BpemMsi NMMTAHMSA, T.€. CIIOCOOBI AOOBIBAHMS
KOpMa M €ro mnoexaHus. BbIsBICHUE cTpaTerud NUTaHus (pacTu-
TEJIbHOS,THOCTb, IUIOTOSIIHOCTb, BCESIHOCTh). MaHUMyIAIUU C IU-
meBbIMd  oOBbekTamu. l[loTpebienne Bombl. OOmMEe OCOOCHHOCTH
OXOTHHUYBEH NesITeNbHOCTH.
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Puc. 13. Camern (crieBa) 1 caMKa IpBITKOIA simepuits, Lacerta agilis
B Opaunsrii nepuon. ®oro H. H. Banarkoro

Puc. 14. Camka xuBOpO/IsIIei siiepuiipl, Zootoca vivipara: posst
u BeuTymieHue ceronetok. ®oro C.U. Iamkosa
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2. @®opMbl NOBE/IEHNS, CBA3aHHbIE C TepMoperyasuuei. Pery-
TS TEMIIEPATYPhI TENNa MyTeM 3HAYUTENbHBIX €KEAHEBHBIX Iepe-
MEIIEHNH W3 3aTeHEHHBIX yYacTKOB B OCBEILEHHBIC, WM M3 HOPBI
Hapy)Xy u 00paTHO. XapaKTepHbI€ I03bI MPH 00OrpeBe. BhIIBHTH
CBA3b TEMIIEPATypHl Tena (3aMepsIiTh TEPMOMETPOM B KIIOAKe) C TEM-
nepaTypoil cyocTpara U MpU3EMHOTO €105l BO3AyXa (Ha BBICOTE 2 M)
(Yepnun, 2012).

3. lloBenenue mpu mpecjaegoBaHUHU. AKTHBHBIC B ITACCHBHBIC
CIOCOOBI 3aIIMUTHI OT BparoB (Oer, ycTpaiieHue, ayTOTOMUS | JIp. ).

4. TeppuTopuanbHoe nopenenue. Mepapxua. Xapakrepucruka
WHIWBUAYAJIbHBIX YYAaCTKOB B PA3JIMYHBIX MHUKPOCTALUAX U HUX HC-
MOJIb30BaHue. ATpecCHBHOE TIOBEJIEHIE BO B3aWMOOTHOIIIEHHUAX OCO-
Oell pa3HOro MmoJyia, BO3pacTa OJHOIO BHIA M MEXIy BUIaMH (puC.
15). B mocnenHeMm ciydae TpoBECTH HAONIONEHUS B TeppapryMme,
WCTIONB3YS IPHEM TIO/ICaJKH 0COOCH.

\

Puc. 15. TeppuropransHOe TOBEAECHHUE: JPaKH CAMIIOB NIPHITKOH smiepunsl, Lacerta
agilis. (Dnexmponnwiii pecypc: URL: http://central-
academic.ru/images/biologiya/razmnozhenie-u-yasheric)
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5. TloBenenune BO BpeMsi JIMHbKH (puc. 16).

Puc. 16. JIunbka npbITKO# siiepuiisl, Lacerta agilis
(Onexmponnuwiti pecype: URL: https://xmd5a.livejournal.com/55742.html)

Heas padoThl: onucath pa3HOOOpa3HbIe (OPMBI TOBEACHUS U TE
crocoObl, KOTOphle O0ECIEeUMBAIOT BBDKMBAHKE JIBYX OJU3KOPO/I-
CTBEHHBIX BHUJOB SIIEPUI] — MPBITKOH M XKUBOPOJALIEH. BBISIBUTH
BUJIOBBIE OTJIMYMSI B WX TOBEJICHUHM U PaCIpEACICHHH CYTOYHOTO
OroKeTa BpEMEHH.

MeTtoauka padoThl: OTJIOB JKHBOTHBIX IPOM3BOJUTCA PYKaMH
unu BoJiocsiHOM metTin€il. [loku3HeHHOe MeueHHe OCYUIECTBIISETCS
MyTéM aMIyTal[UH IMaJbIleB B ONPENeIEHHON IMMOCIIe0BaTEIbHOCTH
WU K€ MaHUKIOpHBIM JlakoM (puc. 17) (Kynpsisues u nmp., 1991;
[TaBnoB, 3amanernunaos, 2002). B mociennem cirydae UMETh B BUIY,
YTO TIOCTIE JIMHBKY SIIEPHIIEI METKa HAHOCUTCS CHOBA.
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Puc. 17. Meuenue smepuIl myTeM aMIyTanuy ¢ananr naisles (ciaeBa, Ne 22
no C.B. Kynpssuesy u np., 1991) u kpackoit Mex 1y JIHHEKaMA
(poto B.H. Kypanosoif)

Cpenn METOAOB HCCIEAOBAaHUS IMOBEACHHS B NPUPOAE BaXKHOE
MECTO OTBOJIUTCS] PETUCTPAIMH 3TOTPAMM, T.€. BCEH IMOCIeI0BaTEIb-
HOCTH TIOBEJCHUYECKUX AKTOB W I103 >KUBOTHOTO, YTO NPHUBOIUT K
JIOCKOHAJIbHOMY 3HAHHMIO MOBEIEHYECKOIO pemnepTyapa >KMBOTHBIX
nansnoro Buga (Ilanos, 1983). CocraBieHue 3TorpaMM NpeAcCTaBiIseT
CcOOOM YeTKHMi KOJMYECTBEHHBIM METOJ, IMO3BOJISIOLIMM, ITOMHMO
BU3YaJIbHOTO HAOJIOAEHUS, JOCTaTOYHO LIMPOKO HCIOIb30BaTh aB-
TOMAaTHYECKUE TPHUEMBI PErHCTPAlMM OTIEJIBHBIX IOBEIEHUECKUX
aKTOB. DTOT METOJ W3Y4YEHHs MO3BOJISIET HE TOJBKO IMPOBOANUTH
CpaBHEHHE MEXIy OTIENbHBIMH BHIAaMH, HO W JOCTATOYHO TOYHO
BBISIBUTH BIMSHUE OTACIBHBIX (PAKTOPOB cpenbl, BO3pPACTHBIE U TO-
JIOBBIC pa3IHyMs, a TAKXKE MEKBHUIOBbIE B3auMooTHolIeHus. Hanbo-
Jiee MoJIHAs KapTHHA TIOBEJEHUECKOTo pernepTyapa >KMBOTHOTO CKJIa-
JIBIBAETCSI IPU COYETAaHUH TOJIEBBIX HAOIOACHUH ¢ HAOMIOICHUAMH B
1a00paTOpHON MIIM BOJILEPHOH OOCTaHOBKE 3a MPUPYUYECHHBIMH K-
BotHbIMH ([TomoB, Mnpuenko, 2008; Kyapseres u ap., 1991).

Jnumensnoe xponomempupoganue nocieo08amenbHylx opm
nogedeHus auwepuy, pasHozo noaa u 803pacma 6 npupode u mep-
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papuyme. B 3apaHee 3aroTOBJICHHbIE BEJOMOCTH-OJIAHKH YCIIOBHBI-
MU 3HaKaMH 3aHOCATCSI COCTOSHUS SIIEpHIl, HAOII0AaeMble B BUC
OTAENBHBIX MPEPBIBUCTBIX akTOB. OTMedaeTcsi BpeMs, 3aTpayeHHOE
Ha KaXIYI0 Pa3HOBUIHOCTh aKTHBHOCTH (BECHOH — OpayHble TypHH-
pBI camIoB, 00pa30BaHUE Maphl, CIIAPUBAHKE, 000TPEB, TEPECOCKKH,
peakMy Ha XHWIIHWKA U apyrue). CrenuaibHO yYUTHIBAETCS OTHO-
nieHre QyHKIME K MUKPOCTALMAM (ydacTKaM OOHa)XeHHOI'O IpyHTa,
OpeBHaM, IEpeBbAM M Jp.) KaK K KOHKPETHBIM MECTaM OCYIIECTBJIe-
HUSl 3JEMEHTAapHBIX IOBEJEHYECKHX akToB. llomyueHHble NaHHbIE
MO3BOJISIIOT BBISAIBUTH TEHIACHLUMH CYTOYHOH JUHAMHUKH KaxXIOH
(YHKIMH SAIepHUI], CIEKTpa ASUCTBUI B pa3HOE BpeMs CYTOK U Kap-
THHY pacrpeieIIeHuUs }KUBOTHBIX TI0 MHKPOCTAIIHSIM.

Onbvimul 6 meppapuyme, no3601a0ujue GblUleHUmMs Oelicmeue
OMOEbHBIX haKmopos Ha nosedeHue auepuly.

[Tpu n3yueHnn MUILEBOTO MOBECHHUS JUIsl CKAPMIIMBAHUS SILEPH-
1am 0ecrio3BOHOYHBIX JKUBOTHBIX OTJIABIMBAIOT YHTOMOJIOTHYECKUM
caykoM (KOIIIEHWEM), W CKapMIIMBaeMble OOBEKTHI JIOJDKHBI OBITH
KHUBBIMH.

HUccnenoBanre He0OX0IMMO HaYMHATH C TIIATENHLHOrO HabIIO/IE-
HUS ¥ OTIMCaHWS T€X WM WHBIX TIOBEJCHUYECKUX aKTOB KaXKJO0W 0CO-
O0u smiepun; odenx BUAOB. [Ipy 3TOM Yy4HTBHIBATH TOJIOBBIE U BO3-
pacTHbIC OTJIMYUSI KUBOTHBIX (Tab. 7, 8).

B mporecce paboTel B CpaBHUTEIEHOM IJIAaHE MOXKHO PaccMOT-
pPETh aKTUBHBIC M HEAKTHBHBIE (DOPMBI IOBEJICHUS SIIEPHUI]. Y IUTHI-
Bas, YTO UMEIOTCS BPEMECHHBIE OTPaHMYCHUS 110 MPOBEACHUIO CIIC-
MpakTUKU (Wionb, 7—10 mHE), peanbHO OCYIIECTBHTH PAa0OTHI IO
ydeTy OIo/pKeTa CYTOYHOTO BPEMEHHU WM 0 OJHOMY W3 Pa3felioB
HETNPOJYKTUBHON aKTUBHOCTH JIallepTHJ| (IIOBEACHUE BO BpeMs MH-
TaHUsL, JIMHBKH, TEPMOPETYIISIIUU U APYTHE).

CyTouHblii 010/1KeT BpeMEHH KHUBOTHBIX — 3TO pacIpeieleHne
BPEMEHH CYTOK TI0 «CTaThsIM» pacxojia ero Ha pasHble QOpMBI ax-
TUBHOCTH. 3aTparbl Ha KaKABIH BUJI aKTUBHOCTH MOXET OBITH paz-
JUYHBIMH, HO B CyMMe OHH COCTaBISIOT 24 daca (lonpauk, 1982).

B xone niccnenoBaHmii BEIIBUTH TSI K&KJOTO BUA SIIEPHIL:
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1) ocHOBHBIE XapaKTEpHbIE IUIA €r0 JKU3HEHHOM CXeMBI (HOPMBI
ITOBEICHUS;

2) MONOJHUTENBHBIC, KOTOPhIC B OOBIYHBIX CHTYaIlUsX HaOJrOMa-
FOTCS PEIIKO, HO MOT'YT IPOSIBISATHCS MPH M3MEHEHUHU Ccpefibl (BEeTep,
JOXK b, PE3KOE MOXO0JIOAAHUE U . );

3) noTeHNUANbHBIC, KOTOPBIC BBISIBIISIOTCS, KaK MPaBUIIO, JIUIIb B
MOJIEBOM WJIM JIA0OPATOPHOM SKCIIEPUMEHTE U SIBIISIOTCS, KaK ObI
«3aracHbIMKY» Ha CIy4ai Pe3Koro U3MEHEHHUs YCIOBHU.

[lomrygenHble pe3ynbTaThl MOTYT OBITh CBEICHBI B TaOIHUIIBI WM
MIPEJICTaBJICHbI UarpaMMaMHy, OTPaXKaroIUMHU MPOIEHTHOE COOTHO-
IIICHUE BPEMEHH, 3aTPAYCHHOT'O SAIIEPHUIIAMU Pa3HBIX BUIOB C YUETOM
[oJia M BO3pacTa Ha KaXIyH MOBEACHYCCKYIO (YHKIHIO (00OTpeB,
«IOMCKOBBIA XOJ», TpecleOBaHUE KEPTBHI W T.O.) (Tadm. 7, §;
puc. 18). OtaenbHbIC MOBEACHUSCKUE aKThl OQOPMIIIIOTCS B BHIC
PHUCYHKOB, MPUBOIATCS PoToCHUMKaMH. HeoOX0auMo OTMETUTh Jia-
Ty, OMOTOI, B KOTOPOM OBLIO OTJIOBJICHO XKMBOTHOE, B Hadaie Kax-
JIOTO Yaca HaOJIIOCHHS CIIEAYET YKa3biBaTh MOTOTHBIC YCIOBHUSI.

Tabnuma7?
CyTo4HOE XPOHOMETPUPOBAHNE AKTHBHOCTH U MOBEIEHHS
OT/IEIBLHOM 0cO0M KUBOPOIsIIEil siepuLbl, Zootoca vivipara

Bpewms (MuH), moTpaueHHOE Ha pa3Hble ()OPMbI AKTUBHOCTU
2 5 5
Zootoca | Bpems 8 5 = = E ”
.. & E = o E 3
vivipara | CyTok, 4ac 5 o = S =
3 = < %X o =
1) 5] =2} o X =}
& : g >
= 0 T
9-10 60
10-11 14 4 38 4
11-12 4 2 6 44
ad, € 7193 2 12 10 28 8
Merka
Nel 13-14 12 46
14-15 60
15-16 2 2 46
16-17 10 10 2 38
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OkoHuyaHnue TabIL7

Bpewms (MuH), moTpaueHHOE Ha pa3Hble ()OPMBI aKTHUBHOCTH
5] S 4]
Zootoca Bpews m = g g =
L CYTOK, ) o = T = o]
vivipara & g = o E o)
gac S ) = 5 3 =
3 = < X o =
8 5] g = S
5 g 5
= 0 =
17-18 16 4 40
18-19 8 6 8 38
19-20 30 12 2 16
20-21 22 2 36
21-22 26 18 16
Beero, 52 130 44 418 124
MUH
Tabnumal8

Pacnpenesienue 6ro/KeTa BpeMeHH KUBOPOAsiIEl simepuibl, Z0otoca vivipara

EoostIc)T ocodm, non Nel Ne2 Ned B cpennem, mua
P ad, @ ad, @ ad, & PE/HEM,
®dopma aKTUBHOCTH
oborpes abe |52
P % 16,9
adbc |130
repeMerieHme
% 16,9
abc |44
oxora
% 5,9
adbc |418
HaxX0XkKIeHUe
% 55,4
adbc 114
OT/IBIX
% 14,9
abc |768
cymma
% 100
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OO0opynoBaHue U MaTepHAaJIbI: TeppapuyMbl (2—3 mIT.), HOKHU-
161, TepMOMETPHI (3—4 1mIT.), OJIAHKU-BEIOMOCTH, MAaHUKIOPHBIN JIAK,
SHTOMOJIOTUYECKHI CauoK, oToamnmapar, kamepa, HOyTOyK, CeKyH-
JoMep.
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4.2. AKTHUBHOCTH cepoii :xka0bl B HATYJIbHbIH MePUO/

3eMHOBO/IHbIE — TOWKMJIOTEPMHBIE MO3BOHOYHBIE >KHBOTHBIE, B
CBSI3U C 9THUM aKTUBHOCTb MX 0a30BBIX (PU3MOJIOTMUECKUX IPOLIECCOB
CHJIbHO 3aBHUCHUT OT YCJIOBHH cpenbl. Hanbosee BaxkHbIMM aOHOTHYE-
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CKUMHU (pakTopami, ONpelesIOIINMMU PacIpOCTpaHEHUE, IPOCTPaH-
CTBEHHOE DACIpPECIeHNe M AKTUBHOCTb 3€MHOBOJHBIX SIBJIIOTCA
TeMIIeparypa, BIKHOCTh, OCAIKU 1 HATUYHE HEPECTOBBIX BOJAOEMOB
(bannukos, [lenucora, 1956). Haubonee moapodHO aKTHUBHOCTH OT-
JIeNIbHBIX 0CO0el McclileZloBaHa B BECEHHMH NepUoJ, Korga y 0oib-
LIMHCTBA 3¢MHOBOJHBIX YMEPEHHBIX MIMPOT NPOUCXOAUT Pa3MHOKeE-
HUe. B MeHbIeH cTemeHH W3BECTHBI OCOOEHHOCTH IMepEeMEIIeHUH
3eMHOBOJIHBIX B HAryJbHBIM MEPUOJ, T.€. BHE IMEpHOja Pa3MHOXKeE-
HUS, KOTJa UX OCHOBHAs aKTHBHOCThH CBf3aHA ¢ KOpMieHueM. J[is
0eCXBOCTBIX 3¢MHOBOJHBIX B 3aBUCIMOCTU OT BPEMEHH TI'0fla XapaK-
TEpHA KOHCEPBATUBHOCTh, KaKk B BBIOOpE HEPECTOBOTO BOJOEMA
(BecHa), Tak M HA3eMHOTO MHAWBHUAYAJIHHOTO yyacTKa (JieTo). 3Ha4H-
TENbHBIA MHTEPEC MPEACTABIAIOT CBEACHMS 110 JBUraTEIbHON ak-
TUBHOCTH, pa3MepaM WHAWBUAYaIbHBIX YYaCTKOB 3€MHOBOJHBIX B
Ha3eMHBIA MEPUOJT CE30HHOTO IMKJa. Takue maHHbIe HEOOXOIUMBI
JUIs TIOHMMaHMS MPOCTPAHCTBEHHO-BPEMEHHON CTPYKTYpPbI HOIYJIs-
LU 36MHOBOAHBIX, UX OMOLIEHOTHYECKON POJIH, a TAKXKE IIPH UHTEP-
MpeTaluyd Pe3yJbTaToOB KOJIMYECTBEHHOTO Y4€Ta Mpe/CTaBUTENeH
JAHHOM T'pYIIIIBIL.

B okpectHocTax Tomcka Hambosee MOAXOASLIINM OOBEKTOM IS
TAKoOTo poja HabmoaeHuil sBisercs cepas skaba (Bufo bufo), mo-
CKOJIBKY 3TO JOCTaTOYHO KPYITHBIN BUA, AJS KOTOPOTO MOXKHO HC-
MOJIb30BaTh YCTPOUCTBO AJISI PETUCTPALMU IEPEMEIIEHUH KUBOTHO-
ro (meranu cM. B paszaene «MeToauka paboTh»).

Heab paGoThl: MPOBECTH OLICHKY aKTHBHOCTH Cepoi skadbl, Bufo
bufo, B marynbHbIi mepron. 3amaum: 1) OCBOMTH METOM HM3ydYCHHUS
WHIUBUAYaIbHON aKTHBHOCTH OECXBOCTBIX 3€MHOBOJIHBIX; 2) IONY-
YUTh JIaHHBIE 110 aKTUBHOCTHU (4Yepe3 MepeMelleHne — JUIMHY Tpoii-
JIEHHOTO MapIIpyTa U OXBAaYCHHYIO MEepeMelIeHNEeM TUIOIIAAb) Cepoi
*aObl B THEBHOE U HOYHOE BPEMsI CYTOK; 3) OLIEHUTh BIMSIHUE TEM-
nepaTypbl, BIAXKHOCTH U OCAJIKOB HA aKTHBHOCThH CEpOM a0l B JIeT-
HUU NIEPUOL.

Mertoauka padoTsl. J[ocTaTodHO TPOCTEIM U APPEKTUBHBIM
CHOCOOOM M3YyYeHHsI MHIMBHIYATbHOW aKTHBHOCTH KPYIHBIX Oec-
XBOCTBIX 3€MHOBOJHBIX (C AMUHON Tema Oomee 60 MM) sBIsieTCS
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IIPUMEHEHUE YCTPOWUCTBA, NMPEIUIOKEHHOE aMEPUKAHCKUM 300J10I'0M
JloyoM— KaTyIIKHU C HUTBIO, KOTOpasl KPEIHUTCs Ha CIIUHE Y KUBOT-
noro (Dole, 1965 — nuT. o B. P. Xeiiep, 2003).

IlepBbIM 3TamoM paboOTH! SIBJISETCS MPOBEAECHHE OTJIOBA >KUBOT-
HBIX Ha HCCIELyeMOH TeppUTOPUH JIFOOBIMHU JOCTYIHBIMH CIIOCOOa-
MU (PYYHOH OTJIOB MPENNOYTUTENBHEE), IeTalbHOE ONMHCaHUE U Kap-
TUpOBaHHEe OuoTona (Ha MHJUIMMETPOBOM Oymare WM Ha OCHOBE
I'NC-pannbix). Oco60 HEOOXOAUMO OTMETUTH BO3MOXKHBIE YKPBITHS
3eMHOBOJIHBIX M MECTa CKOIJICHUH MX KOPMOBBIX 00beKTOB. Kaxmoii
OTJIOBJICHHOW 0COOM MPHUCBaMBAIOT WHAMBUAYAIbHBIA HOMEP, KOTO-
PBIil BHOCST B ITOJICBOM JHEBHUK M OTMEYAIOT MECTO OTJIOBA Ha Kap-
TO-CXEMe.

Heo6xonumo nMeTh 1aHHbIE A7l MHAWBUAYaJIBHOTO PAaclo3HABA-
HUSI 3eMHOBOJIHBIX. J{J151 3TOTO MPOBOJAT UX BHEIIHUH OCMOTP C pe-
THCTpalieid BO3MOXKHBIX WHAWBUAYAIBHBIX 0COOCHHOCTEH ((hopMa u
KOJINYECTBO MaJIbLEB, (hopMa 3IEMEHTOB PUCYHKA, HAINYHE JTIOOBIX
JIpYruX OINO3HAaBATENbHBIX NMPHU3HAKOB), a TaKKe JIENAlOT CHUMKH C
JIOpcaibHOM 1 OOKOBOW CTOpPOH. Bce CHMMKHM M ONMUCaHUS COMpO-
BOXKJIAIOT HH(pOpMaIel 0 HoMepe KUBOTHOTO.

3apaHee M3rOTaBIMBAIOT YCTPOMCTBA JUIS CIICKEHHS 3a IepeMe-
nieHueM. bornee MpocThiM M JETKUM €ro BapUaHTOM SIBISIETCS MO-
nens B. B. Illaxmaponosa u C.B. Orypuosa (2008). YctpoiicTBo
UMEET BHJ «PIOK3auKay, U3TOTOBICHHOTO W3 IOJIOBHHBI IIACTHUKO-
BOro KoHTeiHepa oT «Kunpep-ciopmpuza», B KOTOPBIH BCTaBlIeHa
uimynbka ¢ HuThio (60—70 M). Ha »KMBOTHOM OH KpemuTcs ¢ IOMO-
b0 mosicka (puc. 19). Ero ocHOBY cocTaBisieT CKICCHHBIH B 2 CIIOS
MEAULIUHCKUN IUIaCThIPb, K KOHIIAM KOTOPOIO IMPUIIMBAIOTCS 2 pe-
3uHKU. OHY MIPOAEBAIOTCS B OTBEPCTHS HA THE «PIOK3aUKa).

YCTpoiicTBa IS CIEKEHUS 3aKPEIUISIOT HA )KMBOTHBIX U OCTaBIISI-
10T UX Ha 2 yaca B HENPO3payHbIX KOHTEHHEPAX, YTOObI OHU CMOITIH
NPUBBIKHYTh K HE3HAKOMOMY IpenMeTy. B BedepHee Bpems xal BbI-
MYCKal0T B MECTax HMX OTJIOBA, MPEABAPUTEIHHO KPENKO MPHUBS3aB
CBOOOMHBIN KOHEIl HUTH K KOJIBIIIKY. [Io Mepe mepemenieHust >kuBoT-
HBIX HUTh HAYMHACT Pa3MaThIBATHCSI U BBIXOAUTH Yepe3 IUPOKUH JKe-
7000K, IPOPE3aHHbIN B 3aJHEH CTEHKE ITAaCTUKOBOTO KOHTEHHEpA.
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Puc. 19. Ynpoménnas Mozens ycTpoHCTBa 3a IepeMelieHneM 0eCXBOCTBIX 36MHO-
BOJHBIX: a — cXeMa; 0 — oTo 03EpHOI JTATYIIKY ¢ 3aKPEIUIEHHBIM yCTPOHCTBOM
(1mo: laxmaporos, Orypuos, 2008); 1 — mpoBoIOYKH-epsKaTeIH; 2 — IITyIbKa

C HUTBIO; 3 — KOpIycC; 4 — MOSICOK; 5 — CBOOOAHBIIH KOHEIl HUTH

Pa3moTannast 3a )KMBOTHBIM HUTH OTpakaeT ero mapmpyt. Ciry-
cts 12 9 mpoBepsIOT IepeMenieHne )KUBOTHBIX, HAaWAs UX 0 HUTH,
KapTUPYIOT MapipyT U ONpeAessiioT ero ;uHy. Heobxoaumo yuu-
TBIBaTh, 4TO 50 M HUTHU XBaTaeT MIPUMEPHO HA 2—3 CYT. ISl yMEpPEH-
HO aKTUBHBIX OECXBOCTBIX 36MHOBOJIHBIX. B ciiydae BBICOKOW aKTHB-
HOCTH JKUBOTHOTO 3TOTO XBaTUT NMPUMEpPHO Ha 1-2 4. BHyTpeHHHI
KOHEll HUTH HeOOXOAMMO 00513aTeNIbHO PUBS3aTh K KaTYILIKE, YTOOBI
nocje BbICBOOOKIECHUSI BCEH HUTH )KMBOTHOE HE CMOTIIO COEXAaTh.
Kaxnprit pa3, korma 3aKkaHYMBaeTCsl HUTh, 36MHOBOJHBIX OTJIABIIH-
BalOT, MEHSIOT KAaTyIIKy U aKKypaTHO BBIYCKAaIOT B MECTE OTJIOBA.
[Tpu 3TOM BaKHO MPOM3BOJNTHL CMEHY HUTH aKKypaTHO, 0€3 pe3Kux
JIBHKEHHI, YTO TIO3BOJIUT M30€XaTh MepeMelleHi, BEI3BAaHHBIX Ma-
HUIYJSIOUSIMA uccnenoBaTens. HaOmonenus 3a nepeMerieHuemM xu-
BOTHBIX IPOBOAAT B TeueHHE 5—7 cyToK. JlaHHBIE 32 AHEBHOE U HOY-
HOE€ BpEMS PErHCTPHUPYIOT pa3AebHO.

[lapamiensHO ¢ U3ydeHHEM MEepeMeleHHs 00sI3aTeNIFHO TOAPO0-
HO OIHCHIBAIOT MOTOJIHBIC YCIOBUS Meproaa Habmoaenui. s ato-
ro B Te€UEHHUE 4-X pa3 B CTYKH PETUCTPUPYIOT TeMIIepaTypy U OTHO-
CUTEIHHYIO BJIAKHOCTH BO3AyXa, TeMiepaTypy cyocrpara (00:00 u
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06:00 — Hounble mokasarenn, 12:00 u 18:00 — mHEBHBIC ITOKA3aTEIIN),
00J1aYHOCTL M HAJIMYKE OCAAKOB. Bce JaHHbIE HEOOXOAUMO BHOCHTE
B CHCHUANBHBIA JHEBHUK HAOIOACHUI 3a MOTOJHBIMH YCIOBUSIMHU
(tabm. 9).

Ta6bnuma9
IpumepHas cxeMa ONMMCAHHUS MOTOHBIX YCJIOBHIl MEePHOIA HAGIIOIeHU

OtHOCHUTENBHAS
Bpemsa | Temneparypa | Temneparypa
Jlara CVTOK Bo31yXa, °C cvBerpata. °C BIIAXKHOCTH BO3- | Ocanku
YT yXa, yocTpara, nyxa, %

[lepBuuHbIe TIONIEBBIE JAaHHBIE AHAIMZHUPYIOT CIEAYIONUM 00pa-
30M. MapiipyTsl KaX10i ocoOH 3a 0OAWH NeproA HaOMOACHUS (ICHD
WU HOYb) OIMU(POBBIBAIOT (HampHUMep, IMyTEM CKaHUPOBAHUS WU
tdotorpadupoBanus). C HCMOIHL30BAHUEM MOIYJISI U3MEPEHUN TI0
M300paKeHUSAM CIIeIMAIBHBIX Tporpamm (Hanpumep, ZEN 2012)
OTIPEIEIISIOT IUIOIAAN THEBHBIM U HOYHBIX YYaCTKOB, II0 KOTOPOMY
nepeMenanock KUBoTHOe. [TyTéM HanoXeHUs1 pe3ylbTaToB 3a BECh
Mepro/J| HAOIOJICHUN H3MEPSIOT pa3Mep WHIWBUIYAITHHOTO Y4acTKa
Ul Kakaod ocobu. [lanHble OBYX HaOMIOAEHWH 3a IMOTOJHBIMH
YCIIOBUSIMU YCPEIHSIOT JUIS JIHEBHOTO WM HOYHOTO repuona. Bee
pe3ynbTaThl BHOCAT B dJeKTpoHHYr0 Tabmuiy Excel (MSOffice), a
3aTe€M MOPOBOST CTATUCTUYECKYIO OOPabOTKy AaHHBIX METOIAMH
ononormueckoit cratuctuku (Jlakuu, 1973) ¢ menbi0 OICHKH BIIHS-
HUS TEMIIEPATYPhI, BIAXXHOCTU U OCAJIKOB Ha aKTHBHOCTH CEPOil Ka-
Obl B JieTHHI TiepuoA (Mcnonb3ys nporpammy Excel, Statistica nin
mo0yI0 APYryl0, OTBEYAIOUIYIO 3aJayaM), CTPOAT WILIFOCTPATUBHBIC
JUarpaMMBel.

IIpumepHbIii MIaH OTYETA MO TeMe BKIIIOYAET: CHCTEMAaTH4e-
CKOE TOJIO’KEHUE W KPaTKOe ONHCAaHWEe OMOJIOTHUH Cepoil xalbl; OmH-
CaHHe MaTepPHaJOB U METOAUK pabOThI: KOJHMYECTBO MCCIEOBAHHBIX
KUBOTHBIX, CPOKH U MeCTa HaOI0/IEHUI, UCTIOIb30BAaHHBIE METO/IHU-
KH ¥ 000pyZOBaHUe; OMMcaHne OWOTOMA; KpaTKas XapaKTepUCTHKA
MOTOHBIX YCIOBUH TeproAa HaONIOIACHHIA;, Pe3yNbTaThl: Pa3Mephl
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UHIUBUAYAIbHBIX YYaCTKOB, JUIMHA MAapIIpyTa JHEBHBIX U HOUYHBIX
HEepeMEeIleHUH, CBA3b JAaHHBIX IapaMeTpoB ¢ aOuoTHYeCKUMHU (ak-
TOopamH (TeMIepaTypa, BIaKHOCTh, OCAJKH); BBIBOJIBL.

OOopynoBaHue ¥ MaTepHaIbl: MEJULIUHCKUN IUIACTHIPh IIUPU-
HOHM 2 CM, PE3WHKH MIMPOKHUE KAHIEISIPCKHUE TIUHOW 6 CM, KOHTEH-
HEPHI U3 HIOKONAaIHBIX sl « KMHIep-CIopnpu3y», TOHKasi IPOBOJIOKA,
KaHUEJSPCKUN HOX, IIWIJIO, TUIACTUKOBBIE IIMYJIBKH, TOJCTBIE TPOY-
HbIC HUTKH, NIBEWHBIE UTJIBI, MIJUTUMETpOBas Oymara, (horoarnrmapar,
GPS-naBuratop, pyjieTka Juis U3MEPEHUs JUTMHBI, TEPMOMETD (PTYT-
HBIH WM 3JEKTPOHHBIN), TUTPOMETpP, IMJIACTUKOBBIE KOHTEHHEPHI,
MEPCOHANBHBIA KOMITBIOTEP ¢ HEOOXOIUMBIM IPOrpaMMHBEIM obec-
MeYeHNeM, Ui OTJIOBa XMBOTHBIX IOAOMpaeTCs 00OpyIOBaHUE B
3aBHCHUMOCTH OT BBIOPaHHOTO METOAA.

Jlureparypa:

1. hannuxos A.I'., [enucosa M.H. Odepku 1o OHOJIOTHU 3€MHO-
BOAHBIX. M.: Yunenrus, 1956. 168 c.

2. I'apanun B.U., Ilanuenxo U.M. Metoas! nzydernus ampuouii B
3aroBeqHUKax / AMGUOWUN W PENTHINH 3aNOBEIHBIX TEPPUTOPHUH.
Co6opuuk Hayuysbix TpyaoB LIHUJI 'maBoxotsr PCOCP. M., 1987. C.
8-25.

3. ynaes E.A., Opnosa B.®@. 3eMHOBOAHBIE U TIPECMBIKAIOIIHECS
Poccun. Atnac-onpenenurens. M.: @uton+, 2012. 320 c.

4. Kyzvmun C.JI. 3emuoBognbie ObiBmero CCCP. 2 m3a. M.: To-
BapunlecTBO HayuHblx uzgaHuid KMK, 2012. 370 c. Dnekrtpon-
Has ko http://sun.tsu.ru/limit/2016/000546988/000546988. pdf

5. Jlakun I'.®. buometpus : yue0. mocoOue aisl yH-TOB | TI€]]. HH-
TOB. M. : Bricmag mkona, 1973. 343 c.

6. Xeviep B.P. Katymiku ¢ Huthlo // VI3MepeHne U MOHUTOPHUHT
OMOJIOTMYECKOT0 Pa3HOO0pa3us: CTaHIAPTHBIC METOJbI I 3€MHO-
BoaHbIX . M. : u3a-so KMK, 2003. C. 164-166.

7. Yepnvuuosa O.H., Epoaxos JI.H., Kypanosa B.H., Ilecmos
M.B. 3eMHOBOJIHBIC M TpecMbIkatoiecs Hosocubupckoir u Tom-
ckoit obmacteit (MHpopmanmoHHBIE MaTepHaibl K TeprieTodayHe
Cubupn): Merogmueckoe mocodue. HoBocubupek : Uza-so HITIY,
2002. 52 c.
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8. lllaxnaponos B. B., Ozypyos C. B. Ce3oHHas u reorpapude-
CKasi UI3MCHYMBOCTh OPUEHTAIIMOHHOTO TOBEICHHs 03EPHON JIATYII-
ku (Rana ridibunda) mpu moucke cBoero Bomoéma // 300I1. KYpH.
2008. T. 87, Ne 9. C. 1062-1076.

4.3. OpueHTalINOHHOE TOBeeHUE cepoii :ka0bl

OpueHTanus )KUBOTHBIX B MPOCTPAHCTBE — OJIHA U3 MHTEPECHEH-
HIMX 1poOeM He TOJIBKO 300JI0TMH, HO M Ouosoruu B nenom. Ilo-
CKOJIBKY OOJIBIIMHCTBO TMO3BOHOYHBIX JKMBOTHBIX BEAET AKTHBHBIN
00pa3 KH3HH, B PA3IMYHBIX TPYNIAX BEIPa0OTAIUCh pa3HOOOpa3HbIe
MEXaHU3Mbl HABUTAllMA W CBS3aHHBIE C HUMHU (OPMBI TIOBEICHUSI.
3eMHOBO/IHbIE, KaK MEepBhIE HA3eMHBIE ITO3BOHOYHBIE, XapaKTepU3y-
IOTCSl HaJM4uueM O0a30BBIX MEXaHM3MOB OpPHEHTAlMd B HAa3eMHOMN
cpene.

OpueHTanus KUBOTHBIX B IPOCTPAHCTBE B MIEPBYIO OYEpeIb CBS-
3aHa ¢ UX MEePEeMEIICHUSIMU BAOJIb TPAJUCHTA Pa3InUHBIX (PakTOpoB
cpenpl. [ns 3eMHOBOIHBIX Hanbosiee BBIPAKEHHBIMH SBJISIIOTCS MU-
Tpalii K MEeCTaM pa3MHOXKEHHS, a TaKkkKe — K MecTaM 3uMOBOK (ban-
HukoB, Jleancosa, 1956). M3BecTHO, 9TO 11T GECXBOCTHIX 3EMHO-
BOJIHBIX XapaKTEPHO SBJICHHE XOMUHTa (OT aHri. home — jom): mpu-
BA3aHHOCTH K MECTaM HEpecTa W JIETHUM y4acTkam obutanus. [lpu
9TOM y HHUX 33/IeWiCTBOBaHBl MEXaHW3Mbl HAaBHUTAIH, CBS3aHHBIE C
aHAJIM30M Pa3IMYHBIX OPHUEHTHPOB: MarHUTHOE MoJje 3eMIIH, acTpo-
OpPHUEHTUPBI, 3aax, FPAJUEHT BIAXKHOCTH, JOKAIbHBIE OPUEHTHPHI Ha
MECTHOCTH, 3BYK OpauHbIX KpUKOB. B neTHHli mepro, Koraa OCHOB-
Hasi aKTUBHOCTb OECXBOCTBIX 3¢MHOBOJHBIX YMEPEHHBIX IMIUPOT CBSI-
3aHa C KOPMJICHHEM, OHH IEMOHCTPHUPYIOT MPUBA3aHHOCTh K MHIU-
BUIYyaJbHBIM y4acTKaM. VckimroueHuem He sIBIseTCS U cepas xkada
(Bufo bufo), xapaxTtepusyromiascs TPUBA3aHHOCTBIO K JIETHHM
ydacTKaM OOMTaHMA. DTO MO3BOJISIET UCTIONB30BaTh NAHHBIM BUJ AJIS
M3y4eHUs] OPUEHTALMOHHOTO MMOBEJCHNUS 36MHOBOTHBIX.

Henb paGoThI: OLIEHUTH CTETIEHBb NMPUBS3aHHOCTHU K JIETHEMY HH-
JTUBHUIyaJbHOMY YYacTKy M XapaKTep OPHEHTALMOHHOIO OBEACHUS
cepoii kxabe1, Bufo bufo, mpu BosBpamenun k Hemy. 3amaun: 1)
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OCBOWTH METOJ] M3YYEHHUS! WHANBHUIYaTbHOW TepeMelnIeHuil 6ecxXBo-
CTBIX 36MHOBOJIHBIX; 2) OIICHUTh OCOOCHHOCTH OPHCHTAIMH U TIepe-
MEILEHHsI cepoi >kabbl PU Pa3IMYHON CTENEHU YAaJICHUS OT MHIH-
BHyaJHHOTO y4acTKa.

Metoauka padorsl. [Ipom3BomiaT KapTrpoBaHue MecTHocTH. Ha
HCCIIEyEeMOH TEPPUTOPUH BPYUHYIO BBUIABIHMBAIOT KUBOTHBIX, IPH-
cBaWBasg MM WHAWBUAYyalbHbIE HOMepa. s kaxgod ocoOu peru-
CTPUPYIOT TOYKY OTIIOBA, MPOU3BOJAT ONMHCAHUE WHIUBUIYaTHHBIX
0cOOEHHOCTEH KHUBOTHBIX, KOTOPbIE BO3MOXKHO HCIIOJIB30BAThH IS
WX pacrio3HaBaHus (B ToM uucie u o ¢goro). Bero uHpopmanmro mo
OTACTHFHOMY JKMBOTHOMY BHOCAT Ha CHEIHAIBHYIO WHIUBUIYaIb-
HYI0O KapTOYKy WM B TAaOJNHWIly B TIOJICBOM JHEBHHKE. JKHBOTHBIX
CHa0XalOT yCTpOICTBaMH ISl CIICKEHUs B BU/IE KAaTyLIEK C HUTSAMH,
OCTaBIISIIOT B HEMPO3PAaYHBIX KOHTEHHepax Ha 2 4 JIsl IPUBBIKAHHS
xab k ycrporictBam. [lompoOHee neTaqu NAaHHBIX MaHUITYJISIHMA
OIMHICaHBI B METOJIUKE pabOTHI K TeMe 4.2.

BbInyck JKHBOTHBIX MPOM3BOAAT Beuepom (okoso 21:00-22:00),
MOCKOJIbKY UMEHHO HOYHOE BpeMs HanOosee OIaronpHsiTHO s Iie-
pemenienrit B jetHui niepuo. CrycTst 12 4 mocie BBIMycKa, o pas-
MOTaHHOI HUTH HaxoJiT xaly M KapTHPYIOT €€ mapmpyT. L kax-
JI0M 0cOOM ClieyeT MPOBECTH HAOIOACHHS C BHIITYCKOM Ha PaccTosi-
Husx 15-20, 150, 350 M 1 4 kXM OT TOYKH UX OTJIOBAa. MecTa BhIITycKa
HAHOCAT Ha KapTy Oounbiero macmrada. [ xaxmaoi ocobu HeoOxo-
JIVIMO TIONTyYHTh TaHHBIE O TePEMEIICHHUIX TOJIBKO B TiepBhie 12 4.

Jyis oneHKH aOMOTHUYECKUX (PAKTOPOB HA pPe3yJIbTaThl HAOJOIe-
HUH HEOOXOAMMO MPOU3BOINUTH ONMCAHUE TTOTOIHBIX YCIOBHU ITEPH-
ona HabmroneHni. [[nst sToro B TedeHue 4-X pa3 B CTYKH PETHCTPH-
PYIOT TeMIIEpaTypy U OTHOCHUTEIBHYIO BIaKHOCTH BO3yXa, TEMIIe-
patypy cyoctpata (00:00 u 06:00 — HOuHbIe TOKa3zarenu, 12:00 u
18:00 — gHEeBHBIC MMOKA3aTENN), 00JJAYHOCTH U HAJTHMYHE OCaaKoB. Bee
JaHHbIe HEOOXOAWMO BHOCHTH B TaOJIMIy CIEIHAIbHOTO JHEBHHKA
HaOJIIOICHUIA 32 MOTOAHBIMH yCIIOBHUsAMHE (Ta0. 9).

CxeMBl TlepeMelIeHni KUBOTHBIX aHAIMBHPYIOT IO TPHHIHITY,
OITMCaHHOMY B TeMe 4.2. 3aTeM 110 HUM OMPe/IeNISIOT CIIETyOIIHe TIOKa-
3aTeNu: a3umym OT Ha4aJIbHOW TOYKH JBIDKEHUS Ha KOHEUHYIO; nepe-

56



MeuyjeHue — PaccTOsHUE OT HAuaJIbHOW TOYKM JIBIKEHUs 10 KOHEUHOM
TIO TIPSIMOM JIMHUW; O/iUH) NPOUOEeHHO20 Nymu — TIO JUTHHE pa3MOTaHHON
HUTU; NOKA3AMeNb NPAMOIUHEUHOCIU MAPUPYma

(0 <K <1) - oTHOIICHAE «TIEPEMEIICHHS» K JUTHHE TIPONIEHHOTO Ty TH.

ITpu aHanu3e a3uMyTOB OLIEHUBAIOT BEJIMUUHY UX OTKJIOHEHUS OT
HanpaBJIeHUs K TOYKe OTJIoBa. [Ipu cpaBHEHUH pa3IUYHBIX BapHaH-
TOB BBIITYCKOB MCIOJB3YIOT HENMapameTpuueckuil kputepuit Kpacke-
na—YoJutuca, KOTOPBIH pacCuMThIBAIOT B mporpamme Statistica 8.0.
CrposiT mimocTpaTuBHBIE auarpaMmel. llpum uHTepnperauuu pe-
3yJIBTATOB YUUTHIBAIOT JAHHBIE O MOTOHBIX YCIOBHSIX.

IIpuMepHbId MJIAH 0TYETA MO TeMe BKJIKYAET: CUCTEMaTHYe-
CKOE TIOJIOKEHUE M KPaTKOe OIMCaHWEe OMOJIOTHHU cepoil sKalbl; OIH-
CaHHe MaTepHaloB U METOAMK PabOTHI: KOJTUYECTBO UCCIEIOBAHHBIX
KUBOTHBIX, CPOKH U MeCTa HaOJI0/IeHUil, UCTI0Ih30BaHHBIE METOIH-
KH U 000pyZ0OBaHue; ONMUcaHue OWOTOMOB; KpaTKask XapaKTepUCTHKA
MOTOJHBIX YCJIOBUH MepHoAa HAONIOACHUI; pe3yiabTaThl: OpUEHTA-
LUl U TIepEeMEICHUE CEePOi ’kadbl MPH HE3HAUYUTEIFHOM YyIAICHUH
OT MHAMBHUAyATbHOTO ydacTka (15-20 M), mpu cpemHeMm yaaieHUH
(150 u 350 M) v ipy 3HAYUTEITHHOM YJaleHUH (4 KM); BBIBOJIBL.

OO0opynoBaHue U MaTepHaJIbl: MEIUIIMHCKUN TUIACTBIPh IHUPH-
HOH 2 cM, PE3WHKHU IMIMPOKUE KAHIEISIPCKUE IIUHON 6 CM, KOHTCH-
HepbI U3 MOKOJIaAHBIX Sull «KuHaep-cropnpus», TOHKas MpOBOJIOKa,
KaHLEJSIPCKUN HOX, IIWIO, IUIACTUKOBBIE IIMYJIbKH, TOJICTBIE TPOY-
HBbIE HUTKH, [IBEWHBIC UTJIbl, MWJITUMETpOBas Oymara, ¢oroanmapar,
GPS-naBuratop, pyseTka Ui U3MEPEHUS JUTUHBI, TEPMOMETP (PTYT-
HBI WA DJEKTPOHHBIN), TUTPOMETpP, IUIACTUKOBBIC KOHTEHHEPHI,
MEPCOHANBHBIA KOMIIBIOTEP C HEOOXOIUMBIM NPOrpaMMHBIM obec-
TIEYEeHUEM.

Jluteparypa:

1. bannuxos A.I", /lenucosa M.H. O4epku 1Mo OHOJIOTHH 36MHO-
BoaHbIX. M.: Yunenarus, 1956. 168 c.

2. l'apanun B.U., Ilanuenxo U.M. Metonsl nzyuenus ampuouii B
3armoBeAHUKAX // AMPUONM M PENTHIINU 3aNOBETHBIX TEPPUTOPHIL.
Coopuuk HayuHsix TpynoB LIHWUJII 'maBoxoter PCOCP. M., 1987. C.
8-25.
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3. [ynaes E.A., Opnosa B.®. 3eMHOBOAHBIC U PECMBIKAIOIIHECS
Poccun. Atmac-onpenenurens. M.: ®uron+, 2012. 320 c.

4. Kyzvmun C.JI. 3emuoBoansie ObiBmero CCCP. 2 u3a. M. : To-
BapuiecTBO HaydHblx m3manuii KMK, 2012. 370 c. DnekTpoH-
mas xomust: http://sun.tsu.ru/limit/2016/000546988/000546988. pdf

5. Xeviep B.P. Katymiku ¢ Huthlo // VI3MepeHne U MOHUTOPHUHT
OMOJIOTHYECKOTO Pa3HO0Opa3us: CTaHAAPTHBIE METOMBI AJISi 3€MHO-
BoIHEIX . M. : m31-80 KMK, 2003. C. 164-166.

6. Yepnvuuosa O.H., Epoaxos JIL.H., Kypanosa B.H., Ilecmog
M.B. 3emuHoBogHble M mpecMmbikatommecss HoBocubupckoit u Tom-
ckoii obmacteit (MudopMmarmoHHBIE MaTepHallbl K TeprieTodayHe
Cubupn) : Meroauueckoe rmocooue. Horocubupck : Uzn-so HITIY,
2002. 52 c.

7. lllaxnaponos B.B., Ocypyos C.B. Ce30HHas u reorpaduueckas
W3MEHYUBOCTh OPHEHTAIIMOHHOTO IOBEJCHUSI O3EPHON JISATYIIKH
(Rana ridibunda) pu moucke cBoero Bogoéma // 3o0:m. xypH. 2008.
T. 87, Ne 9. C. 1062-1076.

4.4. OueHKka OCHOBHBIX OHOAKYCTHYECKHUX XaPaKTEePUCTHK
NeHMsl NTHI-NIPecTaBuTeNel mooTpsa
neB4YHX BOPoOLUHBIX (Passeri seu Oscines)

JIist ITUI] aKyCcTHYecKass KOMMYHHUKAIMsL ©UMeeT 00JibInoe O1oIio-
THYEeCKOe 3HA4YEeHUE, CPABHUMOE C OJb()AKTOPHOH KOMMYHHKAIHEH
MJICKOITUTAIOIINX, U SIBISETCS OCHOBHOW (DOPMOI BHYTPHBHIOBOTO
OOIICHUS.

W3ydenue meHMst NTUI] SBISETCS BecbMa BaKHBIM. Mcmonb3oBa-
HHEe OMOaKyCTHYECKHX METOJIOB IIO3BOJISET IHCTaHIIMOHHO, 0e3
HEOOXOMMOCTH OTJIOBA ONPEACNIATh BUJ M MOJ MTHIbI, HHAUBUIY-
aIbHO Y3HaBaTh oTAenbHbIe ocobu (['pumenko, S06moHOBCKas-
I'pumenko, 2012). Ilo 9acTOTHBIM U CTPYKTYpHBIM XapaKTEPHUCTH-
KaM MECHU MOXKHO OIICHHBATh TEPPUTOPHAIBHYIO U BO3PACTHYIO H3-
MEHYHMBOCTH MCHUSL.

TpamummonHo ynoOHBIMH OOBEKTaMH B OMOAKyCTHKE NTHII SIB-
JSIFOTCS TIPEJICTaBUTENH TTo0Tpsina Passeri. VX meHne npuHATO 1OA-
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pa3aensaTh Ha Mo3bIBbI U NecHIo. I103bIB — 3TO KOPOTKUHM, Kak mpa-
BUJIO, OJIHOCJIOKHBIM CUTHaJI, BOCIIPOU3BOAUMBIN KaK caMIlaMM, TaK
W CaMKaMH{ B T€YEHHE BCETO roja. B MpoTHBOMOIOKHOCTD MO3BIBAM,
NecHsl BCErZla MHOIOCJIOXKHA, CIOXKHA II0 CTPYKType, Oojee Au-
TeJbHA U OOBIKHOBEHHO HCIIOJIHAETCS TOJIBKO B IIEPHOA Pa3MHOXeE-
HUs. Y OOJNBIIMHCTBA BOPOOBMHOOOPA3HBIX MOIOT TOJIBKO CaMIibl, HO
1UIs1 HEKOTOPBIX BUIOB OTMEUYEHO U MIEHUE CAMOK.

Kaxxnas enuanunas mecHs (puc. 20) cocTOUT M3 KOMOWHAIUH T1e-
CeHHBIX (uryp (srmemenTos, syllable). Ha conorpamme ¢urypa BbI-
[JISAMT KaK HeNpepbIBHAS JIMHUS WM K€ KOMOMHALUS M3 HECKOJIb-
KUX (pParMeHTOB — HOT, Tay3bl MEXIy KOTOPHIMH MHOTO MEHBIIIE,
4eM Tay3bl MEXY dJIEMEHTaMH.

1 "

N ‘eroloep

Puc. 20. Conorpamma neHust MyXoJI0BKH-TIecTpymky. [{udpamu 0603HadeHBI OT-
JIeTIbHBIC TIECHH, OyKBaMHM — IIECEHHbIE (QUTYPHI

eab pabdoThl: M3yYUTh OCHOBHBIC OMOAKyCTHYECCKHE XapaKTe-
PUCTHKH TICHHSI UCCIIEAYEMOT0 BHJIa IIEBYMX BOPOOBHHBIX (IIEHOYKA-
TEHBKOBKA, 350JIUK U T.11.). CpaBHUTH U3MEHUYHUBOCTh ITHUX ITOKA3aTe-

JIel y pa3HBIX 0COOCH.
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MeTtoauka padoThl: 3alUCh NIEHUS IPOU3BOAUTCS IIPU IOMOILIH
IUKTO(OHA, CHAOKEHHOTO BBHIHOCHBIM MHKpodoHOM. It 3ammcu
JydIlle BCETO KCIONb30BaTh T€ (OPMATHI, T1Ie HE MPOUCXOIUT CKa-
te 3Byka, Hampumep «WAVE» ¢opmar (Waveform Audio File
Format). B ¢opmaTax, HCIONB3yIONNX aJlrTOPUTMBI, OCHOBAaHHBIC Ha
MOJIEJIN YEJIOBEUECKOT0 BOCIPHUATHS, CKaTHe, KaK MpaBWIIO, OCY-
LIECTBIAETCS 3a CYET yTPaThl BBICOKMX YaCTOT, YTO HAKJIaJbIBACT
psiT OTpaHUYCHHUH Ha UCTIONIL30BAHNE UX B OMOAKYCTHKE.

KagecTBo 3amucu mosydaercs TeM BBILIE, YeM MEHBIIE Ha HEl
MPUCYTCTBYET IMOCTOPOHHUX LIYMOB. PaboTaTh mpH BKIIOUEHHOM
MHUKpOQOHE cleyeT MaKCUMalbHO HETOABHKHO, W30eras JHIIHUAX
MEepeaBIKEHNH, TaK KaK MOPOX MOJCTHIKU OYeHb CHIIBHO 3aITyMIIsi-
eT 3anuch. [Ipu 3anmucu B BETpeHyI0 MOroAy PeKOMEHIYETCs HCIOIb-
30BaTh BETPO3AIIUTY JUIsI MHKpOdOHa.

UroObl B nanmpHelnieM u30€KaTh BO3MOXHON IMyTaHHIBI TPU
aHaJM3e 3ByKO3aluceil, B Hayaje KaXI0u U3 HUX 00s3aTeNbHO clie-
IyeT JeNaTh «3BYKOBYIO OTHKETKY», B KOTOPOH YKa3bIBa€TCsI OCHOB-
Has ”HPOPMAIHsI: MECTO, J]aTa, BpeMs 3aIHCH, BUJI IITUIIBI U MTOTO/I-
HBIC YCJIOBHSL. DTH CBEJICHHS JYyOJIUPYIOTCS B MOJIEBOM THEBHUKE, B
KOTOPOM JONOJHHUTENBHO (PUKCUPYIOTCSI COOBITHS U TOBEIEHUECKHUE
aKTBl, COIMPOBOXKAAIOIIME TEHHE (peakiHs NTUIBI Ha MOSIBICHHE
CaMKH, APYTOro caMIia, epephIBEl HA KOPMIICHHE U T.1I1.).

AHanm3 3ByKa MPOM3BOIAT B 3ByKoBoM penakrope Cool Edit Pro
(6o Syrinx). KommuectBo meceH, HEOOXOIUMBIX UIS OLICHKH Tia-
paMeTpoB TEHUS, Pa3IUIHO Y Pa3HBIX BHIOB. J{JIsl OLEHKH YacTOTHO-
BPEMEHHBIX XapaKTEePHUCTUK TeHHs 0ObraHO moctaTodHo 25-30 me-
CEH.

Ha noctpoeHHO# cniekTporpamMme AJisl KaXA0W MeCHU U3MEPSIOT-
csl creyronye nokasarenu (puc. 21):

e MuHnManbHas yacToTta mecHu (1°1r)

e MaxkcumanbpHas yactora niecHd (1)

o [IpogomKHUTENBHOCTH TTECHH (C)

¢ [IpogomKUTETHPHOCTD MTay3bI MEXKTY MMECHSMHU (C)

o KommuecTBo ¢uryp B miecHe

e KonuuecTBo pa3HbIX (GUTYp BHYTPH IIECHH
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, max

Yacrora, 'Y

npoaoMKUTENBHOCTE NEeCHAX

Bpewms, c

Puc. 21. I/I3MepeHHe YaCTOTHO—BPCMECHHBIX XapaKTCPUCTUK IEHUS
Ha CIICKTpOorpaMme

JUis KaxIoW NMEeCHU H3MEPSIOT TaKKe AMANa30H 4acTOT IEHUs
(pazHuIa MEXITy MaKCUMAJbHON M MUHUMAJIBHONW 9acTOTOM) W pas-
HoOOpa3ue (Uryp BHYTpPU NMECHU — COOTHOLICHHE MEXIY KOJude-
CTBOM YHHKAaJbHBIX (GUryp K oOmiemy uuciy (uryp B MecHe, pac-
CUHTAHHOE B MPOLIEHTaX. JJaHHBIC 3aHOCAT B 3JIEKTPOHHYIO TaOIHILY,
I/Ie KaXI0H NecHe MPHUCBaNBaAETCs OTAEIbHAs CTpoKa. I KaXJI0ro
napameTpa pacCUMTBIBaeTCA CpeHee apu(pMEeTHUecCKoe M OIIMOKa
cpemHero. s oleHKH pa3nuduil MeXTy 0COOSIMH MO MCCIEAYEeMBIM
napamerpaMm wucmonb3ytoT U-kputepuit Manna—-Yutaun (Jlakuw,
1990). CraTuctuueckuil aHanu3 AaHHBIX YAOOHO IMPOU3BOAUTH C UC-
moJib30BaHueM Taduil Excel u mporpaMmmHuoro nakera Statistica.

[Nony4yeHHble pe3yNbTaThl MOXKHO TPEJICTABUTH B BUJE TAOIHIII
(tabn. 10), oTtpaxarolieil ycpeAHEHHBIC 3HAYCHUS XapaKTEPUCTHK
MEHHUS MCCIEIyeMOro BHIA, HOCTPOUTH IpaduKi MILTIOCTPUPYIOIIUE
pa3INuns MEXIy CaMIaMH.
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Tao6numalO
Bo3Mo:KHBII BApHAHT MPeICTABJECHUS MOJYYeHHBIX JaHHBIX

Ne camma YcpenHéHHble mokasa-
Ne1|Ne2| Tenu mo BceM uccie-
JTyEMBIM 0CO0sIM

YcepeaHEHHbIE XapaKTePUCTUKU IECHU

MunnmanbHast gactota necuu (I'm)
MakcumMainsHast yactoTa necau (I'm)
Jlnana3zon yacrot necHu (')
[TpomoKUTENBPHOCTD IECHH (C)
[TpooIDKHUTEIBHOCTD May3bl MEX/LY NECHSIMH (C)
KommiecTBo ¢uryp B mecue

KonmiaecTBo pa3HBIX (UTYp BHYTPHU IIECHI

Otuér 1o naHHOHN TeMe OJDKEH BKIIOYATh B ce0sl OMMCaHHE BU-
JIOBOM HECHU MCCIEAYEMBIX NTHIL: B KAKOM YaCTOTHOM JMama3oHe
MOET NaHHBIN BUJ, KAKOBAa MPOJOJIKUTEIBHOCTh MECHU U €€ CTPYK-
Typa. Takxke B oTuére ciaeqyeT yka3arb, HAOIIONAIOTCA JIU PAa3Iudus
10 PaccMaTpPUBAEMbIM XapaKTEPUCTHKAM B IIECHIX Pa3HbIX 0COOEH.

O0opynoBaHue M MaTepHAJIbl: AUKTO()OH, BHIHOCHOH MHKpO-
(OH, KOMIIBIOTEP W MPOrpaMMHOE oOecrieueHue i aHaju3a 3BYyKa
(Cool Edit Pro mu6o Syrinx).

Jlutepartypa:

1. Bonooun U.A., Boroouna E.B. MeTonuueckue peKoOMeHIAITNN
[0 M3yYCHHIO 3BYKOBOT'O MOBEICHHS JXKUBOTHBIX // PyKOBOACTBO IO
Hay4YHBIM HCCIIEOBAaHUSAM B 300mapkax. M. | MoCKOBCKHI 300MapK,
2008. C. 67-83.

2. lpuwenxo B.H., Abnonosckas-I puwenxo E.J]. Vicnonb3oBanue
OMOaKyCTHYECKUX METOJIOB B (payHHUCTHUECKHUX WCCIEIOBAHUAX //
BepkyT. 2012. Bem. 1-2, Ne 21. C. 183-200.

3. Jlakun I'.®. buometpus : yueO. mocobue Jjisi OHOJI. CIell. BY-
30B. M. : Beicmas mkomna, 1990. 352 c.

4. Catchpole C.K., Slater P.J.B. Bird song: biological themes and
variations. New York: Cambridge University Press, 2008. 335 p.
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4.5. 3KCHepl/IMeHTaJIbH0€ HCCJIeJ0BAHNE CIIOCOOHOCTH
MJICKONMUTAKIIHX K IJIABAHUIO

CrniocoOHOCTh XKHUBOTHBIX K IJIABAaHUIO 0OECHIEYMBAET UX BBIKH-
BaHUE B HEOJArONpHUATHBIX YCJIOBHUSAX MJIMTENbHBIX M OOLIMPHBIX
[IaBOJKOB, CIIOCOOCTBYET PACCEICHUIO JXMBOTHBIX, KOJOHU3ALHIO
VMU OCTPOBOB.

Hess padoThi: BEIABUTE CIOCOOHOCTD K IJIABAHUIO Y JKUBOTHBIX
Pa3HBIX BHIIOB B 3aBHCHMOCTH OT TI0JIa, BO3pacTa, TEMIIEpaTypbl BO-
IIbl, CKOPOCTH TEUEHUS], OCBEIEHHOCTHU U JIp.

Metoauka padOTBI: OTJIOBIEHHBIX *HBOTHBIX pa3HBIX BHIOB
MOOYepeIHO MOMEUIAI0T B CTEKJISIHHBIN OacceiiH ¢ BOJOW ompene-
JIeHHOW TemmepaTypbl. OUKCHPYIOT MOBEACHUE KUBOTHOTO, CIIOCO0
IUIaBaHMA, MPOJOJDKUTENBHOCTh IJIaBaHUSA W T.J. I JKHBOTHBIX
OJTHOTO ¥ TOTO K€ BUJa HaOJIIOJICHUSI TIPOBOMIAT, H3MEHSS TeMIlepa-
Typy BOIBbI, TTyOHHY OacceifHa, BpeMs CyTOK, co37aBasi BOJHBI U JIp.
BapuanTsl OnbITOB MOTYT OBITH Pa3HOOOPa3HBIMU B 3aBUCUMOCTH OT
BBISIBICHHBIX OCOOCHHOCTEH KUBOTHBIX.

OnbIT MOXKHO TIEPEHECTH B €CTECTBEHHBIM BOZOEM, HO JIUINb MPU
YCIIOBUM HEMPEMEHHOr0 MPUCYTCTBUA NpenoaaBaTens. Ha peke mmu
03epe MOXKHO M3Y4YHTh NMPUHLMII OPUEHTUPOBAHUS KUBOTHBIX, KaKHE
(axTophl SIBISIFOTCS OMpEACISIONIMMEI TIPH  BBIOOpE HAIIpaBICHHS
TUTBIBYIIIETO KUBOTHOTO, KaK BJIMSET HAa CIIOCOOHOCTH IJIaBaHUS B OT-
KPBITOM BOJOEME TEMIIepaTypa BOABI, CKOPOCTb TEUYECHUs, BETep,
OCBEILEHHOCTh U Tp. Vcnonb30BaHue CIjIaBuH (IUIOTHKOB) OAaeT BO3-
MOKHOCTh OLIEHUTh PEAKIMI0O Ha HUX IUIBIBYIIMX 3BEPHKOB, YCTaHO-
BUTb, KAKYIO POJIb OHU UIPAIOT B CIIyYalHOM pacCesICHUH KUBOTHBIX.

Bce nabnromenust 3aHOCSTCSA B 3apaHee MOATOTOBJICHHBIN Kyp-
Hai. [Tpu 00paboTKe MaHHBIX MOJACYUTHIBACTCS CPEIHSAS MPOIOJIKHU-
TEJNBHOCTh IUIaBaHUs B 3aBUCHMOCTHU OT BBIIICIICPEUUCIICHHBIX (Dak-
TOPOB, aHATM3UPYETCSI NOBEJCHNE KUBOTHBIX.

Paboty cremyeTr WInTFOCTPUPOBATh PUCYHKAMU WA POTOTrpadusiMu.

OOopynoBaHHe W MaTepHAJbI: CTEKJISHHbIE €MKOCTH, T€pPMO-
METp AJsl U3MEPEHUs] TeMIEepaTyphl BOJbI, aHEMOMETP, CEKYHIIOMED
(Jacer), )KypHaI I 3aMrcei.
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Jlureparypa:

1. @orumapex C.C., Anenxuna H.H. O cnocoOHOCTH BOISHOM
KPBICHI U HEKOTOPBIX JAPYTUX BUIOB MBIIICBH/IHBIX TPHI3YHOB U 3€M-
JepoeK IJIaBaTh B YCIOBUSAX JKcriepuMeHrta // BonsHas kpwica U
Oopnba ¢ Heit B 3amagHort Cubupu. Hosocubupck : Hayka, 1959.
C. 172-196.

4.6. U3yveHune OpHEHTHPOBOYHO-HCCIIET0BATEIHCKOTO
MOBe/JeHUsl Y Pa3HbIX BU/I0B MBIIIEBUIHBIX I'PHI3YHOB
B TeCTe KOTKPBITOE MOoJIe)»

TecT «OTKpBITOE TOJE» SBISETCS OOMIEHPUHATHIM METOJIOM H
MpeIHa3HaYeH 71 U3YYEHHUs MOBEACHUS IPHI3YHOB B HOBBIX (CTpec-
COTCHHBIX) yCIOBUSX. «OTKpBITOE MOJE» MO3BOJSET OLEHUTDH: BbI-
pPaXXEHHOCTh W WHAMHKY OTIENBHBIX TOBEICHUECKUX JJIEMEHTOB;
YPOBEHb 3MOIIMOHAIBHO-TIOBEACHYECKON PEaKTUBHOCTH KUBOTHOTO
(«cemanuo-aKuTaluo); CTpaTeruio HCCIIEI0BATENbCKO-
ro/o0opoHUTENBHOrO MoBeAeHus; npuBbikanue (habituation); 3amo-
MUHAHHE OOCTAaHOBOYHBIX CTHUMYJIOB (HampuMmep, B Iapaaurme
«object recognition»); CHMIOTOMBI HEBPOJIOTHUECKOTO eHUIIUTA.

TecT «OTKpBITOE 1OJI€» BXOJUT B HA0OP CTAHAAPTHBIX TECTOB JUIS
MOBEJICHYECKOTO (PEHOTUITUPOBAHUSI MYTaHTHBIX W HOKAyTHBIX JIU-
Hui Mbimeit — SHIRPA-poTokoir; KpoMe Toro, TeCT BXOJHT B Tiepe-
YeHb YCTAHOBOK [UIS BBINIOJHEHHUS NCUXO0(papMaKoJIOTHIECKHX Te-
CTOB cornacHo npukazy Munzapasa Poccun Ne 281 ot 30.04.2013.

B skosormyeckmnx HuCCIENOBAaHUSIX OlIEHKA IOBEICHYECKOM ak-
TUBHOCTH >KMBOTHBIX B TECTE€ «OTKPBITOE IIOJIE) MO3BOJISIET BBIABUTH
MIOJIOBBIE, BO3PACTHBIC, BUJOBBIE OTIMYMS B PAa3BUTHH OPUEHTUPO-
BOYHO-HCCJIEIOBATENBCKON peakiui y KUBOTHBIX. OpHUEHTHPOBOY-
HO-UCCJIEIOBATEIbCKAS PEaKIsl UTPAET BAXKHYIO POJIb B TIOBCEIHERB-
HOW >KU3HM JKUBOTHBIX, oOecreuuBas U3y4eHHE TEPPUTOPHH, BO3-
MOJKHBIX MUILEBBIX 00BEKTOB, HAXOXKACHUE MOJIOBBIX MTAPTHEPOB.

e padoTHI: U3Y4YHUTh BHJIOBBIC OCOOCHHOCTH MOBEIACHUYECKOM
AKTUBHOCTH MBIIIEBUIHBIX IPbI3YHOB B TECTE «OTKPHITOE IIOJIE.
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MeTtoauka paGoTbl. YCTaHOBKA «OTKPHITOE TOJIE» MPEICTABISIET
c000i1 KBagpaTHYIO WIH KPYTIYIO apeHy ¢ BBICOKUMH CTEHKaMH, I10-
JIEJICHHYIO Ha paBHBIC KBaapaThl (puc. 22). B momy Bo3MOXHO Hanu-
YHe OTBEPCTHH, YTO 3aBUCUT OT 3a7a4 KOHKPETHOTO JKCIIEPHMEHTA.
Ornenka ypoBHS TPEBOXKHOCTH MPEIOIaracT TeCTUPOBAHUE JKUBOT-
HOTO B SIPKO OCBEILICHHOM «IIOJIE».
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A

Puc. 22. Cxema tecToBOM YCTaHOBKU «OTKPBITOC IIOJIC»

pd

JUis TIOBBIIICHYSI KAa4eCTBa HCCIICOBAHUN PEKOMEHIYETCS WC-
MOJIL30BaTh MU(POBYIO BUICOCUCTEMY JIJIs 3alVICH U aHaJIK3a IMOBe-
JICHUs1 J)KUBOTHBIX. Bujeocucrema BKIIO4aeT B ceOs BUIECOKaMepy,
HOYTOYK WJIM KOMITBIOTED JIJISi XpaHCHHS OTCHSTOTO BUAEOMAaTepHa-
na, a TaKke maker nporpamm Real Timer, mo3BonstoLIHii HE TOJBKO
IJIAHUPOBATh DKCIEPUMEHT, HO U PETUCTPUPOBATH TMOBEICHHUE KH-
BOTHBIX TI0 BHJICO3AITHCH, & TAKXKE IMPOBOJIUTH TIEPBUYHYIO 00paboT-
KY pe3yJIbTaTOB DKCIIEPUMEHTOB.
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Ilpoyedypa mecmuposanus.

1. BkitounTe BHIE03aMMCh ¥ MTOMECTUTE MOJONBITHOE >KHBOTHOE
B LICHTP apEHBI.

2. Coycts 15 MHHYT TECTHPOBAHUS BBIKJIIOUMTE BUICO3AIUCH H
repecaguTe )KUBOTHOE B JJOMAITHIOIO KIETKY.

3. Ilon 1 cTeHBl yCTAaHOBKH MPOTPUTE BAaTHBIM TAMIIOHOM HJIH
cangeTKon, CcMOYeHHBIMHU 4%-HbIM PaCTBOPOM MEPEKUCH BOAOPOA.

4. TIpoBeayiTe PETUCTPALIMIO MTOBEJICHUECKONH aKTUBHOCTH JKUBOT-
HOro 1o BHJeo3amnucu B nporpamme RealTimer, ¢uxcupys ymcio
MEPECeUCHHbIX BO BpPEMS ABIXEHHS XMBOTHOTO KBAJPAaTOB U PsA
nmoBeneHYecknx akToB (Tadm. 11). KBampaTel moacuuThIBaroTCS OT-
nenbHO neHTpaibHbie («L»), okono nentpa («O») u nepudepuiinpie
(«IT»). Perucrpamusi OBUraTeNbHOM AKTHBHOCTH BEIECTCS BpEMEH-
HBIMU OTpe3KaMu: nepBasi | MHHYyTa, TIEpBbIE 5 MUHYT, BTOpBIE 5
MUHYT, TpeTbH 5 MUHYT. Takum o6pa3zom, Bech TecT AIUTCS 15 Mu-
HYT, a JCJICHHE PETUCTPalUy NOBEACHYCCKON aKTHBHOCTU Ha OTPE3-
KH  TIO3BOJISIET  OTCIEAWTh  3aTyXaHHEe  OPHUEHTHPOBOYHO-
ucclienoBarenbekoro peduiekca. CyMMapHbie JTAaHHBIE 10 Pe3yJibTa-
TaM TOBE/ICHUS KQXKO0T0 JKUBOTHOTO B «OTKPBITOM I10JIe» OYAYT BbI-
TIIAIETH CIEIYIOIIMM 00pa3oM:

Tabnumall

IloBeaenne B TecTe «OTKPBITOE M0JIE» ABYX 0C00€il 10/1€BOIi MbIIIN
(Apodemus agrarius)

Homep
MBOTHOI'O 151 156

TToBeeHYECKUE aKThI
Tlogbem Ha 3aaHWE Janku Ge3 OMOpPHI HA CTEHKY,

15 2
KOJI-BO pa3
[lonbem Ha 3aHUE JANKU C ONIOPON HA CTEHKY, KOJI- 14 19
BO pa3
IIpeIKOK HA MECTE MJIM HA CTEHKY,
KOJI-BO pa3 0 0
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Okonuanue Tabmll

Homep

JKMBOTHOT'O 151 156
IloBeieHIeCKHE aKThI
Hopusrit peduiexc (0OHIOXUBaHUE OTBEPCTHH B MOy 4 4
apeHbl), KOJ-BO pa3
Hccneoosamenvckoe nogedenue 33 25
3aranBaHue, CeK 315 243
I'pymuHTr (yMBIBaHHE), CEK 176 112
Hedexarys, Kon-Bo pa3 1 1
Ypunanus, Kon-Bo pa3 0 0
DmoyuonanvHoe nogedenue 492 356
Ksanpatsr 1] 12 1
Ksagpatsr O 38 21
Ksanpatsr I1 90 58
Jleueamenvhas akmueHocmo 140 80

Ha ocHOBe Mmoyy4eHHBIX JaHHBIX BBIYHCIIUTE CPEAHION apubMe-
THYECKYIO U CTAHIAPTHYIO OIMMOKY CpeIHEed I KaXKIO0TO TOBEICH-
YECKOT0 aKTa B IMPEJeiax BRIOOPKU KaKJOro u3ydaemMoro Buaa. Jlo-
CTOBEPHOCTh UMEIOLIUXCS pa3uyuil MpoBepsieTCsl HemapaMeTpuyie-
CKHM KpUTEpHUeM — KpuTepueM MaHHa-YUTHH, TIOCKOJIBKY BBIOOPKH,
COCTOSAILLIME U3 TOBEICHYECKUX TAHHBIX, XapaKTEPHU3YIOTCS HEHOP-
MaJIbHBIM PacIpeieICHUEM.

YpoBeHb 00IIeH ABUTATEIHLHON W MCCIIEIOBATEIHCKON aKTHBHO-
CTH, B OCOOCHHOCTH YHCIIO KBaJPATOB, MPOUICHHBIX TECTHPYEMBIM
)KUBOTHBIM B LIEHTPE «OTKPBITOTO MOJIA», SBISETCS MOKa3aTeiaeM
TICUXUYECKON YCTOWYMBOCTH — YEM dYallle J>XUBOTHOE BBIXOJIUT B
LIEHTP «IIOJISI» M YeM aKTUBHEE HCCIEAYeT YCTAaHOBKY, TEM MEHEE
3aTOPMOKEHO y HETO pa3BuTHE OPUEHTUPOBOYHO-
WCCIIEIOBATEIHLCKOTO TOBEAEHHI. 3aTOPMOKEHHOCTh MOXET OBITh
BBI3BaHa IMOBHIIICHHONW TPEBOXXHOCTHIO JKMBOTHOTO B YCJIOBHSIX He-
3HaKOMOM, cTpeccupyomeid oocraHoBku. [lokazarensmu ypoBHSA
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AMOLMOHAIIBHOCTH JKHBOTHOTO SIBJISIIOTCS TaKHe IapaMeTphl, Kak
YacToTa W JUIUTENIBHOCTh IPYMUTa M YacTOTa akTOB AedeKaluu H
YpHUHAIHH.

OGopynoBaHMe M MaTepHaJbl: YCTAaHOBKA «OTKPBITOE MOJIEY,
OymaxkHble candeTku, 4%-Hblli pacTBOp MEPEKUCH BOAOPOAa, IH]-
poBasi BuIeokamepa win (orokamepa ¢ (YHKIHEH BUICOCHEMKH,
HOYTOYK C YCTaHOBJICHHBIM TakeTtoM mporpamm RealTimer u Mi-
crosoft Office Excel.

Jlureparypa:

1. Amuxuwuesa A.B. IloBenenuyeckoe GeHOTUTUPOBAHKE: COBpE-
MeHHBIe MeTozbl U obopynoBanue / Becthuk BOI'uC. 2009. T. 13,
Ne 3. C. 529-542.

2. Methods of Behavior Analysis in Neuroscience. 2nd edition. /
Edit. Buccafusco J.J. Boca Raton (FL): CRC Press/Taylor & Francis;
2009. URL: https://www.ncbi.nlm.nih.gov/books/NBK5221/

3. Hatcher J.P., Jones D.N., Rogers D.C. et al. Development of
SHIRPA to characterise the phenotype of gene-targeted mice // Be-
hav. Brain Res. 2001. Vol. 125 (1-2). P. 43-47.

4.7. A3yyeHnne Me;kcaMI[0BOIi arpecCHH y Pa3HbIX BUI0B
MBIIIEBH/IHBIX I'PbI3YHOB B TECTaX «IIONAPHOE CCAKUBAHHE,
«pe3UIeHT-UHTPY/ep» U HA HEHTPaIBHOIi apeHe

Uzyuenne counanbHBIX B3aUMOACHWCTBUH BXOIUT B HaOOp CTaH-
TAapTHBIX TECTOB JUIS INOBEAECHYECKOro (EHOTHUNHpPOBAaHHSA Jabopa-
TOPHBIX MBIIIEBUIHBIX I'PHI3YHOB U IIPUMEHSIETCS IJIsl OLIEHKU H3Me-
HEHUIl KOMMYHUKaTUBHOTO NMOBEJEHMS )KUBOTHBIX IIPU BO3JECHCTBUH
pa3nu4HbIX (paKTOpOB, TAaKUX, KaK JICKAPCTBEHHBIE CPEICTBA, TEHE-
THYecKkre (aKTOpbl, YCIOBHS cojiepkaHus u np. Kak npasuio, wc-
MOJIB3YIOT TECTBl «PE3UAECHT-UHTPYIEP», HEUTPAIBbHYIO apeHy, a
TaK)Xe TECT IIOMAPHOE CCAXKUBAHUE.

BunoBsie xapakTepUCTHKU MTOBEIECHUS UKUX MBIIIEBUIHBIX TPbI-
3YHOB XOpOIIO BBIABISAIOTCA B TAKUX TeCTax, CIyKa OCHOBOW IS
M3Y4EHUsI COLMUAIBHOM CTPYKTYphl HOIYJIALUUN pa3iINYHBIX BHJIOB.
HccnenoBanne MeXBHUIOBOH arpeccHyl MO3BOJSAET MOHATH OTAEIb-
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HBIE€ aCHEKThl KOHKYPEHTHBIX B3aMMOOTHOLICHUII COBMECTHO OOH-
TaOIUX BUJOB.

Henp padoThI: M3y4NUTH COLMAIbHBIE B3aMMOJEHUCTBUS CaMIOB
Pa3IMYHBIX BHIOB MBIIMIEBUIHBIX T'PBI3YHOB B TECTaX «IONapHOE
CCaKMBaHUE», «PE3UACHT-UHTPYIEP» U HEUTpaIbHasl apeHa.

Metoauka pa6otTsl. TecT «pe3uaeHT-HHTPYAEP» MPEAIIOIAracT
WCTIONB30BaHUE OTAEIBHOIO aKBapuyma (MM KMJIOH KIETKH), B KO-
TOpBIN MTOMEIIAeTCs] CHadajga OJUH caMel] BMECTE C €r0 I'HE3ZIOM U
OMMJIKAMHU M3 JOMAIIHEW KIETKH, a Ha BPEMs TECTUPOBAHHA K HEMY
MOJICAXKHUBAOT MHTPYJIEpa — camlla, HE3HAKOMOr0 C JaHHOW TeppH-
Topueii (puc. 23).

MoTuBaluy )KUBOTHOTO, YK€ 3HAKOMOIO C TEPPUTOPHEH, U KH-
BOTHOT'O, AJII KOTOPOrO TEPPUTOPHs HE3HAKOMA, NPUHIUMHAIBHO
OTINYAIOTCA. PEe3uIeHT — XO034WH TEepPUTOPHH — XapaKTepu3yeTcs
YCTOWYMBBIM KOMIUIEKCOM MOBEIEHUYECKUX aKTOB, HAIIPABIEHHBIX Ha
3alIUTy COOCTBEHHOI'O y4yacTKa. Y >KMBOTHOIO, HaXOISILErocs Ha
HE3HAKOMOW TEpPUTOPUH, PA3BUBACTCS KOMIUIEKC OPHEHTHPOBOYHO-
HCCIIEIOBATENILCKOTO MOBEICHNS, KOTOPOE JIETKO TEPeXOoauT B Oer-
CTBO C MOTEHIMAIBHO OMACHOTO y4acTka. Ha TakoM pasnuyauu MOTH-
BallUi CTPOUTCS YCHEIIHOCTH 3alUTHl JOMAIIHEW TEPPUTOPHU €€
PE3UNEHTOM.

R ¥

Puc. 23. Cxema yCTaHOBKH IJIsl TECTA «PE3UACHT-UHTPYACP»
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IIpoyedypa mecmuposanus:

1. Tlepecagure camia-pe3neHTa U3 €ro JOMAIIHETO CaaKa B aK-
BapHyM BMECTE C THE3/I0OM U YacThIO OIUJIOK.

2. Cnycrs 1 gac BKIIOYMTE BHIICO3AIMCh U IIOMECTUTE B aKBapH-
yM caMIa-MHTpYaepa.

3. Coycts 5 MUHYT BBIKJIIOYMTE BHICO3AIMNCh M PACCATUTE JKH-
BOTHBIX 10 JOMAIIHUM CaJIKaM.

4. Tlonm W cTEeHBI YCTAHOBKH IMPOTPUTE BATHBIM TAMIIOHOM HJIH
caseTkoi, cMOUeHHBIMHU 4%-HbIM PacTBOPOM IEPEKUCH BOAOPO/A.

5. IlpoBenute perucTpanuio MOBEAEHYECKOH aKTUBHOCTH Pe3H-
JICHTa ¥ MHTpYJepa 1o Buaeo3anucu B nmporpamme RealTimer, ¢uk-
CHUPYS YHUCIIO WIH JUTUTEIBHOCTh PsiJla TIOBEJEHUYECKUX aKTOB (Tabil.
12).

Tabnumal2
IloBenenue AByX ocodeii KPacHbIX M0JIEBOK, PETHCTPUPYEMOE B TeCTaX
«pe3nJeHT-UHTPYAEpP», «II0ONAPHOE CCAXKMBAHUE)» U HEliTPaJIbLHAS apeHa

Howmepa >xuBoTHBIX

B mape *
P 152-81 152-81
[ToBegeHUYeCKME aKThI, - -
KOJI-BO pa3
Jleueamenvhas akmueHocmo 37 48
TOPHU3OHTANBHOE NepeMmenieHne (mepedexka c 17 22

MECTO Ha MECTO)
BEpTHKAIIbHAs JABUraTeNbHAasi aKkTUBHOCTH (CTOMKa 20 26
HAa 3aJHUX JIAIKaX)

Hccneoosamenvckas akmueHocmo 8 29

OOHIOXHBaHHUE TEPPUTOPHUI 5 17

3arjsAbIBAHAE HAa TEPPUTOPHUIO IHapTHepa (depes 0
JBEpLy B meperopojke) **
Hepexo] Ha TEPPUTOPHIO IapTHepa (depes aBep- 3 11
1y B meperopojxe) **

1

ABTOIpyMHUHT (yMBIBaHHE) — CMCILEHHAS aKTUB-
HOCTb

Heiimpanwnvie konmaxmol 38 28
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OkoHuanue Tabim 12

Homepa XUBOTHBIX
B mape *

IloBeneH4eckue axTsl, b 152-81 152-81
KOJI-BO pa3
UIOTPYMHHT (YMCTKA TapTHEpa) 9 3
Ha30-HA3aJIbHBIC KOHTAKTHI (OOHIOXMBAHHE HOC K 23 23
HOCY)
HA30-TCHUTAIbHBIE KOHTAKThl  (OOHIOXMBaHUE 6 2
AQHOTEHUTAILHOM 00JIacTH ITapTHepa)
Aepeccusn 4 4
BBINA/IbI (aTaKK) 4 4
npecieaoBaHue mapTHepa 0 0
Jpaxa (CIENHBIINCH B KIIYOOK) 0 0
3awumnoe nosedenue 13 3
BOKAaJIA3aIUs 7 0
BEpTHUKAJIbHAS 3allIUTHAS CTOMKA 6 3
GercTBo 0 0
[Tpumeuanue — * — aKkThbl, PETUCTPHPYEMBIC TOJIBKO B TECTE «IIOMAPHOE CCAXKMU-
BaHHUEY.

Craructuyeckas 00pabOTKa MMOJYYCHHBIX PE3YJIbTAaTOB 3aKII0Ya-
€TCs B BBIYUCICHUU CPEJHUX apH(QMETHUECKHUX JIJISI KOKIOTO MOBE-
JEHYECKOTO MOKa3aTels U MOBEJeHYECKOTo OJI0Ka B IIEJIOM B TIpefe-
Jax BBIOOPOK «PE3UICHTOB» W «HHTPYIEPOB» Kaxkaoro Buaa. To,
HACKOJIBKO MHTPYAEPH y KaXKJIOTO BHIa YBEPEHHO YYBCTBYIOT ceOs
Ha 4y>KOH TeppPUTOPUH, U TO, HACKOJIBKO arpECCHBHO WJIM MHUPOIIO-
O0MBO BcTpeyaeT 0co0b-X03I1MH TEPPUTOPHUN BOSMOKHOTO 3aXBaTUHKA
B 3aBHCHMOCTH OT BHJA, NO3BOJISIET CPAaBHUTH aCUMMETPHIO B MOBE-
JIEHUH PE3UICHTOB M HHTPYAEPOB Y KAXKJIOTO BH/A.
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TecT «monapHoe cca:kMBaHUE» MOJICIUPYET BCTPEUY JABYX HKH-
BOTHBIX Ha TPaHMIIC WHIWBUAYAIHHBIX YYaCTKOB, MIO3TOMY B Kaue-
CTBE ONBITHOW YCTAHOBKH HCIOJB3YIOT €MKOCTh (aKBapUyM), pasziec-
JICHHYIO [TEPErOPOIKOH Ha JIBE IMOIOBHHEI (puC. 24).

Puc. 24. Cxema TecTOBO# KaMepbl sl «IIOMAPHOTO CCAKHUBAHMS)

IIpoyedypa mecmuposanus.

1. Ilepecagure TECTUPYEMBIX KUBOTHBIX M3 JOMAIIHUX CAaJKOB B
aKBapUyM Ul «IIOIApHOI'0 CCa)KUBaHUS», KXKIO0I0 B CBOM OTCEK Ha
YUCTYIO HOJCTUIIKY U3 ra3eThl UM Oymaru.

2. Cnycrs 15 MUHYT BKIIIOUUTE BUIEC03AIIUCh U OTKPOMTE IBEPILY
B MIEPETOPOJKE MEXKTY OTCEKAMH.

3. Cnycrsa 10 MEHYT BBIKITIOUHTE BUACO3AMNICH M PACCATUTE JKU-
BOTHBIX IT0 TOMAITHUM CafKaM.

4. Tlon u CTEHBI YCTAaHOBKM IMPOTPUTE BAaTHBIM TaMIIOHOM WIIH
caseTkol, cMOYEHHBIMU 4%-HbIM PACTBOPOM IEPEKUCH BOJOPOJIA,
MOJIO’KUTE YUCTYIO TOJCTHIIKY JIJIS CIIEAYIOIIEH maphl.

5. IlpoBenuTe peErncTpanuio MOBEACHUECKON aKTUBHOCTH XKUBOT-
HBIX 110 Bujeo3amnucu B mporpamme RealTimer, ¢ukcupys uucio u
JUTUTEIHFHOCTh Psiia TIOBEJEHUYECKUX aKTOB, OTJEIBHO — COBEPIIEH-
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HBIC JKUBOTHBIM Ha CBOCH TEPPUTOPHH M TEPPUTOPUH TapTHEpa
(tabm. 12).

[locrme perucTpanuu MOBEJCHUS BCEX JKUBOTHBIX pPACCUHUTANTE
cpenHue aprudMeTHUeCKHe TSl KaXKI0T0 MOBEICHUYECKOTO aKTa KaxkK-
noit ocobu. Ecnii y omHO# 0cobu B mape 3HAYUTEIHHO BBIIIC JBUTA-
TeJIbHAsl U UCCIIEJOBATENbCKasl aKTUBHOCTh (OCOOCHHO HAa TEPPHUTO-
pUM TapTHEpa), MKy OCOOSIMH CYIIECTBYIOT YETKHUE PA3IUYHS 110
YPOBHIO arp€CCUBHOIO W 3aIMTHOTO MOBEACHHUS, TO MbI MOXKEM T'O-
BOPUTh O HAJIMYUU BBIPOKEHHOW aCHMMETPHU B TIOBEICHUU 3TOU
Mapbl )KUBOTHBIX.

BbIpakeHHOCTh aCHMMETPHUH B TIOBEJCHUH KaXKIOHM Haphl >KMBOT-
HBIX JITa€T BO3MOYKHOCTb TOBOPHTH O HAJHUYMHU MOBEACHYECCKOIO JI0-
MUHHUPOBAHUS B paMKaxX Hapbl OJHOTO XKUBOTHOTO Haj npyruM. Jlo-
MHUHAHTHOCTh OCOOM BBIP@XKAeTCsS B HE3aBUCHUMOCTH €€ JCHUCTBUI OT
JIEHCTBUI MapTHEpa MO CCAKUBAHUIO M MOXKET OBITH 00yCIOBIEHA
pasHbiMH (pakTOpamu: (PU3UOJOTHIESCKUM COCTOSHHEM >KHBOTHOTO,
BHIOBBIMH OCOOCHHOCTSIMU MOBEJICHUS | T.I. biarogapst oMy, 4to B
RealTimer MOXHO MOACYUTHIBATH HE TOJIKO KOJUYECTBO M MPOI0JI-
JKUTEJILHOCTh OT/ACIbHBIX MOBEICHYECKUX aKTOB, HO U BpEMs UX CO-
BEPIICHHUS, CTAHOBUTCS BO3MOXKHOM OIIEHKA CHMKCHHUSI KOMMYHHKA-
IIMOHHOM HANPSHKEHHOCTH B TeueHue Tecta. C 3TO 1eblo PUKCUPY-
€TCSl BEPOSITHOCTH COBEPIICHHUS >KUBOTHBIM TOTO WJIM WHOTO JCH-
CTBHSI cpa3y IMOCIe TMEePBOro W MOCIETHEr0 KOHTAKTa C MapTHEPOM.
3avyacTyr0 peakiys Ha MepBbIi KOHTAKT C HE3HAKOMBIM YKHBOTHBIM
BBI3BIBACT arpeCCUBHYIO WIIH 3aIUTHYIO PEaKIIMIO, TOT/Ia KaK OJIMKe
K KOHIy TECTUPOBAHUS MAPTHEP MOXKET BBI3BIBATH YK€ HE CTOIBKO
oraceHue, CKOJBKO JIF00OTBITCTBO.

TecT «moMapHoe cca’kHBaHHE» HA HEHTPAIbHOI apeHe I03BO-
JIICT U3YYUTh COIMAIILHOE MOBEICHUE )KUBOTHBIX, HE pa3rpaHUYUBAs
WX TI0 MOTHBAIIUH 3aIUTHl HHAMBUYAILHOTO YYACTKA WU K€ OpH-
SHTHPOBOYHO-HCCIICIOBATEIILCKON PEaKIUu.

Ipoyedypa mecmuposanus.

1. BkirounTe BUACO3AMNKCH.

2. Tlepecanute TECTUPYEMBIX KUBOTHBIX M3 JOMAITHHUX CAJKOB B
aKBapUYM, C KOTOPBIM 00a >KHBOTHBIX HE3HAKOMBI.
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3. Cnycra 10 MUHYT BEIKITIOUMTE BHUICO3AIUCH M PaCCaIUTE JKH-
BOTHBIX IO TOMAITHUM CafKaM.

4. Tlon M CTEeHBI YCTAaHOBKH MPOTPUTE BATHBIM TAMIIOHOM HJIH
canderkoit, cMoueHHBIMU 4%-HBIM PACTBOPOM TIEPEKUCH BOAOPOIA.

5. IIpoBenuTte perucTpauio MoBeIeHYECKON aKTUBHOCTH KHUBOT-
HBIX 0 BUjeo3amucu B nporpamme RealTimer, dukcupys uucino u
JUTATENTLHOCTD PsiJia MOBEICHUSCKUX akToB (Tabs. 12).

WtoroBsle pe3ynbTaThl mpeAmnonaraeTcs oOpadOTaTh MO BHIIIE-
MPUBEACHHON CXEME, PacCUMTHIBas apu(METHUECKUE CPEAHUE IS
KaXX/I0T0 IOBEIEHYECKOro aKkTa. MIHTepeCHBIM NMpeACTaBIIseTCS MEX-
BUIOBOC CPaBHCHUC YPOBHA arpCCCUBHOCTU B CUTyallU KOHTAKTa Ha
HEUTPAJIBHON TEPPUTOPUH, TIE MOTHUBALMS KAXKIOTO U3 NapTHEPOB
HE IpearnonaraeT pa3BUTHA TEPPUTOPHUANBHOTO TOBEACHUS. Y pas-
HBIX BHJIOB B MOZOOHOW CHUTYyallMd arpeCCUBHOE TOBEICHHE MOXKET
Ppa3BHUBATLCA C pa3H0171 CTCIICHBIO MHTCHCHUBHOCTH, BIIJIOTH J0 IIOJIHO-
r0 OTCYTCTBUS arpeccuu (K MpuMepy, )KUBOTHBIE MOTYT MPOCTO Pa3-
OexaThCs MO Pa3HBIM yIJIaM W HE TBITAThCS BCTYIATh B KOHTAKT
JIPYT C APYTOM).

O0OopynoBaHue U MATEPUAJBI: YCTAHOBKH JIJIsl TECTOB «pE3U-
NIEHT-UHTPYAEP», «IOMAPHOE CCAXMBAHHE», HEWTpallbHAs apeHa;
OymaxkHble candeTku, 4%-Hblli pacTBOp MEPEKUCH BOJAOPOAA, LUD-
poBasi BHAeOKaMepa WiIH (QoToKaMepa ¢ (QYHKIHEH BHICOCHEMKH,
HOYTOYK C YyCTaHOBJICHHBIM TakeToMm mporpamMm RealTimer u Mi-
crosoft Office Excel.

Jlureparypa:

1. Amukuwuesa A.B. IloBenendyeckoe GeHOTUTMPOBAHHE: COBpE-
MeHHBIe MeToAbl u obopynoBanue // BectHuk BOI'mC. 2009. Tom
13, Ne 3. C. 529-542.

2. Koolhaas J.M., Coppens C.M., de Boer S.F. et al. The Resi-
dent-intruder Paradigm: A Standardized Test for Aggression, Vio-
lence and Social Stress // Journal of Visualized Experiments. 2013.
Vol. 77. URL: https://www.jove.com/video/4367/the-resident-
intruder-paradigm-standardized-test-for-aggression
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4.8. 3KCHepl/IMeHTaJIbHOG H3YyYCHUEC MATCPUHCKOI'0O MOBECACHUS
MbIIICBUIHBIX I'PBI3YHOB

Pomurensckas 3a060Ta MUPOKO pacHpoCTpaHeHa CPean KUBOTHBIX
U MOXKET NPUHUMATh camble pas3Hble (opMbl. OCHOBHAs ee 3ajaya —
YBEJIMYEHUE BBDKUBAEMOCTH U aIalITUPOBAHHOCTU IIOTOMKOB. Mate-
PHHCKOE TOBEICHHUE SBISETCS OXHON M3 Hambojee BaXKHBIX COCTaB-
JIAIOIIMX MOBEJECHUS BeceX Miekonurarouux. Kak npasuio, MmarepuH-
CKO€ IOBE/ICHHE IOSBIIETCS y B3POCIBIX CAMOK Cpasy IOCIE POJIOB
(Kpyuenkosa, 2009). B To ke Bpems IMOKa3aHO, YTO MEpBUYHAS UHU-
LA POJUTEIILCKON 3a00Thl BOSHUKAET YK€ 3a CYTKH Iepen poja-
mH, Oyay4du oOrocpemoBaHa sHIOKpuHHOW cuctemoi (Rosenblatt,
Siegel, 1975). B koMIuieKce pOMTENBHCKOTO MOBEICHHUS Y TPhI3YHOB
BBIIEJIAIOT CIENYIOIME KOMIIOHEHTBI: aKTHBHOE MAaTEPHHCKOE TOBE-
JIeHUe, BKJIIOYAIOIIee B Ce0sl CTPOUTENBCTBO THE3Ja, IIEpEeHOC JieTe-
HBIIICH, OONMM3BIBAHUE UX Tella U TCHUTAINH; HEaKTUBHOE TTOBEJICHUE
CaMKH, BKJIIOYAIOLIEE MOJIOYHOE BCKAapMIIMBAHUE ICTEHBIIICH WIN
NPUHATHE TO3bI [l KOPMJICHUSI B TCUCHHE IJIMTEIIBHOTO BPEMCEHH.
Kpowme Toro, B 3TOT KOMILJIEKC BXOAUT MaTepHHCKasi arpeccust — 3a-
IIUTa JIETeHBIIeH OT Yy»Koro camua (MHTpyAepa), MOJICAKEHHOTO B
KJIETKYy K CaMKE C BBIBOAKOM. MaTepHHCKasl arpeccus, sIBJSISICh BaxK-
HOM YacThIO POAUTEIHCKOTO TIOBEICHHUS, CTIOCOOCTBYET BBIKUBAHHUIO U
HOPMAaJIbHOMY DPa3BUTHIO JETEHBIIIEH. ATpEcCCHBHOE MOBEICHUE II0-
SIBJISIETCSA Y CaMOK Ha ToclieTHeH Heene OepeMEeHHOCTH.

Henb pa6orbr: CpaBHeHHE 0COOEHHOCTEH MATEPHHCKOTO ITOBE-
JIEHUS] Y BUJOB, OTHOCSIIUXCS K OJHOM WM pa3lU4YHbIM CUCTEMaTH-
YECKUM TPyIIIaM.

Metonuka padoThbl:

Bosepawenue oemenvluieti 8 2ne300. JIji1 TeCTUPOBAHUS UCTIONb-
3YIOTCSl OTJIOBJICHHBIE 3apaHee CaMKH Pa3HBIX BHUJIOB IOJIEBOK WM
MBILIEH C JETCHBIIAM{, POJUBIIMMMCA B BUBapuu (Bo3pacTt 1-5
nHeit). TecTupoBaHWe MPOBOAST B JOMAaIIHEW KJIETKE, M3 KOTOPOH
MpeaBapUTeIbHO YOUPAIOT KOPMYIIKY, TIOWIKY M BCE APYrHe Mpel-
METbI, KPOME T'He3/1a. 3aTeM IMHHLIETOM OTKPBIBAIOT THE3/10 U OAHOTO
3a IpyrUM IME€peMeIaoT JeTEeHbINIeH Ha MOACTUIKY Ha PacCTOSHUH
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10-15 cM ot rae3ma. 3amycKarT CEKyHIOMEP M MPSMbIM HaOJIroze-
HUEeM (DUKCUPYIOT MoBejeHne caMki. OTMEYaroT: BpeMsl 10 MOMEHTA
BO3BpalllcHUs (JaTCHTHBIA IMEPHOJ) B THE3[0 IEPBOrO JCTCHBIIIA,
BTOPOTO M BCEX MOCTEMYIONMX. TecTUpoBaHNE MPOBOJIST B TEUCHUE
15 mun. Ecnu 3a 310 Bpems JeTeHBIN He OBbLITM BO3BpAIllEHBI B
THE310, IKCIIEPUMEHT MPEPHIBAIOT (AJIS1 UCKIIOUCHUS MepeoxXiaxie-
HUS JISTCHBIIICH) U MOBTOPSIFOT Ha CIEAYIOIMUN JeHb. KiroueBbiMu
MIEPEeMEHHBIMH SIBJISIOTCS JIATEHTHBIN Mepuof (Bpems 3alepiKKH OT
Hayaja OJKCIEPHMMEHTa) BO3BpallleHHEe IIEepBOTO M TOCIEIHETO
(B 3TOM ciy4ae BBIBOJIKM HEOOXOMMO BHIPABHUBATH 110 KOJIUYECTBY)
netenbimeit (Kokenosa, 2007; [Totanos u np., 2012).

B kaudectBe Pa3HOBUAHOCTHU 3TOI'0 SKCIICPUMEHTA MOYKHO HUCIIOJIb-
30BaTh TECTHPOBAHUE B OTKPHITOM Moie. B 3ToM ciyuyae Tpex nere-
HBIIIEN MmoMemaT B Yauike [leTpu B UEHTp YCTAaHOBKU «OTKPBITOE
nojie». Bece TecTrpoBaHne MPOUCXOAUT C UCIIOIB30BAHUEM KPACHOTO
cBera. CaMKy BBIITyCKAIOT B YTITy TOJISl M HAYWHAIOT HabmroneHue. B
XOJI¢ TECTUPOBAHUS B TCUCHUE 2 MUH OIICHUBAIOTCS TAKUE MapaMeTphl
MAaTCPUHCKOI'0 IMOBEACHUS, KaK JIaTeHTHBIN nepuoa nepBoro noaxoaa
K yaike, o0IIee YuciIo TaKUX MMOX0JI0B, YUCIIO IEPEHOCOB U JIaTeHT-
HBIE TIEPUO/IbI TIEPEHOCA KAXKIOTo JeTeHbIa n3 varku (JJoopskosa u
ap., 2011). TTokazaTenu Kax10i CaMKK 3aHOCAT B TaOJIHILY:

Tab6bnumal3
IMoka3arTesn, oleHUBaeMbIe B TeCTe «BO3BPALIEHNE IeTeHbILIElH B THE3/10»

Uzmepsiembie Bpewms (cek) o

Bpewms (cek) O6ee Kon-Bo
TIOKa3aTeNn TiepeHoca nepBo-
JI0 TIEPBOTO YHCIIO HepeHeceH-
ro, BTOPOTro U
MoAXoAa K | IIOJXOJ0B HBIX JIeTe-
Ne camxu N TPETHETO JeTe-
Jarke K JaIke HBIIIEeH

HbIIIa

Oyenka mamepurnckou azpeccuu. TeCTUPOBAaHUE TAKKE IPOBOISAT
B JOMAIlHEeH KJIETKe, U3 KOTOpOH yOMpaloT JHUIIHHE NpeaMeTsl. B
Hayane 10 MUHYTHOTO TecTa B KJIETKY I[OMELIAl0T HE3HAKOMOIO
camla CBOEro BHJa (BO3MOYKHBI BApUAHTHL: CAMKa CBOETO MM CaM-
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Ka/camell Apyroro Bujaa). B Xoje sKcreprMeHTa OTMEYaIOT BpEMsI
(cek) o MepBOTO arpecCUBHOTO KOHTAKTa, KOJIHYECTBO Pa3IMYHBIX
arpeCcCUBHBIX KOHTAKTOB (BBINA/IOB, YKYCOB, PaK, arPECCHBHBIX BO-
kaynm3aruii). [TokazaTenn Kaxmoi caMKy 3aHOCST B TaOJHITY:

Tabonumald
IHoka3aresnu, oueHUBaeMble PH H3YYeHUH MATEPHHCKOIl arpeccuu
W3mepsie- Bpems
p P Kon-so | Kom- Kon-Bo Kon-Bo
MBIC [IOKa- | (ceK) j10 Kon-Bo
BBITIA- BO arpeccuB- BOKaJIn3a-
3aTenn TIEPBOTO YKYCOB .
JIOB IpaK HEIX CTOEK LM

No caMKku | KOHTakTa

OyeHnka mamepurcKol om3vi84uugocmu. IT0 YHUBEPCATHHBIN Me-
TOJ U3MEPEHUS] UyBCTBUTEIBLHOCTH CAMOK K CTHUMYJaM, 3aIlyCKalo-
IIMM MaTEpPUHCKOE MoBeeHre. TecT MpuUrofeH Kak sl OIeHKH H3-
MEHEHHSI MOTHUBAIIHOHHOTO COCTOSTHUS Y OJTHOW 0coOu (Hampumep 10
Kakoro nu0O0 BO3JCHCTBHUS W IOCJIEC HETO WM B PAa3IMdHOM BO3-
pacTe), Tak M JUIA aHAW3a MEXBUAOBBIX paznuuuii. Vcmomb3yroT
CaMOK PENpOIyKTUBHOTO BO3PAcTa, BBHIPAIICHHBIX 3apaHee B yCIo-
BUSIX BUBapus. B 3TOM SKCIIEpPUMEHTE B IOMAIIHIOIO KIETKY K CaAMKe
MOJKIIAJBIBAIOT YYXKUX JETCHBICH (OJMHAKOBOE KOJHMYECTBO BO
BCEX TeCTax) B Bo3pacTe 2—5 MHEH M PETHCTPUPYIOT BpeMs (CEeK) 0
MOMEHTA MepeHoca MepPBOro AETEHBIIa B THE3/0, KOJIMYECTBO Iepe-
HECEHHBIX JIETeHBIIEeH 3a BpeMs Tecta (15 MuH), BpeMsi, IpOBeICH-
HOE C JIeTeHbIIaMu B THe3ie. [lokazarenu 3aHOCAT B TaOIHILY:

Tabnumals
Iloka3zaTtesn, oneHHBaeMble IPH U3yYeHUH MATEPHHCKOI OT3IBUYMBOCTH

Wsmepsiemble | Bpews (cex) no mepe-

[OKa3aTely | Hoca IepBOro, BTOPO-

r0, TPETHErO U T.A.
JETEHBIIIA

Kon-Bo mepene- | Bpems (Mun) npo-
CCHHBIX JIETe- | BEAEHHOE B THE3/1e
HBIIICH C JICTeHBIIAMH

Ne camku
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JJis cTaTHCTUYEeCKOH 00pabOTKU MCIONB3YIOT JIOrapu(pMUPOBaH-
HBbIE 3HAYEHHs IOKa3aTeleld BpeMEHH, HalpuMep, BPeMsS JOCTaBKH
nerensima B THe3q0 (In(t+1), roe t — Bpemst B cekyHaax). [Ipu cpas-
HEHUH TapaMeTpoB JIydllle MPUMEHSATh HETapaMeTPUYECKUE KpUTe-
puu (ManHa-YuTHR).

OOopynoBaHue U MaTepHaJIbl: 2 CEKyHIOMEpa; BUBApHBIE Cal-
KW I COJEpXaHUsI KPBIC; IKCIIEPUMEHTAIbHAS YCTAHOBKA «OTKPHI-
TOE T0JIe; UCTOYHUK KPACHOTO CBETa; MUHIIET, yaiku [letpu; kopma
W THE3[0BOM MaTepHal Ui CoAep KaHusl )KUBOTHBIX; O0IINE TeTpaau
TS (PUKCAIMY JTaHHBIX.
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4.9. DxcnepuMeHTAIbHOE U3yYeHHe OTIOBCKOr0 MOBeIeHUs
MBILIEBUIHBIX TPHI3YHOB

VY 00JBIIMHCTBA BUAOB TPHI3YHOB MApHBIE CBS3U OUCHBH Cliadble U
caMIibl, JKMBYIIHE OO0OCOOJIEHHO, OOpa3yroT albsSHCHl C CaMKaMH
TONBKO Ha mepuox crapuBanus (I'pomos, 2013). B atom ciydae oM
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HE NMPUHUMAIOT YJacTUs B 3a00T€ O MMOTOMCTBE. ATAITHUBHOCThL TaKOM
CTpATETUH 3aKJIFOYACTCS B YBEIMUECHUH PEIPOTYKTHBHOTO YCIeXa MpH
CHapUBaHUU ¢ MAaKCUMAJbHBIM YKCIOM CAMOK W Tepeiadd CBOUX Te-
HOB MaKCHMaJIbHOMY YHCITy TIOTOMKOB. BMecTe ¢ TeM, y BHIIOB C ce-
MEHHO-TPYIIIIOBEIM 00pa30M >KH3HH CaMIIbl IIOCTOSIHHO KHBYT C OJl-
HOW WITM IByMSI-TPEMsI CaMKaMH U TPOSIBIISIOT 3a00Ty O JETCHBIIIAX.
[lom OTHOBCKUM IMOBEICHHEM TOHMMAIOT JIFOOBIE JEHCTBUS, CBS3aH-
HbIE KaK C ITACCHBHBIM MPUCYTCTBUEM, TaK U aKTUBHBIMH JICHCTBUSIMH
CaMIIOB, HANPABJICHHBIMUA Ha TIOBBINICHHE aJJAITUPOBAHHOCTH TTOTOM-
koB (Kleiman, Malcolm, 1981). OObYHO OTIIOBCKOE MOBEIACHUE Y
TPBI3YHOB paccMaTpHMBAIOT KakK 3BOJIONHOHHBIN KoMmpomuce (trade-
off), obecreunBaroMMii POCT BBDKHBAEMOCTH HEMHOTOYHCIIEHHOTO
MTOTOMCTBA 33 CYET OTPAHWYEHUS BO3MOXKHOCTH CBOOOJHOTO CIIapH-
BaHMs CaMIIOB ¢ HamOoNbIMM yuciaoM camok (Dewsburi, 1985). 3a-
0OTSICh O JICTCHBINIAX, CaMIIbI MOTYT JIEMOHCTPHPOBATh BECh perep-
Tyap POAMUTEILCKOTO TIOBEACHUS, CBOHCTBEHHOTO CaMKaM, KpOMeE
KOPMJICHHSI MOJIOKOM. B paMkax OTIIOBCKOTO TOBEICHHUS MOXKHO BEI-
JICITUTh TPSMYI0 3a00Ty — BO3BpAIlCHUE [ICTCHBINICH B THE3JO,
«HACYDKUBAHME», KOTJIa caMell COIPEBAET JICTCHBIIICH TEIJIOM CBOETO
Tena, BhUIM3bIBaHWE. KocBeHHas 3a00Ta TpoOsBISieTCS B BHUIE Jes-
TENBHOCTH, CBA3aHHOH C OOYCTPOMCTBOM THE3Ja, 3aIUTON JICTEHBI-
IICH OT XUIIHUKOB WK Yy>KUX 0CO0CH CBOETO BHUIA.

Heab padorbi: CpaBHUTENBHBINA aHANIU3 OTLIOBCKOTO MOBEJCHUS
Yy BUJOB TPBI3YHOB, OTHOCSIINXCS K OJHOW WM Pa3IUIHBIM CHCTE-
MaTHYECKHM TPYIIIaM.

Metonuka padoThbl:

Bosepawenue oemenvieti ¢ ernezdo. s vccienoBanusi HanOoee
MOAXOIAT Pa3aIMYHBIE BHIBI CEPhIX MOMeBOK (p. MICrotus), ogHako st
CPaBHEHHMS MOXXHO  HCIIONIb30BaTh  TAKXKE  JIGCHBIX  TIOJICBOK
(p. Clethrionomys) u mbimeii (p. Apodemus). Micrions3yroTcst cemeiitbie
IpyIIb (CaMell ¥ caMKa), 3apaHee M3bATHIC U3 TPUPOIHBIX YCIOBUMA U
MIPUHECIIIME BBIBOJOK B YCJIOBHSX BHBapus. Bo3pact jereHbiel Ha
MOMEHT TECTUPOBAHUS MOXKET COCTABIATH OT 1 10 7 nHel. Tectuposa-
HUE TIPOBOJIAT B AOMAIITHEH KJIETKe, U3 KOTOPOH NpeBapUTENFHO Y/a-
JIIFOT CaMKy, a TaKKe YOUPAIOT KOPMYIIKY, MOWIKY M BCE APYIUC
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MpeAMEThI KpOMe THe3/d. 3aTeM C MOMOIIBIO MTHHIIETA M3BIEKAIOT JIe-
TEHBITIEH W pa3MeNIalT uX Ha moactwike B 10—15 cM or rHe3ma. 3a-
ITyCKAIOT CEKyHAOMEpP U MPsIMbIM HAOIIOJICHUEM (PUKCHUPYIOT MOBEJIe-
Hue camra. OTMedaroT: Bpemsl (JIATCHTHBIA TIEPHUO) IO MOMEHTA BO3-
BpallleHUsI B THE30 MEPBOTO JETEHBIIa, BTOPOrO M BCEX IMOCIEAYIO-
uwmx. TecTupoBaHue NpoBOAAT B TeueHue 15 muH. Ecnu 3a 310 Bpems
JICTEHBIIN He OBUTH BO3BpAIIIEHBI B THE3/I0, SKCIIEPUMEHT NPEPHIBAIOT
(st MCKITFOYEHHS TIEPEOXIIAXKICHIUS IETEHBIIIEH) U TIOBTOPSIOT Ha Clre-
Iyrommii nens. KiroueBbIME NIepeMEHHBIMU SIBIISTFOTCS JIATGHTHBIN T1e-
pHOM BO3BpAIlICHHE IEPBOrO M IMOCIEIHEr0 (B 3TOM CIy4ac BBIBOJKU
HEOOXOMMO BBIPaBHUBAThH MO KONMW4ECTBY) AereHbied ([loramor u
ap., 2012). Pe3ynpTaThl 3aHOCST B TAONHITY:

Tab6numa l6
IMoka3aTenu, olleHHBaeMble B TeCTe «KBO3BPAIeHHE IeTEHbIIIEH B IHE310»
Y CaMIIOB MbIIIEBUIHBIX IPbI3YHOB

U3zmepse- O6mee
P O6mee Bpewms (cex) no | Bpemst (Mun)
MBIE TTOKa- | Bpems (cex) KOJI-BO
YHC-JIO nepeHoca nepBo- | IPOBEACHHOE
3aTead | 70 MepBOro nepeHe-
MO/IXO/IOB r0, BTOPOro B THE3/1e
MoJX0/a CeHHBIX
K JICTCHBI- U TPEThEro C JICTCHBI-
Ne camua | K JIeTeHbIIAM JIETCHBI-
am i JICTeHbIIIA [IaMu

Oyenxa omyogckoil 3a60mul. CeMEHHYIO TPYIITY 332 HEACTIO JIO
pPOJIOB MEpEMENIAIOT B aKBAPUYM C JCPEBSIHHOW THE3/I0BOM KaMepoil,
cHaO)KeHHOW TPO3pavyHbIM BEPXOM W3 OprcTekia. B kauectBe mon-
CTWIKA B THE3J0BOH Kamepe HCIONB3YIOT JPEBECHYIO CTPYXKKY.
Haunnast co BTOpOro IHS TOCIE POXKIACHHUS, €KETHEBHO MPOBOIST
HaOmogenust yrpoM (¢ 9:00 mo 11:00) wim Beuepom (¢ 18:00 mo
21:00) B Teuenue 1-1,5 yaco. [Ipy HEMOCTAaTOYHOM /TSI HAOIFOICHUST
€CTECTBEHHOM OCBEILIEHUH HCIOJIB3YIOT KpacHbId cBeT. C MOMOIIBIO
CeKyHIOMepa (PUKCHUPYIOT CyMMapHOE BpeMs HAXOXIICHUS caMIla B
THE3Jle, MPOJIOJDKUTEIIEHOCTh YHCTOK (BBUIM3BIBAHMS) JCTCHBIIIEH
(c TouHOCTBIO 710 1 Ccek) JOCTaBKy THE3JOBOIO Marepuaiia B THE3Z0,
qacToTy MaHI/IHy.HS[HI/Iﬁ C THE3AOBBIM MAaT€pHaiOM, JOCTaBKy KOpMa B
rue3no (Smorkatcheva, 2003). Pe3ysbprarhl 3aHOCST B TaOIHILY:
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Tabnumal7
IHoka3arenu, oneHUBaeMble PU H3Y4YECHUH 0TI OBCKOI 3200ThI

W3zwmepsie- Kon-Bo
[Iponomxu- Kon-Bo
Mble noka- | CymMmapHoe ¢axroB | Yacrora MaHu-
TENBHOCTh . (hakToB
3arenu | Bpems (MUH) JIOCTaBKH B |  IyJISIIUI €
YHCTOK Jie- JIOCTaBKH
HaXOXKICHUS . THE3]10 THE3JIOBBIM
TEHBIIIEH B THE3/10
Ne camma B HE3/IE THE3JIOBOTO | MaTepHaIOM
(cek) KopMa
MaTepuaia

Hinst craTucTHueckol 00pabOTKH MCTIONB3YIOT JIOrapu(pMUpPOBaH-
HBbIE 3HAYEHUs IOKa3aTeleld BpEeMEHH, HampuMep, BPeMsS JOCTaBKH
nerensima B THe310 (In(t+1), roe t — Bpemst B cekyHaax). [Ipu cpas-
HEHUM TMapaMeTPOB JIyYIlle MPUMEHSATh HETapaMeTPHUYCCKUE KpPUTE-
puu (ManHa-YuTHR).

O0opynoBaHue U MaTepuabl: 2 CEKyHIOMEpa; BUBAPHBIE CA/IKH
JUTS COAEpKaHMA KpbIC; akBapuyM pasMmepoM He MeHee 20%30%25 cm,
FHCS}IOBOﬁ JOMHK C KpI)IH_Ieﬁ H3 OPrcTeKiIa, UCTOYHUK KpPaCHOIro CBC-
Ta; MUHLET; KOpMa, MOJCTUIOYHbIA M THE3I0BOM MaTepual Jjid Co-
JIepKaHUs )KUBOTHBIX; OOIIHE TeTpaau A5 PUKCAIIUH TAHHBIX.
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