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IIpoBeseHbI JBYXTOMUYHBIE WCIIBITAHWS BIMSHUS HEMOHHW3UPYIOIIETO 3JIEKTPOMArHUTHOTO H3ITY-
yenus (OMU) WiFi-poyrepa Ha CeHCOpHYIO OOOHSTENBHYIO BO30YIHMMOCTb, ITHIIEBYI0 MOTHBALHIO,
CIIOCOOHOCTH COXPAHSTh B KPAaTKOBPEMEHHOH U JOJITOBPEMEHHON MaMsATH BBEIPAOOTAHHEIN yCIIOBHBIN
nUIIeBoi peduiekc Ha 0OOHATENBHBIH (3aMax TBO3IUKH) Pa3ApaKUTENb Y MEIOHOCHOI ITIelIbl. 3aKIo-
YEHHBIX B CETYaThle EMKOCTH IT4eJ MOMEIIaIn B KieTky Dapajies Ha pa3IMdHbIe IEPHOIbI BPEMEHH
(BIIOTH 110 24 YacoB), T/e MOABEPTaly (OIBIT) WIH HE MOABEPraiv (KOHTPOIIb) BO3ICHCTBUIO 00Tyde-
HUS. BBISBUIIH CYIIIECTBEHHOE yrHETAoMIee BIUsSHNE 24-4aCOBOTO BO3/ICHCTBHUS pOyTepa Ha MHIIEBYIO
BO30YIMMOCTh M KPaTKOBPEMEHHYIO MaMATh MEIOHOCHOIl muenbl. J[oNroBpeMeHHash MaMsATh MYeJIbl,
HANpOTHUB, HE3HAYUTENIBHO BO3pacTaa.

Kniouesvie cnosa: IMU WiFi-poyrepa, 000HsTENbHAsT BO3OYAMMOCTh, MHIIEBas BO30YIUMOCTb,
YCIIOBHBIN pedieke, MEIOHOCHAS MUera.

DOI: 10.1134/S0367144519010039

PasBurne m00adbHBIX CHCTEM KOMMYHUKAIIMH TPHBEIIO K BO3PACTAHUIO BIUSHHS HE-
HOHM3HUPYIOIIETO MICKTPOMArHUTHOTO m3mydeHus (OMU) Ha opraHu3M YenoBeka, SKHBOT-
HBI W PACTHTENBHBIA MHUp. V3ydeHne BIUSHUS BBICOKOYACTOTHBIX AJIEKTPOMATHUTHBIX
TTOJIeH, M3Ty9YaeMBbIX MOOWIBHBIME TenedoHamu u WiFi-ycTpolicTBamMu, 0cOOEHHO WHTEH-
CHBHO BE/IyIIIEeCs B TIOCIICTHIE HECKOIBKO JIECATKOB JIET, JaeT IPOTHBOPEUUBBIC PE3YIBTATHI.
B Oounblieit Mmepe 3TO KacaeTcsi UCCIICOBaHNM, TIPOBEJACHHBIX Ha YeJIOBEKE, B CBSI3U C He-
MaJIOB2)KHOW POJIbIO MICHXOJOTHYECKOro (hakTopa W reTeporeHHOCTH reHO(OoH I YenoBeKa
(cM. 0030p: van Rongen et al., 2009) Pe3ynbrarhl HCCICI0BaHUI HA )KUBOTHBIX U PACTCHUAX
Oosiee onpeeseHHbl U CBUAETEILCTBYIOT O B 1I€JIOM HEraTWBHOM BIIMSHUM Ha KHU3HEJEs-
TEJILHOCTb JKUBBIX cymiecTB OMMU pazHON 4acTOThl U HHTEHCUBHOCTH, IIMPOKO MCHOJNb3Ye-
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MBIX TElephb B MOBCEIHEBHOW XKHM3HU B IPHOOpax MOOMIILHOM CBs3M (cM. 0030pbl: Balmori,
2009; Cucurachi et al., 2013). OxgHako cBemeHHUS, MOIXYYCHHBIC TIPH M3YYCHUHU IOJITOBpPE-
MEHHBIX OTCTaBJICHHBIX 3(pexroB DMU, He cTonb oHO3HAYHBL. TeM He MeHee IOJICYUTaH-
HBII PSZIOM aBTOPOB OMOJIOT0-IKOIOTHYECKHHA yiiepd ot neiictBus DMMU oxasancs BecbMa
3HaunTenbHbIM (Johnson, 2010). B mepByro ouepenb 3TO Kacaloch HACEKOMBIX, TAKHX Kak
MEJIOHOCHAs IYesia, OT ONbBUTUTENEHONH aKTHBHOCTH KOTOPOW CHIJIBHO 3aBHCHT ypOXKaii-
HOCTh CEJIbCKOXO3SIIICTBEHHBIX PACTEHHUM; KpOME TOro, MPOMYKTHI €€ KU3HEACeSITEIbHO-
cTH (MaTouHOE MOJIOYKO, MEJ, TIepra, BOCK) MCIOJIB3YIOTCS M B METUIIMHE, U B KOCMETHKE,
U B Ipyrux obnactsx. B cBs3u ¢ atum BozaeiictBue DMU Ha nmoBezeHue MEIOHOCHOI TUEITbI
HYXJIaeTcsi B 0c000 TIarenbHOM u3ydeHun. ClienyeT MOoquepKHyTh, 9TO MpH OOIy4YEeHHH
AJIEKTPOMATHUTHBIM II0JIEM JKHUBBIX OPTaHW3MOB Ba)KHO YYMTBIBAaTh KaK IIyOWHY IPOHUK-
HOBEHMS M3JTyYEHHMS, TAK W YaCTOTHI COOCTBEHHBIX 3JIEKTPOMArHUTHBIX ITOJIEH 00TydaeMbIX
oobekroB (Hedemos u np., 1995).

Henpro Hameil paboThl ObUTO M3yYEHHE BIWSHUS HA MUIIEBOE MOBEACHUE MEIOHOCHON
mmaensl OMU paboratomero crannapraoro WiFi-poyrepa ¢ anuHoit Bomusl 12.5 oM, yacTo-
Toii 2.4 I'T'11 1 ¢ mpoHUKaroIe crrocoOHOCTHIO 0K0JI0 1 cM. POpMHUPOBAaHHE CIIOKHBIX AKTOB
TTUIEI00BIBATEIIHHOTO TIOBEJICHUS TTYEl B €CTECTBEHHOM cpesie OOMTaHMs CONPOBOXIACT-
Csl TECHBIM TIEPEILUICTEHHEM BPOXKICHHBIX 0€3yCIOBHO-PE(ICKTOPHBIX M MPUOOpPETaeMbIX
B mporiecce o0ydeHHst yCIOBHEIX pediekcoB (Jlomatuna, 1971). B 3agady Hacrosmeit pa-
00THI BXOIWIO M3ydeHne BIusHusA DMMU yka3aHHOTO nuama3oHa Ha COCTOSHUE OOOHATEINb-
HOMW pElEeNINH, YPOBCHb MUIIEBOI MOTHBALIMHM M CIOCOOHOCTD BHIpaOaThIBaTh U COXPAHSThH
B KPAaTKOBPEMEHHOI M JIONTOBPEMEHHOI MaMsTH yCIOBHbIE MUILEBbIE pedIieKChl Ha 000HS-
TEJBHBIN Pa3pakKUTENb.

MATEPUAJI U METOJUKA

B pabore ucnonp3oBamu craHaaptHelii WiFi-poyrep (OecrnpoBopHOW MapuipyTH3aTop
LinkSys E1200-EE/RU) co creaylomuMi TEXHHYECKHMH XapaKTEPHUCTUKAMHU: HacToTa
6ecnipoBonHOi cBszu: 2.4 I'T'1, KOJIMYECTBO W THUIT aHTCHH: 2 BHYTPEHHUE aHTCHHBI, KOA()-
(UIMEeHT YyCUIICHUS ITaTHON aHTeHHHI (aHTeHH) 4 dB.

PaboTy mpoBoxnim Ha 0COOSIX MEOHOCHOM eIl Bo3pacToM 7—30 CyT B JIETHHIA IEPHOL
(uronb—aBryct) 2016 1 2017 rr. [Tuen coxeprxany B HEOOIBIIUX YNIbIX B KOMHATHOM ITOME-
mIeHnd B cetyaToit kamepe mpu t 20-25 °C. ITuensr Opmn 00eCcTIeYeHBI OSTKOBBIM U YTIIe-
BOJIHBIM KOPMOM M BOJOH. OUHCTUTENbHBIC OOJIETHI ITYEIbl MOIVIM COBEPIIATh €XKEJAHEBHO.
Ocsenenne Bxirroyany B 8.00 u Beiximrouany B 18.00.

IIpoTokon 3KcHeprMeHTa 3aKIIovalcs B CIEAyromeM: 18 muen M30IupoBaId OT CEMbH
U TIOMEIIATH B CeTYatyro mpobupky oobemom 120 cm?® (2016 1) uim cetdarsiii TyOyc 00b-
emom 4002 cm?® (2017 r.) ¢ kopmom. Kopm yrassitu u3 npodupku/Tydyca 3a 3 yaca J10 mpo-
ey pbl 00y4eHUst [UIsl TIOBBIICHHS MTUIEBOH MoTuBaluu. [IpoOupKy/Ty0OycC C m4yeisaMu mo-
MeIllaJId Ha HO KiIeTku Papajiest HeMOoCPeICTBEHHO 0 POyTep, KOTOPBIN pacrioyiarajii Ha
CHEMHOM TIOJIKE TI0/T BEPXHEH KPBIIKON KIETKHU (paccTosHUE OT KPbIKU — 10 cM). Pasmepsr
kieTku Obuth: B 2016 T. — mutmHa 75 oM, mmpuHa 60 cM, BeicoTa 60 cM, B 2017 — mmHa 50 cM,
mmpuHa 40 oM, Beicora 40 cm. Kiterky ®apajest 3a3eMIIsuii ¢ TOMOIIBIO MEHOTO KaOeJs.
HesnaunTenpHOE HarpeBaHue poyTepa IpH JOITOBPEMEHHOI paboTe He BIUSIIO HA TeMIlepa-
TYPHBII pexuM Ha fHE KiIeTku Papajes, e pacnonaraiuch Npooupku ¢ muenamu. Mexmy
WCIIBITAaHUSAMH KJIETKY NPOBETPHUBANIHU. JIHO KJIETKM TmiaTenbHo ounmanu. Ilporenypy o0y-
YEHHS OCYILECTBIISUIN BHE KJIETKH uepe3 30 MHUH Mocie MOMEIICHUS B YCTAaHOBKY.
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Hcnionb3oBalicst METOJT YCIIOBHOTO peduieKca: BhIpaboTKa YCIOBHOTO THIIEBOr0O peduiexca
BBITSTHBAHUS X000TKa Ha 00OHATEIbHBIN pasapaxkuTens (Proboscis Extension Reflex, PER)
(Bitterman et al., 1983) npu OZHOKpaTHOM COYETAHWH 3alaxa TBO3IUKHU C MMUIIEBBIM ITOJ-
kperteHreM (50%-Hbli pacTBOp caxapa) U IPOBEPKE €ro COXPaHEHHsS B KPAaTKOBPEMEHHON
(uepe3 1 MuH nocie npouexypsl 00y4eHus) 1 JoaroBpeMenHoi (depes 180 muH nocie mpo-
Lexypbl 00y4eHUst) MaMsITH IIyTeM JUCTaHTHOTO IIPEIbSBICHHS YCIOBHOTO Pa3IpaskUTEIs
3amaxa rBo3IuKH. J{iist BeIpaOoTKH ycIoBHOTO peduiekca mues, 00e3BHKEHHBIX C TOMOIIBIO
XOJIOZI0OBOTO HApKO3a, IMMOOMIN30BAIN 3@ KPBUIbS CIICIMAIBHBIMY 32)KUMaMU U TIOMEIIaIN
B YCTaHOBKY, TO3BOJIAIONIYIO0 OTHOBPEMEHHO TeCTHPOBaTh 18 ocobeil. Ilpomenypa oOyueHus
3aKIrovaack B ciemyromeM. K anreHnam maen (0e3 COnpuKOCHOBEHHS C HUMH) TTOHOCHIIH
Ha CTEKJSIHHOM JIONATOYKe Kallll0 apoOMaTH3MPOBAHHOIO TBO3JMKON CaXapHOIO pacTBOpa.
Ha npotspkeHnu 5 ¢ perucTpupoBaiIi CIIOHTaHHYIO PEAKIUIO BBITTUBAHUS X000TKa MUEIION
Ha 3amax (CeHcopHas OOOHATENbHAs BO30YIMMOCTB). 3aTeM Kallllo apOMaTH3UpOBaHHOTO
pacTBOpa MPUBOAWIN B CONPUKOCHOBEHHUE C aHTEHHAMH, TJI€ Y ITYeJ PacCIION0KEHbI 000HS-
TEJIbHBIC U BKYCOBBIC PELIENTOPHI, PETHCTPUPYS TPH 3TOM HAJIWIHE/OTCYTCTBHE 0O€3yCIOB-
HOTO ITUIIEBOTO peduieKca — BEITATHBAHMS X000TKa (TMIeBast BO30yanMocTs). [lanee muena,
BBICYHYBIIIasi XOOOTOK, MOIJIA B TEYEHHUE 2 C HACACHIBATh CaXxapHbIM pacTBOp (MHUILEBOE MOI-
KpeIIeHHe YCIOBHOIO CUTHaJIa — 3araxa I'BO3IUKH). [14esbl, 1eMOHCTpUPYOLIHEe CIIOHTaH-
HYIO PEaKIHIO U, HAlIPOTHB, HE OTBETHUBIINE 0e3yCIOBHO-PE(IICKTOPHON NMHIIEBOH peaKIy-
ei, B JaJIbHEHIIINX HKCIIEPUMEHTAX HE y4acTBOBAJIU. Perucrpaiinio noBeieHueCKuxX peakimil
TIPOBOIIITN BH3yallbHO. BEIOOpOUHO ncnonb3oBanmu Meton «double-blind».

B skcnieprMeHTax yuyacTBOBAJIO 5 TPy IMUel (B KaxXIyIo TPpyITy Bxoausio mo 18 ocobeit):
2 ombITHBIE U 3 KOHTpOJbHBIE. ONBITHBIE TPYNIIBI TOMENAIN B KIeTKy Papanesi ¢ BKIO-
YEHHBIM Ha Cpok 2, 4, 6 u 24 yaca poyTepoM, pacHoOJOKEHHBIM 10 HEHTPY. B uncno koH-
TPOJIBHBIX BXOJIMJIA TPYIIIA, COCTOSIIAS U3 MHTAKTHBIX 0COOCH, U3BATHIX U3 YIIbs ITEPE/T IKC-
MepUMEHTOM. [IpOOIKUTENBHOCTD 3aKIIIOUEHNST B TPOOUPKN/TYOYChl HHTAaKTHBIX 0CO0EH,
HaxOJMBIIMXCSl BHE KIIETKH, HO B HEMOCPEICTBEHHOW OJM30CTH OT Hee, COOTBETCTBOBAJIA
TaKOBOM IS ONBITHBIX 0CO0EH. J[Be Ipyrre KOHTPOIBbHbIE TPYIIIBI IOMENIAIN B KIeTKy Da-
paziest 1o IIEHTPY Ha Te KE CPOKH, YTO ¥ ONBITHBIE TPYHITEL. POyTep Ipu 3TOM ObLI BBIKITIOUCH.

DKcreprMeHTaIbHBIC JaHHbIC (KOHTPOJBHYIO M OIBITHYIO T'PYIIBI) CPABHUBAIH C TIO-
MOIIIbIO HENapaMeTPUUYECKUX METOJNOB: KpuTepuih MaHHa—YUTHU—BuikokcoHa nns He-
3aBHCHMBIX BBIOOPOK W KpuTepHii x2. Ha 0CHOBaHWHM MPOBEPKH WHIWBHUIYAIbHBIC TaHHbIC
O0BCAMHSIIN B peenax rpyn. [ist mpencTaBieHus pe3yabTaToB CTPOWIN rpaduku ¢ 000-
3HAaYEHUEM JI0CTOBEPHOCTEH pasmuuuii mpu p < 0.05 (3Be3nouka (*) Ha puc. 1-3).

PE3VJIbTATBI

AHaHI/IS MOJMYYCHHBIX AAHHBIX IMO3BOJIMJI IMPCKAC BCEIro CACIATh BBIBOJ 06 OTCYTCTBHUU
y T4el 3aBUCHMOCTH CEHCOPHOW OOOHSTENbHOM BO30YIUMOCTH OT YCIOBUH IKCIIEPUMEHTA
(maHHBIC HE TIPUBOIMM. )

PesynbTaTel cpaBHEHUS OTBITHBIX M KOHTPOJIBHBIX JAaHHBIX MO foie maen (%), OTBeTHB-
X 0e3yciIoBHO-Pe(ICKTOPHON MHIIEBOI peakIiel u yCIOBHO-PE(ICKTOPHON peaKineit
B Pa3HBIX CEPUAX UCTIBITAHUHN, IPECTABICHHI Ha Tpadukax (puc. 1-3).

Kak MOxHO BuaeTh 13 rpa(ukoB, JaHHBIC UCIBITAHUH JBYX JET MOYTH HE OTIMYAIOTCS
apyr ot apyra. BHecennslie B 2017 1. M13MEHEHUS B yCIOBHUSI SKCIIEPHUMEHTA (Pa3MephI KICTKA
dapazest 1 00beMbI eMKOCTEH JUIsl N30JISALIUH ITYENT) HE TIOBJIUSUTN Ha PE3YJIbTaThl HCIIBITAHHUH.
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VY uHTaKTHBIX 0co0eil HaOmomaeTcsi CTabMIBHOCTh KaK 0e3yCIOBHO-pe(IeKTOPHON MH-
IIEBOM, TaK M yCIOBHO-PE(ICKTOPHON JIESTEIBHOCTH, KOTOPAasi HE 3aBUCHT HU OT BPEMEHH
CYTOK, HU OT MPOAOJDKUTEIBHOCTH M30JSIIMU OT CeMbH (IO KpaifHeil Mepe, B mpenenax
cyTtok). IIpu aToM Oe3yciioBHO-peduieKTOpHBIE OTBETHI BapbupoBaiu B 2016 1. o 94 no
100 % (B cpemaem 98 %), B 2017 1. — ot 78 10 94 % (B cpemnem 83 %) (puc. 1), ycmos-
HO-pedekTopHbIe 0TBETHI OT 82 110 93 % (B cpennem 88 %) u ot 71 mo 93 % (B cpennem
84 %) (puc. 2).

VY m4ern, moMemeHHbIX B KiIeTKy Papajiest, HO He MO/IBEPraBIINXCsl BO3JICHCTBUIO pOyTe-
pa, TakKe He 00HApYKEHO 3aBHCUMOCTH 0€3yCIIOBHO-PEPICKTOPHBIX MHUIIEBBIX PEAKIIHNA OT
ycnoBuid dkcriepuMenTa. CyTouHast U30Jsius myen B kieTke Dapajest 0e3 00nydeHUs He
OKa3alla BIMSHUS Ha MAMIEBYIO Bo30OymuMocTs (puc. 1). Brmouenne DMU poytepa Ha 24 1
BBI3BAJIO CHMKEHUE MUIIIEBOM MOTHBaIuu y maen B 1.2 pasza (puc. 1).

YcnoBHO-pedIeKTOpHAS IESITETPHOCTh Y METOHOCHOH eIl OKa3anack 0ojiee IyBCTBU-
TEJIBHOM K YCJIOBHSIM dKCIIepUMEHTa. B cpemHem ymtib 75 % muelt, 3aKIF0YCHHBIX B TIPOOUP-
KH/TyOyCBHI M TIOMETIICHHBIX B KJICTKY 0€3 BO3IEHCTBISI pOyTepa, BOCIIPOU3BOIUIN YCIOBHBIH
peduiekc uepe3 1 MuH mocie npoueaypsl ooyueHus (puc. 2). Brirouenue Ha 24 9 poyTe-
pa 3HAYUTEIHFHO YCYT'YOHJIO YIHETAIOIIee BIISIHUE H30JIIIUN MYel B KJICTKE, TOYTH B 1.6—
1.7 pa3za cHU3HMB 9HCIIO 0COOEH, CIIOCOOHBIX COXPAaHUTh B KPATKOBPEMEHHOM MaMSTH BbIpa-
00TaHHYIO YCIOBHYIO peakiHuio (puc. 2).

[IpoTuBomONOKHBINH 3P(EKT BbI3BAIO 24-4acOBOE BO3JICHCTBHE pOyTepa Ha JIOJITOBpE-
MEHHYIO IaMsTh — YHCIO 0COOCH, OTBETUBIINX YCIOBHON peaKIrell BBITATHBAHUSI X000TKa
HAa 3amax uepes 3 4 mocje mpoleaypsl 00ydeHus, B 1.2 paza mpeBbICHIIO TaKOBOE, HaOI01a-
€MO€ B YCIIOBHSX W30JISILIUY ITYEI B KJIeTKe Oe3 o0mydeHus (puc. 3).

Takum 00pazoM, IBYXTOJMYHbIE JJAOOPATOPHBIE UCIIBITAHUS CBUAETEILCTBYIOT O BIMSHUU
OMMU BricokodacToTHOTO M3mydarens 2.4 [T (poyrep WiFi) Ha moBeneHne m9emnsl, Kak
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Puc. 1. Biusaue DMU-poyTtepa Ha 06e3yCI0BHO-PEPICKTOPHYIO MUIIECBYIO BO30OYIMMOCTD ITUEII.

* — paznuuus 10cToBepHEL, p < 0.05, kputepnit MaHHa—YUTHH, KpUTEPHU XH-KBaJpar. 31ech U jajee
Ha CTOJIOIAX yKa3aHO YMCIIO HOBTOPHOCTEH, B KaXKI0i MOBTOPHOCTH — 110 18 ocobeil.
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Puc. 2. Bnusane DMU-poyTepa Ha ClIOCOOHOCTH MYEI COXPAHITh B KPAaTKOBPEMEHHOH MamsTh
BBIPaOOTaHHBII YCIIOBHBIN MHUIIEBON pediekc Ha 0OOHATENbHBIH Pa3IpakuTeb.

* — pasnuuus 1ocToBepHsl, p < 0.05, kpurepuit MaHHa—YUTHH, KPUTEPHUN XH-KBaJIpar.
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Puc. 3. Biaussane DMU-poyTepa Ha CIIOCOOHOCTD Y€ COXPAHSATh B IOJITOBPEMEHHOH MaMsITH
BBIPAOOTAHHBIH yCIIOBHBIN MHUIIEBON pediekc Ha 0OOHATENBHBIA Pa3IpakKUTEb.

* — pasnuuust 10cToBepHBI, p < 0.05, KpuTepHii XU-KBaIpar.

Ha BPOXKICHHBIE ero GopMbl (IHIeBast BO30YIMMOCTh), TaK U Ha IPUOOpETaeMble B TIPOLIEC-
ce MuILe100bIBaTeNIbHOM aKTHBHOCTH (YCIIOBHBIN peduieKe Ha 3arax).

[Tonmy4yeHHble NaHHBIC BBIIBIIIM YTHETCHHME AIUTEIBHBIMH Bo3neiicTBuamMu OMMU (ua-
crora 2.4 I'Tm) mumieBoil MOTHBAIlUH, YTO, €CTCCTBCHHO, HE MOXKET HE OTPA3HUTHCSA Ha
MUIIE00BIBATEIFHON, a, CIIE0BATEIbHO, U ONBUINTEIBHON JIESITEIFHOCTH U B IIEJIOM Ha
MIPOJYKTHBHOCTH BCEH CEMbH MEIOHOCHOM Muelibl. DaKThl, CBUCTENBCTBYIONIHE 00 IKOJIO-
THYECKON OMACHOCTU HEMOHU3HUPYIOIIETO U3ITyUSHHUs], UCXOASIET0, B TOM YHUCIIE, OT IIUPOKO
UCIIONB3YEMBIX CPEJICTB MOOMJIBHOM TEIEKOMMYHHKAIMH, C KaXKIbIM TOJOM MHOXKAaTCS
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(cMm. 0030p Wyszkowska et al., 2016). BonbIIMHCTBO pe3ysIbTaTOB MOJIYYEHO B YCIOBHUSX
JUTMTETLHBIX BO3JACUCTBHIA M TIPH UCToNb30BaHUU GSM-uacToT. OTMEUEHHOE B psJIE CITydacB
GmaronpusaTHoe BiusiHe DM Ha KOTHUTHBHYIO J€ATEILHOCTD — YITyUIICHHUE JOJITOBPEMEH-
HOM ITaMSATH y ITYEIIBI B HAIIIMX OMBITAX, PA00UEH MaMATH y KPBICHI, CTUMYJIHPYIOILEE BIUSHIE
Ha HeiiporeHe3 (cMm. 003op: Altunkaynak et al., 2016), — mo-BuAEMOMY, HE CTONIb 3HAYH-
TENBHO, YTOOBI M3MEHHUTH BBIBOJL O HEOIArONMPHATHOM, SKOJIOTMYECKH OMAaCHOM BIHMSHUH
OMMU Ha XMBOTHBIA M PACTUTENbHBIM MUp. B TO ke BpeMsl Janeko OTCTOSILIUE BO Bpe-
MEHH TIOCIIEJICTBHSI HEeHMOHM3Mpytomero OMMU Hyxnarorcss B AajbHEHIIEM THIATEILHOM
H3y4YEHHH.

OBCYXJEHUE

Bo mMHOrHX coBpeMeHHBIX paboTax OIMCaHbI Cilydad Tak Ha3biBaeMbix «Colony Collapse
Disorders» (Harst et al., 2006; Balmori, 2009; Sharma, Kumar, 2010; Kumar et al., 2011;
Cucurachi et al., 2013; Paramanik, Paramanik, 2016, u np.). Bce aBropsl, HaOmropaBmue 3a
MOBE/ICHUEM Tuel 1of BiustuneM DM, oTMeuanu cHHXEHHE JIOKOMOTOPHON aKTHBHOCTH,
HapylIeHHe CIIOCOOHOCTH OPHEHTHPOBATHCS B MPOCTPAHCTBE, YBEINYECHHE BPEMEHHU BO3-
BpallleHus 0coOel B ynel, pe3koe CHIDKEHHE CIOCOOHOCTH IMYes BO3BPAIlaThCs B CEMbIO,
a Takke 0cinabiIeHUe CTPOUTEIbHOW JIESTEIbHOCTH U TOBBIIEHHE arpecCMBHOCTH. CHU-
JKEHHE CIIOCOOHOCTH K OOpa30BaHUIO YCIOBHOTO MHIIEBOrO peduiekca Ha OOOHSTEIbHbIC
Y BU3YaJIbHBIC CTHMYJIBI TIOKa3aHO y MypaBbst Myrmica sabuleti (Cammaerts et al., 2012).
O BocnpusATHH TUenamMu B yiabe DM Kak cUrHajza OmacHOCTH, KaK CTPECC-CUTHANA, CBU-
JIeTenbCcTBYIOT peructpupyemsie @aspom (Favre, 2011) 3Byku, n3maBaeMble mYeTaMy IO
BiusiHEEM DMU, cxomHble ¢ HaOIIOAAEMBIMU TIPH POCHUH U TOKHIAHWH yibs. [lomoOHbIe
M3MEHEHHMS B IIOBE/ICHHH, a TaK)Ke HaOJItojaeMoe CHIKEHHE STHIIEHOCKOCTH MaTKH, MOsBIIE-
HHUE MCKIIIOYMTEIBHO TPYTHEBOTO paciurofa noj BiaustaueM DMU (Sharma, Kumar, 2010;
Halabi et al., 2013) Hen30eXxHO PUBOIAT K CHW)KCHHIO CHJIBI ITYEINHON CEMBH U €€ Ipo-
JOYKTHBHOCTH. B otnenbHbIx skcnepuMentax Kymapa c¢ coasropamu (Kumar et al., 2011)
1o OKOH4YaHuM oOmyuennss SMU HaOmonaI0Ch MOJHOE OTCYTCTBHE B CEMBSIX ITYET M MeJa,
u nepru. O CXOJHBIX YKOJIOTHYECKH 3HAYMMBIX U3MEHEHHUSIX B MOBEACHUU M PENPOLYKIHH
nox BiausHueM DMU pyrux HacekoMmbIX (capaHya, MyXH, MypaBbH) CBHJETEIbCTBYIOT
paboTsl, ruTHpYeMbIe B 0030pe Kykypaun ¢ coasr. (Cucurachi et al., 2013).

Mexanu3mbl Biusiaus OMU Ha nioBeieHne U Apyrue GOPMbI KU3HEAEATETBHOCTU KUBBIX
OpraHn3MoOB MHTCHCUBHO HU3Yy4arOTCH. Tem He MCHCC, 10 CHUX IIOp HC BLIABJICHA 6I/IOHOFI/I‘le-
ckast ocHosa pererniiiun DMMU (Fedele et al., 2014).

[Tueny OTHOCAT K HAWIYYIIAM 3KCIICPUMEHTAIBHBIM KUBOTHBIM JIsl M3yUYCHUSI BIHSHHS
9MEKTPOMATHUTHBIX BOITH, TaK KaK HAPSAY C IPYTHMH HACCKOMBIMH (0a004KH, MypaBbH, Ta-
pakaHbl, MyXH) OHa YyBCTBHTEIbHA K MATHUTHBIM U 3neKTprdeckumM moism (Kumar et al.,
2011; Wyszkowska et al., 2016). IToka3ano, 4To m4eia MOXKET OTBEYaTh Ha OYEHb CliaOble
HU3MCHCHUS IIOCTOSAHHOIO, JIOKAJIBHOI'O rCOMAarHuTHOI'O ITOJIA 3eMIIH U UCIIOIB30BaTh UX JJIs1
OPUCHTAIUHN B ITPOCTPAHCTBE IPHU ITOJICTAX 3a B3ATKOM. MaFHI/ITOpeHeHTOpaMI/I Yy M4€Ibl Cl1y-
xart kpuctanisl Fe,O,, pacrioioxeHHbIe B KJIETKAX )KMPOBOTO Tella B OPIOIIKE, 8 XUTHHOBbIH
MOKPOB MYEINbl 00TaaeT MOMYMPOBOAAIIUMU CBOUCTBAMHU. DTH CTPYKTYPBI SIBISIOTCS aK-
THUBHBIMHU YaCTIAMHU MaFHHTOpeHeHTOpHOf/II CHUCTCMBI ITYECIIbI. KpOMe TOT0, B IIpOLCCCEC MOJIETa
U IpU NEPEABUIKCHUUN 10 COTaM B YJIbE IMUCIIbI TCHEPHUPYIOT NOCTOSIHHBIC U MOAYJINPYEMBIC
ANIEKTPUUYECKHE MOJIsI, CEHCOPAMU KOTOPBIX CIIYKHT JI>KOHCTOHOB OpraH U Jpyrue MexaHope-
LIENITOPBI, PACTIONIOKCHHBIC Ha aHTeHHaX u Tene muyensl (Greggers et al., 2013). BozaeiicTBue
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OMMU, ecTecTBEHHO, MOXKET HApyIIaTh MEXaHW3MbI ATOW PELENIMU U TaKUM 00pa3oM BITH-
SITh Ha TIOBEJICHUE HACEKOMOTO. Y JAPYTUX BUJIOB HACEKOMBIX, B YACTHOCTH, IJIOJJOBOW MYIII-
KM J1po30(GMIbl, (PYHKIMIO MarHUTOPEIENTOPOB MOTYT BBIINOJHSTH CHEIUATN3UPOBAHHbIC
(oTOpEIEnTOPEI, COIEepXKAIINE KPUIITOXPOM, KOTOPHIE JEHCTBYIOT KaK CEHCOp (peLenTop)
cHHero cBeTa u AnekTpomarautHoro mons (Fedele et al., 2014).

W3yueHne nyTell 1 MEXaHU3MOB JaJIbHEUIIECH TPAHCAYKLIIUY OCTYIAIOIIMX B MO3I CUTHA-
JI0B Ipu BozaericTBun DMU HaxomuTcs B 3a4aTO4HOM cocTosHUU. OCOOCHHO 3TO KacaeTcst
HCCIIeIOBAaHUN Ha HACEKOMBIX.

B 1o e BpeMms HccienoBaHUs, MPOBEACHHBIC HA YEJIOBEKE, ITO3BOHOUHBIX XKMBOTHBIX
1 IPyTUX BUAAX HACEKOMBIX (capaHda, Apo30oduiia), CBHACTEIHCTBYIOT 0 BiusHUH OMU
Ha BCE CTOPOHBI ku3HeAesTenpHocTn opranusma (Fedele et al., 2014; Wyszkowska et al.,
2016; Zhang et al., 2016). IIpu 3TomM HauboJIce YyBCTBUTEIBHBIME K BO3aeHcTBIsIM DMU
SIBJSIFOTCSL CTPYKTYPBI MO3T'a, IJIe MOBPEKACHHS 00HAPYKUBAIOTCSI PaHbIle, YeM B JPYTHX
opranax (Hao et al., 2015). DMU cnocoOHbI HapyIaTh CTPYKTYPY MEMOpaH HEWPOHOB, Iie-
pecTpanBaTh PHCYHOK UMITYJIbCHBIX TIOTOKOB, T€HEPUPYEMbIX HEHPOHAMH, BIUATH Ha IIPO-
LIECChI, OIEPKUBAIOIINE HOHHBIE TPAJANCHTHI, CYIIECTBEHHO MOANDHUINPYS IIPU 3TOM BbI-
JieTIeHHe BO30Y)KJAfOIINX aMHUHOKHCIIOT M MPUTOK MOHOB KAJBIMS, UTPAIOIINX KIFOYEBYIO
pOJb B CHHANITHYECKOH Iepesiade, IpoLeccax BHYTPUKICTOYHON CUTHATIBHON TPAHCIyKIIUH
1, B KOHEYHOM UTOTE, B KOTHUTUBHOM AEATEIBHOCTH (IIpOLIECCcax MaMATH) U (POPMUPOBAHUU
crpecc-peaxiuu (Altunkaynak et al., 2016). O6HapyKeHHbII JrcOaaHC MEXILy TPOLYKIH-
en CBOGO[[HI)IX paauKaJIoB U aHTUOKCUAAHTOB CBUACTCIBLCTBYECT 06 OKCUJATUBHOM XapaKTe-
pe cTpecca, clieyromero 3a skcnosunpei SMU u BbI3bIBaronero 1eGuuuT CHHaICOB, ypOB-
HS UX (DYHKIIMOHAJIBHOW aKTHBHOCTH, HEHpPOJETeHepaTUBHbIC SIBJICHUS M THOEIb HEHPOHOB
o aronrorndeckomy mytH (Balmori, 2009). Upe3Brr4aiiHO BaKHBIMH [TPEIICTABISIOTCS TaH-
Hele ManTa (Manta et al., 2017), cBuaeTenpcTByIONIE 00 H3MEHEHUH TTPOQUIIST IKCIIPECCHU
T€HOB, OOHAPYXEHHBIX UM B (DOJUTMKYNIaX pa3BUBAIOLIETOCS SMYHHUKA Y Ap030(UIIbl BCiien
3a KpPaTKOBPEMEHHOTO M3JIy4EeHHUs! HCXOJSIIEr0 OT MOOMIBHOTO TeNE(OHA M BBI3BIBAIOILETO
OKCHIATUBHBIN cTpecc. ABTOPHI MMOJIATaloT, YTO CXOAHBINA pe3ynsraT Bo3aeiicTBus MU mo-
KCT Ha6J'l}O[laTI)C§I " B IpYTuUXx opraHax, B TOM YHUCJIC B MO3I'€ U CEpale. Cpem/l I/I[leHTI/l(l)l/ILlI/l-
POBaHHBIX aBTOPAMH T€HOB U MX OEJIKOBBIX NPOAYKTOB — F'eHBI, KOTOPBIE MOYKHO OXapaKTepH-
30BaTh KaK CTPECC-3aBUCHMBIE, ONPE/ICIISIOIINE PE3UCTEHTHOCT K OKCHIaTHBHOMY CTpEcCY,
CBSI3aHHBIC C OCHOBaMH MeTa00IM3Ma, PETYIHPYIOIINE POCT OITyXOJIeH, KIETOUHYIO CMEPTh,
MIPOIOIDKUTENEHOCTD KHU3HH Apo30dmibl. [eH, obecnieunBatommii perymimuio p38—MAPK
otBeta, u reH CG40178 oka3annuch TOMOJIOTHYHBIME Y IPO30(HIIBI M YeTOBEKa.

B 3akimroueHue clieyer OTMETUTh, YTO OOHApYKCHHBIM Hamu 3()(EKT BO3ACUCTBUS
BBICOKOYACTOTHBIX DM MOXKeT B 3HAYUTEIIEHOW MEpe CHU3UTH YPOBCHB MTUIIIEI0OBIBATEIIb-
HOW, a, CJIeJOBAaTEIHHO, U OTBUINTEIIFHON aKTUBHOCTH MEIOHOCHBIX ITYeII, 0COOCHHO B yCIIO-
BHAX MTOJH(IICPHOTO B3SATKA, TPEOYIOIIET0, HATPOTHB, TIOBBIMICHHS THIIEBONW BO3OYIUMOCTH
1 BBICOKOW JTAOMITBHOCTH — IIEPEKITIOYCHHUS cOOpa HEKTapa/IBUTBITEI C OMHOTO BUAA PACTCHUI
Ha JIPYTOM.

KoHcraranus oTpuaTeabHOrO BIMSHUS HA BECh )KUBOW MHP CO3JaHHOI 4eIOBEKOM Cpe-
JIbI, OT KOTOPOH OH HE MOXKET OTKa3arhcsi, TpeOyeT OT YeJoBeKa M Oe30TiIaraTelIbHol pas-
paboTKu Mep 3alIUThl/aJanTallii, HHTCHCHBHOTO HCCIICAOBAaHHUSA OTCTaBICHHBIX d((PEKTOB
paguanmy.
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EFFECT OF NON-IONIZING ELECTROMAGNETIC RADIATION
ON THE HONEYBEE, APIS MELLIFERA L. (HYMENOPTERA,
APIDAE) BEHAVIOUR

N. G. Lopatina, T. G. Zachepilo, N. G. Kamyshev, N. A. Dyuzhikova, I. N. Serov
Key words: EMR WiFi, olifactory food excitability, conditional reflex, honeybee.

SUMMARY

We studied the effect of non-ionizing electromagnetic radiation (EMR) of a WiFi router on the
sensory olfactory excitability, food motivation, ability to save in the short-term and long-term memory
the conditional reflex (PER). The honeybees put in the Faraday cage for various periods of time
(maximum 24 hours), and EMR irradiated (experience) or not (control). A significant inhibitory effect
of the 24-hour impact of the WiFi EMR on food excitability and short-term memory of the honeybee
was revealed. On the contrary, the long-term memory of the honeybee rather increased.
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