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TpencraBaeHbl METOIBI OTPEIEIEHUS] COLUAIBHBIX PAHTOB KPbIC, OCHOBAaHHBIE HA KO-
JINYECTBEHHOM aHaJIN3e COLIMOMETPUYECKUX MATPUII, TOCTPOSHHBIX C UCITOIb30BaAHM -
€M JIaHHbIX 00 aHTAarOHUCTUYECKMX OTHOLLICHUSIX KMBOTHbBIX, BOSHUKAIOLIMX BO BPEeMSI
KOHKYPEHILIMY 3a MojyyeHue noakperieHus. [IpoBeneHbl cpaBHEHUE U OLIEHKA Cyllle-
CTBYIOIIMX METOMIOB, a TAKXKe MpeJIoXKeHa HOBasi 9KCIIEpUMEHTaIbHAsI MOZIEJIb U3y4e-
HUSI IOMMHAHTHOTO MOBEISHMST KPbIC B MaJIbIX IPYyMIax B JaOOPATOPHBIX YCIOBUSIX C
YYETOM MUTbEBOI aKTUBHOCTU KaskKI0i 0COOM U MMaTNIECKNX KOHKYPEHTHBIX B3aIMO-
neivictBuii. [IpemioxkeHbl aJirOPUTMBI aHaIM3a MOJYYeHHBIX TaHHBIX HAa OCHOBE IMO-
CTPOCHUsI TUCTOIPAMM pacripeie/IeHUs] KOJIMYECTB U JUIMTEIbHOCTEN NMUThEBbIX AKTOB
y KpbIC B IpyMIiax, yuera Bcex IMaJuyecKuX COOTHOUIEHUH 1Moben 1 MopaxkeHuil oco-
Oeii B 6opb0e 3a TOCTYIT K MOUJIKE, a TAKXKe OLEHKHU MPUOPUTETHOCTU O0COOEi B yIo0-
BJIETBOPEHUM MUTHEBOM MOTMBALIMM BO BPEMEHHOW TMHAMUKE DKCIEPUMEHTATbHbBIX
ceccuit. PesynbraThl anpoOauuu MpemIoXKEeHHbIX METOAOB TMOKa3ajlud, YTO UX KOM-
IJIEKCHOE MCITOJIb30BaHMe MO3BOJISIET MPOBECTH TOYHYIO OLIEHKY COLIMAJIbHOTO paHTa
KaXIIOi KPBICHI, @ TAKXKE MPOCIEIUTh TMHAMUKY CTAHOBJICHUsI, CTAOMILHOCTHU U TUIa-
CTUYHOCTU MEPapXUIECKO COIMAIIbHOM OpraHW3aIMK TPYIIT Ha JTUTEIbHOM TTPOTSI-
JKEHUHU UX CyllleCTBOBaHMS. TakuM 00pa3oM, MpUMeHEeHUe TaHHON KOMITJIEKCHOM Me-
TOAMKU MOXKET MO3BOJIUTh BBISIBJISITH B3aMMOCBSI3U MEPAPXUUECKOM CTPYKTYPBI TPYIIIT
COLIMAJTBHBIX JKUBOTHBIX M MHAVBUIYAJTbHBIX COLIMATILHBIX PAHTOB 0CO0€Eil ¢ pa3IMuHbI-
MM (PUBHOTIOTMYECKUMHU, (hapMaKOJIOTMYECKUMU, CPEIOBBIMU U IPYTUMU (DaKTOpaMU.

Kntouegvie cnoea: coumanbHblil paHT, Mepapxuyeckasi opraHu3alusi TpyImbl, TOMU-
HaHTHOCTb, COLIMOMETPUYECKAasl MATPHULIa, KOHKYPEHILIUSI, TUThEBasi MOTUBALIMS
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MHorue BUIbl XXUBOTHBIX XXMBYT B IpyIiNax, 00pa3ysl CI0XHbIE CUCTEMBbI, BHYTPU KO-
TOPBIX OCYIIECTBJISIETCS amanTalysl K OKpyXalollei cpene, oxoTa, MUrpauusi, pa3MHO-
KeHue 1 3BoJionusi. B mpolecce B3auMoaeiicTBus ocodeit BHYTpU COLUATbHBIX TPYIIIT
MPOUCXOAUT (hOPMUPOBAHUE MHOTOYPOBHEBOI MEepapXUUIeCKOil OpraHu3aliuu, B OCHOBE
KOTOpOIi Jiexxat orpenesieHHbIe (GU3N0TOTMYECKUE U HEMPOXUMUUECKUE MTPOLIECCHI, CBSI-
3aHHbBIE C Yy4acTUEM HEWPOIHIOKPUHHOM, NOoDaMUHEPTUYECKO U CEepOTOHUHEpruye-
CcKoit cucteM B (pOPMUPOBAHUN TOMUHAHTHOM CTPYKTYPBI TPYIIIbI 32 CUET PEryasiliuu
YPOBHSI arpeccuu, yCTOHUMBOCTU K CTpecCy M KoornepaTtuBHoro noeaeHus [1, 2]. [Toka-
3aHO, YTO aKTUBHOCTh MHOTOUYMCJIEHHBIX OTIIEJIOB TOJIOBHOIO MO3ra, TaKMX KaK MUHAA-
JIMHA, TUIIMOKAaMII, CTpUaTyM, MpedpoHTalibHAsI U MapueTajibHas KOPKOBbIE 00JIACTH
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Y4acCTBYIOT B CbOle/lpOBaHl/II/l N BOCHPUATUU JOMUHAHTHOCTHU, a TAKXKC pa3JIMYHbIX BU-
JIOB 300COILIMAJIbHOTO MoBeaeHs |3, 4].

Hepapxuueckasi CTpyKTypa MojapasyMeBaeT pacripeieicHue o0s3aHHOCTe U posieii
MEXIy YJIeHaMU TPYIIbI, KaXKIbIM U3 KOTOPBIX 00J1afaeT ONnpenesieHHbIM COLMaIbHBIM
paHTOM (MepapXUIeCKUM CTaTyCOM), YCTAHOBUBIIUMCS B Pe3yJIbTaTe COLMATBHOTO OIThI-
Ta B3aMMOAECHCTBUII — KaK aHTarOHUCTUYECKUX, TaK W KOOIepaTUBHBIX. KoomnepaTus-
Hble B3aMMOOTHOIIIEHUSI, KaK MPaBUJIO, HAITPaBJIeHbl HA JOCTVKEHUE OOIIEei 1en 1 3a-
YacTylo XapakKTepHBI [JII TaKMX TMPOIECCOB, KaK OXOTa, 3allluTa OT Bparos, 3aboTa o
notoMcTBe. [To aHTarOHUCTUYECKUMU B3aMMOJIECTBUSIMU MOHMMAETCSI KOHKYPEHTHOE
M arpecCUBHOE MOBEIEeHUE 0COOEii MO0 OTHOUIEHUIO IPYT K PYTY, LEIbI0 KOTOPOTO SIBJISI-
eTcsl yCTaHOBJIEHUE TOMUHAHTHOCTH M OTIPENeIsIET paHT 0coOu B rpyrmne [4]. YcrmenrHbie
ocobu (mobeauTen) sIBISIOTCS TOMUHAHTAMM, B TO BpeMs KaK MeHee YCITelTHble (Ipo-
WIpaBlIne) — cyoopaumHaHTamMu. B ciydae, eciim aHTarOHMCTUUYECKHME B3aMMOOTHOIIIE-
HUsI OCHOBAHbBI UCKJTIOUUTEIbHO Ha KOHKYPEHTHBIX CITOCOOHOCTSIX, HAOII0AaeTCsl Koppe-
JISILAST COLMAJbHOTO paHra ¢ (pU3NYEeCKUMU XapakKTepruCTUKaMu ocobeit, a caM paHr 00-
JlaaeT CBOMCTBOM TPaH3UTUBHOCTHU: €CJIM 0COOb A TOMUHMPYET Haja ocobbio b, a Ta B
cBOI0 ouepenb Ham ocobbto C, To 0cobb A Takke noMmuHupyet Haja C [5]. OnHako ropasno
yalle BCTpeYyaloTCsl CUTyalluM, KOTIa nepapXxudyeckasi CTpyKTypa XapakKTepu3yeTcsl HeJli-
HEWHOCTBIO U JIAOUJIBHOCTHIO, 2 0coOu (GOpMUPYIOT HE nuaabl (IOMUHAHT—CYOOpAU-
HaHT), a TPUAAbl, U Jaxe TeTPaabl, B KOTOPBIX MO3UIIMM MOOEeINUTENe U TPOUrpaBIINX
MOTIYT MCHATBHCA IJIsd pPa3JIMYHbIX BBaVlMOﬂCﬁCTBleLLlVlX MECXKOY c0o00i1 XXKUBOTHBIX. [10o
9TOI NMPUYNUHE OLIEHKA JTOMUHAHTHOCTU 0CO0Ei 1 nepapXmuiyecKoii CTpyKTyphl TPYIIIT 3a-
YacTyI0 OKa3bIBaeTCS 3aTPYTHUTEIBLHOM U TPeOYyeT KOMIUIEKCHOTO MOAXO0/Aa, BKITIOYalo-
IIETr0 CO3MaHue SKCIEPUMEHTATbHBIX YCTAHOBOK, 00eCTeYnMBaIOINX OObEKTUBHOE Ha-
GirofeHNWe 3a TOBENEHWEM XXUBOTHBIX M PETUCTPAIIMIO MAaTTEPHOB B3aMMONEMCTBUI, a
TakKe pa3paboTKy MPOTrpaMMHBIX CPENCTB IJIsI MOCIENYIONIEro KOIMYEeCTBEHHOro aHa-
JI3a MHOTOCTOPOHHUX B3aMMOOTHOIIICHUIA.

)1.)'[9[ nuccjaeaoBaHsd 1OMMHAHTHOCTHU 2KUBOTHLBIX B na6opaToprlx YCJIIOBUAX TPUMECHS -
IOTCSI TIOBEICHUECKME MOJIC/IU, TTIOAPa3yMeBaoIINe KOHTAKT MEX/Y KUBOTHBIMU U3 pa3-
HBIX TPYIN (MoIeb KOHMINKTa) WIM Xe U3 OMHONI. B mocienHeM ciiydae UCIONb3YIOT
MOJIeTN KOHKYPEHIIMU, OCHOBAaHHBIE Ha TPUMEHEHUHN €CTeCTBEHHBIX (DM3NOJIOTUTIECKUX
MOIKPETIISIONINX CTUMYJIOB, TAKMX KaK TIPUBJIEKATeIbHAs IS XMBOTHBIX TIWINA WJIA
cnankas Boaa. JIJjisi MOBBIIIEHUsT MOTUBALIMY XXUBOTHBIX IO TTPOBEACHMST SKCIIEpUMEHTa
X OrpaHUYMBAIOT B JOCTYIIC K NMUIIEC UJIU BOAC.

ODHUM M3 TECTOB, MCTIOJIB3YEMBbIX I U3YUSHMST TUaTUIECKUX OTHOIIEHUI, a UMEH-
HO YPOBHSI arpecCMy U JOMUHAHTHOCTHU, siBjisieTcsl “CTaHIapTHBINA TECT OMITOHEHTOB”
(Standard Opponent Test). TecTupyemoe XMBOTHOE IIOMEIIAETCS B HEUTPAILHYIO CpELy
C HEe3HAKOMOI 0COOBIO CBOETO BUIA — OIIMOHEHTOM. Jlaiee MpOBOAUTCS KOJUYECTBEH-
Hasl OlICHKA MOBEICHYECKNX aKTOB OOHIOXMBAHMS TeJla U TEHUTAIMI, TIpecaenoBaHus,
BCTPSIXMUBAHUSI XBOCTOM, KOJIMUECTBA YKYCOB [6].

Pa3HOBMIHOCTBIO TECTa, HE TTOApa3yMeBalolIero HaTnuue KOHMIMKTa MEXIY KUBOT-
HBIMU, sBjsieTcs TecT “Tpy6a” [7], B KOTOPOM IBEe OCOOM OZHOTO I10JIa TIOMEIalTCs Ha
MPOTUBOIIOJIOXKHBIX KOHIIAX MPO3pavyHoil TpyObl. B mpoliecce mposiBieHUsT UccienoBa-
TEJIbCKOW aKTMBHOCTHM XXMBOTHbIC HAYMHAIOT JABUTAThCS 1O HATIPaBJICHUIO K LIEHTPY M0
MOMEHTa BCTPEUYM IPYT C ApyroM. JIOMMHAHTHOM cYMTaeTcsl Ta OCOOb, KOTOpasl IMpH
BCTpeuye OyleT MMeTh CKJIOHHOCTh NBUTAThCS BIIEpEd, B TO BpeMs KaK TMOTYMHEHHast
0Cco0b OyIeT OTCTYNaTh Ha3al A0 TeX IMop, MoKa He OyaeT BHITOJKHYTA IIePBOIi.

Jns uccienoBaHusl COIMATBHBIX PAHTOB KPBIC TakKXkKe MCITOb3yeTcst “CucreMa OT-
KpuiToii HOphI” (Visible Burrow System) [8]. DkcnepuMeHTaIbHAasI yCTAHOBKA COCTOUT U3
HCCKOJIbBKUX KaM€p, COCAMHEHHBIX KOpNaAOopaMHU. I/]BMepﬂeMblMl/l nmapamMeTpamMu aJjisi Bbl-
SIBJICHUSI JOMUHAHTHOCTH SIBJISIFOTCSI BpeMsl, TPOBEIEHHOE BHE YCTAHOBKU, PAaHEHUE XU -
BOTHBIX, KOJTUUYECTBO KOH(MIMKTOB MEXIy OCOOSIMM B JMagax M MOTEpsi MacChl Tea.
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B JOIOJIHEHUE K MOBCACHUYCCKUM IMapaMETpaM, TaKXKEC U3MEPAIOTCSA YPOBHU KOPTUKOCTEC-
poHa, Koptusodna [1], TecroctepoHa [2] 1 OKCUTOLIMHA B TJIa3Me KPOBU WK CiTtoHe [9].

WccnenoBaHre cOMaIbHOTO CTaTyca KPbIC B TPUAAAX B YCIIOBUSIX KOHKYPEHIIUU XK1~
BOTHBIX 32 JIOCTYII K MOWJIKE nocje 24-4acoBOii MUThEBOU AENPUBALIMY MTPEACTABICHO B
pa6ote JI.I'. UBaHoBa c coaBt. [10]. B axcnnepuMeHTaIbHYyI0 KaMepy, MO LIEHTPY KOTOpOit
HaXOIUJach IMOUJIKA C BOJIOM, TIOMELIAJIM TPeX 0cO0ei U B TeYeHHEe 8§ MUH perucTpupoBa-
JIV JJATEHTHOE BpeMsl MEPBOTo MOAX0/1a K MOUJIKe, 00l1liee YUCIO MOAXO0A0B, a TAaKXKe AN~
TEJIbHOCTb UX TTIUTHEBOTO TTOBeneHUS. {7151 KaxKoi KpbIChl TAKXKE PErMCTPUPOBATIA KOJTU-
YeCTBO KOHTAKTOB, KOria O0COOb OTTOHSJIA IPYTUX OT MOMJKU (A) M YMCIO pa3, Koraa
npyrue ocobu orroHsuiu ee (b). CoumanbHbIN cTaTyC pacCUMTHIBAJICS KaK BEPOSITHOCTh
noMuHupymoliero nopeaeHusi (BIIl), paBHyrO OTHOIIEHUIO 4YWClIa TOMWHUPOBAHUS
KPBICHI HaJ IPYTMMU K CyMMe 4uciia COOBITUI, KOra XXUBOTHOE OTTOHSIJIO IPYTUX U KO-
rna orroHsinu ero (BAIT = A/(A + B)). loMMHaHTaM¥1 CYMTAJIMCh KUBOTHBIE, BEPOSIT-
HOCTb TOMMHHMPYIOIIETO MOBEACHMST KOTOPBIX MpeBbIliaia win 6suta paBHa 0.65; cyomo-
MUHAHTAMU CUUTAJIMCh OCOOM CcO 3HaueHueM mHaekca mexay 0.35 u 0.65; cybopamHaHThI
xapakTepuzoBaiauch 3HaueHUsIMU B/II1 menbimmu v paBHbiMu 0.35.

I1.]. [IIa6anoB u A.A. JIebenen [11] B cBoeit paboTe MCCIea0BaIM MOAEIb KOHKYPEHT-
HBIX B3aMMOOTHOIIIEHU KpbIC (Tpynmbl 1o 8—10 ocobeit) 3a goctyn K nowike. [locie
CYTOUHOW MUTHEBOM JEMPUBALIMU KUBOTHBIX TTOMEIIAIN B 9KCIIEPUMEHTAIBHYIO KJIETKY,
r7ie UM ObLIIO HEOOXOAMMO JOCTUTHYTh MOWJIKU, HAXOMSIIeHCs Ha pacCTOSTHUU 22 CM OT
10JIa U COENUHEHHOM C MOJIOM KJIETKA HAKJIOHHOM JiecTHULIEH. KOHKYpeHTOCTTIOCOOHOCTD
(K1) kpbIc onpenesnsin Kak COOTHOIIIEHE BpEMEHU MUThs (B MUHYTaX) U3 nowjku (Tm) K
obuieMy BpemeHu akcnepuMeHTa (To) u Beipaxanu yepe3 unaeke Kn (Kn = Tn/To).
Bosiee BbicOKME 3HAYCHUST KOA(DDUILIMEHTAa COOTBETCTBOBAIU 60Jiee BHICOKO KOHKYPEH-
TOCTIOCOOHOCTHU KPBICHI, T.€. OOJIbIIIEI YCTIEIIIHOCTH B IOCTYTIE K BOJIE.

JlaHHbIe, TOydeHHbIE B pe3y/ibTaTre HabMIoIeHWIi 32 B3AUMOOTHOIIIEHUSIMU MEKITY KU~
BOTHBIMU B IpyIinax, 00padaThIBAIOTCS C TTOMOLLBIO MAaTEMAaTUYECKUX METONOB, BKJIIOYAs
MOCTPOEHUE M aHAJIU3 COLIMOMETPUYECKUX MATPULL /11 BBISIBJICHUSI UEPAPXUUYECKOU CTPYK-
TYpbl U TIOMUHAHTHOCTH ocobeii [12, 13]. YacTo B paboTax UCTIONIb3YIOTCSI MHIECKChI JIMHEH -
HocTtH [14], oTpaxkatoliiue, HaCKOJIbKO BHYTPUTPYITIIOBbIE OTHOIIEHUSI COOTBETCTBYIOT JIN-
HelfHOMY Tty uepapxuu. OgHaKo MpU UCIIOIb30BAHUY MOJOOHBIX IMOIXOIOB BaXKHO y4u-
TBIBaTh, YTO OPTaHU3ALMSI COOOIIIECTB 3a4acTyIO SIBJISIETCS HeIMHEHOM [7].

MCXOZ[H N3 BBIILICU3JI0XKECHHOTIO, pa3pa60TKa HOBbIX MMOAXOO0B K UCCIECAOBAHUIO UH-
NIUBUAYAJIbHBIX COLIMAJIBHBIX PAHTOB (IOMUHAHTHOCTH) 0CO0OEHi 1 MepapXuyecKoil CTpyK-
TYpBI TPYIII MJIEKOTUTAIOIINX, a4 TAKXKE CO3[IaHNEe HOBBIX 3KCIEPUMEHTAIbHBIX JIabopa-
TOPHBIX KOMIUIEKCOB U MX MPOrPaAaMMHOTO O0ecTieueHusl SIBJISIETCSI aKTyaJlbHOWM COBpe-
MEHHOM 3anaueil GU3noJ0ruu U COLIMOATOJIOTUH.

Llenrsio HacTosiIei paboThl ObLIa pa3padboTKa M arpoodalys JJabopaTOPHBIX METOI0OB
OMpeNesICHUsI COLIMAIbHBIX PAHTOB 0CO0E 1 MepapXuiyecKoi CTPYKTYPhl B MaJIbIX TPYIT-
nax KpbIC B TIpoliecce KOHKYPEHIIMY 3a MOAKpPeTieHre Ha (DOHe JOMUHUPYIOIIETro MOTH-
BalIMOHHOTO COCTOSTHUSI.

METOABI UCCIEJOBAHUA

DKCIepUMEHTBI TTPOBOAWIM Ha caMmliiaX KpbiCc JuHUKM Buctap (n = 16) ¢ ucxomHom
Maccoit Ha MoOMeHT Havasa ucciienoBanus 150—200 r. Kpeichl copepXaiuch B Tpynax
no 5—6 ocobGeii (3 rpynIibl) B YCIOBUSIX BUBapusl rpu temiiepatype 22°C u peryjasipHOM
cBeToBOM HUKIIe (BKIoueHue cBeta B 8:00, BeikimroueHue B 22:00). Ha mmpoTtsckeHn Bcero
Mepuoia UCCie0BaHUS XKUBOTHbIE HAXOIWJIMCh B YCIOBUSIX CBOOOTHOTO JOCTYIIA K BOJIE U
kopmy (“TToHOpaLIMOHHBI KOMOMKOPM ISt 1abopatopHbIX XKUBOTHBIX TTK 120-1240” B
BUIEe 9KCTpynupoBaHHBIX rpaHya, 3A0 "TatunHckuii KK3”, Poccust) 3a uckitoueHeM
IIHEeH, MpeaIecTBYIIINX TeCTUPOBaHUIO JoMUHaHTHOCTU. ConepkaHue TUIIEBbIX Be-
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LLIECTB, BATAMUHOB Y MUHEPAJIOB B KOPME COOTBETCTBOBAJIO MEXKIYHAPOAHBIM CTaHAAP-
TaM ¥ MO3BOJISUIO TIOJJHOCTBIO 00eCcneunuTh Bce (hU3NOJOTrnYeCcKre MOTPEeOHOCTH XUBOT-
HbIX. MiccienoBaHre ObIIO BBITIOJIHEHO C COOTIOAEHMEM TTIPUHIIUIIOB TYMaHHOCTH, U3JI0-
JKEHHBIX B TUPEKTHUBE eBporeiickoro coobimectBa (86/609/EC) U B COOTBETCTBUM C
npuHuunaMu bazenbckoil nekapaiuu U TpeOOBaHUSMM, YKa3aHHbIMU B JupekTuBe
2010/63/EU Esporeiickoro nmapinameHnTta u Cosera EBporneiickoro coro3a ot 22.09.2010 r.
MO OXpPaHE€ KUBOTHBIX, UCITOJB3YCEMbIX B HAYUYHBIX LICJIAX. npOBCﬂeHVIC OKCIICpUMECHTA
O6bLJ10 on00peHo aTuueckuM KomutetomMm PI'BHY “HUM HopManbHOI dusnoaoruu
uM. I1.K. AHOxuHa”.

HaMu ObI1 cO3MaH 3KCIIEPUMEHTAIBHBIN KOMILJIEKC JISI UCCIICIOBaHUS UepapXuye-
CKOTO CTaTyca KpPbIC B MaJIbIX TPYIINaxX, CXOXUN MO KOHCTPYKILIMU C UCITOJIb30BAaHHBIM
I1.J. Ila6anoBbeiM 1 A.A. JlebenesbiM [11]. YcTanoBka Bkimouana kamepy (52 X 30 X 19 cm)
C TIPO3payHbIMU CTEHAMU, K OJHOI M3 KOTOPBIX Mpujerajia NpunoaHsTas rardopma B
dopme Ky6a (10 x 10 cM), Ha KOTOpyIO MOTJia 3a0paThCsl TOJIBKO OaHa Kpbica. Hax ruiat-
¢dopMmoii pacniosaraiacs KOHUYMK IMTOWIKHU, 3aKPETJICHHON Ha Hapy>KHOI CTOpOHE KamMephl
Ha peryJupyeMoii BbICOTe, TaK, YTOObI KPbICHI MOTJIM JOCTUYb ITOWIKU B BEPTUKAIBHOI
CTOMKE.

JJ1st TUCTaHIIMOHHOTO HAOJIIOAEHUS 32 KPbICAMM, 3aITMCU U PETMCTPALlUU TTIOBEACHYE-
CKMX MATTEPHOB HaJll 3KCIEPUMEHTAIbLHBIM OOKCOM OblJla yCTaHOBJIEHA BeO-KamMmepa.
Kazkmoit kpeice mprcBanBajICsl CBOM HOMEP, KOTOPHIM HAHOCHWJICS MapKepoOM Ha CIIMHKY.

Tlepen skcrnepuMeHTAIBLHONM ceccueil KUBOTHBIE MOIBEPrajiuCh CYTOUHON MUTHEBOM
nenpuBauuu. KpbiC OQHOI rpyIiibl MOMEAIN B 9KCIIEPUMEHTANIbHYI0 Kamepy Ha 30 MuH,
rJe OHU BCTyNaJu B KOHKYPEHILIMIO 3a TOCTYII MOUJIKe, TooYepeaHO 3abMpasiCh Ha IiaT-
¢dbopMy U cTanKuBast ApyT Apyra.

[ToBeneHYEeCKHE ATTEPHBI PETMCTPUPOBAIM TUCTAHIIMOHHO Ha KOMIIBIOTEPE C TTOMO-
111bI0 pa3paboTaHHO# HaMu TIporpaMmbl “OTorpad”. [TocpencTBoM HaxkaTHs Ha KJIaBUIILY,
COOTBETCTBYIOIILYI0 HOMEPY KPBICHI, SKCIIEPUMEHTATOP OTMeuall, Kakasi UMEHHO OCO0b
3abpanachk Ha riatopmy. Ecinu kpeica ciesana cama, 3a ee HOMEPOM CJIeIoBaJl HOJIb, €C-
JIW K€ ee CTaJKMBasa Apyrasi ocodb — oTMeuUajli HOMEpP CTOJKHYBIIEro XXuBoTHoro. [1o-
cJie OKOHYaHUSI HaOMoAeHUsI B Iporpamme “Drorpad” aBTOMATMYECKU CO3IaBajiCs
aiin, conepxkalluii JTaHHbIEe 00 SKCcneprMeHTe (1aTa U BpeMsl TIPOBEICHUS, KOJTUUECTBO
JKMBOTHBIX, Macca Tejla, BO3pacT M MoJT KaXI0i KPbIChI), CyMMapHoOe KoindecTBo (N) u
o61ast iuTebHOCTD (7) MATHEBBIX aKTOB IS KaX/101 KPBICHI, a TAKXKE MOJIHASI BpEMEH-
Has TMHaMKKa (BpeMsl Hauajla v JJIMTEJIbHOCTh) 3aPErMCTPUPOBAHHBIX COOBITUIA.

TecTupoBaHMe TOMUHAHTHOCTH 1 OLIEHKY ME€PapXUUeCKOUN OpraHU3aiMu rPyIir MpoBO-
JIWJIU OIIVH pa3 B HENEJI0 Ha MPOTSKEeHUU 9 Heneb, HaYMHasi C MOMEHTA MOJyYeHUS KPbIC
U3 IMTOMHUKA U (DOPMUPOBAHUS TPYIII C UCTIOJIb30BAHUEM MPOLEAYPhl PAHIOMU3ALIMU.

PE3VJIBTATHI NCCIIEAOBAHUA 1 NX OBCYXIEHUE

Ha ocHOBe maHHBIX 3apErMCTPUPOBAHHON MOBENEHYECKONH aKTUBHOCTU CTPOWIMU TH-
CTOrpaMMbl pacrpenesieHUs1 KOJUYECTB U JIMTEIbHOCTEN MUThEBBIX aKTOB BCEX KPBIC
BHYTPM TPYIINBI 32 3KCIIEpUMEHTaJIbHYI0 ceccuto. Ha puc. 1 mpeacraBieH nmpumep ru-
CTOrpaMM, TTOCTPOSHHBIX JIJIST BCEX KPBIC OMHOM M3 9KCIepUMEHTATbHBIX TPYIIII.

PacyeT monv BpeMeHM UThs T 110 Kaxmoit Kpbice (B % OT 00I1Iero BpeMeHU CECCUM)
COBTMAAET C ompeAeieHrueM KoM UIIMeHTa KOHKYPEHTOCTTIOCOOHOCTH, TTPEITIOXKEHHBIM
I1.1. [lla6arnoBeiM 1 A.A. JIeGenesriM [11]. B Haleit paboTe MBI IIpemyiaraeM yYUTHIBaTh
He TOJIbKO CYMMapHYIO IJTUTEbHOCTD MUThsI KaXKA0i 0COOU, HO U KOJIMYECTBO €€ MUThE-
BBIX aKTOB N (B % OT 00ILIEro KOJIMYECTBA IMMUThEBBIX aKTOB BCEX KPBIC B IPYIIIE), TaK KaK
nokasaresib 7 HarpsIMyI0 He OTpaxkaeT KOHKYPEHTHbIE B3aMMOACHCTBUS MEXKIYy OCOOSIMM.

B monosiHeHHEe K CTaTUCTUYECKMM TMOKa3aTessIM MUTheBOI aKTUBHOCTH MBI Ipeiara-
€M OMpenesiTh JOMUHAHTHOCTh KPBIC, PACCUMTHIBAasI COOTHOIIIEHWE Yrcia mobden 1 Tmo-
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Puc. 1. TTpumep rucrorpamMm pacripeiesieHus KOJUIeCTB U JUTUTETbHOCTEN MUThEBBIX aKTOB BCEX JKMUBOTHBIX U3
OIIHO IpyIINbl B TedeHue 30-MUHYTHOM 9KCIIEPUMEHTAIBHOM ceccrr. JJaHHbIE MTpeaCTaBIeHbI B IPOLIEHTAaX OT
o61eit aktuBHOCTH (N %) 1 o61ero BpeMeHu nuThs (7' %) 3a TaHHYIO CECCHUIO.

Fig. 1. Histograms of the distribution of the number and duration of drinking patterns of all animals of one group
within a 30-min experimental session. The data are presented as a percentage of the total activity (N %) and total
drinking time (7" %) within a given session.

paxeHuil BO BceX NMajax C y4eTOM Pe3yJbTaTUBHOCTM KaXIOil KPbICBI OTHOCUTEIHLHO
CyMMapHOI akTMBHOCTU Tpynnbl. Ha ocHOBe NaHHBIX AMHAMUKM TOBEACHUYECKHUX MaT-
TEPHOB COCTABJISUIM COLIMOMETPUYECKUE MATPULIbI, COAEpXKalllue KOJIUYECTBO Moben 1
MOPaXEHUI KaxXI0i 0cCOOU B pe3ybTaTe €€ MMaIuYeCKX B3aNMOIECTBUM C KaXKIbIM U3
npeacTaBuTeNei rpyrnmnbl. B Tabnuile Takke YYMTHIBAIUCH aKThl, KOTAAa KUBOTHOE 0e3
OOpBOBI 3aj1e3aJ10 Ha MYCTYIO TIaThOpMy U CaMOCTOSTENbHO Tokuaano ee. [Ipumep co-
LMOMETPUYECKOI MaTPULIbI, TIOCTPOEHHON Ha OCHOBE PE3YJIbTATOB OJHOM SKCIIEPUMEH -
TaJIbHOM ceccuu, IpuBeAeH B TabJI. 1.

Jns orpeneneHUs MepapXUueckKoro craryca Kaxkaoi ocoOuM HamMu ObUT pa3paboTaH
nHaekc HS, pacCUMTBIBAEMBIN 11O Ceayromei hopMye:

HS = W/Lx IA) |GA(3),

rne W — cyMmapHOe KOJIMYeCTBO MO0e TaHHOW KPBICHI HAJ APYTUMUM OCOOSIMU TPYTITIbI;
L — cymMmMapHOe KOJIMYECTBO MPOUTPHILIENH JAHHOK 0COOU NPYTUM XXMBOTHBIM TPYIIIbI;
IA — vHOUBUaYyaNbHAsE aKTUBHOCTb KaXI0i 0COOU, BbIpaXkaemMasi Kak CyMMa BCeX IO~
6en (W) n akToB, KOrma Kphbica 3ajeslia Ha mycTyto tuiatdopmy 6e3 koHkypeHuuu (O1)
WIN KaK CyMMa BcexX mopaxeHuit (L) u aKToB, KOIZla Kpbica MOKMHYJIA iatdopMy 0e3
0opwObI (02); GA — o6lIast aKTUBHOCTh TPYIIBI, paBHAsE CyMMe WHOWBUAYAJIbHBIX aK-
TUBHOCTEI BCeX 0COOEi B IpyIIIIe.

WNupexkc HS Moxetr mpuHUMATh JitoOble 3HaueHus ot 0 go 1, a cymma 3HaueHuit HS
BCEX XXKMBOTHBIX B TPYIIie BHYTPU OJHOUN cecCUM paBHsSeTcs enuHule. Mepapxuueckas
OpraHu3allus TPYIbl ONpenessieTcsl MyTeM COIOCTaBleHUs paHTroB. KpbIchl, xapakTe-
pusytolyecss HauboJblleil BeTUUMHON uHaekca HS, SBASIOTCS NOMUHAHTHBIMU, B TO
BpeMsI KaK 0COOU ¢ MEHBIIIMM 3HAYEHUSIM paHTa 3aHMMAalT MOAYMHEHHOE TTOJIOKEeHHeE.
[Tpu 6a1M3KKMX 3HAYEHUSIX MHIEKCA Y IBYX 0co0eil, OlleHUBaeTCsl pe3yJibTaT UX Auaaude-
CKOTO B3aUMOJEUCTBUSI, a UMEHHO OTHOIIIEHUE WX O0eI APYT Had ApyroM (puc. 2).

HNHunekc HS xapakTepu3yeTcsi BHICOKOI JaOUJIBHOCTBIO U 00J1a1aeT YyBCTBUTEIbHO-

CTbIO K UIBMCHCHUWIO BHCIITHUX (I)aKTOpOB, BKJIIOYAs COLIUAJIbHBII KOHTEKCT U 06y‘{eHI/IC.
HDCZ[HOJ'IaFaCTCH, 4TO ITOCJIC CTAHOBJICHUA U B OTCYTCTBMU BHECIITHUX BO3JIEUCTBUI COLIU-
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Puc. 2. CxematnyHOe TIpeCTaBICHUE MePapXUUECKOM OpraHM3alMyi TPYIIIb XUBOTHBIX HA OCHOBE JaHHBIX
Tabauupl 1. B kaxnoil syeiike oToOpakeH HOMEP XXMBOTHOTO M COOTBETCTBYIOLLEE 3HAYEHUE COLUAIBHOIO
panra HS. CTpeJIKi HallpaBJICHbI B CTOPOHY OT “IobeaunTeist” K “IpourpasiieMy” ¢ yKa3aHUeM COOTHOIIICHMST
noGen K MopakeHUsIM.

Fig. 2. Schematic presentation of the hierarchical organization of the group according to the data shown in Table 1.
Each cell contains the number of the animal and a corresponding value of social rank (H.S). The arrows point
from the “winner” toward the “loser” with the win to loss ratio indicated above.

aJIbHas CTPYKTYypa rpyrmbl OTHOCUTCIIBHO cTabuJibHA U UBMEHEHUSI UHIEKCOB Y XKMUBOT-
HBbIX OJHOM Irpynmbl HE3HAYUTEIbHBI.

B otanuwme ot rucrorpamMmm COLll/lOMCTpI/I‘{CCKl/lﬁ METOA OIIPEACTICHUA JOMHWHAHTHOTO
craryca XKMBOTHBIX OoJice IIPEAITOYTUTEIICH, TaK KaK MHICKC HS sBngercs HOPMUPOBaH-
HbIM MOKa3aTeJieM U MO3BOJIsIeT 00bEKTUBHO OLICHUTh paHTu oco0eif Ha OCHOBE MX aHTa-

Ta6auna 1. TIpuMep COLIMOMETPUYECKOI MaTPUIIbI, COMEpKAIleil KOJIMYECTBO MO0e 1 Iopaxe-
HUI KaXI0W KPbIChI B KOHKYPEHIIMU 32 MMOUJIKY MTOCJIe CyTOYHOW MUThEBOM AeNpPUBALIMY, a TAKXKe
KOJIMYECTBO aKTOB, KOTJIa XKUBOTHOE 06€3 60pbObI 3aJ1€3/10 Ha MYCTYIO M1aTdhopMy WIM MOKUHYJIO ee
Table 1. Sociometric matrix containing the total number of wins and losses of each rat in the compe-
tition for the access to a drinking bowl after 24-h water deprivation and the number of events when
animals climbed to or left the platform without competition.

Ngr‘;ggf;‘fpa"r'gg;{)(i) I 2 | 3 | 4| 5 | w| oy |=w-+o1| HS
1 4 | 1| s |1 || 3 50 0.40
2 2 o | o | 1 | 3 | 30 33 0.07
3 I 1 3] 0 | 5 | 35 40 0.29
4 3 1 | 2 0o | 6 | sl 87 0.25
5 o | o o 1 1| 8 19 0.04
L 6 9 | 2

02, 44 |27 | | 8 | 1 GA=Y I4; =229

=L, + 02 50 | 33 | 40 | 87 | 19
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TOHUCTUYECKMX OTHOIIIEHUI C APYTMMHU CyObeKTaMM B AMAanaXx, B TO BpeMsI KaK T’MCTOrpaM-
MBI pacrpeeeHUsI KOJIMYeCTBa MUTheBbIX aKTOB U UX JUIUTEILHOCTENM HEe OLIEHUBAIOT B3a-
MMOOTHOILIEHUS MEXITY OCOOSIMU, @ OTPaXKaloT CyMMapHYIO CITOCOOHOCTD YIOBJIETBOPEHUSI
SKaKIbI KaXIbIM MHIVBUIYYMOM 3a BCE BPEMSsI 3KCIIEPUMEHTAIbHOW CECCUM, aHAJIOTUYHO
MoKa3aTesio KOHKYPEHTOCIIOCOOHOCTH, onncaHHoMy B padote I1.[1. [I1abanoBa u A.A. Jle-
OeneBa. bosnee Toro, 3auacTyro JOMUHAHTHOCTb KUBOTHOTO, PACCUUTAHHAS TI0 MOKA3aTesto
KOJIMYECTB MUThEBBIX AKTOB, HE BCETIa COBIAACT C €€ OLIEHKOI MO JUTMTEIbHOCTU MUThSI
1 Hao6opoT. MHaekc HS 1o3BosisieT OLIeHUTh PaHT XKMBOTHOTO B TPYTITE HA OCHOBE COOT-
HOIIEHUS KOJIMYECTB TM00Ee U MOPAXKEHUI C yUeTOM JOJIU €r0 UHIANBUAYATbHON MTUThe-
BOI aKTUBHOCTHU B 0011Iei1 aKTUBHOCTHU TpyTINbl 32 30-MUHYTHBII TTEPUO UCCIIETOBaAHMSI.

CornocTaiieHUE pe3yIbTaTOB TMCTOIPAaMM paclpenesieHUs KOJIMYeCcTBa U JJIUTeIbHO-
CTell MMThEBBIX aKTOB 1 3HAYEHUM nHIeKca HS, pacCUMTaHHOTO MO COLIMOMETPUYECKOM
MaTpulile, CBUAETEIbCTBYET O TOM, YTO KOHKYPEHTOCITIOCOOHOCTh KMUBOTHOTO, OIpe/e-
JICHHAsI TI0 TUCTOTpaMMaM, MOXET ObITh HE TOXIECTBEHHA collMaibHOMY paHTy. Harpu-
Mep, MO MPUBEAEHHbBIM BbIIIIE TAHHBIM BUIHO, YTO MUTheBasi aKTUBHOCTb KPBICHI 4 Obla
Ballle OCTaJbHBIX (pucC. 1), B TO BpeMsi KaK pe3yJabTaTbl COUMOMETPUYECKON MaTpUILIbI
(Tabi. 1) CBUAETEIBLCTBYIOT O TOM, YTO 3Ta 0COOb YIOBIETBOPSIIA MUTHEBYIO MOTUBAIIMIO
MPEeMMYIIECTBEHHO M30erasi aHTAarOHUCTUYECKUX KOHTAKTOB (T.e. 3aje3asl Ha IyCTYyIO
iatopmy). Camblil BBICOKUI paHT B TpyIIie ObLT Y KPbICHI 1 KaK pe3yJibTar rpeobiaaa-
HUS ee 11o0e/1 Hall BCeMU JPYTMMU OCOOSIMU TPYTITIBI.

IpennoxeHHass HaMU KCIIEPUMEHTAIbHAS MOJEb OTJIMYAETCS OT TPeJIOKEHHO
J1.T'. UBanoBBIM 110 psimy napameTpoB. B padote JI.I'. UBaHoBa HaOoneHWS IPOBOA-
JIUCh TOJIBKO 3a TPyMNIaMU U3 TPeX XXUBOTHBIX, 4 UX BPeMs COCTaBJIsLJIO 8§ MUH, YTO, IO
HallleMy MHEHUIO, HEIOCTATOUHO IIJIsl TOTO, YTOOBI MOJIHOLIEHHO OLIEHUTh TMHAMUKY TTH-
THEBOI'O U KOHKYPEHTHOTO ToBeneHust ocodeit. [Ipenmoxennniii 1.I'. UBaHOBBIM MHIEKC
BJIIT (BeposiTHOCTh JTOMWHAHTHOTO TIOBEACHMSI) UMEET OAWH CYIIECTBEHHBIM HemocTa-
TOK: OH MOXET IMTPUHUMAaTh paBHbIE 3HAYEHUS Y 0CO0Ei1, TPOSIBISIONIMX PA3HYIO0 CyMMap-
HYI0 aKTUBHOCTh. Hanpumep, sHaueHue nHaekca BIIT = 0.66, onpeaeieHHOE aBTOPOM
KaK JOMUHAHTHOE, MOXET ObITh MPUCBOEHO KaK KPbICE C BHICOKOU aKTUBHOCTb (COOTHO-
neHue 8 moden ocodu K ee 12 KOHTaKTaM CO BCEMM IPYTMMU KpbICaMU), TaK U KpbICe C
HU3KOM aKTUBHOCTBIO (COOTHOILIeHUE 2/3 cOOTBETCTBEHHO). [IpeanoXeHHbIIT HAaMU UH-
JIEKC MO3BOJISIET U30eXKaTh 3TOM MPOOJIEMbI 3a CUET y4eTa 10J1 UHANBUIYATbHOM Pe3yib-
TaTUBHOCTH KaXJA0M KPbICHl B CyMMapHOU aKTUBHOCTH TPYTIIIHI.

CylI1ecTBYIOT pa3HOOOpa3HbIe METOAbI OIPENeICHUST COLMAJbHBIX PAaHIOB 0co0eil B
rpynmnax [15], ocHOBaHHBIE Ha MOCTPOCHUM COLIMOMETPUYECKUX MaTPUIl, KOTOPhIE CO-
Jiep>KaT KOJIWYECTBEHHbIC 3HAUYEHMSI T100e M MOPaXKEHUM MEXIy BCEMM BO3MOXHBIMU
mapamu ocobeit rpynmbel. T.H. Clutton-Brock ¢ coaBr. [16] udydanu rmoBeaeHue caMIIiOB
0J1arOpOIHBIX OJIEHEH BO BpeMs TTOEAMHKOB B €CTECTBEHHOI cpejie oOuTaHus U PUKCU-
poBai COOTHOILIIeHUST Moben u nmopaxkeHuii. Ha ocHOBe moiydeHHBIX JaHHBIX PacCUu-
teiBayii nHAEKC CBI (Clutton-Brock’s Index), yaurbeiBaroniuii psiMmble 1 HETIPSIMbIE TT0-
Oenpl u mopaxeHusi. [log npsgMbiMu odeaMyu B JAHHOM cilyyae NMOHUMAETCsl Koauye-
CTBO IOOEXIEHHBIX TaHHBIM CaMIIOM OCOO0ei, B TO BpeMsl KaK HeIpsIMble I100€IbI
OMpEeNeISIIOTCS KaK 0011ee KOJUYEeCTBO 0co0eil, MoOeXIeHHBIX TeMU, Hal KOTOPbIMU
onepxaj nobemy naHHbI camell. TakuMm 06pa3oM, HEMPSIMbIE TTOOEAbI MOTYT XapaKTepu-
30BaThCs, cornacHo pabore M.C. Appleby [5], Kak TMHEHHBIC: caMell, JTOMUHUPYIOIINIA
HaJ ApYTMMU CaMllaMU, TaKXe JOMUHUPYET Hall TEMU, HaJl KEM JOMUHUPYIOT UM TTO0EX-
JIeHHbIE. DTO MOXET OBITh BhIpaXkeHO B Buze cxeMbl: A > B > C, A > C. Pacuet nunagexca
CBI npoBoguTcs coriacHo cienyoleit popmyite [17]:

CBI =(B+b+ 1)/(L+1+ 1) (1),

rae B — KoJnmyecTBo OCO6CVI, Haa KOTOPbIMU JOMUWHUDPYET JNAHHbIA caMcCll; b —KoM4ecTBO
OCO6€I7I, Hala KOTOPbIMU JOMUWHUDPYIOT ITPOUTPpABIINEC JaHHOMY CaMILly 00061/1; L — xonnue-
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CTBO 0CO0€ii, JOMUHUPYIOLIMX HAJ JAHHBIM CaMLIOM; / — KOJIMYECTBO 0COOEii, IOMUHUDPY-
JOIIMX HAll TEMU, KTO IOMUHMPYET Hall JTaHHBIM CaMIIOM.

OnHaKo HEAOCTAaTKOM MaHHOTO WHIEKCA SIBJISIETCST TO, YTO OH HE YUUTHIBACT KOJIMYE-
CTBO TTO0€ET 1 TTOpaXXeHUit, a MPOBOIUT TOJBKO KaueCTBEHHYIO OLIEHKY AUAANIECKIX B3a-
MMOOTHOILIEHUI BHYTPU KaxXKIo# mapbl ocodeit (Haa CKOJbKUMU OCOOSIMU JOMUHUPYET
JNaHHBINA caMell M CKOJbKO 0CcO0eii JOMMHUPYET HajJ HUM), pAaCCUMTHIBAS KOJUYECTBO
JKMBOTHBIX, HO HE KOJIMYECTBO aHTATOHUCTUYECKUX B3auMoaeiicTBuii. [1o aToii mpuunHe
nHiaekc CBI 60bliie MOAXOAUT IS U3YYEeHUST B3AMMOOTHOIIEHU BHYTPY OOJIBIINX TPYITI
JKMUBOTHBIX B €CTECTBEHHBIX YCJIOBUSIX Ha YPOBHE 11eJI0i nomy siiiu. [TpemtoxkeHHbIi HaMu
nHaekc HS obmamaeT 60abIIeH CHION NPpU N3YYeHUH TTOBEICHMS JIa00PAaTOPHBIX KMBOT-
HBIX B MaJIbIX IPYMMax, CylIECTBYIOLIMX COBMECTHO Ha MPOTSKEHUH JUIMTEIbHOTO Mepuoaa
BPEMEHM U XapaKTEPU3YIOIIMXCSI MHOTOKPATHBIMU AWAAUYECKUMU aHTAarOHUCTUYECKUMU
KOHTaKTaMU.

H.A David [18, 19] npemnoxun unnekc DS (David’s Score), KOTOpbIii yYUTHIBAET KO-
JIMYECTBO MOOET 1 TTOpaKeHU I 0co6eil TTOCPEeCTBOM pacueTa J0JIU TUaTuIeCKUX B3an-
MOIEUCTBUII KaXaoro cyobekTa Irpynmbl. B colimoMeTpuyeckylo TaOIUIy BHOCSTCS
3HAYE€HUSI COOTHOILIEHUH 1To0ea 0coOu K cymMMe TToded U mopakeHuit. JIias pacyera uc-
MOJB3YIOTCSI B3BEIIEHHBIE OO MoOed M mopaxeHuil. MHIeKc paccuuThIBaeTCsl MO
clienymoleit hopmye:

DS=W+W2—I—12(2),

re w — cyMMapHasl 1oJs1 noben JaHHON 0co0u; W, — CyMMa B3BELLEHHBIX N0j1ei nodes
WHAMBUAYYMOB, NOOEXAEHHBIX JaHHOM 0COObIO; / — CyMMapHasi 10J1s1 IPOUrphILIeit; /, —
CyMMa B3BEIICHHBIX JIOJICii MPOUTPHIIIICH MHIMBUAYYMOB, MOOEIUBIIUX JAaHHYIO OCOOb.
JlaHHbIe 1151 pacyeTa Mokasarteneil w, U /, MojydaloTcs B pe3yjbTaTe yMHOXEHUS JoJei
noben ¥ mopaxkeHU KaXk10ro MpOTUBHUKA HAa COOTBETCTBYOIIIME 3HaUYeHUss w u [ [17].
3HaveHus1 nHaekca DS MOTyT NpUHUMATh KaK IMOJIOXUTEIbHOE, TaK U OTPUILIATEIbHOE
3HaueHus. HepoctaTkoM JaHHOTO METO/a SIBJISIETCS TO, UTO B CJIydae OTCYTCTBUSI aKTUB-
HOCTHU XXMBOTHOTO (KOTJa abCoJII0THOE 3HAaYeHNEe er0 aKTUBHOCTU PaBHO HYJIIO), MHAECKC
DS MoXeT TIpeB30iTH UHAEKChI C OTPULIATEILHBIM 3HAYEHNEeM, YTO MPUBENET K Herpa-
BUJIBHOWM MHTEpPIIpeTalny pe3yabratoB. K Tomy ke, He yuuThIiBaeTcs 00111ast akTUBHOCTb
SKMBOTHOTO TTOMUMO HEMOCPEACTBEHHOTO B3aMMOMEHCTBUS C APYTUMMU oco0siMu. B oT-
Jauuue oT uHaekca DS, mpeanoxXeHHbI HaMu nHAeKC H.S He TpuHUMAaeT OTPUIIATeIbHEIe
3HAUYEHUS U TTO3BOJISIET BBISIBUTH XXMBOTHBIX, Ubsl aKTUBHOCTb OblJIa paBHA HYJIIO.

B norojiHeHrE K CTaTUCTUYECKOMY U COLIMOMETPUUECKOMY METO/IaM OLIEHKW PaHTOB
HaMU TIpeJjiaraeTcsi MPOBOJAUTD MOTOJIHUTEIbHBIN aHAINM3 TUHAMUKYU TTUThEBON aKTUB-
HOCTHU XXMUBOTHBIX Ha MPOTSKEHUU CECCUM, KOTOPbIN TTO3BOJISIET BHISIBUTH O0Jiee paHHU
JIOCTYIT OCOOU K TIOWJIKE MO CPABHEHUIO C IPYTUMU KPbICAMU U MHIUBUAYAJIbHBIN Bpe-
MEHHOM MaTTepH €¢ aKTUBHOCTU B TeYEHUE IKCIIepuMeHTa (puc. 3).

Ha puc. 3 npencrasieH rpaduk, oToopaxkkamlinii THANBUAYaTIbHbIE TUHAMUKHA MO-
MEHTOB OCYILIECTBJIEHUS U IJIMTEIbHOCTEN MUTHEBBIX AKTOB KPbICAMU OJTHOM M3 TPYTII 3a
30-MUHYTHYIO 3KCIIepUMEHTaJIbHYI0 ceccuto. OH WITIOCTPUPYET, UTO XUBOTHbBIE yIO-
BJIETBOPSUIM TTUTHEBYIO MOTUBALIMIO B Pa3Hbl€ MEPUOAbl BPEMEHU — PaHbIlIe WK MO3Xe
npyrux ocobeit. Tak, Hampumep, TgTast Kpbica CMOTJIa MOIUTD JIMIIb B KOHILIE 3KCITepU-
MEHTa, B TO BpeMsl Kak IepBasi U YeTBepTast KpbIChI JOCTUTAIN MOUJIKU KaK B HayaJje, Tak
U Ha TIPOTSDKEHUU Beeli ceccuu. TpeThst Kpbica Obl1a Hanbojiee aKTUBHA BO BTOPOU MO-
JIOBUHE CECCUU, a BTOpasi 0COOb AEMOHCTPUPOBAJIa SMU30ANYECKYI0 aKTUBHOCTh Ha MPO-
TSKEHUM BCEro OrnbiTa. Takoii aHalin3 TO3BOJISIET MOJYYWTh JOTOJHUTEIbHbIE Kaue-
CTBEHHbIE KPUTEPUU IJIs1 YTOUHEHUS COLMATBbHON MO3ULUU XXUBOTHOTO B TPYIIIE, 0CO-
OeHHO TP PaBHBIX 3HAYEHUSIX paHee pacCUYMTaHHBIX COLMaIbHBIX paHroB. MHaekc HS n
TUCTOTPAMMBbI pacnpenesieHUsI KOJIUUECTB U JJIUTEIbHOCTE MMUThEBBIX aKTOB SIBJISIIOTCS
WHTETPAJIbHBIMU MTOKA3aTEeNSAMU, OTPAXKAIOIINMU COLUATBHOE TTOJT0XKEHNE KaX a0 KPbI-
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Puc. 3. [IpumMep nMHAMUK MATTEPHOB MUTHEBBIX AKTOB BCEX KPbIC OAHON M3 IpyIn B TeueHUe 30-MUHYTHOM
9KCcHepUMeHTaIbHOM ceccuu. [1o ocu abelice — BpeMsi 3KCIEPUMEHTaIbHOM ceccuu (MUH), TIO OCU OpAMHAT —
JUTATEIBHOCTD MUTHEBBIX AKTOB KaXIOM KPBICHI.

Fig. 3. The dynamics of drinking patterns of all rats of one group within a 30-min experimental session. The X ax-
is shows the time of experimental session (min); the Y axis shows the duration of each rat’s drinking patterns.

Chl B LIEJIOM U OOIIYIO0 MTUTHEBYIO aKTUBHOCTD KUBOTHBIX, B TO BpeMsI KakK IMHAMUYECKUE
XapaKTepUCTUKU MUTHEBBIX aKTOB BHYTPU CECCUU TMO3BOJISIIOT OLIEHUTbh WHAWBUIYaJlb-
HBI NMUTHEBOM NMATTEPH KaXKIOW KPBICHI.

bonee paHHee yn0oBiIeTBOPEHME MOTUBALIMY XKaXIbl MOXHO TaKXe BBISIBUTb C TTOMO-
1LIbIO MTOCTPOEHUST KYMYJISITUBHBIX KPUBBIX IJIMTEJIBHOCTEN NOCTYIA K MOWIKE pas3iny-
HBIMM KpbICAMHU B IIPOLIECCE SKCIEPUMEHTA, a MPOBEIEHHWE MO HUM PErPECCUOHHOTO
aHaJIK3a TO3BOJISIET MOJYYUTh KOJWYECTBEHHbIE XapaKTePUCTUKU MATTEPHOB MUThEBOI
AKTUBHOCTH KPbIC U COTTIOCTABUTD UX 3HAYCHUS MEXKITY Pa3IMYHBIMU XXMBOTHBIMU (puc. 4).

ITo kymMynATUBHBIM rpacduKaM U ToKa3aTessiM JJMHeHoM perpeccuu y; = Ax + B; (A4; —
HaKJIOH, B; — nepeceyeHue ¢ 0Cblo OPAUHAT) MOXKHO ONPENEIUTh UHTEHCUBHOCTD U Ha-
YyaJIo MOMEHTA yJOBJIETBOPEHMSI KpbICAMU MUThEBOI MOoTUBaLMU. Tak, Ha puUc. 4 MOXHO
BUIETH, UTO YETBEPTasi KpbiCa IOCTUTAIA TTOWUJIKU OBICTPEE OCTAILHBIX U Obljla aKTUBHA
Ha BCEM TIPOTSIKEHUM IKCTIEPUMEHTATbHOI CECCHU, 2 BDEMEHHbIE ITPOMEXYTKH, B KOTO-
pble 3Ta Kpbica Obljla HEaKTMBHA, BOBHUKAIU JIMIb B KOHLIE HaOmoaeHusi. Kymynsatus-
HbI€ KPUBBIE TSI KPbIC 1 Y 2 WJUIIOCTPUPYIOT MEHBIIYIO JIJIsI HUX JTOCTYITHOCTh K OCY-
LLIECTBJIEHNIO MUTHhEBBIX AKTOB, UTO MPOCIEXKUBAETCS Ha BCeM MPOTsKeHUU 30-MUHYT-
Holi ceccum. TpeTbs U MsiTast KPbIChl, KaK IEMOHCTPUPYIOT UX KpUBbIE Ha puc. 4, CMOIIu
HayaTh yJIOBJIETBOPSTh MUTHEBYIO MOTHUBAILIMIO B KOHKYPEHTHON cCpene CBOEid TpyIIIbl
TOJIBKO B CEpeIMHE UM KOHIIE 9KCIIEPUMEHTAa COOTBETCTBEHHO.

OTINYUTEIBHOW OCOOEHHOCTBHIO U MPEMMYIIECTBOM Hallleil MOJIEN SIBJISIETCSI KOM-
TUIEKCHBIN TTOIXO, TIO3BOJISIONINI ONPENeTUTh COLIMATIbHBIN CTaTyC KaXKIOTO XMBOTHOTO
HE TOJbKO B AAHHBIN MEPUOJ BPEMEHU, HO U TIPOCIECAUTh AMHAMUKY (POpMUPOBaHUS,
CTaOMJIBHOCTh WJIU JAa0WMJIBHOCTD COLIMAIbHBIX PAHTOB BCEX 0CO0Eli, KOTOPhIE comepxKaTcs
COBMECTHO B TCUHCHHEC NJIUTCIIbHOIO rne€pruoga BpEMEHN 1M MOTYT IIPU 3TOM INOABEPraTrbCs
Pa3IMYHbBIM SKCIIEPUMEHTATbHBIM BO3ICHCTBUSIM.

Taxkum obOpa3oM, IIPOIEMOHCTPHUPOBAHO, YTO pa3pabOTaHHBIA HAMU METOJI SIBJISIETCS
KOMIIJICKCHBIM U HE TOJILKO YUYUTBLIBACT U O6’b€,£ll/lH$lCT rnoxasaTejiv, NpEeaJI0KEHHbBIC IPY-
TMMHU aBTOpaMU, HO U TIO3BOJISIET BBISIBUTh MHAVMBUIYAJIbHBIC XapaKTEPUCTUKU MTUTHEBOI
U KOHKYPEHTHOI aKTUBHOCTU KaXIOl 0COOU MOCPENCTBOM MOCTPOEHUSsT TpacUuKOB AU-
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Puc. 4. [TpumMep KyMyJISITUBHBIX KPUBBIX [UTUTEIbHOCTEI MUTHEBBIX aKTOB B TeueHHE 30-MUHYTHOTO 3KCIEPH-
MEHTaJIbHOI'O ceaHca y KpbIC ofaHoU u3 rpymil. [1o ocu abcuucc — BpeMsi 9KCIIepUMEHTaIbHOM cecCUM (MUH),
MO OCU OPJAMHAT — TEeKYIIMe 3HAYCHUsI HAKOIJICHHOM CYMMBI JUIMTEJIbHOCTE! OCYILIECTBICHHBIX PaHee MUThe-
BBIX aKTOB. JIJIsl IBYX KPBIC MPEACTaBIEHbI TPEHIbI U (HOPMYJIbI C BBIUUCICHHBIMU XapaKTepPUCTUKAMU JIMHEH -

HOro perp€CCUOHHOIO aHajausa. y — NJIMTCIBbHOCTb IMUTHEBbIX AKTOB, HAKOIUICHHAsA B TCYCHUE SKCIICPUMEH-

TaJIbHOM CECCUU; X — BpPEMsI SKCIIEPUMEHTA; R? — enmunua JIOCTOBEPHOCTH amlpOKCUMALIUH.

Fig. 4. Cumulative curves representing the duration of drinking patterns of all animals of one group within a 30-min
experimental session. The abscissa shows the time of experimental session (min); the ordinate shows current val-
ues of accumulated sum of drinking pattern durations. The trends and formulas with the parameters of linear re-
gression are calculated and presented for two rats. y — the duration of drinking patterns, accumulated throughout

the experimental session; x — time of the experiment; R2 — reliability index.

HaMUKM aKTMBHOCTM >KMBOTHBIX 32 KXY 3KCIEPUMEHTAILHYIO CECCUI0, U TIpociie-
JIUTH TIPOLIECC CTAHOBJIEHUSI, @ TAKXKE OLIEHUTh YCTOMYMBOCTb NePAPXUUECKOI OpraHu3a-
LIMM TPYII B TEUEHUE IJIUTEJILHOTO nepruoja uccienoBaHus. OH MOXET ObITh YCTIEIIHO
TMPUMEHEH B UCCIEAOBAHUSIX HEHPOOMOIOTMUECKUX KOPPEJISITOB COLMAIbHOI CTPYKTYPhI B
rpyIax XWUBOTHBIX, a TakKKe JJIsl BhISIBIEHUSI 3 HEKTOB (hapMaKOIOTMUeCKUX areHTOB
Ha colMaJibHOE TTOBEICHUE.

WM3BecTHO, 4TO akTuBaLUs NpepPOHTATBHON KODPBI, SIBJISIIOIIEHCS OCHOBHBIM 1I€H-
TPOM MCITOJIHUTETLHOTO KOHTPOJISI, HETIOCPEACTBEHHO CBsI3aHa ¢ 00paboTKOI nH(popMa-
1M o colanbHoi nepapxuu [20]. Xupypruueckoe pa3pylieHUe 3TOM 00JacTy BbI3bIBaeT
U3MCHCHMUA COLIMAJIBHOI'O NMOBCACHUS XKMBOTHOTO U NPUBOAUT K CHUKCHUIO €TI0 Uepap-
xuyeckoro craryca. PaHee Obu1o moka3zaHo [21], 4TO KpbICHI, Y KOTOPbIX MPOBOAUIOCH
pa3pylieHue 00J1acTi MeAUaIbHON NMpedPOHTATBHO KOPBI, TPOSIBIISIIOT CYOOpAUHAHT-
HOE TIOBEAEHUE B TPOLIECCe aHTATOHUCTUYECKUX B3aMMOJIEMCTBUI U XapaKTePpU3YIOTCS
CHMXXEHMEM MOTHMBAllMY B Mpoliecce KOHKYPEHIIMU 3a TojaKperuieHue. PaspyiieHue ne-
pemHeil TTOSICHOI KOpPbl, aKTUBHOCTb KOTOPOI CBsSI3aHA C COPEBHOBATEIBHOI CITOCOOHO-
CThio [21], MPUBOAUT K CHUXEHUIO MHTEPECA KPBICHI K JPYTUM OCOOSIM I'PYMIIbl U XY/ -
IIEHUIO COILIMAJIbHOM MaMsITH, a TakXke HapylIeHWIO Mpollecca MPUHSTUS pellieHUil B
rpynirie [22]. BaxHbli1 BKJIag B MOAYJISILIMIO JOMUHAHTHOTO MOBEAECHUSI Y XKUBOTHBIX BHO-
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cuT 3¢pHEKTUBHOCTb CUHANITUYECKHMX CBSI3El B MeAUAJIbHOM NIpedpoHTaIbHOI Kope [23],
CBsI3aHHAsI C YPOBHEM 3KCIpeccur reHoB Ras wiu cyobenuuuiibl GluR4 rioyramaTHbIX
AMPA-peuientTopoB. B yacTHocTH, TTOKa3aHO, YTO BO3AEUCTBYS, MPUBOISIIUE K YBeIUYe-
HUIO WV CHUKEHUIO 9KCIIPECCUN 3TUX TeHOB, COMPOBOXIAIMCH POCTOM WJIM MajeHUEM
WHAEKCOB JOMWHAHTHOCTU COOTBETCTBEHHO. PapMaKoIornyeckoe MHrMoOupoBaHUe 10-
damurHOBbIX D2-pelienTopoB BBEAEHUEM aHTArOHUCTA CYJIbIIMPUAA MPUBOIUT K CHUKEHUIO
COLIMAJIBHOTO paHra y IOMUHAaHTHBIX Kpbic. C Ipyroil CTOpOHbI, BBE€HNE aHTarOHUCTA
nodaMUHOBBIX D2-perenTopoB XXUBOTHBIM € 00Jiee HU3KMM COLIMAJIbHBIM PAHTOM HeE
OKa3bIBaeT BIIMSIHUE Ha COLIMAILHEIN cTaTyc ocobeii [24].

3AKJIIOYEHHME

[IpencraBiieHHbIE B JAHHOU pab0OTe METObI M MOAXOAbI K OMPENETeHUIO COLIMATbHBIX
PaHTOB JIAOOPATOPHBIX XXUBOTHBIX, COAEPKAIIUXCS B TPYIIaX B TEUEHUE IIUTEIbHOTO
nepruoja BpeMeHU, MO3BOJISIIOT MPOBOJAUThL OLIEHKY MEPApXMYECKOUN CTPYKTYPhI MasbIX
TPYIII XXMBOTHBIX B JJAOOPATOPHBIX YCJIOBUSIX C YYETOM WHAMBUAYAJIbHON aKTUBHOCTH
KaXJI0il 0cOOU U BPEMEHHOI TUHAMUKY U3MEHEHMUS TTaTTEPHOB MUTHEBOTO MOBEACHUS.
IIpemyioxxeHHBINT HOPMUPOBAHHBIN MOKa3aTeb COLMAIbHOTO paHra H.S Mo3BOIsIeT yuu-
ThIBaTh IMAINYECKHE B3aUMOIECTBUS KPbIC U MX aKTUBHOCTb. [ MICTOrpaMMBbI pacrpeae-
JIEHUST KOJIMYECTB U JUIUTETbHOCTEN MUTHEBBIX aKTOB, MATTEPHBI MUTHEBOTO MOBENCHUS
KaXIOU KPbICHI B TPYIIIE, a TaAKXe KYMYJISITUBHbIE KPUBbIE IUTEILHOCTEN TTUTHEBBIX
aKTOB TMO3BOJISIIOT MPOAHAIM3MPOBATh KOHKYPEHTHOE TMOBEACHWE W WHIWBUAYaJTbHBIE
XapaKTepUCTUKU KaXKA0H KPbICHl KAaK BHYTPU OHOU CecCuU, TaK U Ha NPOTSIKEHUU T -
TeJibHOro nepuoaa. PazpabotaHHble MOJEIN Y METOJBI MOTYT ObITh TIPUMEHEHBI 7151 U3Y-
YEeHUSI U3MEHEHUIA COLMalbHOW OpraHu3alMy TPYMHI MPU PA3TUYHBIX ATOJIOTUYECKUX U
HEWPOXMMUYECKUX BO3ICUCTBUSX.
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The Technique for Determination of Social Rank in Laboratory Animals in Small Groups
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Here, we present the technique to determine the social rank in rats based on the quanti-
tative analysis of sociometric matrices built using the data on the antagonistic relation-
ships between the animals during competition for reward. We compare and evaluate the
existing techniques and propose a new experimental model of the dominant behavior as-
sessment in small groups of rats in laboratory conditions that considers the individual
drinking activity of each rat, as well as the dyadic competitive relationships. The data
analysis is based on the histograms of the drinking duration for rats, the ratio of the vic-
tories and losses in dyads during the competition for access to drinking bowl, and the
evaluation of the motivation to satisfy the thirst during the periods of experimental ses-
sions. The approbation of the developed technique has demonstrated that the imple-
mentation of these approaches allows for accurate determination of the social rank of
each rat, as well as for monitoring of the dynamics of the formation, stability, and plas-
ticity of social organization in the groups throughout the whole period of their existence.
Therefore, this complex technique may help to determine the relationships between the
hierarchical structure of the groups of social animals, their individual social rank, and
various physiological, pharmacological, environmental, and other factors.

Keywords: social rank, hierarchical organization of group, dominance, sociometric ma-
trix, competition, drinking motivation
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