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IIpenucaoBue HAYYHOI0 pPeJaAKTOPA

IMepen Bamu kHura jaypearoB ITymurnepoBckoit npemun bepra XémnpnoOnepa u DaBapna
OcbopHa Yuicona «[lyremectBre K MypaBbsiM», KOTOpasi, IO 3aMbICITy aBTOPOB, SIBJISIETCS XyJIO-
’KECTBEHHO-HAyYHON MUHHUATIOPOW MX OoJiee 00BEMHOTO 1 MHOTOKPATHO MPOLIMTHPOBAHHOTO B Pas-
JIMYHBIX HAYYHBIX yOnukaiusx Tpyaa “The Ants” (1990)!. anHblil HanOosee NOMHBIA Ha MOMEHT
U3[aHUs 0030p, BKJIIOYABILIMI BCe OCHOBHbIE pa3liesibl MUPMEKOJIOTUM (HAyKHU O MYypaBbsX), ObLI
aJIpecOBaH «CJIEAYIOIIEMY MOKOJIEHHI0 MUPMEKOJIOroB». M AefCTBUTEIbHO, MHOTHE HAYMHAIOLIME
MCCIIeZIOBaTEIM MypPaBbEB B Pa3HBIX CTPaHaX, B TOM YHCJIEe aBTOP STUX CTPOK, MEUTAIIN ITPUOOPECTH
KHUTY “The Ants”, COIEpKaBIlLyI0 HE TOJIBKO OYEHb HACBIICHHBIA TEKCT, HO ¥ MOTPSICAIOIINE WUILTIO-
crpauui. «IlyremecTBre kK MypaBbsM» POJUIOCH HA BOJTHE YCIIEXa CBOETO «ITyJIUTLIEPOBCKOTO MPe-
IIIECTBEHHMKA» U, MOXKHO CKa3aTh, CTAJIO €ro MPOBOIHUKOM B IIMPOKMX Kpyrax J0OO3HATEIbHOM
MoJIoExkH. K TOMy k€ MIMEHHO 3Ta KHUTa ONTUMAJIBHO NOAXOOUT VIS IEPEBOAA HA APYTHUe SI3bIKH,
YTO MHOTOKPAaTHO YBEJIMUYMBAET €€ ayquTopuio. OTHAKO BpeMs, pa3lelIIoIee OpUrnHal U NEpEBO,
a TOYHee HayYHbIe OTKPBITUS Pa3HOTO MacIITaba, KOTOPhIE MTPOUCXOAST B MUPMEKOJIOTHH JIOBOJIBHO
9acTo, 3aCTaBJISIOT BHOCUTh HEOOXOAMMbIE KOPPEKTHBHI JaKe B HAYYHO-XYJOKECTBEHHBIN TEKCT.

Bonee yerBepry Beka pasfensaioT OpUTMHAI U MPEAIaraéMblil BHUMAHUIO YUTATENIEN PYCCKO-
SI3BIYHBIN 1IepeBo “Journey to the Ants”. 3a 3T0 BpeMsi KOPEHHBIM 00pa30M U3MEHIIIACh CHCTEMATHKA
MYypaBbEB — B OCHOBHOM OJ1aroziapsi MOJIEKYJISIPHO-TeHETHUECKAM HCCIIeIoBaHusIM. B ama3oHckoi
ceJibBe ObLT HallJleH MypaBei, KOTOPBI, 110 METKOMY 3aMEYaHHIO BCE TOro ke . YUIICOHA, Ha3BaH
Martialis, T. e. «MypaBerd ¢ Mapca», U BBIIEIEH B CaMOCTOATEIbHOE MoaceMencTBo Martialinae.
ITo3gHee ObUIO yCTAHOBIJIEHO, YTO BMecTe ¢ mojaceMeiictBom Leptanillinae, npencraButenu KoTo-
POro ToXke BeAyT MON3eMHBIN 00pa3 ku3Hu, Martialis heureka (Tak Ha3bIBaETCS €AMHCTBEHHBIN MOKA
By Martialinae) HaxoAUTCA B caMOM OCHOBaHMM (PMJIOTEHETUUYECKOTO peBa MypaBbeB. Ha ocHOBe
METOJAa MOJIEKYJIAPHBIX YaCOB C YYETOM JaHHBIX MAJEOHTOJIOTMH 3BOTIOLMOHHOE BPEMS MYPaBbEB
orieHuBaercst B 139-158 mutH siet, a ux konbiOesbio npu3Hana lOxHas Amepuka (Moreau, Bell,
2013)%. OtTyna ke, BEpOsATHO, OepET Havyalo M MoAceMeircTBo Myrmeciinae, K KOTOPOMY OTHO-
CATCS aBCTPAMICKHE MypaBbU-OyabIorH Myrmecia N «IAHO3aBPOBbBIA MypaBeil» Nothomyrmecia
macrops. 3axXBaTbIBAIOLIYI0O UCTOPUIO OTKPBITUSA M TOMCKOB MOCJIEJHETO BUA PACCKa3bIBAET I71aBa
«IIpoTo-mypaBbn».

3a BpeMs, polle/Iiee ¢ MOMEHTa BbIX0/Ia KHUTH, ObLIO orucaHo ete 6osnee 4300 BUI0B Mypa-
BbEB, T. €. 00bEM cemelicTBa Formicidae yBemmumics Ha Tpetb. He MeHee 3HauMMble W3MEHEHUS
MIPOM3OILIMA B COCTaBE POIOB M TpUO MypaBbeB. Tak, MHOTHe poabl ObiBIIEH TpUObl Dacetini BKJTIO-
YeHsl ceivac B pof Strumigenys, a cama TpuOa Boluia B cocTtaB Attini, K KOTOPOil OTHOCATCS] B TOM
yKcie MypaBbU-TUCTOPE3bl. VI MypaBpsAM-JIMCTOpE3aM, U JalleTUHAM, OXOTHUKAM Ha HOT'OXBOCTOK,
ylesaeHo OOoNbIlioe BHUMaHKUE Ha CTPAHMIAX 0OCYkKJaeMOil KHUTU. MBI MOCUMTAI HEOOXOIMMBIM B
TEKCTE WM XOTsI Obl B MPUMEUYaHMX JaTh BAJIWAHBIC, T. €. YHOTpeOsieMble B HACTOsIIIEEe BpeMs,
Hay4HBbIE Ha3BaHU BCEX YIIOMUHAEMbIX TAKCOHOB MYPaBbEB U IPYTUX HACEKOMBIX.

KoHe4yHO, OCHOBHBIM cOliep/KaHHEM KHUTH SIBJISIETCS] He 0030p TAKCOHOMUYECKOTO pa3HO00-
pasus, a ONMUCaHUe TOro, Kak MBYT MypaBbU. PacimdpoBke HHTEPECHBIX BOIIPOCOB UX OMOJIOTUU
aBTOpbI B cyMMe MocBATUIM Oonee 80 JieT, u3ydast MypaBbEéB B IIPUPOJE HA Pa3HbIX KOHTUHEHTAX
u B Jaboparopun. Tak, Ha OCHOBE TOPILICYHBIX JMMOHHBIX AEPEBbEB OBUTM CO3[aHbI YCTIOBUS IS
colepXkaHusl B JaOOpaTopu MypaBbEB-TIOPTHBIX Oecophylla, KOTOpble CTPOSIT THE3/1a U3 JIUCTHEB,
COeMHSAS UX JIMYMHOYHBIM HIeNKoM. TiiarenbHble HaOMOAEHHUS MO3BOJIMIM aBTOPaM YCTAHOBHTh

! Holldobler B., Wilson E. O. The Ants. Belknap (Harvard University Press), Cambridge, MA, 1990, 732 pp.
% Moreau C. S., Bell C. D. Testing the museum versus cradle tropical biological diversity hypothesis: phylogeny, diversification,
and ancestral biogeographic range evolution of the ants // Evolution. 2013. 67(8). P. 2240-2257.
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0COOEHHOCTH KOMMYHHUKATUBHOM CUCTEMBI 9THX MypaBbEB. He MeHee nHTepecHble HaOIoieHr s yaa-
JIOCh TPOBECTU HAJ MYPaBbsIMU-JIMCTOPE3aMU, KOTOPblE OYEHb TPYAHbI B Pa3BEJECHUU, MOCKOJIBKY
TSI TUTaHKS! ¥ BBIKAPMJIMBAHU S PACTLIONA BHIPALMBAIOT Crielprueckre rpuOKY Ha M3MeTbYEeHHBIX
KPYIHBIMU paOOYMMMU JIUCTBSIX U IPYTHX 3eJICHBIX YaCTSIX PACTEHUH B MOI3EMHBIX Kamepax OOJIbIIOro
oobeMa. Ha mpumepe MypaBbEB-THCTOPE30B, TI0 MHEHHUIO D. YHJICOHA, TIONTydYaeT MOATBEPKICHIE
KOHIIETIIIUST «CyMepOprann3Ma». Tou mpobiemMe MocBsIleHa OTAebHas rasa, a B 2009 r. BblLIa
TpeThs KHUra b. Xémnpnoonepa u 3. Yuicona “The Superorganism”. B ocHOBe KOHIIeNIMy — mpe/-
CTaBJIEHHE O TOM, YTO CEMbsI MYPaBbEB (B KHUT'€ CEMbU MYpPaBbEB HA3bIBAIOTCS «KOJIOHUSIMU» ) SIBJISI-
eTCsl €IMHBIM I1eJIbIM Harofooue opranusma. [Ipu 3Tom otnenbHble paboune ocoOu (KacTbl) MOTYT
paccmarpuBaThCsl KaKk 4acTW TaKOro OpraHuM3Ma — Halpumep, Kak najblbl Ha pyke. He BpaBasch
31ech B IOOPOOHOCTH, XOUETCsl OMYEPKHYTh, YTO HECMOTPSI Ha aOCOJIOTHYIO 3aBUCMOCTD OT/IEJTb-
HBIX MYPaBbEB OT COIIMYMa, OHU HE yTPAuMBAIOT B HEM CBOeH MHAMBUAyabHOCTH. CeMbsi 0Oiie-
CTBEHHBIX HACEKOMBIX IPECTABIISET COOOHN HepapXUUIECKyI0 CUCTEMY, TOITOMY YCIeX B €€ N3y4eHNU
CBSI3aH C BbIJICJIEHUEM UM OITUCAHUEM JIEMEHTOB Ka/I0T0 UepapXxuyeckoro ypoBHs (3axapos, 1972,
1978, 1991).

JI1s1 pyCCKOSI3BIYHOTO YMTATENsl, MPUBBIKIIETO K CO3EPLAHMIO OOUTATENIel CeBEpHBIX JIECOB,
OylleT MHTEPEeCHHIM 3HAKOMCTBO C )KM3HEHHBIM YKJIAIOM U MOPOH OYeHb OPUTMHAIBHBIM BHEITHUM
OOJIMKOM TPOIIMUYECKHX BHJOB, KOTOPBIE COCTABJISIOT MOJABIsAOIIee OOBIIMHCTBO MPEACTABUTENCH
Bcero cemeiicrna. [loxkaiyil, caMbIMi SIpKUMHM B 3TOM IIJIaHE MOKHO Ha3BaTb MYypaBbEB-KOUEBHU-
KOB. DT MYpaBbH HE CTPOSIT 'HE3[], a BMECTO HUX OOpa3yloT TaKk Ha3biBaeMble OMBYaKd U3 COO-
CTBEHHBIX TeJl. B 1IeHTpe NoIyMUJUIMOHHOTO CKOIUIEHHSI HAXOIUTCS PacIlyIof U IUIOAyIas caMka (B
KHUTE TaKHe CAaMKH Ha3bIBAIOTCS] «KOPOJIEBAMU» ). ABTOPBI OMUCHIBAIOT YePEIOBAHUE CTAIIMOHAPHOM
U Kouylolen (a3, OTKPHITHIX Y 3TUX MypaBbeB Teopopom [Helipiiol n 4ETKO yBA3aHHBIX C pENpo-
OYKTUBHBIM IIporieccoM. B 3aBucHMOCTH OT BUJOBOM NIPUHAIEKHOCTH Pa3InyaeTcsl TAKTUKA OXOThI
MypaBbEB-KOUEBHUKOB. Hanbosiee MOIHBIMU BRITIIAIAT peitnsl Eciton burchelli, korna MypaBbu UayT
CILIOIIHBIM BeepoOOpa3HbIM (PPOHTOM, a MX JOOBIYEH CTAHOBATCS HE TOJBKO WICHUCTOHOTHE, HO
Ja)Ke MEJIKME IMO3BOHOYHBIE KMBOTHBIE. ABTOPBI BCle 32 YWUIbAMOM [OTBaJIbAOM NUIIYT O TPEX
9BOJIIOLIMOHHBIX BOJIHAX MY PaBbEB-KOUEBHUKOB, IPEJICTABIEHHbIX Ecifon u Neivamyrmex B AMepuKe,
Dorylus u Aenictus — B Adprike n A3, 1 00 MX CXOACTBE Kak pe3yJbTaTte KOHBepreHImu. [lei-
CTBUTEJILHO, B KOHIIE XX BEKa X paccMaTpuBaJIM Kak Tpu nojcemeiictsa — Ecitoninae, Dorylinae u
Aenictinae cooTBeTCTBeHHO. OJIHAKO Ha OCHOBE HEJJAaBHUX MOJIEKYJISIPHO-TEHETUYECKUX UCCIIeIoBa-
Huii (Brady et al., 2014)* ObIJI0 yCTaHOBJIEHO, YTO TIEPEUYKCIICHHBIE TAKCOHBI TPOUCXOIAT OT OHOTO
Mpeika ¥ MO3TOMY ceivac 0ObEAUHSIOTCSI BMECTE C LEJIbIM PSJIOM JPYTMX POIOB B OJHOM IOACE-
merictBe Dorylinae. Tem He MeHee, BAXHO OTMETUTbh, YTO KOUEBOW 0Opa3 KWU3HHU, UM HOMAJIU3M,
LIMPOKO PaCpOCTPaHEH CPei TPOITMYECKUX MYypPaBbEB U BCTpeYaeTcsl B APYrux noacemencrsax. O
HUX YUTaTEeNb TOXKE Y3HAeT Ha CTPAHUIIAX JAHHOW KHUTH.

Bo Bcex compymax NepBOCTENEHHYIO POJIb UIPAIOT CPEACTBA KOMMYHHMKAIMUA. Y MYpaBbEB
UCTIONB3YIOTCSl Pa3HbIE CTUMYJIBI (3pUTEJIbHBIE, 3BYKOBbIE, OCSA3aTe/IbHbIE), HO IJIABHBIM CPEICTBOM
OOIIEeHU ST BNISIETCS A3bIK XUMUYECKMX CUTHATIOB. MypaBbi UMEIOT MHOTO JKeJIE3, BBIIEISIONIUX CUT-
HasbHBIe BeriecTBa (pepomonsl). CregoBble (pepOMOHBI UCTIOJNIB3YIOTCSI MHOTUMHU MYPaBbsIMU 151
3(ppeKTUBHOI BHETHE3JOBOM JieATeIbHOCTH. OCOOSHHO HAJISTHO 3TO MPOSIBIISIETCS BO BpeMst HaOe-
T'OB TaK Ha3bIBa€MbIX MYPaBbEB-pa0OBIIa ielblieB. HeKOTOpbIe U3 HUX «HAYYMJIMCh» BBIIENIATH Bellle-
CTBA TPEBOTH BHUJA-MUILICHHU, YTO MPAKTUYECKH 00€30pyKMBAET X03sieB THe3/1a. [ He30BoM 3amax
JIEKUT Y MYpPaBbEB B OCHOBE pa3/Ie/IeHUs] Ha «CBOMX» M «4y:KUX», IPU ITOM BUOBask NMPUHAI-
JIEKHOCTh OTXOAWUT Ha BTOPOH IUIaH, O YEM YBJIEKATEIbHO HANMCaHO B IMaBe «ColualibHble Tapa-

3 3axapoB A. A. BHyTpuBHIOBbe OTHOIEHNs y MypaBbeéB. M.: Hayka, 1972. 216 c.3axapoB A. A. MypaBeii, ceMbsi, KOJOHHS.
M.: Hayka, 1978. 144 c. (xuaura nepemsgana B 2019 r.).3axapos A. A. Opranuzanust cooOmecTB y MypaBbeB. M.: Hayka, 1991. 277 c.
4 Brady S. G., Fisher B. L., Schultz T. R., Ward P. S. The rise of army ants and their relatives: diversification of specialized

predatory doryline ants / BMC Evolutionary Biology. 2014. 14:93.
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3UTHI: B3JIaMbIBas Kon». KiaccnueckuM npuMepoM TaKUX B3JIOMILMKOB SIBJISIOTCS JKYKU-CTapuiIm-
HU/IBl, KUBYIIME U TUTAIOIIMECS PACIUIONOM B MYPaBEMHUKAX PbIKMX JIECHBIX MYPaBbEB, a 3UMOM
— B rHe3aax Myrmica. b. X€mipao6iep B cepuy OpUTMHATIBHBIX SKCIEPUMEHTOB BBISICHUII, KAaKUM
MMEHHO 00pa30M B3JIaMbIBAIOT XUMHYECKUI KOJ| TMUYMHKYU U B3pOCyble kyku Lomechusa pubicollis
(= Atemeles pubicollis): TMUUHKY JEAIOT 3TO AJISI TOTO, YTOOBI OCTAaThCSl B MypaBEHHUKE, a UMaro —
YTOOBI TPOHUKHYTH B HETO.

[NomuMo mompoIaek M COIMaIbHBIX Mapa3siToOB €CTh Y MypPaBbEB U MOMOIHUKH, 00eCTeuu-
BalOIIME UX MOCTOSHHBIM nponuTtanueM. O HUX uzeT peub B maBe «TpodoOuoHTs». CMbICH B3a-
MMOJICVICTBUSI MypPaBbEB U TJIEH MOHATEH, HaBepHOe, BceM. O/IHAKO aBTOpPbI IPUBOAAT TaKUE IPH-
Mepsl TpooOH03a, KOTOphle OYAyT MHTEPECHHI Jake OCBEIOMJIEHHOMY uuTaTemo. Tak, HaBepHsIKa
MIPUBJICYET BHUMAHUE OTKPHITHIN YIbprxoM MallBuiieM 1 ero Kosieramu Tpogo01o3 MypaBbEB U3
rpynnsl Dolichoderus cuspidatus i MyqHUCTBIX YepBerioB pona Malaicoccus, OOUTAIONIMX B TPOITHU-
YecKUX Jiecax Manai3uu. DTu MypaBbU BeyT KOUeBOW 00pa3 KU3HU, HO, B OTJIMYHME OT JISTHOHEPOB,
TOJIAraloTCsl HA CBOMX MYYHHCTBIX YEPBELIOB, KOTOPbIE CHAOXKAIOT UX Majpio. MypaBbu MepeHOCST
YepBeLIOB Ha OIpeeIeHHbIE BUIbl PACTEHUH, U TI0 Mepe HEOOXOIUMOCTH MUTPUPYET BCSI CEMBSI.

He moxeTt octaBUTh paBHOAYIIIHBIM CTUJIb U3JI0KEHH 1, KOTOPbIH OAYEPKUBAET OYTH AETCKYIO
MIPUBSI3aHHOCTH U JIIOOOBb aBTOPOB K 0OBEKTaM CBOMX HcciienoBaHuil. COOCTBEHHO, 3Ta MPUBSI3aH-
HOCTh HAYMHAeTCs C UX JercTBa. B maBe «O yo0BH K MypaBbsiM» aBTOPHI MUIIYT O CBOMX TEPBBIX
1iarax B MUPMEKOJIOTMH, KOTOpbIE HAYaJIMCh C JIETCKOro BOCXMIIEHUs OT yBuieHHoro. s Bepra
310 ObLIA ceMbsi Camponotus, KOTOPYIO OH HalllesI 0] KAMHEM B JIeCYy B OKPECTHOCTSIX OaBapCKOro
Oxkcendypra, Kyzia OH OTIIPABUJICS BMECTE C OTLIOM — YBJIEYEHHBIM 300J10r0M. Y J7a BbI3Basla BOC-
XUILEHUE CeMbsI JKeJIThIX MypaBbeB Lasius (Acanthomyops), KOTOPbIX OH HAIIEN O] OTCIOUBIIEHCS
KOpo# craporo mHs B napke Pok-Kpuk B Barmmuarrone. [Tporum rofpl, ObIBIINME IE€TH CTAJIM 3HAMe-
HUTBIMH MHUPMEKOJIOTaMH, HO COX PaHWJIKCh X JTIOOOBb M MHTEPEC K MypaBbsiM. Kak nHavye Bocnpu-
HUMaTh TEp3aHusl YK€ BCEMUPHO M3BECTHOIO JBapaa YWICOHA B MOMCKAX OTBETA, YEM MMTAETCs
3araiouHblii Thaumatomyrmex ¢ MaHAUOYIaMH, TOX0XKUMU Ha BUITbl? [TouTH 1Ba iecsiTKa JieT uccre-
J0BaTey MpopaboTany B TECHOM KOHTakTe B ['apBaprckom yHuBepcutere. MITorom 3710l padoThI
craimu “The Ants” 1 KHUTa, KOTOpasl cerlyac repe;] Bamu.

B nocnenHee BpeMs BO3pOC MHTEPEC K COACPKAHUI0 MYyPaBbEB — MUPMUKHUIIEPCTBY. [leTsam
CTaJIU JAPUTh MypaBbUHbBIE (PEPMBI, B KOTOPBIX MOKHO HAOMIOAATh M YXaKMBATh 32 CEMbEH MypPaBbEB
(OOBIYHO U151 TOTO UCTIONB3YIOTCSI My paBbU-KHEIbI). C 3TOro MOXET HauaThCsl CEPhE3HOE YBICUSHNE
MupmMekosioruei. OHaKo, Kak MOKA3bIBAET OMBIT OOIIEHUS CO IKOJIbHUKAMU U CTYIEHTaMH1, OCHOB-
HOU TPYAHOCTBIO SIBJISIETCS HEXBATKa JOOPOTHOM MH(OPMAIIMKM O TOM, C Yero HaumHaTh. [Ipeiarath
YM Hay4HYIO JUTepaTypy Hea(p(EeKTUBHO, a HECTIEMAIM3UPOBAHHBIE NHTEPHET-PECYPCHI 3a4aCTYIO
cofepKaT OTKPOBEHHBIE OIIMOKH M BPsI JIM IOMOTYT yIiTyOneHuio nHTepeca. MOXHO HaesITbCs, 9TO
kHUra «IlyremiecTBue Kk MypaBbsM» HaWAET CBOErO UMTATesi UMEHHO CpPeAu MOApPOCTKOB. U3 Heé
OHH Y3HAIOT HE TOJIbKO MHOT'O YAUBMTEJIBbHBIX (DAKTOB U3 KU3HU MYPaBbEB, HO U O TOM, KaK MOKHO
UX COfepKaTh U U3y4aTh’.

3 OHBIM UM TATEIAM MOKHO TIOCOBETOBAT CIIIE JIBE KHHTH C IPAKTHUECKMMU PEKOMEHIALIMSM 10 M3yYeHHIo MypaBbén: 1) [ityc-
ckuii I'. M., Bykun A. I1. 3nakombTech: Mypassu! M.: Arponpomusiar, 1986. 216 c.; 2) lynaes E. A. Mypasbu IloqmMocKoBbs:
METO/IBl SKONOrnYeckux uccnegoBanuii. M.: MocropCIOH, 2-e uzn. 96 c.
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IIpeaucaosue

MoHorpadust «MypaBbi», KOTOpYI0 Mbl o1yonrkoBaa B 1990 rogy, noHpaBuiach KpUTUKaM
Y HEOXXU/IAHHO NIPUBJIEKJIa BHUMaHUe MM poKoi myonuku. Ho oHa Obliia mpejHa3HaueHa MpeumyILe-
CTBEHHO /17151 OMOJIOTOB M TIpe/ICTaBIIslIa COO0M CKOpee SHIMKJIONEANIO U Iy TEBOAUTENb IO MUPMEKO-
Jioruu (Hayke 0 MypaBbsix). U MOCKOIIBKY €€ OCHOBHO 11EJTbI0 ObLIIO MAKCUMAJILHO MOJTHOE OCBEILIEHIE
TEMBI, OHa TOJIyYUJIacCh OYeHb OOBEMHOM: 732 CTpaHMLIBI, MHOXKECTBO TaOIML M LIU(P, TEKCT B ABYX
KOJIOHKax, pazmep 26 Ha 31 cantumerp (B TBEpIOM 00n0xKe) U Bec 3,4 kunorpamma. [pore roBops,
3TO HE Ta KHUTa, KOTOPYIO JTI0O0M MOXET KYIUTh CIy4ailHO U MTPOYECTh OT KOPKU A0 KOPKH. Jla Mbl
Y He MBITAJIMCh NIepe/iaTh B HEH BCIO YBJIEKATEIbHOCTb M3YYEHHS STUX MOTPSCAIOIINX HACEKOMBIX.

B «IlyTtemecTBun K MypaBbsiM» CTaJI0O HAMHOTO MEHbIIIE TEXHUYECKUX TEPMUHOB (M TEKCTA B
1IeJIOM) ¥ 3aMeTeH Hen30eKHbII YKJIOH K TeMaM U BUJIaM, HaJl KOTOPBIMU MBI paboTaii inaHo. Ecim
e U3-3a crielupUKH KaKoro-1moo pasjesa HaM BCE ke MPUXOANIIOCh OCTABIIATh TEPMUHBI, Mbl Cpasy
e UX MOSCHSIN.

BHauasnie MBI pacKpbslBaeM OCHOBBI, HO TOCTENIEHHO BCE ITyOkke MOrpyXaeMcsi B eCTeCTBEH-
HYI0 ICTOPHIO MypaBbEB. MBI HauMHaeM ¢ OOBSICHEHHS TOTO, MOYEMY MYypaBbH TaK YAWBHTEIIHHO
ycrienHsl. MBI cuuTaeM, 4To /IeJI0 BO B3aUMOACHCTBUM WIEHOB KOJIOHMH®, KOTOpOE MO3BOJISIET UM
OBICTPO MCHOJIBL30BaTh UMetolHecs cuiibl. CoBMeCTHbIE AEHCTBHS HAa 3TOM YpOBHE 3(P(heKTUBHOCTU
CTaJIM BO3MOKHBIMU OJ1aroiapst porpecCUBHOMY Pa3BUTHIO XUMUYECKON KOMMYHHMKALIMK: B 3aBUCH-
MOCTHU OT BHELIHUX OOCTOATE/ILCTB MyPaBbU BbIIEIIAIOT U3 Pa3HbIX KEJIE3 BELIECTBA, KOTOPHIE BbI3bI-
BAIOT Y IPYTHX OOWTaTeNel FHe3/1a TPEBOTY, BJIeUeHUe, CTpeMIICHHE yXaKMBaTh 32 OOIBHBIMH, ITPE/-
JaraThb ely ¥ OCyLIECTBJISATh MHOXKECTBO JIpyrux jies. MOXHO cKa3aTh, YTO MYPaBbU TaK YCIIEIIHBbI,
MIOTOMY UTO, KaK U JIIOIU, XOPOLIO YMEIOT OOIAThCA.

KonoHust — 310 1IeHTpaIbHBIA 3JIEMEHT KU3HU MYpPaBbeB. JIOAIBHOCTh pabOUMX K HEl MOYTH
aOcoimoTHa. Bo3MOXHO, IMEHHO MTO3TOMY OpPraHM30BaHHbIE KOH(JIUKTBI MEK/y KOJOHUSMU OTHOTO
Y TOTO K€ BHJA CIIy4alOTCsl TOpa3o vaille, YeM BOMHBI MeXIy JoabMU. B 3aBUcMMOCTH OT BUAA
1J1s1 N0OeAbl MypaBbH KUCTIONB3YIOT ITPONaraHay, Je3uH(pOpMalnio, CJeXKKY 3a IPOTUBHUKOM U Mac-
COBBIE HaIlaJIeHUs1 — MO OTAEIbHOCTH UJIM KOMOMHUPYS 9TU NpUEMBL. B KpailHuX ciydasx ogHu cpa-
KAIOTCS1, KMJasi KAMHH B CBOMX BParoB, B TO BpeMsI KaK JIpyrue IMPOBOASAT HaOery /11l 3axBara pados,
YTOOBI TAKMM OOpa30M YBEJIWYUTh YMCIEHHOCTh CBOMX padO4YMX M BOMHCKMX moppasaeneHuid. Ho
Y BHYTPHU BOIOIOIIMX KOJIOHUI He Bcerja BCE INIAJIKO0, Jaxe B YCIOBUSX OTYasSHHON OOOPOHBI TeppH-
Topun. Cpe MypaBbEB pacpoCTpaHEHO STOMCTUYHOE TTOBE/IEHNE, OCOOSHHO KOT/ia JeJI0 KacaeTcst
PenpoayKTHBHBIX MpaB. Paboune ocodu, obnagaomiye SsMIHUKaMy, MHOTa COPEBHYIOTCS C KOpoJIe-
BOM, IoMe1[asi COOCTBEHHBIE sTiila B OOIIECTBEHHBIE «sICI». B OTCyTCTBHE KOPOJIeBHI (2 MHOTIA Jake
B €€ MPUCYTCTBUM) OHU OOPIOTCS 32 TOCMOACTBO. DHTOMOJIOTY BBISICHUIM, YTO KOJIOHUIO MYPaBbEB
NOJ/IeP’KMBAET JTAPBUHOBCKUI OaJlaHC MeXIy BbIKMBAHUEM 32 CYET BEPHOCTU KOJIOHUH C OJJHOM CTO-
POHBI 1 GOPHOOI 32 KOHTPOJIb BHYTPH He€ — ¢ qpyroil. OpraHu3arisi )KU3HA WICHOB KOJIOHUH JOCTa-
TOYHO CJIO)KHA, YTOOBI Ta CTajla SKBUBAJEHTOM XOPOLIO CKOOPAMHUPOBAHHOIO I'MIAHTCKOIO Opra-
HU3Ma — 3HAMEHUTOI0 CyNepopraHu3Ma HaCeKOMBIX.

MBblI okaxem, YTo MypaBbi BO3HUKJIY €1LE BO BpeMeHa JMHO3aBPOB, OKOJIO CTa MUJIJTUOHOB JIET
Ha3ajl, ¥ OBICTPO PaCIPOCTPAHMIIUCH 110 BceMy MUpY. Kak 1 OOJIBIIMHCTBO PYryX JOMHHHUPYIOIIUX
(bopM kM3HHU (32 UCKIIOYEHUEM YeJIOBEUECTBA), OHU PA3MHOKAIUCh MTOBCIONY, CO3/1aBasi MHOXECTBO
BuoB. Ceifuac obIiee KOIMYEeCTBO BUAOB MypaBbEB, BEPOATHO, UCUHCIISIETCS IECATKAMHU ThICSY. B

© B KHHTe 1101 CIIOBOM «KOJIOHHST» TIOHUMAETCS CeMbsl MypaBbEB. O TOM, UTO HaceJIeHHe FHe3/1a SIBJIeTCsl MMEHHO CEMbel, TOBOPUT
TOT (baKT, YTO BCE MYPABBH SIBIISIOTCS] IOTOMKAMH CAMKH-OCHOBATEJIHHUIIBL, T. €. POACTBEHHMKAMH. DTO MPEKPAcHO NMOHUMAIOT
aBTOPBI KHUTH, HO IO CJIOKUBLISHCS TPAJULIY B aHIIOSI3BIYHOM JIMTEpaType Mo OOIIECTBEHHBIM HaCeKOMBIM HCHOJIb3YeTCs] TEPMUH
«colony» — KonoHUs. B oTeuecTBeHHON JMTepaType KOJIOHUEeH 0003HAYaeTCsi BpeMEHHasl HaJceMeiHas CTpPYKTypa, cocTosiuas u3
CBSI3aHHBIX OOMEHAMH MaTepUHCKOTO MypaBeiHIKa 1 OTBOIKA(OB). — [Ipum. Hay4. peo.
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3. VYuncon, b. Xémnpnodnep. «IlyrtemecTBue K MypaBbsiM»

CBOEM Pa3BUTHUU OHU MPOJAEMOHCTPUPOBAJIM BIIEUAT/IAIOIIEE PACIIPOCTPAHEHUE aJaliTUBHBIX (hOPM.
TOMY BTOPOMY aCHeKTy MX BOJIOIMOHHOIO JOCTHKEHHUs MTOCBAIIEHa BTOpast MOJIOBUHA KHUTH. B
Hell Mbl PACCMOTPHM BECh CIIEKTP MYPaBbUHOTO OMOPA3HOOOpa3usi, OT COIMAIbHBIX MAPA3UTOB JIO
00eBbIX 0COOEH, KOUEBbIX CKOTOBOJIOB, MACKUPYIOIIMXCS OXOTHHIL U CTPOMTENIEH TepMOperyJnpye-
MBIX HEOOCKPEOOB.

COBMECTHO MBI TIOCBATHJIA U3YYEHHIO MypaBbEB Ooubiiie 80 JieT, M HaM eCTh YTO paccKas3aThb
— OoT 3a0aBHBIX MCTOPHI O TTyOOKHMX KCKYPCOB B HayKy. Mbl Take OMMPAIMCh Ha MCCIIEIoBa-
HUA COTCH APYIUX SHTOMOJIOT'OB. M-I XoTUM MNOACIMTHCA HCKOTOPBIMU BIICYATIICHUAMU U PAJOCTBIO,
KOTOPBIC UCTILITAJIA MBI U IPYTUC y‘{éHbIe. Mmu HaaceMCd, YTO Hallla KHUT'a I[TIOKAXET YUTaTeJIAM, YTO
9T HACEKOMBIC BO MHOI'MX OTHOIICHUAX BaKHBI JJIA CYIIECTBOBAHUSA YCIOBCKA.

Bepm Xénnvooonep,
Dosapo O. Yuacon
3 aneaps 1994 e.
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3. VYuncon, b. Xémnpnodnep. «IlyrtemecTBue K MypaBbsiM»

TI'ocmoacTBo mypaBbéB

MVYPABDBU — Hama crpactb, a HayyHast AUCUMIUIMHA, KOTOPOW Mbl 3aHUMAEMCsl, Ha3BaeTCs
Mupmekonorueil. Kak u Bce MUpPMEKONOrd — a B MUpe MX He OOJbllle MATUCOT, — Mbl BOCIIPUHU-
MaeM MOBEPXHOCTh 3eMJIM U30MPATETbHO — KK CETh MypPaBbUHBIX KOJIOHUI. Mbl 3Ha€M Hau3yCTb, T1e
JKUBYT T€ WM WHBIE BU/Ibl MyPaBbEB, — HA30BUTE JTIOOYI0 TOUKY MuUpa. ['1e Obl Mbl HU OBLITH, X TIOBCE-
MECTHOE PacIpOCTPaHEHUE U TIPEICKa3yeMBblil XapaKTep MOMOTraloT HaM YyBCTBOBAaTh ceOsl Kak JIoMa.
MBbI 4aCTUYHO HAyUYWJIMCh MOHUMATh MX SI3bIK M OMpeeIEHHbIe CTPYKTYPBl YCTPOICTBA UX OOIIe-
CTBa JIy4Ille, YeM KTO-THOO0 TIOHUMAET MoBeeH e Jiiojiel. Mbl BOCXHITIaeMCsl HE3aBUCUMOCTBIO STUX
HAaceKOMbIX. MypaBbH MPOAOIIKAIOT NIepeMeNIaThCs Cpeid MOPOKIEHHOTO HAMU Xa0ca, U, KakeTcs,
UM BCE paBHO, MPUCYTCTBYIOT Ha TUIAHETE JIIOAU WM HET, TIOKA Y HUX OCTaETCsl MaJIEHbKUI KyCOUeK
MUHUMAJIbHO HAPYILLIEHHOW CPe/bl ISl TIOCTPONKY THE3/1a, MOUCKOB MUIIY — U PUYMHOKEHHUsI CBO-
ero Buja. ['oponckue napku B Agexe u Can-Xoce, CTyIeHd Xpama Maiisi B YIIIMase ¥ BOJIOCTOYHBIN
*€n06 B CaH-XyaHe — JIMIIIb HEKOTOPhIE U3 MHOTHX HMCCIIEOBATEIbCKUX OOBEKTOB MOCIIEHUX JIET,
I7ie, CTOsI Ha YeTBEPEHbKAX, Mbl HAOMIONAJIM 32 STUMU KPOIIEYHBIMU CYIIECTBAMU, HE MOI03PEBal0-
IIMMHU O HAILIEM MPUCYTCTBUM M OMHOBPEMEHHO SIBJISIOIIUMUCS 0OBEKTaMU JTIOOOMBITCTBA U 3CTETH-
YeCKOro HacJaXICHUs BCEH HaIlleH KU3HU.

Oo6wme MypaBbEB Mopaxaet BooOpaxeHue. Pabounii MypaBeil B MUJUTOH pa3 MEHbIIE YeJio-
BEKa, U BCE K€ MYpaBbH, B3AThIE B 1IEJIOM, CONEPHUYAIOT C JIIObMU 32 TOMUHUPYIOIEe MOIOKEHEe
Ha cymie. [IprcioHuTech K JI0OOMY JIepeBY, U TIEPBbIM CYIIIECTBOM, KOTOPOE OKaKeTCsl Ha Bac, CKO-
pee Bcero, OyzaeT mypaseid. [Iporyssiitech O MPUrOPOLY, BHUMATENIBHO IS/ HA 3eMJTI0 U CUMTAsI
paziyuHbIe BUbI )KUBOTHBIX, KOTOPBIE BaM MOBCTpevatoTcsi. MypaBbu MOOEIAT OHOM JIEBOI PYKOIA,
TOYHee, nepeHen nankoi. bpuranckuit s3uToMosor K.b. Yusbsamc ogHa) sl MOACYUTAN, YTO YUCIIO
HACEKOMBIX, KUBYIIMX HA 3emMJie B TaHHBII MOMEHT, COCTaBJISIET OAWMH MUJUTUOH TPUJLTUOHOB (10 18).
[To KoHCEpBaTUBHBIM OLIEHKAaM, MypaBbU COCTaBIAIOT 1 % OT BCeX HACEKOMBIX, CJIeJOBATENIbHO, UX
o0I1ast YMCIEHHOCTh — IECATh ThICSY TPHJUTMOHOB. Paboure ocodu, B 3aBUCIMOCTH OT BU/Ia, BECST B
cpeadeM ot 1 10 5 MusuMrpaMMoB. B COBOKYITHOCTU BCe MypaBbU B MUPE BECAT IIPUMEPHO CTOJIBKO
ke, CKOJIbKO Bce Jiioau. Pa3fenéHHas Ha KpoIeuHbIX 0ocoOel, 3Ta GuoMacca He3aMeTHO TIOKPBIBACT
BCIO 3€MHYIO TTOBEPXHOCTb.

Takum 00pa3oM, MypaBbU B 3HAYMTENILHOM CTENCHW MPeoOnajaloT HaJl OCTATbHON YacThio
(haynbl 1 yOpHI, XOTSI 3aMETHO STO CTAHOBUTCS JIMIIIb TOTA, KOT/Ia Balll B3MJISL MPUMIOJHUMAETCS
HaJ1 TIOBEPXHOCTBIO 3eMJIM BCETO Ha Mapy MUUTUMETPOB. OHU YIPABJISIOT KU3HSAMU U IBOJIOIUEH
OIPOMHOTO KOJIMYECTBA JPYIMX XUBOTHHIX U pacTeHui. MypaBbu-paboune — TJIaBHbIC XUIIHUKU
MHpa HACEKOMBIX U MaykoB. OHU (pOPMHPYIOT CBOCOOPA3HbIE «KJIaJOUIIIEHCKUE OTPSIbI», COOUpast
6onee 90 % TPyNoB cyIecTB COOCTBEHHOTO pa3Mepa /Il TPAaHCIOPTUPOBKU B CBOM THE3/A U MTOCTIe-
AYIOIIero MCIOJIb30BaHUS B KauecTBe KopMma. [lepeHocst ceMeHa Jiisl ellbl M pa30pachiBasi HEKOTO-
pble U3 HUX HeCheICHHBIMUA BOKPYT MypaBEelHHUKA, OHU CITIOCOOCTBYIOT PaCIPOCTPAHEHUIO OOJIBIIIOTO
KOJINYECTBA BUIOB pacTeHnil. OHU MepeMenaoT OOJIbIIE TTOYBBI, YeM JOXKICBbIe YePBU, U TIPU STOM
MEPEHOCST OrPOMHOE KOJIMUYECTBO MUTATEJIbHBIX BEIIECTB, JKU3HEHHO BAXHBIX I HA3EMHBIX KO-
CUCTEM.

7 PeanbHbiit BKJIaJ MypaBbéB B TPAHCIIOPT MIOYBbI 3ABUCHT OT KOHKPETHBIX BIIOB M IPUPOIHOI 30HBL. B JIECHOM 30HE poitb 10%K-
JeBbIX YepBell B MepeMeLLeHIH TTOYBBI CYILIIECTBEHHO OOJblIe, YeM y MypaBbEB. KpoMe Toro, poioruas AesiTe/IbHOCTh MypPaBbEB cocpe-
JOTOYEHA B Ipefeiax THe3/a, a JOXKIEBble YepBH OKa3bIBAIOT O0Jiee PaBHOMEPHOE BIMSIHUE Ha MOYBY. — [Ipum. Hayu. peo.
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3. Vuncon, b. Xémpnodnep. «IlyrtemiecTBre K MypaBbsiM»

HesepositHoe paszHooOpaszue 9500 BUAOB® MypaBbEB MOXKHO YBHIETh Ha Ipumepe pado-
ynx ocobeil. HaBepxy B 1ieHTpe — mypaBel-Oyipaor poma Myrmecia; cieBa OT HErO — KPYITHBII
Amblyopone n xoueBoil Mypaseii poxaa Eciton ¢ ceprioBuaHeiMu MaHauOymamu. CripaBa OT Mypa-
Bbs1-OyJbiora U300pakeH Polyrhachis ¢ MHOTOIIMITOBBIM TOPCOM, a TIOI HUM — i€ onuH Polyrhachis
u Odontomachus ¢ nuaHbIMA MaHauOynamu. (Pucynku Typuna Popcaiita.)

8 B nacrosmee Bpemst oncano 6onee 13 830 BuoB MypaBbéB n3 337 pono (www.antcat.org). — Ipum. Hayu. peo.
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3. Vuicon, b. Xémpnoomnep. «IlyremecTBue K MypaBbsM»

PaznooOpasue mypasbeB F0xHON AMepuku. CneBa Dolichoderus ¢ IIMHHON «Ilieeii»; cripaBa
Daceton ¢ mmnaMu 1 AJMHHBIMU YeTIOCTSMU-JIOBYILKOW. MypaBbu B LIeHTpe: cBepxy Pseudomyrmex,
cHU3Y I1ockuil Zacryptocerus. (Pucynku Typunga ®opcaiira.)
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3. Vuicon, b. Xémpnoomnep. «IlyremecTBue K MypaBbsM»

Pa3zHooOpasuee MypaBbEB Ha IpuMepe KPYITHOTo IiaHa ux rojioB. 1o yacoBoil cTpenke OT
BEpXHero JieBoro yria: Orectognathus versicolor u3 ABCTpanuu; OOUH U3 KPYIHENIIIMX B MUPe Mypa-
BbEB — Camponotus gigas ¢ octpoBa BopHeo; Zacryptocerus v Gigantiops destructor n3 FOxHoi1 Ame-
puku. (CKaH 3JIEKTPOHHBIX MUKPOCHUMKOB — 911 CenuHr.)

bnarogaps cneumanuzanyy B aHATOMUM U TIOBEJEHUM MYypaBbH 3aIOTHSIOT Pa3JIMYHbIe HUILLIH
1o Bceil cpesie cBoero oourtanus. B necax Llentpanshoit n KOxHONH AMEpHUKH MOKPHITHIE IHIIAMA
PBIKHE JIMCTOPE3Bl BBIPAIMBAIOT I'PHObI Ha KYCOUYKAaX CBEKMX JIMCThEB M IIBETKOB, KOTOpPHIE TIepe-
HOCAIT B MOJ3EMHBIE KaMepsbl; KpolleuHsle Acanthognathus 0BT HOTOXBOCTOK IIPU MOMOILM CBOUX
IJIMHHBIX, TIOXOKMX Ha KalkaH MaHAUOYIT; CIeTible, IOXOXKe Ha TpyOouky Prionopelta, riy0oko 3a6u-
paroTCs B LIENM pas3iiaralouxcsi OpEBeH It OXOTh Ha YEITyHHUII; MypaBbHU-KOUEBHUKN COBEPIICH-
CTBYIOTCS B IOCTPOEHHH BeepOOOPas3HBIX (POPMHUPOBAHMIA, KOTOPbIE MO3BOJISIOT UM OyKBaJIbHO CMe-
CTH TIPaKTUYECKH 000 KMBOTHOE; MOKHO MOYTH OECKOHEUHO OMMCHIBATH Pa3HOOOpa3ue BUJIOB,
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3. VYuncon, b. Xémnpnodnep. «IlyrtemecTBue K MypaBbsiM»

TIOSIBUBIIIMXCS B TIOTOHE 32 JOOBIYEH, TPyNaMH, HEKTApOM U PAaCTUTEIbHBIM MatepraioMm. Ha 3emie
MYpPaBbH JOCTUTAIOT BCETO, YTO AOCTYMHO HaceKOMbIM. C OIHOW CTOPOHBI, BU/IbI, IIPHCIOCOOUBIIIH-
ecst JIIs1 )KU3HU TIIYOOKO B MOYBE, MOYTH HUKOT/IA HE BBHIXOAAT HA MOBEPXHOCTh. BBICOKO Hall HUMU
MYpaBbH C OOJBIIUMHU IIa3aMHU 3aHUMAIOT KPOHBI IEPEBbEB — HECKOJIBKO BUIOB XKUBYT B U3SITHBIX
THE3JaX U3 JINCTHEB, CKPEIUIEHHBIX IIETKOM.

Bo Bpems noe3nok B PUHIISHANIO HAC OCOOSHHO TIOPA3KUJIO IOMUHUPOBAHUE MYPABhEB — ke
B IIPOXJIaJHBIX JIecaX, PACKMHYBIIMXCS BIUIOTh 10 CeBepHOro mojsipHoro kpyra. B cepenune mas
Ha I0)KHOM T0Oepexkbe y OONBITMHCTBA JEPEBbEB JIMCThSI TOJIBKO HAYMHAIOT MOSIBIIATHCS, HEOO mac-
MYypPHO€, HaKpariblBaeT JOX/Ib, a Temreparypa He nogaumaetcs Boie 12°C (54° o dapenreity —
HEKOM(OPTHO KaK MUHUMYM [Tl HEIOCTATOUHO TETLIO OfIETHIX HATypasucToB). Ho MypaBbu ObLH
aKTUBHBI Be3ie. OHU KMILEN Ha JIECHBIX TPOIAaX, Ha OFPOMHBIX IOKPBITHIX MXOM BaJIyHaX U B TPaBsl-
HUCTBIX KOUKax 00yoT. Ha HECKObKUX KBaJpaTHBIX KMJIOMETPaxX MOKHO ObUIO BCTPETUTH 17 BUIOB
— TpeTb U3BECTHOU (payHbl PUHIISHANU.

Ha 3emiie B ocHOBHOM TipeoOnananu Formica, ppikie W YEpHBIE MypaBb Pa3MEpPOM C KOM-
HaTHYI0 MyXy. KoHycooOpa3Hble rHE3/1a HECKOIBKUX BUJIOB, TIOKPHITHIE CBEKEIePEKOMAHHOM MOYBOM
U (pparMeHTaMu JIMCTBEB U BETOK, B KAXKAOM M3 KOTOPHIX KUBYT COTHU THICSIY paboumx ocoOeid, B
BBICOTY JJOCTUTJIM METpa U OoJiee, 4To AJisl Hac KBUBaJIeHTHO 40-3TaskHOMY HEOOCKpEDyY. TToBepx-
HOCTb KYIOJIOB KMIIeJa MypaBbsiMU. OHU 1IN KOJIOHHAMU JJIMHON B HECKOJIBKO JIECSITKOB METPOB
MEX/1y COCEJHUMHU MypaBeWHHKAaMH, MMPUHAJICKAITMMU OIXHON KOJOHUK®, UX JAWUCHUILTMHUAPOBAH-
HbIE JISTMOHBI HAIIOMUHAI MHTEHCHBHOE JIBUKEHUE aBTOMOOMIIEH Ha ME3K/IyTOPOIHEM IIOCCE, ECITH
CMOTPETDb Ha HETO U3 HU3KOJIETSILIETO CaMOJIETA. [Ipyrue KoJIOHHBI TEKJIM BBEPX IO CTBOJIaM COCETHUX
COCEH, Tjie JOOMPAJIHCh 10 TPYII TIeld U cOOMpau UX CaJKkue 3KCKpeMeHThl. HeOonbias apmus
(ypakupoB IBUrasIach O NMepeceu€HHON MECTHOCTH B MOUCKax J00buM. HekoTopbie BO3BpaIlaiuch
C TYCEHMIIAMU Y TIPOYMMH HaCEKOMBIMHU. [[pyrue Hamagaam Ha KOJOHUH Oojiee MEJIKUX MYPaBbEB U
nocJie moOebl HeCIM TPYIbl TOOEKIEHHBIX TOMOH — B KAYECTBE €/Ibl.

B necax ®uHIAHIMM MypaBbU — IJIABHBIE XUIIHUKH, NMAJATBIIMKU U PHIXJUTEIN MOYBHL. B
KOMIIaHUM C (PUHCKUMHU SHTOMOJIOTAaMHU Mbl M3YYaJIM IOYBY I0J] KaMHSIMH, BEpXHHUE CJIOU I'ymyca
Y THUIOIIME KYCKH JIPEBECHUHBI, pa30pOCaHHbBIE T10 JIECY, U Mbl PEIKO HAXOAWJIM YYaCTKU Pa3MEpoOM
OoJiee HECKOIBKMX KBAJPAaTHBIX METPOB, HA KOTOPHIX HE ObLIO 9THX HACEKOMBIX. TOUHBIN YyUET Umnc-
JIEHHOCTH 0CO0el elé MpeaCcTONT MPOBECTH, HO BECbMa BEPOSITHO, UYTO MypaBbu cocTaBiisiioT 10 %
(v Gostee) OT OMOMACCHI KMBOTHBIX B 3TOM PETHOHE.

PaBHast unmm nake OGbIas Macca XKMBBIX MypaBbEB BCTpeUaeTcsl B Oosee KapKUX perroHax.
B tponmyeckom secy Hepaneko oT MaHayca, KpymnHeriiero ropoga bpasuiuu B neHTpaibHOl Ama-
30HMM, Hemelkue skosoru JI. Bek, D. [Ix. ®urtkay u I'. Kituare oOHapyXuid, 4To MypaBbU U Tep-
MUTBI BMECTE COCTABJISIIOT IMOYTH TPETh OMOMACCHI )KMBOTHBIX (ITPY TOM B3BEIIMBAIM BCE BHIPbI,
Oonble ¥ MajJeHbKHE, OT SATyapoB M 00€3bsiH 0 KPYIJIBIX YepBed M KIelei). DTU HaceKOMBbIe,
Hapsy C ABYMs JPYTMMU MPeoOaJaloniiMi KOJTOHUABHBIME (pOpMaMu, Oe3KaIbIMHU MUETaMU U
0CaMU-TIONIMOMSIMH, COCTABIISIOT roTpsicatomye 80 % 6rnoMacchl HACEKOMBIX. V1 MypaBby SIBHO JOMH-
HUPYIOT B KPOHAaX JiepeBbeB 10k 1eBbIX JiecoB HO:xHON Amepuku. B Tlepy onu cocrasisior 1o 70 %
oco0ell HACEKOMBIX.

PaznooOpasre MypaBbEB B TPOMMUECKUX paliOHAX HAMHOTO BHIITIe, YeM B OPUHIISIHIUN U JPy-
I'UX CTpaHaX C YMEpPEHHBIM XOJIOIHBIM KiuMatoM. Ha ogHom ydactke B 8 rektapo (20 akpoB) B
NIepyaHCKOM ceJibBe MBI U Ipyrue uccrienosareny BoissBmin Oonee 300 BuoB. B cocennem Hacenén-
HOM IYHKTE Mbl UAEHTU(PUIMPOBAIH 43 BUIA HA 0OHOM Oepese — TIOUTH CTOJIBKO K€, CKOJIBKO BCTpe-
yaetcs BO Bcell PUHIISHAMU WK Ha BceX BpuTtaHckux ocTpoBax.

° B 1aHHOM Cllydae KOJNOHUS — HaJICeMeilHas CTPYKTYDa, COCTOSINIAsS M3 MATEDUHCKOrO MypABEHHMKA W OTIE/MBIIMXCS OT HETo
0TBOZIKOB. JIOsI/IbHBIE OTHOLIEHUS MEK 1y HUMHU NOJJIEPKUBAIOTCA 32 CYET PEry/IsipHOro ooMeHa ocobsamu. — Ipum. Hayy. peo.
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3. Yuicon, b. Xémmpnobmnep. «IlytemecTBue kK MypaBbsv»

N xotas APYIrux peruoHax HE IMMPpOBOIWJIOCH CTOJIb THIATEIIbHBIX OLICHOK YUCJIICHHOCTU U pa3HO-
o0pasus, Y HaC CJIOKUIIOCH BIIEYATIICHUE, YTO MYPaBbH U APYTHe COLMAIbHbIE HACCKOMBIE B TAKOM ke
CTEeNeH! JOMUHHUPYIOT B HA3€MHBIX MECTOOOUTAHUSX B OOJIBIIEN YaCTH OCTAJIbHOTO MUpPa. DTH CyIIe-
CTBA, BEPOSITHO, COCTABJISIIOT TOJIOBMHY HJIM OOJIbIIIe OMOMAacchl HAacCEKOMBIX. PaccMoTpum criemtyio-
Y0 TUCTIPONIOpIHUIO: 13 o0iiero kommdectsa B 750 000 BUIOB HACEKOMBIX, TIPU3HAHHBIX HA CEro-
JTHSAIIHAKA IeHb OMosioraMu, u3sectHo Bcero 13 500 BUIOB BBICOKOCOLMAIBHBIX HaceKOMBIX (9500 1°
U3 KOTOPBIX SIBJISIOTCSI MypaBbsiMu). Takum o6pa3om, OoJiee TOJIOBUHBI HACEKOMBIX MPHHAJIEKAT
BCEro K 2 % BUJIOB — TeM, KOTOPbIE )KMBYT OPraHW30BAaHHBIMU KOJIOHUSIMHU.

MBpI cuuTaem, 4To 3Ta aHOMAJIKS B 3HAYUTEIILHOM CTeTieHr 00yCIIoBIeHa OOpPbOOT 3a CYITIeCTBO-
BaHUEC, OCHOBAHHOH Ha KECTKOM IMPAMOM KOHKYPEHTHOM BBITCCHEHUU. BLICOKOCOL[I/IEUH)HLIC HaCEKO-
Mble, 0COOEHHO MYpPaBbU M TEPMUTHI, 3aHUMAIOT LIEHTPAJIbHOE MECTO B Ha3eMHOM cpejie, B OyKBaJIb-
HOM CMBICJIE CJIOBA BBICEJISIS C HAanOOJIee BHITOIHBIX JJTsI THE3JJOBAHKS MECT YEITyHHUII, OC-OXOTHHII,
TapakaHoB, TJIEH, KJIOMOB 1 OOJIBIIIMHCTBO JIPYTUX BUIOB OMUHOYHBIX HaceKOMBIX !!. M npuxomutcs
3aHUMATh He CaMble YJOOHBIE W JOBOJBHO HEYCTOMYMBBIE MECTa — OT/IAIEHHBIC BETKU, YPE3BBIYATHO
BJIAKHBIE, CyXHE WM YPEe3MEPHO OCHIMAIOIIMeCs KYCKH JiepeBa, OBEPXHOCTh JIMCThEB U HEIaBHO
BCKPBIBIIYIOCS TTIOUBY Ha Oeperax pyubeB. Kak mpaBuio, oHM Takxke JUOO OYeHb MaJIeHbKHUE, JTUOO
OBICTPO ABUXKYTCS M UCTIONB3YIOT XUTPYI0 MAaCKUPOBKY JIMOO KpernKyto OpoHio. BozMoxkHO, 310 Oyaer
Ype3MepHBIM YIPOIIIEHHEM, HO MBI ITPEIosIaraemM, 4To o0Imas KapTuHa TakoBa: MypaBbi U TEPMUTHI
3aHUMAIOT SKOJIOTMIECKUI [IEHTP, & OIMHOYHbIC HACEKOMbIC HAXOMATCS Ha Tiepudepru.
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B nmoxzaeBbix Jiecax Opa3suiibCKON AMa30HHMU CyXOW BEC BCEX MYPaBbEB IPUMEPHO B YETHIpPE
paza Oosbilie, YeM Y BCEX CYXOITYyTHBIX MO3BOHOYHBIX (MJICKOMUTAIONIMX, NTHUI, PENTHIINA U 3eM-

) coBpemeHHOM o0beme Formicidae cm. npumvedanue Bbiiie (c. 10). OqHaKo 07151 OOMIECTBEHHBIX HACEKOMBIX B TAKCOHOMU-
YECKOM pa3sHOOOpa3NH HACEKOMBIX OCTAeTCs IIPUMEPHO TOM ke. — [Ipum. Hayu. peo.

g JEACTBUTEIBHOCTH MHOTHE OJITHOUHBIE HACEKOMBIE OOMTAIOT B THE3/IaX MypPaBbEB, O YEM aBTOPBI PACCKA3BIBAIOT B OT/IEILHON
r1aBe. OcoObIil THI B3aUMOASHCTBHS (TPO(h0oOH03) CKIIAIbIBACTCS Y MyPaBbEB C COCYIIMMHU HACEKOMBIMH, OCOOSHHO TIISIMU. — [Ipum.
Hayu. peo.
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3. VYuncon, b. Xémnpnodnep. «IlyrtemecTBue K MypaBbsiM»

HOBOJHBIX) BMecCTe B3AThIX. Pasnuune 31ech NpPeACTaBIeHO OTHOCUTEIBbHBIM Pa3MEpPOM MYpPaBbsl
(Gnamptogenys) u siryapa. (Pucynok Katpun bpayn-Yumr.)

Kak sxe MypaBby 1 Jpyrue colraabHble HACEKOMbIE JOOMIMCH TOMUHUPOBAHUSI Ha/l HA3eMHOM
cpenoii? [lo HalleMy MHEHMIO, UX TTPEUMYIIECTBO HAMIPSIMYIO CBS3AHO C MX COOCTBEHHOU COIMATTb-
Hou mpuponoi. Cuiia B 4yrcie, KOrja Bce WIeHbI OOIIMHBI 3aIpOrpaMMHUPOBAHBI IEHCTBOBATH COTJIa-
COBaHHO. DTO Ka4€CTBO, KOHEUHO, HE SIBJISIETCS YHUKAJIbHBIM 151 HACEKOMBIX. C TOUKHM 3pEHUs IBO-
JIOIIMY COLMAJTbHAS OpraHu3alsl Bceraa Oblia OHOM U3 CaMBIX YCTIEITHBIX CTpAaTervid. YUTHTE, YTO
KOpaJIIOBbIe pH(BbI, TIOKPHIBAIOIIKE OOJBIIYIO YacTh JAHA MEJIKUX TPOIMMUYECKHX MOpPEH, COCTOAT U3
KOJIOHUAJIBHBIX OPraHU3MOB, 2 TOYHEE U3 IUIACTUHYATHIX MacC KOPAJUIOBBIX MOJIUIIOB, KOTOPBIE SIBJIS-
I0TCS1 OTJAJIEHHBIMU POACTBEHHUKAMY OIMHOYHBIX M MEHEE paclpoCTpaHEHHbBIX Meay3. U urto moau,
TOCHIOJICTBYIOIINI BUJI, TAKKE SIBJISIOTCS HAMOOJee COIMATBLHBIMU CPEAN MIICKOIMTAIONIHX.

Camble TIpOABUHYTbHIE COIMAIBHBIE HACEKOMbIE, 0Opas3ylolue camble OOJIbIINE W CIOXKHBIE
o01IecTBa, JOCTUIIM STOTO YPOBHS Oarogapst COYETaHUI0 TPEX OMOIOTMYECKUX MTPU3HAKOB: B3pPOC-
JIble 3a00TATCS O MOJIOAEKH; 1BA WM OoJiee TMOKOJICHUsI B3POCIIbIX KUBYT BMECTE B OJHOM THE3JIE;
YJIeHBI KaXI0W KOJIOHWU JeJIATCS Ha PETIPOAYKTUBHYIO «KOPOJIEBCKYI0» KACTy ¥l HEPEPOAYKTUBHYIO
«pabouyio». DTa MUTHAS TPYIA, KOTOPYIO SHTOMOJIOTY HA3bIBAIOT SYCOIMAIBHON (YTO O3HAYaeT
«ACTUHHO COLMAIbHASA» ), B OCHOBHOM COCTOUT U3 YETHIPEX U3BECTHBIX IMOAIPYIIIL:

* Bce wmypasovu, Bxoasime B (popMabHYI0 TAKCOHOMHYECKYIO KJIACCU(PUKAIUIO CEeMencTBa
Formicidae otpsina Hymenoptera, npunayiexar npumepHo kK 9500 (cu. npum. éviuie) BUIOB, U3BECT-
HBIX HayKe, U CyIECTBYET IO KpaiiHeil Mepe BABOe OOJIbIlIe BUJOB, KOTOPHIE eIIE TOIBKO MPEICTOUT
OOHApYXUTb. B OCHOBHOM JKHBYT B TPOIMKAX.

* Hexotopble Buibl nuén Tak:ke SBIISIOTCS 9YCOLMAIBHBIMUA. DTOTO YPOBHS JOCTUIIU MO Kpaid-
Hell Mepe JecATh HE3aBUCUMBbIX IBOMIOLIMOHHBIX JIMHUK B Iipesienax cemencts Halictidae («noToBble
myenbi»'?) u Apidae (MeIOHOCHBIE TTUEITBI, IIIMETU U Oe3kasibie muelibl). K 3TUM JIMHUSAM OTHOCHTCS
OKOJIO THICSTYM M3BECTHBIX HayKe BUAOB. ['opasio Gosblliee Yrcio BUAOB MUEN — OAMHOYHBIE, B TOM
YHCIIe OAABISIONIee OOBITMHCTBO IAJTUKTOB.

* DYCOIMAJIBHBIMU SIBJISIIOTCS] U HEKOTOPBIE ocbl. MI3BecTHO, uTo 0Kos10 800 BUJOB cemencTBa
Vespidae v HecKonbKO BUIOB Sphecidae'® mocTUTIM 3TOr0O 3BOMOIMOHHOTO ypoBHS. Ho, Kak u cpeau
Y€1, OHU COCTABJISIOT MEHBIIMHCTBO. JIeCATKY THICSY APYTUX BUIOB OC, Pa30POCAHHBIX IO MHOXe-
CTBY TAKCOHOMMYECKUX CEMENCTB, — OMUHOUKH.

* Bce mepmumeot, cocraBinsitore 1esbiii otpsia (Isoptera), — syconmanbhble. [Ipousonias ot
MOXOKUX Ha TapakaHOB MpeakoB eni€ 150 MUUITMOHOB JIET Ha3a/l, B Hauajie ME3030MCKOM 3pbl, ITU
TMOOOIBITHBIE HACEKOMBIE B XOJIe KOHBEPIreHTHOM SBOJTIOIMY CTAJIM HATOMUHATH MYPaBbEB 110 BHEIII-
HEeMY BUJLy M COIIMAILHOMY TIOBEJICHHUIO, HO Y HUX HeT Huuero ooiiero. Hayke nzsectasl okosno 2000
BUJIOB TEPMUTOB.

Ha nam B3mis1, KOHKYpEHTHBIM MPEMMYILECTBOM, KOTOPOE IMPHUBEJIO MYpPaBbEB K CTAaTyCy
JOMUHUPYIOLIEW B MUPE TPYIIIbl, SIBJISIETCS MX BBICOKOPA3BUTOE, CAMOOTBEPKEHHOE KOJIOHUATIBHOE
cymectBoBaHue. OKa3pIBAETCs, COLMATN3M AEHCTBUTENILHO paboTaeT — PU HEKOTOPBIX OOCTOSATENb-
crBax. Kapn Mapkc nmpocto BeIOpas He TOT BH]IL.

[TpermyIiecTBO MypaBbEB CTAHOBUTCSI OCOOEHHO 3aMETHBIM B c(pepe 3(pheKTUBHOCTU TpPy/a.
Paccmotpum cnenyrommii cueHapuid. COTHSI OAMHOYHBIX CAMOK OChl IPOTUBOCTOUT KOJIOHMU Mypa-
BbEB C TAKMM K€ KOJIMYECTBOM pabounx ocobeil, Takxke caMoK. [IBe rpynmsl rHe3asatcs psaom. Kak-
OB IeHb OJJHA M3 OC BBIKAINBIBAET THE3/I0 U JIOBUT TYCEHUILy, Ky3HEUMKa, MyXy WM KaKyl0-TO JpY-
ryio 100bI4y, YTOOBI Ta CTaj1a KOPMOM JJIsI IOTOMCTBA OChI. 3aTeM OHa OTKJIA/IBIBAET SIAIIO Ha JI0OBITY

12 ..
THX MUEN IPUBJIEKAET COJIb, COAEPIKAIIASICS B USJIOBEUECKOM IT0Te, TO3TOMY B AHIVIOSI3BIYHBIX CTPAHAX MX HA3BIBAIOT «IIOTOBbBIE
maener». OOBIYHO ke VX HA3BIBAIOT MYEIBI-TATUKTHL. — [Ipum. Hayy. peo.
13 . . .
Peub uzer o npeacraButensax HeoTponuyeckoro poga Microstigmus Ducke 1 HeKOTOpbIX Apyrux ponos Crabronidae. — Ipum.
Hayu. peo.
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3. VYuncon, b. Xémnpnodnep. «IlyrtemecTBue K MypaBbsiM»

W 3aKpbiBaeT rHe3/io. V3 siflla BBUIYNMTCS JIMUMHKA, KOTOpas OyleT MUTAThCSI HACEKOMBIM U CO
BpEMEHEM CTaHeT HOBOM B3pocJioi ocoil. Ecim oca-mMath mpepbIBaeT Moc/ei0BaTeIbHOCTh 32124 IO
MOMEHTa TepMeTHU3allMy THe3/Ja WM €CJIM OHA IBITAeTCs BBIIOJIHUTh UX B HEMPABUJILHOM MOPSIIKE,
BCS ONepaliysl 3aBepliacTcs HeylaueH.

Haxopsiiasicss psioM KOJOHUSI MypaBbEB, (DYHKIIMOHUPYIOIAS KaK COLMAJbHAsI SIMHUIIA,
ABTOMAaTUYECKH MPEOI0JIeBAET BCe ITU TPYAHOCTH. Pabouast 0coOb HAUMHAET KOMATh Kamepy, YTOObI
pacimmpuTh rHe3/10. B koHeyHOM cuére Tyna OyayT nepeMenieHbl IMYMHKY, KOTOPbIX OYIyT KOPMHUTb,
YTOOBI MPOU3BECTH HA CBET JOTOJHUTEIIbHBIX WICHOB KOJIoHMH. Ecii MypaBeil oTeprnuT Heynady
C Kakou-1mOo 3aJaueil U3 MOoC/IeI0OBaTeIbHOCTH, BCE HEOOXOAUMBIE Iaru OyayT B JIIOOOM ciydae
3aBepILeHBI, TaK YTO KOJIOHMUS MPONOJDKUT pacT. CecTpa-pabOTHUIIA MPOCTO MPUAET W 3aBEPIIUT
PACKOIIKH; APYTHe CECTPHI CIPABATCS C IEPEHOCOM JIMUMHOK B KAMEpY, & TPEThH — C UX KOPMJICHUCM.
MHorue u3 MypaBbEB SIBJISIOTCS «IATPYJIbHBIMI». B pekxiMe OXUIaHus OHU HEMPEePbIBHO ITyTele-
CTBYIOT 10 KOPHJOpaM M KOMHATaM, 10 Mepe HeOOXOAMMOCTH pelliasi KakIyl0 HelpeIBHICHHYIO
CUTYAIIUIO, C KOTOPOW CTaJKUBaoTCs. OHU 3aBEpIIAIOT MOC/EI0BATEILHOCTD IIAroB OoJiee HaIEKHO
Y 3a MeHbIllee BpeMsi, YeM 3TO clesaiu Obl OMMHOYHBIE paboure ocoon. OHM TOXOKH Ha TPYIIIIbI
(haObpUYHBIX PabOUMX, KOTOPbIE MEPEMEIAIOTCS MEX/1y COOPOYHBIMU JIMHUSAMHU TYa-CloIa B 3aBUCH-
MOCTH OT TEKYIIUX MOTPEOHOCTEN ¥ BO3MOXHOCTEMH, MOBbIIIAst 3(P(HEKTUBHOCTD BCel pabOTHI.

OrpomHasi BeIrosia 0OIIeCTBEHHOM KU3HU CTAHOBUTCSI HAMOOJIee OUEBUIHOM BO BpeMsl TeppH-
TOpPHUAJIBHBIX CIIOPOB M KOHKYPEHITUH 32 ey. Pabourie MypaBbu BCTynaiot B Ooii 6osee 6e3paccyiHo,
YeM OIMHOYHBIC OChl. OHM MPAKTUYECKH IIeCTUHOrHEe KaMUKaJI3e, B TO BpeMs KaK oca Takoro cede
NO3BOJIUTh He MoxkeT. Eciiu oHa Oyner youTa Wi paHeHa, JapBUHOBCKAsl MI'pa 3aKOHYUTCSI — TaK
ke, Kak ecli Obl OHa OIMOIach BO BpeMsl CTPOMTEIILCTBA FHE3/a. Y MypaBbEB Jieia OOCTOSIT MHAYE.
Paboune 0coOu M3HAYaIbHO HEPETIPOLYKTUBHBI, M B Cly4ae MOTepH Jiio0ast U3 HUX OyJeT ObICTpO
3aMeHeHa HOBOM cecTpoy, pokIEHHON B rHe3/e. [Toka MypaBbUHAsI MaTKa 3allIUINECHA U TPOIOKAET
OTKJIAJIBIBATh SIHIA, CMEPTh OHOTO WJIM HECKOJIIBKMX padounx OyAeT MaJio BIUATH Ha MPeICTaBIICH-
HOCTb KOJIOHUH B OyaymiieM renogonzie. BaxxHa He 00111ast YMCIeHHOCTh 0CO0el B KOJIOHUH, a KOJHU-
YeCTBO OTIIPABUBIIMXCS B OPAYHBIH MOJET HEOTIONOTBOPEHHBIX MATOK M CAMIIOB, KOTOPBIE YCIIEIITHO
CO3/1/1yT HOBbIe KOJIOHHH. [Tpe/inoyoKM, 4To BOWMHA Ha MCTOIICHUE MKy MypPaBbsIMH U OJJMHOY-
HBIMU OCaMHM TPOJIOJIKAETCS, TIOKA TOYTH BCE MYPaBbU He OylyT yHUUTOXeHBI. [0 Tex mop, moka
Marka MepeKMBaeT CTOIKHOBEHHUS, MOOEKIAET ceMbst MypaBbEB. KoposieBa 1 OCTaBIIIMECS B KUBBIX
pabourie 0coOM OBICTPO BOCCTAHOBSAT TOMYJISIMIO, YTO MO3BOJIMT CEMbE PA3MHOKATHCS, IIPOU3BOIS
HOBBIX MaTOK U camiioB. OIMHOYHAs OCa, 9KBUBAJIICHTHAS LIEJIOH CEMbe, 32 3TO BpeMs1 ObICTPO MCYUe3-
HET.

IT0 KOHKYPEHTHOE MPEBOCXOJICTBO MPOTHB OC M JAPYTMX OJMHOYHBIX HACEKOMBIX O3HAYAET,
YTO MypaBbl MOTYT COXPaHSATh MEPBUYHOE THE30 ¥ KOPMOBYIO TUIOIIA b /ISl €CTECTBEHHOW JKI3HU
KOPOJIEBBI. Y HEKOTOPHIX BUJOB OHA JKUBET OoJiee JBALATH JIeT. Y JAPYTHX, TJie MOJIO/bIE KOPOJIEBbI
BO3BPAIIAIOTCS JIOMOH TMOC/Ie CIapyBaHusl, KOJIOHHS 00agaeT eme OCIBIIMM MTOTEHIIMAIOM: THE3Ia
Y TEPPUTOPHU MOTYT TIepe/IaBaThCsl U3 TIOKOJICHUS B MOKOJIeHne. Takum 00pa3oM, K reHeTHUECKON
HACJIEJICTBEHHOCTH JI00aBJISIETCs] HACNIEJIOBAHKE «MMYILECTBa». [ HE3/1a HEKOTOPBIX BUJIOB, HATIPUMED
PBIKUX JIECHBIX MYpPaBbEB B EBpoIIie, 4acTo COXPaHSIOTCS MHOTHE JIECATUIIETHS, TOJ1 32 TOJJOM BBIITYC-
Kasi HOBBIX MaTOK U caMIIOB. Takue MypaBelHHMKH TOTCHIIMAIBHO OECCMEPTHBI, XOTSI KOHKPETHbIE
MAaTKH B UX LIEHTPE MOCTOSIHHO YMUPAIOT ¥ 3aMEHSIOTCSI HOBBIMH.

V cynepopranu3Ma, KOTOPbIM SIBJISIETCSI KOJIOHHMSI MYPaBbEB, €CThb €IIE OTHO PEUMYINECTRBO.
CoznaBas Gosiee KpyIHbIe THE3A, YeM OIMHOYHBIE OCHI, M MOJIICPKUBAS MX B TeUeHUe Oosiee J1JTu-
TEJILHOTO TIepPUOa BPEMEHU, MypaBbl pa3padaThIBaIOT JIOCTATOUYHO CIIOKHBIE CTPYKTYpBI JIJIS1 pery-
JIMpOBaHMsI KJMMara. Paboune HEKOTOPHIX BUJIOB MPOKAIBIBAIOT OYEHb IITyOOKHE TYHHENH, YTOOBI
JOCTUYb MOYBBI, COAEpKaIel OoJbiiie BiIary. [Ipyrue Bujibl poioT rajieper U KaMmepbl, KOTOPbIE BBIXO-
IST HAPYXKY TAKMM 00pa3oM, 4TOObI YBEJIMYUTh MOTOK CBEXKEro BO3AyXa B JKHJIble TIOMeIleHusA. Bo
BpeMs1 Upe3BbIUAHBIX CUTYAIIMii MypaBbU CIIOCOOHBI OBICTPO MEHSITh ApXMTEKTYPy I'HE3/1a — HO He
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3. VYuncon, b. Xémnpnodnep. «IlyrtemecTBue K MypaBbsiM»

TonbKO. Korya rHe310 BBICHIXaeT BO BpeMsI 3aCyXH WJIM Ype3MepHOH kaphl, pabourie MHOTUX BUIOB
dbopmupytoT cBoeoOpasHbie OpUrajibl, 0COOM B KOTOPHIX MEepeJaloT APYT APYTY IO HEMOYKe BOAY U30
pTa B pOT U MOJIMBAIOT €H MO ¥ cTeHbl. Korga Bparu mpophiBaloTCsl CKBO3b CTEHY I'He3/1a, HEKOTOpbIe
pabouue HamaJaloT Ha 3aXBaTYMKOB, B TO BpeMsI KaK JPYyTrye CIacaioT MOJIOABIX 0COOeH WU CremiaT
3aKPBITH Opelllb.

[o venoBeyeckuM MepKaM KU3Hb B KOJIOHMU — ApPEBHEE SIBICHUE, HO B IBOJIIOIMH HACEKO-
MBIX OHO TOSIBUJIOCh CPaBHHUTENBHO HelaBHO. KOJOHMM HACEKOMBIX CYLIECTBYIOT MPUMEPHO BJIBOE
MeHbIlle BpeMEHH, YeM OHM camu. Hacekomble ObUTM OIHMMHU W3 MEPBBIX CYIIECTB, KOJIOHU3UPO-
BaBIIIMX CYIy, U BO3HUKJIM €Il¢ B JIGBOHCKUI mepuo], okoyio 400 MIWITMOHOB JieT Ha3aj. B Ooo-
Tax KaMEHHOYTOJILHOTO Meprojia X pa3HooOpasue CyIecTBEHHO Bhipocio. K mepmckomy nepuony,
okoJI0 250 MHJUTMOHOB JIeT Ha3aj, Jieca KHUIIeNU TapaKaHaMH, KJIOMaMH, KYKaMUd U CTPEKO3aMH,
HE CHJIBHO OTIMYABHIMMHUCSA OT TeX, KOTOpble KUBYT cedvac, BMeCTe C TOXOKHUMHU Ha XKYKOB
Protelytroptera, Protodonata, HamOMAHAIONIMX TUTAHTCKUX CTPEKO3 C pa3MaxoM KpbUIbeB 10 1 MeTpa,
U JIPyTUMH OTPSIaMU HbIHE BBHIMEPIIMX HACEKOMBIX. [lepBble TepMHTBI, BEPOSATHO, MOSBUINCH B
IOPCKOM WJIM paHHEMEJIOBOM Tiepuofax, npumMepHo 200 MUJUTMOHOB JIET Ha3ajl, a MypaBbH, MUEbI
Y COLIMAJIBHBIE OCBl — B MEJIOBOM repuoze, nmpumepHo 100 MuutmoHoB Jiet ciyctsi. Hacekomble B
1IeJI0M, OCOOEHHO MYpPaBbU M TEPMUTHI, CTAJI JOMUHUPOBATh CPEIN HACEKOMBIX HE MO3/IHee Havyasa
TpeTnuyHoro nepuoaa, S0—60 MUUTMOHOB JIeT Ha3al.

VYuuteiBas TO, 4TO HacCeKOMble pa3BuBaKch mout B 100 pas gonmsine, yem pon Homo, paszse
HE CTPaHHO, YTO MPOIUIO Leibix 200 MUITMOHOB JIET, MpeXk e YeM OHU CTaJIU KUTh B KOJIOHUSIX,
XOTsI PEMMYILIECTBA KU3HU «B ceMbe» oueBUIHbI? U mouemy eme 200 MUIIMOHOB JIET CITYCTSI HE
BCE HACEKOMBbIC BEAyT KOJIOHUAIBHBIN 00pa3 Ku3HU? DTU BOMPOCH JIy4llle pa3BEPHYTh: B UYEM Ipe-
MMYIIECTBA OIMHOYHOM JKM3HU Tiepe]] OOLIEeCTBEHHON — 0 YéM MBI ellle He cKa3auu? Mbl nonaraem,
IeJ10 B TOM, YTO OTMHOYHbIE HACEKOMBIE OBICTPEe PA3MHOKAIOTCS M JTyUIlle CIIPABJISIOTCS B YCIOBHUSIX
OrpaHUYEHHBIX PECYPCOB. DTO JAET UM BO3MOXHOCTD 3aIOJNHSATH NEPEXOIHbIE HUIIIU, OCTABJICHHbIC
MYPaBbsIMH U APYTUMH 3YCOLUATLHBIMA HACEKOMBIMH.

MoskeT MoKa3aTbCsl CTPAHHBIM, YTO BBICOKOCOIIUAJIbHBIE HACEKOMbIE Pa3MHOXKAIOTCS MEJICH-
Hee, YeM UX OJIMHOYHBIE CONIEPHUKH. B KOHIIE KOHIIOB, KOJIOHMH — 3TO MajieHbKHe (habpUKH, 3aro-
HEHHbIe pa0OYMMHU, BHITOTHSIONMMHU 33724y MacCOBOTO MPOM3BOJACTBA HOBBIX ocoOer. Ho oueHb
Ba)KHO IOHMUMATh, YTO €IMHUILIEN BOCIIPOU3BOJICTBA SIBJISIETCS] UMEHHO ceMbsl, a He paboure. Kaxnas
OZIMHOYHAS OCa SIBJISIETCSI IOTEHIMAIBHOW MaTephIO MIIM OTIIOM, HO B CEMbE MYpPaBbER 3TY POJIb MOKET
BBITIOJTHATH TOJIBKO OJIMH M3 COTEH WX THICAY YeHOB. YTOOBI MPOM3BECTH HA CBET MATKy, CIIOCO0-
HYIO OCHOBAaTh HOBYIO CEMbIO, MAaTEPUHCKAsI CEMbs — CYIIEpOpraHu3M, eIMHUIIA BOCTIPOU3BOJICTBA, —
JOJDKHA CHaYasIa MPOU3BECTH MHOKECTBO padbounx ocodeit. ToMbKO Toraa oHa CMOXET TOCTUYb CTa-
JIMU, SKBUBAJIEHTHOW TIOJIOBOU 3PEJIOCTH OIMHOYHOTO OpraHu3Ma.

Tak Kak ceMbsi — MAaCCHBHBIN «OpraHW3M», JIJIsl pa3BUTHS el Tpedyercs Oonbinas 6aza. OHa
UCTIONb3yeT OpEBHA W OMABIIME BETBH, OCTABJIAS KYCOUKH JIUCThEB U KOPHI OBICTPO TEpeBHUIalo-
IIIUMCS OMMHOYHBIM HaceKOMbIM. OHa KOHTPOJIMPYET YCTOMUMBBIE Oepera peKu, HO cTapaeTcst Haxo-
JUTHCS TIOIANIBINE OT MEPEXOIHBIX Ipsi3eBbIX Mosoc. CeMbsi MelIeHHee MepeMeniaeTcsi OT OIHOTO
MecTa KOpMJIEHHS K APYroMy, IOTOMY 4TO Jjisi O€30MacHO MUrparuu TpedyeTcsi MOOMIN30BaTh
BCEX JKUTeJel rHe3/a.

[ToaToMy OMMHOYHBIE HACEKOMBIE JTyUIlle CIIPABIISIOTCS C UCCIIEI0BAHMEM HOBBIX TPOCTPAHCTB.
Onu MoryTt ObicTpee JOOMpaThesl A0 YOAYHBIX, HO OTHAIEHHBIX MECT — BCXO/IOB Ha KJIOUKE MAaCT-
OuIIa, BETOUKH, CMBITOW BHU3 TEUCHUEM, PA3BEPHYBIIUXCS 110 BECHE JIUCTHEB — M PA3BUBATHCS TaM.
MypaBbuHbBIE TTOCEJIeHUsI, HAIIPOTUB, CBOETO POJa SKOJIOTUIECKUE JKarrepHayThl. UTOOB! BBIPACTH,
YM HYKHO BpeMsl, IOHAYaTy OHU MEJICHHO JABVIKYTCSI, HO, €CJI OHM HAYaJIu JIBUXKEHHe, OCTAHOBUTD
UX OUeHb TPYIHO.
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O J100BU K MypaBbsIM

B 1960-1970-e rongp! u3yvyeHne MypaBbEB YCKOPUIIOCh, YTO OBLIO BBI3BAHO OOIIEH PEBOJIIO-
peil B 6uonorun. 3a KOPOTKOE BpeMsi SHTOMOJIOTH OOHAPYKHJIM, YTO WIEHBl KOJIOHUU OOJBIIYIO
YacTb BPEMEHM OOLIAI0TCS MOCPEICTBOM BKyca M 3alaxa XMMUYECKUX BELECTB, BbIIEIAEMBIX CIie-
LMAJILHBIMU KeJe3aMU 10 BceMy Teny. OHU c(popMyIupoBasId UAEI0 O TOM, YTO aJILTPYU3M pa3BU-
BaeTcs Onarofgapsi poACTBEHHOMY OTOOpY — JapBUHOBCKOMY NPEUMYIIECTBY, OTy4YeHHOMY OJaro-
napsi CaMOOTBEPKEHHOM 3a00Te 0 OpaThsiX U CECTpax, MMEIOIUX OIHU U Te K€ aJbTPYHCTUYECKHE
redbl. Takum 0Opa3oM 3TH TeHBI MepeaaloTcsl OyaylnmM MOKoneHusIM. Takke y4€Hble YCTAHOBHIIH,
YTO OTJIMYMTENbHASL YepTa MyPaBbUHBIX OOIIECTB — CUCTEMa KacT (KOpPOJIeBHI, CONIAThI, paboune) —
orpeziessieTcss NUTaHUEeM U IpyrMMU (baKTOpaMM OKPYKAIOILEeH Cpefibl,  He TeHaMH.

Ocenbio 1969 roaa, B pasrap MHTEpeCHEUILEro 15 UCClleloBaTesiel Iepruoaa U B CaMOM Hadaje
cBOero npeObiBaHUs B ['apBapckOM yHUMBEpCHTETe Ha IOCTY MpUIVIalIEHHOro npodeccopa, bepr
Xénnpaobnep mocTyyan B ABepb KaOuHeTa DaBapaa YuicoHa. XOTs TOrga Mbl HE BOCIPHHUMAIN
ceOst TakiM 00pa30M, MbI BCTPETHITMCH KaK MPeJCTaBUTENH JBYX HAYUHbBIX JUCIMIUINH, POJUBIINXCS
U3 Pa3HBIX HALJMOHAJIBHBIX HAYUHBIX KYJbTYpP, CHHTE3 KOTOPBIX BCKOPE MPUBEN K JIyqllIeMy OHUMa-
HUIO YCTPOICTBA OOLIMH MYPaBbEB M IPYTUX CJIOKHBIX COOOIIECTB KUBOTHBIX. OTHOM U3 TUCIUIIMH
ObLIa STOJIOTHS — M3yUeHUE MIOBEJCHHSI B €CTECTBEHHBIX YCIOBUSX. JTa BETBb NOBEICHYECKOH OHO-
Joruy, nosiBuBIIasAca U paspubliascsa B Espone B 1940-1950-x romax, pe3ko oTaMyanach oT Tpa-
JAULMOHHOW aMEPUKAHCKOM TICUXOJIOTUM TEM, YTO MOAYEPKUBAJIAa BaKHOCTh MHCTUHKTOB. Takke oHa
TMOKa3bIBajla, KaKk IMEHHO MOBEIeHHE MPUCIIOCA0IMBAET )KUBOTHBIX K OCOOSHHOCTSIM CPE/ibl, OT KOTO-
PbIX 3aBUCHUT BbIKMBaHUe BUJA. OHa yKa3bIBaJia, KAKUX BParoB cledyeT u30erarb, Ha KOro OXOTUThCS,
I7e JIy4lle BCero CTPOUTh THE3/A, Ile, C KeM M KaK CHapuBaThCs — U TAK Jajee, Ha Kak/IoM dTare
3aIyTaHHOTO KU3HEHHOro IMKJa. [Ipesxie Bcero 31ooru ObuiM (2 MHOTHE U OCTAIOTCS) HATypallu-
CTaMH CTApO¥ LIKOJIBI — C TPSI3HBIMU OOTMHKAMH, BOJIOHETPOHMIIAEMBIMU OJIOKHOTaMH M MTPOITUTaH-
HBIMU TTOTOM PEMHSIMH OMHOKJIeH, HaThpaomimMy meto. Ho eme onn Obuti coBpeMeHHBIMH OHOJIO-
ramu, KOTOpble IPHOerajy K SKCIIepIMEHTaM JUIsl aHaJIi3a JIEMEHTOB MHCTUHKTHBHOTO TIOBE/ICHUSI.
KomOunuMpys 9111 1Ba moaxona AJ1s YBEIMYEHUsT MX HAyYHOCTH, STOJIOTH OOHAPY KN «CUTHAJIbHbIE
pa3apaxuTeIn» — OTHOCUTEIBHO MPOCThIE CUIHAJIBI, KOTOPBIE 3aITyCKalOT CTEPEOTUITHOE MIOBEICHUE
y *KMBOTHBIX U YIpaBIsioT uM. Harpumep, KpacHbIi )KMBOT y CaMLIOB KOJIOIIKU (B IEWCTBUTEIBHO-
CTH — OYE€Hb HEOOJIBILIOTO pa3Mepa: U1l )KUBOTHBIX 3TO BCETO JIMIIIb HEOOJBILIOE KPACHOE MATHBIIIKO)
ITPOBOLIMPYET IOJHOLIEHHOE MPOSABJIEHUE TEPPUTOPUAIBHOM arpeccuu y camua-conepHuka. CaMipl
3aIporpaMMHMPOBaHbl PEarupoBaTh Ha LIBETOBOE IATHO, a HE Ha PhIOY LIEJIMKOM; BO BCSIKOM ciIydae,
HE Ha TO, YTO HaM, JIIOJISIM, KaXKETCsI LIeJIOi PhIOOH.

CoBpemMeHHas1 GMOIOrHs 3HaeT MHOTO IIPUMEPOB CUTHAJIBHBIX PasfpaxuTesieid. 3amnax Moioy-
HOH KMCJIOTBI HAITPABJISIET KENTONMXOPAJOUYHOIO KOMapa K €ro sKepTBe; BCIIONIOX, TPEJIOMUBIIMIACS OT
OTPaKAIOMIMX YIbTPaprONeToBOE M3yUYeHUE KPbLIbEB, TIOMOraeT caMKe 0a0OUKU-KENTYIIKH OIo-
3HaTh CaMIia; Karuls [JIyTaTHOHA B BOJE 3aCTaBJsAET TMPY BBITATMBATH CBOM LIyNajblia B HAIpPaB-
JISHWH TIpeJioiaraeMoi 1o0bum; 1 Tak Jayee. [IomoOHbIX CHTHAJIOB MHOTO B OOIIMPHOM CHEKTpe
MOBEICHUS )KUBOTHBIX, KOTOPOE 3TOJIOTH TENEPh XOPOIIO MOHMMaT. OHM BBIACHWIH, YTO KHBOT-
HbIe BBDKMBAIOT, OBICTPO M TOYHO pearupysl Ha MTHOBEHHO MEHSIONIYIOCS OOCTaHOBKY, M TIOSTOMY
I10J1araloTCs Ha MPOCTOE CTUMYJIMPOBAHUE CEHCOPHOTrO amnmapara. OJHaKo, B OIMYME OT CaMUX Pa3-
ApakuUTeNel, OTBEThl HA HUX YacTO OBIBAIOT CIIOKHBIMU M JOJKHBI BBIIIONHATHCS €AMHCTBEHHO BEp-
HBIM 00pa3oM. JKMBOTHBIM pPeAKO BbIlIaJaeT BTOPOi maHC. M1 mMOCKOMIBKY BeCh 3TOT HA0OP KOMaH/
UM ITPUXOAUTCS BBINOJHATh TPAKTUYECKH MOMEHTAJILHO, B €r0 OCHOBE JIOJIKEH JIe)KaTh [EHETHUECKH
00yCJIOBNIEHHBIN aBTOMaTu3M. Kopode roBopsi, HepBHasl CHCTeMa JKUBOTHBIX JIOJKHA OBITh B 3HAYH-
TEJILHOW CTETEHU 3allpOrpaMMHUPOBaHa. DTOJOTY YTBEPKJAIOT, YTO €CJIM MOBEJECHUE HACJIEICTBEH-
HOe, a KOHKpeTHas: (hopMa XapaKTepHa JUlsl KaXJOro BUJa, TO €ro MOKHO M3ydyaTb MOJIEMEHTHO,
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UCTIONB3Ys POBEPEHHBIE BpEMEHEM METO/Ibl SKCIIEPUMEHTAIBHON OMOJIOTMH, KaK € Obl 3TO OBLIO
YaCThI0 aHATOMUYECKOTO MM (PU3UOIOTMYECKOTO MPOIIecca.

K 1969 rony unes o ToM, 4To TOBe/ieHHEe MOXHO pa30UTh Ha HelleMMble OJIOKH, B30yI0pa-
XKUJIa 11eJ10€ TIOKOJIEHHE MOBEAEHYECKUX OMOJIOroB, K KOTOPOMY MTPUHAIJIEKAIN U MblL. [IJ1s1 Hac 3TOT
ekt ycrmBacs eme u Tem, 4TO OJHUM U3 OCHOBATEJIEH STOJIOTUU ObLT BEJIMKUIA aBCTPUHCKHI
300710T, TTpoheccop MIOHXEHCKOTO YHUBEPCUTETA, MHTEPECHl KOTOPOTo ObUTH CXO%H ¢ HarmMu. Kapi
¢on Ppurr ObUT U OCTAETCSI OTHUM U3 CAMBIX U3BECTHBIX OMOJIOTOB, TJIABHOW 3aCIIyroil KOTOPOTO
SIBJIsIETCS] OOBSICHEHUE TaHIA MTYEN — CJIOKHBIX ABUKEHUM, C TIOMOIBIO KOTOPBIX IMUYETH MHPOPMHU-
PYIOT ApYrux oOuTaTesNell yibsi O MECTOHAXOXKACHUU THUIIM M PacCTOsTHUM A0 He€. Taner myén 1o
CHX TIOp ocTaércs Hanbosee OJM3KUM K CUMBOJIMYECKOMY SI3BIKY THUIIOM TOBEJCHHsI, U3BECTHBIM B
KHUBOTHOM Mupe. B 1iesiom ¢pon @purnia 1ieHmM 3a 1300peTaTeIbHOCTD U IETaHTHOCTh €70 MHOTO-
YKCJIEHHBIX SKCIIEPUMEHTOB HaJl UyBCTBAMM U MOBEJEHUEM KUBOTHbIX. B 1973 rony oH pasznenun
HobeneBckyio mpeMuio 1o (pu3HoIoruv 1 MeAMIIMHE CO CBOMMMU KOJUleraMu — aBcTpuiiiieM Konpa-
nom JlopeHnieM, ObIBIIMM qripekTopoM MHCTHTYyTa moBeneHveckon dusuonoruu OodmectBa Makca
[Mnanka B I'epmanvu, u Hukonacom Tun6eprenom uz Hunepnannos, npodeccopom Okchopackoro
YHUBEPCUTETA, — 32 POJIb, KOTOPYIO BCE TPOE CHITPATIM B Pa3BUTHHU STOJIOTHH.

Bropoii 3HauMMBblii TOAXO0], BEAYIIMI K HOBOMY MOHMMAHHIO COOOIIECTB JKUBOTHBIX, MMEJ B
OCHOBHOM aMEPUKAHCKOE U OPUTAHCKOE MPOUCXOKICHUE, IPUUEM €TI0 METO/Ibl PELITUTENTHHO OTINYa-
JIUCh OT TIPUHSATHIX B TOJIOTHH. DTO ObLIa MOMY/ISAIMOHHAS OMOJIOTUSI — U3yYeHHEe CBOWCTB IIEJIbIX
MOMYJISIIMIA OPraHU3MOB, UX POCTa KaK €JMHOTO IIeJI0r0, paclpocTpaHeH s 1o JaH madTy U Heu3-
0€XHOTr0 MCUE3HOBEHHUs. DTa JUCIMIUIMHA ONMMPAETCsl KaK Ha MaTeMaTHYecKue MOJENH, Tak U Ha
TIOJIEBbIE M JTaOOPATOPHbIE MCCIISAOBAHUS )KUBBIX OpraHu3MoB. Kak u gemorpadusi, oHa onpenenser
CyabOy TOMYJISAIMY, OTCICKUBAs POKASHUE, CMEPTh U JBIKEHHE OTAEIbHBIX OPraHU3MOB TSI OTIpe-
AeneHus OOLMX TeHIeHINA. [Ipyrie BaxHble IIepeMEeHHbIe — TI0JT, BO3PACT M TeHETUYECKUI COCTaB
OpraHU3MOB.

Hauag paborats BMecTe B ['apBapze, Mbl OHSIIH, YTO STOJOTHUS U TIOMYJISAIIMOHHAS OUOJIOTHS
MIPEKPACHO COYETAIOTCS MPHU U3yYEHUH MYPaBbEB U APYTHX COLMATBHBIX HACEKOMBIX. Kononuum —
9TO HeOOJIbIIME MOMY/IAIUH 4. VIX MOKXHO JTydille OHATh, HAOJI0/1ast 32 JKU3HBIO M CMEPTHIO Oecumc-
JIEHHOT'O KOJIMYECTBA COCTABJIAIONINX UX 0co0el. Haciie ACTBEHHBIN COCTaB KOJIOHMI, OCOOEHHO reHe-
THUYECKOE POJICTBO MX YJIEHOB, MPEIOIpeeisieT KOOMepaTUBHbINA XapakTep cyliecTBoBaHus1. Bemw,
KOTOpBIE MBI — OJIaroiapsi TOJIOTMU — Y3HAEM O JAeTaIIX OOIeHHs, OCHOBAHWS KOJIOHUH M 00pa3o-
BaHMSI KacT, OOPETAIOT MOJHBIA CMBICH, JIMIIb KOTJJAa OHM PACCMATPUBAIOTCS KaK SBOMIOLUS EJIOM
MONYJISAUHA. ' 0BOpst KOPOTKO, 3TO OCHOBA HOBOH AUCHUIUIUHBI, COLIMOOUOIOTHH, CUCTEMATUYECKOTO
M3y4YeHUs1 OMOIIOTMYECKUX OCHOB COLIMATBHOTO MOBEICHUS ¥ OPraHU3alMK CIOKHBIX OOIIECTB.

Koraga mbl TONbKO Ha4YaiaM 3aJyMbIBAThCSI O CHHTE3€ 3THX JUCIMIUIMH B KOHTEKCTE HAIMX
WCcIeIoBaHMi, DaBapay YuscoHy Obuto 40 JieT U OH 3aHUMAJT JIOJDKHOCT Tipodeccopa B [apBapne.
Bepry Xénnpaobnepy Obu1o 33 roma, u oH npuexai B CIIA B oTIyck, a MOCTOSHHO paboTal BO
dpankdyprckom yHuBepcutere. Tpu roga ciycTs, Mociie HEMPOAOKUTETBHOTO BO3BPAIIIEHHS BO
®pankdypr ans npenonaBanus, bepr Xénpaodnep ObuT mpumiamén B [apBapa B KayecTBe 1TaT-
Horo npogeccopa. [Toce 3Toro apy3bsi JeUIN YeTBEPTHIN TaX HEJaBHO NMocTpoeHHoro Jladopa-
TOPHOT'O KOPITyCa YHUBEPCUTETCKOro My3est CpaBHUTENILHOM 300710THH, TIoKa B 1989 rogy Xeémnbno06-
Jiep He BepHyJics B ['epMaHmIo, 4TOOBI PyKOBOTUTDH KaheIpol, MOTHOCTHIO TIOCBATIIEHHON U3Y4YeHUIO
COIMAJIbHBIX HACEKOMBIX, B TOJIKO UTO OCHOBaHHOM MHcTUTyTe Teomopa Boepu BropuOyprckoro
YHUBEPCUTETA.

14 B nannom cJIy4ae aBTOPbI OTXOAAT OT TPAAULIMOHHOIO ONpeieIeHH s OMYJIALMHY. B oTHOLIIeHUH MypaBbEB ITpaBUJIbHEE HA3bIBATD
MONYJIALMEeN KOMILIEKC B3aUMOCBS3aHHBIX THE3I, HACEJICHHBIX Pa3HBIMU CeMbsMU. — [Ipum. Hayy. peo.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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