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POCCUHUCKOMY HAIITUOHAJIBHOMY KOMUTETY 1O 3ALIUTE OT HE-
NOHM3BUPYIOIIUX U3TYYEHHUU 10 JIET

Poccuiickuii HalMOHAJIBHBIA KOMUTET 110 3alUTE OT HEMOHU3UPYIOLIUX
U3JIy4YeHH 00pa3oBaH Kak kKoMuTeT Poccuiickoil Hay4dHON KOMHUCCHUU MO paju-
alMOHHOU 3amuTe B ssHBape 1997 rona. B Teuenue 10 et cBoer AEATEILHOCTH
Komurer BBINMONHAET 3a7a4y HAYYHOTO OOECIEUEHHSI KOMIUJIEKCHOTO PEIICHUS
mpo0sIeM 3anTuThl OT HEMOHU3UPYIOIINX M3JIydeHu HaceneHnus Poccun u Ono-
cucTteM OkKpy:xaroueu cpeasl. K Hactosmemy Bpemenu Komurer onpenenniics
B CTaTyce €JMHCTBEHHOro B POCCHMU MOCTOSHHO ACHCTBYIOIIErO HAy4yHOTO (Ho-
pyma, oObEAMHUBIIETO HAMOOJIEe KPYIHBIX CHEIUAIMUCTOB - PaiiOOUOIIOTOB,
TUTHEHUCTOB, PU3UKOB U APYrUX CHEHHAIBHOCTEN B 001aCTH OUOIOTHYECKOTO
JNEUCTBUSI HEMOHU3UPYIOMMUX u3nydeHuil. B Komurere Benercs HaydyHbI aHa-
JU3 TEJIOTO psifia MpoOaeM: BO3ACHCTBUS AIEKTpoMarHuTHEIX nojed (OMII) u
€ro HOPMHUPOBAHUS, OICHKHU IOTJIOMICHHBIX 103, OWOJOTHYECKOTO IEHCTBUS
MMIYJIbCHOTO 3JIEKTPOMArHUTHOTO MOJS, SKCTPAIMONSIUA PE3YIbTaTOB, MOY-
YEHHBIX B DKCIIEPUMEHTAX Ha KUBOTHBIX, Ha YEJIOBEKA, pa3pabOTKH HAyYHBIX
mporpamMM, B TOM 4YHCJI€ MO OoleHKe onacHocTh DMII MoOunbHOU CBSI3U 115t
Hacenenus Poccun u ap. AxrtuHas no3unus Komurera B pernieHuu Hambosee
aKTyaJIbHBIX MPoOJeM B JaHHOW 00JIaCTH 3acCIy’KMBaeT BBICOKOM OleHKH. W3-
nanue Komuterom «EsxeromHuka», opraHu3alys U MPOBEICHUE MEXTyHAPOI-
HBIX KOH(EepeHIU ¢ yJacTHeM Benylux yueHbix cTpan EBpomnbsl u CHIA, mo-
CTOSIHHBIN KOHTakT co CMMU sBisitoTcst BaxHOM (POpPMOI OTKPBHITON HaydHOMH
JUCKYCCHUM, a TaKXKe MH(POPMUPOBAHUSI HAYYHOU OOIIECTBEHHOCTH U Hacelie-
HUS O JIOCTHIKEHUAX U 3ajJjauax B OOJACTH 3aIIUThl OT HEMOHU3HPYIOIIETO M3~
JTy4YECHUS.

Komriiekc HepelieHHbIX elie mpoosnem (co3maHre HOpPMAaTUBHOU 0asbl,
M3y4YeHre MeXaHu3Ma Onoyiorudeckoro aercteus DMII pagrodactoTHOTO NHa-
IMa30HA MaJIbIX UHTCHCUBHOCTEH, OIleHKa ormacHoCcTH DMII MOOMIIBHBIX Tee-
(GbOHOB I HACENCHUsI, BKJIIOYAsl JIETEH U MOAPOCTKOB, M T.JI.) OCTABISET 00-
LIMPHOE MOJIE I TabHEHUIIIEeH ITOI0TBOPHOM JieaTresibHOCTH Komurera.

Hckpennne no3apasieHus ydeHbIM KomuTera 1o 3ammure OT HEMOHU3H-
pyronux u3nydeHud ¢ 10-JeTHUM 00uiIeeM U ToKeIaHus JalbHEHIIINX TBOP-
YECKHUX YCIIEXOB.

IIpencenarenn
Poccuiickoiit Hayunoii Komuccun no Pagmannonnoii 3ammure
akageMuk PAMH A.®.I1bIb



K JECATHUJIETHIO POCCHUMCKOI'O HAITMOHAJIBHOT'O KOMHUTETA
IO 3AIIMTE OT HEMOHMU3UPYIOIINX N3YYEHUU

lIpeoceoamens PHK3HHU npogeccop I puecopves 0.1

Poccuiickuii HanlmoHanbHBIM KOMUTET MO 3a1UTe OT HEMOHU3UPYIOIIETO
uznyuenuss (PHK3HU) 6b11 oOpaszoBan 28 stuBaps 1997 roma. Komuter pyko-
BOJICTBYETCS B CBOECH aesTenbHOCTH «[lomokeHneM» o ero pabore, yTBepKIeH-
HeM nipeacenareneM PHKP3 akamemukom A.®D. 1Ipi6om. OCHOBHBIMH TEISIMU
KomuteTa siBsitoTcst pa3paboTKa KOHIIETIIMU 1O O0OECTIEUYEHUI0 KOMIIJIEKCHOTO
perieHus npooaeM 3aluThl OT HEMOHU3UPYIONTUX U3NTydeHuil HaceneHus Poc-
CUU U OMOCUCTEM OKPY’KAIOIIEH Cpeibl.

Komuter chopMupoBaH M3 y4eHBIX M CHEI[MATUCTOB BBICIIECH KBaIU(U-
Kaluyu B 00JlacTH oOecreueHus: OE30MacHOCTU 4YejoBeka U OMOOBEKTOB OKpY-
YKAIOIIEN Cpellbl OT HEMOHU3UPYIOIINX M3iydeHu. B coctaB Komurera Bxoaut
34 ero wiena. HeoOxomuMo crenuaibHO OTMETHUTH, 4YTO 4iaeHbl Komurera
MPEJCTABISIOT PA3JIMUYHbIE HAYYHBbIE U aJMUHUCTPATUBHBIE CTPYKTYpbl MOCK-
Bbl, CankT-IleTepOypra, O6nuncka, Caparoa, Camapsl, Himxaero Hosropona,
MockoBckoit oonactu 1 Munucrepcta 06oponsl P®. Takum o6pazom, Komu-
TET MPUHUMAS PEIICHUS WM OOCYXAas Ty WIM UHYIO TPOOJIeMy YUYUTHIBAET
CJIOKUBIITYIOCSI CUTYAIMIO B pa3IMUYHBIX paitoHax Poccum.

Unensl KomuTeTa npeacTaBisitoT KPyIMHbIE HAYyYHBIE [IEHTPbI, HHCTUTYThI
Y MHCTAaHIMM MHHUCTEpPCTBA 3PABOOXPAHEHUS U COLUAIBHOTO pa3Butus PO,
Akanemuu HayK U AkageMun MEIUITMHCKUX Hayk Poccun, MunucTepcTBa 000-
poHsbl PO:

- THI-UucTtuTyT 6noduzuku ®MBA Poccuu;

- Hayuno-uccnenoBarensckuidi MacTuTyT Meauuunsl Tpyna PAMH;
- THII-UHCcTUTYT Meauko-Onoorudeckux mpoosem PAH;

- MeaunuHckuil pagnoaornyeckuii HayuHsiil ienTp PAMH;

- HUUN mexanuku u ¢pusrku CaparoBckoro ['ocyapcTBEHHOTO
YHUBEPCUTETA;

- UuctutyT obmeit pusuku PAH;

- Camapckuit HUU paguo;

- llenTp snekTpoMarHuTHOM 6€30TaCHOCTH;

- [ToBOIDKCKMIA MHCTUTYT UH(DOPMATUKH, PATUOTEXHUKHU U CBSI3H;

- Cankr-IletepOyprekuit ['ocynapctBennbii Mopckoi TEXHHUECKUI
YHUBEPCUTET;

-THII P® BHUU ¢pusuko-TeXHUYECKUX U PATUOTEXHUUECKUX U3MEPEHHUI;
- CKb «PUAII»;
- Macturyt Onodusuxu kinetku PAH;
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- HayuyHo uccrnenoBaTenbCkuil ucnbITaTeNbHbIN LleHTp paauanumonHoit 6e3-
OITAaCHOCTH KocMuuecknXx 00bekToB ®MBA Poccnu;

- lenTp ['occansnmananzopa Ynpasnenus nenamu [Ipesunenta PO;
- MockoBckoe ynpasnenue Pociorpednanzopa;
- [leHTpanbHbIN HAyYHO-UCCIEA0BATENbCKUN HHCTUTYT MO PD;

- [ ocynapCTBEHHBIN HAYYHO-UCCIIEN0BATEIbCKUI UCTIBITATEIIbHBIN
UHCTUTYT BOEHHON MeauuHbl MO PO.

Baxno, uro Komuter siBisieTcs yke€ Ha MPOTSHKEHUHM BCEX JIECSATH JIET
€IMHCTBEHHBIM MTOCTOSIHHO JICUCTBYIONTUM HayIHBIM (HOPYyMOM, OOBEAMHUBIIIIX
Han0oJiee KPYITHBIX CIEIHATNCTOB PaauoOMOIOTOB, THTHCHUCTOB, (DU3UKOB U
JIPYTUX CHEIUATIbHOCTeH B 007aCTH OMOJOTHYECKOTO JCUCTBUS HEHMOHH3UPY-
foux u3nyuenuid. Kaxnoe 3acenanne Komurtera — 310 BCcTpeua mpodHIIbHBIX
CIEIUAJIMUCTOB, BO3MOXXHOCTh BCECTOPOHHE OOCYIUTH MPAKTUYECKU JIOO0YIO
poOsemMy, MOAIEPKUBATh U PACIIUPSITH HAYYHBIC U IMYHBIE KOHTAKTHI.

VYxe Ha mpoTsbkeHun Aecatu jeT Komuter ynenser 00Jbplioe BHUMaHUE
OIleHKe omacHOCTH Al HaceyneHuss DMII pazauyHbIX 3JIEMEHTOB MOOMJIBHOM
CBsI3H, pa3pabOTKE COOTBETCTBYIOINX HOPMATUBOB, MPO(PIIAKTHICCKIM MEPO-
MIPUSATHSM, TTOITOTOBKE MH(GOPMAITMOHHBIX MAaTepUaIOB JJIsi HACEJICHUs, 00pa-
masi 0co00e BHUMAaHHE Ha JETCKUI KOHTUHTEHT. bbUTO MPUHATO JBa PEIICHUS O
HEOOXOAMMOCTH OTpaHUYECHUS TOJIB30BAThCSI COTOBBIMH Tele(OHAMH JETHMU U
nogxpoctkamu (2001 u 2004 rr.). Touka 3penust Komurera mo 3ToMy Bompocy
HalllJIa OTPAXKEHUS B OTE€UECTBEHHBIX CaHUTApHBIX HOPMAaxX M MEXIYHAPOIHBIX
MyOJUKAIUSIX.

B coorBetrctBuu c «Ilonoxenuem» o PHK3HU o BHeceHun B COOTBET-
CTBYIOIIIME MUHUCTEPCTBA U BEIOMCTBA MPEIJIOKEHUN O MOJJECPKKE MEPCICK-
TUBHBIX pa0OT, ObLI IOATOTOBJICH Pl mUceM B anmapar [Ipesunenta, B paBu-
TEJILCTBEHHBIC OpraHbl, B MpoduiibHbIe MUHUCTEPCTBA, B J{lymy u B CoBet De-
nepaunn, M3py Mockssl, IIpencenarento Bricmiero coBera naptum «EnnHas
Poccusi» 0 mopzmepkke HaydHOUW MpoOrpaMMbl MO OIeHKe onacHoct DMII mo-
OubHOM CBsA3M JJia HaceseHus: Poccun. Bo Bcex oTBeTax ObuT chopMynupoBaH
BBIBOJl O HEOOXOJUMOCTH TMPOBEACHUS MCCIEAOBAHUM MO OILICHKE BIIUSHUS
OMII MoOMIBHOM CBS3W HA 370POBbE HACETIEHUS, BKIIIOUAs ICTECH, TIPH TTOJTHOM
OTCYTCTBHHM B 3THX OTBETaX MPEIJIOKEHUNU O MyTAX pealbHOTO (pMHAHCUPOBA-
HUS 3THX HccienoBanuil. Takum o6pazom, Ham KomuteT, kak U HaydHble (o-
PYMBI U TIPABUTEIBLCTBEHHBIC OPraHbl MOAABISIONIETO YKCia CTpaH MUpa, IO-
HUMAIOT Ype3BbIYaliHOCTh cuTyaluu. OTHAKO pa3inure B TOM, UYTO 3a PyOeKoM
(MHaHCUPYIOT TH HCCieoBaHus Kak [IpaBuTenbcTBa U €ro CTPYKTYphI, TaK U
MTPOMBIIIJICHHOCTh MOOMJIBLHOM CBsI3M, a B Poccuu Takoe (hMHaHCHMPOBAHHUE OT-
cyTcTByeT yxke Oonee 20 meT. MBI yBEpeHbI, YTO «Tpo3a» OylaeT U «TpsHET



rpOM», HO TIpo0JieMa B TOM, YTO MOXKET IMMOBTOPHUTHCS CUTYaIlHsi, KOTopas Oblia
nocJe B3pbiBa Ha YADC: yxke Oyner mo3aHo!

B cootBeTcTBUM ¢ pemieHrneM KomuTeTra ObLI0 OATOTOBICHO oOpalieHne
B BEIyUIME MHCTUTYTHl U YHUBEPCUTETHI CTPAHbI C BOIPOCOM TOTOBBI JIU OHU
y4acTBOBaTh B HCCIICIOBAHUAX IO Tpobieme «DJIeKTpoMarHuTHas Oe3orac-
HOCTH HaceJIeHHe» U c(hopMyaupoBaTh CBOE MHEHHE O HEOOXOIUMOCTH ITOATO-
ToBKM HanmonansHOM mporpammsel. Ha Bce Hamm 3anmpocChl Mbl TTOJTYYHIIH T10-
JIO)KUTEIbHBIE OTBETHI, HO MPOJBHXKEHUE MPOTPAMMEBI C COOTBETCTBYIOIIUM
(brHaHCHUPOBAHUEM BCTPEYACT HEMPEOAOTUMBIE TPYIHOCTH.

bblmu MHOTOKpAaTHO cJiefaHbl TOMBITKH MOJYYUTh (DPUHAHCOBYIO TMOJI-
JEPKKY OT OIepaTopoB MOOWIBHON cBsA3u Poccum W OT MpeaCTaBUTENbCTB
MEKIYHApOAHBIX MPOU3BOAUTENCH MPOAYKIIMU MOOWJIBHON CBSI3M. MBI, Kak
MPaBUJIO, BCTPEUaeM MMOHUMAHHE O HEOOXOAUMOCTH (PMHAHCOBOM MOIACPIKKHU
MJIAHUPYEMBIX HCCIIeIoBaHUNA B PoccuM OT 3TUX CTPYKTYp, OJHAKO HA MyTH
pelieHus 3ToM MpoOJIeMbl TTOKa BOSHUKAIOT Pa3JIMYHbIC TTPENSTCTBUSI.

YyuteiBass HeoOXonUMOCTh yyactue Komutera B (OpMHUpOBAHUM CUCTE-
MBI MPaBOBBIX Mep, comnacHo «llonoxkenuto», ObUI0 oOpalieHo BHUMaHue Mu-
HUCTPA MO AaHTUMOHOIIOJBHOM MOJIUTUKE U MOJICPKKH NPEANPUHUMATEIIEN Ha
OTCYTCTBHE B JOKyMEHTAaX, KOTOPbIE COMTPOBOXKAAIOT COTOBBIN TeIe(OH MPHU €ro
Mpoaaxku, cCbUIkM Ha oreuecTBeHHBbIM CanlluH. OnHako cuTyanus ocraercs
IIPEKHEN.

B nane yvyactusi B HayYHO-METOIMYECKON pa3paboTke 0A30BBIX KOHIIEI-
IIUA 3aIUTHl OT HEMOHU3UPYIONTUX M3TYUYCHUN YelloBeKa U OMOCHUCTEM OKPY-
JKAIOIIe Cpenbl, 3a MpoIIelee AeCATUICTHE ObUI MPOBEACH Pl 3aCeIaHul,
MOCBSIIIEHHBIX METONOJOTHMM HOpMHpoBaHuA OMII, paccMOTpEHHIO HOBBIX
MatepuanoB o 6modddexrax IMII 50 ['. beumn 00Cy)IeHBI MOAXOIBI K OIEH-
Ke OMOJIOTHYECKOTO IEHCTBHS HWMITYJIBCHOTO 3JIEKTPOMArHUTHOTO TIOJISI M €T0
HOPMHPOBaHMSA. MHOTOKpAaTHO 00CYXJanach MpoOjeMa MOTIOMICHHBIX 103 U
TOUYKa 3PEHHS] OTEUECTBEHHBIX CIelMaaucToB K SAR, Bompockl nepeHoca pe-
3yJIbTaTOB, MOJIYYEHHBIX B SKCIEPUMEHTAX HA >KMBOTHBIX HA YEJIOBEKA, MPO-
OseMa 3JIEKTPOMArHUTHOM O€30MacHOCTH BOEHHOTO Tpyaa. beimum o6cyxiaeH
pAI TMpeajaraéMbIX HAy4dHBIX IPOrpamMM, BKIrOUas mnporpammy Poccuiicko-
(dpaHIy3CKOrO AKCIepUMeHTa. bonbllioe BHUMaHKUE YAENIeTCs TEOPETHUYECKUM
BompocaM. beun o06cyx)aeHs! moaxoas! Kk HopMmupoBanuio IMII ¢ ydaerom me-
XaHW3Ma HETEIUIOBOTO JIEUCTBUS, BO3MOXKHOCTH KYyMYJISITUBHOIO JEHCTBUSA U
np. He ocramace B ctopoHe mpoOiemMa MarHUTOTEpANMM W HMCIOIb30BAHUS
CJIOKHBIX pexUMOB BozaercTBUst OMII PU B kiinHuKe.

KomuteT 06Ccynui u copMyIrpoBai CBOU PEKOMEHIAlUK 10 Mpejiarae-
MBIM HOPMAaTHBaM I10 TUIIOT€OMAarHUTHBIM MOJIAM, IO CAHUTAPHO-3IUIEMHUOJIO-
rU4ecKre TpeOOBaHUS K KUJIBIM 3aHUSIM U MOMEIIEHHSIM, 110 TPOEKTYy HOpMa-
THUBOB JIsl CUCTEMBI CyXONyTHOM MOABMYKHOU PaIMOCBSA3H, 110 HOPMUPOBAHUIO
OMII oT UCTOYHUKOB, PACIOJIIOKEHHBIX Ha MOPCKOM (hi1oTe, mpooIeMbl mpod-
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[1aTOJIOTUH, METOMOJIOTHI0 HOPMUPOBAHUSA Ha MEXIyHapOAHOM KOCMHUYECKOU
CTAHIMU. DTO TOJBKO HEOOJBIIONW MEpEeYeHb BONPOCOB, KOTOphIE ObUIM pac-
CMOTpEHBI Ha 3acenanusax Komurera o npobdiaeme cTaHAapTU3ALINM.

Unensl KomMureTa akTUBHO yyacTBOBajdu B pabore KoHCyabTaTHBHOTO
Komutera BO3 B pamkax MexayHapoaHoil mporpamMmbsl « OMII u 310poBbe»,
BO MHOTHUX MEXIYHAapOIHBIX HayuyHbIX (opymax. Unensl Komurera BemyT Ha-
YUHYIO TIEPENUCKY CO MHOTUMU 3apyOeKHBIMU YUEHBIMU U HAyYHBIMU OpPTraHU-
3aUUsAMU, NIPOIIAraHIupysl U OTCTauBasi OTEUYECTBEHHYIO METOIOJIOTHI0 HOPMU-
poBanusg OMII PY u koHIENIUIO 3JIEKTPOMAarHUTHON O€30MaCHOCTH HACEICHUS
Poccnn. MHoOrouncineHHble JUCKYCCHMM O TapMOHHM3auuu craHaaproB OMII,
MIPUBEIIH K NPUHATHIO KOMUTETOM ABYX pELIEHUN O HEBO3MOXHOCTH OTKAa3a OT
POCCHIICKMX HOPMAaTHBOB W MPHUHATHIO 3apyOeKHBIX CTaHIAPTOB, OTIMYAIO-
muxcs o 1IIY 1o aByX MOpsIKOB, MPEkKIE BCEro, B CBS3U C Pa3IUYHBIMU
METOJIOJIOTUYECKUMU MOJAX0IaMU K onpeaenenuto [1/1VY.

[To uannmarue Komurera u npu HEMOCPEACTBEHHOM €T0 y4acTUU ObLIH
OpraHU30BaHbl U MPOBEIEHBI IECTh MEXIYHAPOAHBIX KOHpepeHnn B MockBe
u Cankr-IlerepOypre ¢ yuactuem Beylmux yueHbix ctpad EBponsl u CILIA.

Cucremarnueckn wieHbl Komurera momywaror mHpopmanui o padote
MEXIYHAPOAHBIX OpPraHU3alluid, O MOCIEAHMX MyONMKAIUsAX 3a PyOeKoM, O
Pa3TUYHBIX TOYKAX 3PCHUS BEAYIIUX 3apyOeKHBIX YUCHBIX Ha MPOoOIeMy omac-
Hoctu DOMII g HaceneHus.

Komurer 0oO6Cynun Ha cBOEM 3aceJaHUU MHOTOYUCIICHHBIE MPEIIOKECHHUS
00 KCIOJIb30BAaHUM HETPATULMOHHBIX METOAO0B 3auuThl 0T OMII coTOBBIX Te-
1e(doHOB U 0OPMUJI CBOE OTPULIATEILHOE MHEHHE B COOTBETCTBYIOLLIEM
pELICHNH.

bruto uznano Heckonbko HoMepoB «EXXEI'OJJHUKA» Komurera. Kax-
e yieH Komurera MOXKET JOBECTH CBOE KPENO, CBOU CYXKJICHUA 10 HAYYHOU
oOmiectBeHHOCTH, yOnuKkys cBou ctathl B «EXKEI'OAHUKE». 310 nznanue
HECeT Tak kK€ U MH(POPMAIMOHHYIO HArpy3Ky, MyOiauKys pabouue marepuaibl
Komurera. C Hamiei TOYKH 3pEeHUs], SIBISIETCS OYEHBb MOJIE3HBIM IyOIUKaLUs
CIHUCKa TOCIEIHUX M3JaHHBIX paboT wieHoB Komurera. Ecnu uurarens mpo-
AHAJIU3UPYET ATOT CIHUCOK, TO OH IMOJYYHUT MPEACTABIECHUE O COCTOSHHUM IPO-
OJeMbl U O TIpearnonaraeMbix myTsax e€ pemenus. Kpome toro, xenaromui Bce-
rJ1a MOXKET MOMYyYUTh OMOIMOTrpaduuecKyto CIpaBKy O HEKOTOPBIX MOCIETHUX
MyOIUKausaX 1Mo npoodiiemMe Ononorudeckoro aeicteus OMII, snexrpomaraut-
HOI1 0€301MacHOCTH, 0 METOJ0J0TUH HopMupoBanust DMII.

B HUnTepnere coznan caitt KomureTra ¢ 10CTaTouHO XOPOIIMM 0OpaIeHu-
€M K €ro MarepuajaMm.

Komurter nmpoBOOUT MHOTOYMCIEHHBIE SKCIIEPTHBIE OLEHKH MO MPOCHOE
xuresed MOCKBBI, Ja€T pa3bsCHEHHUS HAa MUCbMa, MOCTYNAKOIIME U3 MHOTHX
ropofoB ctpanbl. OHAKO, BBULY OTCYTCTBUS MOJHON MH(DOpMAIIHH, MBI UMEEM
TPYIHOCTH B OTBETaX HaceJaeHHIo 1o onacHoctu OMII OcraHkuHCKON OaliHu U
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AIIEKTPOMATrHUTHONW OOCTAaHOBKH, KOTOpas CO37aeTCs Oa30BBIMH CTaHIUSIMU
MOOWMJIBHOM CBSI3U B METO.

Unensl Komutera umenu noctossHHbIM KoHTakT co CMU. [lepuoanyecku
roroBarcss uHdopManroHHele crnpaBku it CMU mo nmpoGieme snekTpomar-
HATHOW 0€30TacHOCTH HACEJICHUS, OCYIIESCTBIISIIOTCS JIMYHBIC KOHTAKTHI C pa-
o6otHukamu TB-mporpamm, paano, ra3eT W MOMYISPHBIX KYPHAJIOB, ObUTH Op-
raHWU30BaHbBI U MTPOBEACHBI HECKOJBKO TIPecC-KOH(PEPEHITUH.

Unensl KoMuTeTa MOHUMAKOT BaKHOCTD IMTOATOTOBKHA MOJIOABIX CIIEIIAAIIM-
CTOB, O HEOOXOJIMMOCTH WX MOJJACP>KKHU. BbUTO MpoBeeHO PsiJi KOHKYPCOB Ha
JY4YIIyI0 HaydyHYH paboTy JJIss MOJOABIX couckaTrened. Komurter BbIgaBal
y4aCTHUKaM KOHKYpca COOTBETCTBYIOIIME CEepTU(HUKATBI, a TMOOCAUTEISAM —
JTUTIIIOMBI M HEOOJIBIIINE TTPEMHUH.

B cnenyromem necarunernu mnepen dieHamu KomureTra CTOAT 3amadu,
KOTOpBIC TPEOYIOT HEOTJIOKHOTO PEeIIeHUs. ITO, MPEXKIe BCEro, HEOOXOIUMO
OIICHUTH CTENeHb omacHocTu Bo3zaeiicTBus DMII coroBoro tenedona Ha ro-
JIOBHOW MO3T mnoib3oBarens. [Ipu 3ToM, cieayer yuuThIBaTh, YTO BIIEPBBIE 3a
BCIO [IMBWJIM3ALIMIO JICTH TMOMAJIH B TPYIITY pUCKa. B kauecTBe KpUTEpUS AOTIAK-
HbI OLICHUBATHCS Kak Onmkaitime 0nod3¢pdEKThl, TaK ¥ COMaTUYECKHUE OTAaICH-
Hble 2 PekThl. MBI IMEEM BBHIY, MPEXKAC BCETO, BBIPAKCHHBIC HAPYIICHUS
JNESITETbHOCTH MO3ra, a TAKXKE€ BO3MOKHOCTh Pa3BUTHE OITyXOJEBOTO MpoLECCca.
NHTeHCcMBHOE pa3BUTHE MOOWJIHHOW CBSI3W HE JIaJl0 BO3MOXXHOCTH HAKOTHUTh
JIOCTATOYHOE KOJIMYECTBO 0A30BBIX M aJICKBATHBIX HAYYHBIX JAHHBIX JJIsI pa3pa-
OOTKHM COOTBETCTBYIOIIMX HOPMATHUBOB C YUETOM PE3KOTO M3MEHEHHUS XapaKkTepa
U HampaBJIeHHOCTH Bo3jehcTBusa DMII coroBoro TenedoHa Ha OpraHu3M IOIb-
3oBarens. Co3aHue HOPMATUBHOM 0asbl IS ATUX YCJIOBUH Bo3aehcTBUsS DOMII
OoCTaeTcs Ba)KHOU 3a1auei.

Her sicHOCTHM O METOHOJIOTHM OLIEHKH OMAaCHOCTH KPYIJIIOCYyTOYHOTO IIO-
CTOSTHHOTO BO3JICUCTBHUS Ha Bce rpymmbl HaceneHus DMII 6a30BbIX cTaHIUH,
OTCYTCTBYIOT MPEJIOKEHHUSI O BO3MOXKHBIX IMOAXO/IaX K HOPMUPOBAHUIO 3TOTO
BHJIa BO3JCUCTBUA. B 3TOM CBSI3M OCTAIOTCS aKTyaJIbHBIMU ONPENCICHUE MeXa-
HU3Ma O6uonorudeckoro aectBus IMII PU Manbix ”HTEHCUBHOCTEH, YCTAHOB-
JICHUE HAJIMYMS WM OTCYTCTBHE KYMYISTHBHOTO 3¢ @deKTa Mpu JIUTEILHOM
Bozneiicteun DOMII PU. Kak enunHoe 11ie10e, ¢ 3Toi nMpo0ieMoil CBI3aHO OYE€Hb
BaKHBIC HAIPaBJICHUS UCCIEIOBAHMI, OTHOCSIIEECS K OIIEHKE OJJHOBPEMEHHO-
ro OMOJIOTMYECKOTO JEHCTBUSA HECKOMbKUX Hecymux DMII, umeromux paznuy-
HBbIE YaCTOTHI, a TaK K€ OINpEJCICHUE CTCTCHW BIUSHUS HAa OUOIOTHYECKUIN
s dexT pazauyHbIX BUI0B Moaysiiuit OMIT PY.

Unensl KoMutera yBepeHbl B YCHEIIHOM PEIICHUM B OJvKalieM Oymy-
IIEM HEOTJIOXKHBIX 3ajJa4d MO0 00ECHEYEHUIO AJIEKTPOMArHUTHOM 0€30MacHOCTH
HACEJICHUS, B IPEOJAOJICHUU TPYAHOCTEH, CTOSAIINX HA 3TOM ITYTH.

11



FOouaen _
HUHBbI BOPUCOBHBI PYBIHHOBOHM

4 ampensa 2008 1. ucnonHUIoCh 60 JIET CO AHA POKIACHUS BEAYIIErO PoC-
CUICKOTO CIIEIMAIIMCTA B OOJIACTU TMTHUEHBI U PAMOOMOIOrUM HEMOHU3UPYIO-
IUX U3JTy4YeHH, ToKkTopa Ouonornyeckux Hayk Huusl boprucoBubsl PyO110Boii.

Bces nayuHas u TpynoBas aearenbHOCTh HuHbl boprcOBHBI HEpa3pBIBHO
ceszana ¢ ['Y HUU menunmner Tpyna PAMH, B ma6oparopuio OMII kotoporo
OHA MpUIIa MOCJIe OKOHYaHus ¢ ominuueM buonoruueckoro ¢akynsrera MI'Y
uM. M.B.JlomoHOcOBa 1 acniupaHTypsl Ha Kadeape Gpu3HoiIoruu BbICIIEH HEPB-
HOM paesTenpHOCTU. Celyac OHa — 3aBEAYIOIIAas HAyYHBIM KOOPJAWMHALIMOHHO-
MH(OPMALIMOHHBIM OT/IEJIOM UHCTUTYTA.

VYxe 6onee 30 mer H.b. PyOmoBa mocsmaeTr ceds M3ydeHHUIO MpooOIeM
OMOJIOTrUYECKOro ACHCTBUS M HOPMHUPOBAHUS AIIEKTPOMArHUTHOTO MO pas-
JUYHBIX YaCTOTHBIX JHMANAa30HOB, KaK JJIA YCIOBHM MPOW3BOACTBEHHBIX BO3-
NEWCTBUMN, TaK U JUIA HacelleHusA. B Hacrosiee BpeMs €€ HaydHbIe UHTEPECH] B
0O0JIbILIEH CTETIEHU KOHUEHTPUPYIOTCS HA UCCIIEI0BAHUU BIUSHUS U TUTHEHUYE-
CKOM penIaMEHTalWU 3JIEKTPOMATHUTHOIO IO IPOMBINUIEHHOM 4acToThl 50
I'm u YBY aumanazona, B KOTOpoM paboTaeT Iepejaroliee 000py0oBaHUE CHU-
CTEM TIOJBMKHOW PaTuOCBs3H, a TAKXKE HA BOMPOCAX MOTEHIIMaIbHOTO HeOma-
ronpusaTHoro BiusHUA OMII, co3gaBaeMoro COBpeMEHHON MEIUIIMHCKOW TeX-
HUKOM.

[myO6una, mMacmTabHOCTh U KOMIUIEKCHOCTh XapaKTEPHBI IS 3a4acTylo
NUOHEPCKUX HAy4YHO-UCCIEN0BATENbCKUX PAOOT, BBIIOJHEHHBIX MOJ PyKOBOJ-
cTBOM M npu ydactuu Hunbel bopucoBHbl. X pe3ynbrarsl JIENIM B OCHOBY
0O0JIBIIOTrO YMCa TOCYJApPCTBEHHBIX CAHUTAPHO-3MUAEMHUOIOTUYECKUX MPABUI
U HOpPMAaTHBOB, METOIMYECKHX YKa3aHWW W PYKOBOJACTB IO KJIACCH(PUKALUU
YCIOBUH TpyJa. DTHU JOKYMEHTHI HIMPOKO NMPUMEHSIOTCS B NMPAKTUKE OPraHOB
Pocriorpebnam3opa, obecneunBasi 3IEKTPOMAarHUTHYIO O€30MacHOCTh padoTa-
FOIIUX W HACEIJICHHUS.

B noxtopckoit aucceprauuu H.b. PybuoBoi, 3ammménnoi B 1997 r.,
BriepBbie Poccun ObutM HaydyHO 0OOCHOBAaHBI MPEAEIBHO JAOMYCTUMbIE YPOBHU
BO3JCHCTBUSI MArHUTHOTO TOJISI MPOMBINUIEHHOW YyacToThl S0 'l HA mepcoHal,
00CITy>KMBAIOILIUH 3JIEKTPOYCTAaHOBKH.

H.b. Py6moBa — aBTop 6osee 250 Hay4dHBIX paboT, BKiItodas 10 MoHOTpa-
¢uii, KOTOpbIEe ABISAIOTCA KPYIHBIM BKJIAJ0M B pa3paboTKy mMpoOiaeM MEAUIIMHbBI
Tpyla, paauoOUONIOTHH, TUTHEHBl U DKOJIOTHH, CBS3aHHBIX C BO3JEHCTBHEM
AIIEKTPOMArHUTHOTO TOJSl KaK BpeAHOro (haktopa okpyxaromei cpeabl. OHa
AKTUBHO y4YaCTBYET B OpraHU3allUd U paboTe MEKIYHAPOIHBIX U POCCUHUCKHX
Hay4HbIX KOH(QEPEHIIHI, CUMIIO3UYMOB U CEMUHAPOB, a TAK)KE MHOTO BPEMEHU
YAENISAET Hay4HO-KOHCYJIBTaTUBHOM, HAy4YHO-IIPOCBETUTEJILCKOW M IPEIoiaBa-
TETHCKOW EATENHHOCTH IO MOATOTOBKE M MOBBIMICHUIO KBATU(PUKAIIUN CTICIIH-
aNMCTOB B 00JaCTH 3JEKTpOMarHuTHOM Oe3omacHoctu. Huna bopucoBna mien-
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PO JAECNUTCA CBOMMH OIBITOM M 3HAHUSMH C MOJIOJBIMU YYEHBIMU U BCEI/A Io-
TOBAa IMOMOYb KOJIJIETAM CJIIOBOM H JIEJIOM.

B uucne HemHorux npencraBureneit Poccuiickont @enepanuu H.b. Py6-
IOBa TUIOAOTBOPHO pabOTaeT B MEXKIyHApOAHOW KOHCYJIbTAaTUBHOM KOMHCCUU
IIporpammbl BecemupHoOi opraHuzaniuu 31paBoOXpaHeHUs] " DIEKTpOMarHuT-
HBIE MOJIA U 30pOBhe uenoBeka'. biaronaps €€ ycunusiM, Touka 3peHUsl oTeue-
CTBEHHBIX CHEIUAIKNCTOB HAa PSJl ACIEKTOB, CBSI3aHHBIX C TMTMEHUYECKOW pe-
IJITaMEHTAIMEeN BO3JEHCTBHS DJIEKTPOMArHUTHOTO TIOJsA, ObLIa JOHECEHa JI0
MEXyHApOAHOTO HAyYHOIO COOOIECTBA M YUYTEHA IMPHU MOJTOTOBKE 0a30BBIX
nokymeHToB BO3 "Environmental Health Criteria".

Huna bopucoBHa Bener 0OJblIyI0 HAydyHO-OOIIECTBEHHYIO padoTy. OHa
SABJISIETCS YICHOM POCCHICKOTO HAIMOHAIBHOTO KOMHUTETA IO 3alIUTE OT HEHO-
HU3UPYIOIINX U3Ty4YeHUM, yu€HbIM cekpetapém Hayunoro coseta 47 PAMH u
MumnzapascoupazButusi PO mo Meamko-3KoJ0THYecKUM MpodiieMaM 30pOBbS
paboTtaronux, y4€HBIM ceKkpeTapéM nuccepranronHoro cosera I'Y HUU me-
muiieabl Tpyna PAMH, cexperapém MockoBckoro otaenenust OoOiiepoccuii-
CKOM 0O0I1IecTBeHHOW opranuzanuu "310poBhe padoTaromiero HaceneHusi Poc-
cun'".

Hecmotps Ha BCIO CBOIO 3aHSTOCTh, B c€30H HuHa bopucoBHa Haxoaut
BpeMsl U Ha "TuUXylo OXoTy" — cobupanue rpuboB. M3ymHuTenbHBIE BKYCOBBIE
Ka4eCcTBa 3aKOHCEPBUPOBAHHBIX €H0 MO COOCTBEHHOMY CEKPETHOMY PEIEITY
MOIOCUHOBUKOB ¥ MOAOEPE3OBUKOB HE pa3 ObUIM IO JTOCTOMHCTBY OIICHEHBI Ha
Pa3IUYHbIX HEHOPMATBHBIX MEPOTIPUITHUSX.

Komnneru, yuenuku u npy3bs nosapasistor Huny bopucosny Py61ioBy co
CIIaBHBIM IOOMJIEEM U JKENAOT €d KPENKOro 3/I0POBbSI U HOBBIX TBOPUYECKUX
yCIexoB!
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Oounen
BAJIMMA SIKOBJIEBUYA ULIKOBA

22 anpens 2008 rona ucnonawiock 60 ner Bagumy SAxosneBuuy Miko-
By, OJJHOMY W3 Haubojiee aBTOPUTETHBIX W 3HAYMMBIX CIEIHUAJIMCTOB HaIeh
CTpaHbl B 00JIaCTU OpraHU3AIMU CAHUTAPHO-IMTUIEMUOJIOTHYECKOTO Ha130pa 3a
VMCTOYHUKAMU HEMOHU3UPYIOIINX U3ITYYEHUM.

Bamgum fxoBnesuu pomguiicss B MockBe U, yyacb B MOCKOBCKOM HWHCTH-
TyT€ PaUOTEXHUKH, HIEKTPOHUKHA U aBTOMATHKH, Hadand paboTy B CaHUTapHO-
snuAeMHuoiorundeckoi cimyxxoe Mockssl (1968 r). Cynpba cioxunack Tak, 4To
B.A. ukoB CTOSIT y MCTOKOB CO3[IaHUSI CUCTEMbI MPAKTUYECKOTO HAA30pa 3a
HMCTOYHHKAMU 3yiekTpoMarHutHoro noss. Ilog ero pykoBoactBoM B Mockse
co3JlaHa CUCTEMa Haj30pa 3a MepearoluMU PaAUOTEXHUYECKUMU 00BEKTaMH,
NPUHATAs B HACTOSILIEE BpeMs Ha Bcel Teppuropuun Poccun.

Ha Bcex srtamax mnpodecCHOHAIBHON Kapbephl, Oylydyd HHKEHEPOM, a
3aTeM 3aBEAYIOIIMM OTIEJIOM OPraHU3alvy HAA30pa 3a UICTOYHHKAMH HEWOHU-
3upyromux n3nydeHuit Llentpa roccananuananzopa B . MOCKBE, OH aKTUBHO U
HAaCTOMYMBO OOECIIEYMBACT BHITTOJTHCHUE HOPMATHUBHBIX JIOKYMEHTOB IO DJICK-
TPOMarHUTHOU Oe3onacHocT B MoCKBe.

C mapra 2005 roga Baaum fkoBieBUY — HaYaJbHUK OT/EJIa HA/A30pa 3a
dbusznueckumu daxkropamu YnpasieHnust Pocnorpednanzopa no ropoay Mockae.

B.4. NukoB siBnsieTcst npodeccuoHaaoM BBICOKOTO KJlacca, OH y4acTBO-
BaJ K pa3zpabotke 18 Bcecoro3HbIX, (eaepabHbIX U MOCKOBCKMX HOPMATUBHBIX
U METOAMYECKUX IOKyMEHTOB. IIpuHuMan ydactue B pa3pabOTKE MPOEKTOB
psana nocranoBieHu [IpaBurensctBa MoCkBbI, B TOM uucie KoHuenmuu mo
CHI)KCHMIO ITyMa U BUOpanuu B ropone Mockse. OH SIBISIETCS aBTOPOM psijia
myOnuKanui.

Bagum flkoBneBuu uneH MexXBEOOMCTBEHHOU KOMUCCUU ropoaa Mock-
BBI 110 PAAUOAIEKTPOHHBIM CPEJICTBAM.

OH akTUBHO y4dacTByeT B pabote Poccuiickoro HammonansHoro Komu-
TETa TO 3allUTe OT HEHMOHW3HPYIONINX W3IIy4eHHH, Oymydn ero w@wieHom. Ero
yuyactue B Komutere npumaeT NpakTUYECKYO HAPaBIECHHOCTh B JUCKYCCUSIX U
B NPUHATUU peuieHuil. Bagum SIKoBlIeBUY SIBIISIETCA HE3aMEHUMbBIM Y4YaCTHU-
KoM HehopMabHBIX BCTped wieHOB KomuTera, a ero ToCcThl BHE KOHKYPEHITHH.

Cpenu narpan Baaum SlkoBneBuua, HEOOXOAMMO BBIIETUTH 3HAK "OT-
JUYHUK 3/IpaBooxpaHeHus" u nmouétHoe 3BaHue "[louéTHbiil pabOTHUK 3ApaBo-
oxpaHeHust ropoga MockBbI'".

Unenst Komurera cepneuno nozapasisaoT Baaum SxosneBuya ¢ KOOu-
JI€EM, KEJIAI0T HOBBIX TBOPYECKUX JOCTH)KEHHMU M YCIEIIHON pabOThI MO CO-
XPAHEHUIO 310POBbS MOCKBHYEH !
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HEALTH BASED STANDARDS AND PRECAUTIONARY MEASURES IN EMF
Dr Mike Repacholi, University of Rome “La Sapienza”, Rome, Italy

INTRODUCTION

Globalization of trade and rapid expansion in the use of technologies
emitting EMF has focused attention on the differences that exist in exposure
guidelines or standards in various countries. In some cases, these differences
are large. Some of the disparities in EMF standards around the world have
arisen from the use of only national databases, different criteria for accepting or
assessing individual studies, varying interpretations of the scientific data or
using different philosophies for public health standards development. Such dif-
ferences in EMF exposure guidelines might reflect, in part, deficiencies in
communications among scientists between different regions as well as certain
social differences.

Large disparities between national standards and international guidelines
(ICNIRP, 1998) can foster confusion for regulators and policy makers, increase
public anxiety and provide a challenge to manufacturers and operators of com-
munications systems who need to tailor their products to each market. These
factors motivated the World Health Organization (WHO) to publish a “Frame-
work for developing health-based EMF exposure standards™ using a rational
scientifically driven process (see www.who.int/emf).

The WHO Framework addresses how quantitative exposure standards can
be developed. It gives the general steps in the process of developing standards,
including how the scientific literature should be evaluated, determining thresh-
old levels at which EMF health effects begin to be seen, choosing safety factors
for different populations at risk, and finally, deriving exposure limits. Other
considerations included in the Framework include the overall practicability of
the standard, compliance procedures and the use of precautionary measures.

Many countries feel that if they have a national standard there is no more
need for research. This is untrue. There are still many gaps in knowledge where
more research is needed to provide better information from which standards can
be developed. Standards are a developing process. One has only to observe how
ionizing radiation standards have evolved over the years as better information
became available. Relatively loose standards were initially used until it was
found that cancer developed in people exposed to relatively low levels of radia-
tion. In a similar manner, with the rapid uptake of EMF technologies, more
research is needed to determine if there are subtle effects that may not have
been seen in earlier studies.

This paper addresses the issues of proper use of the scientific literature to
develop standards from existing data, and how precautionary measures can be
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used to lower the exposures that people receive while research continues to
investigate whether there are health consequences from EMF exposures below
international guidelines.

DEVELOPMENT OF STANDARDS

A standard is a general term incorporating both regulations and guidelines
and can be defined as a set of specifications or rules to promote the safety of an
individual or group of people. The ultimate goal of health-based EMF standards
1s to protect human health. EMF standards can specify either limits of emission
from a device, or limits of exposure to humans from all devices that emit EMF
into a living or working environment.

Exposure standards are basic standards of personal protection that gener-
ally refer to maximum levels to which whole or partial body exposure is permit-
ted from any number of EMF emitting devices. This type of standard normally
incorporates safety factors and provides the basic guide for limiting personal
exposure. Such standards have been developed by the International Commis-
sion on Non-Ionizing Radiation Protection (ICNIRP, http://www.icnirp.org), the
Institute of Electrical and Electronic Engineers/ International Committee on
Electromagnetic Safety (IEEE/ICES, http://grouper.ieee.org/groups/scc28/) and
many national authorities.

Emission standards set various specifications for electrical devices and
are generally based on engineering considerations, e.g. to minimize electro-
magnetic interference with other equipment and/or to optimize the efficiency of
the device. A number of emission standards have been developed by IEEE, the
International Electrotechnical Commission (IEC, http://www.iec.ch/), the Eu-
ropean Committee for Electrotechnical Standardization (CENELEC, http://
www.cenelec.org) and national standardization authorities.

While emission limits are aimed at ensuring compliance with exposure
limits, they are not explicitly based on health considerations. In general, emis-
sion standards aim to ensure that aggregate exposure to the emission from a
device will be sufficiently low that use, even in proximity to other EMF emit-
ting devices, will not cause exposure limits to be exceeded.

Measurement standards describe how compliance with exposure or
emission standards may be ensured. The may provide guidance on how to mea-
sure the EMF exposure due to an installation or a product, e.g., phantom mea-
surement for SAR values for mobile phones. EMF measurement standards have
been developed by the IEC, IEEE, CENELEC, the International Telecommuni-
cations Union (ITU) and other standardization bodies.

EMF DOSIMETRY

The importance of good dosimetry cannot be overestimated. Without
good dosimetry, research would be considered sub-standard and the results as
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preliminary until similar studies are conducted using good dosimetry. WHO has
promoted accurate dosimetry since the start of the EMF Project. If adverse
health effects are found, the precise dose to produce these effects is needed if
the results are to be used for exposure limits. Otherwise the exposure limits on
which they could be based will be less precise and larger safety factors will be
needed to compensate for this lack of precision in the dosimetry.

With the vast improvement in dosimetry over the past decade, studies
conducted prior to this time must be viewed with suspicion; earlier reported
effects could have been due to exposure artefacts or imprecision in the exposure
system such as hot-spots in a supposedly uniform field. The standard for RF
dosimetry is the specific absorption rate (SAR in W/kg). All studies should use
SAR as the measure of RF absorbed dose because it is a biologically relevant
parameter, similar to absorbed dose in ionizing radiation, and use of SAR al-
lows studies to be compared with respect to RF exposure between different
biological systems. Superior devices are now available to make SAR measure-
ments in biological systems or the SAR can be determined theoretically using
high precision computer modelling software.

ASSESSING THE SCIENTIFIC LITERATURE

Before developing standards, one must thoroughly review the available
scientific literature on biological effects. In doing this it is extremely important
to distinguish between biological effects and health effects. A biological effect
i1s any physiological response to EMF exposure. Some effects may be subtle
responses within a normal physiological range or may result in pathological
conditions, while others may have beneficial consequences for a person. An-
noyance or discomforts caused by EMF exposure may not be pathological per
se but, if substantiated, can affect the physical and mental well being of a per-
son and the resultant effect may be considered as a health hazard. A health
hazard 1s thus defined as a biological effect that has health consequences out-
side the compensation mechanisms of the human body and is detrimental to
health or well-being. Basing standards on biological effects that have not been
shown to produce adverse consequences to health leads to greatly over-protec-
tive standards.

Exposure standards that limit human EMF exposure are based on studies
from various disciplines of health sciences, including biology, epidemiology
and medicine, as well as physics and engineering. All of these play important
individual and collective roles in identifying possible adverse effects on health
and in providing information on the need for, and appropriate levels of, protec-
tion. Relevant to standards are studies that provide information on biological
effects from EMF, the physical characteristics and the sources in use, the result-
ing levels of exposure, and the people at risk.
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The relevance of these different studies to health risks in people varies.
Epidemiological studies of the distribution of disease in populations and the
factors that influence this distribution provide direct information on the health
of people exposed to an agent and are given the highest ‘weighting’. However,
they may be affected by bias and confounding, and their observational nature
makes it difficult to infer causal relationships, except when the evidence is
strong.

Experimental studies using volunteers can give valuable insight into the
transient, physiological effects of acute exposure, although for ethical reasons
these studies are normally restricted to healthy people. Studies on animals, tis-
sues and cell cultures are also important but are given less weight. Animal stud-
ies can often be expected to provide qualitative information regarding potential
health outcomes, but the data may not be extrapolated to provide quantitative
estimates of risk, largely because of differences between species. However, it
should be noted that IARC (1995) considers that exposure to any biological,
chemical or physical agent is likely to cause cancer in humans if such a risk has
been identified in at least two different animal species. Studies carried out at the
cellular level are normally used to investigate mechanisms of interaction, but
are not generally taken alone as evidence of effects in vivo. Nevertheless, all
types of study have a role to play in determining the scientific plausibility of
any notional health risk.

There needs to be a comprehensive and critical scientific review under-
taken by a panel of recognized experts that includes all appropriate scientific
disciplines.

For the evaluation of individual studies, criteria have been developed to
determine if they are worthy of inclusion in the database for health risk assess-
ments. To ensure a comprehensive assessment, it may be helpful to use standard
review forms for dosimetry, in vitro, in vivo, human volunteer and epidemiolog-
ical studies. Several selection criteria for individual studies and possible biases
in the evaluation of research results are mentioned below:

- Quality of study design: When evaluating research results, it is impor-
tant to verify that the study design and power were sufficient to detect an effect
under given exposure conditions. For example, a study not showing an effect
may have had flaws in design or insufficient power (e.g. numbers of animals or
repeated tests) to show an effect. On the other hand studies showing an effect
must also be evaluated to determine if the effect was truly due to the EMF ex-
posure and not some other factor or bias in the study. A set of criteria for hu-
man, animal and cellular studies are presented in the Appendix, and are intend-
ed as a guide only. Both positive and negative studies must be evaluated in the
same way; using the same criteria.
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- Quality of how the study is conducted: All studies should be conduct-
ed strictly according to the protocol using good laboratory practice (GLP) as
appropriate.

- Quality of reporting a study: In general, publications should include a
clear statement of objectives and hypotheses, a description of the exposure
methods, experimental design and statistical analysis, and a detailed description
of the biological systems and the experimental procedures.

- Peer reviewed of publications: Peer-reviewed scientific studies should
be preferentially included in the review over conference abstracts that generally
contain sparse information. Although the rigour of peer review varies widely
among scientific journals, peer reviewed work is generally of higher quality
than non-peer reviewed publications.

- Usefulness for standards: An important task of the review panel is to
assess the relevance of the study publication for standards-setting. Many papers
contain excellent research, but may not be relevant for standards setting; e.g.
studies of effects at field levels well above the limit values for established ad-
verse health effects.

BIASES IN THE DATA

The precision of a health risk assessment is only as good as the scientif-
ic information available for it. A high quality database will result in a good
health risk assessment that can be used to develop standards. There can be
biases in the database of scientific information that can lead to a poor assess-
ment of health risk. These include the following:

Geographical bias: The review committee should endeavor to be in-
clusive of scientific literature published worldwide, and include studies from
other countries (e.g. Russia and China) where publication is sometimes less
accessible to English speakers and therefore tends to be less frequently cited.

Publication bias: Journals may be biased towards papers reporting
positive data rather than those reporting a lack of response. Publication bias
of this type can result in an unbalanced database. If all studies in the database
are positive, no negative studies exist, then the threshold for no-effect has not
been identified, and so limits cannot be set. Well-designed and conducted
studies should be published regardless of the outcome, because negative re-
sults (no effect observed) are as useful as positive studies (effect observed)
when evaluating the scientific evidence.

CONDUCTING A HEALTH RISK ASSESSMENT

Interpretation of studies can be controversial, as there exists a spectrum of
opinion within the scientific community and elsewhere. In order to achieve as
wide a degree of consensus as possible, an overall assessment (also called
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health risk assessment) often draws on reviews already completed by other na-
tional and international expert review bodies.

In spite of ensuring that only sound scientific studies are used in the eval-
uation process, as described above, uncertainties and inconsistencies can still be
encountered in comparative evaluations of the literature. Any evaluation is at
least partly based on judgements. Various schemes and “criteria” exist in order
to make this judgement process transparent, among these the Bradford Hill cri-
teria (Hill, 1965) and the IARC scheme for assessment of carcinogenicity
(IARC, 1987) can be mentioned. When evaluating the database for any health
outcome the following questions need to be addressed (Repacholi and Cardis,
1997):

- For epidemiological studies, the strength of association between expo-
sure and risk is important: is there a clearly associated risk with exposure? A
strong association is one with a risk ratio (RR) of 5 or more. For tobacco smok-
ing, many of the RRs were in excess of 10. However, the EMF studies of 50/60
Hz exposures, for example, suggest a RR of about 1.5-2 for childhood
leukaemia. This is more susceptible to bias and confounding than stronger as-
sociations, and alone suggests that more evidence is needed to reach any valid
conclusions. Supporting evidence of cancer in laboratory animals exposed to
EMF fields is important to increase confidence that the epidemiological studies
could be indicating a real risk.

- How consistent are the studies of association between exposure to EMF
fields and the risk of some health outcome? Do most studies show the same risk
for the same disease? Using the example of smoking, essentially all epidemio-
logical studies of smoking demonstrated an increased risk for lung cancer. Stud-
ies may show statistically significant associations between some types of can-
cers and some types of exposures, but others do not. Alternatively, studies re-
porting an association with cancer may be inconsistent with each other in their
types or subtypes. The ability of the study design to identify true risk without
bias and confounding should be weighed.

- Is there a dose-response relationship between exposure to EMF fields
and the health outcome? Again, the more a person smokes, the higher the risk
of lung cancer. Do the EMF field exposure studies demonstrate a dose-response
relationship between EMF field exposure and a health outcome?

- Is there laboratory evidence for an association between exposure to EMF
and the health effect being considered? The evidence is considered much
stronger if effects can be demonstrated in animals rather than cells or tissues
alone, since whole animals are able, through various mechanisms, to amplify,
minimize or negate the effects of exposure to physical agents. The weight as-
signed to studies of whole animals is greater than the weight assigned to studies
of isolated tissues and cells because of the absence of systemic regulatory con-
trols and mechanisms in cells and tissues.
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- Are there plausible biological mechanisms for a link between EMF field
exposure and the health outcome being considered? When it is understood how
an agent causes disease, it is easier to interpret ambiguous scientific evidence.
The biological significance of responses observed in cellular studies should not
be assumed unless it has been demonstrated that similar responses do occur in
animal studies and are relevant to human health effects.

Weight of evidence: The body of scientific evidence must be considered
as a whole to reach an overall evaluation of any adverse health consequences
from EMF exposure. A common approach for determining this is by weight of
evidence. For an effect to be established most of the evidence from the epi-
demiological, human volunteer, animal and cellular studies should indicate that
an effect occurs. It should be remembered that there is no way to prove that a
health outcome does not occur; rather the weight of evidence should suggest
strongly that it does not occur. One should also estimate how much of a given
set of evidence changes the probability that exposure causes an effect. If most
of the evidence suggests that an effect does not occur, but one set of studies
suggests it does, one should be assessing whether the positive results were due
to some other factor common to the health outcome and the EMF exposure.

The existence of biological effects and health hazards can only be estab-
lished when research results are replicated in independent laboratories or sup-
ported by related studies. This is further strengthened when:

- there 1s agreement with accepted scientific principles
- the underlying mechanism is understood

- a dose-response relationship can be determined.

Risk estimation: An estimation of the size of the risk within the popula-
tion 1s needed to determine its public health impact. For an estimate of risk in
the general population or in a specific group the selected studies should provide
mostly quantitative data. Such data would include:

- the definition of the biologically effective mechanism or characteristic of
the field, which may vary with tissue or organ;

- an exposure-effect relationship, and identification of a threshold, if any;

-an exposure distribution and identification of sub populations with high
exposure;

- differences in susceptibilities within a population.

SETTING EXPOSURE LIMITS

Exposure limits are intended to protect against adverse health effects of
EMF exposure across the entire frequency range.

Threshold levels: There are a number of approaches that can be taken to
determine threshold levels. First, a threshold exposure level may be derived on
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the basis of a health risk assessment of the scientific data. The threshold is
judged as being the lowest exposure level, below which no health hazards have
been found. Since there will be some imprecision in determining this threshold,
primarily because of an incomplete knowledge of the biological effects, a range
of uncertainty will exist. The degree of uncertainty will then be directly propor-
tional to the value of a safety factor that should then be incorporated to arrive at
the final exposure limit (Figure 2). This approach has been the basis of most
western standards, and in particular the ICNIRP international guidelines (IC-
NIRP, 1998) and the IEEE/ICES standards (IEEE, 2004), (IEEE, 2005).

This approach requires a good understanding of the interaction mecha-
nisms involved and supposes that a true threshold exists. It also assumes that
cumulative effects do not occur. Evidence for cumulative damage would need
to show that small amounts of damage may be occurring from low level expo-
sure and that an accumulation of this damage is necessary before it becomes
detectable. Further, there is a dependence on information from extensive re-
search, including long-term follow-up studies. Without such studies, it is possi-
ble that illnesses or effects that manifest themselves after a long latency period
would be excluded from consideration.

Another way of determining exposure limits is to adopt a “biological ap-
proach” (Figure 1). From the scientific database, a threshold exposure level is
determined below which no biological effect is observed. This method allevi-
ates the necessity of making a health risk assessment of the biological effects
data and assumes an incomplete knowledge of the interaction mechanisms.
There is always the problem that such an approach will result in an unduly con-
servative standard which could not only restrict technological advances but
would be unacceptable in terms of the loss of benefits accruing from technolo-
gy for protection against questionable risks. This approach has been the basis
for some Eastern European standards, leading to significantly lower exposure
limits (http://www.who.int/docstore/peh-emf/EMFStandards/). More recently
however, Russian standards take into account biological effects that could have
pathological effects (Grigoriev et al., 1998, 2002). Of particular importance to
the setting of limits in the Russian standards are physiological adaptation/com-
pensation reactions from chronic EMF exposure. Safety factors are now deter-
mined from the level of exposure that provokes adaptation reactions, instead of
setting these factors to below the level of no bioeffects (Grigoriev et al 1998,
2002; Grigoriev, 2003).

Safety factors: Identification and quantification of various adverse effects
of EMF exposure on health are difficult at best, and such judgments require
extensive experience and expertise. Once the threshold exposure level that pro-
duces an adverse health effect at the lowest exposure level has been identified,
exposure limits may be derived by reducing this threshold level by a safety fac-
tor (Figure 1). Safety factors in health protection standards represent an attempt

23



to compensate for unknowns and uncertainties in the science. Examples of
sources of uncertainty about threshold levels include the extrapolation of ani-
mal data to effects in people, differences in the susceptibility of different groups
or individuals, statistical uncertainties in the dose-response function, estimation
of dose, and the possibility of combined effects of exposures at different fre-
quencies and other environmental factors.

~ ¢
o
$ord Thesshale
l‘ o ;J’\'fv' "i\'\T
\ : =
p p - .-0..“-.--..0.l-l~..'I....l...-.-b._l l '{\Klll’\ [ ’11
0 ! . (Faoard Appeovch)
. )
O
l: fnlipcal Thresthck
I . .
” Sadety o
<
........................................... ¥ - 3
L sposuy Lanl

thcdogcd Ayroich)

%~ hickg o effovtosreamed 05 3 hadty huonsd

- Daobogaal OB o) o lmvingg i o gancn o th lazand

-

Froquency

Figure 1 - Determination of exposure limits using the hazard threshold
and biological approaches (Repacholi, 1983)

Generally acute effects can be quantified with reasonable precision and so
derivation of limits to prevent these will not require a substantial safety factor
below the observed threshold levels. When the uncertainty of the relationship
between exposure and adverse outcome is greater, a larger safety factor may be
warranted. There is no rigorous basis for determining precise safety factors,
however, probabilistic approaches have been suggested for some parameters
(Bailey, 1997).

Basic restrictions and reference levels: Limits on EMF exposure are
termed basic restrictions and are based directly on established health effects and
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biological considerations. The physical quantities used in the international
guidelines reflect the different concepts of "dose" relevant to the lowest-thresh-
old for a health effect at different frequencies. In the low frequency range (be-
tween 1 Hz and 10 MHz) the current basic restriction is the current density (J,
in A m?) for preventing effects in excitable tissues such as nerve and muscle
cells; and in the high frequency range (between 100 kHz and 10 GHz), the basic
restriction is the specific absorption rate (SAR, in W kg'!) for prevention of
whole-body heat stress and local heating. In the intermediate frequency range
(between 100 kHz and 10 MHz) restrictions are on both the current density and
SAR, while in the very high frequency range (between 10 and 300 GHz) the
basic restriction is the incident power density (S, in W m~) for excessive tissue
heating near or at the body surface. Protection against known acute adverse
health effects is assured if these basic restrictions are not exceeded.

Because basic restrictions are often specified as quantities that may be
impractical to measure, other quantities are introduced for practical exposure
assessment purposes to determine whether the basic restrictions are likely to be
exceeded. These reference levels (ICNIRP) or maximum permissible exposure
levels (IEEE) correspond to basic restrictions under worst case exposure condi-
tions for one or more of the following physical quantities: electric field strength
(E), magnetic field strength (H), magnetic flux density (B), power density (S),
limb current (IL), contact current (Ic) and, for pulsed fields, specific energy ab-
sorption (SA). Exceeding the reference levels does not necessarily imply that
the basic restrictions are exceeded. However, in this case, it is necessary to test
compliance with the relevant basic restrictions and to determine whether addi-
tional protective measures are necessary.

Protecting different populations: Different groups in a population may
have differences in their ability to tolerate a particular EMF exposure. If the
scientific database suggests it, consideration should be given to the normal
spectrum of sensitivities to stress that would exist in any population, to the pos-
sibility that certain drugs may produce adverse reactions in patients exposed to
EMF, and to people who are sick to the extent that they may be particularly
sensitive to additional stress. Thus it may be useful or necessary to develop
separate guideline levels for different population groups. This can be accom-
plished by the use of larger safety factors for population groups that have an
increased sensitivity to EMF when determining guideline limits.

A complementary approach is to distinguish between members of the
general public and adult working population exposed under known conditions.
Such distinction acknowledges the ability to better control the levels and dura-
tion of occupational exposures and to provide instruction and training to work-
ers. In addition workers are usually a healthy adult population with medical
monitoring available. By contrast, the general population is composed of people
with a wide range of health sensitivities, age and illness. The general public will
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not necessarily have any knowledge of their EMF exposure or be able to mini-
mize it. Thus, it is reasonable that an additional safety factor be incorporated
into the public exposure limits and these should also account for continuous
exposure conditions.

Some standards make provisions for occupationally exposed women who
are pregnant to be considered as general public for the purpose of exposure
limits. An example of how a national authority has managed this issue comes
from the Australian RF standard: http://www.arpansa.gov.au/pubs/rps/rps3.pdf:
“In order to reduce the risk of accidental exposure above occupational limits a
pregnant woman should not be exposed to levels of RF fields above the limits
of general public exposure. Occupationally exposed women who are pregnant
should advise their employers when they become aware of their pregnancy.
After such notification, they must not be exposed to RF fields exceeding the
general public limits. Pregnancy should lead to implementation of relevant per-
sonnel policies. These include, but are not limited to, reasonable accommoda-
tion/adjustment (see Glossary) or temporary transfer to non- RF work without
loss of employment benefits. Additional guidance may be found in the Preg-
nancy Guidelines produced by the Human Rights & Equal Opportunity Com-
mission (HREOC 2001) at www.hreoc.gov.au/sex discrimination/index.html
(for more details see Annex 7).

FACTORS AFFECTING EXPOSURE STANDARDS

To ensure that an exposure standard has all the elements necessary to be
complete, the following points must be addressed:

- Frequency: since the absorption of EMF is frequency-dependent, the
same maximum limit on incident power density cannot be applicable over the
whole frequency range. To develop standards there is a need to address the
issue of frequency extrapolation from regions where little health effects data are
available to set exposure limits and for harmonization with other standards, for
example at the high frequency end of the standard (e.g. infrared).

- Exposure level: the level of exposure can be practically expressed in
terms of reference levels. Situations where simultaneous exposure can occur to
multiple frequency fields must be accounted for in the standard.

- Exposure duration: the time of exposure to various power levels should
be quite precise. In many standards a certain power level is set for continuous
exposure for 8 or 24 h per day, but higher levels of exposure are generally per-
mitted for short periods of time. In this respect, the time over which the expo-
sure level is averaged is important. The exact means of averaging exposures
must be clearly indicated so that no confusion arises in the minds of persons
responsible for compliance.

- Whole-body and partial-body exposure: For cases where only part of
the human body is close to the EMF source (near field), supplementary guide-

26



lines should be provided for partial body exposure in addition to whole-body
exposure. In general, partial body exposures may have higher limits than the
whole body, but this depends on the mechanism of interaction (or alternatively
on the operating frequency). This will be the case if the mechanism is heating,
but would not be the case if the mechanism is induced currents.

General considerations: Governments should provide the legal frame-
work that provides their departments with the mandate to develop and imple-
ment EMF standards that are mindful of the health implications, including un-
certain ones. The standards should be relevant, effective and workable. It
should be recognized that the standard does not operate in isolation from the
national legal framework, and in particular from other occupational, health,
safety and environment laws.

Compliance: Exposure standards have no value in protecting public
health if they are not complied with. National authorities should only establish
standards if there is a strategy for cost-effectively determining if the standards
are being met and if an appropriately qualified and experienced person or au-
thority has been identified and resourced to conduct compliance tests.

A standard should include practical information on measurable levels that
correspond to basic restrictions on EMF exposure. Verification of compliance
may be based on measurements or evaluations, and must be performed periodi-
cally. Several international standards provide technical advice on how to con-
duct compliance measurements. This includes guidance on the principles and
practice of measurements and design of equipment and/or shielding to reduce
exposure. Organizations carrying out such tasks are the international, regional
and national technical standards bodies, including the International Electrotech-
nical Commission (IEC), the International Telecommunication Union (ITU), the
International Organization for Standardization (ISO), the Institute of Electrical
and Electronics Engineers (IEEE) and the European Committee for Elec-
trotechnical Standardization (CENELEC).

Uncertainty in measurements used to evaluate compliance is a practical
problem best handled by organizations responsible for the development of
compliance methods. However, it is worth noting that better technical mea-
surement techniques and computational dosimetry are available, and when
properly incorporated in guidelines, these will reduce uncertainty and thus the
magnitude of safety factors.

PRECAUTIONARY MEASURES

Normally priority is usually given to controlling risks that are regarded as
“established”, involving risks factors with a clear causal relationship to known
diseases. Such an understanding usuaaly takes decades to develop. However,
rapid technological advances produce an ever-increasing variety of agents and
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exposures whose health consequences are less clear, and societies increasingly
wish to address these uncertain consequences.

Waiting for conclusive evidence of a health threat can have unfortunate
consequences. However, where an agent is ubiquitous, the potential for harm is
great, or the possible adverse health effects are irreversible, it is sensible to con-
sider taking precautions before a cause-effect relationship has been quantified
or even established. Precaution can be integrated naturally into existing public-
health policy and complement conventional disease-prevention actions.

However, care must be taken to have a due process when establishing
policies based on precaution. Not all suggested health risks turn out to be true.
Indiscriminate use of precautionary measures will undermine public health ben-
efit if the public gets too many warnings that turn out to be unnecessary. Fur-
ther, innovations with undoubted health benefits will not be developed, or the
benefits they bring will be delayed. This is a risk with EMFs: practically all the
technologies that produce EMFs bring considerable benefits to society. Broad-
cast radio and TV bring cultural, educational and democratic benefits; cellular
telecommunications systems bring emergency response and safety benefits that
undoubtedly save lives, as well as the general benefits of improved communica-
tion; and the benefits of a public electricity supply are obvious.

Precaution should apply to situations where there is uncertainty in the
science. However, no science is ever absolutely certain. There will always be
uncertainty about some of the details of a known effect, for example the exact
threshold, which is often allowed for by safety factors

Conventional scientific methods distinguish “established” from “uncer-
tain” effects and take action mainly on the former by developing quantitative
standards that limit exposure. It often requires a high level of proof to accept an
effect. This minimises “false positives” (declaring that a risk does exist when
subsequently it turns out not to) but tends to generate “false negatives” (declar-
ing that a risk does not exist when in fact it does). By contrast, society as a
whole may be more ready to accept a “false positive” rather than miss real
risks. Precautionary approaches reflect this desire on behalf of society to “play
safe”.

For precautionary measures to be practical, there are a number of princi-
ples on which they should be considered:

- Science should be the fundamental driver for the development of precau-
tionary measures. Application of precaution requires a rigorous scientific
evaluation of the available data and critical gaps so that the precautionary
measures taken do not undermine traditional scientific approaches such as
quantitative exposure limits.

- Precaution should be included throughout the risk-analysis and policy-de-
velopment process and should be seen as an overarching approach. Tradi-
tionally, separate processes are identified, such as hazard identification,

28



risk assessment, and risk management. Precaution has often been linked to
the risk-management stage only, and has been regarded as an additional
process, invoked or triggered only when a certain level of evidence is ex-
ceeded. Thus precaution should be taken when decisions are made at each
stage of the policy development process.

- Decisions about precautionary measures should be rational and informed
by proper consideration of the likely benefits and costs of any measures.
Factors considered should include the strength of the scientific evidence,
technical feasibility, economic benefits and costs, and political realities.

- Public concern may be a trigger for implementing public-health policies,
though the priority is the protection of health. In reality, the debate on
whether precautionary action is warranted, and if so what action is appro-
priate, often takes place when a potential, unproven risk factor is causing
public concern. A good example is RF EMFs, where precautionary debates
concerning mobile-phone base stations are often driven by public rather
than scientific concern. However, when precautionary measures are select-
ed and implemented without due process, or in an arbitrary way merely to
placate public concern, greater and not less public concern can follow.

- Perspectives based on social and cultural factors and ethical values provide
the context that ultimately determines policy decisions. A partnership ap-
proach between key stakeholders for all risk-management stages therefore
needs to be developed.

- The transparency of the whole process should be promoted through com-
munication and consultation with stakeholders at all appropriate stages.
Within the regulatory process, precaution can, if poorly applied, reduce
transparency and erode the link between evidence of potential harm and
action. This should be avoided.

The goal of protecting public health from uncertain, potentially far-reach-
ing hazards must guide the process of decision making from the very beginning.
It is better to anticipate possible health problems than to mitigate adverse im-
pacts after they occur.

Thus each country should develop precautionary policies that are appro-
priate to their own priorities, values and ability to pay for measures that may
ultimately not have any health protection from the uncertain risk.

When developing precautionary measures for EMF, one has to conduct or
use a properly conducted health risk assessment to determine what is an estab-
lished risk from ELF or RF fields, and what are the gaps in knowledge or un-
certainties in the science. The precautionary measures should then be applicable
to the gaps and uncertainties in the science, not to appease public concern that
has no scientific basis.

IS MORE RESEARCH NEEDED?
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The fact that EMF exposure limits have been developed in no way means
that research should stop. As the technology revolution continues and new EMF
emitting devices are used by people of all ages, especially children, there is a
need to determine their safety.

The WHO EMF Project has taken a lead role in this by identifying areas
of research still needed to enable better health risk assessments to be made. The
WHO EMF research agendas encourage research in many areas, especially to
determine whether children are more sensitive to EMF than adults. For more
information on EMF research needs, see www.who.int/emf.

Russian scientists have a long history of EMF research and many scien-
tists in this country are interested in determining whether low-level EMF effects
exist. The WHO EMF Project has encouraged Russian scientists to conduct
good research that fills the requirements of the WHO EMF research agendas.
However it 1s important to accept the use of the most modern experimental
techniques and dosimetry when these studies are conducted. The WHO spon-
sored French Russian study that attempts to replicate previous Soviet studies is
an excellent example of Russian scientists collaborating with other top scien-
tists in the world to resolve outstanding issues. This is to be encouraged in fu-
ture studies.

CONCLUDING REMARKS

Developing national standards that incorporate EMF exposure limits is a
serious measure. The correct balance must be found between protecting the
population from real adverse effects and allowing beneficial technologies to be
developed. WHO has outlined an excellent approach through its Standards
Framework (see www.who.int/emf). Countries who do not want to accept in-
ternational standards and wish to develop their own standards should follow all
the recommendations of the WHO Framework.

Precautionary measures can be developed in conjunction with health-
based standards. An excellent approach to use of precautionary measures has
been developed by Australia. In this country national standards follow ICNIRP,
but incorporate additional measures to reduce population exposures to even
lower levels (see http://www.arpansa.gov.au/pubs/rps/rps3.pdf). Precautionary
measures should be used that do not undermine the science base of the stan-
dard. For further developments on this topic watch the WHO EMF Project web
site (www.who.int/emf).

Further EMF research will be needed for the foreseeable future. Russian
scientists are strongly encouraged to use their skills to collaborate with other
European scientists to provide much needed answers to people’s concerns about
the health effects of EMF fields on the human body.
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CTAHAAPTBI, OCHOBAHHBIE HA 31OPOBBE, U MEPbI IPE1OCTO-
PO’KHOCTH OT BO3JIEUCTBUA
AJIEKTPOMATI'HUTHOTI'O I1OJISA

IIpogheccop Maitixn I Penauonu, Pumcxuii ynusepcumem “La Sapienza”,
Pum, Hmanus

IPEINCJIOBUE

[mobGanu3anust TOproBiu U Bce OoJblliee HCHOIb30BaHUE TEXHUKHU, CO-
3[AI0IIEN 3JIEKTPOMAarHUTHOE MOJIe, SIBUINCH NMPUYMHON MOBBIILIEHHOTO BHUMAa-
HUS K Pa3IMuMsAM B CTaHAApTax MO 3JIEKTPOMAarHUTHOW 0€30MacCHOCTH pa3iny-
HBIX CTpaHaxX. B HEKOTOPBIX ciyyasx 3TU pa3iudMs BecbMma CyllecTBeHHbI. He-
COOTBETCTBHUA B CTaHAAPTAX MO 3JIEKTPOMArHUTHON 0€30MacHOCTH BO3HHUKIHU B
pe3yapTare HUCIOJIB30BaHUSA CTpaHAMHU TOJIBKO HAI[MOHAIBHBIX 0a3 JaHHBIX,
MPUMEHEHUS Pa3IMYHBIX KPUTEPHUEB OLIEHKH IJIS MHAMBUAYAJIbHBIX HCCIEI0-
BaHUM, M3-3a PA3IMYHON TPAKTOBKM HAy4YHOU WMH(OOpPMALMM, a TaKXKe BCIE-
CTBHE HCIOJB30BAaHUA Pa3IUYHbIX (Quiuocopuil s pa3pabOTKU TUTHEHHYE-
CKUX CTaHAApTOB JJsi HaceiaeHus. OTau4usl B HOPMUPOBAHUU SJIEKTPOMArHUT-
HOTO TOJISl TAKXKE MOTYT OBITh OOYCJIOBJIEHBI KaK HEJOCTAaTKOM 0oOMeHa MH(pOp-
MallMe MEX]ly YYEHbIMU U3 PA3JIMYHBIX PETMOHOB, TaK U BCJEACTBUE HEKOTO-
PBIX COIMANIBHBIX PA3TUYHM.

SIBHOE HECOOTBETCTBHE HAIIMOHAIBHBIX U MEXIyHAPOIHBIX CTaHIAPTOB
MOXKET BBECTH B 3a0Nly’)KJIEHHWE MpPEICTaBUTENEH PEeryaupyroluX OpPraHoB U
MOJIMTUYECKUX JAesTeNIel, YBEIUUUTh OOIIECTBEHHOE OECIOKOMCTBO M MOCTa-
BUTH CJIOKHBIC 3a/laud MEpej MPEANPUHUMATENIMH U ONEpPaTOpaMU CUCTEM
CBSI3U, KOTOPBIM HYKHO «II€pEKpPanBaThy» CBOIO MPOAYKIMIO ISl KaXJI0TO PhIH-
ka. Otu ¢daktopel nodOynunu BcecemupHyto OpraHuzanuio 3ApaBOOXpaHEHUS
co3aarh myonukaruio «Framework for developing health-based EMF exposure
standards», UCTIOB3Ys pallMOHAIBHBIC, HAYYHO-000CHOBAHHBIC TTOIXOIBI
(cm. www.who.int/emf).

Cucrema BO3 HanpaBieHa Ha METOAMYECKHUN MOJAXOJ YCTAHOBIICHHS Be-
JUYMHBI CTAaHAApTa MPH BO3AEUCTBUM 3J€KTpoMarHUTHoro noisa. OHa onpene-
JSIET OCHOBHBIE ATaIlbl B Ipoliecce pa3pabOTKU CTaHJApPTOB, B TOM YHCIIE METO-
JIbl OLIEHKH JIAaHHBIX HAYYHOW JTUTEpaTyphl, KPUTEPUU MTOPOTOBBIX YPOBHEU HH-
TEHCUBHOCTHU AJIGKTPOMArHUTHOTO TIOJS, pacyeT KOd()PHUIMEHTOB TUTHEHHYE-
CKOTO 3amaca JIsl pa3juvHbIX KaTeropuil HaceJeHMs], M, HAKOHEll, pa3paboTKy
MPEEIIbHO JONMYCTUMBIX YPOBHEW BO3ACHUCTBUS. TakKe B CHCTEME paccMaTrpu-
BAETCS CTENEHb OCYIECTBUMOCTU CTaHAAPTOB, COOTBETCTBUE METOAMK U MPHU-
MEHEHUE NPeayNpeaUTENbHBIX MEp.

MHorue cTpaHbl CUMTAIOT, YTO C YCTAHOBJICHMEM HAIIMOHAJbHBIX CTaH-
JApTOB HEOOXOAMMOCTh B MCCIEAOBAHUSAX OTIAJAET. ITO MHEHUE OIIMOOYHO.
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CymiecTByeT erie MHOTO Mpo0OesioB B 3HAHMSX, MIOITOMY YTOOBI MPEIOCTABUTh
Oosiee KaueCTBEHHYIO MH(MOPMAIUIO IS pa3paboTKH CTaHAapTOB, HEOOXOIUMO
Oonbie uccnenoBanuii. Pa3paboTka cTaHmapToB MpeACTaBIsieT cOOOW pa3BU-
BaIOIIUICS Tpoliecc. bykBanbHO uepe3 roj Mocie YCTAaHOBICHUS CTaHIapTOB
M0 MOHHU3UPYIOIIEMY M3ITyYCHHIO, B HAIMYUH TOsIBUIIACh Oojiee TouHas nHpop-
Marus. Jlo MOMEHTa OTKDBITHSI TOTO, YTO paK pa3BUBACTCS B JIOIAX, ITOABEP-
TaBIINXCS PAJUAIMOHHOMY W3IYYCHHIO OTHOCHTEIHHO HU3KOTO YpPOBHS, TOY-
HbI€ CTaHAAPTHI MO paAUAllMIOHHON 0e30macHOCTH He pa3palaThiBajid. AHajo-
THYHO, C OBICTPHIM Pa3BUTHEM TEXHOJOTHH, HMCHOJIB3YIOIIEH 3IEKTPOMArHUT-
HOE ToJie, He0OX0TUMO OOJIbIIIe UCCIICAOBAHUN I BBIABICHUS APYTruX dPQek-
TOB, KOTOpBIE HE ObLIIM 0OHAPYKEHBI B 00JI€e paHHUX UCCIICIOBaHUSX.

Ota cTaThsl OJHUMAET BOMPOCHI MPABUILHOTO HCIIONB30BAHMS JTaHHBIX
Hay4YHOU JTUTEpaTyphl IPH pa3pabOTKe CTaHIapPTOB, UCIIOIB30BAHUS TPEAyIIpe-
IUTETBHBIX MEp B IEJISAX CHUKCHUS BO3ICUCTBUS JICKTPOMATHUTHOTO TOJIS Ha
JrONIed, OCYUIECTBIISIIOUIMX HCCIIENOBAaHUS,  WU3YYEHHUs MpPOOJIEMbl BIUSHUSA
AIIEKTPOMArHUTHOTO TOJISl, YPOBEHB KOTOPOTO HIKE MEXKTYHAPOIHBIX HOPM.

PA3PABOTKA CTAHJIAPTOB

Crangapt — 3T0 0000UIaAIONTUI TEPMUH, BKIIOUAIONIMN U MTpaBuia U HOP-
MaTHBBI, OH MOXET OBITh ONpeJeieH Kak HaOOp HOPMATHUBOB WJIM IPABUII,
oOecreynBaroIX 0€30MaCHOCTh KaK OTAEIbHOIO YEJIOBEKA, TaK U TPYIIIbI JIHO-
neil. OCHOBHOHM 1€JIbI0 CTaHAApPTOB SBISETCS 3allluTa 3J0pOBbS YEJIOBEKA.
Cra"mapTel 1O 3JIEKTPOMAarHUTHOM OE€30MAaCHOCTH MOTYT OBITh OIpPENeSICHbI
aM00 CcTaHAapTamMH, PErIaMEHTUPYIOIIUE YPOBEHb AIEKTPOMArHUTHOTO OIS,
CO3/1aBa€MOI0 Pa3IMYHBIMU YCTPOMCTBaMH, TNOO CTaHAapTaMH, yCTaHABIHUBA-
IOIME YPOBEHb BO3JCHCTBUSA AIEKTPOMArHUTHOTO TOJIsI HA YEJIOBEKa B MPOMU3-
BOJICTBEHHBIX U BHETIPOU3BOJICTBEHHBIX YCIOBHSIX.

CrangapTbl 0 OOITYYEHHUIO YCTAHABIMBAIOT YPOBEHb BO3ACHCTBUS AJIEK-
TPOMAarHUTHOTO MOJII Ha 4YEJIOBEKA B LENAX WHAMBUAYAJIbHOW 3alllUTHI MIpHU
MaKCHUMaJIbHOM YPOBHE BO3JEHCTBHS 3JIEKTPOMArHUTHOTO MOJIs, TO €CTh YPOB-
HSl, IPU KOTOPOM JIOMYCKAETCSl TOTAJIbHOE WJIM JIOKAJIBHOE BO3JEUCTBUE AJIECK-
TPOMarHUTHOTO TIOJISl Ha TEJI0 YeJIOBEKa OT JIFDOOTO 4Yrcia MCTOYHUKOB. DTOT
TUIl CTaHAAapTa OOBIYHO BKIIOYAET KOI(P(GUIIMEHT THUTMEHWYECKOTO 3amaca u
npelycMarpuBaeT OCHOBHOW MPHUHIMI 1O OTPAHMYEHUIO BO3JEHCTBHUS HIICK-
TPOMAarHUTHOTO MOJISl HA UHAMBUIYaJbHOTO YelloBeKa. Takue craHaapTsl Obuin
yctaHoBieHbl MexayHaponHoi Komuccuen no 3amure or Hemonusnpyroniero
M3nyuenus (ICNIRP, http:// www.icnirp.org), WHCTUTYTOM HWHXEHEPOB IO
AIIEKTPOTEXHUKE M AIEKTPOHUKE/ MeXIyHapOIHBIM KOMUTETOM TIO JJIEKTPO-
marautHol Oe3omacHoctn (IEEE/ICES, http://grouper.ieee.org/groups/scc28/)
¥ MHOTHMH HallMOHAJTbHBIMUA OPTaHU3ALUSIMH.

OMHCCHOHHBIE CTaHJAPThI, PErIaMEHTHPYIOUIUE YPOBEHb 3JIEKTpoMar-
HUTHOTO TIOJIA, CO3/aBa€MOr0 pa3jIMYHbIMU YCTPONCTBAMH, YCTaHABIMBAIOT
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HOPMATHUBBI ISl AJIEKTPUYECKUX YCTPOWMCTB U B OCHOBHOM OCHOBBIBAIOTCSI Ha
TEXHOJIOTMYECKUX B3IVISAAaX, HApUMEp, MUHHMU3UPOBAHUE B3aMMOBIIUSHUSA
YCTPOMCTB, CO3JAIOLINX 3JIEKTPOMAarHUTHOE MOJIE, U APyroro o0opyaoBaHus u/
WIM ONTUMU3UpOBaHUE 3PPEKTUBHOCTU YCTPOMCTBA. Psij Takux CTaHAApTOB
ObLT ycTaHOBIIEH MHCTUTYTOM MH)XEHEPOB IO IEKTPOTEXHUKE U IEKTPOHUKE,
Mexnynapoanoi Dnexkrporexundeckor Komuccueit (IEC, http:/www.iec.ch/),
EBponeiickum Komurerom no OInekTporexHuueckoil CraHaapTu3anuu
(CENELEC, http://www.cenelec.org) u HallMOHAJIBHBIMU OPTaHU3ANMUSAMU TIO
CTaHAapTU3ALINH.

Tak Kak 3MHCCHOHHBIE CTAaHAAPThl HAlEJIEHbl HA 00OECIEUEHUE COOTBET-
CTBUSI CO CTaHJapTaMu OOJYYEHHUs, OHM OCHOBBIBAIOTCSI HE TOJBKO Ha (haKTo-
pax, OKa3bIBAIOIINX BIUSHUE HAa 3/I0pPOBbE ueloBeKa. BooOIne 3MHCCHOHHBIC
CTaHAAPTHI CTPEMSTCS O0ECHEUUTh JOCTAaTOYHO HHU3KOE COBOKYITHOE BO3CH-
CTBHUE 3JIEKTPOMArHUTHOTO TOJIsl, KOTOPOE CO3AAI0T MPUOOPHI, TaK YTOOBI JTaxKe
OJTHOBpPEMEHHAsi paboTa HECKOJIBKHUX YCTPOMCTB HE BbI3bIBaja MNPEBBILICHUS
CTaHAAPTOB OOJIyUECHHUS.

Crangaptel o uzmeperuto IMII xapakTepu3yroT, KaKUM 00pa3oM MOXKET
OBITh 00E€CTICUEHO COOTBETCTBUE CTAHAAPTOB, YCTAHABIMBAIOIIUX YPOBEHb BO3-
JEUCTBHS AIEKTPOMArHUTHOTO TOJIA HA YEJIOBEKAa M CTAHAAPTOB, PEIVIaMEHTHU-
PYIOIIMX YPOBEHb SJIEKTPOMArHUTHOTO TIOJSA, CO3/1aBa€MOT0O Ppa3IUYHBIMU
ycTporictBaMu. OHM MOTYT TIpeycMaTpyuBaTh MpaBuUiia M0 U3MEPEHUIO BO3JICH-
CTBUS 3JIEKTPOMAarHUTHOTO TOJISI C MOMOIIBIO YCTPONUCTBA, HaNIpuMep, (HaHTOM-
HbI€ U3MEPEHHUs BEIIMYUHBI yIeIbHOU MouiHOCTH u3inyuyeHus (SAR) mis mo-
OwibHbIX TenePoHoB. CTaHIApTHl MO MU3MEPEHUIO BO3AECUCTBHS AJIEKTpOMar-
HUTHOTO TOJIsI ObUTK pa3paboTaHbl MexXAyHApOAHOU 3JIEKTPOTEXHUUECKOU KO-
muccueit (IEC) , MHCTUTYTOM MHYKEHEPOB MO AJIEKTPOTEXHUKE U ANEKTPOHHUKE (
[EEE), EBpomneiickuM KOMHUTETOM MO 3JIEKTPOTEXHUYECKON CTaHAApTU3AIUU
(CENELEC) , MexaynapoaubiM coro3oM TenekommyHukanuid (ITU) u apyru-
MU CTPYKTypaMH, 3aHUMArOIINecs: pa3paboTKON CTaHAapTOB

JIO3BUMETPHUSA DJIEKTPOMATHUTHOI'O MOJISA

Henb3st HEHOOIIEHNBATh BAXKHOCTH KAU€CTBEHHOM MO3MMETpUU. be3 Hee
HCCTIEOBAHUS MOXXHO OBUTO OBl CUMTATh IMONYCTAaHAAPTHBIMHU, a PE3yIbTaThl -
MpEABAPUTEIHHBIMU 10 TIPOBEACHUS TOXOXKHUX HCCIIECIOBAHUM, KOTOpBIC ObI
MIPUMEHSUIH Xopolnyio no3uMmerpuro. BO3 crocobcTBOBania MpOBEIECHUIO TOY-
HOM J03UMETPUU C MOMEHTa O0pa30oBaHUs MPOrPAMMBI, H3ydarolleil BO3/eH-
CTBUE 3JIEKTpoMarHuTHoro noss. Ecnu HaOmronaercs siBHbINA 3 dekT Hebmaro-
IPUSTHOTO BO3JICUCTBUSL HA 370POBbE, HEOOXOUMO OMNPEACIUTh TOUYHYIO 103y
BO3JIEHCTBUS, YTOOBI MPOU3BECTH ATO BO3JEHCTBUE U HCITONB30BATh JIJIST OTIpe-
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JICJICHUs TIPEeIbHO JOMYCTUMOTO YPOBHS BO3ICHCTBUSL 3JIEKTPOMArHUTHOTO
nojsi. Haye npeneiabHo AOMYyCTUMbIE YPOBHHU BO3JEHCTBUSA 3JIEKTPOMAarHUTHO-
IO I0JIs, Ha KOTOPBIX OHU MOIIN Obl OBITH OCHOBaHbI, Oy/lyT MEHEE TOUYHBIMHU, U
MIOATOMY HE00XO0AMMO OBbLIO OBl 0OJIbIIIEE KOTUYECTBO (PAKTOPOB 0€30MACHOCTH
TUTSE KOMIICHCAITUU HeIOCTaTKa TOYHOCTU JJO3UMETPHH.

3a mocneaHue AECITHIETHS MPOU3OILIO YCOBEPIICHCTBOBAHNE JTO3UMET-
pUH, MOATOMY MPEXKHUE MCCIENOBAHUS CIIEAYET paccMaTpuBaTh ¢ HEKOTOPHIM
OMACeHHEM, TaK KaK paHee OmucaHHbIe 3(PPEKThl MOIIN ObITh BbI3BAaHbI apTe-
(pakTaMu BO3JEHCTBUS WM B pE3yJIbTaT€ HETOUYHOTO ONMUCAHUS yCIIOBUN 0OIy-
YEeHUs, HaIpUMEp TaKUEe KaK TopsYle TOYKUM Ha HEOoJHOpoaHOM noje. Cras-
JapT paguodacTOTHON MO3MMETPUU MPEACTABISICT COOON OINMpeneNeHHY0 CTe-
nenpb nontomeHus (SAR in W/kg). Ilpu Bcex uccnenoBaHusIX ClIeayeT HCTIOIb-
30BaTh YJEIbHYIO MOIIHOCTH MOTIIOMICHHS B KaY€CTBE M3MEPEHHUsS J03bI MOIJIO-
MICHHUs] PAJAMOYACTOThI, TaK KakK 3TO SIBJISETCS OMOJOTMYECKH BaKHBIM Tapa-
METPOM, CXOJHBIM C TMOIVIOIIEHHON 0301 MOHU3HUPYIOMIET0 U3Iy4YeHUs, U HC-
NOJIb30BaTh B MCCIIEAOBAHMSIX PA3pEIICHHYIO YAEIbHYI0 MOIIHOCTh MOTJIOIIE-
HUS, YTOOBI CPAaBHUTh COOTHOILIEHUE BO3JEHCTBUS PAIMOYACTOTHOIO AHAara3o-
Ha DJIEKTPOMArHUTHOTO TOJSI W Pa3IWYHBIX OWOJIOTMYECKUX CHUCTEM; WIH
yAelbHass MOIUTHOCTh TOTJIOIICHUS MOXET ObITh TEOPETHYECKH OMpEICIICHa C
MTOMOIIIHIO BBICOKO TOYHOTO KOMITBIOTEPHOTO MPOrPAMMHOIO 00ECIICUCHHSI.
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OLEHKA HAYYHOM JINTEPATYPhbI

[Ipexxe ueM ycTaHaBIMBATh CTAHIAAPTHI HY>KHO TIIATEIFHO MPOCMOTPETH
JTOCTYITHYI0 HAy4YHYIO JUTEPATypy, Kacaromlyrocs Ouosorudeckux 3()QexTos.
[Ipu sTOM OYeHBL BaXHO pazinuvarh Ouonoruydeckue 3 exTsl u 3PGEeKTh BO3-
neiicTBue Ha 370poBbe. buonornueckuil a3gdext npencrapiser coO0i HEKOTO-
pYIO (pU3MOTOTHYECKYI0 PEaKLMI0O Ha BO3AEUCTBHE IEKTPOMArHUTHOIO IOJIS.
Hexotopeie 3¢ dexTsl MOTyT OBITh HEYJIOBUMBIMH pPEAKIMUSIMU B HOPMaJbHOMN
¢dusnonornueckot cpepe uiam MOTyT OBITH PE3YABTATOM MATOIOTUYECKUX YCIIO-
BUH, B TO BpeMs KaK JApPyrue MOTYT MMETh OJIarOTBOPHBIC MOCIEICTBUS IS
yenoBeka. Pazapakenue unu 1uckoM@opT BBI3BAHHBINA BO3/IEHCTBUEM AIIEKTPO-
MarHUTHOTO MOJIE MOTYT OBITh HE ATOJIOTMYECKUMU CaMu 1o cede, HO, €ClTU UX
YCUJICHHE MOKET MOBIIUATHh Ha (PU3UUYECKOE U YMCTBEHHOE COCTOSIHHE 4eJIOBe-
Ka, TO pe3yJIbTaT BIMSHUSI MOXKET CUMTAThCA PUCKOM JJIs 310pOBbs. Puck nms
3JI0pPOBBS, TAKUM 00pa3oM, OIpeAesieTcsi kKak Ouonorunyeckuit 3Qp¢hext, KoTo-
PBI BBIXOJIUT 32 paMKH KOMIIEHCATOPHOTO MEXaHM3Ma YEJIOBEKa, U Hexenare-
JeH A 310poBbsi. OCHOBHBIE CTaHAAPTHI OMONOTHYECKUX IP(PEKTOB, PE3yib-
TaTOM KOTOPBIX HE ObUIO HEOIArOmpUSITHBIX MOCIEACTBHUM JJIsl 30POBBS YeJIo-
BEKa, BEAYT K U30BITOYHOM 3allIUTE.

CrangapThl 1O 3JEKTPOMAarHUTHOW O€30MaCHOCTH OCHOBBIBAIOTCSI Ha MC-
CJIEIOBaHUSX, OCYLIECTBISIEMBIX B PAa3JIMYHbIX JUCHMIUIMHAX, B KOTOPBIE BXO-
IUT HayKa O 3[0pPOBbE, BKJIOYAs OMOJIOTHIO, SMHMIEMUOJIOTHIO U MEAMIIMHY, a
TaK ke (U3MKa U TeXHOJIOTus. Bce 3TO Urpaer BaXKHyIO poJib, KaK UHAUBUITY-
aNbHYI0, TaK U COBMECTHYIO, B OTIPEJCIICHUH BO3MOKHOTO HEOIArompUsTHOTO
BJIMSIHUS Ha 37I0POBbE YETIOBEKA U B MIPEIOCTABICHUU MH(OPMALIMK O OHUOJIOTH-
YEeCKOM BO3/CMCTBUM AJIEKTPOMArHUTHOTO MOJIA, (PU3MUYECKUX XapaKTEePUCTH-
Kax, UCTOYHHMKAaX HCIIOJIb30BAHMSI, PE3YJbTUPYIOLUIUX YPOBHSIX BO3JIEHCTBUSA U
PHUCKE JIIOIEN

Pa3nuuHble nccneaoBaHus UMEIOT pa3HOE 3HAUYECHUE ISl 370POBBS YENO-
BEKa. DMUJIEMUOJIOTHYECKUE UCCIIENOBAHUS IO PACIPOCTPAHEHUIO OOJIE3HU B
oOmecTBe M (PAKTOPHI, BIMUSIONIMX HA 3TO PACIPOCTPAHEHHE, MPEIO0CTABISIOT
PSIMYI0 HH(POPMAIUIO O 3I0pPOBbE JIONEH, MOABEPKEHHBIX BO3IACHCTBUIO (hak-
TOpa U JAET CaMblii BBICOKHM «BEC». TeM HE MEHEE, PE3YIbTaThl ATUX UCCIIEI0-
BaHUN MOTYT OBITh OIIMOOYHBI WM MPOTUBOPEUYMBHIMHU, U UX HaOIIOIATENb-
HBIM XapakTep HE MO3BOJIET YCTAHOBUTH TOYHYIO B3aUMOCBSI3b, TaK U SIBHYIO
CBS3b

OKCHepUMEHTANIbHBIE HCCIE0BaHUs, MPUBIEKas AOOPOBOJIBIIEB, MOTYT
JaTh HEOIICHUMYIO HH(pOpMAIuio o pusuomornyeckux 3pdeKkrax ocTporo Bo3-
JCHCTBUS, XOTS MO 3TUYECKUM MPUYMHAM STH HCCIEAOBAHMS OOBIYHO TMPOBO-
JSTCSL TOJIKO Ha 30POBBIX JoAsiX. MccnenoBanus KUBOTHBIX, TKaHEH U Kile-
TOYHOW KYJIBTYphI YAaCTO Ba)KHbI, HO JalOT MEHbIIE Beca. B pesynbrare uccie-
JOBaHMSI >KMBOTHBIX MOXKHO IMOJIYYUTh Kau€CTBEHHYIO MH(OpPMAIUIO0 OTHOCH-
TENbHO PE3YIbTATOB MOTEHIUAIBHOIO 37J0POBbS, HO HM3-3a Pa3Iu4Uil MEXITY
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BUJIaMH UH(POPMAIIHS MOXKET OBITh HE AKCTPANIOJIMPOBAHHON TSI ONIPEACICHUS
IpeNesIbHO JOMYCTUMBIX ypoBHEH. OMHAKO CleyeT OTMETUTh, YTO MexTyHa-
pOJlHasi Opranu3alus Mo uccienoBanuio pakoBbix 3a0oneBanuii (IARC (1995))
CUMTAET, YTO, €CJIM BO BpeMsl 00JydEHHUs KaKOTO-JIMOO0 OHMOJIOTHYECKOT0, XUMHU-
YECKOTO MU (PU3MUECKOTO MPECTABUTENSI PUCK OBLT YCTAHOBJICH, IO KpatHeH
Mepe, B JIBYX Pa3IMYHBIX BUIAX >KUBOTHBIX, TO BEPOSITHEE BCETO ATO BBHI3OBET
pak u y denoBeka. VcciemoBaHus, MPOBOIAINIMECS HAa KIETOYHOM YPOBHE,
O0OBIYHO MCTIONB3YIOTCS JUIsl UCCIIEIOBAHMS MEXaHU3MOB B3aMMOJIEHCTBHS, HO B
OCHOBHOM OHH HE OepyTcsl OHU KaK O4eBUAHOCTH 3G EeKToB in vivo. Tem He
MEHEE, BCE THUIIBI UCCIICIOBAHUN HUTPAIOT POJb B ONPEACICHUN HAYYHOH TOCTO-
BEPHOCTH JIFOOOT0 BO3MOXKHOTO PHUCKA JIJIs 37I0POBbS YEIOBEKA

CymecTByeT HEOOXOAMMOCTh B KOMIUIEKCHOM M TpPeOOBAaTEIbHOM Hayd-
HOM 0030pe, KOTOPBIH OCYIIECTBISETCS TPYIION OOIIETPU3HAHHBIX SKCIIEPTOB
110 BCEM COOTBETCTBYIOIIMM HAyYHBIM JUCIUTLINHAM.

beinu pa3paboTaHbl KPUTEPHUH 711 OLICHKW UHANBUTYyIHHBIX HCCIIEI0Ba-
HUW, UMEIONNUX IIeJIbI0 YCTAHOBJICHUE pUCKa 370pOBbIO . Jlyig obecnedueHus
BCECTOPOHHEN OLICHKM HEOOXOIMMO MEpeCcMaTpuBaTh CTaHAAPTHI TO3UMETPHH,
in vitro, in vivo, T0OpPOBOJIBIICB U MUAECMUOJIOTHUYECKUE HcclienoBanus. Hike
YIOMSIHYThl HECKOJIbKO BBIOPDAHHBIX KPUTEPHUEB JJII UHAWBUAYAJIbHBIX HCCIIC-
JIOBAaHU W BO3MOXKHBIC OTKJIOHCHHSI B OTICHKE PE3YJIBTATOB MCCIICIOBAHMS:

- KauecTtBo nuiana uccienoBanus. [Ipu omeHke pe3yiabTaToB HCCIENO-
BaHUS BAXKHO YJIOCTOBEPUTHCS B TOM, UTO IUIAaH U OOBEM HCCIICIOBAHUS JIOCTa-
TOYHBI JJ1s1 OOHapy>keHus 3¢deKkTa B JaHHBIX YCIOBUSIX Bo3jaeicTBusa. Hampu-
Mep: C OJHOM CTOPOHBI, MCCJEAOBaHHUE, HE MOKa3biBaromiee dexra, MOKET
CoJIepKaTh ONIMOKM B IJIAaHE WJIM HE COOTBETCTBOBAaThH 00BEMY AKCIEPUMEHTA
(HampuMep: YMCIIO KUBOTHBIX WJIM KOJIMYECTBO MOBTOPSIONIUXCS TECTOB), UTO-
OnI moka3ath dddext. C Apyrod CTOPOHBI, B MCCIICIOBAHUSIX, ITOKA3bIBAIOIINX,
YTO BIUSHHUE €CTh, JOJKHA OBITH BO3MOXKHOCTH OINPEIAEIUTh, ACHCTBUTEIHLHO
JIM 3TO PE3YJIBTAT ANEKTPOMATHUTHOTO BO3ICUCTBUSA, a HE IPYroro (akTopa uiu
KaKoro-jinubo OTKJIOHEHUs B uUcclieqoBanuu. HaGop kputepueB ajisi uccienoBa-
HUM YeJIOBEKa, )KMBOTHOTO U KJIETKH MpejcTaBieH B [IpunoxeHuu, u npeaHa-
3HAYaeTCs TOJBKO B KaU€CTBE CIIPAaBOYHOM JUTeparypbl. OJTHUM U TEM K€ CIIO-
coOOM, MCTOJIB3Ysl OJIMHAKOBBIE KPUTEPHUH, MOKHO OLICHUTh U MO3UTHUBHBIE U
HETaTUBHBIC UCCIICTOBAHMS.

- KauecTtBO mpoBeneHusi uccjenoBanusi. Bce umcciaenoBanus JTODKHBI
MIPOBOJIUTHCSI CTPOTO COIIACHO MPOTOKOIY C MPUMEHEHUEM Xopolei 1abopa-
TOPHOU IIPAKTUKH.

- KauyecTtBo oTyera mo pesyabraram mucciaenopanus. I[lyOnukanuu
JOJDKHBI BKJTIOYATh SICHYIO (DOPMYJIMPOBKY II€JIEH U TMIOTE3, OMUCAHUE METO-
JIOB BO3JICMCTBHS, SKCIIEPUMEHTAIBHYIO MOJCh M CTaTUCTUUECKUM aHaIu3, a
TaKke TOAPOOHOE OMUCAHME OMOJOTHUYECKUX CHCTEM M DKCIIEPUMEHTATBHBIX

pOLEYP.
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- PenensupoBanue nydankanuii. PerieH3upoBaHHbIE HAYYHbBIE UCCIIEN0-
BaHUS MPEANOUYTUTENBHO JOKHBI BKJIKOYATh PEIICH3UI0 HE3ABUCUMOM TPYIIIIHIL.
OOBIYHO peleH3UsI COACPKUT HEMHOTro MHpopMaruu. XoTs KpUTEPUHU PELEH-
3UPOBAHUs CUJIBHO PA3JIMYalOTCS CPEIHM HAy4YHBIX XypHajoB. PeneHsupoBaH-
HbIE pa0OTHI OOBIYHO SBISIIOTCS 00JIee KaueCTBEHHBIMU, Y€M HE PEIICH3UPOBaH-
HbIE TTyOTMKAIIAH.

- ITose3nocTh cranaaproB. OQHON U3 OCHOBHBIX 33J1a4 PELEH3UOHHOU
TPYIIIIBI SBJISIETCS OLIEHKA TOTO, HACKOJIBKO Ba)KHA MYyOJIHMKAIIAS UCCIIEIOBAHUS
JUTSL pa3pabOTKU CTaHAapTOB. MHOTHE CTaThU COJEPKAT 3aMevaTesIbHbIe HCCIIe-
JNOBaHMs, HO OHM MOTYT HE MMETh 3HAUCHUS [JIsi YCTAHOBJICHUS CTaHIAPTOB;
HaIlpUMeEp: UCcaeqoBaHus O BIUsHUM OMII, ypoBHM KOTOPOTO HAMHOTO BBIIIE
JIOTYCKAaeMbIX 3HAUEHWH, YTOOBl YCTAHOBUTH HEONArONMpPHSITHOE BIWSHUE Ha
3I0POBbE YEIIOBEKA.

ITPEANOYTEHUA B JAHHBIX

be3ommboyHasi oneHka pucka sl 3J0pOBbsi BO3MOXKHA TOJBKO TOT/A,
KOTJla JTOCTYNHA JOCTOBEpHas HayyHass uH@opmarms. Mtorom BbICOKOKaue-
CTBEHHOW 0a3bl TaHHBIX Oy/lIE€T TOUHOE OMPEEICHUE PUCKA JIJISl 3I0POBbS Yeso-
BEKa, YTO MOXXET OBITh HCIOJB30BaHO TMpHU pa3paboTke craHmapToB. B 0aze
JAHHBIX HAYYHOU MH(pOPMAIMK MOTYT OBITh IPEAMOYTEHUS, YUTO MOXKET TIPUBE-
CTH K HEJOCTATOYHOMY OIpe/esieHuI0 pucka. [IpeamnoyreHuss MoryT ObITH Clie-
OYIOIIUMH:

I'eorpajduyeckune nmpeamoureHusi. PElICH3MOHHBIN KOMUTET JOJDKEH pa-
0oTaTh ¢ HAyYHOW JUTEPATypoOM, MyOJUKYyEeMOH BO BCEM MHUPE, U PEIECH3UPO-
BaTh UCCJIEN0OBaHUS Apyrux crpaH (Hanpumep: Poccus u Kutait), ubn myOnuka-
IIMY WHOTJ]a MEHEE MOHATHBI aHTJIOTOBOPSIIIIMM JIFOMISIM M TIO3TOMY PEXE ITUTH-
PYIOTCHL.

[yoauuucTnyeckne npeanoyreHus. KypHaibl MOTYT 00Jiee CKIOHSTh-
Csl K Hay4yHbIM paboTaM, B KOTOPBIX JEMOHCTPUPYIOTCS MO3UTUBHBIE PE3YJIbTa-
ThI, YeM K TE€M, B KOTOPBIX OOHapy>kuBaeTcsi orcyTcTBUe 3ddekra. [Iyomunu-
CTHUYECKHE MPEAMOYTCHHS] TAKOTO THUIIA TPOUCXOAT B pe3ysbTaTe ArcOanaHca
0a3el nanHbIX. Ecnu Bce pe3ynbraThl MCCIEA0BaHUs, OTpaKEHHBIE B 06a3e JaH-
HBIX, SIBJISTIOTCSI TTIO3UTUBHBIMH, & HETaTUBHBIX MCCJICIOBAHUM HET, TO TPEICITh-
HBIM JOMYyCTUMBIM YPOBEHb HE MOXET OBITh YCTaHOBJEH. XOPOIIO CIUIaHUPO-
BaHHbIC U MIPOBEJACHHBIC UCCIEIOBAHUS CIIETyeT OMyOIMKOBBIBAThH, HE oOparas
BHUMAaHUS Ha MOCIIEJCTBUS, TIOTOMY UYTO C HayYHON TOYKHU 3PEHUS HETaTUBHBIE
pe3ynbTaThl (3¢GdEKTH HEe HAOMIOAAIOTCS) SBIISIOTCS TAKUMHU K€ MOJIC3HBIMH,
KaK ¥ TIO3UTHUBHBIC HccienoBanus (3h(exTsl HabIIOHAI0TCS).

ITPOBEJIEHUE OLIEHKU PUCKA JJ15 3I0POBbS

Tak kak B Hay9YHOM O6IIICCTB€ CymIeCTBYET HCCKOJIBKO MHGHI/Iﬁ, TO Tpak-
TOBATb HCCIICJOBAHHUA MOXXHO IIO-Pa3HOMY. HOBTOMy 4qacTo, YTOOBI JOCTHYb
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comtacusi, HEOOXOAMM TTOBTOPHBIN MEPECMOTP UCCIIEAOBAHUIN APYTUMHU HAIUO-
HAJBLHBIMU U MEXyHAPOAHBIMU SKCIIEPTHHIMU OPTaHU3AIUSIMU.

Hecmotps Ha rapaHTHIO TOTO, YTO TOJBKO 3HAYEHUSI HAYUHBIX MCCIIEeI0Ba-
HUW HCHOJB3YIOTCS B MPOLIECCE OIEHKH, OMHCAHHOM BBIIIE, TAKXKE MOXKHO
CTOJIKHYTBCSI ¢ HETOUHBIMHA 1 TTPOTUBOPEYMBHIMHU (haKTOpaMU B CPaBHUTEIHLHO-
OIICHOYHOU NuTeparype. JIrobas oleHKa Mo KpailHe Mepe YaCTHYHO OCHOBBIBA-
eTcs Ha MHeHMsIX. CyIIecTBYIOT Pa3IuYHBbIE CXEMbl U KPUTEPUHU, YTOOBI OIle-
HOYHBIN MpoIecc ObUT MOHITHBIM, CPEIU HUX, Hanpumep, kputepus: bpaadopna
Xuna (Hill, 1965) u cxema OlIeHKH KaHIEPOTEHHOCTH MeXayHapoIHON opra-
HU3AIMU 10 uccheaoBaHuto pakoBbix 3aboneBanuid (IARC, 1987) . OuenuBas
0a3y JaHHBIX, COAEpKallyl0 HH(MOPMALHUIO O BIMSHUU 3JIEKTPOMArHUTHOIO
IOJIST Ha 37I0pPOBbE YEIOBEKa, BO3HUKAIOT ciieayromue Bonpockl (Repacholi and
Cardis, 1997):

- Jlna SIuaeMuoIOTHYEeCKUX HWCCIEAOBaHUN BaKHA IPOYHOCTH CBS3HU
MEXIy BO3JCHCTBUEM D3JIEKTPOMArHUTHOTO TIOJII U PUCKOM: CYIIECTBYET JIU
OYEBHJIHAS CBSI3b MEXJY PUCKOM U Bo3zeicTBUEM? CUIILHOMN CBSI3BIO SIBIISETCS
cBs3b ¢ Koa(hduimentom coorHouenus pucka (RR) or 5 u 6onee. Bo Bpems
KypeHusi Tabaka mMHorue kodgduuuentsl RR mnpesbimaror 10. OnHako npu
BO3JIEHCTBUM d3JIeKTpoMarHuTHoro mojiss B 50/60 I'm, Hampumep, Ha AeTeH
60mpHBIX Jeiikemueil kodddumuentom RR cunrtaercsa 1.5-2. CranoBnenue 6o-
Jiee YyBCTBUTEIBHOTO KOA((PHUIIMEHTA TPOUCXONUT TIPH YCUIICHUH B3aUMOCBSI3H,
Y €IMHCTBEHHOE, YTO TPEAJaraeTcs - 3To OOJbIee KOJIMYECTBO JOKA3aTeIIbCTB
JUISL TOCTHKEHUSI KakuxX JIMO0 Oosiee BECKUX BBIBOAOB. BaskHa O4eBHIIHOCTH pa-
KOBBIX 3a00JI€BaHMI y J1a00paTOPHBIX KUBOTHBIX, OOITYYEHHBIX JICKTPOMArHUT-
HBIMH TIOJISIMM, JJIs1 YBEJIMYEHUS] YBEPEHHOCTH B TOM, YTO SMUIAEMHUOJIOTUYECKUE
UCCJIEIOBAHMS MOTYT NIOKa3aTh PEAIbHYIO YIPO3y IS 310POBbSL.

- Hackompko coritacoBaHBl MCCIIEIOBAHMSI, KacArONTUECs] OICHKH BO3JICH-
CTBHUSI DJICKTPOMArHUTHOTO TIOJISl U OIICHKU PUCKA HEKOTOPBIX TOCICACTBUH IS
310pOBbsi? BOMBITMHCTBO U MCCIEAOBAHUN MOKA3BIBAIOT OJIUH M TOT KE PUCK
JUTsl OTHOU U TOM ke O0osne3Hu? Bo3bMeM B kauecTBe NMpuMepa KypeHHe: 1Mo Cy-
IIECTBY BCE€ SIMHJIEMHOJOTMUECKUE MCCIIEOBAHUS KYPEHHS MOKa3bIBAIOT yBe-
JUYMBAIOIIYIOCS YTpo3y sl paka Jierkux. McciienoBaHus MOTYT MOKa3bIBaTh
CTaTUCTUYECKHU BAXKHBIE CBSI3M MEXK]y HEKOTOPHIMHM TUIIAMHU PaKa U HEKOTOPbI-
MH THIAMHU BO3JICUCTBUSA. AJBTEPHATHBHO, WCCIICIOBAHUS, OIHMCHIBAIOIINE
CBSI3b C PAKOM, MOTYT OBITh HECOBMECTHUMBI IPYT C APYTOM IO TUITYy U TTOATHITY.
CrnocoOHOCTh TUTAHMPOBAHMS WCCICAOBAHUS OMPENEIACT PEabHBIA PUCK, HE
MIPUHUMAsi BO BHUMAHUE BO3/ICHCTBUE OTKJIOHEHUHN U CMEIITMBAHMUS.

- CymiecTByeT M 3aBUCUMOCTh PEAKIIMU OT J03bI MEXIY BO3JEHCTBHEM
ANIEKTPOMATHUTHOTO TOJISI M MOCIAEACTBUSIMU JIJIsl 310pOBbs? Uem Ooliblie ye-
JIOBEK KYpHUT, TEM BbIIIE yrpo3a paka Jierkux. [loka3pIBalOT M UCCIEN0OBaHUA,
M3yYalolue BO3ICUCTBUE DJIEKTPOMArHUTHOTO TIOJIS, 3aBUCUMOCTD PEaKIIUU OT
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J03bl MEXIY BO3ACUCTBHEM IEKTPOMArHUTHOIO MOJSI U MOCIEACTBUSAMU AJIs
310pOBbsI?

- Cy1ecTByIOT JId JabOpaTopHbIe JaHHbIE, JOKA3bIBAIOIINE CYIIECTBOBA-
HUE CBSI3W MEXJY BO3JICHCTBHEM OJIICKTPOMATHUTHOTO TOJISI W BIMSHHEM Ha
3m0poBbe? CUMITOMBI CUMTalOTCS Oosiee ApKUMH, eclid d3(H(EKTh MOTYT OBITH
MPOJAEMOHCTPUPOBAHBI HA KUBOTHBIX, YeM Ha KJIETKaX WJIM HA OJHUX TKAaHSIX,
TaK KaK BCE )KMBOTHBIE CITIOCOOHBI Yepe3 pa3inyHble MEXaHU3MbI YBEIUYHUBATD,
MUHHUMU3UPOBaATh U oTpulaTh 3¢ ekTsl Bo3aeicTBus. M3-3a oTCcyTCTBUS Mexa-
HU3MOB aBTOMAaTHMYECKOTO PETYIMPOBAHMS B KJIETKAX W TKaHAX, 3HAYHMMOCTHU
UCCIIEIOBAaHUI HA BCEX KUBOTHBIX OOJIBIIIE, YEM JJIsl UCCIEAOBAHUN HA OTIEIb-
HBIX TKaHSX U KJIETKaX.

- CymiecTByIOT 1M OMOJOTHYECKUE MEXAHU3MBI IS CBSI3M MEXK]Ly BO3ZICH-
CTBHEM DJIEKTPOMAarHUTHOTO TIOJISl M TTOCIENCTBUSIME TSl 310poBbsi? Korma mo-
HSITHO, KaKUM O0pa3oM areHT MPHUBOJIUT K 3a00JIEBAHUIO, JIeTYe OOBIACHUTH CO-
MHUTEJIbHbIE HayyHble NaHHble. He ciiegyer mpuHUMAarh Kak OMOJIOTUYECKYIO
BaXHOCTh pEaKlMM, HaOIOlaeMble B KIETOYHBIX MCCIIEIOBAHMSIX, MOKA HE
OBLIM MPOAEMOHCTPUPOBAHBI ITOXOXKUE PEAKIIMM BO BPEMS MCCIEAOBAHUN KU-
BOTHBIX, U HE OblJIa YCTAHOBJICHA 3HAYMMOCTh BO3JICHCTBUS dJIEKTPOMArHUTHO-
TO TIOJISl Ha 370POBBE YETIOBEKA.

Poab npoka3zarenbeTB. OCHOBa Hay4YHOTO JOKA3aTENbCTBA JOJDKHA pac-
CMaTpUBaThCA KaK €IUHOE LeJI0€, YTOOBl MOJYyYHUTh BCECTOPOHHIOI OLICHKY
KaKUX-JIMO0 HEOIAronmpusTHRIX MOCIEACTBHUMN JJIsSI 37J0POBbs YEJIOBEKA B PE3yIlh-
TaTe BO3JEHCTBHUS 3JIEKTPOMArHUTHOro mojisi. OOLUM MOAXOAOM AJisi OTpeje-
JIEHUS] 3TOTO SIBJISIETCS BECOMOCTh JI0Ka3aTeiabcTBa. YTOOBI YCTAaHOBUTH CyIliE-
cTtBoBaHue A(dekra OOIBITMHCTBO I0KA3aTEIbCTB, MOJTYUYCHHBIX U3 MUAECMUO-
JOTUYECKUX UCCIEIOBAHMH, a TaK e U3 UCCICNOBaHNMN, U3yYaIOIINX YEIIOBEKa,
KUBOTHBIX U KJIETKH, JOJDKHBI YKa3bIBaTh Ha CYyIIECTBOBaHHE JAHHOTO 3 ek-
Ta. Ba)kHO MOMHHTB, YTO HET croco0a J0Ka3arh OTCYTCTBUE MOCIEICTBUN AJIA
3I0POBbS UEJIOBEKA, TaK K€ KaK U HET croco0a OnmpeeInTh BECOMOCTh J10Ka3a-
TenbCcTBa. Takke ClelyeT OLIEHUTb, HACKOJIbKO JaHHBIA HA0Op J0Ka3aTelbCTB
U3MEHUT BEPOSITHOCTh CYLIECTBOBaHUS 3(pdexTa B pe3yinbTare BO3ACHCTBUS
AIIEKTPOMArHUTHOTO ToJisA. Ecnu GONBITMHCTBO J0KA3aTeNbCTB MpEIoiaract
orcyTtcTBHE 3 PekTa, HO OUH HAOOP UCCIETOBAaHUI TperonaracT ero Hajau-
9ie, TO HY)KHO OIICHUTH, HACKOJIBKO TOJOXHUTEIbHBI OBUTH pPE3yJabTaThl B pe-
3ynapTare JCUCTBHUS Ha 370POBBE, U DICKTPOMArHUTHOE BO3JCHCTBUE JIPYTUX
o0mux (haKTopoB.

CymectBoBaHue Onoiornueckux 3p@PexToB U pucka Ajs 310pOBbS MOXKET
OBITh YCTAaHOBJIEHO TOJIBKO TOTJA, KOTZla PE3ybTaThl UCCIIEIOBAHUS BOCIIPOU3-
BOJATCA MPH MPOBEAECHUHM BTOPUYHOTO HKCIIEPUMEHTA B HE3aBUCUMBIX J1abOpa-
TOPUSAX WIA TONJAEPKUBAIOTCS B3aMMOCBSI3aHHBIMH HCCIICOBAHUSIMHU. ITO
YKpEIUSIeTCs B TaJIbHEUIIEM, KOT/a:

- CyI€CTBYCT COOTBCTCTBUC C IPUHATBIMU HAYUYHBIMU IPUHIUIIAMH,
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- IIOHATCH J'IG)KEIH_[I/Iﬁ B OCHOBC MCXaHH3M,

- MOXKET OBITH OIIpeIeIeHa 3aBUCUMOCTb PEAKLIUU OT JO3BI.

Ounenka pucka: YtoObl OLIEHUTH pa3Mep pUCKa, KOTOPOMY MOXKET OBITh
MOJIBEP’KEHO HaceleHne, He0OX0IMMO OTPEEIUTh BIUSHUE JIEKTPOMAarHUTHO-
ro mojisl Ha 310poBbe oOuiecTBa. lJig OLEHKM pUCKAa WM IS CHELMAJIbHBIX
OTOOpAHHBIX MCCIEIOBAHUM ClEeyeT NpPEeJOCTaBUTh OOJiee TOYHBIC KOJIHYe-
CTBEHHBIC JaHHbIE. Takue JaHHbIE TOKHBI BKIIIOYATh:

- oTpeieNieHre OMOoIOTHIeCKOW d(PPEKTUBHOCTH MEXaHWU3Ma HWIIH XapaKTe-
PUCTHK TIOJISI, pa3HbIC BUILI KOTOPBIX MOTYT pa3linyarhCs TKAHBIO HIIH
OpraHoM;

- oTHOIIEHUE A(PPeKTa HKCIOHUPOBAHUS M OMNPENEIICHUE MOTPAHUYHOTO
YPOBHS;

- pacpoCTPaHEHHUE BO3IECUCTBUS IEKTPOMAarHUTHOIO MOJISL U ONPEAECICHUE
MOATPYNIIBI HACEJEHUSI C BBICOKOM CTENMEHbIO BO3JCUCTBUS 3JIEKTpOMAr-
HUTHOTO MOJIS;

- pasiiniusg B CTCIICHU YYBCTBUTCIIBHOCTH HACCJICHUS K BO3H€ﬁCTBHIO JJICK-
TPOMArHuTHOIO I10JIA.

YCTAHOBKA JOIYCTUMOI'O YPOBHS BO3JIEMCTBUA

[IpenenbHO mOMyCTUMBIE YPOBHU BO3ACUCTBUS IMpeIHA3HAUEHBI IS 3a-
IIUTHI 37I0POBbS YEJIOBEKA OT HEOJArOMPHUATHOTO BO3JCHCTBHSI JICKTPOMArHUT-
HOTO TIOJISl C YYE€TOM €T0 YaCTOTHOTO JINana3oHa.

IMoporoBeie ypoBHH. CyIIecTByeT Psii METOIOB, C IMOMOIIBIO KOTOPHIX
MOXHO OTIPEICTUTh IMOPOTOBBIC YPOBHU. BO-TIEpBBIX, MOTPAaHUYHBIA yPOBEHb
BO3/ICHCTBUSI MOXKET OBITh IMOJIY4YEH Ha 0a3e HayYHBIX JAHHBIX 110 OLIEHKE PHCKA
i 3710poBbsi. [lopor cunTaeTcst caMbIM HU3KUM YPOBHEM BO3JICHUCTBUS, HUXKE
KOTOPOTO PHUCK JUIS 3A0pOBbS HEe Obul 0OHapyxeH. [lockonbky cHayana OymyT
HEKOTOPBIE HETOYHOCTH B ONPEICICHUH ATOrO MOPOra W3-3a HEJ0CTaTKa 3Ha-
HUN 0 Omonormueckux 3ddekrax, OyaeT CyIIecTBOBaTh HEKOTOpas HEompee-
NeHHOCTh. CTereHb HEOIPEISICHHOCTH SBIISETCS MPSIMO MPOIOPIHOHATBHOM
BeIMunHe (hakTopa O€30MacHOCTH, KOTOphbIE B JAJIbHEHIIEM CIEAyeT O0bheau-
HUTH JUIS JOCTHUKCHUS KOHEYHOTO TPEICIbHOTO YPOBHS BO3ICHCTBUS DIIEKTPO-
MarHUTHOTO TOJs. DTOT METOA OBLJT OCHOBHBIM JIsI Pa3padOTKU OONBIINHCTBA
3aMaHbIX CTaHJAPTOB, U B YaCTHOCTH MEKIYHApPOIHBIX HOPMATHBOB, YCTaHOB-
JeHHbIX MexayHaponHoi Komuccueii mo 3amure 0T HCHOHU3UPYIOIIETO H3JTy-
YCHHUS W CTAaHAAPTOB, MPUHATHIX HCTUTYTOM WH)KEHEPOB IO 3JICKTPOTCXHHUKE
U JJIEKTpOHUKE / MeXIyHapOIHBIM KOMHUTETOM TIO DJIEKTPOMArHUTHOW 0e3-
omacHoctu (ICNIRP international guidelines (ICNIRP, 1998) and the IEEE/
ICES standards (IEEE, 2004), (IEEE, 2005)).
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OTOT METOA BKJIIOYAET MHOTO Pa3JIMYHBIX MEXaHU3MOB U TpeOyeT Xopo-
IIETO MOHUMAHUSI CUCTEMBI UX B3aUMOJICHCTBUS, a TAK)KE MPEATNoaraeT CcyIie-
CTBOBaHUE HEM3MEHHOM MOPOTrOBOU BEJIMUYMUHBL. JJaHHBIA METO/ HE IIpEeAIioara-
€T HAJIMYKUE KyMYJISTUBHOrO BIUsHMS. HeoOXoauMbl mpU3HAKU KYMYJISITUBHOTO
ymiep6a, 4TOOBI HATVISAHO TIOKa3aTh BOSHUKHOBEHUE HE3HAUUTEIHLHOTO yIepoa
B pE3yabTaTe BO3JEHCTBUSA HU3KOTO YPOBHS 3JIEKTPOMATrHUTHOTO TOJS U, YTOOBI
OOHapyXHuTh TMpuHOCsImHKE yiepod 3¢dexTsr, TpebyeTcs ux HakoruieHue. B
JallbHEHIIeM BCE 3aBUCUT OT MH(OpMAlMHU, MOJyYeHHOW B pe3yiabrare Oosee
MacCIITaOHBIX JOJATOCPOYHBIX HCCIEAOBaHUN. be3 Takux uccienoBaHuil €CTh Be-
POSTHOCTh TOTO, 4YTO 00€3HU WM 3(PPEKThI, KOTOPbIE OBUIM OOHAPYKEHBI IO
MPOIIECTBUU J0JTOT0 BPEMEHU, OyIyT UCKIFOUEHBI U3 PACCMOTPEHUSL.

Jpyroii ciocob onpeneneHus mpeaesioB O0IydeHUs] COCTOUT B MMPUMEHE-
HUU «OMoJorHYeckoro noaxonaa» (pucyHok 1). Mcxons u3 Hay4HBIX AaHHBIX,
pU OMpe/IeJICHUH TOPOTrOBOTO YPOBHS OOMydeHHsI OMOJIOrMYecKoro 3Qdekra
He Habmomaercs. DTOT METoA 00JerdyaeT HeoOXOJUMOCTh OLIEHUBAHMS pUCKa
JUISL 3JIOPOBBSI UCXOAS M3 JaHHBIX O Ouonornyeckux 3¢h@dexTax u J0MmycKaeT
HETOJIHbIC 3HAHUS MEXaHU3MOB B3aumojencTBus. CyiecTByeT nmpobiemMa, 4To
pE3yABTATOM MPUMEHEHUSI TAKOro Moaxoaa OyleT Ype3MEpHO KOHCEpPBATHUBHBIM
CTaHJAPT, KOTOPbIA HE MOXKET 3aKJII0YaThb B PAMKH TOJBKO TEXHOJIOTMYECKUU
mporpecc, a OymeT HempueMyieM B TOM CMBICIE, 9TO OyJeT MOTepsHa MPHOBLIH
KOTOPYIO MOXXHO OBUTO OBbI MOJYYUTHh OT Pa3paOO0TKH TEXHOJOTHM, CO3TAFOIINX

3aIlUTY OT COMHUTEINIBHBIX PUCKOB. POCCUIICKME CTaHAApThl YCTAHABIMBAIOT W3
OTPaHWYEHUM, UCNIOJIb3YS TIOPOTOBbIM YPOBEHB, KOTOPBIN BbI3bIBAET (PU3UOJIOTH-
YECKMEKOMIIEHCATOPHbIE PEAKLIMU NMPU XPOHUYECKOM 3JIEKTPOMArHUTHOM BO3-
nevictBur. Koah(pUUMEHT T'MIMEHMYEeCKOro 3amaca YCTaHABJIMBAET TapaHTHUIO
TOT0, YTO BO3[IEVCTBUS CTAHAAPTHOIO YPOBHSI HE BbI3bIBAIOT KAKUX-IMOO ajjanTa-
UMOHHBIXKOMIIEHCATOPHbIX peakumil (I'puropbeB u apyrue 1998, 2002; ['puro-

pbeB, 2003). DTOT moaxoj SBJISETCS OCHOBOM JJIs1 HEKOTOphIX BocTouHo-EBpo-
NEeNCKUX CTaHJApTOB, BEAYIIUX K 3HAYUTEIBHO HHU3KHUM TIpenesaM OoOIydeHUus

(<http://www.who.int/docstore/peh-em{/EMFStandards/>).
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Figure 1 - Determination of exposure limits using the hazard threshold
and biological approaches (Repacholi, 1983)

Kos¢ppuument ruruennyeckoro samaca. OnpeneseHue pa3indHbIX BU-
JI0OB HEOJIAronpusITHOTO BO3AEUCTBUS AJIEKTPOMArHUTHOIO MOJIA Ha 3/I0pPOBbE
YeJIOBEKa SIBIIAETCS CIIOKHBIM IIPOLIECCOM, TIOITOMY TPEOYIOTCS BCECTOPOHHUE
OTIBITHI U JKCTEPTU3bl. TpebyeTcss OANH pa3 YCTaHOBUTH MOPOTOBBI YPOBEHB
BO3JICHCTBUS 3JIEKTPOMArHUTHOTO TOJS, a MPEAENbHO OMYCTUMBIE YPOBHHU
MOTYT OBITh YCTaHOBJIEHBI MyTEM IMOHUKEHHSI 3TOTO TOPOTOBOTO YpPOBHS MpHU
nomou ko3(hGuIKreHToB rurueHnyeckoro 3amaca. KoagduimeHntsl rurnenu-
YeCKOro 3araca B CTaHAapTax IO 3JEKTPOMarHUTHOM 0€30MacHOCTH MPEICTaB-
JSI0T cO0O0M MOMBITKY KOMIIEHCUPOBATh HEU3BECTHOCTh U HEOIIPEAEIEHHOCTD B
Hayke. CylIecTBYeT NMpuUMepbl OTKJIOHEHHUI B MOPOTOBBIX YPOBHAX, BKIIFOUAIO-
IIMX OTKJIOHEHHUSI OT DKCTPAIOJAIMHA 0a3bl NaHHBIX KXUBOTHBIX 10 3((}HEKTOB,
BIUSIONINX HA JIONIEH, Pa3Iu4iii B BOCTIPUUMYUBOCTH PA3JIUYHBIX TPYIIT WINA
WHIUBUYaTbHOCTEH, CTATUCTUYECKUX OTKIOHEHUN B (YHKIIMU 3aBHCHUMOCTHU
OT JI03bI, OTMPEIETICHUN 1036l U BO3MOXHOCTEH 00benuHeHHs 3(h(EKTOB BO3-
JEHCTBUSL DJIEKTPOMAarHUTHOTO TMOJI PA3JIMYHOIO YAacTOTHOTO JWamna3oHa, U
IPYTUX OKPYXKaroUMX (pakTopos.

Kak npaBuino, octpbie 6103PPeKThl MOTYT OBITH C TOUHOCTHIO OIpeEeie-
HBI U TaKUM 00pa3oM €CTh BO3MOXHOCTh YCTaHOBHUTH MPEACIBLHO JIOMYCTUMbIE
YPOBHHU HE UCTIONB3Ysl OCHOBHBIE KOI(DPHUITMEHTHI TUTHEHUYECKOTO 3araca HIDKe
OTMEUYEHHBIX MOPOTOBBIX ypoBHEH. Korga cymiecTBYIOT OTKIOHEHHS BO B3au-
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MOCBSI3M MEX]y BO3JACHCTBHEM 3JIEKTPOMArHUTHOTO MOJISI U HEOIAronpusiTHhI-
MU [OCJHEICTBUSIMH, MOXET OBITh FapaHTHUPOBAH 0oJiee BHICOKUN KOA(P(ULIUEHT
TUTHEeHnYecKoro 3amaca. OnpeneneHHon 0as3bl A1 TOUHOTO pacuera Kodhdu-
[IUEHTOB TUTMEHUYECKON 0OE€30MaCHOCTH HE CYIIECTBYET, OJHAKO JUIsl HEKOTO-
PBIX XapaKTEePUCTHK Tpe/iaraloTcsi BO3MoxHbIe MeTo bl (Bailey, 1997).

OcHoBHbIE orpaHnYeHus U 0a3oBble YPOBHU. [IpenenbHO 10ITyCTUMBIN
YPOBEHb BO3JECUCTBUS 3JIEKTPOMArHUTHOTO TMOJS ONPEAEISIETCS OCHOBHBIMU
OTpaHUYEHUSIMH, (PaKTOpaMu, OKa3bIBAIOIIKE BIMSIHUE HA 37J0POBbE, U OHOJIO-
TMYECKUMU NPEAIONIOKEHUAMH. Pu3ndeckas BeJIMYMHA, UCIIOJIb3YyEMasi B MEX-
OYHApOJHBIX HOPMAaTHUBAX, OTPAXKAET pa3JIMYHbIE KOHLEMNIHUU 3HAYUMOCTHU
«J103bl» 1O OTHOUIEHUIO K CAMOMY HM3KOMY MOPOTOBOMY YPOBHIO BO3JEHCTBUS
npu paznuuHoi yactore. [Ipu Hu3koi yactore auamazona (1I'mq - 10MI') pis
MPEIOTBPAILICHUS BO3ICHCTBUSA Ha JIETKOBO30Y/IMMbIE TKAHHU, TaKWe KaK HEPBBI
Y KJIETKM MBI OCHOBHBIM OTPAHUYEHUEM JIJIA TOKA SIBIISIETCS IJIOTHOCTh TOKA
(Ix, B A m?); a B BbICOKO yacToTHOM juana3zoHe (100kI'm - 10I'T) - ocobas
noniomammas Hopma (yaeabHas MOIIHOCTh MOMIoIIeHus, B BT kr!) mus
IPENOTBPALIEHUs] CUJIBHOM TEIUIOBOM HArpy3Kd Ha BCE TEJIO U Ha OTIEIbHBIE
ero yactu. [Ipu cpenneit yactore nuamazona (100l — 10MI') orpanndeHu-
SAMHU  SBJIIOTCA M IJIOTHOCTh TOKAa M yJAE€IbHAS MOIIHOCTH IMOIVIOIICHHS, B TO
BpeMs KaK MpU O4eHb BhICOKOW yacTore auanazoHa (10 — 300I'T 1) ocHOBHBIM
OrpaHUYEHUEM SIBJISIETCA XapaKTepHas MOIIHOCTh IUIOTHOCTH TOKA JUJISl CHJIBHO-
ro HarpeBa TKaHeW WJIM TOBEPXHOCTH Tejia. 3aluTa IPOTUB yke 0OHapYKEHHO-
ro CUJIBHOTO HEOJAarompusTHOTO BO3ACMCTBHUS Ha 3740pPOBbE 0OECIEUMBAETCA,
€CJIM HE IIPEYBEINYNBAOTCS OCHOBHBIE OTPAaHUYCHHSI.

Tak Kak OCHOBHbIE OIPAHUYEHHS YaCTO YKA3bIBAIOTCS KaK KOJMYECTBO, HO
UX HE BCErJa OCYUIECTBUMO U3MEPUTh, APYTHME€ BEIUYMHBI BBOIATCS ISl OLE-
HOYHBIX I1eJIell BOBMOXKHOTO BO3JICHCTBUS, YTOOBI ONIPEAEIUTH, €CTh JIU BEPOSIT-
HOCTb MPEYyBEINYEHUSI OTPAHUYECHUI. DTH ONOpHbIE ypoBHU (MexayHapoaHas
Komuccust mo 3amure ot Henonusupyromero M3mydenus) wid MakCUMaiabHO
JOTyCTUMBIE YPOBHHU BO3ACHCTBUS 3nekTpoMarHutHoro nois (MHcTtuTyT MH-
KEHEPOB I10 AMEKTPOTEXHUKE U IEKTPOHUKE) COOTBETCTBYIOT OCHOBHBIM OTrpa-
HUYEHUSM YCJIOBUH BO3ACHCTBUS JIJIsl OJHON WM OOJiee CIEeMYIOIUX BEIUYHH:
cuJia 3JIEKTPUYECKOTO MOJIsl, CUJIa MArHUTHOTO TOJIS, INIOTHOCTh MarHeTUY€eCKO-
ro NIOTOKA, CTENEHb MJIOTHOCTH, BETBb TOKA, KOHTAKTHBIM TOK, W JIJII UMITYJIbC-
HBIX MOJEH - yAelbHas MOIIHOCTH moryoieHus. [IpeBrienre 6a30BbIX ypOB-
Hel HeoOs3aTeIbHO MPEeIoiaracT MPEBHIIICHHE OCHOBHBIX orpaHudeHuid. On-
HAKO B 3TOM CJIy4yae HEOOXOIMMO MPOBEPUTH COOTBETCTBUE C BaXKHBIMU OCHOB-
HbIMM OTPAaHUYECHUSIMU M OIPEAETUTh, HYXHBI JU JIONOJHUTEIbHBIE MEpPbI
IPENOCTOPOKHOCTH

3amuTa pa3jIMYHbIX KaTeropuid HacejgeHus. Paznmnunelie rpynmnsl Hace-
JIEHUSI MOTYT MO-Pa3HOMY MEPEHOCUTh BO3ACHCTBUE AIIEKTPOMArHUTHOIO MOJIS.
Ecnmu wndopmanus nHaydHOU 0a3pl JAHHBIX MPEANONAaraeT 3TO, 3HAYUT HAJ0
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MIPOAHATN3UPOBATh CTAHJAPTHBIM CIEKTP BOCIPUUMUYUBOCTH K CTpECCy, CyIle-
CTBYIOIIUMN B KaXJIOM KaTErOpuu JIONEH, TaK KaK CYLIECTBYET BEPOSITHOCTh
TOT0, YTO Ha OPraHU3Mbl OOJIYYEHHBIX MAI[UEHTOB U OOJILHBIX JIIOJEH ompese-
JICHHbIE MEIUIIMHCKUE MPEnapaThl OKa3bIBAIOT HEOIArONPUSITHOE BO3/IEUCTBUE
B TAaKOM CTETEHHU, YTO MOTYT BBI3BaTh 0COOYIO UYBCTBUTEIHLHOCTH K JOTIOTHU-
TEILHOMY HampsbKeHUIo. TakuMm o0pa3om, pa3zpadareiBaTh CrEIMaIbHBIE CTaH-
JAPTHI 1O JIEKTPOMArHUTHON O€30MMaCHOCTH ISl PA3IMYHBIX TPy HACEICHUS
MOXXET OBITh TMOJIE3HO WM JaKe MPOCTO HEOOXOAUMO. DTOTO MOKHO JIOCTUYb,
€clu, Mpu pa3pabOTKH CTaHJAPTOB, MPUMEHSTH OOJbIIEE KOIUYECTBO (aKTO-
pOB 0€30MaCHOCTH MO OTHOIIEHHUIO K TPYIIaM HACEJEHUS C MOBBIIICHHON YyB-
CTBUTEJILHOCTBIO K BO3ICHCTBUIO 3JIEKTPOMArHUTHOTO TOJIS.

CymiecTByeT TakKe JOMOJIHUTENbHBIM METON 3alUThl IS PAa3IUYHBIX
TPYIIT HACEJICHUS, KOTOPHIN 3aKII0YaeTCsS B YMCHHH OTIWYATh YJICHOB OCHOB-
HOTO OOIIIeCTBa OT B3POCIOT0 pabovYero HaceJICHHs, HAaXOMSIIEeTroCs MO BIIUs-
HUEM OIPEEICHHBIX YCI0BUM. Takoe pa3rpaHUYeHHe JOMYyCKaeT BOBMOXHOCTh
JYYIIIero KOHTPOJIS 32 YPOBHSIMU U MPOJIOJKUTEIIBHOCTHIO BO3JICHCTBUS B TIPO-
U3BOJICTBEHHBIX YCIIOBUSIX, & TaKXXE MPEJOCTABISATh UHCTPYKIMU U O0y4yaTh
paboTHUKOB. IIpu 3TOM paboyuMK OOBIYHO SBJISIOTCS MPEACTABUTENN B3POCIIO-
IO 3/J0POBOTO HACEJIEHUS C AOCTYIHBIM MEAUIUHCKUM JT03UMMETPUUYECKUM KOH-
TpoJieM. A OCHOBHOE HACEJICHHE COCTABIISAIOT JIFOJHU C PA3IMYHON YyBCTBUTEIb-
HOCTBIO 3/I0POBBSI, BO3pACTOM M  pa3HOOOpa3HBIMU BHJAaMH 3a00JIEBaHUU.
Bonbias yacTh OCHOBHOTO HAceNEHUs HE 3HAET O BO3ACHCTBHUM 3JIEKTpOMar-
HUTHOTO IOJIS1 U HE CMIOCOOHA MUHUMU3UPOBATh ATO BiIUsiHUE. TakuM oOpazom,
Pa3yMHO BKJIFOYUTH JIOTIOJHUTENbHBIN KOA(DMUIIMEHT TMTHEHNYECKOTo 3arnaca B
0OIlIeCTBEHHBIE CTAaHAAPTHI MO AIEKTPOMArHUTHOM O€30MaCHOCTH, U 3TO TAKKE
CJIEyET CUNUTATh 3a MPOAOJIKEHUE YCIOBUN BO3JICUCTBUA.

HexkoTopele cTanmapThl MpeayCcMaTpUBaOT MEPHI TIPEIOCTOPOKHOCTH IS
OepeMEHHBIX JKCHIIWH, TTOJIBEPTIINXCS BO3ICHCTBUIO JICKTPOMArHUTHOTO TTOJIS
B MPOM3BOJICTBEHHBIX YCJIOBHUSX, U OTHOCST UX K OTNIEILHOW KaTeropuu Hace-
JIEHUS B paMKaxX TMTHEHUYECKOTO HOpMHUpoBaHus. [I[puMepom Toro, kak Harmo-
HaJbHBIE BJIACTU OTHOCSTCA K ITOMY BOINPOCY, MOXKET MOCITY>KUTh CTaHJapT
ABCTpaJINM, PEerIAMEHTUPYIOIIUA BO3JACHCTBUE SJIEKTPOMArHUTHOTO TOJIS pa-
nuodyactotHoro nauanaszona (http://www.arpansa.gov.au/pubs/rps/rps3.pdf ):
«YToOBI CHHU3UTH PUCK CIIYYaHHOTO BO3JCUCTBHUS BBIIIE MPOU3BOIACTBEHHBIX
CTaHAApTOB OepeMEeHHas >KEHIIMHA HE JOJKHA OBITh TMOABEPrHYTa BO3JCH-
CTBUIO 0OJiee BBHICOKMM YPOBHSM D3JIEKTPOMArHUTHBIX TOJCH, 4eM CTaHAapThl
BO3JICHCTBUS JIEKTPOMArHUTHOTO TOJIsI HA OCHOBHOE HacesneHue. bepemeHHbIM
KEHITUHAM, MTOIBEPTaAIOIINXCA BO3JACHCTBUIO 3JIEKTPOMArHUTHOTO TOJIS B MPO-
U3BOJICTBEHHBIX YCIOBUSAX, CIEAyeT MPOUHGOPMHUPOBATH CBOUX paboTomarenei
0 cpoke poxaeHusa pedenka. [locne 3Toro paboronareny He UMEIOT MpaBa MoOJI-
Beprarb OEpEeMEHHYI0 JKEHITUHY BO3JECHCTBHIO AJIEKTPOMAarHUTHOTO TOJIS, YpO-
BEHb KOTOPOTO TPEBBIMIACT YPOBEHb BO3IACHCTBHS 3JCKTPOMArHUTHOTO TTOJIS
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Uit o01iecTBa. bepeMeHHOCTh IOKHA BECTH K pealn3alii COOTBETCTBYIOLIUX
UHAUBUAYAJIbHBIX peXUMOB. OHA BKIIIOYAET, HO HE OTPaHUYMBAETCS PEryNH-
pPOBaHHEM BPEMEHM padOThl B YCIOBUSAX BO3ACHCTBUS AIIEKTPOMATHUTHOTO
HOJISl WM BPEMEHHBIM IEPEMEIICHUEM K pabOTe, MpU BBIIOJHEHUU KOTOPOH
pabOTHUK HE TIOJBEPTACTCS BIMSHHUIO SJIEKTPOMArHUTHOTO TOJsI, YTO HE BBI30-
BET MOTEPh JyIsl paboTomarens. JJonoaHUTENbHBIE TPaBUia MOTYT OBITH Haiijie-
Hel B PykoBonctBe mis OepemeHHbIx skeHIUH (the Pregnancy Guidelines
produced by the Human Rights & Equal Opportunity Commission (HREOC
2001)), cozganHoM Komuccueil mo mpaBaM YejOBEKa U COOTBETCTBYIOILKUM
BO3MOYKHOCTSIM, KOTOPOE MOXHO IOCMOTpPETh Ha caiite www.hreoc.gov.au/
sex_discrimination/index.html (for more details see Annex 7).

DAKTOPBI, BIUSAIOUMUE HA CTAHIAPTBI BE3OIIACHOCTH

Jljis rapaHTUH TOTO, YTO CTAHJAPTHI MO 3JEKTPOMArHUTHOW O€3011aCHOCTH
UMEIOT BCE HEOOXOMMBIE AIIEMEHTBI, JOJKHBI OBITh PACCMOTPEHBI CIEAYIOLINE
IIyHKTBI:

- Yacrora. Tak Kak MONJIOIICHUE HEPIUU IEKTPOMATHUTHOTO MOJS 3a-
BHUCHT OT YaCTOThI, TO OJIMH U TOT K€ MAaKCUMAaJIbHBI YPOBEHb AJIEKTPOMArHUT-
HOTO TIOJISI OTIPE/IEIEHHON NHTEHCUBHOCTH HE MOXKET OBbITh MMPUMEHEH JIJIsI BCe-
ro 4YaCTOTHOTO Juana3oHa. Jljig pa3paboTKU CTaHAAPTOB HYKHO MOJYYUTh KC-
TPanoOJBILIMI0 PETHOHOB IIO TEM YacTOTaM, IJI€ UMEETCS MAJIO JOCTYIHBIX JIaH-
HBIX I10 BJIMSHHUIO 3THUX YacTOT Ha 30pPOBbE, YTOObl YCTAaHOBUTH YPOBHU BO3-
JNEUCTBHS DJIEKTPOMArHUTHOIO IIOJS M COINIACOBaTh C JAPYTMMH Y4YacTKaMu
CIIEKTpa, HallpUMEpP, Ha BHICOKOYACTOTHOM KOHIIE CIIeKTpa (Hampumep, HHOppa-
KpacHOE BO3/ICHCTBUE).

- YpoBenb Bo3aeiictBus. lIpenenbHO AOMYCTUMBIA ypOBEHB BO3JAEH-
CTBUSI MOXET OBITh ()aKTUUECKHU BBIpAXKEH B TepMUHAX 0a30BbIX ypoBHeH. [Ipu
pa3paboTKe CTaHAAPTOB JOJDKHBI OBITh PACCMOTPEHBI CIIy4yau, KOTJa MOXKET
IIPOM30UTHU OJHOBPEMEHHOE BO3ACHCTBUE ITOJIEH PA3IMYHON YaCTOTHI.

- IIpono/kuTENBLHOCTH BO3AeHCTBUSA. [[0IKHO OBITh YCTAaHOBJIEHO BpE-
MsI BO3JICWICTBHS PA3JIMUYHBIX YPOBHEW JJIEKTPOMArHUTHOIrO mojisi. Bo MHOrmx
CTaHIAPTAX YCTAHABIIMBACTCS OIPEAECIECHHBIA YPOBEHb MHTEHCHUBHOCTH DIICK-
TPOMArHUTHOTO TOJIS JJI1 HENPEPBIBHOTO BO3JAEHCTBHUS B TeueHUE 8§ wmiu 24
4acoB B JI€Hb, & BO3/ICHCTBUE BBICIIMX YPOBHEW 3JEKTPOMArHUTHOIO OIS J0-
IIyCKAaeTCsl, KaK MPaBUJIO, HA KOPOTKUI MEPHUOZ BpEMEHHU. B 3TOM OTHOIIEHUU
BaYKHBIM SIBJISICTCA ITOKA3aTellb BPEMEHU, B TEUEHUE KOTOPOTO YPOBEHb BO3/ECH-
CTBUsl SIBISCTCS CPEIHMM. TOYHBIE 3HAYEHUS YCPEAHEHHOTO BO3IECHCTBUSA
JOJKHBI OBITH SICHO YKa3aHbl, YTOOBI HE BO3HUKAJIO IIyTAHUIIBI Y JIFOJIEH, OTBET-
CTBEHHBIX 34 COITIACOBAHHOCTH JIEMCTBUM.
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- Bo3jaeiicTBre JIEKTPOMATHUTHOIO IOJISI HA BCE TeJ0 M HAa ero oOrT-
JAeJibHbIE YacTU. B ciyyasx, korja TOJBKO 4acTh YEJIOBEYECKOTO TEJIa HAXO-
TUTCA ONM3KO K MCTOYHHUKY 3JEKTPOMArHUTHOTO W3JIy4Y€HHs, K CTaHIapTy
JOJDKHO TIpujlaraTbCsl 1mocodue, cojepxkaliee HHPOpPMAIUI0 MO OOIYyUYECHHIO
BCETO TeJla, BMECTE C JOMOTHUTEIHLHBIM PYKOBOJICTBOM IT0 OOTYyUCHHIO YacTeH
Tena. BooOre nmpeaenbHO AOMyCTUMBIA YPOBEHB IS YaCTEH Tejla MOXKET OBITh
BBIIIIE, YE€M JIJISI BCETO TeJia, HO ATO 3aBUCHUT OT B3aUMOJCUCTBUS (WM OT JeH-
ctBytomiei yactotel). A [1J1Y mns gacteit Tena OyaeT BhIle B cliydae HarpeBa-
HUSI, HO HE B CIIy4ae UHYKTUPOBAHUS TOKAMH.

OcHoBHBbIC npentoxenusi. [ IpaBuTenscTBa JOMKHBI MPENOCTABUTH Jie-
rajbHble paMKH, YTOObI OPYYUTh CBOMM Ji€MIapTaMEeHTaM pa3paboTKy U pea-
JU3aIMI0 CTAHAAPTOB IO 3JIEKTPOMArHUTHOW O€30MacHOCTH, KOTOPhIC MPHUHHU-
MarOT BO BHUMAaHHE 3HAUCHHE 3/I0POBBS, BKIItOUas cirydaiiHbie ¢aktopsl. CTaH-
JApThl JOJKHBI OBITH COOTBETCTBYIOMUMHU, 3PGEKTUBHBIMU U PEaTU3yEeMbIMHU.
Hano npusnarh, 4TO HU OJIUH CTAHAAPT HE JCHCTBYET B HU3OJISIIUUA OT HAIHO-
HAJBHBIX JIETAIBHBIX PAMOK, a TakKKe OT MPO(PECCHOHANBHBIX, CAHUTAPHO-TH-
TMEHUYECKUX, MPUPOIAHBIX 3aKOHOB M 3aKOHOB, oOecreuuBaronux Oe3orac-
HOCTb KU3HEIESITEIHbHOCTH.

[TorpemiHocT B U3MEPEHUSX, MPUMEHSEMbIE ISl OLIEHKH COOTBETCTBUS,
MPEACTABIAIOT COOOU peanapbHyl MpoOIeMy, KOTOPYIO JydIlle BCETO PEIaroT
OpraHu3aIui, OTBETCTBEHHBIC 32 Pa3pabOTKy COOTBETCTBYIOMNUX METOAO0B. O
HAKO 3TO HE CTOMT HUYETO MO CPABHEHUIO C IOCTYMHBIMU 0OJiee TOUYHBIMHU W3-
MEPEHUSIMH TEXHUKHU U 00Jiee Ka4eCTBEHHOW BBIYUCIUTEIHHON TO3UMETPUH, U,
BKJIFOUEHHBIE JOKHBIM 00pa3oM B HOPMATWUBHI JaHHbIE. OHM MOTYT CHU3HUTh
MOTPEUIHOCTh, & COOTBETCTBEHHO U 3HaYeHHE (PAKTOPOB OE30MACHOCTH.

CoorBercrBue. CTaHIapThl, PEITIAMEHTUPYIOIIUE YPOBEHb BO3JCUCTBUS
AIEKTPOMArHUTHOTO TIOJIS Ha YEJIOBEKa HE 3aIUINAIOT 3I0POBHE WICHOB 00IIIe-
CTBa, €CIIM UX HE coOmoaarh. HarmoHaabHbIC BJIACTH JOJKHBI YCTaHABINBAThH
CTaHJAPThI, €CJIHM CYIIECTBYET METOJ onpeaeneHus 3h(PEeKTUBHOCTH CTaHIapTa,
€CJIU CTaHJAPThI ABJISIIOTCA NMPUMEHIEMBIMU U €CITU OBbLIN OMpEeNIeHbl U Mpo-
BeJIEHbI HEOOXOIUMbIE TECTHI.

CranmapT NOKEeH BKJIIOYATh MOMJIMHHYIO HH(POPMAIIMIO TI0 U3MEPSIEMbIM
YPOBHSIM, KOTOPbIE COOTBETCTBYIOT OCHOBHBIM OIPaHUYEHUSIM MO BO3AEHCTBUIO
AIIEKTPOMArHUTHOTO MOJs1. Ha M3MepeHus X niu OleHKaX MOXKET OBITh OCHOBAH
MIPOEKT, C TIOMOIITLI0 KOTOPOTO MOYKHO OBLITIO ObI KOHTPOJIMPOBATH COOTBETCTBUE
CTaHJapTaM, U KOTOPBIA JIOJDKEH OBITh MPEACTABICH B MEPUOAUUCCKON MOCIIe-
JIOBaTEIbHOCTU. B HEKOTOPBIX MEXAYHApPOIHBIX CTaHAApTax MPEyCMOTPEHO
MPUJIOKEHUE, B KOTOPOM COAEPKUTCS MHCTPYKIUS IO MPOBEACHUIO COOTBET-
CTBYIOIIMX H3MepeHUH. OH BKIIOYAET PyKOBOACTBO MO NMPHHUMUIIAM, MOPSAOK
U3MEpPEHH, MOZEIb 000pYIOBaHUSA U MEPBI MPEJOCTOPOXKHOCTH, YTOOBI CHU-
3UTh YPOBEHb BO3JCUCTBUS JIEKTPOMArHUTHOIO MoJis. Takue 3aadydd BBITOJI-
HSIIOT MEXXIYHAPOJHBIEC U PETMOHAJIbHBIC OPTraHU3allNK, 4 TAKKE HAIIMOHAJIbHbBIC
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CTPYKTYpHI 1O pa3paboTKe CTaHIapTOB, KOTOPHIE BKIIOYAIOT MEXyHApOIHYIO
aNleKTpoTexHUYeckyto Komuccuio, MexayHapoaHblid COI03 IO TEICKOMMYHH-
KanusaM, MexXIyHapOIHYI0 OpraHU3allhI0 MO CTaHAapTu3anuu, MHCTUTYT HH-
KCHEPOB IO JJICKTPOTEXHUKE M DJIECKTPOHUKE M EBpONEHCKHN KOMMTET IO
aNEeKTpoTexHuUeckol crtaHmaptu3anuu (the International Electrotechnical
Commission (IEC), the International Telecommunication Union (ITU), the
International Organization for Standardization (ISO), the Institute of Electrical
and Electronics Engineers (IEEE) and the European Committee for
Electrotechnical Standardization (CENELEC)).

ITPEAYNPEAUTEJABHBIE MEPBI

OOBIYHO MPUOPHUTET OTAACTCS KOHTPOIUPYEMBIM PUCKaM, KOTOPBIE CUH-
TAIOTCSl «JIOKa3aHHBIMIY», BKIItOYasi (aKTOPBI PUCKA, KOTOPHIE MMEIOT SIBHYIO
B3aUMOCBSI3b ¢ Oone3Hsmu. Jjig pa3paboTKu Takoro MOHUMaHUS OOBIYHO Tpe-
Oyrorcst aecsatuineTusi. OmHAaKo OBICTPBIM TEXHOJOTHYECKHH POCT BBI3HIBACT
yBeJIMYeHHEe pazHooO0pas3us (HakTOpOB BO3ACUCTBUSA, YbH MOCIEACTBUS IJIs 3/10-
POBBSI MEHEE OYEBHJIHBI, U OOIECTBEHHOCTh MOCTOSHHO JKEJIaeT pa3BesiTh BCE
HESICHOCTH IOCJIC/ICTBUIA.

OskuaHne BaXXHBIX J0Ka3aTeIbCTB OTHOCUTEIBHO (DaKTOPOB YTPO3bI IS
3I0pPOBbSl MOTYT UMETh HEraTuBHbIE MocaeAcTBUs. OHAKO B cilydae eciu (ak-
TOP SIBIISIETCSl PaCIPOCTPAHEHHBIM, CYIIECTBYET OOJBIIast BEPOSATHOCTD MPUYH-
HEHUs yuiep0Oa, WiM BO3MOXKHOIO HEOIAaronmpHsITHOTO BO3ICHCTBUS Ha 370pO-
BbE, SABISIOLIEECS HEOOpAaTHMBIM, MOJTOMY IEpel TeM Kak ONpeAessaTh WM
yCTaHABIMBATh MPUUYMHHO-CIECICTBEHHbIE OTHOILLIEHUS, HEOOXOIUMO TNPHUHSITH
npenynpeauTeNnbHble Mepbl. Mepbl MPen0CTOPOKHOCTH MOTYT ObITh 00BEANHE-
HBI C CYIIECTBYIOIIEH MOJUTUKON 37JpaBOOXPAHEHUSI U MOTYT JIONOJHUThH CTaH-
JapTHbIE MepbI MO MpoduIakTUKe 3a001eBaHMil.

Tak e HyXHO YIEIUTh BHMMAaHHME COOTBETCTBYIOIIEMY MpPOLECCY MpPH
OTIpENIEeJICHUH TOJUTUYECKOTO Kypca, OCHOBAHHOTO Ha MpenyNnpeAuTeIbHbBIX
mepax. He Bce mpeamnonaraemblie pucKu AJIsl 310POBbS MOTYT OKa3aTbCs peajib-
HbIMU. HeoOOCHOBaHHOE HCIONB30BaHHE MEp MHPEIOCTOPOKHOCTH HE OyIeT
MMETh TOJIOKUTEIIHPHOTO BIUSHUS Ha OOIIECTBEHHOE 37I0POBBE, €CIIU OOIIECTBO
OyIeT moJydyaTh CIMIIKOM MHOTO MPEIyNpPEexACHHUM, YTO HEMPABHUIBHO MOXKET
ObITh MCTOJIKOBaHO. B nanpHeillem He OyayT pa3pabaTbiBaTh HOBOBBEICHUS
UMEHHO C MOJIb30M I 3I0pPOBbsI, WM MO0Jb3a, KOTOPYIO OHU MPHUHOCHT, OyzeT
3anepkuBarbes. CymIeCTBYET CIEAYIOMUNA PUCK, CBSI3aHHBIN C JIEKTPOMArHUT-
HBIMU TOJIIMU: OOJIBIITMHCTBO TE€XHOJIOTUH, MOPOXKAAIOIINE SIEKTPOMAarHUTHbIE
HOJIsl, SBJSIOTCS OYEHb MOJE3HBIMU AJisi oOmiectBa. Tene- M paauoBelIaHUE
MPUHOCST KYJIBTYpHYIO, 00pa30BaTeNbHYI0 U JEMOKPAaTHYECKYIO TOJB3Y; COTO-
BbIC TEJICKOMMYHHKAIIMOHHBIE CHCTEMbI HCIIONB3YIOTCS ISl 3BOHKA B HETPE/-
BUJICHHOM CUTyallMd U MPUHOCST 3aIUTHYIO MOJb3y, YTO HECOMHEHHO CIacaer
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KU3HU, TaK e Kak 00Ias MoJjib3a YBEIUUUBAIOUIUXCS CPEJICTB CBA3M; U OUe-
BU/IHAS NIOJIb3a OT CHAOXKEHMsI OOIIECTBA SJIEKTPUUECTBOM.

Mepbl IpeI0CTOPOKHOCTH CIEAYET MPUMEHATh B CUTYalUsIX, B KOTOPBIX
B HayKe MPUCYTCTBYET HeompeneaeHHoCcTh. OHaKO HU OfHAa HayKa He ObIBaeT
a0CONIIOTHO TOYHOW. Bcerma ecTh COMHEHHMs IO MOBOAY HEKOTOPBIX AeTajei
y>K€ M3BECTHOTO SIBJICHUS, HapUMeEp, TOYHAs MOPOrOBas BEJIMYMHA, KOTOpPAs
4yacTo npeaycmarpuBaercs pakropamu 0€30MacHOCTH.

OnpeneneHHble HAyYHbIE METO/ABI Pa3lIMYyaloT SIBICHUS «JIOKAa3aHHBIE» U
«HEOJHO3HAYHBIE» U JEHCTBYIOT B OCHOBHOM IO LIA0JOHY MpHU OINpEAEICHUU
OpeeabHO JOIYCTUMOTO YpOBHS Bo3zaeicTBUs. HeoOXoaumbl OueHb BECKHE
JI0Ka3aTeNbCTBa, YTOOBI COMIACUTHCS C HaIMYueM dpdexra. IT0 MUHUMU3UPY-
€T «OIHOOYHBIC MOJOKHUTEIbHBIE PE3yabTaTh» (yTBEpKIasi, YTO PUCK CyIIle-
CTBYET, a BIOCIIEJCTBUU OKA3bIBACTCS, YTO €r0 HET) U TCHACHIINH, TTOPOXKIat0-
1€ «OLIMOOYHBbIE OTPUIATENIbHBIE PE3yabTaTh» (yTBEpXKIas, YTO PHUCKa HET,
KOTJla Ha caMOM Jielie OH ecTh). [Io KoHTpacTy, 001IeCTBO B II€JIOM MOXKET U B
0OJbIIEH CTETIEHH TOTOBO MPUHATH «OIIMOOYHBIE MOJOKUTEIbHBIE pPE3yJbTa-
ThD», YEM YIYCTUTh peajibHyl0 yrposy. [IpeaynpeautenbHble Mepbl OTPaKaroT
ATO KeJlaHWe Ha PEaKIUU OOIIECTBa «M30eTaTh pUCKOBAHHBIX JCHUCTBHUII.

YtoObl Mephbl MPEAOCTOPOKHOCTA OBUTH OCYIIECTBUMBIMHU, CYIIECTBYET
PS MPUHIIMIIOB, TIO KOTOPBIM UX CIEAYyET pacCMaTPHUBATh:

- B pazpabotke mpeaynpeauTeabHbIX MEp OCHOBHBIM JIBUTATENIEM JOJKHA
ObITh HayKa. JlJisi MPUHATUS MEP MPEIOCTOPOKHOCTH HEOOXOAMMa TOUHAs
Hay4yHas OIEHKA JOCTyMHOW HHGPOPMAIMU M KPUTUYECKUX MOMEHTOB,
YTOOBI MPUHATUE JAHHBIX MPEAYNPEIUTEIbHBIX MEP HE MOAPHIBAIO HAyY-
HBIX METO/IOB, TAKUX KaK MPEACIbHO JOMYCTUMbIE YPOBHHU BO3/CHCTBUSI.

- Mepbl IpeaoCTOPOKHOCTH JTOKHBI MPUHUMATBCSA B IPOLIECCAX, Kacaro-
IIMXCSA aHAJIM3a PUCKa U Pa3paOdOTKU MOJIUTUKH, U UX CIEAYeT paccMarpu-
BaTh KakK MOKPBIBAIOIIMNA MOAX0A. TpagullMOHHO OMpPENeSiCHbl OT/ACNIbHbIC
IPOLIECCHI, TAKME KaK OMpEJIETICHUE PUCKA, OLIEHKA pUCKa U yMEHUE crpa-
BUTBHCA C PUCKOM. Mepbl MpeoCTOPOKHOCTH BCeTna ObLIN CBSI3aHbI TOJb-
KO CO CTAaJHEW ynpaBJ€HUS PHUCKOM M PAacCMaTpUBAIMCh KaK JIOMOJIHH-
TENbHBIA CTIOCO0, aKTUBU3UPYIOUIUIICS TOJIBKO TOTJa, Korjna mnpeolianaer
KOHKPETHBIN YPOBEHb JaHHBIX. TakuM 00pa3oM, MepbI IPEIOCTOPOKHOCTH
HEOOXOAMMBI TIPU MPUHATHUU PEIICHUM HA KKJIOW CTaIuM Pa3BUTHS TTOJIH-
TUYECKOT0 Ipoliecca.

- Pemienusi, xacaromuecs Mep MPeAOCTOPOKHOCTU JOJKHBI OBITh paiuo-
HaJbHBIMH, a TAKXKE HEOOXOANM pacdyeT BO3MOXKHOM BBITOJbI U U3IACPIKEK,
B pe3yibTare JEWCTBUS KaKoON-TMOO W3 MpeaynpenuTeabHbix mep. Pac-
cMarpuBaeMble (DAKTOPbl JOJIKHBI BKJIIOYATh CUJIy HAy4YHBIX JI0OKa3a-
TENbCTB, TEXHUYECKYI BBIIIOJHUMOCTb, SKOHOMUUYECKHE BBITOABI U U3-
JEPKKH U MOJINTUYECKYIO PEATBHOCTb.
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- Yyactue OOIIECTBEHHOCTH MOXET JaTh HA4yajao Il BCTYIUICHUS B CHUITY
MOJINTUKU B 0OJacTH 3/paBOOXpaHeHud. J[eMCTBUTEIBHO, AUCKYCCUS IO
BOIIPOCY, TAPaHTUPYIOT JIU MpeaynpeauTeIbHbIC TeUCTBUS 3aIUTy U CO-
XpaHHOCTh, €CIIM Jia, TO Kakoe jaeicTBUe Haubojee moaxoxsiiee. Yacto
CITydaeTcs, KOoTr/ia MOTeHIIMATbHBIA, HeTOKa3aHHbBIN (paKkTOp prcKa BBI3BIBA-
€T OOIIEeCTBEHHBI HMHTEpeC. XOPOIIUM MPUMEPOM SIBIISIIOTCS paanroda-
CTOTHBIE 3JIEKTPOMArHUTHBIC TIOJIA, TJA€ MpeayIlpeauTeIbHbIe Ae0aThl, Ka-
carolquecs 0a30BBIX CTAHLIMM MOOWUIIBHBIX TeleOHOB, OoJblie 3a00TAT
00I1IeCTBEHHOCTh, YeM HayKy. OJHAKO KOTJla YCTaHOBJIEHBI MEPhI MPEIO0-
CTOPOXXHOCTH, HO OCYIIECTBIISIOTCS JIMIIb ISl TOTO, YTOOBI CHU3UTh Oec-
IIOKOMCTBO OOIIIECTBEHHOCTH, MOJKET MOCJICIOBAThH €Ile 00jJee CHIbHOE
0O0IIECTBEHHOE BOJIHEHHUE.

[lepcnieKkTuBbI, OCHOBaHHbIE Ha COLMAJBHBIX, KYJbTYPHBIX (haKTOpax u
JTYXOBHBIX LIEHHOCTSIX, O0ECIEUNBAIOT CUTYalUI0 B KOHEYHOM CUETE OIpe-
JEIAIONIYI0 ITOIMTHYECKUE petieHns. [1o3ToMy Hy»KHO pa3BUBaTh COTPYA-
HUYECTBO MEXAY 3aMHTEPECOBAHHBIMU CTOPOHAMM HA BCEX CTaAUAX, Ka-
CarOLIMXCS YIIPABICHHS PUCKOM.

ITpo3pauHOCTh BCEro mpouecca JoJHa ObITh paclpoCTpaHeHa uepe3 00-
[ICHUE U KOHCYJBTALMK C 3aUHTEPECOBAaHHBIMU CTOPOHAMH Ha BCEX COOT-
BETCTBYIOIIMX 3Tanax. B mpouecce peryaupoBaHus NpHU HENPABUIBHOM
UCMOJIb30BAHUN TPEOCTOPOKHOCTh MOXET CHHU3HUTH SICHOCTH U pa3py-
IIUTH CBS3b MEXIY (DaKTOM MOTECHIMAIBFHOTO Bpena U NEeHCTBUEM. DTOTO
HYKHO U30€XaTh.

[lenbro 3amuThl 3710pOBbS OOIIECTBA OT HEONPEAEIEHHOIO BO3MOXKHO
BJIEKYILIETO CEPhE3HbIE MOCIEICTBUS PUCKA SABISETCS PYKOBOJACTBO MPOLIECCOM
OPUHSTHS PelIeHui ¢ camoro Hadana. Jlyuiie npeaynpexaarb BO3SMOXKHBIE IS
30pOBbs MPOOJEMBI, YEM CAEpPKHUBaThb B JAJbHEHIIEM UX HEOJAronmpHsITHOE
BIIUSIHUE.

Takum oOpa3om, KakJas cTpaHa JIOJDKHA pa3palaTbiBaTh MOJUTHKY, Ka-
CaloLIy0CS Mep MPEeA0CTOPOKHOCTH, KOTOPask COOTBETCTBYET UX COOCTBEHHBIM
OPUOPUTETAM, LICHHOCTSAM U BO3MOKHOCTH IUIATUTh 32 MEPhI, KOTOPHIE MOTYT, B
KOHEYHOM CYETE, HE 3alUTUTh 3J0POBbE OT COMHUTEIBLHOTO PUCKA.

[Ipu pa3paboTke Mep MO IMEKTPOMArHUTHON O€30MaCHOCTH HEOOXOIUMO
IPOBOJIUTH OLIEHKY PUCKA WJIHM MCIOJIb30BaTh YK€ CIEIAHHYIO OLIEHKY, YTOObI
OTIpEeNIeNTh, KAKME YPOBHH 3JIEKTPOMATrHUTHOTO MOJIS, YpPE3BBIYANHO HU3KOM
YacTOThI WM MOJSMH PaHo4acTOTHOTO JUAMa30Ha, CO3JA0T Yrpo3y JUIsl 3/10-
POBBSI UEJIOBEKAa, W 3aTeM YTOYHHUTH Hay4yHbIe AaHHBIC. [IpegynpeautenpHbie
MEpBI TOJKHBI IPUMEHSATHCS, YTOOBI YOSIUTCSl B MPABUILHOCTH HAYYHBIX JaH-
HBIX, U HE YJIOBJIETBOPATh MHTEPEC OOIECTBEHHOCTH, HE UMEs JOCTOBEPHOU
Hay4YHOU Oa3bl.

HYKHO JI1 BOJIBIIE NCCJIEJTOBAHUIA?
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To, 4T0 cTaHgapTHI MO 3JIEKTPOMArHUTHOW OE30MACHOCTU YXKE YCTaHOB-
JIEHBI, HE B KOEM CJIy4ae HE O3HAYAET, YTO MCCIEIOBAHUS CIEAYET IIPEKPATUTD.
Tak Kak TEXHOJIOTUS MPOAOHKACT PA3BUBATHCS, U JIFOAU BCEX BO3PACTOB, & 0CO-
OCHHO JE€TH, UCIIOJIb3YIOT HOBBIE YCTPOMCTBA, MOPOXKAAIOIINE FIEKTPOMArHUT-
HOE T0JIe, CYIIECTBYET HEOOXOAUMOCTD YIOCTOBEPUTHCA B MX O€30MMaCHOCTH.

[Tpoext BO3, xacaromuiicss BO3IEUCTBUS NEKTPOMATHUTHOIO IO, 3a-
HSUJI BEYLLYIO POJIb B ONPEACIICHUN HAIIPABICHUN UCCICA0BAHUMN HYKHBIX IS
OCYILECTBJICHUS Jy4dlleld OLUEHKH pHCKa sl 340poBbs. IIporpammer BO3 no
U3YYEHUIO BO3CUCTBUA 3JIEKTPOMArHUTHOIO MOJS MOAIEPKUBAIOT HCCIIEI0BA-
HUSL BO MHOTMX OO0JIaCTSIX, OCOOEHHO B TOM, KOTOpas 3aHMMAETCsl BOIIPOCOM
CTENEHU YYyBCTBUTEJIBHOCTH B3POCIBIX U JAETEH K BO3ACHCTBUIO 3JIEKTpOMar-
HUTHOTO 10J1s. J{71s1 6onbieit nHpopMaIiK MO IEKTPOMAarHUTHBIM HCCIIE10Ba-
HUSM cMOTpuTe www.who.int/emf.

Pycckue ydeHble UMEIOT JUIMHHYK UCTOPUIO MO HUCCIEAOBAHUIO AJIEKTPO-
MAarHuTHOTO TI0JIsl, U MHOTHE HMCCIIEOBATENHN TOW CTPaHbl 3aMHTEPECOBAHBI B
YCTAHOBJIEHUH CYLIECTBOBAHUS BO3ACHCTBUS MIEKTPOMAarHUTHOIO MOJS HU3KOH
uHTEeHCUBHOCTH. [Ipoext BO3 1o BO31E€UCTBUIO 3JIEKTPOMAarHUTHOTO ITOJISI TIOJI-
JEPKUBAET PYCCKUX YUYEHBIX B MPOBENCHUU HYXHBIX UCCIIEIOBaHUI, 4TO BXO-
IuT B TpeboBaHus mporpamMMm BO3 1o ucclieoBaHUIO BIUSHUS 3JEKTpoMar-
HUTHOTO nojis. [Ipu mpoBeneHUM UccaeqOBaHUN BaXKHO MPU3HATH UCIOIb30Ba-
HUE HauOoJiee COBPEMEHHOM SKCIIEPUMEHTAIbHOM TEXHUKH U JIO3UMETPUHU.
BO3 ¢unancupoBan pyccko-(paHIly3CKU SKCIIEPUMEHT, B XOJA€ KOTOPOTO
CTPEMUJIMCH BOCHIpou3BecTH npenpiaymue CoBerckue uccnenoBanus. Pyccko-
@paHIy3CKMI DKCIIEPUMEHT CIIYXKUT XOPOIIMM IPUMEPOM YMEHMS PYCCKUX
YUEHBIX COTPYAHUYATh C JIPYTUMU BEAYIIMMH YYEHBIMU B MUPE AJI PELICHUS
MOCTaBIEHHBIX MpoOaeM. DTO OyaeT MOAAEpKUBaThCS B OyIyIIMX HCCIEI0Ba-
HUSX.

3AKJIIOYUTEJIBHBIE KOMMEHTAPUI

HeobxonmnMo pa3pabaTpiBaTh HAIlMOHAIBHBIC CTAHIAPTHI, BKIIOYAIOIIHC
IpeeIbHO AOMYCTUMBIC YPOBHHU BO3ICUCTBHSI DJIEKTPOMArHUTHOTO mouis. J{on-
’KEH OBITh IPABUJILHO HAWICH OaJIaHC MEXTy 3aIIUTON HACEIICHUS OT PEeaTbHBIX
HEOIaronpUsITHBIX EHCTBUI ¥ BOSMOXKHOCTBIO Pa3BUTHS BBITOAHBIX TEXHOJIO-
ruii. BO3 cocraBuiia miaH yCTaHOBJICHHS CTaHIAPTOB IO AJIEKTPOMArHUTHOM
0€30MacHOCTU, UCIIONB3YsI CUCTEMY CTaHAapTOB (cMoTpu www.who.int/emf).
Ecnu ctpaHbl HE XOTAT MPUHUMATh MUPOBBIE CTaHAAPTHI, & XOTAT YCTAHOBUTH
CBOM COOCTBEHHBIE, TO UM CIIEZyeT MPUACPIKUBATHCS PAMOYHBIM PEKOMEHIAIH-
am BO3.

Mephbl TIpe0CTOPOKHOCTH MOTYT OBITh YCTAHOBJICHBI B COOTBETCTBHH C
OCHOBaHHBIMH Ha 3/I0POBbE CTaHAAPTAMH. XOPOIIMHA METOJ HCIOIb30BAHMUS
Mep MPETOCTOPOKHOCTEHN ObLT pa3paboTan B ABcTpanuu. B 3Tol cTpaHe Hanu-
OHAJIbHBIE CTAHJAPTHI NOAJEPKUBAIOTCA MEXIYHAPOAHON KOMHUCCHUEH I10 3a-
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IUTE OT HEMOHU3UPYIOIIETO HM3IYyYCHHS, HO BKJIIOYAIOT TaKXe 00aBOUYHBIE
MEpBI JJIsl CHUKEHUS BO3JIEUCTBUS AIEKTPOMArHUTHOTO TOJISI HA HACEJICHUE 0
emie Oosee HU3KUX ypoBHEW (cM. http://www.arpansa.gov.au/pubs/rps/rps3.pdf).
[IpenynpeauTenbHble MEPHI  CIIEAYET MPUMEHSTh, HE MOAPbIBAs HAYYHYIO OC-
HOBY cTaHaapra. [{ns manpHeNmmx BRIBOAOB 10 JaHHOW TEME CMOTPUTE MPOEKT
BO3 no Bo37eiCTBUIO IEKTPOMAarHUTHOTO MMOJiA Ha BeO-calite (www.who.int/
emf).

JlanpHelme uccieoBaHus AJIEKTPOMAarHUTHOTO MOl OyayT HEoOXOu-
MBI i1 TPOTHO3UPOBAHUS PA3BUTHUS CUTyalluu B OymaymieMm. Pycckue yueHbie
MOAACPKMUBAIOT MCIIOJIB30BAHME UX 3HAHUM B COTPYAHUYECTBE C JIPYTUMH €B-
PONEUCKUMHU YYEHBIMH, YTOOBI OTBETHTh Ha BOIPOCHI, KacaroIuecs IMOCIel-
CTBUU ISl 3[I0POBbBS JIFOACH, MOJABEPKEHHBIX BO3JIEMCTBUIO AJIEKTPOMArHUTHOTO
TTOJIS.
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COBPEMEHHBIE IPOBJIEMbI SJIEKTPOMATHUTHOM PAIMOBUO.IO-
I'iM. BJINKAUIIUE U OTJAJIEHHBIE 3A TAYHN

I'pucopwves 10.1°,
DeoepanvHulii meouyunckutl ouogusuveckuti yeump ®MBA Poccuu,
Mocxea, Poccus

HcnoaBoiib, Ha NPOTSKEHUU MMOCIEIHETO JECITUIETHS, HACEJIEHUE 3eMIIN
CTaJIo )KUTh B CBEPILIEHO HOBOM Cpejie OOUTaHMs, UMEs B BULy B3aUMOJICHCTBUE
OopraHv3Ma 4YesjoBeKa W MpeAcTaBUTeNIed OMOTHI ¢ (U3UYECKUMHU (paKTOpamu
cpeanl oOUTaHus.

[Tocne aBapun Ha HADC npou3o1uio u3MEeHEeHUEe pagioakTUBHOTO (hOHA B
CTOpPOHY €ro moBbIeHus. OTHAKO 3TO COOBITHE UMENO0 OOJBIIYI0 3HAYUMOCTh
ToJibkO Ha yactu Tepputopun CCCP, 0HO HEe 0XBaTUJIO BCIO HAIly TEPPUTOPUU
obiBIIEH cTpaHbl. UTO Kacaercsi, Hanmpumep, EBpomeiickux CTpaH Wid CTpaH
AmMepuku, TO C Haimie Touku 3peHusi, apapus Ha YADC okazana Ha HUX 00JIb-
1I€ CTPECCOPHOE BIMSHUE, BO3HUKJIO YYBCTBO CTpaxa OT OTCYTCTBUS BO3MOXK-
HOCTH KOHTPOJIMPOBATh CHUTYAalMI0 U OT HEKOMIIETEHTHOCTH HACEJEHHUS ITHUX
ctpaH B mpobieme. Ceituac, ciyctst 20 JieT mocie aBapuu, TOIbKO CIeIIMATUCThI
M3YyYaroT TMOCJEACTBUS BO3AEHCTBHS MaJbIX 103 MOHU3UPYIOIIETO M3ITy4YECHUS
Ha HaceJieHUe, MPOKUBAIOIIETO HA paHee 3apaKeHHBIX TEPPUTOPUSIX, U HA OHO-
SKOCUCTEMBI.

CoBepIeHHO apyrasi CUTyalus CJIOXKUIACh B HACTOSIIEE BPEMS C MPUCYT-
CTBUEM HEHMOHU3HPYIOIIETO H3IyYeHUs (PJIEKTPOMArHUTHOTO HU3IIyYCHUs pa-
JIMOYACTOT) B OKpY’Karollel Hac skoioruyeckoi cpeae. C BHEIpPEHUEM B Halll
00pa3 KW3HU COTOBOM CBSI3M, MOSBUIMCH MCTOUHHUKHU DJIEKTPOMArHUTHOTO H3-
ayudenust paauoyactor (OMU PY), koTopble NMPaKTHUYECKA OCYIIECTBIISIIOT IO-
CTOSIHHOE BO3/ICMCTBHE Ha BCE HacelleHne W 6moskocuctemsl. [Ipu 3Tom ycmo-
BHSI BO3JICHCTBUS CTaJId Ka4eCTBEHHO MHBEIMM, yeM OoHM Obln eme 10-15 ner
ToMmy Hazaa. Panee mbl n3yuanu O6uonoruueckue rhdextst IMU ¢ yuerom pe-
aJbHBIX YCJIOBHUW: NMEPUOAUYECKUE KPATKOBPEMEHHBIE BO3JICUCTBUS, B OCHOB-
HOM Bcero opranusma, umes B Buay CBY neun, BJIT, Texunueckue npubopbl
ANEKTpOMarHuTHOro u3nydeHuss PYU. CoOTBETCTBEHHO IOJ 3TH YCJIOBUS BO3-
JNEUCTBUS U pa3padaThiBaIuCh HOPMATHBBI, KOTOPHIE CYIIECTBYIOT W IO Cei
JI€Hb, XOTS YCIIOBUSI BO3/ICICTBUS HA HACEICHUE KapANHAIbHO U3MEHMWIINC.

MoOunbHas CBsI3b, €CTECTBEHHO, paboTaeT ¢ ucnoias3oBanuemM OMU PY.
JInst ocyIIecTBIEHNs MOCTOSIHHOM CBSI3W PAJIMOCUTHAJI COOTBETCTBYIOIIECH WH-
TEHCUBHOCTH JIOJKEH MNPHUCYTCTBOBATH BE3JI€ M KPYyNIOCYyTO4HO. st 3TOro
ycTaHaBnuBatoTcs Oa3zoBble ctaHuuu (BC) ¢ antenHsiMu ycrtpoiictBamu. Ha
Havayo 2006 roga yxe ObUlOo ycTaHOBJEHO 1,4 MIIH. 6a30BBIX CTaHIIUM B pa3-
Ju4HbIX cTpaHax mupa. MU BC ocyliecTBIsAIOT MOCTOSHHOE KPYITIOCYyTOYHOE
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o0ydeHHne BCEro HaceJeHus, BKJIoJas JaeTed, OepeMeHHbIX U 0onbHbIX. [lof-
BEPraroTcs 00JIy4EHHUIO U BCE JIEMEHTHI OMOIKOCUCTEMBI.

HeorpemnemMol 4acTbl0 MOOMJILHOM CBSI3H SIBISETCS MOOWIIBHBIA TeEJe-
dbon (MT). IIpoGiieMbl BOZHMKAIOT, KOTJIa OH BKJIIOYEH W HAXOJIUTCS Y TOJIb30-
Barensa. Hanbonpiryio omacHOCTh sIBIsSIETCSl mepuoj ucrnonb3oBanuss MT (Bo
BpeMs pa3roBopa 1o TeiedoHy). B 310 Bpems MpoHCXOauT OONydeHUE Ipe-
UMYIIIECTBEHHO BUCOYHOM 00JIACTH MO3ra M BCEX PEIENTOPHBIX 00pa3oBaHUM
BHYTPEHHETO yXa (CIyXOBOTO M BECTUOYIISIPHOTO aHAJIN3aTOPOB) M UX HEPBHBIX
MPOBOMSIINX MYTEM.

[Tonoxxenue ycyryomsercs emie u TeM, 4TO BIIEPBbIE BOZHUKIIA CUTYalIHS,
KOIJIa JIETH MPAKTUYECKU BCEX BO3PACTOB MOJB3yIOTCA MT M akTUBHO TOABEp-
raroT 00JyYEeHHIO CBO TOJIOBHOM MO3T, T.€. BXOAAT B TPYIITY PHUCKA.

YuuteiBas mMUpoKoe ucnoib3oBanne MT cpeaum HaceneHusi, TO MOKHO
cenaTh BBIBOJ O MAaCCOBOM OOJIYYEHHHU TOJIOBHOTO MO3Tra HACEJICHUS, BKITIOYas
JieTeH, I0HOIIIeH, OepEeMEHHBIX U 0OJbHBIX. JIOCTaTOYHO MPUBECTH TAKWE CTATU-
CTHYECKHE JIaHHBIC: B HACTOAIIEE BpeMs Ooyiee ueM 2 MUJUIMAp/a YEJIOBEK SB-
narorca noab3oBaresiMu MT, konndectBo MT B MOCKBE NMPEBBIMIAET YUCIIO
HacesneHus: ropoja. CyMMapHO MO BCEM CTpaHaM 3a OAHY CEKYHAY OCYIIECTB-
aseTcs 6onee 1 MITH. 3BOHKOB.

CrnoxuBIIasics paguaniioHHas dJICKTPOMArHWTHasT OOCTaHOBKAa 3HAUYMU-
TEJIHLHO OIepeuia Hallle MBIIIICHUE, HAyYHOE COOOIIECTBO HE OBIJIO TOTOBO K
TaKOMY Pa3BUTHIO IMIOOAIBHBIX COOBITHM. [l0 HalmeMy MHEHUIO, HA CETOIHS MbI
HE pacrojaraéM Hay4YHbIMHU JTaHHBIMHU, KOTOpPbIC MO3BOJIUIM HAM JOCTOBEPHO
IIPOTHO3UPOBATh OMACHOCTh TAKOTO MHTEHCUBHOTO BHEAPECHUS MOOMIIBHOMN CBS-
3W B HaIly KM3Hb HA MPOTSHKEHUU NOcheaHuX 25 net. Elle HenocTarouHo mnpo-
IIUI0 BPEMEHM MOCJIE MacCOBOTO HMCIIOJIb30BaHUS COTOBOW CBSI3M, YTOOBI OIle-
HUTh PAa3BUTHE OTAAJICHHBIX MOCJIEACTBUM MO pe3yibraraM >IUIEeMHUOJIOrHYe-
CKUX HccienoBaHui. K coxxaneHuro, €me OCTaeTcs aKTyaJlbHbIM MEPUOJ IO-
CTAHOBKH 3a]1a4 ¥ ONPE/ICJICHUS IEPCIEKTUBHBIX UCCIEIOBaHMIA.

Y4YuThiBasi YHUKaJIbHOCTh AJIEKTPOMATHUTHOW paJHaIllMOHHON OOCTaHOB-
K1, OOYCJIOBJIICHHOW 3JIEKTPOMArHUTHBIMM HMCTOYHUKAMH MOOWJIBLHOM CBS3H,
nepes paaroOroIoTHe HEMOHM3UPYIONIEH pajaualiid BO3HUKAET HE0OXOu-
MOCTb PEIICHUS PsJa aKTyaJbHBIX COBPEMEHHBIX 3a]1a4.

Onpenesienne Mexanuzma OuoJiorudeckoro aeiicteust IMII PU ma-
JIIX HHTEHCUBHOCTEeH. XOpOIIO N3BECTEH MEXaHU3M TaK Ha3bIBAEMOTI'0 TEILIO-
Boro Omosorunueckoro aercteus DMII PU Gonbiminx WHTEHCUBHOCTEN (CBBIIIE
10 MB1/cM?) — MexaHHM3M HHAYKIIHOHHOTO Harpea. OJHAKO HAKOIICHO J0-
CTaTOYHO MHOTO JOCTOBEPHBIX 3KCIIEPUMEHTANIBHBIX JTaHHBIX U PE3YyJIbTaTOB
WCCIIe/IOBaHMM, BBIMOJHEHHBIX Ha JIOOPOBOJIbIIAX, YKA3bIBAIOIIUX HAa OMOJIOTH-
4yecKyto akTUBHOCTh DMII PY oueHb HU3KOM MHTEHCUBHOCTH (B AuanazoHe 10—
100 MxBt/cm?). Dt 3 deKTsI OTHOCAT K T.H. HHGOPMAIMOHHOMY ICHCTBHUIO
OMII PY. OnHako MEXaHU3M 3TOTO BIMSIHHS HA OPraHU3M B HACTOSIIEE BpEeMs
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HE U3BECTEH, (DyHIaMEHTAJIbHbIE HCCIIEAOBAHMS B 3TOM 00JACTH MPOBOJATCS B
orpaHuueHHoM oobeme. CyiiecTByeT 0koia0 20 rumnores3, NepuoInyecku IpoBo-
JSATCS TUCKYCCUU, HO OM03((EKThI €CTh, a MEPBUYHBIC MEXAHU3MBbI POUCXOXK-
JIEHUS 3TUX PEaKUUi 0 CUX MOp HE HAUUIM CBOEro oObsicHeHus. OTCyTCTBUE
ATUX 3HAHWN, 06€3yCIOBHO, TOPMO3HUT PA3BUTHUE PATNOOMOIOTHN HEUOHU3HPY-
IOIIeH paanaruu, oreHKy omacHocTH DMIT PU MoOuimbHO CBSI3M HA HAcEICHUE
U OMO3KOCHCTEMBI, OTPAHUYMBAET MPOTHO3bI BOZMOXKHOM OMAaCHOCTH MOOMIIb-
HOW CBA3H.

Kak egunHoe nienoe, ¢ 310l npo0ieMoi CBsI3aHO OUYE€Hb BaXKHOE HarpaBiie-
HUE WUCCIICIOBAHUM, OTHOCSIIEECS K BJIMSAHUI0 HA OMOJOTMYECKHUl 00beKT
pasauuHbix BuUA0B moayiasiumi IMII PU. K HacTosieMy BpeMEHHU BBINOJI-
HEHO JTOCTAaTOYHO OOJBIIOE KOJIWYECTBO HMCCICIOBAHHI B 3TOM HampaBlICHUU
Kak in vivo, Tak in vitro. Hamu ObUI chenaH aHaiau3 dTHX MCCIIENOBAHUM, BBI-
nonHeHHBIX B CCCP (Poccun) 3a Bce mpoieniire rojbl, KOTOPBI MO3BOJISET
ceNaTh BBIBOJ O HAJTU4YUH AToro ¢peHomena [1, 2]. bonbie Toro, mpoBeaeHHbIN
HaMH aHaJIU3 MOKA3aJl, YTO P UCIOIb30BaHUHN HU3KUX UHTEHCUBHOCTEN OMII
PY, BnustHue monynsuuu Ha OM0A(h(EKT CTaHOBUTHCS Oo0siee BBIPAKEHHBIM.
[Tuonepckue paboTel ¢ Monynsanueil 0pun BoinoiaHeHbl B CIIA moa pykoBos-
cTtBoM i [3]. OnHako B T€UEHHE MOCIEIHUX HECKOIBKUX JIET CPEId HEKOTO-
pbix yueHbix EBpomnbl 1 CIIIA BO3HMKIM COMHEHHUS B JOCTOBEPHOCTH IIOJTY-
YEHHBIX PE3yJIBTATOB B JabopaTopuu Diau. B KpymHBIX 3apyOeKHBIX 0030pax
HE aHAJIU3HUPYIOTCS U HE LIUTUPYIOTCS HU TOJBKO HAILIA OT€YECTBEHHBIE PaJHo-
Ouonoruuyeckre padboThl MO MOIYISIMU, HO U JAOCTATOYHO OOJIBIIOE KOJIHYe-
CTBO COOTBETCTBYIOIIMX IMyOJUKAIIUN HHOCTPAHHBIX CHEI[UATUCTOB.

Takum o00pazom, mpobiremMa MoaudHUKaIMU OUOJOTHYECKOIO JEeUCTBUS
OMII PY npu ucnonb30BaHUHA MOAYJUPOBAHUS HECYILEW YAaCTOTHI, K COXaJe-
HUI0, OCTaeTcsl OTKpbITON. Kak ciencrBue, STOT (EHOMEH 0 CHUX MOp HE y4H-
THIBAETCS NMPYU HOPMHUPOBAHUHN — HE BBEICH COOTBETCTBYIOIMNNA KOA(DPHUITMEHT
3arnaca. B MOOMIBHOW CBSI3M MCHONB3YIOTCA Pa3IUYHbIC BUJIbI MOAYISLIMH, a
BO3MOXKHas MOAU(UKAIUS UX HEOJArompUsSTHOTO BIUSHUS HA 370pPOBbE Hace-
JIEHUE UCCIEAYyeTCsl HeA0CTaTouHO. ONpenensomyM B OLICHKE ONACHOCTU IS
HACEJICHUS SIBJISIETCA HE TOJBKO MHTEHCUBHOCTH DJIEKTPOMArHUTHOTO BO3JEH-
CTBUS, HO U caM (akT KOHTakTa HaceneHus ¢ moayisiued DMIIL. Tlo Hamemy
npennoxeHuto [4] momynupoanabsle OMII HEOOXOAMMO BBIACIUTH B OCOOYIO
Tpynmy JUisl JadbHEHIIero u3y4yeHus, T.K. uX Ouojorndeckuii 3QPexT Moxer
3aBUCETh HE TOJIBKO OT BEJIMYMHBI MOMIOMIEHHON SHEPTUU, HO U OT (OPMbI MO-
TOYJSIIUM, «aIpecOBaHHOW» K TOW MM MHOM (pyHKUMOHaNbHOU cucteme. llo
UMEIOIIUMCS OTJEIbHBIM MyOIMKAIMAM aMIUIUTYIHAS U YaCTOTHAS MOMYJISIIUS
ONPENCICHHON XapAKTEPUCTUKHA MOXKET ChITPaTh KOBAPHYIO POJIb MPH AJIEKTPO-
MAarHUTHOM BO3I€HCTBUH HAa MO3T.

Eme onHa npo0Giiema BO3ZHUKAET, €CJIM yU4€CTh, YTO COTOBAs CBSI3b paboTa-
€T HU TOJBKO C MCIOJb30BAHUEM PA3IMYHBIX MOAYJISLUUN, HO U Ha Pa3IMYHbIX
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HECYIIUX YacToTax. TakuM o0pa3oMm, peasibHO Mepes paaruoOuoIoraMu CTaHo-
BUTHCS 3a7aua OLEHKH OJHOBPEMEHHOI0 OMOJOrMYeCKOro [AeiCTBUS He-
CKOJBbKUX Hecymux JMMU, uMewmux pa3jinyHble YacTOThI. JTa mpodiema
OblJIa HAaMU TMOCTaBJieHa enle B 1994 rony «o HEOOXOAUMOCTH ydeTa OJHOBpE-
MEHHOTO JEHCTBUS HA OPraHW3M MarHUTHBIX WU AJEKTPOMArHUTHBIX MOJEH ¢
Pa3IMYHBIMU PEKUMaMM T€HEpAIMH, YTO OTPa)KaeT PEalibHYI CUTYaIuIo s
HaceneHus» [5]. Ecim opraHu3M pearupyer Ha 3JE€KTPOMAarHUTHOE BO3JEH-
CTBHUE OYE€Hb MAaJOW MHTEHCUBHOCTHU W MPHU 3TOM CIIOCOOEH BBIJEIUTH OMpeie-
JIEHHYIO MOJYJIALIMIO, TO B YCIOBUSIX MHOTOYACTOTHOTO BO3JICUCTBHS C pa3iiny-
HOM MOIYJALMEN UCXO/ peaKIMyd OpraHU3Ma HE MOXET OBITh IPOTHO3UPOBAH.
B xaure BO3 o puckax BozaerctBus OMII Ha yenoBeka Hanucano: «Kaxapii
U3 HAC MOJBEPraeTCs CIOKHOMY COYETAHUIO AJIEKTPUUYECKUX U MATHUTHBIX IO~
Je¥ pa3IMYHBIX YacTOT, Kak Ha padote, Tak u goMa» [6]. OnHako ToibpKo B Poc-
cuu OBUIM BBITIOJTHEHBI PabOThI, yKa3bIBAIONIMX Ha ycwieHue Onorddexra B
YCIOBUSIX CIIOXKHBIX PEKUMOB JIEKTPOMArHUTHOTO BO3aeUcTBUS [7-9]. B cBs3u
C MCIOJIb30BAaHUEM COTOBOMW CBSI3U ATH MCCJICIOBAHMS CTAHOBSITCS 0CO0O aKTy-
aJbHBIMM, T.K. HA HAC OKa3bIBAIOT MPAKTUYECKH MOCTOSHHOE JICMCTBHE DIICK-
TPOMArHUTHBIE MOJIA CJIOXHOIO pekuma. /[ OLEHKH OMacHOCTH 3TOr0 BO3-
NEWCTBUS Mbl HE UMEEM JOCTATOYHBIX HAYYHBIX JTAHHBIX.

PannoOuomorus oTaaieHHBIX MOCASACTBUNA MpHoOpeTaeT ocoboe 3Haue-
HUE B YCJOBUAX HM3MCHHBIICHCS pPaJIMAIIMOHHOW OOCTAaHOBKH: ITOCTOSHHOTO
MHOTOJIETHETO OOJy4eHHs, KaK BCETO OpraHu3Ma 4YejioBeKa, TaK U JIOKAJbLHOTO
(u3buparenbHoro) ozaeiictBus OMII PU. B a1oit cBsi3u mepen HAaMU CTOUT
Cyryoo paanoOuosiorudeckasl 3ajadya — YCTAHOBUTH HAJM4yMe WJIM OTCYyT-
CTBHE KyMYJATHBHOIO 3¢ dexra npu aiureabHoMm Bosaeicrsuu IMII PYU.
DTO OJIHA W3 BAXHEWIIMX 3a7a4, KOTOpas MOXKET OKa3aTh PEUIAONICE 3HAYCHUE
Ha OLIEHKY OIMAaCHOCTH MCTOYHMKOB DMII MOOUIIbHON CBS3M Kak JUisl Hacele-
HHSI, TAK ¥ HA OMOCUCTEMEL.

Ham mpencraBnsiercst 1enecooOpa3HbIM  METOMOJIOTHYSCKH  BBIJICTUTh
HaIlpaBJICHUE WCCIICIOBAHUM, YUHUTHIBAIOIINI  €XKEIHEBHOE IMOBTOPSAIOLIEECS
BozneiictBue DMII PY Ha pa3BuBaroniuiicss Mo3r peOeHKa B TEUCHHE BCETO €0
nepuoaa aerctea 10 16 et [10]. Mel npeayiaraeM TepMUH «JIEeKTPOMATHUT-
Hasi paguoduosiorusi pedeHka». [lomrumMo M3yueHus: 00IIECOMAaTUUECKUX BO3-
MOXKHBIX HEOJIaronpusATHBIX MPOSBICHUH, TIIABEHCTBYIOMIAS PO JOJKHA OBITh
OTJIaHa W3YYCHUIO0 (PYHKIMH, MPUCYIIUX EATCIbHOCTH TOJOBHOTO Mo3ra. B
ATOM CBSA3W PATUOOMOIOTUUECKHE OIICHKH JIOJDKHBI OCHOBBIBATHCS HA JTAHHBIX
¢uznonoros, snekrpodusnoioros BH/, ncuxonesponoros, HabmoAeHUI nesa-
roroB U poputeneid. OQHAKO BCE OLEHOYHBIE BBIBOIBI JOJKHBI ITPOBOIUTHCS
KOJUIETUAJIBHO, C YYETOM CYMMAapHBIX JaHHBIX JO3UMETPHUU IO PyKOBOICTBOM
OMBITHOTO PaTUOOMOSIOTa M MOCIEAYIOMEro OOCYXKJIECHHS Ha aBTOPUTETHBIX
Hay4yHbIX (hopymax, Hampumep, B Poccuiickom Komutere mo 3ammure oT HEHo-
HU3UPYIOIMKX W3TydeHuid, Ha 6ropo Hayunoro Cosera mo pagunoomonorun PAH
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U Ap. OTa Hama peKoMeHAalus OcHoBaHAa Ha 50-TH JIETHEM OIBITE OLEHKU
OMACHOCTH MOHU3HMPYIOIIETO M3JIy4YeHHUs, KOTJa OCOOEHHO B MEPHUOJI CTAHOBJIE-
HUSI aTOMHOUW MPOMBIIIJIEHHOCTH AENATUCh CKOPONAIUTEIIbHBIE OLICHKH.

B knaccuueckolt OTe€UeCTBEHHON W 3apyOeKHOW OMOJIOTHH U MEAUIMHE
YCTAHOBIICH TMOCTYJaT: ACTCKUW OpraHu3M Oosiee 4yBCTBHTENEH K (hakTopam
BHEIIIHEW cpenbl, yeM B3pociblii. BO3 »To moarBepkaaeT B cBoeM MH(opMa-
[IUOHHOM OrojieTeHe «370poBas cpena it aerei» [11], B koTopom mepeunc-
JICHBI TTOJIOKEHUS, TIOYEMY JIeTH 0oJiee ySI3BUMBI, UeM B3pPOCIIbIC.

- B mepuon pocra u pa3BUTHUS AETEN CYIIECTBYIOT ONPEICICHHBIE TEPUOBI
— «OKHAa BOCHPUMMYHUBOCTHY», KOTZIa UX OPTraHbl U CUCTEMBI OpraHU3Ma
HanOoJee YyBCTBUTEIbHBI K IEUCTBHUIO (PaKTOPOB OKPYKAIOUIEH CPeIbl.

- Jletn Oosiee ysI3BUMBI K BpPEIHBIM (haKTOpaM OKpYKalollel Cpenbl, IMo-
CKOJIbKY OHU Pa3BHBAIOTCA M pACTYT. J[eTCKME HEpBHas, UMMYHHas, pe-
NPOAYKTUBHAS, MUIIEBAPUTENIbHASI CUCTEMBI elle (HOPMUPYIOTCS.
3anaun «DNEKTPOMAarHUTHOW PagroOHOIOTUH PEOCHKa», KOHEYHO, BBITE-

KaloT U3 3TOro ob1ero nonoxkenus BO3.

[Tonumasi couManbHyI0 3HAYUMOCTh MPOOJIEMbI, HA «HAYYHOM U MOpaJb-
HOM 3HTYy3ua3Me» noj pykoBoacTBoM mpodeccopa O.I. I'puropbeBa u xanau-
nara Ouoin. Hayk H.M. Xopcesoit (I'HLl — UB® ®MBA, UBXD PAH u nuuei
Nel0 r. Xumku — aupextop @.U. I'm33atyminna) caenansl nepsbie maru B Poc-
CUU MO MPOBEICHUIO TECTUPOBAHUS IIKOJIBHUKOB, UMEIOLIUX MOOUIIbHBIE TEJe-
(OHBI C UCTIOIB30BAaHUEM aJCKBATHBIX METOAOB HCCIIETOBAHNA.

KoneuHo, Oonbllvie BO3MOXHOCTH HMEIOTCS MPU peaiu3aluy HayYHBIX
IIPOTPaMM C MCIIOJIb30BAHUEM MOJIOABIX >KUBOTHBIX. IlepBble umccienoBaHus
[IIBencKkuX y4eHBIX TMOKa3aldu, YTO IMOCe OOTyYeHUs] TOJOBBI MOJOJBIX KPBIC
OMII MT Bo3HuKarOT npobaemMsl ¢ npoHuraeMoctbio I'Db, dukcupyrorcs ru-
CTOXHUMUYECKNE HAPYLICHHS HEPBHBIX KJIETOK Mo3ra [12].

K coxanenuro, npsiMble U3MEPEHHUs IOKa3bIBAIOT, 4yTO npu padore MT
ANEKTPOMAarHUTHOMY BO3JIEMCTBHUIO, HO C MEHBbIIEH MHTEHCUBHOCTBHIO MOJBEP-
raroTCs APYryue OTAENBI TYJOBHINA U COCEAU, HAXOASAIIMECS OT IOJIb30BATENS B
30HE€ J0 ABYX METPOB. B CBS3M ¢ 3TUM, BO3HHUKAET MPOOIeMa ONMACHOCTH BO3-
neiicrBust IMII nasi 6epemenHsbIx. [lepBbie «mMOIETHBIE» OMBITHI HA AMOPHO-
HaX IBIIUIAT, KOTOPbIX oOnyuyanu OMII MT, He nanu ofHO3HAYHBIX PE3YJIBTATOB
U TpeOyroT 0oJee CUCTEMAaTUYECKUX HMCCIEIOBAHMM IO CIELMAIbHO pa3pado-
TaHHOW MPOrpamMmMme.

KoneyHo, 1aHHbIe HANIPABJICHUS] MCCJICIOBAHUSA ONpeIesIIOTC He00-
XOAUMOCTBHI0O B 0003pMMbl€ CPOKH OLEHUTHb OMACHOCTb, MpesKIe BCEro AJas
HACeJIEHUS], BHEJPeHUEe B IMOBCEAHEBHYIO KU3Hb MOOMJIbHOW CcBsi3u. Mbl,
HaAnpuMep, He KOCHYJHUCHh BO3MOKHBIX OTAAJEHHBIX NOCJIEeACTBHMA, H03U-
MeTPHYECKUX MCCIIeOBAHUN M0 pacnpeaeeHUI0 NMOIJIONeHHOW YHeprun B
MoO3re " T.J.
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[obanbHOE aKTUBHOE MOSIBIIEHHE B 3KOCPENE MPUHIMIIMAIBHO HOBBIX
VICTOYHUKOB IEKTPOMAarHUTHBIX HU3nydeHud PY ¢ paznnyHON MX MOAYJIsALMEH,
CO3/1aJI0 PEBOJIIOLIMOHHBIE HOBBIE YCIIOBUS BO3ACUCTBUS ISl HACEJIEHUs U OMOo-
sKocHCTeM. B HacTosilee Bpems mpenckasarb HEOIaronpUsTHBIE OCIEICTBUSA
ATOTO BO3JEUCTBUSI HE MPENOCTABISAECTCS BO3MOXKHBIM. TOIBKO WHTECHCHBHBIC
Hay4YHbIE MCCIIEOBAHUS, B TOM YHUCJIE M PaguoOMOIOrOB, UMEIOIMNX OOIBIION
MHOTOJIETHUH ONBIT C MOHU3UPYIOIIMM U3ITy4YeHUEM, MPUONIU3UT HAC K pellie-
HUIO 3TOU MPOOJIEMBI.
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HOBOE B I'Ur PIEJ-IH‘IEC}(OFI PEINIAMEHTAIIMY BHEIIPOU3BOA-
CTBEHHBIX BO3JEUCTBUU MAT'THUTHOI'O ITOJISAA ITPOMBIINJIEHHOU
YACTOTBI 50 I'LY

O.A. Tpucopves’?, H.B. Pyoyoea’, A.B. Mepkynoe’

I — @I'Y ®eoepanvuviii meouyunckuil 6uogusuueckutl yenmp OMBA
Poccuu, 2. Mockea

2 — I[lenmp snexmpomaznummnotl b6ezonacrocmu, 2. Mockea
3 — HUU meouyunvt mpyoa PAMH, 2. Mocksa

BBEJEHUE

[Ipouiecc pa3BuTHs HHPPACTPYKTYPHI CHCTEM IPOM3BOACTBA U MEpEAaYH
AIIEKTPOIHEPTUU TPUBEI K PAAUKAIBHOMY W3MEHEHHIO 3JIEKTPOMAarHUTHOM 00-
cranoBkd B CHY nuanazone (30-300 ['m), ogHuM U3 onpenenstomux ¢pakro-
POM KOTOPOH SIBISIETCS MarHUTHOE ToJie TpoMbliiuieHHOW yacTtoTsl 50 'y (MII
[TY). YuursiBas BeICOKYIO crenenb nponrnkHoBenus MII ITY B cpeny oOutanus
4eJioBeKa, MpodjaemMa HayyHO OOOCHOBAaHHOM T'MTMEHWYECKOM perlaMEeHTalUuu
BozneiictBuss MII I1U npencraBiser co0ol COIUMAIbHYI0 M SKOHOMHYECKYIO
3HAYUMOCTb.

Bnepseie npenenbHo pomyctumbie ypoBHU (I1Y) MII T4 gns nHacene-
Husi B Poccuiickoit ®eneparun 6bumu ycranosnensl B 2001 rogy CanurtapHo-
anuAeMUoNIornyeckumMu npasuiamMu 1 Hopmarusamu CanlluH 2.1.2.1002-00 —
10 mxTn s xuneix 3paauit 1 50 MxTin Ha TeppuTOpUHU KWIOK 3acTpoiiku [1].
OpHako COMIACHO MHEHMIO OOJBIIMHCTBA CHELUAIMCTOB M IOCIEAYIOIIEMY
pemieHn0 Poccrniickoro HaIMOHAJIBHOTO KOMUTETA 10 3aIIUTE OT HEMOHU3UPY-
fomux m3nydennii (PHK3HW) stu 3nauenus [TV Obimu ycTanoBieHs! 0e3 A0-
CTATOYHOTO HAYYHOTO 0OOCHOBaHMS [2].

B mepuox 2002—2004 rr. ObUT BBITIOJIHEH KOMILJIEKC TUTHEHUYECKUX U
AKCIEPUMEHTANBHBIX HCCIEJOBAHUN C 1LIeNbi0 HaydyHOro obocHoBanus IIJ[Y
uHteHcusHoct MII ITY s ycnoBuii BHENPOW3BOACTBEHHBIX BO3ACHCTBUM.
Pe3ynbTraTomM 5TO#l paboThl cTan HOBBIM [UrMmeHuueckuid HOPMATUB
I'H 2.1.8/2.2.4.2262—07, BcrynuBiuii B aeiicteue ¢ 10 HosOps 2007 r. [3].

[Ipu BbINONTHEHUHN KOMIUIEKca paboT o obocHoBanuto [TJIY MIT ITY ske-
MIEPUMEHTAJIbHBIE MCCJIEIOBAaHHS HA JKUBOTHBIX BBINOJHSJIUCH B OCHOBHOM B
I'V HUUN menuuuusl Tpyna PAMH, a ocHOBHyI0O YacTh paboT MO TUTHEHHYe-
CKOMY HMCCJIEIOBaHHIO U pa3paboTke MeTofoB usmepenus MII ITY ot ucrounu-
KOB, MPOBOAWJIU COTpyAHUKHU LleHTpa »31eKTpoMarHuTHON O€30MacHOCTH
(I9MB). OcHOBHBIE pe3yabTaThl HAyYHO-UCCIIEA0BATEIBCKOW PAOOTHI U MPOEKT
TUTMEHUYECKOTO HOpMaTuBa ObLI 00Cy>keHbl 1 000pensl PHK3HU.

MATEPHUAJIBI U METO/IbI
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Metoznonorust pa3pabOTKi TMTHEHHUYECKUMX  PErIaMEHTOB BO3JIECHUCTBUS
aneKkTpoMarHutHoro nojst (OMII) BxiroyaeT pabOThI MO YETHIPEM HallpaBlie-
HUSIM:

- TMITHEHUYECKOE UCClieloBaHue yciioBui Bo3necTBus DMII Ha HaceneHus
B COOTBETCTBYIOIIEM YaCTOTHOM JIHAMNA30HE;

- KJIMHUKO-(PU3HOJIOTUUECKHE UCCIIEI0OBAHMS, HAMPABJICHHbIC HA BBISIBJICHUE
HapYILIEHU B COCTOSIHUM 370POBbSl U (PU3BHOJOTUYECKUX (PYHKIMI yeso-
BEKa;

- SIUJEMHUOJIOTUYECKUE UCCIIEN0BaHUS, KOTOPBIE JAIOT BO3MOKHOCTh yCTa-
HOBHUTH IPUYUHHO-CJIECACTBEHHBIE B3aUMOOTHOIIEHUSI MEXKIY BO3ICHCTBU-
eM OMII u cocTosiHuEM 3J0POBBS;

- DKCIIEPUMEHTAJIBHBIE HCCIIENOBAHUS HA JKUBOTHBIX, KOTOPBIE MO3BOJSIOT

YCTaHOBUTH MOPOTOBYIO BEIMUYMHY BpeaHOTrOo aeicteust DMII.

Komrieke pe3ynbTaToB, MOJIYUYEHHBIM HA OCHOBE HAy4YHO-HCCIEA0BATENb-
CKMX paboT MO ATUM HANpaBJICHUSM B COYETAHWU C peE3yJibTaTaMU aHaJlu3a
JUTEPATYPHBIX JAHHBIX MO MpoOieMe, MO3BOJIIET HAYyYHO OOOCHOBAaHHO YCTa-
HaBiauBath [1JIY OMII miis HaceneHus.

B manHOM ciydae mpu pa3paOoTKe TMTHEHHYECKOro HopmaTtuBa s MIT
I[TY coOGCTBEHHOTO KIMHHUKO-(U3HOIOTHYECKOTO U SMUIAEMHUOIOTUYECKOTO HC-
CJIETOBaHUS HE MPOBOAMIOCH BBUAY OIPaHUYEHHOCTH (PMHAHCOBBIX BO3MOKHO-
CTel 3TOH HCCIeA0BATENbCKOW MPOrpaMMbl; OHO OBLIO 3aMEHEHO AaHAJIMU30M
JTAHHBIX PELICH3UPYEMbIX MyOIMKallUi, a TaK)KE aHaJU30M pPe3yJIbTaToB COO0-
CTBeHHBIX (BbINONHEHHBIX panee 'Y HUWM menuumusl tpyna PAMH) [4], u
3apyOeKHBIX MUAEMHUOIIOTMYECKUX HccleqoBanuid. Takum oO6pa3zom, mocTpoe-
HHE OCHOBHOW THIIOTE3bI O BO3MOXHOM mopore BpenHoro nevictsus MII ITH
CTPOMJIOCH Ha aHANIM3€ JTaHHBIX U3 OMYOJIMKOBAHHBIX PA0OT C MOCIEAYIOUIUM
YTOYHEHUEM KOHKPETHOI'O MOPOrOBOTO 3HAYECHUS B XOAE HKCIIEPUMEHTAIBLHOIO
uccienoBanus. Jlo Hayana 3KCIEPUMEHTAIBHOTO MCCIEI0BAaHUSL OBLJIO HAuyaTo
TUTHEHUYECKOE HCCIIEI0BAaHUE, XapaKTepusylollee OO0IIHUe YCIOBHUS pacipo-
crpaHeHuss U uHTeHcuBHOCTH MII IIY B Mmecrax mNpoXMBaHUS HACEJICHUS.
biiok-cxemMa uccnenoBanus NpuBeEAEHA HA PUCYHKE 1.

T'ucuenuueckue uccneoosanus. C 1eNbl0 U3yYEHHUS YCIOBUH BHENPOU3-
BOACTBEHHBIX BO3aercTBUMA MII ITH OT MOCTOSIHHO JEWCTBYIOIIMX MCTOYHUKOB
B niepuof ¢ 1999 no 2004 rr. BBINOJHEHBI THTUEHUYECKUE UCCIIEIOBAHUS DIIEK-
TpoMarHuTHOW oOcTtaHoBKK B 10818 Toukax m3mepenuit Ha 415 oObekrax ¢
HEKOHTPOJUPYEMBIM JOCTYIIOM JIOAECH (B MOMENIEHUSX aJMUHUCTPATUBHBIX,
OOIIECTBEHHBIX U KUJIBIX 3IaHHH, a TAKKE HA CETUTEOHON TEPPUTOPUH).

ITIpu npoBeaennn uamepenuit uHTeHcuBHOCTH MIT 1Y B pamMkax maHHOro
TUTUEHUYECKOTO HCCIIEIOBAHUS, TPEKIE BCETO, MCIIOIB30BANIACH HCCIIENOBA-
TeJIbCKasi METOAMKa, pazpaboranHas crueruanuctamu [[OMB. B 3aBucumocTn
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OT IPEANOIAraeMOro TUIIA OCHOBHOIO MCTOYHUKA COCTABIBUIMCH OJHOCIIONHBIE
VI MHOTOCJIOMHBIE KapThl pactpeneneHns nureHcusHocty MIT IT4.

ITpu 3TOM OJHOBPEMEHHO (PUKCHpPOBaAIacCh NPOCTPAHCTBEHHAs OpUEHTa-
1Sl BEKTOpAa MAarHUTHOM MHAYKIMH, & TAKXKE €r0 OCHOBHAs 4acToTa (rapMOHHU-
Ka). B MecTax BBIABICHHBIX JIOKAJbHBIX MAaKCHMYMOB IPOBOJMJICS KpaTKo-
CPOYHBIN (JUIUTEIBHOCTHIO A0 4 4YaCOB) WIIM JOJATOCPOYHBIN (CyTOYHBII) MOHU-
topuHr uHTeHcuBHoctu MII ITY [5, 6, 7].

AHanuz JIMTEPATYyPHBIX JaHHBIX

[
] L

3KCl'lep]/IMeHTaﬂbele HUCCJICIOBAHUS
o u3y4enuto 6nospdexros MIT ITH Ha
1a60PATOPHBIX KUBOTHBIX

THriHeHnYecKre NCClIe0BaHHUs l
HMHTEHCUBHOCTHO-BPEMEHHBIX Onpenenenne nopora BpeAHOTO
xapakrepuctux MIT ITH neiicteus MIT ITY npu XxpoHHYeCcKHX
BO BHCIIPOU3BOJACTBEHHBIX BOSI{eﬁCTBMﬂX

YCIOBHSIX l

Veranosnenne OBYB MIT ITY s
- YCJIOBUIi BHEIPOM3BOCTBEHHBIX
BO3IEHCTBHI

OreHka PE3ynbTaTOB THTMCHUYECCKUX
HCCIIEIOBAHUI C Y4E€TOM npeiaraéMoro

OBYB MII ITY

Puc. 1. biok-cxema nmpoBeeHUS UCCIEIOBAHUS

Ixcnepumenmanvhvle ucciedosanus. OO000IICHUE JUTEPATYpPHBIX JlaH-
HBIX CBUJIETEIICTBYET O TOM, YTO KJIIOYEBBIM BUIOM HCCIENOBAaHUU IO yCTa-
HOBJICHUIO TIopora BpeaHoro jaeucteuga MII [IY B yCnoBHsAX XpOHMYECKON HKC-
MTO3HITNH SBIISTFOTCS YKCIIEPUMEHTAJIBHBIC UCCIICIOBAHMS Ha JIA0OPATOPHBIX JKH-
BOTHBIX. OTCYTCTBHE CTaTUCTUYECKH JOCTOBEPHBIX PE3YJIBTATOB JIENIACT JaH-
HBIC SMUJEMHUOJIOTHYECKUX UCCIECAOBAHUNA MAJONPUMEHUMBIMU JJIsI OIIpEAEIe-
Hus [IJIY MII [14 Bo BHENPOU3BOACTBEHHBIX YCIOBUIX. DTH PE3yIbTaThl MO-
YT HWCIOJIb30BATHCS JIMIIbL JJISI BBISIBIICHUS TEHJIICHIIMW, ONPEACISIONINX Ha-
MPABJICHUE JAIBHEUIINX SKCIEPUMEHTAIBHBIX HccienoBanuil. [Ipu uccnieno-
BaHUSAX Ha JIOOPOBOJIBIIAX B TOJABIISIIONIEM OOJBITMHCTBE CIy4aeB BOCIPOMU3-
BOJWJINCH YCIIOBUSA OCTPBIX BO3JCUCTBUH, MOITOMY UX PE3YJbTATbl HE MOTYT
OBITH MCTIOB30BAHBI JIJIS1 PETIIAMEHTAIIUN XpOoHHUecKou sxcro3utiuu MIT TTY.
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AHaJIM3 BBIITOJIHEHHBIX PaHEE SKCIIEPUMEHTAIbHBIX HCCIIEIOBAaHUN IOKa-
3aJl, 4TO y Ja0OpaTopHbIX )KUBOTHBIX Ipu BozaencTBun MII ITY cratuctuuecku
3HaYMMble Onosorndeckue 3PPexTol 0OHAPYKEHBI MTPU U3YUECHUU HEHPOXUMU-
YECKHUX, SHIOKPUHHBIX U UMMYHOJIOTHYECKHUX MOKa3arenen [8]. OTmedeHo, 4to
xponnueckoe BosaerctBue MII ITH co 3HaYeHMAMHM MAarHUTHOW WHAYKIUU
1002000 MxTn Ha KpbIC MOXET BBI3bIBATh CTATUCTUYECKHU JIOCTOBEPHYIO MaTo-
JIOTUYECKYI0 OTBETHYIO pPEaKLHI0 MMMYHHOW cucTeMbl opranu3ma. llpexne
BCEro, PEakiusi UMMYHHOM CUCTEMBI BBIPAXKAJIACh B CTOMKOM CHUXEHUU KOJIU-
YeCcTBa KU3HeCNOoCOoOHbIX T- n B-nmuM@ouuTos, a Takke B CTUMYJISLIUA aKTHB-
HOCTH Makpo(aros.

[IpuHrMast B KaueCTBE OCHOBHOIO MEXaHW3Ma OHMOJIOTMYECKOTO JIeUCTBUS
MII ITY >ddext naayknum B Tene OMO0ObEKTa BUXPEBBIX JIEKTPUUCCKUX TO-
KOB U MPOBOJIS 3KCTPANOJSALUUIO PE3YIbTATOB 3KCIEPUMEHTAIBHBIX UCCIEN0BA-
HUM, TPOAHATM3UPOBAHHBIX B [8], MPUMEHUTENBHO K YEIOBEKY, OblIa BBIJIBU-
HyTa paboyasi TUIIOTe3a O TOM, YTO, 4TO nopor BpeaHoro nerctus MII ITY ans
YCIIOBUH JITTUTENIBHOTO (XPOHUYECKOTO) BO3JIEHCTBUS MOXKET HAXOIUThCA B Ipa-
aunax 10-100 mxTh.

JInsl yTOUHEHUS 3HAYEHUS IOPOra BPEAHOTO JIEUCTBUS MPOBENICH P JKC-
NEPUMEHTOB Ha JIa0OPaTOPHBIX KUBOTHBIX B YCIOBHUSX XPOHUYECKON 3KCIIO3U-
LAY CUHYCOMJAJIBHOTO JIMHEHHO-TToNsipu3oBanHoro MII 114 ¢ peuctByrommmun
3HaueHnssMu MarHuTHOW uHAYKIuU 100 u 400 MxTn ¢ nenbro n3yyenus 6uoso-
ruueckoro aercteus MII ITY Ha cocrossHME HEPBHOM, UMMYHHOW CHUCTEM U
reHEePaTUBHOMN (YHKIIUU KUBOTHBIX.

Yenosus obnyuenusa. BozneiictBue nuHeHO monsipuzoBanHoro MIT TTY
OCYHIECTBISUIOCh HA CHEUUAIBHO CKOHCTPYUPOBAHHOM YCTAHOBKE MArHUTHOTO
nosist (YMII), pazmemiennoit B I'Y HUM menuuunasl Tpyna PAMH. PaGouwnit
(mone3HsbIi) 00beM B BRIXOAHOM ycTpoiicTBe YMII co cTenenbro HeoqHOPOIHO-
ctu meHee 10% mpenHasHaueH A pa3MENICHUS] B HEM IMOJOMBITHBIX OMO00b-
€KTOB U MpeJCcTaBisieT coboil numuuap auamerpom 0,60 M 1 AnuHOM mo obpa-
sytomeit 0,55 m. BeixogHoe ycrpoiictBo YMII npencrasisier coboii 1Ba mocie-
JI0BAaTEIbHO COEIMHEHHBIX Kojibla [enpmronpua, UMEOMMX OOIIYI0 TOPU30H-
TaJIbHYI0 OCh W YKPEIJIEHHBIX HEMOJBHXKHO JIPYT OTHOCUTEIBHO Apyra Ha 00-
[IEM OCHOBAaHMH U3 IMAMarHUTHOro Matepuana. Pabouuii ooObeM 1iist pazmere-
HUS KIETOK C OMOOOBEKTaMHM 3aHUMAET IICHTPAIbHYIO YacTh BBIXOJHOTO
YCTPOMCTBA M MPOCTUPAETCS BAOJIb TOpU3OHTAIBbHON ocu Ha 0,975 M mo obe
CTOPOHBI, CYUTasA OT CPEIHEN TOUKU MEXIY KOJIbLAMHU.

Bb100p MHTEHCUBHOCTHBIX M BPEMEHHBIX MapamMeTpoB BozaeicTBus MII
ITY ocymecTBisuIcs ¢ yY4E€TOM JINTEPAaTYpPHBIX JAHHBIX M PE3YJIBTAaTOB IPOBE-
JEHHBIX paHee TMIMEHUYECKUX HCCIeqoBaHui. JUINTENIBHOCTh CeaHCa WCTHH-
HOTO (WJIM MHUMOTO) BO3JICMCTBHS COCTaBIisLia 4 4aca B JIeHb. [IpogomkuTennb-
HOCTBh 3Kcno3uliu — 80 ceaHcoB (1Mo 5 AHEHN B Henento) — 4 Mecsla; mocienei-
ctBue — 4 Henenu (1 mecsn).
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JKuBoTHBIE (KPBICHI M MBIIITN) Pa3MEIIAINCh B UHIUBUAYAJIbHbBIX SUeHKax
CIIEIMATIbHBIX KOHTEHHEPOB, U3TOTOBJIEHHBIX U3 PAAUONPO3PAYHOrO HEMArHUT-
HOTO Marepualia (Tuiekcuriaca) B 30He kBaszuojnHopogHoro MII ITH BHyTpu
YMII (mipu 400 mxTn) u cuapyxxku YMII (nmpu 100 mxTn). YMII no3Bossiia
OCYIIECTBIISITh OTHOBPEMEHHYIO SKCIIO3UIINIO JKUBOTHBIX MPU YKA3aHHBIX BBIIIE
3HAUEHUSX MAarHUTHON WHYKITUU.

HUccnedosamenvckue memoowl. ViccaenoBanus Mo cpaBHUTEIbHOM 3 dek-
tuBHOCTU OMO3(PexToB MII [TY yka3aHHBIX MHTEHCUBHOCTEW MPOBOAMIIKCH B
2 cepusX UCCIENOBaHUMN.

B cepuu uccinenosanuii o usydyenuto BiausHus MII [IH nHa nuHamuky
MacChl TeJla, COCTOSIHUE HEPBHOM M MMMYHHOW CHUCTEM OOBEKTOM HCCIIEI0Ba-
HUS CITYXXUIU OejIble KphIChI-camIlbl (36 ocobeii), paBHO pacmpenesieHHbIe Ha 3
IPYIIIBI: KOHTPOJIb (MHHMasi 3KCNO3uLHMs); UCTUHHOE Bo3aeiictBue MII ITH ¢
marautHo unayknuend 100 mxTn; ucruanoe Bozaeiicteue MII ITH ¢ maraut-
HoM uHaykuuen 400 mxTir.

HemnocpencTtBeHHO mepen HavyajloM HMCTHUHHOTO (MM MHHMOTO) BO3JIEH-
CTBHUSI OTNIPENIEISIIMCh: Macca Tejla U MOBEICHUECKUE XapaKTePUCTUKU (OpUEH-
TUPOBOYHAsA peakiusi). Macca Tena U MoBeIeHUYECKUE XapaKTEPUCTUKH OLEHU-
BaJIMCh Takxke exemecsuno — mociue 20, 40, 60 u 80 ceaHcoB BO3JCHCTBUSA U
yepes3 4 Heelu nociie NpeKpameHrs SKCIO3ULUH.

Ouenka cocrosaust [IHC ocymecTBisiach 1Mo napamerpaM OpHEHTHPO-
BOYHOW PEAKIIMU KPBIC C MOMOIIbI MOAU(PUIIMPOBAHHOTO METOAA OTKPBITON
TUIOIIAJKU («HOPKOBOTO» pediekca), KOTOpbI OCHOBAaH Ha KOJIMYECTBEHHOMN
PETUCTPALINY TTOBEICHYECKUX PEAKIUN.

CocTrosiHrue UMMYHHOU CUCTEeMbI OlleHUBaIoCh B ¢one, nociue 20, 40 u 80
ceancoB BozneuicTBuga MII Y. Ouenka cOCTOSIHUSI UMMYHHOU CHCTEMBI OCY-
HIECTBISUIACh KOMIUIEKCHO MO JWHAMUKE H3MEHEHUH MOP(OIOTUYECKOTO CO-
cTaBa TepudepruuecKoil KpOBH W 3HAYCHHUSIM OCHOBHBIX MMMYHOJOTHYECKUX
apaMeTpoB.

B kpoBu KphIC ompenensiii CojiepiKaHue: JEHKOIUTOB, HEUTPO(DUIIOB,
703UHO(DUIIOB, MOHOLIMUTOB, 6a30¢uIoB, TuMdonuToB. Mopdonoruyeckuit co-
cTaB nepudeprudeckoi KpoBH (KOJUYECTBO JICHKOIMTOB U FeMOrpaMMy KpPOBH)
U3ydalid Mo OOMIENPHUHATHIM B remMarosiorud metogaM. DyHKIMOHAIBHYIO aK-
TUBHOCTh HEHTPO(HUIOB MCCIICAOBAIN MPU MTOMOIIHA TeCTa C HUTPOCUHUM TET-
pazonueM (HCT-tect); MeTon OCHOBAaH Ha ONPENEICHUH aKTUBHBIX MPOITYKTOB
MeTabonu3Ma B KJIETKe, MOSBISIOIIMXCS B Mpolecce ¢aronurto3a. B gomonxe-
HUE K OOIIETNPUHATHIM aHAJTU3UPYEMBIM KJICTOYHBIM 3JIEMEHTaM OOpalain
BHUMaHUE Ha HaJIW4YKME KIECTOK-KWILUIEPOB, SIBISIONIUXCS OCOOOW MOIMyJsIueit
TUM(OUUTOB, (QYHKIMEH KOTOPBIX SIBISETCS YHUUYTOXKEHUE UYKEPOIHBIX Kile-
TOK 0O€3 MpeaBapUTENIbHOW CEHCHOMIM3ALMKU. YPOBEHb LUPKYIUPYIOUIUX HM-
MYHHBIX KOMIUIEKCOB B CBIBOPOTKE KPOBU M UX AU HEpEeHIHAINIO IO TUCTIePC-
HocTH u3ydanu 1o meroay I1.B. CtpyukoBa u coaBTOopoB [§].
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CocTosiHuE UMMYHHOUW CHUCTEMBI OIIEHHBAJIOCh MO COJCPKAHUIO B KPOBH
kpbiC B-, T- u 0-1umMponuTOB — HHTErPATBHOMY IMOKA3aTENI0, XapaKTepHU3yIO-
€My, B OCHOBHOM, HeCHEIU(PUUECKYI0 PE3UCTEHTHOCTh OpPraHu3Ma, a TaKkKe
HaJIM4ie ayTOMMMYHHBIX T'yMOPAJIbHBIX M KJIETOUHBIX peakuuid. ComepkaHue
cyoronysauuii TUMMEGOIIUTOB B Tepru(PepruecKoi KPOBU OMPEACISUTH METOIOM
430COYECTaHUM.

[TomONBITHRIX ¥ KOHTPOJIBHBIX OETIBIX KPBIC OOCIEAOBAIIM 10 Hadala OTbI-
Ta C LUEJIbI0 ONPENEIICHUs] UX UIMMYHHOIO cTaryca, a Takxke nociue 20, 40 u 80
CEaHCOB BO3/ICHCTBUSI MATHUTHBIM TOJIEM.

B cepun uccinenosanuii no uzyyenuro BiausHusg MII ITH Ha reneparus-
HYI0 (PYHKIUIO 3KCHEPUMEHTAJIBHBIX dUBOTHBIX HCCJIEIOBAHUSI MPOBOIUIUCH
Ha Mmeimax guaun SHK o6oero moma (45 camok u 15 caMIioB) 1o moka3aTennsim
UX TJIOIOBUTOCTH, & TAKKE BHKUBAEMOCTH U Pa3BUTHUS UX TTOTOMCTRBA.

[Tepen HagarmoM uccleqOBaHUS BCE KUBOTHBIC ObUTH MPOMOPIIMOHAIBHO
pacripesiesieHbl Ha 3 TPYIIIbl: KOHTPOJIb (MHUMOE BO3IEHCTBUE); HICTUHHOE BO3-
nevicteue MII ITY ¢ marautHoi unaykuued 100 MxTi; ucTHHHOE BO3JEHCTBUE
MII ITY ¢ marautHOM naaykuueit 400 MxTir.

JITUTEeNbHOCTh CE€aHCa MCTUHHOTO (MJIM MHHMOTO) BO3JIEUCTBUSI COCTaB-
nsina 4 gaca B eHb. [locie 2 MecsiieB eXXeTHEBHOTO BO3IeUCTBU (110 5 THEH B
HEJIENI0) )KMBOTHBIX pAacCa)KWBaJu Ha ClIapvBaHUE (BHYTPU COOTBETCTBYIOIIUX
rpynn) B cootHommenun 3%:13. BosaeiictBue MIT ITU Ha caMIOB U CaMOK B
BBIIIIEYKAa3aHHOM PEXUME MPOJOJLKAIM BIUIOTh JO ONPEAEICHUS HACTYILICHUS
y CaMOK OE€peMEHHOCTH.

CnapuBiinecs CaMKH MOABEPrajvuch UCTUHHOMY WJIM MHUMOMY BO3JIEH-
ctButo MII ITY (B ToM ke pekuMe) BILUIOTH 0 pojaoB. B koHIle OepeMEeHHOCTH
CaMOK B BUBapUH pa3MeEIIalId B KJIETKAX MO OJHOM. B 3THX KIETKaX NpOXOAUiIn
pPOZIbl CAaMOK MBIIIEH, U BbIpAIIMBAIOCh MOTOMCTBO BIUIOTH A0 Bo3pacta 1 me-
cau. [locne ponos Bozmericteue MII 1Y Ha caMOK M MX IMOTOMCTBO HE OCY-
LIECTBISIIOCH.

Onenka xapakrepa BiausiHus MIT ITY Ha renepaTuBHYIO (DyHKIUIO MBIIIEH
OCYHIECTBIISUIACH O CJIECAYIOIIUM MOKAa3aTessiM: JOJs POAMBIINX CPEIH BCEX
OCEMEHEHHBIX CAMOK; YHCIEHHOCTh TOMETOB B MEPBBIN JICHb MTOCIIEC POKICHHUS;
YHCIICHHOCTh TTOMETOB B Bo3pacte 30 mHel; nons ymepmux B nmomere 10 30-
JTHEBHOTO BO3pacTa; COOTHOIIIEHUE TTOJIOB B TOTOMCTBE (momeTe) B 30-1HEBHOM
BO3pACTE; CPEAHSS M0 MOMETY Macca Tejia CaMIloB U caMOK B 30-JHEBHOM BO3-
pacre.

Onenka xapakrepa BiausiHuss MII ITY Ha renepaTuBHYIO (DyHKIMIO MbIIIEH
OCYIIECTBIISUIACH O CJIECAYIOIIUM MOKAa3aTessiM: JOJs POAMBIINX CPEIH BCEX
OCEMEHEHHBIX CAMOK; YHCIIEHHOCTh TIOMETOB B MEPBBIN JI€Hb MTOCIIEC POKICHHUS;
YHCIICHHOCTh TTOMETOB B Bo3pacte 30 mHel; nons ymepmux B nomere 10 30-
JTHEBHOTO BO3pacTa; COOTHOIIEHUE TTOJIOB B TOTOMCTBE (momeTe) B 30-1HEBHOM
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BO3pacTe; CPEAHSS MO IMTOMETY Macca Tena caMmIoB U caMOK B 30-THEBHOM BO3-
pacre.

Pesynprarsl 000011a1UCh 1O rpyIinaM, 00padaTbIBaIuCh CTATUCTUYECKH U
AHAJIM3UPOBAIIUCH.

[Ipu oreHke pe3ynbTaTOB SKCIEpUMEHTa Ouoiormueckuil 3PpQext cuum-
TaJICd CONOCTABHUMBIM C ITOPOTOM BPEIHOTO JIEUCTBUS, ecau nocie 80 ceaHcoB
AKCIIO3UIMU (4 KaJeHAApHBIX MECsIa) U B Tepuoj nocienercteus (1 mecsin)
(pUKCHUPOBAINCH CTAaTUCTUYECKH JOCTOBEPHBIE Ppa3IUYUsl KOHTPOIUPYEMBIX
MapamMeTPOB B ONBITHON M KOHTPOJIBHOM IpyIax.

PE3YJIBTATBI

Tueuenuueckue uccneoosanus. B tabmune 1 mpuBeneHbl 0000IICHHBIC
pe3ynbratel n3mepenuit uateHcuBHoctu MIT ITH o Bcem oObekTaMm.

OCHOBHBIMU TUTMEHHYECKHU 3HaYMMbIMH ucTtouyHMkamu MII ITH Bo BHe-
IIPOU3BOJICTBEHHBIX YCIIOBUSIX SIBIISIIOTCS HECOAJTaHCUPOBAHHBIE TOKHU IO: Ka-
OCJIBLHBIM JIMHUSIM CUCTEMBI AJieKTpocHaOkeHus 0.4 kB; TokoBeayIuM 3J1eMeH-
TaM 000pyIOBaHMS BCTPOEHHBIX TpaHchopMaTopHbix noactanuii (TII); Toko-
BEIYIIMM YacTsIM PaCTpeNeTUTEIbHBIX YCTPOMCTB; TPyOOIpOBOIaM U METall-
JIOKOHCTPYKILIMSIM; MPOBOJAM BO3IYIIHBIX JMHHUM 3nekrponepenaun (BJI) na-
npsbkenreM 500 kB u BbllIe; TOKOBEAYIIUM 3JIEMEHTaM 3JIEKTPOOOOPYI0BaHUs
paboyux MECT; TOKOBEIYIIUM d3JIEMEHTaM CTaHIIMI KaTOJAHOM 3alluThl TPyOO-
poBooB (100 I'm).

Ha 88 o0bekrax u3 415 (21,2 %) B cnexktpe MII 114 namu Obuio 3aduk-
CHUPOBaHO Mpeodagannue 3-it TapMOHUKH 0CHOBHOM 9acToThl 50 ' (150 I').

Ha puc. 2 npencrasneno pacnpenenenue MII [T mo UHTEHCUBHOCTAM OT
o0111ero ymcia 00ciae10BaHHBIX O0BEKTOB.

Tabmuua 1. O6061meHHble pe3ynbraTel U3MepeHnii nHTeHcuBHocTH MII
IT4 no BceM 00BbeKTaM KOHTPOJIS

ITomenienus
B N CenutebHas
cero 3MaHUN U
N TEPPUTOPHS
COOPYKEHUN
KonuduecTBo 00beKTOB 415 394 21
KonunuecTBo Touek nzmepenuit 10818 10332 486
MakcumaibHoe 3a(hUKCUPOBAHHOES
JIEACTBYIOIIEE 3HAYCHUE 98,70+2,96 98,70+2,96 10,080+0,303
MarHuTHON MHAyKIuu B, MmxTn
Cpennee aeiicTBylolee 3HAYCHHE 1,252+0,057 1,260+0,060 1,003+0,125
MarHuTHOM nuaykuuu B, MxTn (p<0,05) (p<0,05) (p<0,05)
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IIpuMeHneHne ucciienoBaTeIbCKOM METOIUKH, PEATU30BAHHONW C HUCIIOJb-
30BaHUEM COBPEMEHHBIX KOMIIBIOTEPU3UPOBAHHBIX CPEACTB U3MEPEHUMN, I103BO-
JWIO BBISIBUTH OTIIMYUTEIbHBIE OCOOEHHOCTH COBPEMEHHBIX MCTOYHUKOB MII
IT4 B ycioBUSX BHEMPOU3BOJCTBEHHBIX BO3JCHCTBUI: CKPBITHIA (JaTEHTHBIN)
xapakrtep pacnosioxkeHuss uctouHukoB MII IIY; crnoxkHas mpocTpaHCTBEHHO-
BpeMmeHnHas koHpurypanus MII [1Y; npakTuuecku MoiHoe OTCYTCTBHE KOHTPO-
751 3a pesxkumoM paboTel ucrounrkoB MIT I1Y; ssBHOe HanmwuuMe BBHICIITUX TapMo-
Huueckux cocrasisaronux MII [T g psaga ucrounukoB. Hamu ormeden sipko
BBIPAXECHHBIM MHTEPMUTTUPYIOIHUK Xapakrep Bosaeuctsus MII IIY Bo BHe-
IIPOU3BOJICTBEHHBIX YCIOBUSAX.

40 %

35,7 %

"aiari32,8 %

30 % el L R T B -:,:.: e N e e

0% A= ==t b - gy 22 . T e -

12,0 %
10,6 %

0% == [« - 1 4.0 b A D e - -

L moee, oo L = 9%
70 0.2 Mx T >02-04mkTn >04-10mkTn  >1.0-50mkTn >5.0-10.0 MxTn > 10.0 MmxTn

MakcumanbHble
3HAUYCHUA
= Cpennue
3HAYCHUA
Puc. 2. Pacnpenenenue MII ITH nmo MHTEHCUBHOCTSIM OT OOIIEro 4duciia
00cIeIOBaHHBIX 0ObEKTOB (MaKCUMAJIbHBIE U CPETHUE 3HAYEHUS TIO OOBEKTY)

BrIsBICeHHBIT HAMH BPEMEHHOM PEXUM paOOTHI TOATBEPKIAET BO3MOXK-
HOCTh pazaeneHuss uctouHukoB MII ITH Ha MOCTOSIHHO M HEMOCTOSIHHO AEH-
crByrome ncrouHuku MII ITH. K ycin0BHO MOCTOSIHHO AEHMCTBYIOIMM HMCTOY-
Hukam MII [TY MOXXHO OTHECTH BJIIEMEHTBI CUCTEMBI IPOU3BOJICTBA, IEPEAAYU U
pacrpenenenus ekTposnepruu, BJI knacca nanpsbxkenust 6-500 kB, TpaHc-
dopmaTtopsl M pacnpenenurenabHble ycrpoiictBa TII, anexrpoobopynoBanue
MOCTOSTHHBIX pa0OYMX MECT MEePCOHAJIA, B T. Y. KOHTOPCKOTO, MIPOMBIILIEHHOTO U
MEIMIIMHCKOTO HA3HAYEHUS; METAJUIOKOHCTPYKIMU W TPYOOIPOBOABI 3JaHUN U
COOpY>KEHHI; HEKOTOpPbIE BHUJBI AIEKTPOOOOPYIOBaHMS OBITOBOTO HAa3HAYEHUS
(XONMOAWIbHUKY, KOHAMIIMOHEPHI BO3AyXa, AJIEKTpOHArpeBaresin W T.a1.). boib-
IITMHCTBO BUJIOB 3JIEKTPOOOOpymoBaHUs ObIToBOro HasHaueHuss — CBY meueit,
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(dbeHOB, PIEKTPOOPUTB, TEIEBU3HUOHHBIX U PATUOTIPUEMHUKOB, SJIEKTPOILIUT U T.
1., CIIEYET OTHECTU K HEMTOCTOSHHO AEHUCTBYOIMM ncrounukam MIT ITH.

[TonmyyeHHBIE HaMU Pe3yJabTAaThl HUCCIEAOBAHUN TMOKA3bIBAIOT, YTO IPHU
MIPOBEICHUM CAHUTAPHO-3IUIAEMUOJIOTMYECKUX HUCCIEA0BAHNNA MHTEHCUBHOCTHU
MII ITY Ha cenuTeOHON TEPPUTOPUH U B MIOMEIICHUSIX JKUJIBIX, OOIIECTBEHHBIX
W aJMUHHUCTPATUBHBIX 3[IaHUN CJEAYET OLECHUBATH HCKIFOYUTEIIBHO BIIUSHUE
IIOCTOSIHHO AerCTBYOIMX UCTOYHUKOB MII ITY, koTOpBIE MOTYT pacueHUBaTh-
csl Kak (haKTop BBIHYXKJIEHHOTO pucka. [1onpoOHO pe3yabTaThl THTHEHUYECKOTO
HCCIIe0BaHMS U3J10KEHHI B [10].

Oxcnepumenmanvubvle ucciedosanus. B xoae sKCIEepUMEHTAIbHBIX HC-
CJEAOBAaHUM BBISIBICHO, YTO XPOHHYECKas (YEThIpeXMeCsuHas) SKCIO3UIIMS
kpbiC B MII T4 ¢ marautHOM nnaykiuen 400 mxTn npuBoauiia Kk craTucTuye-
CKHM JIOCTOBEPHOMY YBEIWUYCHHIO MACChl Te€la MOJOMBITHBIX »XHUBOTHBIX. OHO
POJIOJKAIOCh U uepe3 1 Mecsll mocie NpeKpamieHust BO3ICUCTBUS. DTO MOKET
CIIYXKUTb OTPAKECHHEM CHI)XCHHUSI MHTEHCUBHOCTH OOMEHA BEIIECTB (B MEPBYIO
ouepeib, JUMUIHOTO). B Tpymnme >KUBOTHBIX, MOABEPTaBIIMXCS BO3ICHCTBUIO
MII ¢ unaykuueit 100 MxTin, He OBLIO CTATUCTUYECKH JTOCTOBEPHBIX HM3MEHE-
HMI MacChl TeJia MOJIONBITHBIX JKUBOTHBIX.

Peakmus [[HC Oputa oneHeHa Kak ajanTallMOHHAs TPH XPOHHYECKOM
BozneiictBun MII T4 ¢ maruutHoi unaykuueit 400 mxTn, mpu sToM uepes
MeECHI] MOCJE MPEKPALMIEHUS IKCIIO3UINN 3HAYUMBIE OT KOHTPOJS OTIWYHUS OT-
CYyTCTBOBaJIM. BO BTOpOM SKCIIOHUPOBAHHOM I'PYIIIIE HE BBISBICHO CTAaTUCTUYE-
CKHM JJOCTOBEPHBIX OTJIMYHMI OT KOHTPOJISI B XO/I€ BCETO AKCIEPUMEHTA. DTO YKa-
3pIBaeT Ha TO, yTo MHTEHCUBHOCTH MII ITH 400 MxTn HaxoauTcs, MO-BUIMMO-
My, Bblllie Topora 4yBcTBUTENLHOCTH [IHC KphIC, HO HE MpEBBIIAET MOpora
BpPEIHOTO JCHUCTBHS.

Pe3ynbrarel MccieqoBaHus COCTOSHUS HMMYHHOM CHCTEMBI M MOP(oIIo-
TUYECKOTO COCTAaBa KPOBHU CBHUJAECTEIBCTBYIOT O TOM, YTO XPOHUYECKOE BO3ACH-
cteue MII ITH ¢ marautHoit unaykuuein 400 MxTi BhI3bIBa€T MPU3HAKUA yrHE-
TEHUS KJIETOYHOro uMMyHHTeTa. [Iprdem ecnu B Oosiee paHHHUE CPOKU HAOIIO-
JICHUH B XOJI€ IKCHO3UIMKA U3MEHEHHUS KaCAJIUCh IPEUMYIIECTBEHHO JIETKO BOC-
CTaHABJIMBAIOIIMXCS KJIETOUYHBIX 3JIeMEHTOB, TO K 80 ceaHcaMm BozjaeicTBus (4
Mecslia) NPOSBISIOTCS MPU3HAKA BPEAHOTO JCHCTBUS, YTO BBIPAKACTCSA B CHU-
KEHUW CONIEpKaHUsS TUMQPOIMTOB M MOHONUTOB. [Ipm 3TOM darommrapHas u
rymopaibHas ()aza IMMYHHOTO OTBETa HE CTpajaroT. JlaHHBIC pe3yNIbTaThl MM03-
BOJISAIOT pacuieHuBarh uHTeHcUBHOCTH MII ITY, paBuyro 400 mxTn, kak Omau3-
KYI0O K HOPOTY BPEIHOTO ACWUCTBUS Uil YCIOBUM XPOHUYECKUX SKCIIO3ULIUU
kpbic, Torna kak MII ITH ¢ marantHOM naaykuueit 100 MxTin noBpexaaromiero
JICUCTBUSI HA UMMYHHYIO CUCTEMY HE OKa3bIBaET.

Pesynbratel nccnenoBanus BausiHus Bo3aencTteui MII [IY ¢ MarHuTHOM
uaaykuen 100 u 400 mxTn Ha reHepaTuBHYIO (QYHKITUIO SKCTIEPUMEHTAIBHBIX
KUBOTHBIX — CAMIIOB M CAMOK MBIIIEH B T€UECHHE 2 MECAILIEB O CIIApUBAHUS U
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Ha CaMOK B Te€YeHHE OEpEeMEHHOCTU (BIUIOThH /10 POJIOB) — HE OOHAPYKUBAIOT
3HAYMMOTO BJIMSHUSA KaK Ha CIIOCOOHOCTh CaMOK K CIIApUMBAaHMIO, TaK M HA CPO-
Ki OEpEeMEHHOCTH, COOTHOIIICHHE TI0JIOB B TOTOMCTBE, ITOCTHATAJIBLHYIO CMEpT-
HOCTb, POCT U Pa3BUTHE MOTOMKOB MBIIIECH.

CrnenoBarenbHO, OTU pe3yIbTaThl YKa3blBalOT Ha OTCYTCTBHUE IMOBPEKaA-
tomiero aevictusg MII ITY co 3naueHunsiMu marautHod uHaykuuu 100 u 400
MKTn Ha BOCTIPOM3BOAUTENBHYIO (DYHKIIMIO MBIIMICH M TIO3BOJISIIOT MPEATIONO-
KUTh, YTO 3HaAUeHUs1 MarHUTHOW mHAYKuuu U 100, u 400 mxTn gns ycinoBui
XPOHUYECKOU IKCIO3UIMHU JIEKAT HUKE nopora BpeaHoro aeucrsusg MII I[TH na
TCHEePaTUBHYIO (PYHKIIMIO MBIIICH.

Tabnuna 2. Hanwame ctaTucTUYeCKH 3HAYMMBIX 3(PGEKTOB BO3IEHCTBUS
MII ITH nHa pa3znuyHbIE CHCTEMBI OPTaHU3Ma SKCIIEPUMEHTAIBHBIX JKUBOTHBIX

Hanwuuwne sddexra npu Bozaeiicrun MIT ITH

Cucrema Kpsicst Mprmm
100 MmxTn 400 mxTn 400 mxTn
ettt et
QN D D D
* ettt
CHTpaJibHas1 HEPBHAA — — e
I p p ettt
QA O 0
QN D D D
G0 D 20 22X 2 2 M X 2
— AT N RN
MmMyHHas " SRS
I'eneparuBnas - -
QI
QM N N D
SR RNAKNE
HJIOKpUHHAS SRR

QAN
€ 2C 2 20 2 XD
(kocBeHHasT OIIEHKA II0 Y,

BECOBOMY TapaMeTpy)

Takum 00pa3oM, UMb B SKCIEPUMEHTE HA KpbICax ObUIN MOJIYYEHBI CTa-
TUCTUYECKU JIOCTOBEPHBIE JTaHHBIE, HA OCHOBAaHMHM KOTOPBIX MOYKHO CJIIE€NaTh
3aKJII0YEHUE, YTO 3HAYEHWE MArHUTHOM MHIyKuuu, paBHoe 400 MxTn, mo-Bu-
aUMoMY, 61u3Ko K mopory BpeaHoro neictus MII [TY nnst ycinoBuii xpoHude-
CKOW SKCIO3ULIMU ISl 3TOTO BUA JIaOOpaTOpHBIX KUBOTHBIX. [lompoOHO pe-
3yJIBTaThl AKCIIEPUMEHTAIBHOIO UCCIIEA0BAHUS U3JIOKEHBI B [7].

IKCTPAMOJISILIUS PE3YJIBTATOB DKCIIEPUMEHTA M ONPEJEJEHUE OPUEHTH -
POBOYHBIX BE3ONACHBIX YPOBHEN BO3JENCTBUSI MII ITY

JIJst SKCTpaIoIISIIIUU Pe3yJIbTaTOB dKCTIEPUMEHTATBLHOTO MCCIICIOBAHUS B
KauyeCTBE OCHOBHOro Mexanmsma Ouonormdeckoro aerictsuss MII ITH oOmre-
OPUHATBIM cuuTaeTcs 3QMEKT MHIYKIUKU B Telle OMOOObEKTa BUXPEBBIX AJICK-
TpUUYECKHUX TOKOB [11].

[InmoTHOCTH HaBeeHHOTO B Ouojorundeckoi Tkanu MII Toka (j) B nuamna-
30He OT > 0 I'm 7o 10 k['1 B 00111€M BHIE MOTYT OBITH PACCUMTAHBI TIO CIIEIYIO-

el popmyse:
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j=n-R-c f B()

I7i€ j — IUIOTHOCTHh HABEJEHHOTO TOKa, A/M?; R — paauyc TOKOBOIO KOHTY-
pa, M; O — yAeIbHas AMEKTPUICCKasi IPOBOAUMOCTb OMOIOTrHYeckoil Tkanu, Cm/
M; f—vacrtota najatouiero MII, I'n; B — marautHas uaaykums, T [11].

Kak BugHo u3 BeipaxkeHus (1), 3HaU€HUS MJIOTHOCTU HABEJEHHOTO TOKA j
IPsIMO TPOMOPLMOHANBHBI KaK 3HAYEHUIO MarHUTHOW MHAYKIMH B, Tak U pa-
anycy R Bo30yauMoil CTpyKTypbl 6M000beKTa (B Ka4eCTBE KOTOPOU KaK KPUTH-
YeCKHE PAcCCMATPUBAIOTCA TOJIOBHOM MO3r u cepaue). OTcioga cieayer, yTo
HaBEJCHHbIE TOKU C PaBHOW IJIOTHOCTHIO MOTYT CO3JaBaThCsl B ATUX BO30yaH-
MBIX CTPYKTypax OMOOOBEKTOB C pa3HbIMU I'€OMETPUUYECKUMH pa3MepaMu MpU
YPOBHSIX MarHUTHOW MHAYKIMU najatomiero MII, oOpaTHO mponopiuoHaibHbIX
COOTHOUIIEHUIO 3TUX Pa3MepOB.

Tak, mpu COOTHOIIIEHUU paJnyca rOJIOBHOTO MO3Ta YeloBeKka Ry U KPBICHI
Rx npubnuzutenbHo paBHOM 10, OTHOIIEHHE 3HAYECHUI MAarHUTHON WHAYKIHH
MII ITY, nagaroniero Ha Tei10 KpbIChl Bk U Teno yenoBeka By, Ipyu 0IMHAKOBOM
3HAYEHUH IUIOTHOCTH HABEAEHHOIO B OpraHU3MeE YelOBeKa U KpbICHI TOKA j,
o0ecreunBaroneM OAMHAKOBBIE Onosiornueckue 3(pPexTrl, OyaeT TOXKE COCTaB-
nsth 10:

Orcrona, npuHsAB B KadecTBe mopora BpeaHoro aevictsusa MII ITH nns
YCIOBUM XPOHUYECKOM JKCIIO3ULIMM KpPbIC 3HAYEHUE MArHUTHOW WHIYKLUU,
paBHOe 400 MKTI, MOKHO paccyuTaTh 3HAUEHUE MArHUTHOW WHAYKUUWU, MpPHU-
ONMU3UTEIBPHO COOTBETCTBYIOLIEE IOPOrYy HEOJAronpusITHOIO ACUCTBUS s
YCIIOBUH XPOHUYECKOW SKCIO3UIIMHY YeJIOBEKA, KOTopoe paBHO 40 Mk To.

Jlanee, ucxonss M3 MPHUHIMIIOB TMTHEHUYECKOro HopmupoBaHusi OMII,
npu ycranoeneHnuu [1/Y tpebyetcs BBenenue koshGuiimenTa TurieHu4ecKoro
3arnaca. DTOT KO3(PPUIMEHT COCTABISIET AJIsl Pa3HbIX JMANa30HOB YacTOT OT 2
no 10. B manHOM ciydae B CHIIy HEKOTOPOW HEONPENEICHHOCTH CHUTyaluu C
xapakrepoMm Ouosornuyeckoro naevicteust MII IIH nns yciioBuil MOCTOSIHHBIX
BO3JICUCTBUM U HEKOTOPOM NMPOTUBOPEUYMBOCTHU JIMTEPATYPHBIX JAHHBIX O CTe-
IIEHU PUCKA TAKOTO POJa BO3JAEHCTBUM, OBLJIO COUTEHO 11€J1eCO00pa3HbIM yCTa-
HOBUTH KOI(DPHUITMEHT TMTHEHUYECKOTO 3araca, paBHbIN §.

Otcrona B kauectBe [IJ[Y mJist ycimoBHil MOCTOSIHHBIX BHENPOWU3BOICTBEH-
HBIX BO3JICMCTBUN YCTAaHOBJICHA BEJIIMYMHA MarHUTHOM uHaykumu MIT ITY,
paBHas 5 MKT, KOTOpYIO ClielyeT paccMaTpuBaTh Kak OPUEHTUPOBOYHBINA O€3-
onacHbIi ypoBeHb Bo3zaeiicTBus (ObYB).
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OTU JlaHHbIE HE MPOTHUBOpEYaAT pe3yibraTaM COOCTBEHHBIX SIUIEMHUOIIO-
TMYECKUX HCCIIEI0BAaHUM, CBUAECTEIbCTBYIOMMX 00 OTCYTCTBUU CTATUCTUYECKU
3HAYMMOI'0 YBEJIMYEHUS PUCKA PA3BUTHSI JIEUKO30B KaK y B3pOCJIOr0 HaCEIEHU,
TaK U y AECTEH, MPOXKUBAIOIINX BOJU3U MOCTOSHHO JECHCTBYIOIUX UCTOYHHKOB
MII IT4, n noasepratomerocsa BosaeucTeusM MII 1Y ¢ ypoBHsIMU, HE TTPEBBI-
maromuMu 5 MxTo.

Oror OBYB pacnpoctpaHsieTcss Ha yCIOBHUSL JOJTOBPEMEHHOM 3KCIO3HU-
1 (8 yacoB u 0oJiee) OT MOCTOSHHO JeUCTBYOMMX ucTouHukoB MIT ITY st
KWIbIX U IPUPABHEHHBIM K HUM ITOMEIICHUI BHYTPH KHIIbIX, OOIIECTBEHHBIX U
aIMUHUCTPATUBHBIX 3JaHUA U COOPYKEHHUU Il KaTETOPHUM HACEIEHUs, BKIIO-
YaroUIUX TPYIIIbI TOBBILIEHHOIO PUCKA (IETH, OEPEMEHHBIE KEHIIUHBI, MTOXKH-
JIbIC JIFOIH, OOIBHBIC).

YuntsiBas GakT OTCYTCTBHUS YCIOBUHN KPYTIIOCYTOUHOTO Bo3aencTBust MII
[TY B HEXMIBIX MOMELICHUSX KUJIBIX U MPUPABHEHHBIX K HUM 3JaHUM, HA Ce-
TUTEOHON TEepPUTOPHUH, BHE 3JaHUI BO3MOKHO IPUMEHEHHE JOTOJIHUTEIHLHOTO
cnoco0a 3aluThl BpeMEeHEM. AHAJIOTUYHO allpOOMPOBAaHHOMY B TUTHEHUUECKON
[IPaKTUKE IPU PENIAMEHTALUA HWHTEHCUBHOCTH JJIEKTPUYECKOTO MO IPO-
MBIIIJIEHHOM 4acTOThl 50 'l moaxomy [Jisi TEPPUTOPUM 30HBI KUJIOW 3aCTPOUKHU
npeziaraeTcs CHU3UTh K03((UIMEHT TMTMeHNYecKOoro 3amaca JUisl TJaHHOW Ka-
Teropun 00beKTOB B 2 paza (10 4) u npunste OBYB MII T4 B 2 pa3a BbIie,
yemM OBYB MII T4 a1 KuiibIX NOMEIIEHUH KUJIBIX U MPUPABHEHHBIX K HUM
31aHuil U coopyxeHui — 10 mxTo.

Ycranosinennsie ObYB 1111 BHENPOU3BOACTBEHHBIX YCIOBHI MPUBEICHBI
B Tabmune 3 [3].

CornocraBiieHue pe3ysbTaroB, MOJYYEHHBIX HAMU B XOJE€ TMTHEHHMYECKHUX
uccienoBanuii, ¢ npemiaraembiMu OBYB moka3zamo, uto Ha 16.4 % ob6cneno-
BaHHBIX 00OBEKTOB MMEIUCH JIOKaIbHBIC TIpeBbiieHus OBYB. Ha 2.6 % o6ce-
noBaHHBIX 00bekTOB MHTeHCHBHOCTH MII ITY npesrimana OBYB B cpegnem mo
00BEeKTY.

Tabmuua 3. OBYB MII [14 Bo BHENPOU3BOJICTBEHHBIX YCIOBUAX B COOT-
BercTBuu ¢ I'H 2.1.8/2.2.4.2262-07

No HNuTtencusnocts MIT ITH
n/ Tum Bo3aecTBYSI, TEPPUTOPHS (meticTByroIye 3Haue-
I Hus), MK (A/M)

B xuibix INOMCUICHUAX, OICTCKHUX, JOIIKOJIBbHBIX, INIKOJbHBIX,

0011e00pa30BaTeIbHBIX U MEJUIIMHCKUX YUPEKACHUSIX >(4)

B HEeXWITBIX TOMEIIEHUX KUIBIX 3[JaHAN, O0MIECTBEHHBIX H
2 | aAMUHUCTPATUBHBIX 3/1aHUSX, HA CETUTEOHON TEPPUTOPUH, B 10 (8)
TOM YHCJIC Ha TEPPUTOPUH CAJIOBBIX YYaCTKOB
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B naceneHHOUW MECTHOCTH BHE 30HBI KWJIOW 3aCTpPOWKH, B
TOM 4YHCJI€ B 30HE BO3AYIIHBIX M KaOCNbHBIX JTUHHUHA dIIEK-
Tpomnepeaaun HanpsbkeHueM Beimie 1 kB; npu nmpeGpiBaHNM B

3 . 20 (16)
30HE TMPOXOXKACHUS BO3MYIIHBIX U KaOCNbHBIX JIMHUHU dIIEK-
Tpomnepeaadn Juil, Mpo(hecCHOHANTBHO HE CBSI3aHHBIX C JKC-
IJTyaTaluen dIEeKTPOyCTaHOBOK

4 B HeHaceneHHON W TPYIHOTOCTYMHOW MECTHOCTH C 3MHU30- 100 (30)

JIMYSCKUM IpeOBIBAHUEM JTIOICH

3AKJIIOUEHUE

OCHOBHOW BBIBOJI IO PE3yJbTaTaM KOMILIEKCHOTO MCCIEIOBAHUS 3aKIIIO-
YaeTCs B TOM, YTO, 3HAYCHHE MAarHUTHON WHIyKIMH, paBHOe 40 MKTi, 65u3ko K
nopory BpenHoro aevicteus MII 1T Ha denoBeka B yCHOBHUSIX XPOHUYECKOU
AKCHO3UILIMU. DTO TMO3BOJSET YCTAHOBUTH JJISI HACEJIECHUS OPUEHTHUPOBOYHBIN
6e3onacHbiil ypoBeHb BozaeicTBuss MII [TY, paBubiit 5 MKTn BHYTpHU >KHIIBIX
noMenieHuit (U1si ycoBui xpoHudeckoro BozaencTBus) u 10 mxTn Ha Teppu-
TOPUU KUJION 3aCTPOUKHU (JJ1s1 YCIAOBUM BPEMEHHOTO BO3JICUCTBUS).

Pe3ynbTaThl THTHEHUYECKOTO MCCIEAOBAHUS TTOKa3aiu, YTO B MECTax Mo-
ctosinHOTO TipeObiBanus Hacesnenus MII [TU ¢ MHTEHCHBHOCTBIO, MPEBBIIIALO-
uieit 5 MxTi, uMeroT pacnpocTpaHeHue, 4To TpeOyeT MPOBEACHUS OpraHu3ally-
OHHO-TEXHUYECKHUX 3aIIUTHBIX MEPOIPUSATHIA.

[TockonbKy 3apUKCUPOBAHHOE HAMU MaKCHUMaJlbHOE 3HAYEHNE MATHUTHOU
UHIYKIIUA JIOCTUTAIO (C Y4e€TOM IIOTPEIIHOCTH H3MepeHui) BenuuuHbl 100
MK T — nipenenbHO gonyctumoro ypoBHst MII 1Y B npon3BOACTBEHHBIX YCIIO-
BHSX I pabodeit cMeHwl [12], MOXKHO cIenarh BBIBOJ, YTO B PSI/IE CIydacB
nMeeT Mecto commkenue yciaorui Bo3aeiictBus MII ITY mns npodeccronanon
U IPYTUX KaTerOpui HAaCEJIeHUs.

CuuraeM BaxHbIM, 4TO B 21,2 % ciny4aeB B CIIEKTPE MAarHUTHOTO TOJIS
OBLJIO OTMEUYEHO 3HAYUTEIBHOE MPUCYTCTBUE 3-M TapMOHUYECKON TapMOHUKHU
ocHOoBHOM yacToThl 50 'y (150 I'm). DTOT pakT moiKeH ObITH YUYTEH MpH MO-
CIEAYIOLIEM ITJIAHUPOBAHUY SKCIIEPUMEHTAIBHBIX UCCIECA0BAHUM 110 U3YYEHUIO
ononoruueckoro aevicrsusg MIT ITY.

be3ycnoBHO, MBI OTMEUaEM HEKOTOPBIM HEAOCTATOK 3KCIIEPUMEHTAIBHOTO
Marepuaia, OJHAKO 3TO CKOpee OTpakaeT YCJIOBUsS (PMHAHCUPOBAHUS HAYYHBIX
paboT B 3TOT MEPHUOJ, YEM METOJUYECKYIO HEMOATOTOBICHHOCTh MCCIEA0BaTe-
neit. Tem He MeHee, MBI notaraemM, uto obocHoBanuelie OBYB MII 114 Bo BHe-
MIPOU3BOJICTBEHHBIX YCIIOBHSIX B COYETAHUM C aJCKBAaTHBIMA METONAMU WH-
CTPYMEHTAJILHOTO KOHTPOJISI W 3alllMThl MO3BOJIAT OOECIEYUTh BBICOKMH ypO-
BEHb 0€30macHOCTH HaceneHus mpu Bozaericteun MIT ITY.
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ITPOBJIEMbI B OHEHKE PUCKOB ITPU BO3JIEMCTBUU MUKPOBOJIH
MOBUMJIBHOH PAIUOCBA3HN

Fensiee U1, Ipucopves FO.I'?

ICmoxkeonvmckuil Ynusepcumem, Cmoxeonom, Hlseyus; Hnemumym O6weti Puzuxu
PAH, Mocksa, Poccus.
’I'HI] — Hnemumym 6uogusuxu @MBA Poccuu, 2. Mocksa

AHHOTALMS

C Tex mop Kak MOSIBUJIMCH MEepBbIe MyOnukanuy B Hadajae 1970-b1X TO10B,
pasnmuuHble Ononornyeckue oTBeThl Ha HeTeroBkie (HT) MukpoBomHOBBIE 00-
nyyenuss (MKB), Bkiouass HeOnaronmpusTHOE BIMSHHUE Ha 30pOBbE, ObLIN
OMKMCaHbl MHOTUMH TPYIIAaMHU YUYCHBIX Pa3IMUHbIX CTpaH. EcTh yoenuTenbHbIe
CBUJIETENIbCTBA, UYTO, OMOJIOTHYEeCKUe pe3ynbTaTsl npu Bozaeiicteun HT MKB
3aBUCAT OT HECKOJIbKUX (PM3UYECKHUX MapaMeTPOB U OMOJIOTMYECKHUX MEePEMEH-
HbIX, KOTOPBIE JIOJKHBI CTPOr0 KOHTPOJIMPOBATHCS MPHU BOCIPOU3BEACHUU DPE-
3ynbTatoB. HecMoTpsi Ha 3HAUMTENBLHOE YUCIO padoT C ucnoiab3oBaHuem HT
MKB B 610710r1H, TOIBLKO HEOOJIBIIIAS YaCTh UCCIIEA0BAHNN ObljIa BHIIOJIHEHA C
LEJIbI0 BOCHPOU3BEICHUS NMEPBOHAYAIBHBIX(OPUTMHANIBHBIE) JaHHBIX, OTHOCS-
muxest kK omodddexram HT MKB. Heobxonumo oTMeTHTh, YTO 3TH "OTBETHI"
OOBIYHO HE OBLIM COMOCTAaBUMBI C MEPBOHAYAIHLHBIMU(OPUTHHAILHBIMU) pPe-
3ylbTaTaMy WM M3-32 OTCYTCTBHUSI OINKMCAHUS BAXKHBIX IMMApaMETPOB BO3JECH-
CTBUSI WJIU M3-3a CYIIECTBEHHBIX Pa3IMUUi B 3TUX MapameTpax, KOTopble ObLIN
WCIIOJIB30BaHbl B IEPBOHAYATIBHOM MCCIEAOBAHUU U B MOCIEAYIOMINX IKCIEPH-
MEHTaXx BOCIPOU3BEICHUSI.

Kpome dbynnameHTanbHONW BaXKHOCTH, PA3BUTHE BCECTOPOHHUX MEXaHU3-
MoB Ju1s1 6uonoruyeckoro aeiictBuss HT MKB counanshHo BaxHO. DddexTs
MKB mo6unsHo# paguocsszu tuna GSM u UMTS umeror ocoboe 6ecrokoii-
CTBO HM3-3a yBeaudeHHOro oOiydenuss DMII nHaceneHuss BO MHOTHX CTpaHax.
[Tokazano, uro Heb6naronpusatHole 3¢dextsi HT MKB or GSM/UMTS wmo-
OWJIBbHBIX TeNe(OHOB B JIMM(POIUTAX YETIOBEKA Y 30POBBIX U CBEPXUYBCTBU-
TEJIbHBIX JIIOJEH 3aBUCAT OT HECYIEeH 4acTOTHl M THIa curHaia. HeoOxomumel
TaTbHEUITNE WCCIEOBAaHUS C TEPBUYHBIMU KJICTKAMH >KUBOTHBIX M JOOpO-
BOJIBIIEB, YTOOBI OOBSICHUTH BO3MOXKHBIC HEOIArONMPUITHBIC PE3YJIbTaThl CUTHA-
noB MKB pa3nnyHbIX BUI0OB, KOTOPbIE UCHIOIB3YIOTCS B OECIIPOBOAHON pajiuo-
CBS3U Takux MOOWIbHBIX TenepoHoB kak GSM/UMTS u 6a30BbIX CTaHIIM/
mMauT WLAN, WPAN, DECT. Uaentudukaius Te€X TUIIOB M 4aCTOT KaHAJIOB
MOOWJIBHOM PaMOCBSI3H, KOTOPbIE HE OKa3bIBAIOT BO3/CHCTBHE HAa KIIETKU Ye-
JIOBEKa, CPOYHO HEOOXOIMMa KakK BBICOKas 3aJada MPUOPUTETA ISl Pa3BUTHS
6e30macHON MOOMITBHOM PauOCBs3H.
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[Tockonbky HT MKB BausifoT Ha KJIETKH Pa3JIMYHBIX THUIIOB, BKIIFOYAs
KJIETKH KpOBHU, (PrOpOOIACTHI KOKU, CTBOJIOBBIE KJIETKH, PENPOIYKTUBHBIE Op-
raHbl, UCIIOJIb30BAaHUE TAPHUTYPHI «CBOOOHBIE PYKH» HE MOKET MUHUMHU3UPO-
BaTh BCE HEOJArompusiTHbIC BIMSHMS Ha 370pOBbE MOjb30BaTens. s  Bo3-
MOXXHOCTH MUHUMU3HpOBarh HeOmaronpusitHoe BausHue HT MKB momxHbI
OBITH M3yUYEHBI PA3TUIHBIC TTOIXOIBI.

MHOro4YnciaeHHbIe JaHHBIE OTHOCUTEIBHO Ononorndyeckoro aeiictsust HT
MKB sicHO yKa3bIBalOT, UTO TOJBKO OJIHA SAR-KHIENIIMS HE MOXET JIEKaTh B
OCHOBE 0€30IMaCHBIX PYKOBOISIINX MPUHITUIIOB ISl XPOHUUYECKUX BO3JICUCTBUIN
MKB moOunpHO#M paguocBsa3u. HeoOxoauMel Apyrue moaxo/bl, KOTOpble OyIyT
00CYXK/ICHBI.

BBEJEHUE

MHOro4uciieHHble HMCTOYHUKM MOOUJIBHOW CBSI3U B pE3yJbTare oOcCy-
HIECTBIIAIOT XPOHMYECKOE Bo3jAckcTBUE Ha HaceineHne MKB HerennoBoil uH-
TeHcuBHOCTU. Haunnas ¢ 1970-p1X Tog0B ObLIM OMyOJMKOBaHBI JaHHBICE MHO-
TUMHU TPYIIIAMHU YYEHBIX Pa3JIMYHbBIX CTPAH O Pa3IUYHBbIX OMOJIOrHYECKUX OTBE-
Tax Ha HETEIJIOBBIE MHKPOBOJIHOBBIC OOMYyUCHHMS, BKIIFOUass HEOIArompusTHOE
BIUSHUE HA 370poBbe [1-6]. MHOTOUMCIEHHBIE SKCIEPUMEHTAIbHBIE JTaHHBIE
obecrieuniii BIOJIHE YOEAUTEIHbHOE CBUIETEIHCTBO O OMOJIOTHYECKON aKTHB-
Hocth HT MKB u Takxke ykazain Ha 3aBUCMMOCTb MOJYYa€MbIX PE3yJIbTaTOB
OT pa3IUYHbIX (U3UYECKUX IMapaMeTPOB M OHMOJIOTMYECKHX MEPEMEHHBIX [7]:
3aBUCHMOCTh OT HECYIIEH 4acTOThI -"TUI pe30HaHca" B Ipeesiax OnpeacsicH-
HBIX «OKOH» YaCTOTbI; 3aBUCUMOCTb OT MOIYJISIIAM U TOJISAPU3ALUN; HETUHEH-
Hasl 3aBUCUMOCTh OT MHTCHCHUBHOCTU B MpeJeax ONPEeICHHBIX «OKOH» HH-
TEHCUBHOCTH, BKJIIOYAs OYCHb HU3KYIO IUIOTHOCTH moToka sHepruu (I1113) /
yAeNbHYI0 TIOTIoNeHHYI0 dHepruio (SAR), comocTaBuMbie ¢ UHTEHCUBHOCTHIO
OMII ot 6a30Bbix cranmuii (bC); cyxeHne «OKOH» YacTOThl C YMEHbBIIICHHUEM
WHTEHCUBHOCTHU; BbICOKas 4yBCTBUTEIHHOCT, K HT MKB Kk npogomkuTensHo-
CTHU OOJIYYEHUIO M MPEPHIBUCTOMY BO3JEHCTBHIO; 3aBUCUMOCTb OT IUIOTHOCTH
00TyJaeMbIX KJIETOK, KOTOPHIE B3aMMOJICHCTBYIOT MEXKIy co0oi B TeueHne HT
MKB Bo31eiicTBUS; 3aBUCUMOCTD OT TeHETHYECKHUX JOCTIKCHHH , (PU3HOIOTH-
YECKHUX TEPEMEHHBIX B TEUYEHUE BO3JCHCTBHS M MOTEHIMATIA PaJUKaJIbHBIX
«MYCOPIITUKOBY» / aHTHOKHUCIIUTENICH, HaIleICHHBIX Ha MuHUMM3aiuio MKB
s dexra. SAcHo, 4TO OOIBIIMHCTBO U3 NMEPEUUCICHHBIX YCIOBUM, BIUMIONIUE HA
onosrpdexrst MKB HU3KON MHTEHCUBHOCTH, HE MOTYT paccMaTpUBaThCA IS
TeIJIOBBIX A(h(PEKTOB.

Her emie moaTBep KICHHBIX HAOMIOACHUN, YTO TMOJ, WHIAWBHIYaJIbHBIC
0COOCHHOCTH, KOHIICHTpAIHUS KHCIOPOJa, CTaTHYECKUE MArHUTHBIC IO
(CtMII) wu Omyxparorue» DMII moryT urparbh posib B TEUEHUE BO3ACHCTBUS
HT MKB [7].
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HecmoTtps Ha 3HAYUTETHLHOTO YUCIIO MCCIIEIOBAHUM OMOJIOTHUYECKOTO JIeH-
ctBust OMII HeTennoBBIX yPOBHEH, TOJLKO HEMHOTO HCCIEIOBAaHUN OBLIO BbI-
MOJIHEHO, YTOOBI BOCIPOM3BECTU NMEPBOHAYAIbHBIC(OPUTHHAIBHBIC) JAHHBIC B
ycnoBusx BosaeictBuss HT MKB. [leiicTBuTebHO, HEOOXOIUMO OTMETUTh, YTO
"OTBETHI BOCIHPOU3BEACHUS" OOBIYHO HE COMOCTaBUMBI C TEPBOHAYATIHLHBIMU
(OpurHHATBHBIMU) PE3yJbTaTaMU WIIA U3-32 OTCYTCTBHS MOAPOOHOTO OTTHUCAHMUS
BaKHBIX NTAPAMETPOB BO3JEHUCTBUS WUJIU M3-3a CYIIECTBEHHBIX PA3JIUYUN B 3TUX
rapaMeTpax MEXAy MepBOHAYAIbHBIM UCCIEAOBAHUEM M MOCIEAYIOUIUX, IPO-
BOJAMMBIX C IIEJBIO BOCIPOU3BEICHUS OPUTHHAIBHBIX PE3YJIBTATOB.

OLIEHKA CTENEHH PHUCKA CHUIHAJIOB, MCIOJIB3YEMBIX B MOBHJIBHOI PA-
JHAOCBS3N

be3onacHble HOpPMAaTUBHBIE YPOBHU M PEKOMEHIAIMN HEKOTOPBIX OpraHu-
saimit Tuna ICNIRP [8] 0asupyrorcst Ha pe3ynbraTtax UCCieloBaHUsl OHOJIOTH-
4yecKoro JiercTBus TemioBbix ypoBHert OMII PY npu B ocTphix 00dyUYeHUsAX H,
10 HallIEMy MHEHMIO, HE MOT'YT 3aIlUTUTh HACEJIEHHE OT BO3MOYKHOIO HETEIUIO-
Boro xponuueckoro BosaeicTBuss HT MKB oT ncTouHnkoB MOOMIIBHOM paguo-
cBs3u. HekoTopble HanlMoOHaNIbHBIE Oopranu3anuu, Hanpumep, RCNIRP ycrano-
BUJIM 3HAYUTEILHO Oojiee HU3KMEe Oe3omacHble ypoBHH DOMII PY, xotopsie Oa-
3UPYIOTCS HAa pe3ysbTaTax MCCIeNOBaHMs OWonorndeckoro aectus OMII
HETEIJIOBBIX YPOBHEHN B YCJIOBUSIX XPOHUYECKOTO BO3AEHCTBHS [9].

B Hacrosiiee BpeMms, HOBasl CUTyallMsl BO3HHUKJIA, KOTJA BCE HACEJIEHUE
NOJBEPraeTcs XPOHUUECKOMY BO3IECUCTBHIO (HAMHOTO JO0JbIlIE, YEM 3TO ObLIO
panbiie) HT MKB oT pa3nuuHbIX TUIIOB MOOWJIBHOM pPajuoOCBS3H, BKIIIOYAs
GSM u UMTS/3G tenedonst bC, WLAN (OecnipoBoiHbI€ JIOKAJIbHBIE CETH),
WPAN (Wireless Personal Area Networks) momo6uo Bluetooth, DECT (Digital
Enhanced / former European/ Cordless Telecommunications) - GecripoBOIHbBIE
TeIe(POHBI.

RCNIRP npusHaet, 4To yCTaHOBJIEHHbIE paHEE HOPMATHUBHBIE YPOBHU HE
COOTBETCTBYIOT CYIIECTBYIOIIEH paJWallMOHHOW CUTYallMH, KOIZa BCE Hacele-
HUe noasepraercs Bo3aeicTeuo MKB ¢ paznuyHbIME CUTHAJIaMH C TTPOIOIKU-
TEJIBbHOCTHIO 00y4eHUSI, COMTOCTABUMOTO C POAOIKUTEIBLHOCTHIO XKU3HU [10].
Kpome Toro, O0NbIIMHCTBO HACENICHHMs], BKIIOYAs JE€TEl, MOABEPTatoT €3KEHEB-
HO DOMII cBoii ronoBHOM MO3T [11].

bonbmmHCTBO peanbHbix curHaioB MKB, koTopble MCHOJIB3YIOTCS B MO-
OWJIbHOM CBsI3W, MOKa HE OBLIM MPOBEPEHbI Ha HeOiaronpuaTHbie S(H(EKTHI.
OuyeHb HEOOJBIIOE YUCIO UCCIAEAOBAHUNM ObUIO CIENAHO C peajbHbIMHU CUTHA-
JaMU U M0 MPOJOJKUTEIBHOCTH U IIPEPBIBUCTOCTH BO3IEUCTBUS B COOTBET-
CTBUH C ycloBUsIMU 00iyueHus DMII MoOmnbHOM cBsA3U. B HEKOTOPBIX Hcclie-
JOBaHUAX, B YCIOBHUIX TakK Ha3blBAE€MbIX “‘MOOHUIBbHBIE MOJOOHBIE
cBs3u” (mobile communication — like) curnaner ObUTH MCCIIEIOBAaHBI COOTBET-
CTBYIOIIIME PEXHUMBI, YTO, OAHAKO, (PaKTUUECKH OTIMYAIOCh OT PEalIbHBIX BO3-
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JCHCTBUI B TAaKMX Ba)KHBIX NapaMeTpax Kak Hecyllas 4acToTa, MOAYJSLHUA,
NoJIsipU3alus, MPOJOJIKUTENIBHOCTh U MPEPBIBUCTOCTh oOiydeHus. Jlo kakoi
CTENIEHU TaKWE€ MCCIEIOBAaHUS ONTHUMAJIbHBI I OLEHKU PUCKOB 310POBbS OT
MKB Mo0unbHOM cBsi3H, MOKa He u3BecTHO. Hampumep, nmonb3oBarenn GSM
obmygatorcss MKB ¢ pa3nudHbpIMA HECYIITUMU YaCTOTaMU B T€UCHHE TEPETOBO-
poB. EcTh 124 pa3nuuHBIX KaHAJIOB/4acTOT, KOTOPHIE MCTOIL3YIOTCS B EBporie
st ctangapra GSM 900. Onu otimyatorcst Ha 0.2 MI'1 B [uana3oHe 4acTOThI
or 890 MI'u no 915 MTI'n. Ilonb3oBarenu MoOuIbHOrO TeiaedoHa CHAOKEHbI
paznuuHbiMU 4YactoTaMu oT BC B 3aBUCUMOCTU OT YHCJIa KOHTAKTHUPYIOIIUX
noJjp30BaTeneid. bazoBas cTaHIUS MOXET U3MEHUTh YacTOTY B TEUYEHUE CAMOI0
pasroBopa. Ilokazano, yto HeOmaronpusarasie d3pdexkrsl HT MKB oT MoOuib-
HBIX TeneporoB GSM MoryT 3aBuceTh OT HecyIel yacToTsl [ 12-14]. YacToTHO
3aBucumbie 3 dextst MKB GSM na 53BP1/g-H2AX nenrpax BoccTaHOBICHHUS
JIHK B num¢ormTax yenoBeka OT 3A0POBBIX M CBEPXUyBCTBUTEIBHBIX K DMII
monent, ¢udpobiacTax U CTBOJIOBBIX KJIETKaX 4YeJIOBeKa HAONIONaluCh B TIO-
BTOpHBIX wuccienoBanusax [12-14]. GSM wucnonsdyer GMSK wmomymsuuio
(Gaussian Minimum Shift Keying). Bonpeku tenedponam GSM, UMTS mo-
omnbHbIe TenedoHbl 3-ero nokosieHus (3(G) UCMONB3YIOT MO CYIIECTBY MOYJIs-
o QPSK (Quadrature Phase Shift Keying) u mmpokomnoaocHbIE CUTHAIBI C
nosnioco nponyckanusa 5 MI'u. MKB UMTS MoryT runoreTudecku npuBeCTH
K OoJiee BBIPAKEHHBIM OHOJIOTHYECKUM (DPEKTOM H3-3a BO3MOKHBIX «3(hek-
TUBHBIX» YaCTOTHBIX OKOH B MpeEAesiax HCIOIb3yeMOH MoJ0Chl. MUKPOBOIHBI
UMTS moryT BbI3BaTh BhIpakeHHbIE HeOnMaronpusitHeie 3P heKTsl B TuMdoru-
Tax 4eyioBeka, puoOpodiacTax U CTBOJOBBIX KieTkax [12-14].

CPOUYHBIE MOTPEBHOCTU B UCCJEJIOBAHUSX U JAJBHEUIIUE NEPCINEKTH-
Bbl B OIIEHKE CTEIIEHU PUCKA

Crnenyer okuaarh, 4TO HEKOTOpasi 4YacTh HACEJICHUs, TaKkasl Kak JeTu, Oe-
PEMEHHbIEC U TPYINa CBEPXUYBCTBUTEIBHBIX JIFOIEH OKaXXyTCs OCOOCHHO 4yB-
crButenbHa K Bo3nerictBuio HT MKB. CranoBurcs Bce 0Oojiee sICHO, YTO KOH-
nenuus SAR, koropas 6pl1a IMPOKO MPUHATA AJ1 GPOPMYIUPOBKU TPEOOBaHU I
K 0e30macHOCTH, HE MOXET OBITh MOJIE3HA, KaK €IMHCTBEHHAS] KOHIICTIIINS, JIJIs
OIIeHKU PHUCKOB 370poBbsi 0T MKT mo6unbHOU cBsizu. Ponb npyrux mapamert-
POB BJIEKTPOMAarHUTHOTO BO3JICUCTBUSI KaK HECyIllas 4acToTa, MOIYJALMS, MO-
JSpU3aIMs, TPOAOIIKUTEILHOCTh U TPEPHIBUCTOCTD OOIYUYEHUS TOJKHBI OBITh
MIPUHATA BO BHUMAHUE — 3TO CPOUHAsi polsiema Jisi CBoero perieHus. Pere-
HUIO 3TOM MPoOIeMbl MOTIIM Obl TIOMOYB 3HaHUSI OMOPU3UYECKUX MEXaHU3MOB
HeTerioBeiX 0uosdpdexroB MKB. Ilonnmanue mexanusmoB 6modddextos HT
MKB - naneko oT BCECTOpOHHEro nmo3HaHusi. MHOTO BONpOCoOB ocTaroTcs. Ha-
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npuUMep, OcCTaeTcst He sICHbIM, 3aBuUcUT Ju 6uospdext HT MKB ot anekrpo-
MarHMTHOTO IIyMa U CTaTUYE€CKOIO MarHUTHOTO IOJISI BO BpeMs BO3JEHCTBUS.
[Tomumo ¢yHIaMEHTaIbHON BaKHOCTH, 3HAHME MEXaHHU3MOB OMOJIOTUYECKOTO
nerictBus MKB HeTemioBoro ypoBHsi 06erdyusio Obl perieHue npoOiaeMbl 06e3-
OMacHOCTH MOOMIJIbHOM CBSI3H.

[Toka, OONBIIMHCTBO JIAOOPATOPUU M TOYTH BCE SIUIEMHUOIOTUYECKHE
UCCJIEIOBaHUSI HE NMPUHMMAJIM BO BHUMaHHE MHOTHE BaKHbIE OCOOEHHOCTH
pazButusa HT 6uosddexkroB u modaToMy. Aenanu O4eHb OrPAaHHUYCHHBIC 3aKITIO-
YEHUs] OTHOCUTENIHO BIMSAHUSI MOOWJIBHOM CBSI3U Ha 3/10POBbE IMOJIb30BATENEH.
MoxeT ObITh 3Ta Ipoliema ObliIa AAJIEKO OT UX HayYHBIX HHTEPECOB.

Heo6xoquMo OTMETUTh, UTO OJIHA TPYyIMIa SMUJIEMHOJIOTOB C JJIUTEIbHBIM
OTIBITOM HCCJIEIOBAHUS COOTHOIICHHS] MEXIy HCIOIb30BaHHEM MOOMIBHOTO
TenedoHa U PUCKOM paka Oblja MOCIeI0BATEIHFHO 00€CITOKOCHA OTHOCHUTEITBHO
BaxxHOCTH Tumna curHajia MKB u npopomxurtenbHocTH Bo3aehcTBus [15-18].
I'pynna Hardell Gpu1a nepBoii 31uAeMHUOIOTUYECKOM TPYIION B MOMBITKE U3Y-
YUTh OTNEeNbHO curHaidsl MKB oT nmepeHOCHBIX, aHATOTOBBIX U IU(GPOBBIX Te-
neponoB. Kak mpaBuio, aHanoroBble TeIePOHBI UMENN CaMYH0 BBICOKYIO KO-
pensuuio ¢ puckoM paka. IlepeHocHbie TenedoHbl ObUIM CBSI3aHBI C PUCKOM
Pa3BUTHS MO3TOBBIX OITyXOJICH, HEHPOMBI CIIYXOBOTO arapara u JuM@ombl T-
KJIeTOK. bonee cuiibHast 3aBUCUMOCTD WIIM Takasi ke Obljla OTMEUeHa B OTHOIIIE-
HUU HU(POBBIX U aHATOTOBBIX TEIE(POHOB, HECMOTPS Ha TO, UTO ypoBeHb SAR
ObLJT 3HAUUTETHLHO HIDKE, YeM MpH padoTe KabeIbHOTo MePEeHOCHOTOo TeledoHa
[15, 17-19]. DTOT Ba)HBINA pe3yabTarT MOXKHO PACCMOTPETh KaK HE3aBUCHUMOE
cOOBITHE, KOTOPOE MOXKHO M3y4aTh Ha AMHUAEMHOIOTHYECKOM YPOBHE, a TAKXKE B
UCClIeIOBaHMUAX in vitro U in vivo npu Bo3aedcteun HT MKB, npunumas Bo
BHUMaHHE, 4T0 0M03(h(EKTHI 3aBUCAT HE UCKIIIOUNTETbHO oT SAR/PD, HO Tak-
&Ke U OT IpYyrux napameTpoB. JOMKHO OBITH TaKKE OTMEYEHO, UYTO SIUIEMHUO-
JOTUYECKUE JaHHBIC SIBISIOTCS CIOPHBIMH M METOAOJOTHYECKUE DPA3IHUuus
MPOAOKAIOT OCTaBaThCsl MPEIMETOM J1€0aTOB MEXKIY Pa3IMYHBIMU HAyYHBIMU
rpynmnamu uccienoanus [19, 20]. Oxanako, moaxon rpynmnbl Xapjemia 6osee
JEHCTBEHHBIM C MEXaHUCTUYECKOW TOUKH 3PEHUS, U 3TO JIOJIKHO OBITH MIPUHSTO
BO BHUMAHHE MPU CPABHEHUU C pe3yibTaraMu APYTUX SIUJIEMHOIOTHUYECKUX
IPyIII, KOTOPbIE WM HE OCBEIOMJIEHBI WM UTHOPUPYIOT CIOXHBIE 3aBUCHUMO-
ctu pa3Butus OmoddexroB mpu Bozaeiicteun HT MKB ot pasznooOGpa3Hbix
bu3nIecknx 1 Onosorndeckux mapamerpos [20].

Hannsie 00 s¢dekrax MKB  oueHb HU3KON MHTEHCHUBHOCTU M CyIlIE-
CTBEHHAsl pOJib MPOJOKUTEIILHOCTU BO3ACUCTBUS B 3TUX d(PPeKkTax, Hapsay ¢
JTAHHBIMU, TTOKa3bIBAIOLIME, YTO PA3BUTHE HEOIArONMPUSATHBIX PE3YyJIbTATOB MPHU
BozneicTBuM MKB HetemoBeix ypoBHel oT GSM/UMTS MOOUIBHBIX Teme-
(OHOB 3aBUCUT OT HECYIIEH YacTOThl M THMA AJIEKTPOMArHUTHOIO CUTHaja ,
MpeasararmT, 9T0 MUKPOBOJIHBI OT bC MOTYT Tak)ke BhI3BaTh HEOIATOMPHUSITHBIC
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3¢ (PEKTHI B YCIOBUSAX MPOJTOHTUPOBAHHOTO JITUTEILHOTO OOMYyUYECHUS U JTOJKHBI
HOOLPUTH UCCIEAOBAHUS, UCIIONIb3Ys pealibHble curHaisl oT bC [21].
3aBucuMocTh pa3Butus HebnaronpuatHoix 3¢dextoB HT MKB ot Hecy-
el YaCTOThI U TUIIE CUTHAJA JIOJKHA ObITh MPUHSITA BO BHUMaHKE IIPHU pa3pa-
OOTKHM CTaHIApTOB OE30MMACHOCTH W MPHU HAOTIOACHUAX IN VIVO H MUAESMHUOJIO-
THYeCcKuX uccienoBaHusx. OIHO BaKHOE 3aKiIIOUYeHHEe, OOYCIOBIECHHOE MO-
CTYMTHOCTBIO HCCIICOBAHUN 1IN Vitro W In Vivo MOXET OBITh CJENIaHO: AIUe-
MHUOJIOTHYECKUM HCCIICIOBAHUSAM HE JOJKHBI OBITH OTJAHO MPEUMYIIECTBO
JUIS OLIEHKW CTENEHHM PUCKA MPEXKAE, YEM ATHU HCCIICIOBAHUS HE CTaHYT J0-
CTYNHBIMH C TOYKH 3pEHUSI 0a30BOr0 MEXaHUCTHUUECKOTO TMOHUMaHusi Ouosd-
dekroB HT MKB. D710 3akntoueHue 0a3upyercs Ha ABYX NPUHIUIIHAAIBHBIX
aprymenTtax. [Ipexae Bcero, mouTH HEBO3MOXXHO BBIOpaTh HEOOITyUeHHBIE KOH-
TPOJIbHBIE TPYIIIbI, TOTOMY YTO BCE HACEJIECHHWE BO MHOTHMX CTpaHaxX MoJBepra-
eTcsl 00yUeHHIO MUPOKOMY Auanazony curaaioB MKB u3 paznuyHbIX uctou-
HUKOB THUIIA MOOWJIbHBIX TeJIe(OHOB U 0A30BbIX CTAHIUN/MaUT pa3INYHbIX BU-
noB, WLAN, WPAN, DECT 06ecnpoBoHbIX Tele(OHOB U 0OECHEUUBAIOT Ty
MPOJIOJKUTEIBHOCTh BO3JEUCTBUS, 10 KpaiHell mepe 10 romamu, T.€. mepuoj
OKHMJIaHUS paKa. ITO 0OCTOSATEIBCTBO, MOXKET OBITH O0Jiee BaXKHO JJISI OIICHKHU
HeOmaronpusTHoro BiausHuS Ha 3mopoBbe HT MKB uwem PD/SAR. [lomkHO
OBITh TIOJYEPKHYTO, YTO HECOOTBETCTBYIOIIEE OMPEICICHHE HEOOTyUeHHBIX
KOHTPOJIBHBIX TPYNI - TUITUYHBIN MTOTOK 3MUAEMHUOIOTMYECKUX UCCIICIOBAHUM,
KOTOpBIE HE 0a3UPYIOTCS HA MEXAaHUCTUYECKUX MOHATHAX, oTHOCsAmuxcs Kk HT
MKB [22]. CybbexkTuBHOE neneHue TenedOoHHbIX Toib3oBaresnei Ha "o0mydeH-
HBIX» U Tpynn "HEOOIYUYEHHBIX - KOHTPOJIb" JIeNlaeT TaKWe MCCIEOBAHUS HE
OKOHYATEIbHBIMU. JTO SCHO, YTO TaKHE SIUJIEMHOJIOTUYECKUE UCCIIEAOBAHUS
HE MOTYT HMCIOJb30BaThCcsl Kak (DOH ISl OLEHKU CTeNeHU pucka. Bo BTOpBIX,
HeOmaronpusaTHbIE 003D (PEKTHI TeUCTBUS "BpeAHBIX" CUTHAJIOB 3aMacKHpPOBa-
HO, TIOTOMY YTO JIFOAU TOJBEPraloTCs pa3jIMuHbIMU CUTHAJIaM/4acToTaM, BKIIO-
yasi Hed(PGEKTUBHBIMUA WJIM JTa)Ke TUIOTETUYECKU BBHITOAHBIMU. [loaTOMYy, Te-
KYIIUE SMUEMHUOIOTUYECKUE UCCIIEIOBAHUS MOTYT ObITh HEOKOHYATEIhHBIMH,
€CIIM TOJIyYEHBI Pe3yJbTaThl OTpUIIATEIbHBIE (HUKAaKUE PUCKU HE ObUTH Halie-
HbI), WJIA HEIO0OIEHKA 3HAYUMOCTH OIMACHOCTH OMPENEIECHHBIX HCIOJIb30BaH-
HBIX BPEIHBIX CUTHAJIOB, €CIIU MOJYYEHBI MOJ0KUTEIbHBIE PE3YIbTaThI.
RNCNIRP npennoxui, 4To0bl pyKOBOASIINE MPUHIIUIBI U OLIEHKA CTe-
nenu pucka st HT MKB Obutn cpouHo perraeMbl B UCCIEI0BaHUAX, OCHOBAH-
HBIMU Ha cieayromux npuoputetax [9]: (1) ocTpeie u xpoHUUeckne O0nod(d-
dekTbl peanbHbix curHaioB MKB, koTopbie UCTIONB3YIOTCS B HACTOSIIIEE BpEMsI
(GSM, UMTS/3G Ttenedonsl, 0a30BbI€ CTAHIIUU U JPYTUE AIIEMEHThI MOOUIIb-
HOU paiuoCBsI3u JIOJKEH OBITh BOCHPOU3BEACHBI B SKCIIEPUMEHTAX C MEPBUY-
HBIMU YEJOBEUYECKUMH KIIETKAMHU M TIPU HCIOIb30BAHUM COOTBETCTBYIOIIEH
TEXHUKH M METOAUK. B 3TUX TECTUPYIOIIMX HCCIEIOBAHUSAX JIOJDKEH OBITh
OLICHEH MOTEHIMA onpenesieHHbIX curHanoB MKT, koTopbie BBI3BIBAIOT He-
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onaronpusatabie 3¢ dexThl. Te "HeaddhekTuBHBIE" CUTHANBI UM YaCTOThI, KOTO-
pbI€ HE 3aTparuBaeT YEJIOBEUYECKUE KIETKH, TOJKHBI ObITh MACHTUPUIIUPOBAHBI
JUIsl TaJIbHEHIIero pa3BUTHS Oe30macHOM MOOMIbHOM paauocsssu. (2) Hccie-
JIOBaHUS C KMBOTHBIMU U JOOPOBOJIbLIAMU B KOHTPOJIUPYEMBIX YCIIOBHUSIX XPO-
HUYECKUX BO3JICHCTBUN KaK C « BPEAHBIMI», Tak U HEAP(HEKTUBHBIMU CUTHA-
nam MKB kak mokazaHo in vitro MOXeT ObITh U3Y4YEHO C MIEPBUYHBIMH YETIOBE-
YeCcKUMH KJeTKaMu. JlaHHbIE, MONydeHHbIE HAa JOOPOBOJIbIIAX MMEIOT OrpaHHU-
YEHHYIO [IEHHOCTh JUIA OLIEHKH PUCKA, T. K. OHH IPOBOJMIMCH B YCIOBHUSAX OCT-
PBIX BO3JEUCTBUN, HAONIONEHUS ObUIM KPAaTKOBPEMEHHBIE, a YCIOBUs OOIyye-
HUs ObUIM JaJeKu OT pealibHbIX cuTyanuil. (3) Pa3Burue HafeKHBIX U aJICK-
BaTHBIX  METOJOB KOHTPOJISI IepcoHabHOTO 00inydeHus. (4). JlomKHBI ObITh
3arJIaHUPOBAaHbl OCHOBHBIE MEXaHUCTUYECKUE U3YUEHUS, STTUIEMUOTIOTUYECKUE
WCCJIeIOBAHUS PA3IMYHBIX OTI0KEHHBIX HEONIAronpusTHBIX 3PPEKTOB ISt 3710-
poBbsi. HT MKB moryT 3aTpoHyTh pa3HOOOpa3Hble THIBI KJIETOK, TaKHUE Kak
KJIeTku mo3ra [23, 24], xkiuetku kpoBu [12-14, 25-27], xoxu u GudpodIacTs
[12, 28-31, cTBosIOBBIE KJIETKH [12, 32, 33], MOTYT BIUATH HA PENPOYKTHUBHbIC
opranbl U KayecTBO cnepmbl [34-38], mpenaHaradbHOE Pa3BUTHE WU ILIOJAOBU-
ToCTh [39, 40], HA pa3BUTHE PA3TUYHBIX TUIOB paka (OMyXOJu Pa3IuYHOMN JIO-
KaJu3alluid U JIeMKeMus), a Takke Ha Apyrue Bo3MoxKHbIE Oosne3nu. CremoBa-
TEJIbHO, BCE 3TH HCCIIEIOBAHUS JIOJKHBI OBITh MPOBeAeHbl. HenaBHo moiaydeH-
HBIE JIAaHHBIEC MPEIAraloT, YTOOBI PA3TUYHBIC TUIIBI paKa UMENN OOIIYI0 OCHOBY
reHes3a, 0a3upyroulyrocs Ha SMUTC€HETUYECKUX U3MEHEHUSX B CTBOJIOBBIX KIIET-
kax [41]. ODxcnepuMeHTaIbHBIE pe3ynbTarbl OTHOCUTENBHO BiusiHus HT MKB
Ha CTBOJIOBbIE KJIeTKHU [12, 32,33] MoryT ObITh OCOOEHHO Ba)KHBI JIJISl OLIEHKHU
CTEINEHU PUCKA paka.

HeoOxoquMbl COBMECTHBIE YCUIIMS HAyYHBIX TPYII B Mpelenax CHelu-
aJbHBIX HAMOHAJIBHBIX M MEXKJIYHApPOJHBIX MpPOrpamMM JJjisi OLEHKU CTENEHU
pucka BoznerictBuss HT MKB. D10 coTpyaHHUYECTBO TOJKHO BOBJIEYb KBAJIH-
(UIUPOBAHHBIX YUYEHBIX PA3IMYHOrO MpOoGuiIsi ¢ BO3MOKXHOCTBIO pa3HooOpas-
HOM SKCIEPTU3bl, 0OCOOCHHO BKJIIOYAsl T€X , KOTOPbIE UMEIOT OIBIT B U3yYEHUU
mexaHn3moB paszButus o6uospdextoB HT MKB. HMuaue, MOryT BO3HUKHYTh
3a0y>KJIEHUSI B MPABUIILHOCTU 3aKJIIOYEHUN WM B MPEKIEBPEMEHHOCTH Olie-
HOK PE3YJIbTATOB MO HE 3aKOHYEHHBIM HCCIIEIOBAHUSIM.
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ABSTRACT

Since pioneering investigations published in the beginning of 1970%, var-
ious biological responses to non-thermal (NT) microwaves (MWs) including
adverse health effects have been described by many groups over the world.
There is strong evidence that the NT MW biological effects depend on several
physical parameters and biological variables, which must be controlled in repli-
cation studies. Despite of considerable body of studies with NT MWs in biolo-
gy, only few studies were performed to replicate the original data on the NT
MW effects. It should be noted, that these “replications” are usually not compa-
rable with the original studies because of either missing description of impor-
tant parameters of exposure or significant differences in these parameters be-
tween original study and replication.

Apart from fundamental importance, the development of comprehensive
mechanisms for the NT MW effects is socially important. The effects of MWs
of mobile communications such as GSM and UMTS are of major concern be-
cause of increased exposure in many countries. It has been shown that adverse
effects of NT MWs from GSM/UMTS mobile phones on human lymphocytes
from healthy and hypersensitive to EMF persons depend on carrier frequency
and type of signal. Further investigations with human primary cells, animals
and volunteers are needed to elucidate possible adverse effects of MW signals
of various kinds that are used in wireless communication such GSM/UMTS
mobile phones and base stations/masts, WLAN, WPAN, DECT wireless
phones. Identification of those types and frequency channels/bands for mobile
communication, which do not affect human cells, is urgently needed as the high
priority task for development of safe mobile communication. Because NT MWs
affect cells of various types including blood cells, skin fibroblasts, stem cells,
reproductive organs the using of hands-free cannot minimize all adverse health
effects. Possibilities to minimize the adverse effects of NT MWs using various
approaches should be studied.

Numerous data on the NT MW effects clearly indicate that the SAR-con-
cept alone cannot underlie the safety guidelines for chronic exposures to MWs
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from mobile communication and other approaches are needed that will be dis-
cussed.

INTRODUCTION

Numerous sources of mobile communication result in chronic exposure of
general population to microwaves (MWs) at the non-thermal (NT) levels. Since
pioneering investigations published in the beginning of 1970 [1, 2], various
biological responses to NT MWs including adverse health effects have been
reported by many groups over the world [3, 4]. Numerous experimental data
have provided strong evidence for the NT MW effects and have also indicated
dependence of these effects on several physical parameters and biological vari-
ables [5]: dependence on carrier frequency of “resonance-type” within specific
frequency windows; dependence on modulation and polarization; non-linear
dependence on intensity within specific intensity windows including super-low
power densities (PDs)/specific absorption rates (SARs) comparable with inten-
sities from base stations; narrowing of the frequency windows with decrease in
intensity; high sensitivity of the NT MW effects to the duration and intermit-
tence of exposure; dependence on cell density that suggests cell-to-cell interac-
tion during response to NT MWs; dependence on genetic background, physio-
logical variables during exposure and a potential of radical scavengers/antioxi-
dants to minimize the MW effects. Most of these regularities clearly indicate
that the MW effects at low intensities cannot be accounted for any type of
thermal effects.

There are not yet confirmed observations that gender, individual traits,
oxygen concentration, static magnetic fields (SMF) and stray electromagnetic
field (EMF) during exposure may be of importance for the effects of NT MWs

[5].

Despite of considerable body of studies with NT MWs in biology, only
few studies were performed to replicate the original data on the NT MW ef-
fects. It should be noted, that the “replications” are usually not comparable with
the original studies because of either missing description of important parame-
ters of exposure or significant differences in these parameters between original
study and replication.

RISK ASSESSMENT OF SIGNALS USED IN MOBILE COMMUNICATION

The safety recommendations of some organizations such as ICNIRP [6]
are based on thermal effects in acute exposures and cannot protect from eventu-
al non-thermal effects of chronic exposures to the NT MWs from mobile com-
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munication. Some national authorities such as RCNIRP have established signif-
icantly lower safety recommendations that are based on studies with chronic
exposures and acceptance of non-thermal effects [7].

At present, new situation arose when general population i1s exposed chron-
ically (much longer than previously investigated durations of exposures) to NT
MWs from different types of mobile communication including GSM and
UMTS/3G phones/base stations, WLAN (Wireless Local Area Networks),
WPAN (Wireless Personal Area Networks such as Bluetooth), DECT (Digital
Enhanced (former European) Cordless Telecommunications) wireless phones.
RCNIRP admits that the established safety standards do not correspond to the
present situation when general population is exposed to variety of MW signals
with durations of exposure comparable with the lifespan [8].

Most of the real MW signals that are in use in mobile communication
have not been tested so far for adverse effects. Very little research has been
done with real signals and for durations and intermittences of exposure that are
relevant to chronic exposures from mobile communication. In some studies, so-
called “mobile communication-like” signals were investigated that in fact were
different from the real exposures in such important parameters as carrier
frequency, modulation, polarization, duration and intermittence. @ To what
degree such studies are relevant to evaluation of health risks from MWs of
mobile communication is not known. For example, GSM users are exposed to
MWs at different carrier frequencies during their talks. There are 124 different
channels/frequencies, which are used in Europe for GSM900. They differ by
0.2 MHz in the frequency range from 890 MHz to 915 MHz. Mobile phone
users are supplied by various frequencies from the base stations depending on
number of connected users. The base station can change the frequency during
the same talk. It has been shown that adverse effects of NT MWs from GSM
mobile phones depend on carrier frequency [9-11]. Frequency-dependent
effects of GSM MWs on the 53BP1/y-H2AX DNA repair foci in human
lymphocytes from healthy and hypersensitive to EMF persons, human
fibroblasts and human stem cells were observed in replicated studies [9-11].

GSM uses GMSK modulation (Gaussian Minimum Shift Keying). Con-
trary to GSM phones, UMTS mobile phones of the 3rd generation (3G) use
essentially QPSK (Quadrature Phase Shift Keying) modulation and irradiate
wide-band signals with the bandwidth of 5 MHz. UMTS MWs may hypotheti-
cally result in a higher biological effect because of eventual “effective” fre-
quency windows within the bands. UMTS MWs induced significant adverse
effects in human lymphocytes, fibroblasts and stem cells [9, 11].

URGENT NEEDS AND FURTHER PERSPECTIVES IN RISK ASSESSMENT

It should be anticipated that some part of population, such as children,
pregnant women and groups of hypersensitive persons may be especially sensi-
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tive to the NT MW exposures. It is becoming more and more clear that the SAR
concept that has been widely adopted for safety standards may not be useful
alone for the evaluation of health risks from MWs of mobile communication.
How the role of other exposure parameters such as carrier frequency, modula-
tion, polarization, duration, and intermittence of exposure should be taken into
account is an urgent question to solve. Solving this question would greatly ben-
efit from the knowledge of the biophysical mechanisms of the NT MW effects.
The understanding of mechanisms for the NT MW effects is far away from
comprehensive. Many questions remain to be addressed such as whether ef-
fects of NT MWs depend on electromagnetic noise and static magnetic field
during exposure. Besides fundamental importance, the knowledge of mecha-
nisms for non-thermal effects of MWs would facilitate the development of safe
mobile communication.

So far, most laboratory and almost all epidemiological studies did not
control many important features of the NT MW eftects and therefore, very lim-
ited conclusion regarding health effects of MWs from mobile communication
can be drawn from these studies. It should be noted that one group of epidemi-
ologists with a long-lasting experience in studying relationship between mobile
phone usage and cancer risk have consistently been concerned regarding impor-
tance of the type of MW signal and the exposure duration [12-15]. The group of
Hardell was the first epidemiological group in attempting to study separately
the MW signals from cordless phones, analogue phones and digital phones. As
a rule, analogue phones had the highest association with the cancer risk. Cord-
less phones were associated with the risk for brain tumors, acoustic neuroma,
and T-cell lymphoma stronger or in the same degree as digital and analogue
phones despite significantly lower SAR values were produced by cordless
phones [12, 14-16]. This important result can be considered as an independent
conformation, at the epidemiological level, of the observations from specially
designed in vitro and in vivo studies that the NT MW effects depend not solely
on SAR/PD but also on other parameters. It should be also noted that epidemio-
logical data are controversial and methodological differences are a subject of
debates between various research groups [16, 17]. However, the approach of the
Hardell’s group is more valid from the mechanistic point of view and this
should be taken into account when comparing with results with other epidemio-
logical groups that are either not aware of or ignore the complex dependencies
of the NT MW effects on variety of physical and biological parameters [17].

The data about the effects of MWs at super low intensities and significant
role of duration of exposure in these effects along with the data showing that
adverse effects of NT MWs from GSM/UMTS mobile phones depend on carri-
er frequency and type of the MW signal suggest that MWs from base-stations/
masts can also produce adverse effects at prolonged durations of exposure and
encourage studies using real signals from base stations/masts [18].
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The dependence of adverse effects of NT MWs on carrier frequency and
type of signal should be taken into account in settings of safety standards and in
planning of in vivo and epidemiological studies. One important conclusion
stemming from the available in vitro and in vivo studies is that epidemiological
studies should not be given priority for risk assessment before proper design of
these studies will be available as based on mechanistic understanding of the NT
MW effects. This conclusion is based on two principle arguments. First, it is
almost impossible to select control-unexposed groups because whole popula-
tion in many countries is exposed to wide range of MW signals from various
sources such as mobile phones and base stations/masts of various kinds,
WLAN, WPAN, DECT wireless phones and given that duration of exposure
(must be at least 10 years for cancer latency period) may be more important for
the adverse health effects of NT MWs than PD/SAR. It should be stressed, that
inappropriate definition of control-unexposed groups is a typical flow in those
epidemiological studies that are not based on mechanistic issues regarding the
NT MW eftects [19]. Subjective dividing of telephone users into “exposed” and
“unexposed-control” groups make such studies inconclusive. It is clear, that
such epidemiological studies cannot be used as a background for risk assess-
ment. Second, the adverse effects of “detrimental” signals are masked because
people are exposed to various signals/frequencies including non-effective or
even hypothetically beneficial. Therefore, current epidemiological studies may
be either inconclusive, if results are negative (no risks were found), or underes-
timate significantly the hazard of using specific detrimental signals, if results
are positive.

The RNCNIRP proposed that guidelines and risk assessment for NT MWs
should be urgently developed by studies based on the next priorities [7]: (1)
Acute and chronic bioeffects of real MW signals as currently in use (GSM,
UMTS/3G phones and base stations,...) should be tested in experiments with
primary human cells and using appropriate techniques. In these tests, a potential
of specific MW signals to produce adverse effects should be evaluated. Those
“ineffective” signals and frequency channels/bands, which do not affect human
cells, should be identified for further development of safe mobile
communication. (2) Studies with animals and volunteers under controlled
conditions of chronic exposures to both detrimental and ineffective MW signals
as revealed by in vitro studies with primary human cells. The data from the
acute exposures of volunteers have very limited value for risk assessment
because possible accumulation of effects during real chronic exposures is not
evaluated. (3) Development of reliable and relevant methods to control personal
exposures. (4) Based on mechanistic studies, epidemiological investigations of
various postponed adverse health effects should be planned. Because NT MWs
may affect variety of cell types such as brain cells [20, 21], blood cells [9-11,
22-24], skin and fibroblasts [9, 25-28], stem cells [9, 29, 30], reproductive
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organs and sperm quality [31-35], prenatal development and fertility [36, 37],
different types of cancer (tumors of various localization and leukemia) and also
other relevant diseases should be tested. Recent data suggest that different
cancer types have a fundamentally common basis that is grounded on
epigenetic changes in stem cells [38]. Therefore, the experimental findings
regarding effects of NT MWs on stem cells [9, 29, 30] may be especially
important for cancer risk assessment.

The collaborative efforts of scientific groups within special national and
international programs are needed for risk assessment of the NT MW expo-
sures. This collaboration should involve scientists with diverse expertise includ-
ing those having experience in studying the mechanisms of the NT MW effects.
Otherwise, misleading conclusions or inconclusive results may be expected.
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AKTYAJBHBIE BOITPOCHI OBECIIEYEHUS QJIEKTPOMATHUTHOM
BE30OITACHOCTHU COBPEMEHHBIX BECITPOBO/JHBIX CPEACTB CBsA3HU
THUITA WI-FI 1 BLUETOOTH. IIEPCIIEKTHUBbI PA3BUTHUA

Pybyosa H.B.!, Ilepos C.FO!., l'omosckuit M.FO.?
() 'Y HUU meouyunvr mpyoa PAMH
2 000 "Llenmp Unmennexmyanvhwvix Meouyunckux Cucmem "UMETUC"

Onucanbl poccutickue u MeHCOYHAPOOHble HPUHYUNBL SUSUCHUUECKO2O
HOPMUPOBAHUSL INIEKMPOMACHUMHBIX NOJel U U3IYYEHUU PAouo4acmomHo2o
OUana3oHa U B03MOXNCHblE NEePCneKmugvl capmonuzayuu. Paccmompenvl nep-
CNeKmu8bl pazeumus 6€CnpPoOBOOHbIX MEXHON02UU nepedaiu OaHHbIX HA OCHOBE
cemeticmea cmanoapmos 802.1x. [Ipeocmasnenvt npedsapumenvhvie pe3)ib-
mamol UsMepeHull YposHel d1eKMpPOMACHUMHBIX U3YYEHUll, C030A8aeMblX pas3-
JIUYHBIM KOMMYHUKAYUOHHBIM 000pyoosaruem cmanoapma Bluetooth u Wi-Fi u
8b100pOUHblE OaHHblIe IKCHPECC-OUACHOCMUKU OYEHKU BO3MONCHO2O0 GIUSAHUS
IMUX PAOUONEPeOarOWUX YCMPOUCNG HA OPSAHUIM YETLOBEKd.

HuTepec k mpoliieMe OIIEHKU PUCKA JJIsl 3JI0POBhS YEIOBEKA AIIEKTPO-
MarHUTHBIX TOJIeH paauodacToTHOoro auamnazoHa (OMII PY) oxBaThiBaeT Bce
0osee MIMPOKHUE CIIOU OOIIECTBA, YTO OOBICHSAETCS OBICTPO PACIIUPSIIOITIMUCS
chepamMu UX TPUMEHEHHS M HEYKJIOHHO BO3PACTAIOIIMMHU YPOBHSIMHU OOIyUe-
HUSI HACEJICHUS B MTPOU3BOACTBEHHBIX U OBITOBBIX YCIOBUsAX. ClECTBUEM 3TOTO
SABIJISIETCS. HEOOXOAMMOCTh JaJIbHEHIIIEr0 U3yUYeHHs] 0COOEHHOCTEN BIUSHUS Ha
OpraHW3M 4YeJIOBEKa HOBBIX UCTOYHUKOB OMII, B 1ensiX coBepileHCTBOBAaHUU
TUTHEHUYECKUX HOPMAaTUBOB  HAa OCHOBE HAKOIUIEHHOTO MHUPOBOIO OIBITA B
pEIIECHUN 3TOW MPOOJIEMBl U COBPEMEHHBIX B3IVISIIOB HA MEXaHM3MBI OMOJIOTH-
YECKOTO JACHCTBUS 3TOTO (haKTOpa.

KOHKpETHBIM TPUMEPOM PENIEHUS] TAKOTO pOoAa BOIPOCOB MOXKET CIIY-
KUTh pazpadborka B 2003 1. HAyyHO O0OOCHOBAaHHOTO TMTHEHUYECKOTO periia-
meHta OMII, co3gaBaemMbix cuctemamMu cotoBod cBsizu (CaunlluH
2.1.8/2.2.4.1190-03), koTopas 6azupoBanach Ha IPUHATON B CTpaHE METOJI0JIO-
MU TUTHEHUYECKOTO HOPMHUPOBAHUS, BKIIOYAONIEH B c€0s KOMIUIEKCHBIE T'H-
THEHUYECKUE, (PU3UOJOTHUCCKHE, W AKCIIEPUMCEHTAIBHBIC HCCIICTOBAHMUS.

Hecmotps Ha TO, 9TO OCHOBHOW BKJIAJ B OOOCHOBAaHHWE TMTHCHHYC-
ckux HOpMaTuBOB DMII BHOCST 3KCIIEpUMEHTAIBHBIE UCCIEIOBAHUS, YTO CBS-
3aHO HecHenu(PUUecKUM XapakTepoM (PYHKIIMOHAIBHBIX M MaTOJOTHYECKUX
HapylIEHUH, BO3HUKAKOIINX Y YEIOBEK IO/ BO3JACHCTBHUEM PAJHOBOIIH POJIb
TUTHEHUYECKUX UCCIICOBAHUM MPU OIIEHKE XxapakTtepa Bo3aercTBusi IMII Ho-
BBIX MCTOYHUKOB M HOBBIX PEKUMOB I'€HEpALIMM YPE3BbIYAHHO BBICOKA, TAK KaK
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MMEHHO TUTMEHUYECKUE HUCCIEIOBAaHMS CTaBSIT CBOCU LIEJIbIO OMPEACIICHUE
MHTEHCUBHOCTHBIX U BPEMEHHBIX MapaMeTPOB BO3JICUCTBYIONIETO (PaKTopa.

B Hacrosiiiee Bpemsi Kak CIEAYIOIIMI 3Tar pa3BUTHUS HOBBIX UCTOYHU-
koB DOMII, oTyacTu CBsI3aHHBEINA ¢ BCe OOJIBIITMM OXBAaTOM YEJIOBEUSCTBA CHCTE-
MaMH COTOBOM CBSI3M U KOMITBIOTEPHBIX CETel, HaOIofaeTcs NalbHelIee nH-
TEHCUBHOE pa3BUTHE 00JACTH MH(POPMAIIMOHHBIX TEXHOJOTHH, rae OOnblias
4acTh 3aHATa cUCTeMaMu KoMMYyHUKaruu. [losBistonieecss Ha ppIHKE KOMMYHU-
KaIlMOHHOE 000pYyJIOBaHUE OCHAIICHO Pa3IMYHBIMU YCTPOWCTBAMH CBSI3H, KaK
IIPOBOJIHBIMU, TaK U OCCIPOBOHBIMU, IPUYEM BTOPAsi COCTABIISAIOIIAS pPa3BUBa-
€TCsl HAMHOTO UHTEHCUBHEE.

YBenuyeHne KOJMYECTBA HMCIOJIb3YEMbIX YEJIOBEKOM pPa3HOOOpa3HbIX
IPUEMONIEPENAIOIINX YCTPOUCTB CO3/1a€T KOMIUIEKCHOE BO3JIEHCTBUE HA Opra-
HU3M, KOTOPOE€ TPYIHO OLICHUTh, HE 3HAs BIUSHUSA OTIACIbHBIX HMCTOYHUKOB
AJIEKTPOMArHUTHOTO M3iyudeHus. Ha ceromHsimHuii IeHb MIUPOKO pacrpocTpa-
HEHHBIMU CTaHJapTaMu OOMEHa JaHHBIX SBJISIOTCS OCECIPOBOJHAS MHUPOBAs
nokansHas cetb (Wireless World Area Network - WWAN) u 6ecripoBojiHas
nokanbHas BeuuciutenbHas cetb (Wireless Local Area Network - WLAN),
OJTHAKO CYHIECTBYIOT €Ille JB€ OOJbIINE KaTeropuu: OECIpOBOAHAS rOpojcKas
nokanpHas cetb (Wireless Metropolitan Area Network — WMAN) u 6ecripo-
BOJIHAs JIOKanbHas mepcoHanbHas ceTh (Wireless Personal Area Network -
WPAN). He cmoTpst Ha pa3HOOOpa3ue Kareropuil U MpoOTOKOJIOB OOMeHa, BCe
OHM BXOAST B CHEIU(UKALNIO CTaHIAPTOB OECIpPOBOJHBIX CETEeM ceMelcTBa
802.1x. OCHOBHBIC pa3IUYMs 3aKIIOYAIOTCS B 00JaCTH OXBara IMOJIb30BaTeNeH
CETH.

B coBpemMeHHOM Topojie CEroAHsi yCTOMYMBO Pa3BUBAIOTCS JIBa THUIA
oecnpoBoaHbIX JoKaIbHBIX ceTed WWAN u WLAN, HO ¢ paciiupeHrueM KOoM-
MYHHMKAIIMOHHBIX BO3MOKHOCTEH COBPEMEHHBIX YCTPOMCTB Hayaja pa3BUBAaThCS
u cetb WPAN. B cBsi3u ¢ yBenIMYEHHMEM KOJIMYECTBA MOJb30BATENCH KAXKION
CeTH W HEOOXOAMMOCTHIO MH(MOPMAITMOHHON €MKOCTH Ka)KJOTO KaHaja CBS3HU
pa3paboOTUUKK 00OPYAOBaHUSI BHENIPSIOT HOBBIC MPOTOKOJIBI OOMEHA JaHHBIX U
pacmupsroT yacToTHbIM nuana3oH. B cemeiictee WWAN crangapra GSM wuc-
nosib3ytoTcss Hecynme yactotel 900/1800/1900 MI't, oOyciioBneHHbIe Tpebo-
BaHUSIMU OXBaTa CETH, TO B 00Jiee JIOKAJIbHO OIPAHUYEHHBIX CETAX MCIOJIb3YeT-
cs nuana3oH yactot 6osee 2,4 I'T.

[ToTentmanpHast OMACHOCTH JJISl YEIOBEKa MPU padoTe C ITUMHU CeMEH-
CTBaMHU yCTPOMCTB TpeOyeT pa3pabOoTKu YETKUX KPUTEPHUEB OLICHKU UX HeOna-
TONPUATHOTO NEHCTBUs. B OCHOBE TMIMEHMYECKOM pENIAMEHTAllMU  BO3ACH-
ctBuit OMII, kak u apyrux (HakToOpoB XUMUYECKOM U (PU3MUECKOU MPUPOJIBI,
3aJI0KEH MPUHIIUI UCKIIFOUEHHUS UX BPEIHOTO BIUSHUS HAa COCTOSIHUE 3/I0POBbS
paboTaroumx Ha NPOTSKEHUU BCETO MEPHOa UX TPYAOBOU €SI TENHHOCTH.

Pa3paboTaHHble W TMPUHATHIE B HACTOSIIIEE BPEMSI B pa3HbIX CTpaHax
TUTUCHUYECKUE PETIAaMEHThI, YCTAHABIMBAIOIIME TMPEACIbHO JIOMYCTUMBIC
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(KOHTPOJIUPYEMBIC) YPOBHH AJIEKTPOMATHUTHOTO M3IYYECHHS PATUO4YaCTOTHOTO
nuanazoHa (OMMU PY), cylecTBEeHHO OTIMYAIOTCS KaK 110 HOPMHUPYEMbIM Ia-
paMeTpaMm, Tak U o ux 3HayeHusm [1].

B cootBercTBUM ¢ aelicTByromuMu B Poccuiickont deaepaiuu HopMa-
TUBHBIMHM JJOKyMEHTaMH HOpMHUpyeMbIMU nlapamerpamu OMU PY B nuanazone
300 MI'u-300I'T'11 sBIISIFOTCSE TIOTHOCTH moToka sueprun (I19), B MkBT/cM?
AHepreTuyecKas sKcno3uius kak npoussenaenue [1110 na Bpems [2]. B CIIA u
cTtpaHax EBpocoro3a B kauecTBE OCHOBHOTO orpanudeHus (“‘basic restriction”)
JUISl aHAJIOTHYHOTO Juaria3zoHa yactor OMMU ucnosnb3yeTcs BeTuYrMHa yAEIbHOU
nomioneHHoN MolHoCcTH (specific absorption rate - SAR), B BT/kr onpenensie-
Mas B CTaHAApTHOM (paHTOME, a B Kauy€CTBE KOHTPOJIUPYEMOro mapamerpa
(“controlled level”) ODMMU sBasercs MIOTHOCTh MOITHOCTH (“power density”),
cootBeTcTBYtomas npuHsaTomy B P® nonsituro  III13D [3]. Mmerommecs Heco-
OTBETCTBUS SIBIISIIOTCSI CIEJACTBUEM PA3TUYHBIX JO3UMETPUUECKUX MOJIXOJI0B K
ONPEACIICHUIO BEIUYUHBI YHEPIETUUYECKONW AKCHO3ULMMU [2] M BEIWYUHBI TO-
IJIOIIEHHOW MOIIHOCTU u3iyueHus u SAR [3.,4].

Tak npu pa3paboTke MEXIYHAPOAHBIX CTAHJIAPTOB, PEIIAMEHTUPYIO-
mux [IJY DMII pa3nuyuHbIX 4aCTOTHBIX JWANa30HOB, OCHOBHBIM MCTOYHUKOM
pENpPE3eHTATUBHBIX JTaHHBIX SIBISIOTCS OMYOJIMKOBAHHBIE PE3YNbTATHI Pa3IUy-
HBIX WCCIIEOBAaHUHN 10 M3ydeHUI0 Ononorudeckoro nericteus OMIIL. [Ipu atom
CEpbE3HOEC BHUMAHUE YICJISIETCA KPUTHUECKOMY aHAJIM3y UMEIOLIEHCS HAyYHOU
mutepatypbl. CormacHO KputepusiM Mex1yHapOAHON KOMUCCHUH MO 3alIUATE OT
Henonusupyromux u3nyuyeHu(ICNIRP)u EBponeiickoro komutera mo CTaH-
naptuzauun B obnactu B anekrporexHuku (CENELEC), kotopsie u 1mo-
JIO’)KEHBI B OCHOBY JEHCTBYIOLIME B EBpPOCOIO3€ PEMIaMEHTOB MPOU3BOJICTBEH-
HbIX Bo3aercTBui OMII, nuteparypa mis aHanuza (0030pa, pacCMOTPEHHS)
J0JHKHA OBITh OMyONHMKOBaHA B HAay4YHBIX  pedepupyeMbix (pereH3upyeMbIX)
KypHaax.

B eBporneiickux 1 MEXIyHAPOJIHBIX CTaHAAPTaX JA€TCA KPaTKOE OIU-
CaHWE MPUHLIHUIIOB HOPMUPOBAHUS. B OCHOBE HOPMUPOBAHUSI, IPUHATOTO B 3a-
pYOEXKHBIX CTpaHax, JexaT cleAyroniue nojaoxenus. [lox geiicTBuem snekTpo-
MAarHuTHOTO MOJisi, B KOTOPOM HAaXOJUTCS YEJIOBEK, B €ro Teje BO30yKIaeTcs
anekTpuyeckui Tok. [lomararot, uro Ha yactorax 70 1 MI'1 3TOT TOK OKa3bIBa-
€T HEMOCPE/ICTBEHHOE BPEIHOE BO3JCUCTBHME HA MBIIICYHbIC TKAaHU, HEPBHYIO
CHUCTEMY M JAPYTHE OpraHbl yejoBeka. [lo pe3yiabraram MeauKo-OMOIOTHYECKUX
WCCIICIOBAHUM YCTaHABIMBACTCS MPEIEIbHO JOMYCTUMAsl IIOTHOCTh TOKa
(ITAIIT) B Tene uenoBeka (The basic restrictions for current densities in the
body). CBenenust 0 TOM, Kak 3TO KOHKPETHO JI€JIA€TCs, B JIUTEpaType OTCYT-
ctBYy1OT. [lonyuennbie 3Hauenusa [IIIIT ucnonb3yrorcs mnsa pacuera IIJ1Y ma-
pPaMeTpOB AIEKTPOMATHUTHOIO TOJI, KOTOPBIE MOJIEKAT KOHTPOIIO MpU odec-
MEYEHUM DJICKTPOMarHuTHOM Oe3zomacHocTH. Ha HuU3KMX yacTtoTax (B 4acCTHO-
CTH, Ha 4yacTtoTax, Hmwxke 1 MI'1) TakuMu mapamMeTpaMu SIBJISIIOTCS HANPSIKEH-
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HOCTH DJIEKTPUYECKOro M MarHutHoro nois. Pacuer IIJ[Y ocymecTtBusercs B
pe3yabpTrare pelieHus 3aJaud O BO30Y)KIEHHUU TOKa B MOJENIM Tejla 4eloBeKa,
IOMEILEHHON BO BHEIIHEE AJIEKTpUUECKOe (MAarHUTHOE) MOJIE U YCTAHOBJICHUS
CBSI3U ME¥K/1y IUIOTHOCTBIO TOKA B TEJIE YEJIOBEKA M HAMPSIKEHHOCTHIO BHEIIHE-
IO AJIEKTPUYECKOro (MarHUTHOTO) noJisd. Mcromns3ys 3Ty CBA3b, IO U3BECTHOMY
3HauyeHnI0 SAR ycTaHaBIMBaIOT MPEAEIBHO JAOMYCTUMbIE 3HAYEHUS HAPSKEH-
HOCTH 3JIEKTPUUYECKOTO (MarHUTHOrO) moist. Creayer oco00 MOAYEPKHYTh, YTO
IIIY ycranaBmuBaroTcs sl apaMeTpPOB UMEHHO BHEIIHETO JIEKTPOMArHUT-
HOT'O MOJs, T.€. IEKTPOMATHUTHOIO IOJISl, KOTOPOE CYILIECTBYET B CpElE IPHU
OTCYTCTBUU TeJla uenaoBeka. HemoHumManue 31oro 00CTOsATENbCTBA MHOTAA TIPU-
BOAUT K HEOpa3yMeHUSIM. [10SBIAIOTCS MOMBITKU YYECTh UCKAXKEHUSI, KOTOPBIE
BHOCUT YEJIOBEYECKOE TENO, MOMENIEHHOE BO BHEIIHEE DJIEKTPOMATHUTHOE
1oJIe, 1 B COOTBETCTBUHM C 3THUMH HCKOXEHUSMHU JIHOO CleNaTh MOMPAaBKU K
[1AY, nubo pazpaboraTh U3MEPUTEIBHBIN MPUOOP TaK, YTOOBI OH MOAEIUPOBAI
HCKa)XECHMS, aHAJIOTUYHbIE Telly yenoBeka. Ha camom xaene, U3 3TOro BUAHO,
YTO BOZHMKHOBEHME THUX MCKAKEHUU yke yuTeHo npu pacuere [I[Y mo ycra-
HOBJIEHHBIM 3HaueHUsAM [IJII1T, u n3mMepsATh HyKHO apaMeTpbl UMEHHO BHEII-
HEro 3JIEKTPOMArHUTHOTO TOJISI U U3MEPUTENbHBIE TPUOOPHI JOJIKHBI U3MEPSITh
MMEHHO TlapaMeTphbl BHEIIHETO AJIEKTpoMarHuTHoro nossi. Cesizp Mexay TIY
u [IJIIIT mMoxeT ObITh yCTaHOBJIEHA HE TOJBKO TEOPETUYECKH, HO M IKCIEPH-
MEHTaJIbHO, €CJIM TOMECTUTh MaHEKeH ((paHTOM, MOJIETb YeJIOBEKa), UMEIOIIUI
HEO0OXO/IMMBIE JJEKTPUUECKUE MapaMeTphl, BO BHEIIHEE 3JIEKTpudeckoe (Mmar-
HUTHOE) MOJIE U U3MEPSATH B Pa3HBIX TOUKAX MaHEKEHA IJIOTHOCTh TOKA.

Ha wacrorax Beime 1 MI'1 monararoT, 4To BpeaHOE BO3ACHCTBUE Ha
OpraHu3M OKAa3bIBAET HE HEMOCPEACTBEHHO MPOTEKAIOIINI TOK, a TEIUIO, BbIIE-
JsieMoe TIPU MPOTEKaHUM TOKa B Telie ueyoBeka. [1o pesynbratam mMennko-0no-
JOTUYECKUX HCCIEAOBAHUN YCTAaHABIMBAIOTCS MPEAEIbHbIE 3HAUCHHS IS
YIEIbHON MOIIHOCTH TEIUIOBBIX moTeps — SAR. Onucanue 3Toi npoueaypsl B
CTaHJapTax OTCYTCTBYET. Jlanee Ha OCHOBE YCTAaHOBJICHHBIX 3HAUEHHUI ITPOBO-
14t pacuet [1/[Y mapameTpoB BHELIHETO 3JIEKTPOMarHuTHOTO 1osist. i aToro,
KaK U B cilydyae yactoT Huwxke 1 MI', pemaercs 3aga4a o Bo30yKJIE€HUU TOKA B
dbaHTOME YeJIOBEKa, MOMEIICHHOM BO BHEIIHEE dJIEKTpUYeckoe (MarHUTHOE)
nojie Ha yactorax 10 10 MI'm nim B moJie IIOCKOW BOJHEI Ha YaCcTOTAaX BBIIIE
10 MI'u. B pesynbrare penieHus 5TOM 3a7aud HaXOAWTCSA paclpeliesiCHUE
YIAEIbHONW MOITHOCTH TETUIOBBIX MOTEPh B (paHTOME IMPH 3aJIaHHBIX MapaMeTpax
BHEILIHETO 3JEKTPOMArHUTHOro nois. Ilocne 3Toro mo NmpuHATHIM 3HAYEHHSIM
YMIIT ycranaBiuBarOT IPEAECIbHO IONYCTUMBIE 3HAYEHUs HAIPS)KEHHOCTHU
BHEUIHETO 3JIEKTPUUYECKOTO (MAarHUTHOIO) MOJSI WM MapaMeTpoB MaJarolei
IJIOCKOM 3JIEKTPOMArHUTHOM BOJIHBL. [Ipm sToM Ha wacrortax Beime 10 MI'm
MOXXET MCIIOJIb30BaThCsl JIIOO0M W3 MapaMeTpoB IUIOCKOM 3JEKTPOMAarHUTHOMN
BOJIHBI: HAIPSKEHHOCTh JJIEKTPUYECKOTO IMOJISI, HAMPSKEHHOCTh MAarHUTHOIO
I0JIsI, IVIOTHOCTh NOTOKA 3HEPrur. Kak u B ciiyyae HU3KHUX YaCTOT BMECTO TEO-
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peTnyeckoro pacuera i ycranosieHus [IJIY mo npunsaTeiM 3HaueHusiM SAR
MOI'YT MCIIOJIb30BAaThbCS PE3YyJbTaThl dKCIIEPUMEHTAIBHOIO MCCIEAOBAaHUS pac-
peaeIeHUs YAeIbHOW MOIIHOCTY TEIUIOBBIX NOTEPh B (paHTOME yenoBeka, mo-
MEIIEHHOM BO BHEUIHEE MIEKTPUUECKOE (MArHUTHOE) MOJE€ WM B NOJIE M1aJ1ak0-
el TJIOCKOM 3JEKTPOMAarHUTHOM BOJIHBI. OJHAKO OCHOBHBIM KPUTEPUEM
yctanoBnenus [1/1Y sBnstores a3 dexTs «ocTpbix» Bo3aeiicTBuit OMII

[Ipunstas B Poccun MeTomonoruss TUrMEHUYECKOTO HOPMHUPOBAHMS,
Oazupyrolascs Ha MPEACTABICHUIX O MOPOTOBOCTH BPEIHOIO JEeHCTBUA (hak-
TOPOB MPOU3BOJACTBEHHON M OKPY’KAIOLEH Cpefbl, HCIHOJB3YETCS U MpH 000cC-
HOBaHWM JOMYCTUMBIX ypoBHENH DMII.

HakomieHHbIE SKCIIEPUMEHTANIbHBIE JIaHHBIE IO3BOJISIIOT OOBSACHUTH
MHOrHe OHOA(PQEKThl KaK MPOSBIECHUWE YYBCTBUTEIBHOCTH K BO3CHCTBUIO
OMII. XapakrepHoii 0COOEHHOCTHIO BO3HUKAIOIINX MIPU ATOM pPEaKLU SBIISCT-
csi uX OBICTPOE BOCCTAHOBJICHHUE MOCIIE MPEKPAIICHUSI IEUCTBUS pa3IpakUTeIs.
OTOT AMana3oH MHTEHCUBHOCTEH MOXXHO OTHECTU K [-ii 30He OMOIOTrHYEeCKHX
addexroB. Ko II-it 30He oTHOCATCS MHTeHCUBHOCTH DMII, BhI3BIBatOME pas-
BUTHE AJAITUBHBIX U KyMYJATUBHBIX IIPOLIECCOB. Ilocnennue cBuaeTens-
CTBYIOT O BBIPQ)KEHHOM CTaJUU HapyLIEHUI B (PyHKIIMOHUPOBAHUU (PU3NOJIOTH-
yeckux cucteM opranusma. s I1I-i1 30HBI XapakTepHbI TAKHE UHTEHCUBHOCTH
OMII, xoTopsie crTOCOOHBI MPUBOAUTH K CTOUKUM MaTOJOTUYECKUM M3MEHECHH-
M.

To ecTp, 10 MHEHUIO POCCUMCKUX CIIELIMATIUCTOB, MOPOI BPEIHOIO ACH-
ctBusi OMII nomkeH ObITh HA TPaHMIIE, pPa3AEAIOLIEeH 30HbI AKTUBHOM ajarnTa-
LIUH ¥ MATOJOTUYECKUX HApylmIeHU Ero MOXXHO oxXapaKTepu30BaTh KaK TaKOe
COYETaHHE HOPMUPYEMBIX MapaMETPOB, IIPU KOTOPOM B OPraHU3ME BO3HUKAKOT
U3MCECHEHUS, XAPAKTEPU3YIOIMECS HAIMYUEM OJHOTO WJIM COBOKYITHOCTH ClIe-
OYIOIINX IMPU3HAKOB:

—  KaueCTBEHHOM IEPECTPOUKH NPOTEKAHUS )KU3HEHHBIX IIPOLIECCOB

—  J10OBIX KOJIMYECTBEHHBIX U3MEHEHUM COCTOSHUS )KM3HEHHBIX MPOILEC-

COB, KOTOpBIE BBIXOJAT 3a Mpelenbl KoJeOaHuil (PU3MOI0rnyecKoit
HOPMBI, COOTBETCTBYIOLIEH KOHKPETHBIM YCIIOBHUAM >KU3HEIEATEIbHO-
CTH OpraHM3Ma U OCYILIECTBICHUIO HOPMAaJIbHOIO I HEro o0bema
KOMIIEHCATOPHBIX BO3MOXHOCTEN MO 00ECIEeYEeHUI0 KYIIHUPOBaHUS He-
OJarompuUsATHOTO NEUCTBUSI APYTruX (HAKTOPOB OKPYKAIOIMIEH CpPEeIIbl
WM HEOOBIYHBIX TICUXO(PU3HOTOTHIECKUX COCTOSTHUI
—  pa3BUTHUA SBICHUN CYMMHPOBAHUS MpPEALIECTBYIOMINX 3PPEKTOB BO3-
JNEUCTBUS, UMEIOIIUX XAPAKTEP KYMYJISATUBHBIX W INPUBOLALIMX IIpU
IIPOJOJKUTEIIBHOM BO3JACHCTBUM K Pa3BUTUIO CIBUIOB COCTOSHUS
JKA3HEHHBIX IIPOLECCOB, BBIXOMAIIMX 3a MPEAENBl UX JOIYCTUMBIX
KOJINYECTBEHHBIX U3MEHEHUN.
OH ycTaHaBIMBAETCS B XO/€ IJIUTEIbHBIX XPOHHUYECKUX AKCIIEPUMEH-
ToB. OJIHAKO Ha MPAKTHKE, B MPOILECCE MPOBEACHUS 3KCIEPUMEHTAIBHBIX HC-
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CJIEIOBAaHMI YCTAHOBJICHHE IOPOTa BPEIHOTO ACHCTBUS BCTPEUYAET PSAI TPYIHO
pa3pelMMbIX 3a7a4, 3aBUCALIMX OT aJCKBATHOCTH W YYBCTBUTEIBHOCTH HC-
NOJIb3YEMBIX METOJIOB, OT BHUJA U pa3Mepa Teia Jab0opaTOpHbIX KUBOTHBIX, OT
KaueCcTBa METPOJOTMYECKOro 00eCreYeH s, OT KBaIU(UKALIMU SKCIIEPUMEHTa-
TOpa U MHOXKECTBA IPYTUX OOCTOSITENBHCTB.

BaXHbIM IIaroM B MPAKTUKE COBEPIIEHCTBOBAHUS TUTMEHUYECKHUX
HOpMaTMBOB B Poccum ABMIOCH BBEAEHHE AO3HOTO IMOAXOJA, MO3BOJMBLIETO
YTOYHUThH 3HAYEHUS JAOMYCTUMBIX yYpoBHeW OMII B 3aBUCMMOCTH OT MpPOIOJI-
KUTEJIBHOCTH MX BO3JIEWUCTBHSI C BBEICHHEM, TaKUM OOpa3oM, NMPUHLHUIIA «3a-
LIUTBI BPEMEHEM.

Takum 00pa3oMm, OCHOBHBIM W HamOoOJee CIOKHBIM MOMEHTOM IS
rapMOHU3allMA COOCTBEHHO HOPMATHMBHBIX 3HAYEHUI MPEAEIBHO TOIYCTHMBIX
(koHTpONUpyeMbIX ypoBHel) DOMII siBnseTcsa paznuure B MOAX0AaX K UX TUTHU-
€HUYEeCKOMY HOpMHpOBaHUIO. Tak B PD B 0CHOBY HOpMHUPOBAHHUS MOJIOKEH
NPUHIMI ONpeaeneHus nopora HeOnaronpusitHoro aeiictuss OMII xponuue-
CKHMX BO3JIEMCTBUH, TOrAa Kak B oCHOBY cTtaHnaptoB CIIIA u ctpan EBpocorosa
IIOJIO’KEH IIPUHLMII ONIPEAEIICHUS II0POra BPEAHOTO ACUCTBUS OCTPBIX IKCIIO3U-
1ui gakropa.

B nHacrosimee Bpems 3Ta npoOiema CTOUT JOCTAaTOYHO OCTPOM M3-3a
Ype3BBIYAHOTO paciupeHus cepbl UCMOIb30BaHUS CUCTEM COTOBOM cBsizu. U
HEJb3sl UCKIIFOUHUTh, YTO aHAJIOTUYHBIE BOIIPOCHI MOT'YT BO3ZHHKHYTh M IIPU pac-
MPOCTPAHEHUHU CUCTEM OECTIPOBOJHOM CBSI3H.

[[Iupoko pacrmpoCTpaHEHHBIM mpencraButTeneM cemencrea WPAN
cnenudukanuu [EEE 802.15 saBnsercs cranmapt cBsizu Bluetooth (IEEE
802.15.1) [5]. On npenHazHayeH Jyisi OpraHU3auyu OCCIPOBOIHON CBSI3U MEX-
Iy Pa3JIM4YHOIO THIIA YCTPOMCTBAMHU HAa OTPaHUYECHHOM IUIOIIAAN (HAlIpuMep, B
pamMKax KBapTHPHI, 0QUCHOTO paboyero MecTa).

Crneuunduxamus Bluetooth omuceiBaeT makeTHbIM croco® mnepemauu
nH(pOpMaLIMM C BPEMEHHBIM MYJIBTHIUIEKCHpOBaHUEM. PannooOmeH mpoucxo-
auT B mnionoce yactor 2400-2483,5 MI'u. B paguorpakte mpuUMEHEH METO.
paclIMpeHus CIIEKTpa MOCPEACTBOM YACTOTHBIX CKAauKOB M JIByXypOBHEBas 4a-
ctotHast moxyisinus ¢ puinsrpom ['aycca (GFSK).

MeTon 4acTOTHBIX CKAa4KOB ITOAPAa3yMEBACT, YTO BCS OTBEACHHAS JIA
repeaayy mojoca 4acToT MOAPA3AEIAECTCS Ha ONMPEACIICHHOE KOJIUYECTBO MOJI-
ka"aoB mupuHoN 1 MI'm xaxnerii. Kanan npencraBmsier co0oit mceBIocCy-
YalHYyI0 MOCIEA0BATEIbHOCTh CKAUYKOB MO 79 WM 23 paJno4acTOTHBIM MOJKa-
HanaM (1abm. 1). Kaxxaplii kaHa JEMUTCS Ha BPEMEHHbBIE CETMEHTHI MPOJI0JIKU-
TEJIBHOCTBIO 625 MKC, IpUYEM KaXkJOMYy CETMEHTY COOTBETCTBYET OIIPEICIICH-
HBIM noakaHai. [lepenatuvk B Ka)Ibplii MOMEHT BPEMEHH HCIIOJIB3YET TOJIBKO
OJIMH NOJAKAHAJI. JTH CKAYKUA IIPOUCXOIAT CUHXPOHHO B IEPENATYUKE U IIPUEM-
HUKE B 3apaHee 3aUKCUPOBAHHOMN MCEBIOCTYYaitHOM MOCIIE0BATEILHOCTH. 32
CEKYHly MOXXET NpoucxoauTh 10 1600 4acTOTHBIX CKauKOB. MOIIHOCTH Iepe-
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naTduka aenurtcs Ha Tpu kiacca: 1 kmace (100 mBT), 2 ximace 2,5 MBT 1 3 xiacc

(1 mBT).
Tabnuma 1
Paznenenue nmosockl 4aCTOT Ha MOJKAHAJIbI
Crpana Hwnamazon, MI'n | Yactora, MI't Yucno kaHa-
JIOB
EBponma* wu | 2400 —2483,5 2402 0-78
CIIA
Snonus 2471 — 2497 2473 0-22
Ucnanus 2445 — 2475 2449 0-22
®paHIus 2446,5 —2483,5 | 2454 0-22

*[Ipumeuanue: kpome Mcnanuu u Opanuuu

B cranpapre Bluetooth npegycmoTrpena nymuiekcHasi nepefada Ha Oc-
HOBe pazzaeineHus Bpemenu (Time Division Duplexing - TDD). IIpoTtokon Blue-
tooth MokeT mojAep KuBaTh: aCHHXPOHHBIA KaHaNl JAHHBIX, 10 TPEX CHHXPOH-
HBIX (C MOCTOSIHHOM CKOPOCTBIO) TOJIOCOBBIX KaHAJIOB WJIM KaHald C OJHOBpE-
MEHHON aCMHXPOHHOM IE€peladyeul NaHHBIX U CUHXPOHHOW Iepenadyed rosoca.
[ToaTomMy B HacTosiee BpeMs TexHonorusi Bluetooth Hamia cBoe npuMeHnenue
B COEIMHEHUH TIepcoHaNbHBIX ycTpoiicTB Tuna KIIK, HoytOykax u cpeacTBax
MOOWJIbHOM CBs3u Tuma «cBoboansie pyku» (Hands-Free). B moOunbHbIX
yCTpOHCTBaxX MCIonb3yeTcss Moayib Bluetooth He Beile 2 kiacca, rae paauyc
nerictBus coctapnsgeT 10 M, omHako s cBsizu B [I9BM 00b19HO HCTTONB3yeTCS
1 xnacc ¢ paguycom oxsara 0 100 m.

Hamu Oplia BBITIOIHEHA CEPUs UCCIICIOBAHUN 110 U3MEPEHUIO YPOBHEH
OMII, co3naBaembix paaguomoayiem Bluetooth y ronosel u tena uenoseka. W3-
Mepenust ypoBHel 111D ocymecTBisiiich NOCpEICTBOM U3MEPUTENS DIIEKTPO-
MarHuTHbIX u3inydeHuid MIIM-101M c¢ antennon E02. M3mepeHnne ypoBHEN
[TIT9 mpoBoamnuck Ha paccrosuuu 0,05; 0,1; 0,2; 0,3; 0,4; 0,5; 0,6 u 1 m ot
UCTOYHMKA. B Kaxkmoi Touke ObLTO mpoBeaeHo no 10 m3mepenuit. M3meperus
ypoBaeii [II1D ocymecTBmsiiucs y cpeactBa MoOuIbHOM cBsi3u Tuna Hands-
Free ¢upmer SonyEricsson mozens HBH-610, kommnbioTepHbslii amantep
Billionton (Class 1), corosriit Tenedon Nokia 6270 u KIIK HP iPAQ h2210 B
pexuMax OXKuJaHus (COMPSKEHHBIE YCTPONUCTBA), TpUEMa U nepeadn (JaHHbIX
WJIU TOJI0CA).

bpuio ycTaHOBIEHO, YTO MaKCUMaJbHbIE 3apETUCTPUPOBAHHBIC
ypoBHHM IIIID oTmeuarorcsa B pexuMe pa3roBopa U Ha pacCTOSHUU 5 CM OT JU-
HaMMKa HAyIIHMKA JOCTHraroT 3HadeHni 10 0,38 MxBt/cm?, Ilpu 5TOM OTME-
YEeHO YMCHBIIIEHHE 3HaYEeHUM ¢ paccTostHueM - 10 0,08 MxBT/cM? Ha paccros-
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HuM 20 cM  BHE 3aBHCHUMOCTH OT CHHXPOHHOW WJIM ACUHXPOHHOW Mepeaadu
nanubiX. OcrtanbHbie ycTpoiicTBa Bluetooth, HecmoTpsi Ha Oosiee BBICOKHE
YPOBHHM COOCTBEHHOI'O M3JIYUYEHHUS, MO-BUIUMOMY, HE MPEACTABISIOT OMACHO-
CTH JJIS TIOJIb30BATEIICH, T.K. WJIU T€HEpUPYyEMble UMHU ypOoBHU DMMU Huxke, unu
VMCTOYHUK W3JIyYEHUsI HAXOQUTCA Ha paccTossHuM, OosbiieM yem 0,5 M ot
MOJIb30BAaTEsI, KOT/Ia 3aperucTpUpoBaHHbIe YpOBHH He mpeBbimatoT 0,04 MkBT/
cM?.

Hecmotpst Ha TO, 4TO 3apeructpupoBaHHbie ypoBHU OMMU Obun 10-
CTaTOYHO HEBBICOKHM, HauOOJbIIIEE MOTEHIIUATLHOE BIUSHHUE HA YEJIOBEKAa MO-
KET MPEACTaBIATh UMEHHO YCTPONUCTBO «CBOOOIHBIE PYKW», T.K. UEJIOBEK HaXO-
JUTCA B HEMOCPEJACTBEHHOM KOHTAaKTE€ NpH paboTe ¢ NpUEMONEPeNaronuM
YCTPONCTBOM, a B HAaWOOJBIICH CTENEHH  OOMYyYEHHUIO TMOJBEPraeTcsl rojoBa
MOJI30BATEIS.

Cetrp WLAN wucnonb3yercst A1 BHICOKOCKOPOCTHOTO OOMeHa JaHHBIX
MEXIy TouykamH Ha yactorax 2,4-5,8 I'T. OGmacts oxBara OONBIIMHCTBA CU-
creM WLAN nocturaer 160 M, 4TO MO3BOJISIET CO37aBaTh C MOMOIIBIO TEpe-
KPBIBAIOIIMXCS TOYEK JOCTyNa, HACTPOCHHBIX Ha pa3Hble YacCTOThl (KaHAaJbI),
OeCIpOBOJIHYIO CE€Th CPaBHUTENIBHO OOJBLIOTO pajguyca JACUCTBUS U pacllu-
PATH €€ 3a CUET YBEJIMYEHUS YUCJa MOoJb30Bareliei B OHOM 30He.

Texnonorus Wireless Fidelity (Wi-Fi) onna n3 cambIX mepcrneKTUBHBIX
Ha CETOAHSIIHUN JCHb B 00JACTH KOMIIBIOTEPHOMN CBS3H, MO3BOJISIONIAS O0B-
€IMHUTHh BCE 000OPYIOBaHUE B €IUHYIO CEThb C OJHOW TOYKOW JOCTyNHa B IJIO-
oanbubie cetu. Cranpapr IEEE 802.11 mpegycmarpuBaeT nepenady curHalia
OJTHUM W3 JIByX METOJOB - MpsiMoM mocinenoBarenbHocTH (Direct Sequence
Spread Spectrum - DSSS) u uwacrorasix ckaukoB (Frequency Hopping Spread
Spectrum - FHSS). O6Ge 3TH mMpOKOMOIOCHBIE TEXHOJOTHH TPEIIararoTcs B
JIByX YaCTOTHBIX JWaria3oHax: oJuH Ha yactore 915 MI'1, apyroit B nuama3oHe
oT 2400 MTI'y mo 2483,5 MI'ti. Ho umenno auanason 2,4 I'T' aBasercst HanOo-
Jiee UHTEPECHBIM JIJIsl UCIIOJIH30BAHUS €T0 B OCCIIPOBOHBIX CETSAX, TaK KaK OH
HauMeHee '3alrymiieH" MOCTOPOHHMMHU CUTHAJIaMU M TIO3BOJISIET PACIIMPUTH
nosnocy nepenaun. B pexxume FHSS Becy nuanazon 2,4 [T ucnonb3yeTcs Kak
oJiHa mMpokas nojoca (¢ 79 nonkananamu). B pesxxume DSSS stoT %€ nuana-
30H pa3OUT Ha HECKOJbKO MUpOoKuXx DSSS-kaHaioB, KOTOPBIX OJHOBPEMEHHO
MOXXET OBITh HCIOJIb30BaHO He Oomee Tpex. Metog FHSS mpemycmarpusaer
M3MEHEHNEe HeCyIeld 4acTOThl CUTHaNA MpH nepenade napopmanuu. [lpu nc-
nonk3oBanun FHSS koHCTpykiusi npuemonepenardyvika IMOJIy4aeTcs OYE€Hb
MPOCTOM, HO 3TOT METOJl MPUMEHHM, TOJIBKO €CIIU MPOMYCKHAs CHOCOOHOCTh HE
npeBbImaeT 2 MOut/cex.

Ha teppuropun Poccuiickoit @eaepanuu pa3peiieHo HCIOJIb30BAHUE
KOMMYHUKAIIMOHHBIX ycTporcTB Wi-Fi cranmaproB IEEE 802.11b u IEEE
802.11g. Pazaureii B 3TUX cranaaprax sBisercs cxema momysmuu (802.11b -
IITUPOKOIIOIOCHAsT MOIYJSAIMS ¢ TIPsAMBIM paciuperreM crnekrpa (Direct
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Sequence Spread Spectrum - DSSS) u, oniuoHaasHO, TBOUYHOE CBEPTOYHOE
xogupoBanue (Packet Binary Convolutional Coding - PBCC), B 802.11g -
MYJIBTUILUIEKCUPOBAHUE C pa3JeJI€HUEM IO OPTOrOHAJbHBIM YaCTOTaM
(Orthogonal Frequency Division Multiplexing - OFDM)), u, kak cienctBue,
nporyckHas cnocoOHocTs: B 802.11b mo 11 Mo6wurt/c, a B 802.11g 54 Mourt/c
NPy OJTHOW BBIXOJHOM MomHOCTH curHana. Ctanmapt 802.11g sBnsercs Hau-
0oJiee MEPCIEKTUBHBIM CTaHAAPTOM BBICOKOCKOPOCTHOM OeCTpOBOAHOM mepe-
a4yl TaHHBIX B ceTAX cBA3u. Ha ceromusimmanii nedb B cetd WLAN 00bI4HO
IPUCYTCTBYIOT J[Ba PAIUONEPENAIONTUX AIEMEHTAa — KOHIIEHTPATOp (TOYKa J10-
CTyla) U MepcoHaNbHbIN paguomonyib (amantep Wi-Fi), kak npaswio ¢ USB
nojkiIoueHrneM. KoHlieHTparop pacrnojaraercs B IEHTPE CO3aBaeMOU CETH U
OCYIIECTBIISIET KOMMYTAIMIO JI0 255 BO3MOMKHBIX IOJIB30BATENIEN 3TOM CETH, a
TaK)Xe 00ECIIeYMBAET CBSI3b C BHEIIHMMH CETEBBIMH pecypcamu. [lepconans-
HBIM PaIMOMONYJIb UMEETCS Yy KaKIOTO TOJ30BATENsI CETH M TO3BOJISET HUC-
MOJI30BaTh BCE pa3pelieHHbIE aJIMUHUCTPATOPOM PECYPChl CBOCH JTOKAILHOMN
CETU U BBIXOJIUTHh HA BHEIIHUE pecypchl uepe3 unrepdeiic konrentparopa. [lo-
sTOMYy Tosib3oBaTenu Wi-Fi HaxoasTcs B 30HE OOJMydYeHHs] KaK MUHUMYM 2-X
MCTOYHUKOB: KOHIIEHTPATOPa U MEPCOHATBLHOTO PATMOMOIYJIA.

Hamu Obutn  mipoBenieHbl u3mepenus: yposHelt 111D nipu ucnonb3oBa-
Huu yctpoiictB Wi-Fi Ha pabounx Mectax monb3oBareneil. B kauecTBe moze-
M U3MEPEHMUI HCIOJIb30Bajlach Majasi OecrnpoBOJHAs JIOKalbHAsl CETh, pado-
Tarolas no nporokoiay oomena naHueix 802.11g. CoenuHenue ObLIO yCTaHOB-
JIEHO B MEXJY JIByMsl MEPCOHAIBLHBIMUA KOMITBIOTEPAMU Ha OJHOM M3 KOTOPBIX
ObT yCTaHOBJIEH mopTaTuBHbIN OecnpoBogHoir USB amantep Linksys
WUSB54GC, a Ha apyrom Touka jaoctymna (OecnpoBOIHONW MHTEPHET-LIEHTP)
ZyXEL P-660HTWEE. Paccrosaue mexay uctounnkamu MU Obio 10 mert-
POB, YPOBEHb CHTHAa B IPOIECCE M3MEPECHHH OBLT YCTOWYUBBIM, CKOPOCTH
nepenaun coctaimsia 11 Mout/c mo crangapty 802.11g. V kaxxa0oro MCTOYHU-
ka OMMU 6wutn poBeneHsl u3Mepenus Ha paccrosHusix 0,2; 0,3; 0,4; 0,5; 0,6 u
1 M oT Hero. B kax10¥ Touke 3aMepbl OCYIIECTBISUIUCH B TEUCHUE 6 MUHYT B
TpeX peXKUMax: OXKHAaHus (B ceTH), mpueMa U mepefadd JaHHbIX. OIleHKa
ypoBHeil OMMU ocyniecTBisiiach MOCPECTBOM U3MEPUTEIIS SJIEKTPOMArHUTHBIX
m3nyueHui EMR-200 B coctaBe unankaropa NeAC-0061 ¢ u3orponHbeM nart-
gukoM E-field 8.3 NeAE-0054.

Pesynbrarel m3MepeHui MoKaszaid, 4TO HaumOombinue ypoBHU OMMU
PETUCTPUPYIOTCS TP Tepeaade TaHHBIX, MPUYEM KOHIICHTPATOP TEHEPUPYET
DOMMU ¢ ypoBHSIMH Ha OIMH - 1Ba Hopsaka oosnbie (10 0,02 Br/m?), uem nepco-
HaJIbHbIE PAIMOMOAYJIM C XapaKTepHbIMU NuKaMu Ha paccrosauu 0,2; 0,4 u 0,6
M. Takast e KapTuHa HaOMI0AAeTCsA U MPU padoTe C MEePCOHATBHBIMU PAUOMO-
IyJISIMA, HO YpOoBHU DOMMU noCTUTaloT 3HAYUTEIHLHO MEHBIIMX 3HAYEHUH - J10
0,002 Bt/™m2.
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Baxxnoit mpobnemoil B go3umerpuueckor ouenke OMMU sBustorcs
YCJIOBUS KCIIO3UIIMH, TTOCKOJBKY CIOCO0 00IydeHHs] IPU MHCTPYMEHTAIbHBIX
U3MEPEHUSIX U B SKCIIEPUMEHTAJLHBIX UCCIEAOBaHUAX HEOAMHAKOB. Pacxoxe-
HUE B METOJIOJIOTHM ONpeAeieHus qo3umerpuueckux napamerpos SAR u 11119
OJTHO3HAYHO CKa3bIBACTCS Ha PE3yybTaTax MPOBOAMMBIX HCCIEAOBAHUN B JKC-
MeprUMEeHTaxX Ha JIa0OPaTOPHBIX )KMBOTHBIX, KOTOPHIE SBIISIOTCS OCHOBOIIOJAra-
IOIIMMU I THTUEHUYECKOro HopMupoBanuss OMU PY [6].

Hamu ObutH mipoBesieHbl peABapUTEIbHBIE UCCIIEIOBAHUS TI0 OIpee-
JICHUIO XapakTepa B3aumojedcTBusi OMUM KOMMYHUKaIIMOHHBIX YCTPOMCTB
tuna Bluetooth u Wi-Fi ¢ opranuzmom uenoBeka. Onenka Biusgauss MU kom-
MYHUKAIIMOHHBIX ycTporcTB Tuma Bluetooth u Wi-Fi Ha opranusm uenoBeka
OBLJIO MPOBEJAEHO C MOMOILBI0 METOJAa CErMEHTApHOW JUArHOCTUKH, PEanu3o-
BaHHOU B anmaparype HUMC UMEJNC.

CermenTapHasi OMOJIEKTpOHHAs (PyHKIIMOHAJIbHAS JUArHOCTHKA, OC-
HOBaHHAsl Ha OLICHKE M3MEHEHUH AJIEKTPUYECKHUX MapaMeTpPOB OMOIIOIMUECKUX
AKTUBHBIX 30H Ha KOXKE€ YEJIOBEKa IMPHU MPOBEACHUU CTaHJIAPTU3UPOBAHHON Ha-
IPY3KHU AIEKTPUYECKUM TOKOM (PU3HOJIOTUYECKUX BEIUYUH, MO3BOJISET MPOBO-
JUTh WHTETPAIbHYIO 3KCIPECC-IUArHOCTUKY COCTOSHMS uenoBeka. JlaHHBbIN
METOJ] TTO3BOJISIET OOHAPYXUTh U BBISIBUTH M3MEHEHHUS B COCTOSIHUU 370POBBS
YeJioBeKa, CBA3aHHBIC HE TOJIHKO C BO3SHMKHOBEHHWEM M pa3BUTHEM 3aboeBa-
HUW, HO U C BO3JeHCTBHEM (DAaKTOPOB TPYAOBOTO Tpoliecca (BBICOKOE TICHUXO-
SMOILIMOHAJIbHOE HAIMpPSKEHUE, CTPECC), a TaKkKe eUCTBUEM BpPEIHBIX (u3Hue-
ckux ¢aktopoB [7]. [To naHHBIM psifia UcclieqoBaTeNIeH JaHHBIN MeTo ] 00J1aa-
eT 0oJiee BHICOKOW YyBCTBUTEIIBHOCTHIO IO CPABHEHUIO C TPAUIIMOHHBIMU Me-
TOJJaMU OLEHKHU ()YHKIIMOHAJIBHOTO COCTOSTHUSL OPraHr3Ma YeJIOBEKa.

B HamieM NHJIOTHOM HCCIIEOBAaHMUA C TOMOILIBIO JAaHHOTO METOoAa
OBLTH BBISIBIICHBI KPATKOBPEMEHHBIC JIOKATbHBIC U3MEHEHUS B COCTOSTHUH 3J10-
POBBS YeNIOBEKa MPHU paboTe ¢ KOMMYHUKAIIMOHHBIMH YCTPOHWCTBaMU HE Oosee
5 munyt. Ilpu pabdote ¢ ycrpoiicTBoMm 6osee 50 MUHYT HaOIIOMAIACh YCTOWYH-
Bas JMHAMHUKa OTKJIOHEHUS OT HOPMbI (DYHKITUN pEryssiliud OTIAEIhHBIX Opra-
HOB U CHCTEM, a TaKXE yTHETeHHE 0011ero GyHKIMOHAIBHOTO COCTOSHUS Op-
raHusma yesioBeka. [lomyyeHHbIe JaHHbIE MO3BOJIUIIN MPEIBAPUTEIHLHO OIpeie-
JUTh OPraHbI-MUILIEHU ISl K&KJI0r0 TUIA U BUIa KOMMYHUKAIIMOHHOTO 000pY-
JTOBaHMS.

bonee neranmpHOE HCClEIOBaHHE XapakTepa B3aumonenctBus OMMU
KOMMYHHUKAIIMOHHBIX YCTPOMCTB C OPraHU3MOM YEJIOBEKA TMO3BOJIUT MOJIYYUTh
JTAaHHBIE, KOTOPBIE KpailHe Ba)KHBI ISl pacueTa MpeaeabHO JOMYCTUMbBIX ypOB-
Hel (akTopa U onpe/eIeHUs BO3MOKHOCTEH 3alUThI YETOBEKA.
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Abstract

The Russian and international principles of radio frequency electromag-
netic fields and radiations hygienic standardization and harmonization pos-
sible perspectives are described. Prospects of wireless in the basis of 802.1x
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standards communication technologies development are considered. Prelimi-
nary results of electromagnetic fields emitted by Bluetooth and Wi-Fi com-
municative equipment measurements and the selective data of express diagnos-
tics of these type communicative devices possible biological effects human
organism are submitted.
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IKOJIOI'O-TEXHUYECKHE ITPOBJIEMbI PASBUTUSI CETEM
COTOBOMU CBA3U

M. Mopexanosa, C.Peg3un, U.Poosukosa, A.Comog

Capamosckuil cocyoapcmeennblil yHugepcumem, 2. Capamos

AHHOTALMS

[TokazaHo, 4TO B HACTOAIIEE BPEMSI OCHOBHOW TMTMEHMYECKON Xapak-
TEPUCTUKON COTOBOTO TenedoHa sBisieTcs d(PPEKTUBHOCTH PabOThI CHUCTEMBI
peryaupoBaHusi MOITHOCTHU. [IpuBeneHbl pe3yiabTaThl CPABHUTEIBHBIX JKCIIE-
PUMEHTAJIbHBIX HMCCJIEAOBAHUA  3aBUCUMOCTEHN IUIOTHOCTH MOTOKA SHEPrUuU
paauoTesiepOHOB Pa3IMYHBIX CTAHJAPTOB OT PACCTOSHUS /10 0Aa30BOM CTAHIIUM.
[IpoBeneHHbIE UCCIENOBAHMS TTOATBEPAUIN HECOOTBETCTBUE COTOBBIX Tenedo-
HOB 00s3aTeNIbHBIM TpeOOBaHMIM MO 0€30MacHOCTH, ycTaHOBIEHHBIM Canllun
2.1.8\2.2.4.1190-03. IloaTBepxaeHa BOZMOXXHOCTh CUTyallUM, KOTAa IMOJIb30Ba-
TeIW paauoTeNe(OHOB HAUYHYT MPEABSIBIATh UCKU O 3aIIUTE MpaB MOTpeOUTe-
neit. [lokazana He0OXOMUMOCThH MPOBEACHUS MEIUKO-OMOTIOTUYECKUX HCCIIE0-
BaHUM IO OTPECTICHUIO 1030-3aBUCUMBIX 3 deKkToB BozaeiicTBus IMU coto-
BOTO TesedoHa Ha 3I0pPOBbE, HA OCHOBAHUHU KOTOPBIX JOJIKHA OBITH TOCTPOCHA
cucTteMa HHPOPMUPOBAHUS HACEICHUS O pUcke Bo3aeicTBust OMMU.

OCHOBHAS YACTb

Pe3ynbrarel ncciienoBaHUK MO M3y4YEHUIO BIUsAHHIO OMMU COTOBBIX Te-
ne(OHOB Ha 310POBbE YEJIOBEKA /10 CUX MOpP KpaiiHe NMpoTUBOpeurBbl. C OHOI
CTOPOHBI, HECMOTPsSI HA MHOTIOYHMCIIEHHBIE UCCIICIOBAHUS B HACTOSAILIEE BpeMs
JOCTOBEPHO HE YCTAHOBJICHO HETaTUBHOE BIIUSIHUE DJIEKTPOMArHUTHOTO W3IIY-
YeHUsI COTOBOTO TesiedoHa Ha 310poBbe aboHeHTa [1, 2, 3, 4]. C apyroii ctopo-
HbI, OTCYTCTBYIOT U JIOKa3aresibcTBa Oe30nacHoCTU Bo3aeicTBus DMU coToBo-
ro tenedona. B Hactosmiee BpeMs MexayHaponHas KOMUCCHS TIO 3allUTe OT
HenoHmzupytomux uznydenuin (MK3HU), npoananu3upoBaB pe3ynbTaThl Be-
IYIIUXCS B MUPE UCCIEN0BaHUM MO Bo3aercTBUI0 DMU coToBbIX TenedOHOB,
CUMTAET, YTO UMEIOLIUECS JIaHHbIC CIIOXKHBI JIJISl aHAIN3a, HAJEKHOCTh U 000C-
HOBAaHHOCTh MMEIOIIUXCS BBIBOJIOB O HETaTUBHOM BO3JICHCTBUM HU3y4YECHUS Ha
3I0pOBbE HEsACHA. B mocnenHee Bpems MOSABUIMCH MHOTOYMCIIEHHBIE HCCIENO-
BAHUA, CBS3BIBAIOIIME YBEIWYECHUE PHUCKA BO3HHUKHOBECHHUS OHKOJIOTHYECKHUX
3a0o0jeBaHuil ¢ Bo3aelicTBueM DOMMU, co3maBaeMoro aOOHEHTCKHMH M 0a30BEI-
MH CTaHUMSIMH COTOBOHM CBs3U. OJHAKO pe3yabTaThl 3THX HCCIECHOBAaHUN Ha-
CTOJBKO MpoTuBOpeunBbl, yT0 MK3HU cunTaer HEBO3ZMOXKHBIM UX HCIIOIB30-
BaHUS [JIsl JI0KA3aTeNIbCTBA KaHLEeporeHHoro naeiicteus OMMU. HecomHeHHO,
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BOIIPOC MOCHEACTBUI Bo3neicTBUs DMMU BecbMa J€NMKATEH U 3aTparuBaecT JBa
KOJIOCCAJIbHBIX CETMEHTAa MUPOBOTO PBIHKA: COTOBYIO MHJIYCTPUIO U MEJIUIIUHY.

Pe3ynbrarbl 0ObEKTUBHBIX MCCIIEIOBAHUM, MPOBEACHHBIX HA JOOPOBOJIb-
11aX B YCJIOBUSIX MHOTOKPATHOTO BO3ACHCTBUM AIEKTPOMArHUTHOTO W3JIYyYCHHUS
COTOBOTO TeneoHa B TEUEHHWE KOPOTKOTO BPEMEHH, HE TO3BOJIAIOT CHENIaTh
MPOTHO3 Pa3BUTHS BO3MOXKHBIX OTJAJICHHBIX HEONIArOMPHATHBIX MPOSIBICHUN
JUISL 310pOBbsI MOJb30Bareneid. OTCyTCTBYIOT MHOTOJIETHUE MCCIIEIOBAHMS 370-
POBBS TIOJIL30BATEIICH, 32 UCKITIOYEHUEM OIICHKU CYObEKTHUBHBIX Kajlo0 U Hava-
TBIX 3MUJEMHUOIOTMYECKUX UCCIIECOBAHUI.

He cekper, 4to neicTByIoNIME B Halllel CTpaHe U 32 PyOe KoM HOPMaTHB-
HO-TIPABOBBIE aKThl PEryJIMpPOBaHUs Bo3neurcTBuss OMMU, co3zmaBaemMoro cucre-
MaMHM COTOBOM CBSI3M, HEANEKBATHO OTPAXKAKOT CYIIHOCTh IMPOUCXOIAIINX B
MHPE TIEPEMEH, SIBJISIOTCS IO PSTY CBOMX MOJIOKEHUN CIOPHBIMU U TIPOTUBOPE-
YUBBIMHU.

C 1 utons 2003 r. B PD BBeneHbI B ACHCTBUE CAHUTAPHO-3MTUAEMUOIOTH-
YEeCKHE MpaBuiia U HOPMATUBHI «I UTHEHUYECKUE TPEOOBAHUS K pa3MEIICHUIO U
AKCIUTyaTallud CPEACTB CYXONyTHOM mnoABWXkHON panuocssasu. CanlluH
2.1.8/2.2.4.1190-03». K HECOMHEHHBIM JIOCTOMHCTBAM 3THX IpPaBUJI CIIEIyEeT
OTHECTH TOJOKEHUS, PEKOMEHAYIOINE HACEJIECHUID MAaKCUMAJIbHO COKPATHUTh
BpeMsl TOJIb30BaHUSI MOOMJIBHOW PaJMOCTaHIUEH; OrPaHUYUTh BO3MOXKHOCTH
WCIIOJIB30BaHUsI TTOJABMKHBIX PAJUOCTAHIIMI JTUIIAMHU, HE JOCTUTIIUMH 18 Jer,
KEHITUHAMU B TEpUO]l OEPEMEHHOCTH, JIFOIbMH, UMEIOIMMHA UMILIAHTHPOBAH-
HbIE€ BOAUTENU pUTMOB. C Ipyro CTOPOHBI, YKa3aHHBIN JOKYMEHT yCTaHAaBIIU-
BAa€T CaMbI€ )KECTKUE B MHUPE OTPAHMYCHUS HA MAKCUMAJIbHBIN ypoBeHb OMU
abonentckoro ammapara — 100 mxB1/cm?. IIpoBenennbie B CapaTroBCKOM TOCY-
JApCTBEHHOM YHHMBEPCUTETE U3MepeHus ypoBHeil DMMU 64 aGoHEHTCKUX armria-
paToB TMOKa3ajd, YTO HW OJWH W3 HUX HE YIOBICTBOPSET ITUM TPEOOBAHUSIM
[5]. Pe3ynbrarsl mpoBeAEHHBIX U3MEPEHHUM OBLITN MOATBEPKACHBI SKCIIEPTH3OM
coTOBBIX TesiehOoHOB Ha uX coorTBercTBUEe TpeboBanusim CanlluH
2.1.8/2.2.4.1190-03, BoimonHeHHod McnbiTatenbHoi sabopatopueit lLlentpa
ANIEKTpOMarHuTHOU 6e3onacHoctu (MockBa) u Jlaboparopueil aneKkTpoMarHut-
HbeIx nonen ['Y HUM Menuuunsl Tpyaa [4].

- Hukto HEe ocmapuBaeT HaydYHYr0 000CHOBAaHHOCTh YCTaHOBJICHHBIX B Poc-
CUU TUTMEHUYECKHX HOPMAaTuBOB. Benb WX BBEICHUIO MPEAIIECCTBOBAI
eI PSJl HAYYHO-UCCIIEOBATEILCKUX Pa0OT, MPOBECHHBIX BEAYITUMU
POCCHIICKMMU crienanucramu. HecMoTpsi Ha SJKOHOMUYECKUE TPYAHOCTH,
poccuiicKasi IIKOJIa MEAUKO-OMOJIOTMYECKHX HCCIEeIOBaHUM B 001acTu
AIIEKTPOMArHUTHOM 06€30MacCHOCTH SBISETCS BEAYIIEH B MUPE.

- PaccmarpuBasi BBe/IeHHbIE TUTUEHUYECKHUE HOPMATHBBI, HEOOXOIUMO OTMeE-
TUTh, 4TO B Poccun B KauecTBe MpeebHO JIOMYCTUMOTO MPUHUMAETCS YPO-
BeHb Bo3jeicTBUsI DM, KOTOpBIl HE BHI3BIBACT Y UEIOBEKA Ja)Ke BPEMEH-
HOTO HapyIIeHUs (PyHKIUN opraHu3Ma (BKJIt04Yasi penpoayKTUBHYIO), a TaK-
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KE HAMPSHKCHUS 3AIUTHBIX MEXaHU3MOB HHU B OJVDKaifilieM, HU B OT/JAJICH-
HOM BpemeHH. [Ipu 3TOM B KadecTBe MpENEIbHO JOMYyCTHUMOIO YPOBHS
(ILAY) npunumaercs apoOHasi BenuuMHa OT ypoBHS OMMU, crnocobHOro
BBI3BAaTh KaKUe-TM00 M3MEHEHHUs COCTOSIHUSI OpraHr3Ma yesoBeka [3].

- B cBot0 ouepenp, 3a pyOeKoM MpHU ONpPeAEICHUH MPEAETbHO JTOIyCTUMOIO
YPOBHS UCXOAAT U3 3HaueHuit OMU, Bo3elcTBrHE KOTOPBIX CIIOCOOHO BbI-
3BaTh JI0KA3yeMO OIIACHBIE MOCJEACTBUS - T.€., OYEBUJIHO, YK€ MUMEIOIIUE
JUISL TOCTPA/ABILETO XOPOUIYIO Cy[AEOHYIO MEPCIEKTUBY U HE OYEHb XOPO-
LIy MEAULUHCKYIO.

- IupIMU c10BaMH, POCCHIICKHME HOPMATHBBI MOXKHO CUMUTATh Oojee rymMaH-
HeiMH. [lo3TOMY B Hacrosiiiee BpeMsi Bce OoJibliiee KOJTUYECTBO 3apyOeik-
HBIX CIICLHUAINCTOB TMOAJIEPKUBACT POCCHICKHE MPUHIMITBI TMTHEHUYE-
CKOTO HOpMHpOBaHUs. M BO BceM Mupe HamedaeTcsi COMMKeHUe cTaHaap-
TOB Pa3HBIX CTPaH B 00JIACTH AJICKTPOMArHUTHOM 0€30MaCHOCTH.

T'oBOpst O KOHKPETHOM TMTUEHHYECKOM HOpPMAaTuBe, BBEJIEHHOM B Poccumn
JUIsl A0OHEHTCKHX aIiaparoB, CIEAYeT OTMETUTh, YTO B 3TOM JOKYMEHTE TIpe-
JEJBHO JOMYCTHMBINA ypoBeHb Bo3meiicTBust (100 MxBT/cM?) ObUT OmpenesieH
UCXONISI M3 YCJIOBUS €KEIHEBHOTO TOJB30BaHUS a0OHEHTCKUM alllapaToM B
teueHue 60 muH. Ha npotskeHun S0 net. B cpennem ato cocrtasiseT 1800 mu-
HYT B MECSI, YTO MO JaHHBIM KOMIIAHHUH-OINEPATOPOB SBIISIETCA BOUCTUHY
OTPOMHBIM M TMPAKTUYECKH HE HCMOJb3yeMbIM BpeMEHEM (KpoMe€ OTIEIbHBIX
VH]JIUBUJIOB, PA3yMEETCH).

NHocTpaHHble NPOU3BOJUTENN ICKIAPUPYIOT COOTBETCTBUE YPOBHS JJICK-
TPOMArHUTHOTO M3JIYYEHUS] PEKOMEHJAMsIM MexXayHapOoJHOW KOMHUCCHUU IO
3amuTe oT HemoHusupyrowmux uznydeHud (ICNIRP). Onpnako cymiecTByroT
MpUHIMNHAIIbHBIE pa3nuuus Mexay pekomerHaanusamMu ICNIRP u Poccutickumu
HopMmatuBamu. /[[ns m3mepenus SAR B COOTBETCTBMH C PEKOMEHAALUAMU
ICNIRP mcnonb3yercs crenuanbHBI MaKeT TOJIOBHI YelloBeka ((haHToM), B KO-
TOPOM pa3MEILICHBI ClENUaIbHbIE AaTYUMKU. Pocculickue «l urueHnueckue Tpe-
OOBaHUA K pa3MENICHUIO M IKCIUTyaTallid CPEACTB CYyXOMYTHOM IMOABHKHOMN
paauocs3u. CanlluH 2.1.8/2.2.4.1190-03», nopmupytoume III19, coorser-
CTBEHHO, OTMIEPUPYIOT APYTUMH METOJIMKAMH U U3MEPSIIOT JIPYTHE apaMeTpPBhl.

CuuTaercs, 4TO HECOOTBETCTBHUE UCIONIb3YEMbIX AOOHEHTCKUX alIapaToB
POCCUICKUM TMTUEHUYECKUM HOpMaTHUBaM OObEKTUBHO HE CO3/1A€T Yrpo3y 370-
POBbS TOJIb30BATENSIM COTOBOM CBSI3M, OJHAKO, MO (OPMAJIbHBIM IMPU3HAKAM
OHO SIBIIIETCS «MHHOM 3aMEMJIEHHOTO JEHUCTBUSD).

Benr nmpuHumas BO BHMMaHUE, YTO MPOBEACHHBIC HCCIICIOBAHUS TOJ-
TBEP>K/1al0T HECOOTBETCTBHE COTOBBIX TeNEe(POHOB, 00s3aTEIbHBIM TPEOOBAHU-
M 1O O€30MaCHOCTH, YCTaHOBJICHHBIM ITOCTAHOBJICHHEM TJIABHOTO TocCyaap-
CTBEHHOro canutapHoro Bpadya PD Nel8 ot 13.03.2003 «O BBemeHue B AcH-
CTBUE CaHUTAPHBIX MpaBuil U HopMaTtuBoB Canllun 2.1.8/2.2.4.1190-03», mox-
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HO TMpPEIBHUIETh CUTYalUIO, KOTJa MOTpeOuTeNH, OOIIECTBEHHbIE OpraHUu3aluu
WIM TOCYJapCTBEHHBIE OPTaHbl, OCYIIECTBISAIOIINE KOHTPOJIb 32 COONIOIEHUEM
3aKOHO/ATENbCTBA O 3alIUTE MpPaB MOTPEOUTENCH, HAYHYT MPEAbIBIATH UCKHU O
3aluTe MpaB NoTpeOUTEICH.

[Ipu 3TOM ClleyeT MOMHHTB, UTO B CIy4ae, €CJIM YCTAHOBIIEHO, YTO MpHU
COONIONIEHNN TOTPEOUTENEM YCTAHOBJICHHBIX IMPaBUJ HCIIOJIB30BAHMS TOBapa
OH MPUYUHSAET WA MOXKET NPUYUHUTH BPENl *KU3HU, 3OPOBBIO U UMYIIECTBY
MOTpeOUTEIs, OKPYKAIOIIEH Cpelie, TO B COOTBETCTBUU €O CT. 4 3akoHa PO
«O 3amuTe mpaB MOTpeOUTENE» U3rOTOBUTENh (IIPOAABel), 00s13aH He3aMel-
JUTEIbHO MPUOCTAHOBUTH MPOU3BOACTBO (peanu3alyio) Takoro ToBapa 0
yCTpaHEHUs IPUYMH BpPEJa, a B HEOOXOIUMBIX CIydasiX MPUHSATH MEPHI MO U3b-
STHIO €r0 U3 000pOTa U OT3BIBY OT MOTPEeOUTEIICH.

[Toxose, 4TO OMHOW U3 MEPBBIX «KEPTBY» HECOOTBETCTBUS OTEUECTBEHHBIX
U 3apyOeXHBIX HOpPMaTHBOB cTajia Kommanus «EBpocersy». Mccnenys mocss-
HIEHHBIE ATOMY ey pa3ziauunble myonukanuu CMU, MoxXHO NpUNHTH K BBIBOLY,
YTO OCHOBHOW MPUYMHOMN U3BATUS TAMOXXCHHBIMH OpraHaMHU COTOBBIX Teledo-
HOB SIBUJIOCH 3aKJIFOYEHHUE O TOM, YTO COTOBBIE T€JIE()OHBI, BBE3CHHBIE KOMIIA-
Huen «EBpoceTh» SIBISAIOTCS OMacHbIMU JJis moTpeduTeneil. B yactHocTH sKc-
neptu3a MoOWIbHBIX TeledonoB Motorola C115, mpegHazHavaBmAXCS IS
KoMIaHuu «EBpOCeTh» U M3BATHIX HA TaMOXHE, MoKa3zaia, 4to ypoBeHb [111D
JaHHOU Mojienu npessiiieH Ha 10-15%.

CrnenyeT 3aMeTUTh, YTO H3bIMATh C MOTPEOUTENHCKOTO PBIHKA OIMACHBIE
Ui IoTpeduTeneil Toapsl B cooTBeTcTBUU €O cT.41 3akona P® «O 3amure
npaB NoTpedOuTeNel» MpaBOMOUHbI opraHbl PocniorpeOHan3opa u Poctexpery-
JMPOBAHHUs, 4 HE TAMOXKEHHBIE Opranbl. KpoMme TOro, B COOTBETCTBUM C MOCTa-
HoBieHueM lIpaButenbctBa PO «OO0 yTBEpKJIeHUMU NEpPEUHs TOBApOB, MOJIJIe-
KaIMx 00s3aTeIbHON cepTUhUKAUYA U TIEpeYHsl padOT U yCIIyT, TOIIeKAITUX
oOsi3arenpHOM ceptudukanum» Ne 1013 ot 13.08.97 (c usmeH.) cepruduxaius
COTOBBIX TenedOHOB HE sBIsAETCS oOs3arenbHO. OmHako cyapOy TenedoHa
Motorola C115 moTeHIIMaIbHO MOXET Pa3leIuTh JH000M IKCIUTYaTUPYIOIIHICS
B Poccuu coToBsIit TenedoH.

B ycnoBusix cnoxuBuiencs HaydHOM HeonpeaeneHHocTu BO3 pexomeH-
OYyET WCIOJIB30BATh IPEIYNPEAUTEIbHBIN MPUHIUII PETYJIUPOBAHUS BO3ICH-
ctBusi OMU cOTOBOM CBSI3U M MAaKCUMaJIbHO OTPAHUYHUTH UCIIOIL30BaHUE MO-
OunbHbBIX TeneoHoB neThMu U noapoctkamu a0 16 net. PHK3HU pexomeny-
€T HACEeJCHUIO0 OTPAaHUYUTh MPOAOKUTEILHOCTh PAa3roBOPOB (MPOIOIKUTENb-
HOCTbh OJHOKpPATHOTO pa3roBopa — 3 MHUH), MaKCUMaJIbHO yBEJIMYUBATh MEPUO]
MEXIy ABYMsI pa3roBopaMu (MUHUMAJIbHO pEKOMEHIOBaHHBIN — 15 muH). C
JPyroil CTOPOHBI aBTOPBI, UCCIIEA0BABIINE OCOOEHHOCTU PabOThl CUCTEMBI pe-
TYJIUPOBAHUS MOITHOCTH a0OOHEHTCKUX TeleoHoB cranaapTra GSM, pekomeH-
OYIOT aKTUBHBIM II0JIb30BaTENsIM JENIaTh HEOOJIbIIOE KOJWYECTBO JJIMHHBIX
pPa3roBOPOB, 3aMEHSAA UMH OOJBIIOE KOJIMYECTBO KOPOTKUX. J[aHHAsT peKOMEH-
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JalKsi OCHOBAHA HAa UCCIIEOBAHUSAX, KOTOPBIE MOKA3adu, YTO MPU OJMHAKOBOM
CYTOYHOM BPEMEHHU Pa3rOBOPOB IHEPreTUUYECKasi SKCIO3UIUS MPU HEOOIbIITUX
KOJIMYECTBAX MJIMHHBIX Pa3roBOPOB, MEHbBIIE YEeM IMpPHU OOJIBIIOM KOJIMYECTBE
kopoTkux. Ho 3TO TONBKO TeXHHUUYECKAsi CTOpOHA Bompoca. B Hacrosiee BpeMs
OTCYTCTBYIO PE€3YyJbTaThl JOCTOBEPHBIX 03a-3aBUCHUMBIX HCCJICIOBAaHUNA BO3-
nevictBust OMMU coToBBIX TenedOHOB Ha OPraHU3M YesnoBeka. JefcTByromnue B
HaIllel CTpaHe W 3a pyOeKOM TMTHMEHUYECKHe HOPMATHUBBI OTPAHUYMBAIOT MaK-
CUMaJIbHBIA ypOBEHb BO3ACHCTBUS COTOBOro TenedoHa, Oe3 ydera BpeMEHU
BO3JICVICTBHS U SHEPrETUUECKOUN SKCITO3UINH.

B nacTosiee Bpemsi Bcem aOCOMIOTHO SICHO, YTO HACENIEHUE HU MPU KaKUX
YCHOBHUSAX HE OTKAXKETCS OT YCIYT COTOBOM CBsA3U. [l0aTOMY pemaroniyo pob B
obecriedeHNN O€30MaCHOCTH HACENeHUs JODKHBI ChITPATh JAOCTIDKEHUS Hayd-
HO-TEXHUYECKOTO Tporpecca. Beb HUKTO, K MpUMEPY, HE MOXKET CErofHs OT-
putiath Toro ¢gakra, YT0 YPOBEHb BO3JECHCTBUS JEKTPOMArHUTHOTO W3JTyUYEHUS
aHAJIOTOBBIX TeJIe)OHOB MepBOro nokojeHus: crangapra NMT-450 B 5-10 pa3
IPEBBIIIACT BO3ACHCTBUE IU(PPOBBIX A0OHEHTCKUX arnapaToB ctangapra GSM.

B npuHnune HeT oJHO3HAYHOM MpsAMOU CBsI3U Mexay SAR B OnuxHen
30He aHTeHHBI TenedoHa u [1I13. Ognako 00e 3TU BEIMUYMHBI MPAMO MPOIOP-
IMOHAILHBI MOITHOCTH DMMU mepenarumka paauorenedona. B 3aBucmmocTn
paccTostHusT OT a0OHEHTCKOM CTaHIMH 10 0a30BOH, YCIOBUSIMH PacIpOCTpaHe-
HUS paJlOCHUTHAaNa, rpajoCTPOUTENIbHON CUTyallMu W Mp. ypoBeHb OMU Ha
BXOJ/I€ aHTEHHBI COBpeMeHHOro Tenedona moxer uaMeHsATbea B 1000 u Gomnee
pa3, 4TO TaKXKe SIBISETCS MOMEXOM JUIsl ero ycTounBoil paboThl. Beixom u3
ATOM CUTyaIluu JlocTUraercs paboroit cucremsl APY, koTopas yMeHbIIaeT ypo-
BeHb OMMU B 10BOJBHO MIMPOKUX mpeaenax pist cucteM GSM unu genaeT ero
MHUHUMAJIBHO BO3MOXXHBIM ISl YCTAHOBJICHUSI YCTOMYMBOW CBSI3M B CHCTEMAX
CDMA (T.e. B emie Oosee MIUPOKOM TUaAnazoHe). 3aMETHM, YTO 3TU MEPHI MPo-
JTMKTOBAaHbI OTHIOAL HE 3a00TOM O 3I0POBBE IMOJIB30BATENSA, & OCOOCHHOCTSIMU
MPUMEHSEMBIX TEXHOJIOTUM i1 YMEHBIICHUS MOMEX, YIYUIlICHUSI XapaKTepu-
CTUK MTOKPBITHS U T.II.

B Tabn. 1 nmpuBeneHsbl pe3ynbrarhl NpoBeAeHHbIX B CapaTOBCKOM TOCYHU-
BepcutTeTe uccnegoBaHui 3aBucuMmoctei II1D pagmorene@oHOB pa3nHUHBIX
CTaHJapPTOB OT PACCTOSHHUS 10 OA30BOM CTAHIIUH.

3amMeTM, YTO ypOBEHb H3JIyYeHUsS aOOHEHTCKUX aIlllapaToB PETYISIPHO
YMEHBIIIAETCSI, MPUYEM 3TO CBSI3aHO HE M3MEHEHUEM KOHCTPYKTHUBHBIX M TEX-
HUYECKUX XapaKTePUCTUK CaMHUX alllaparoB, a C ONTUMHU3AIUEN YaCTOTHO-TEP-
PUTOpHUAIBHBIX IUIAHOB CETEW COTOBOW CBSA3U, B IEPBYIO OYEPEIb C POCTOM
yucia 0a30BbIX CTAHIIMN U UX INIOTHOCTHIO YCTAHOBKHU.

Tabmuna 1.

Paccrosinue 10 6a30- |  YpOBEHb JIEKTPOMAarHUTHOTO M3Iy4eHHs, MKBT/cMm?
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BOK Cranuum,
KM GSM CDMA CDMA
900/1800 1S-95 IMT-MC-450
0,5 12-20 1-1.5 <1
1 28-30 1,5-2 1-1.5
2 50-55 4-5 1-1.5
3 80-100 12-14 23
5 180-200 25-30 8-10
7 400-450 60-70 20-25
10 450-500 80-100 30-40
15 450-500 200-220 50-60
20 450-500 400-450 80-100
25 450-500 400-450 150-200

[IpoBenenHsbIe B HcClieN0OBaHUS MMOKa3aiu, 4to B nepuox ¢ 2003 r. mo 2006
I. CpelHee 3HAYCHUE YPOBHS BO3JCHCTBUS JJIEKTPOMATHUTHOTO H3Ty4YEHUS
a0OHEHTCKHX anmapaTroB YMEHBIIHICS Oojiee yeM B JiBa pa3a. B tabmn. 2 mpuse-
JICHBI CTAaTUCTUYCCKHUE PE3YJIbTaThl M3MEPEHUN (PAKTUIECKOTO YPOBHS BO3JICH-
CTBUS DJICKTPOMArHUTHOTO M3Ty4YCHUSI.

TabGmuma 2.

YpoBeHb uziy-
YyeHus, He 00 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 200 | 300 | 400

nee, MKBT/cm?

KomnuectBo
3BOHKOB, 2003 3 19 | 39 | 53 | 64 | 74 | 79 | 83 88 89 93 98

r, %

KomnuectBo
3BOHKOB, 2005 24 | 32 | 64 | 78 | 82 | 86 | 90 | 92 94 96 98 100

r., %

Komnuectso
3BOHKOB, 2006 26 | 34 | 66 | 80 | 84 | 88 | 92 | 94 96 98 100 | 100

r, %
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B cHmxennn pucka Boznericteusi OMMU cucteM COTOBOW CBA3U Ha MOJIb30-
BaTEJICN M HACEJICHUE B LIEJIOM JAJEKO HE BCE 3aBUCUT OT OneparopoB. MHoroe
3aBUCHUT OT KYJbTYPhI OJB30BAHUS COTOBOM CBSI3bIO U OT BOCIIPUSTHUS HACEIICHH-
€M CTEIEHU Takoro pucka. K coxaneHuro, mpodieMe BOCIPUSATUS TPAKIaHAMU
PHUCKOB TOJIb30BAHUS COTOBOM CBSI3BIO M PACIIUPEHUS CETEH B MOCIECTHUE TOIBI
YAESUIOCh HEJOCTAaTOYHO BHHMaHUS. MEXIy TeM OIEHKa BO3MOXKHOTO PHUCKa
HACEJICHUEM MOXKET 3HAYUTENIbHO OTIIMYAThCS OT €r0 3KCIEPTHOM OILEHKH, OCO-
OCHHO B YCJIOBUSIX CYIIIECTBYIOIIEH «HAYYHOU HEOMPEACTICHHOCTI.

W3nuiiiHe HaMOMUHATH, YTO «JOOPOBOJIBHO U C MECHEW», KaK MpPaBuUIIO,
Jdydlle IPYyrux BapHUaHTOB. 3HAUUTEIbHYIO Pa3HUILY B BOCHPUSATUU JOOPOBOJIb-
HOTO U BBIHYKJIEHHOTO PUCKa MOXKHO MPOMJUTFOCTPUPOBATh HA IPUMEPE OTHO-
IIICHUS HACEJICHHS K JKCIUTyaTalid aOOHCHTCKUX TEPMHUHAJIOB U Pa3MEIICHUIO
0a3oBBIX cTaHImii. Bo3neiicteBne DMMU 0a30BBIX CTAaHIMM, B OTIIMYKUE OT MHIIH-
BUJIyaJIbHBIX COTOBBIX TeJIE()OHOB, OE3yCIOBHO, OTHOCUTCS K KaTErOPUHU BbI-
HY>XJEHHOTO 3KOJoru4eckoro pucka [7]. [Io MHEHHMIO 3KCHIEpTOB, CETOAHS HE
BBI3bIBAIOT OECIOKONMCTBA KMMEHHO BOIPOCHI TUTMEHUYECKOW perfiaMeHTalluu
BO3JCUCTBUS AJIEKTPOMATHUTHBIX MOJIEH, CO31aBa€MbIX 0a30BbIMU CTAHIIUSIMU. B
pailioHax pa3meleHus 0a30BbIX CTaHIMI ypoBeHh DOMMU 3HaUUTEIBLHO HUXKE TIpe-
nenpHo gonycrumoro yposas (ITIY), cocrasmsromero 10 MkB1/cM?, a uMeroImu-
ecsl TEXHUYECKHE BO3MOXKHOCTH TTO3BOJISIFOT ClIeNIaTh €ro enie Huxe. He BbI3biBa-
€T COMHEHUS U TOT (DaKT, UTO YBETUUYCHHUE KOJIMYECTBA OA30BBIX CTAHITUI BEIET K
yMmeHbIneHnto DMU kak aOOHEHTCKUX, TaK U 0a30BbIX CTAHIIUH.

Tem He MeHee, UMEHHO pa3MelleHue O0a30BbIX CTAHIUN MTPOJOJIKAET
OCTaBaThCs MPUYMHON KOH(IMKTOB HACEJICHUS C ONepaTopaMu COTOBOM CBS3H,
KaK B Pa3JMYHBIX PETMOHAX HaIllEW CTPaHBbI, TaK U 3a pyOe:KOM.

Yewm pampliie, TeM OOJbINE TPYTHOCTH, KOTOPHIE HCTIBITHIBAIOT OTIEPATOPHI
COTOBOM CBSI3M C BBIOOPOM TUIOLIAAOK IS pa3MelleHusi 0a30BbIX CTaHIMd. B
pslle CaydyaeB OHU BBIHYXKIEHBI pa3MeIllaTh UX HA KPbIIaxX >KWIbIX 3JaHUM,
IKoJI, O0npHUIL. B TO ke BpeMs peanuzaiiys MoJoOHBIX MPOEKTOB BO MHOTHUX
CIIy4asix BBI3BIBAET HETATUBHYIO PEAKIIUIO HACEJICHUsI, 03a00YEHHOTIO BO3MOXK-
HBIMHU MOCIIECTBUSAMM BO3AECHUCTBUS DIEKTPOMArHUTHOTO M3JIyUYECHHS Ha 310pO-
Bb€, B MEPBYI0 OYEpEeb Ha 3[I0POBbE CBOMX JieTeil. MUpoBoe OOIIECTBEHHOE
MHEHHE BOOOIIIE CUMTACT MOPOYHOMN MPAKTHKY Pa3MEIICHHs Mepeaaronnx aH-
TEHH Ha 3[IaHUSIX IIKOJ W OOJIBHUII. A BOT JCHCTBYIOIIAas Y HAC HOPMATHBHO-
nmpaBoBas 0a3a IBOWCTBEHHO OTHOCHUTCSI K PEIICHUIO JaHHOW MPOOJIEeMbI: Ha-
MPUMEP CAHUTAPHO-3MUJIEMHUOJIOTMYECKUE MpaBUiia U HOPMATuBbI «I UrMeHU-
yeckue TpeOOBaHMS K Pa3MEIEHUIO M SKCIUTyaTallud CPEACTB CYyXOITyTHOM TO-
nexHOM paauocsszu. CanlluH 2.1.8/2.2.4.1190-03», ¢ ogHON CTOPOHBI, pe-
KOMEHYIOT pa3MeNaTh NMEePEaaroIue aHTEHHBI HA OTAEIBHO CTOSIIUX OINOpax,
a C JIPYroil CTOPOHBI, JOMYCKAIOT pa3MEIleHUE MEPEeNaroluX aHTEHH Ha KPbI-
aXx JKWJIbIX, OOIIECTBCHHBIX U APYTHX 3IaHHM.
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MupoBasi mpakTHKa MOKa3bIBAET, YTO peanu3alusl MOJAOOHBIX MPOEKTOB
TpeOyeT NpPOBEACHUS MNPEABAPUTEIBLHOTO AHAJIOra BIaJEIbLEB HCTOYHHKOB
OMMU n opraHoB MECTHOro CaMOYyIIpaBlieHHs ¢ HaceineHueM. OTCyTCTBHUE WH-
dbopMallMOHHOM U MPOCBETUTEIBCKOW pabOTHI BBI3bIBAECT Y HACEJICHUS CYObEK-
TUBHYIO OLIEHKY BO3MOXKHOTO pucKa Bo3zzaeilcTBus IMU, poct comnuanbHOi Ha-
NpsHKEHHOCTU. B pesynbrare HenoCcTaTouHON WH(OPMHUPOBAHHOCTH BOCHPHUS-
THE BO3MOXXHOTO pUCKa Bo3aeucTBus DM HaceneHueM MOXKET 3HAYUTEIbHO
OTJIMYAThCS OT SKCIIEPTHOM OLIEHKH JTaHHOTO PUCKA.

B Poccum ykazaHHasi cuTyauus yCyryojsieTcs OTHOCUTENIBHO BBICOKHM
YPOBHEM HEJIOBEPUS HE TOJIBKO KOMMEPUYECKHUM, HO U TOCYJaPCTBEHHBIM CTPYK-
TypaMm, YBEPEHHOCTbIO 3HAUUTEJIbHOW YacCTH HACEJIEHUS B KOPPYMIIMPOBAHHO-
CTH KOHTPOJUPYIOIIUX OPTaHOB. A TYT elle Kakas-HUOyIb yrpo3a «permpoayk-
TUBHBIM QyHKIUsIM». Hy BbI moHnMaere. ..

B sTux ycnoBusix omeparopam COTOBOW CBS3U HEOOXOAMMO 00JaaaTh Ha-
BbIKAMU JIMaJiora C HACEJIEHUEM, a HE WTHOPUPOBATH OOIIECTBEHHOE MHEHHUE,
UCIOJIB3YSl pblUuaru aIMUHUCTPATUBHOTO BO3IEUCTBHSI, YTO OOBIYHO BEJET JIUIIb
K o0ocTpeHuto koH(piukTa. Hanmpumep, ycraHoBIeHUE Majaora Ha CaMbIX paH-
HUX dTanax NPUHSATUS PElIeHUI, CBOEBPEMEHHOE oOecreueHre HeoOX0auMOoM
uH(poOpMaleld 1 BO3MOKXHOCTh BCECTOPOHHETO 00CYKIIeHUs MPOOIeMbl TOMO-
raeT CBOEBPEMEHHO Pa3pelIUTh MHOTHUE CIIOPHBIE BOIPOCHI, PACCMOTPETh ajlb-
TEPHATUBHBIE BAPUAHTHI, MIPUEMJIEMBIE ISl BCEX 3aMHTEPECOBAHHBIX CTOPOH.
[Ipu npunsTHH perieHus: HeoOX0UMO YOeIUTh BCe 3aMHTEPECOBAHHbBIC TPYTIIIbI
oO11ecTBa, 4YTO UX NOTPEOHOCTU ObUIM YUTEHBI. BBIsIBIEHNE JaHHBIX TOTPEOHO-
CTEH SIBIIIETCS HEIIPEMEHHBIM YCJIOBHEM yCIEMIHOCTH Auainora. I[Ipum sTom Bce
3aMHTEPECOBAHHBIE TPYIIBI JOKHBI UMETh JOCTYIl K BCECTOPOHHEN U 00OBEK-
TUBHOM MH(pOpManuu o TexHomoruu. OoMeH mHbopmaImer MOXXEeT OCYIIECTB-
JSTBCS CaMBIMU Pa3MUYHBIMU CIIOCOOaMH  (pacrpocTpaHeHue OJUICTEHEH,
Opomop, pazmenienne uHpopmanuu B MHTEepHETE, CTaTbu B ra3eTax, MHTEP-
BbIO B CpPEACTBaX MAacCcOBOM MH(}OpMaLMH, Npecc-KOHPEPEHIIMH, OPTaHU3aIUs
«TOpSYUX JIMHUID Ha paauo U TEIEBUIACHUH, TPOBEICHUE aHKETUPOBaHUs, (o-
KyC-TpYIIIl, OOUIECTBEHHBIX CIYIIAHUH U T.IL.).

W 5TUM HYXKHO 3aHUMAThCS, MOTOMY YTO HM3BECTHHI MHOTOYMCIICHHbBIC
Cy4Yau BaHJaJM3Ma IO OTHOLIEHHUIO K MCTOYHMKaM DM, BbI3BaHHBIE OTHIOAb
HE TOJBKO TMOWICKAMHU IIBETHBIX METa/NIOB. Benp mpu pa3mernieHu#n 0a30BbBIX
CTaHIUI OMEPaTOPhI YACTO UTHOPUPYIOT YIOMSIHYThIE BbIIIE€ (DAKTOPHI, OPUEH-
TUPYACH MPEK/E BCETO HA KOMMEPUYECKHUI pe3ysbTar.

B 3akiroueHun ciienyer OTMETUTh, OCHOBHOM 3aJa4€i CUCTEMBI 3JIEKTPO-
MarHMTHOM O€30MAaCHOCTU CTAaHET NEPEBOJ PUCKA BBIHYKJIEHHOTO B PUCK J100-
POBOJIBHBIM, B HACTOSIIEE BpEMsi HEOOXOAUMO OMPENECIUTh TEXHUUYECKHE Tpe-
OOBaHUs K COTOBOMY TeJie(pOHY, MO3BOJISIONIME MOJb30BaTEI0 paaroTeaedona
CaMOCTOSITEILHO BBIOMpPATh M KOHTPOJMPOBATH YpOBEHb Bo3zaeiicTBus DMU.
DT0 KacaeTcs BOZMOXHOCTH KOHTPOJIS IKCIO3UIIMH, KOHTPOJSL CUCTEMBI JUHA-
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MHYECKOW PETYIUPOBKH MOIIHOCTH U3JIyYEHUS U BOBMOXHOCTH CAMOCTOSATEIIb-
HOM pEeryiaupoBKU YpOBHs Bo3neucTBusA. C Apyroil CTOPOHBI PE3YJIBTAThl MEIU-
KO-OMOJIOTMYECKHUX UCCIEI0BAaHUMN JOKHBI ONPEAEIIUTh 030- 3aBUCUMBIE 3(]-
dekrtbl BoznelicTBuss OMU cotoBoro tenedoHa Ha 310poBbe. TOIBKO Ha OCHO-
BAaHUU ATUX UCCIENOBAaHUHN MOJKHA OBITH TIOCTpOEHA cucTeMa MHPOPMHUPOBa-
HUS HACEJIEHUS O pUCKe BO3AeHCTBUS DM 1 BOBMOXKHOCTH CaMOCTOSITEILHOTO
BbIOOpA MpUeMIIeMOro Jyisi ce0si ypOBHS 3TOTO PUCKA.

Uccneoosanua npoeedenvt npu noooepocxe PI'HD (npoexm No
05-06-06103a).
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ECOLOGICALLY TECHNICAL PROBLEMS OF THE DEVELOPMENT OF
THE NET OF MOBILE CONNECTION

Morehanova M., Revzin S., Rodvikova I, Rogacheva S., Somov A.

Saratov State University, Russia
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In nowadays the basic hygienic characteristic of mobile telephone is the
effectiveness of the regulation system capacity. The results of the comparative
experimental studies of the dependence of radiation density of radiotelephones
of different standards on the distance to the basic station are presented. The
investigation confirmed noncorrespondence of mobile telephones to the
obligate requirements of safety established by Russia standards (Canllun
2.1.8\2.2.4.1190-03. ). It is confirmed that the situation when the mobile
telephone users begin to prosecute about the protection on their consumer’s
rights is quite possible. The necessity of medico-biological investigations to
determine dose-dependent effects of radiotelephone EMR at human health is
shown. The informational system about EMR effect risks must be created on
the base of the results of these studies.
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Pewenue Poccutickoeo HayuoHanbHO20 KoMumema no 3awjume om
HeUOHUSUPYIOWUX USTTYYUEHUT

JIETH U MOBIJILHBIE TEJTE®OHBI:
MO/ YT'PO30ii 3/IOPOBBE BYIVIINX MMOKOJIEHUAM

Mockea 14 anpens 2008 2o0a

BnepBble cioxunachk CUTyalusi, KOrjJa JE€TH U MOAPOCTKA MacCOBO
MOJIBEP>KEHBI BO3JIEUCTBUIO HEONATONPUATHOTO JJIs 3A0POBbS AJIEKTPOMArHUT-
HOTO TI0JISI MOOMJIBHBIX TeJIe(OHOB.

DJEKTPOMarHUTHOE TOJie — BaKHEUIIUN OMOTPOMNHBINA (aKTop, OIpe-
JESIONMNA HE TOJBKO 3J0POBbE, HO W HEMOCPEIACTBEHHO MPOIECCHl BHICHIEH
HEPBHOW JEATEIBbHOCTH, BKIIKOYas IMOBEACHUE W MblUuleHHE Jronen. [lpu uc-
MOJIb30BAaHUM MOOWJIBHOTO TenedoHa 00s3aTeIbHO MPOUCXOAUT BO3JICUCTBUE
ANEKTPOMArHUTHOTO MOJIS HA TOJIOBHOM MO3T MOJIb30BATENS.

HecMmotpst Ha To, uro B CaHUTapHBIX NPAaBUJIAX W HOPMAax PEKOMEH-
JIOBAaHO OTPAHWYCHHE BO3MOKHOCTH HCIOJB30BAaHUS MOOWIIBHBIX TeIe(hOHOB
muriamu, He pocturmuMu 18 mer (CanlluH 2.1.8/2.2.4.1190-03, nyHkT 6.9),
J€TU Y MOAPOCTKHU CTaIW LEJIEBOM MAPKETUHIOBOM TPYNIION JJISl PBIHKA COTO-
BOU CBA3U.

JleicTByto1IIM€ CTaHIAPThl OE30MACHOCTH JIJIsi MOOMIIBHBIX TeJIe()OHOB
pa3paboTaHbl JJIsl B3POCIBIX U HE YUYHUTHIBAIOT OCOOCHHOCTH JETCKOIO Opra-
Hu3Ma. Becemupnas Opranusanust 30paBOOXpAaHEHUS OTHOCHUT K HaWBBICHIEMY
IMPUOPUTETY 3AIIUTY 3M0POBbS JETEW OT BO3MOYKHOTO HETaTUBHOTO JIEMCTBHS
AIIEKTPOMArHUTHOTO TOJII COTOBBIX TeleOoHOB. OTa mpobiema Tak Ke MOj-
TBEpkAcHa Hayunsim komuTeroM EBponerickoirt Komuccnu, HalmoHaIbHBIMU
BJAcTsIMU cTpaH EBpomnbl 1 A3zun, MexayHapoIHBIMUA HAyYHBIMH KOH(pEPEHITH-
SIMH CTIITAATIUCTOB MO OMOJIOTUYECKOMY JICUCTBUIO DJIEKTPOMArHUTHOTO TOJIS.

IHoTeHUMANBbHBIN PUCK JJIS 310POBbH [IeTell 04€Hb BBICOK:

— MOMIOLIEHUE ANEKTPOMATHUTHON SHEPIUU B TOJIOBE peOEHKA 3HAUU-
TEJILHO BBIIIIE, YEM Y B3pOCIIOro (MO3roBasi TKaHb AeTel 00J1aaeT OOJbIIeH
MPOBOAMMOCTHIO, MEHBIIIUM pa3Mep TOJI0BbI, TOHKUE KOCTH Yepera, MEHbIIee
pacCTOSIHUE OT AaHTEHHBI JI0 TOJIOBBI U T.1.);

— JIETCKHUI opranusM 00jaaaeT OOoJbIIel YyBCTBUTEIBHOCTBIO K 3JICK-
TPOMArHUTHOMY TIOJIIO, YEM B3POCIIbIN;

— MO3T JIeTel UMeeT OOJIbIIIYI0 CKIOHHOCTh K HAaKOTUICHUIO Hebjaro-
OPUSTHBIX PEaKIMil B YCIOBUSX MOBTOPHBIX OOIYUYEHHUU 3JIEKTPOMArHUTHBIM
IIOJIEM;

— DJJIEKTPOMAarHUTHOE TOJIE€ BIMIET Ha (OpMHUpOBaHWE MPOIECCOB
BBICIIIEM HEPBHOW JICATEIBHOCTH;
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— COBpPEMEHHBIE JETH MOJb3YIOTCS MOOWIHHBIMU Telie(hOHAMU C PaH-
HEro Bo3pacTta u OyayT MPOJ0JKATh UX UCIOJIb30BATh B3POCIBIMU, TTOITOMY
CTaX KOHTAaKTa JETEH C AJIEKTPOMArHUTHBIMU U3JIyYEHUSAMH OyIeT Ccyle-
CTBEHHO OOJIbIIIE, YeM Y COBPEMEHHBIX B3POCIBIX.

ITo maenUI0 wieHOB PoccHIICKOT0 HAIIMOHAJILHOTO KOMHUTETA 10 3aIllH-
T€ OT HEMOHU3UPYIOIINX U3TYUYCHUH Y AETEH, NCTIOIb3YIOIINX MOOUIBHBIC Te-
nedoHbl, caeAyeT 0:KUAATH CJeyIolIie BO3MOKHbIe OmKaiiiue pac-
cTpoiicTBa: ocinabiaeHue MaMsITH, CHIDKCHIE BHUMAHUS, CHUKEHUE YMCTBEH-
HBIX U MMO3HABATEJIBLHBIX CITIOCOOHOCTEH, pa3Apa)KUTEIbHOCTh, HAPYIIICHUE CHA,
CKJIOHHOCTb K CTPECCOPHBIM PEAKITUSIM, MTOBBIIIIEHUE AMTUIICITUYECKON TOTOB-
HOCTH.

O:xunaembie (BO3MOKHbIE) OT/AAJIEHHbIE MOCJIEeCTBHUSI: OMMyXOJIN
MO3Ta, CIIyXOBOTO M BECTUOYISIPHBIX HEPBOB (B Bo3pacte 25-30 ser), 6one3Hb
AnprreiiMepa, "mpuoOpeTeHHoe ciiaboymue', NeMpeCcCUBHBINA CHUHIPOM H JIPY-
T'Ue TIPOSBIICHUS IETEHEPaIlid HEPBHBIX CTPYKTYP TOJIOBHOTO MO3Ta (B BO3-
pacte 50-60 ner).

Unenst Poccuiickoro HaIlMOHaJIBLHOTO KOMUTETA MO 3aIIUTE OT HEHO-
HUBHUPYIOIINX H3IYYCHUN TMOAUYEPKUBAIOT OCOOYI0 aKTyalbHOCTh IPOOIEMBI
YXYAIICHUS 30OPOBbS JACTEH OT MEHCTBUSA AJIEKTPOMATHUTHOTO TOJSI MOOWIIB-
HOM CBSI3H, MPU3BIBAIOT OPTraHbl TOCYJaPCTBEHHOW BJIACTH, BCE OOIIECTBO 00pa-
TUTh BHUMAaHWE HA HAJBUTAIONIYIO YIPO3y U MPUHATH MEPHI TIO MPETyIPeKIec-
HUIO HETAaTUBHBIX MOCTEACTBUN JIS 370POBbsI OyIyIIUX TTOKOJIECHUH.

Jletu, ucrnonb3yst MOOUITbHBIN Teae(dOH, HE B COCTOSTHUN OCO3HABATb,
YTO MOABEPTAIOT CBOM MO3T BO3JACHCTBUIO JIEKTPOMArHUTHOTO TOJIA, a 3/10PO-
BbE — PUCKY. M 9TOT pUCK HUYIYTh HE MEHBIIIE, YEM PHUCK JJIS 3I0POBbS peOCHKA
oT Tabaka wim amkorojisi. Hamr qonr, He mO3BOMUTE O€31€MCTBIEM HAaHECTH
yiiep0 3I0pOBBIO JIETEH - OyayIIero CTpPaHEHI.
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IMEPCOHAJIBHBIN COCTAB

Poccuiickoro HAaIMOHAJBLHOI0 KOMUTETA
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I'puropses IOpuii I'puropsesny

OI'Y denepanbHbli MEIUIMHCKUNA OMOQuU3NUe-
ckuil ueHtp ®MBA Poccuu, Benymuii HayyHbIN
COTPYIHUK, JOKTOP MEIUIMHCKUX HAyK, mpodec-
cop, Jaypear ['ocynapcreennoi npemuu CCCP.
Anpec: Poccuiickas ®epepaums, 123182, 1.
MockBa, yn. XwuBonucunas, n. 46. Ten.:
+7-499-190-95-32; Ten./akc: +7-499-193-01-87

IIpoduab HAyYHBIX HCCIENOBAHMI: OHOIOTHYe-
CKO€ JECUCTBUE MOHU3UPYIOUIEH U HEHMOHUZUPYIO-
el paauanuu, OleHKa OMAaCHOCTH JASHCTBHS (H-
3MuecKkuX (PaKTOpOB Ha HACEJCHHE; paguallioH-
Hasi 0e30MacCHOCTh MHJIOTHPYEMBIX KOCMUYECKHUX
MOJIETOB, KCTpeMabHasi (PU3NOJIOTHSI, HOPMHUPO-
BaHUE PU3HUECKUX (PAKTOPOB CPEIBI.
IIpeacenarennr Poccuiickoro HAIMOHAJILHOIO
Komurera nmo 3amure 0T HEMOHM3UPYIOIIMX M3JIy4YeHuil, wieH Poccuiickon
Hayunoit Komuccuu mo 3ammure 0T MOHU3UPYIOLIEH paJualnu, 3aM. Ipeacena-
tenst Hayunoro Coseta mo npobieme paaunoouonorun PAH, moctosHHBIN dieH
Koncynwsrarusnoro Komwurera mexayHapoaHoi nporpammbel BO3 "Onekrtpo-
MarHuTHOE T0JIE U 310pOBbe", uieH peakoieruu xxypHaia PAH «Pannannon-
Has Ouomnorus. Pangnoskonorus». ABtop 15 MoHorpaduit u 6onee 300 myOnu-
KalMii B HayYHBIX OTEUECTBEHHBIX M 3apyOEKHBIX *KypHajax. PykoBoaurens u
KOHCYJIBTAHT 67 KaHIUJATCKUX U JOKTOPCKHUX JIUCCEPTALIUMA.

VYuactHuk qukBuganuu aBapuu Ha YADIC: 0TBETCTBEHHBIN 3a TOCHTUTAIU3ALMIO
1 JIedeHrne OOJIBHBIX OCTPOM JTydeBoi Oose3Hbio (26 anpens — 14 mas 1986 1),
yyieH npaButenbcTBeHHON Komuccun B UepHoOsie (15 mas — 14 utons 1986
r.). AHanuThyeckast pabora 1mo OMOJIOrHUE€CKUM TOCIIEICTBUSM aBapuu.

Yury G. Grigoriev

Specialisation (specify): Radiobiology of non-ionizing and ionizing radiation. .
Physiology and neorophysiology of state. Extremely physiology.

Honours, Awards, Fellowships, Membership of Professional Societies

1. Academic of Academy of Electrotechnical sciences of Russia.

2. Chairman of Russian National Committee on Non-ionizing Radiation
Protection.

3. Member of Russian scientific Commission on lonizing Radiation

Protection.

4. Deputy Chairman of Radiobiology Scientific Council of the Russian
Academy of Sciences



5. Member of International Advisory Committee of WHO International
Program “EMF and Health”.

6. Member of International Commission for Electromagnetic Safety.

7. Member of board J. Radiation Biology. Radioecology.

Awards. The State Scientific Prize, 1976.

Publications: more 300 papers in refereed journals, 15 books (biological ef-
fects of 1onizing and non-ionizing radiation, extremely physiology)

More than 67 dissertations have been worked out and defended under my
guidance. The participant of liquidation of failure on ChAES, responsible for
hospitalization and treatment of patients by sharp radiation sickness (April, 26 -
May, 14, 1986), a member of the governmental Commission in Chernobyl (15
May - June, 14, 1986). Analytical work on biological consequences of failure.
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bunru Baagumup Hukosaesuu

Nucturyra obment puzuku PAH,
3aBeyIOIINI JTJabopaTtopueit paauoOnoIoruu,
TOKTOp (PM3UKO-MaTeMaTHIEeCKUX HAyK
Anpec: 119991 Mocksa, Basunona 38, UO®
PAH. Ten. 135-0158, 8916-597-7804, ®akc
135-0158.

IIpoduab HAY4YHBIX HCCIeT0BaAHMIA: OUOTOTH-
YECKOE JICCTBUE HEMOHU3UPYIOIIEH pauallliH,
TEOpEeTHUYECKass MAarHUTOOMOJIOT S, CBOMCTBA
BOJIHBIX CHCTEM.

3amecTtutens npeacenarens Poccuiickoro Ha-
nroHajbHOro KoMuTeTa mo 3amnure oT HEMOHHU-
3UPYIOLIUX U3ITYYEHHUM.

Unen MexlyHapoJHOTO HAyYHOTO O0IIeCcTBa
Bioelectromagnetics.

ABtop 2 Mmonorpaduwuit u 6o1ee 100 myOnuKkarmia
B HayYHBIX OTCUCCTBEHHBIX U 3apyOCIKHBIX JKypHaJIaX.

Binhi Vladimir N.

Head of the Radiobiology Lab at General Physics Institute of the Russian
Academy of Sciences

Address: 38 Vavilov St., Moscow 119991, Russian Federation, GPI RAS
Tel. 135-0158, 8916-597-7804, Fax 135-0158.

Scientific Degree: Ph.D., D.Sc. in Physics and Mathematics

Area of expertise: biological effects of non-ionizing radiations, theoretical
magnetobiology, properties of water systems.

The member of the Russian National Commission on Non-Ionizing Radiation
Protection (RNCNIRP). The member of the International Scientific Society
“Bioelectromagnetics”. *

The author of 2 monographs and more than 100 publications in Russian and
foreign scientific journals
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I'puropses Ouier AJsiekcaHAPOBHY

[leHTp AMeKTpOMArHUTHOU OE30MaCHOCTH,
TAPEKTOp, PenepalibHbIA MEAULIMHCKUN
onodusmuecknii meHTp uMm. A.W. BypHazs-
Ha

3aBeAYIONINI Jaboparopuei, KaHIuaaT
OMOJIOTMYECKUX HAyK

Anpec: Poccuniickas @enepanus, 123182,
. Mockaa, yn. JKuBonucHas, 1. 46.
Ten./daxc: +7-499-193-01-87

Ipopuiab HAyYHBIX MCCICTOBAHUM:
Ouosoruyeckoe AeiCTBUE HEHOHU3HUPYIO-
IUX U3TYyYEHU, THTUEHUYECKOE U SKOJIO-
ruyeckoe HopmupoBanue IMII, nonmutuka
B 001acTu o0ecneueHus 0€30MacHOCTH U
BOIPOCHI NPUKIIATHOTO UCTOJIb30BAHUS
HEHOHHU3UPYIOLIUX U3ITYYECHHUM.

ABtop Oonee 70 HaydHBIX yOnuKanmii, 6osee 100 HayIHO-TTOMYISIPHBIX CTa-
TeH 1Mo poOIeMe TEKTPOMAarHUTHON 0€301aCHOCTH, TPUHUMAJT y9acTHE B
paspadotke psga CanlluH.

3amecturens [Ipencenarens Poccniickoro HAMOHAIBHOTO KOMUTETA T10 3aINATE
OT HEMOHU3UPYIOLINX WU3JIYUYCHUH, YWIEH HAyYHO-KOHCYJIbTaTUBHOTO KOMUTETA
MEKIYHAPOIHOTO AIEKTPOMAarHUTHOTO NMpoeKkTa BecemupHo opranuzanuu
3napaBooxpaHeHus. [[pyHUMal akTUBHOE y4acTHE B ITOATOTOBKE pemieHuii Ko-
muteTa 1o skosioruu I'ocynapcrBeHHoi [[ymbr @C PO «O coctosiHuM U Ipo-

OJleMax 3amuThl HACEJIEHUS OT HEMOHU3HPYIOMUX u3mydeHun» (1998, 1999,
2001 rr.).

Oleg Grigoriev, Ph D (biology)

Center for Electromagnetic Safety, director; Federal Medical Biophysical Cen-
ter of Federal Medical-Biological Agency of Russian Federation, head of Lab
"Radiobiology and Hygiene for Non-lonizing Radiation"; Russian National
Committee on Non-Ionizing Radiation Protection, Vice-Chairman

46, Zhivopisnaya Str., 123182 Moscow, RUSSIA

www.tesla.ru +7-499-193-0187
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Huxkurtnna Bajgentnna HukosaaeBHa

I'ocynapctBenHOE 0Opa3oBaTeIbHOE
yUpEeXKIACHHUE BBICIIETO MPOdECCHOHATHHOTO
oOpazoBanus «Caunkr-IleTepOyprekuit
rOCyJIapCTBEHHBIN MOPCKON TEXHUYECKUI
YHUBEPCUTET», 3aBEIYIOIIAs] HAYYHO-UCCIIEN0Ba-
TEJIbCKOM

naboparopren dIeKTpOMarHuTHOM
0€30MacCHOCTHU, JOKTOP MEIUIIMHCKUX HAyK, PO-
deccop kadenpsl SKOIOTHH MTPOMBIIIIJICHHBIX 30H
u akBaropuii CI16 ITMTY, wieH-koppecnioHACHT
AKaznemMuu 3JIeKTPOTEXHUYECKUX HayK Poccuii-
ckou denepanumu.

Anpec: Poccuiickas @enepanus, 190008,

r. Cankr-IlerepOypr, Jlonmanckas yiu., gom 3.
Ten./paxc +7 (812) 494-09-91 (;1aboparopusi),
+7 (812) 494-09-03 (xadenpa)

Ipopuiab HAYyYHBIX MCCIAETOBAHMM: TUTHEHUYECKUE UCCIEA0BAHNUS DIIEKTPO-
MarHuTHON 0O0CTaHOBKM Ha pabOUYMX MECTaX U B OKpY’KaroIeh cpene, 0noo-
IrUYECKOe JACHCTBUE 3JIEKTPOMAarHUTHBIX TOJIEH, OLIEHKA PUCKa 3/J0POBBIO MEp-
COHaJIa B CBA3M C BO3JICHCTBUEM AJIEKTPOMArHUTHBIX MOJIEH, pazpaboTKa
CPEICTB U METOAOB 3alIUThl 0T DMMU, rurneHnyeckoe HOpMUPOBAHUE HIIEK-
TPOMArHUTHBIX MOJIEH.

3amecturens npeaceaaress Poccuiickoro HAlMOHAIIBHOTO KOMUTETA IO 3aIUATE
OT HEMOHU3UPYIOIIUX U3TyUYEHUH.

ABtop 605ee 230 HayyHBIX MyOIHUKAIMI MO Pa3IMYHBIM aCleKTaM MpOoOJIeMbl
AIIEKTPOMArHUTHOE TOJI€ U 3I0POBbE YEIOBEKA.

Valentina N. Nikitina

Head of Research Laboratory for Electromagnetic Safety, Saint Petersburg State
Marine Technical University (StPSMTU).

Professor at the Department of Industrial Zones and Water Areas Ecology,
StPSMTU

Doctor of Medical Sciences, Corresponding Member of the Academy of Elec-
trotechnical Sciences, Russian Federation, Deputy Chairman of the Russian
National Committee for protection from non-ionizing radiation
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A¢anacoveB Poman Biragumuposuy

TI'ocHUNU Boennoi meauimasl MO PO, Ha-
YaJIbHHUK OT/ACa, KaHIUIAT MEIUIIMHCKHIX
HayK, JIOICHT

Anpec: 127083, Mockaa, [TerpoBcko-PazymoB-
ckag amies 12A

Ipopuas HayyHBIX HCCIeTOBAHHUH: OHOIIO-
TUYECKOE JECUCTBUE MOHU3UPYIONIEH U HEMOHU-
3UPYIOIIECH paJualiu, OLEHKA OMACHOCTHU ACH-
cTBUsL (pu3myeckux (HaKTOpOB IIEKTPOMATHUT-
HOM TIPUPOJIBI, IJIEKTPOMArHuTHas Oe3omac-
HOCTh aBUAKOCMHUYECKHX almaparoB, pa3padboT-
Ka CPEJICTB 3alllUThl OT MOHU3UPYIOMINX U HE-
MOHU3UPYIOIHUX (PAKTOPOB, HOPMHUPOBAHUE
bu3nyeckux (HaKTOPOB BIECKTPOMATHUTHOM
MIPUPOIBI.

Unen Poccuiickoro HanupoHanpHOro Komurera mo 3ammre OT HEHMOHU3UPYIO-
IIUX U3TyYCeHHH; WieH MOCKOBCKOTO TOPOACKOTO OOIIECTBA PaO0JIOrOB

ABtop 7 MoHorpaduit u 6onee 50 myOIuKalKii B HAyYHBIX OT€YECTBEHHBIX U
3apyOeKHBIX )KypHajax U COOpHUKAX.

PykoBoguTenp v KOHCYNBTaHT | KaHIMIATCKOW AUCCEPTALIH.

Y4YacTHUK JMKBUAAIMM JIOKAJIBHOW paJUallMOHHON aBapuu B aBUATapHU30HE
MuranoBo 1992 - 1998 rr; ucnoiaHuTeNb MPOTPAMMBI OLIEHKH IOCIIEICTBUN
aBapun Ha YADC y JeTHOro cocTaBa, MPUHUMABIIETO Y4acTHE B €€ JIMKBUA-
LIUH.
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beasieB Urops SApociiaBoBuy

Yausepcuter CTOKroimbMa, mpodeccop, TOKTOp OMOIOTHISCKUX HAYK
Department of Genetics, Microbiology and Toxicology

Stockholm University

S-106 91 Stockholm, Sweden

Tel: +46-8-16 4108

FAX: +46-8-16 4315

http://www.gmt.su.se/

Ipoduab HaydHBIX HMCCAEIOBAHUI pajualMOHHAs TeHeTUka U Ouodusuka,
ouonornueckue 3pdpexrsr IMIT CBY, 6norddhexTsl HOHU3UPYIOIIETO U HEUO-
HU3UPYIOLIETO0 U3JIy4YeHUN HU3KOM MHTEHCUBHOCTH, npuMeHeHue DMII B me-
TUTTAHE.

bonee 80 nmybnukanuii B pedeprupyeMbIX HAyUHBIX KypHaJax.

Igor Y. Belyaev, Ph.D., D.Sc., Associate Professor

D. Sc. in Genetics, St-Petersburg State University, Russia (1994)

Ph.D. in Radiobiology, Institute of Biophysics of Academy of Science of USSR
(1986)

Postgraduate School of Radiobiology, Moscow Engineering Physics Institute,
Moscow, USSR (1983-1986)

Publications: More than 80 scientific publications in peer reviewed journals
and book chapters.

A member of the Russian National Committee on Non-lonizing Radiation
Protection (chaired by Y. Grigoriev); a member of the Working group of the
International EMF Project of World Health Organization (chaired by E. van
Rongen), 2003-present; a member of the Section K of the Swedish National
Committee for Radioscience (chaired by K. Hansson Mild), 2003-present

A member of the Editorial Board of the International Journal Electro-
magnetic biology and Medicine”; a member of the Editorial Board for the Jour-
nal “Radiat. Biol. Radioecol”,

Reviewer for the international journals “Bioelectromagnetics”, “Archives
of Medical Research”, “Archives of Physiology and Biochemistry”, “Neuro-
science Letters”, and “IEEE Transactions on Microwave Theory and Tech-
niques”

Reviewer for the Academia Europaea, the Biotechnology and Biological
Sciences Research Council (UK), Grant Agency of the Academy of Science of
the Czech Republic

A member of the European Bioelectromagnetics Association, the Swedish
Society for Radiobiology, the Bioelectromagnetics Society
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Bymmanos Anapei IOpbeBu4

OI'Y denepanbubiii Menununckuii buoduznue-
ckuid [lentp uMm. bypnazsina ®MBA Poccuu, niep-
BBI 3aMECTUTEIIb TEHEPATHLHOTO JUPEKTOPA, JOKTOP
MEIUIIMHCKUX HayK, podeccop.

Jupektop corpynHudatoiiero mneHtpa BO3 "Jlua-
THOCTHKAa W JICUCHUE PAJHAIMOHHBIX TMOPAKCHUU
yenoBeka';

I'OY UnctutyT noseimeHus: kpanudukannun @MBA
Poccun, 3aBenyronuii kadgeapoit "MeauunHbl Tpyaa
1 ripodraToorun”

123182, Mockasa, yn. JKuBonucHas, 46

Ten. 8-499-193-58-46

dakc. 8-499- 193-45-73

IIpopuab HaydHBIX HCCJOeIOBAHWH: PO(IATONOTUS M TMTMEHA HEHOHU3H-
PYIOIIMX U MOHU3UPYIOUIUX U3IYYEHUH, MEAUKO-OMOIOrn4YecKas OLEHKa Ouo-
JOTHYECKUX 3(P(PEKTOB HEHMOHU3UPYIOIMMX H3ITyYCHUH, pagIrnoONOIOTHI HOHHU-
3UPYIOMINX W HEMOHU3UPYIOIIUX H3TyYEHUH, TEpareBTUYECKOEe MPUMEHEHUE
HEMOHU3UPYIOIUX U HOHU3UPYIOUIUX U3ITYUCHH.

Unen Poccuiickoro HaMOHAJIBHOIO KOMUTETA 1O 3AIUUTE OT HEMOHU3UPYIOLINX
n3Jy4eHul, wieH yuyeHoro copeta ®PMBL] ®MBA Poccun.

ABtop 60see 150 HayuHbpIx myOnukauuii u 12 MoHOrpaduii.

PyxoBoauTens 8 nuccepranuid.
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I'agpumr Hukonain HukosraeBuya

12 [leHTpasIbHBINA HAYYHO-UCCIEN0BATEIBCKUI
uHcTuTYT MO PO,

HayaJbHUK Jab0paTopuu, KaHaAUAAT MEAULH-
CKHMX HayK, CTApIIM{ HAyYHBIN COTPYIHHUK,
naypeat npemuu uMeHn A.A.Ceunna Akaze-
MHH BOCHHBIX HayK POD.

Anpec: 141307, r. Ceprues I[locaa-7 Mockos-
ckoit oonactu. Ten. 8 - 495- 584- 99 —22.
dakc HaYAIbHUKA NHCTUTYTA!
8-49654-9-77-19.

I[Ipo¢puab HaAyuYHBIX HCCIET0BAHUI: O1OO-
TUYECKOE JICUCTBUE MPOHUKAIOIIEH palhalvH,
pa3zpaboTka (hapMaKoJIOTHIECKUX MPOTUBOPaA-
JTUAIIMOHHBIX CPEJICTB, IKCTPEMAIbHbBIE BO3-
JNEWCTBUS HEMOHU3UPYIOIIUX U3ITYyUYCHUH, THU-
TMEHUYECKOE HOPMUPOBAHKE IJIEKTPOMArHUT-
HBIX UMITYJIbCOB.

Unen Poccuiickoro HanroHaapHOro KoMuTera no 3ammre 0T HEMOHU3UPYIO-
LIUX U3JIy4YCHUM.

ABtop: 10 uzo6perenuit, 6onee 130 HayuyHBIX TPYHAOB, B TOM yucie 37 myomu-
Kaluii B MaTepurasax HayuYHbIX OTEYECTBEHHBIX U MEXyHAPOIHBIX KOH(DEpEeH-
U.

PykoBoauTenb: 0THON KaHAUIATCKOM JUCCEPTALINH.

Berepan noapaznenenuit ocodboro pucka (3a ygactve B UCIBITAaHUSIX SIEPHOTO
opyxus Ha CeMunanaTUHCKOM MOJUTOHE HarpakJeH opAaeHoM My»KecTBa).
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laakun Aslekcanap AJeKCaHApOBUY

I'ocHNIU BoenHoit meauiimasl MO P®, Be-
JTyIIUN Hay4YHBIM COTPYIHUK, KaHAUAAT OMO-
JIOTUYECKUX HAyK, CTapIIMi HAYYHBIN COTPYI-
HUK (JIOIEHT).

Anpec: 127083, Mockaa, IlerpoBcko-Pa3z-
yMOBcKas aiest 12A

Ipo¢puab HAyYHBIX HCCIEI0BAHUM: OMOJIO-
TUYECKOE JICCTBUE HOHU3UPYIOIICH HEMOHU-
3UPYIOIIEH pagualy, OLIEHKA OMACHOCTH JECH-
CTBUS paiialliy Ha TIEPCOHAJ, pagraIliOHHAS
0€30MacHOCTb MUIOTUPYEMBIX KOCMUYECKHUX
MOJIETOB, HOPMHUPOBaHUE (HU3HUECKUX (PaKTO-
POB pagualui TEXHOTEHHOTO XapakTepa.

Unen Poccuiickoro HanmoHainsHoro Komurera
IO 3aIIUTE OT HEMOHU3UPYIOIINX U3ITyYEHUH.
ABtop Oonee 250 myOnuKaIyii B HAyIHBIX OTE-
YECTBEHHBIX U 3apyOCKHBIX JKypHajaxX ¥ COOpHUKAX.

VYyacTHuk sukBuanuu aBapuu Ha YADC 110 103UMMETPUN B pEalIbHbIX YCIOBU-
SIX IEUCTBHS criacaTeIbHBIX BepToséToB (3 — 8 mast 1986 1.), aBTOp pekomeH1a-
LIMU TI0 OpraHu3aiuu 0e30macHoi paboThl ciacarene.
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Hasb1aoB bopuc Uiabuy

T'ocynapcTBeHHBIN Hay4YHO-UCCIEA0BATEIb-
CKUU UCTIBITATEIbHBIN HHCTUTYT BOCHHOMN
MeauiuHel MO P®. 10KTOp MEIUIIMHCKUX
HayK, Tpodeccop, 3aCTy)KEHHBIN IEeITEIb
Hayku PO.

C 1995 no 2000r. 10 COBMECTUTEIIBCTBY BO3-

IJIABJISLT DKOJIOTUYECKYIO J1abopaTopuio B
PAO «ESC Poccun»

Ipoduanb HayYHBIX HCCIETOBAHUIT: OMO-
JIOTUYECKOE JEUCTBUE NOHU3UPYIOMINX U
HEHOHU3HUPYIOUIUX U3TyUYEeHUM, OI[EHKA pHUC-
Ka BJIMSTHUS TEXHONPUPOIHBIX (DAKTOPOB HA
[IEpCOHAJI U HaceJleHue. SnepHas u paguanu-
OHHasi 0€30MaCHOCTh IKUTIAXKEN B aBUAI[MOH-
HbIX U KOCMHYECKHUX noierax. Hopmupona-
HHe pu3nUecKuX (GakToOpoB Cpeabl. AHAIH-
TUYeCcKas paboTa Mo OIEHKE COIMAIbHO-MEAUIIMHCKUX U SKOJIOTUYECKHX T0-
CJICICTBUY TIPU TEXHOTCHHBIX aBapusiX. MOHUTOPUHT M aHAIN3 AJICKTPOMAr-
HUTHOM 0€30MaCHOCTH 3JEKTPOCETEBBIX OOBEKTOB.

Unen Poccuiickoro HaioHanbHOro KoMureTa 1o 3ammre oT HEMOHU3UPYIO-
mux u3nydeHuil. Ynen penxonneruu xxypHaina PAH «ABuakocmuyecckas u
AKOJIOTMYECKas MEIUIIMHAY. Y YACTHUK MEXIYHAPOAHbIX BcTped « Bpaun Mupa
MPOTHUB SAIEPHON BOWHBIY.

ABtop 12 monorpadwuii u 6omee 200 myOIUKanmii B HAyYHBIX OT€YCCTBEHHBIX
1 3apyOeKHBIX KypHAJIaXx.

PyxoBoauTtens 1 koHCYAbTAHT 10.KaHAUIATCKUX U TOKTOPCKUX TUCCEPTALIH.
VYyacTBOBaJ B UCTIBITAHUSX SIIEPHOTO OPY>KHSI U B OpTaHU3aIliUd 00eCTIeUeHUs
pagualMoOHHON 6€301aCHOCTH JIETHOTO COCTaBa MPH JIMKBUIAIIMHY aBapUu Ha
UYepnoObuibckoit ADC.
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KaBoponkos Jleonuna IlerpoBu4

I'Y MenuuuHCKH paguoIOri4ecKuil Hayd-
Hbli neHTp PAMH., 3aBenyrommuii otaenom,
JOKTOP MEIULIMHCKUX HayK

Anpec: 249036 Kamyxckas obnacts, . O06-
HUHCK, yi1. Koponesa, 4.

Ten. (48439) 7-47-70. dakc 193-01-87.

Ipo¢puab HAyYHBIX HCCIEI0BAHUM: OMOJIO-
TUYECKOE JICMCTBUE HOHU3UPYIOIIECH U HENO-
HU3UPYIOIIEH pagualnu, OEHKA OMaCHOCTH
neicTBus pu3nueckux PaKkTopoB Ha Opra-
HU3M KUBOTHBIX U YEJIOBEKA; padallMOHHas
0€30MacHOCTb MUIOTUPYEMBIX KOCMUYECKHUX
MOJIETOB, dKCTpeMasbHas (PU3HOIOrHUs U Ha-
TOQU3NOJIOTHSI, HOPMUPOBAHUE (PUZHUECKUX
(bakTopoB Cpelibl.

Ynen Poccuiickoro HarmmonanbHoro Komure-
Ta MO 3alIUTE OT HEMOHU3UpYIOIMUX u3nydeHuid. Ynen Hayunoro CoBeTa o
npobneme paanodbuonoruu PAH. Unen cneunanusupoBannoro Coseta npu
MPHII PAMH.

Agtop 6051ee 100 myOnukanuii B HayYHbIX OTEUECTBEHHBIX U 3apyOeKHBIX
KypHajax.

PykoBonmuTens 4 KaHAUIATCKUX TUCCEPTAUA U 9 TUIUIOMHBIX pabOT
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3yeB Baagumup I'puropneBuy

I'ocHMU Boennoit meaunmuasl MO PO, Be-
TYyUIAN HAYYHBIM COTPYIHHK, KAHIUAAT MEIH-
LIMHCKUX HAyK, CTapIIMN HAYYHBIA COTPYIHUK
(ITOIIEHT), WIeH-KOPPEeCTOHIeHT MexTyHa-
POIHOM aKaJIeMUU YeJI0BEKa B a3POKOCMHYE-
CKHX CUCTEMaX.

Anpec: 127083, Mocksa, ITerpoBcko-Pa3-
yMOBCKas ajuiest 12A

IIpopuab HAy4YHBIX HCCIeT0BaHUI: O1OIO-
TUYECKOE JIEMCTBUE HOHU3UPYIOLIEH U HENO-
HU3UPYIOILEH paJualny, OEHKA OMTaCHOCTH
neicTBus pU3NUecKuX PakTopoB IEKTPO-
MarHUTHOM MPUPO/IbI, JIEKTPOMarHuTHas 0e3-
ONACHOCTh ABUAKOCMHMYECKHUX alllapaToB, pa3-
paboTKa CPe/ICTB 3alIUTHl OT HOHU3UPYIOUTUX U HEMOHU3UPYIOMHUX (HaKTOPOB,
HOPMHUPOBaHUE PU3NYECKHUX (HAKTOPOB ANEKTPOMATHUTHON TIPUPOJIBI.

Unen Poccuiickoro HauroHaabHOro KomMurera no 3ammre 0T HEMOHU3UPYIO-
IHUX U3ITYYCHUH.

Jlaypear I[Ipemun Poccuiickoit Akanemun meauuuHckux Hayk: uMm. .1 Kpor-
xoBa (2000 r. u 2004 1.); Akagemuu BoeHHbIX Hayk: uM. A.B. Xpynesa (2000
r.); uM. A.A. Ceeunna (2004 r.).

Astop 15 moHorpaduit u 6onee 360 myOnUKamyii B HAyYHBIX OTE€YECTBEHHBIX U
3apyOeKHBIX )KypHaIax U cOopHUKax. PykoBoguTenb u KOHCYIbTaHT 4 KaHu-
JaTCKUX JTUCCEPTALIHM.

VYyactuuk nmukBunanuu aBapuu Ha YADC B mae 1986 1. u peBpane — mapte
1988 r. B kauecTBE Bpaya-parosora; UCIOJIHUTENb IPOrPaAMMBbI OLIEHKH I10-
cneacteuil aBapun Ha HADC y I€THOTO COCTaBa, IPUHUMABILIETO YYACTHE B €€
JIMKBUIALU Y.
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HBanosa JIroaMuia AllekceeBHA

T'ocynapcrBennoro yupexaenus HUN menununab
Tpyna PAMH, pykoBoguTens 1aboparopuu , 1.-
M.H., Ipoeccop, Bpad BBICIIEH KATETOPHH.

IIpoduib HAYYHBIX HCCIEIOBAHUIN:

BOIIPOCHI JIMarHOCTHUKH, JICYEHUS U POPUIaKTH-
KU pa3jIudHbIX HO30JIOTHUECKUX GopM npod3a-
0oseBaHUil OT BO3ACHCTBUS BPEIHbIX (pu3nye-
CKHUX M XUMHUYECKUX (DaKTOPOB, FIKCIIEPTHHIE BO-
IPOCHI [0 YCTAHOBJICHUIO CBSI3U 3a00JIEBaHUS C
npodeccueit.

NBanoBa JI.A. B yCIOBUSIX KIIMHUKHU U3yYaeT
BO3/ICHICTBUE HA OPTaHU3M pabOTAIOIINX HEMOHU-
3UPYIOIIETO U3IIYYeHUS (AIEKTPOMArHUTHBIE U3-
Jy4EHHMs AMana3oHa paaruodacToT, JIEKTpoMar-
HUTHBIE T10JIs1 IPOMBIIIEHHOHN YaCTOThI) C IPUMEHEHUEM KOMILJIEKCA COBpE-
MEHHBIX KJIETOYHBIX TEXHOJOTUN J1a0OPaTOPHOIo aHAJIN3a, XapaAKTEPU3YIOIINX
TeHOM Ha YPOBHE 3KCTIPECCUH PUOOCOMHBIX T€HOB, YHEPTETUIECKUN METabo-
JIU3M, CBOOOTHO-paIMKaNIbHbIE MPOIECCHl U AaHTUOKCUAAHTHYIO 3aIlIUTY, MEM-
OpaHHBII anmapar 1 arnonTo3 UMMYHOKOMITETEHTHBIX KJIETOK Kak (pyHIaMeH-
TaJbHOM OCHOBBI UCCIIEOBAHUS TATOTE€HE3a MPOPECCUOHAIBHBIX 3a001€BaHUI
OT BO3JI€MCTBUSI HEMOHU3UPYIOIIMX U3JIyUYEHUN U COBEPLICHCTBOBAHMS KPUTE-
PHUEB UX TUArHOCTUKH, JICUEHHS U TPOPUITAKTUKHY.

ABtop Oonee 200 HayIHBIX TPYIOB, B TOM YHCIIe MOHOTpaduii «lutoxumus
depmenToB B mpodmaronorun», «I[IpodeccnonanbHBINA PUCK AJIA 30POBbS pa-
O0THUKOBY, I71aB B pykoBozAcTBax «lIpodeccronanpubie 3a00neBaHUs, JH-
LUKJIONEINH 110 MEAULMHE TPYAQ, PsAa KPyIHBIX METOANYECKUX, HOPMATHB-
HBIX JIOKYMEHTOB, yTBEpKJIeHHBIX M3 PD u T'occranmaprom PO, umeromux
Ba)KHOE HayyHOE U MpakThyeckoe 3HaueHue. ABtop 10 nareHToB Ha u3o0peTte-
HUS, B TOM YMCJIE IO JUAarHOCTHKE 1n Vitro ajiepruu K MeTajljiaM, IpOMbIII-
JIEHHBIM aJUIEpreHaM, BUTAMUHAM, aHTUOMOTHUKaM U JIp. SBisieTcs npencenare-
saeM KoMuccun o 3trke onomenuuuHckux ucciaenosaunii I'Y HUU meqummabl
Tpyna PAMH.

Unen Poccuiickoro Komurera no 3amure 0T HEMOHU3UPYIOIIUX U3JIyYEHNH,
Poccuiickoii HayyHOI koMHccHH 110 panuannoHHoi 3amure (PHKP3).
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HNuxoB Bagum SIxoBiaeBuny

VYrpasnenue @enepanbHON CITy>XObI IO HAJI-
30py B cepe 3auuThl paB noTpeduTenei u
Onarornonyuus yejaoBeka mo ropogay Mockae,
HadyaJIbHUK OTJIeIa HaJ30pa 3a GU3nyecKuMu
dbaxkTopamu.

Anpec: 129626, Mocksa, ['padckuii miep.,
4/9. Ten./dakc +7 495 687 36 25

IIpoduip xeATeILHOCTH:

OpraHu3alys U OCyILIECTBICHUE HAA30pa U
KOHTPOJISI 32 UCTIOJITHEHUEM 00s3aTeIbHBIX
TpeOoBaHMUl 3aKOHOIaTeIbCTBA Poccuiickoit
denepanuu B 0071aCTH 00€CTICUCHHS CaHU-
TapHO-3MHUACMHUOJIOTHICCKOTO OIaromoIydus
HACEJICHUsI TIPU BO3CUCTBUU (PU3UUECKUX
¢dbakTopoB.

Yinen Poccuiickoro HanmonaisHOoro Komure-
Ta M0 3alIUTE OT HEHOHU3UPYIOIINX U3TyYEHUMN.
ABtop 6oiiee 40 reyaTHbIX paloOT.
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JlykbsinoBa CBetTiiana HukosaeBHa

denepalibHbIA METUIIMHCKUN Onodu3nye-
ckui neHTp uM. A.M. bypHa3siHa, I1aBHbIN
Hay4YHBIN COTPYIHUK, TOKTOP OHOIOTHYE-
CKHX Hayk, mpodeccop Anpec: Mocksa,
KusonucHas 46,

ten.: 499-190-94-34

IIpoduib HAYYHBIX HCCJICTOBAHUIL:
CIICIIMATIUCT B 007aCTH HEMPOPHU3UOJIOTHU U
PaaroOMOIOTHY HEMOHU3UPYIOIINUX U3TyUe-
HHM, 3aHUMAIONIUICS 3TUMHU BOIIPOCAMHU
oonee 40 neT. DKcIeprUMEHTaTbHbBIE UCCIIC-
JIOBaHUS BIUSHUS MOCTOSHHBIX MAarHUTHBIX
Y DJICKTPOMArHUTHBIX MOJIEH Majioil (He Ter-
JIOBOI) MHTEHCUBHOCTH Ha IICHTPAIbHYIO
HepBHyto cuctemy (IIHC) xuBOTHBIX U ye-
JIOBEKA JOKAa3aju, YTO 3TH BO3JACHUCTBUS SIB-
JSIOTCA MONHONpaBHBIME pazapakutensmu A [IHC, cmoco6Hbie okazars He-
MOCPE/ICTBEHHOE JICUCTBHE HA OMOATIEKTPONUECKYIO AKTUBHOCTh TKAHU MO3Ta,
CIIOCOOHBIE CTATh YCIIOBHBIMHU CUTHAJIaMHU U B CBOEM BIMSIHUM HA OPTraHu3M
MOTYUHSIOTCSA U3BECTHBIM (PyHIaMEHTaIbHBIM 3aKOHaM (pusnosnoruu. Jleranib-
HOE u3yueHue (eHOMEHOJIOTHU U MeXaHU3Ma (POPMUPOBAHUS ITUX PEaKIIUMA
no3Bosiiiio C.H. JIykpIHOBOM NPEAJIOKUTD PsII HOBBIX METOJIMYECKHUX peIlIe-
HHM, IPUOPUTETHBIX HAMIPABICHUN MPU aHAIM3E MPAKTUUECKUX 3a7a4 HEUPO-
(U3MONOTN HEMOHU3HUPYIOIINX W3ITyICHUI.

ABtop 605ee ueM 130 Hay4HBIX paboT, pykoBOAUTENb 11 ArCccepTalmOHHBIX
pabor.

Uiien Poccuiickoro HalfuOHaNbHOTO KOMUTETA I10 3aIMTE OT HEMOHU3UPYIOIIHNX
U3IIyYeHUH; PEIaKIIMOHHOTO KOMUTETA XypHala «PaguanonHast OU0iIorus.
Panuoskonorus», y4eHoro u 3alUTHOTO JOKTOPCKOTO coBeToB npu @PMBbBII.

Lukyanova Svetlana Nikolaevna, Federal Medical Biophysical Center of
Federal Medical-Biological Agency of Russian Federation, Main scientific em-
ployee, Doctor of Biological Sciences, Professor.

Prof Lukyanova is a specialist in field of neurophysiology and radiobiologies
non-ionizing radiations, working in this field more than 40 years.
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MepkynoB AHTOH BiagumupoBuy

OOO "LeHTp 27IEKTPOMAarHUTHOM OE€30IMacHo-
ctu", pykoBoauTenb VcnbiTarensHoit 1abopa-
TOPUHU, MAaTUCTP-UHKEHEDP.

Anpec: Poccuiickas @enepanust, 123182, 1.
Mocksa, yi. JKuonucHas, . 46.
Tenedon/dakc: +7-499-193-0187.

IIpoduab HAYyYHBIX UCCJICTOBAHMIA:
OCHOBHbIE HayYHbIE HUHTEPECHI — TO3UMETPHUS
anekTpoMarHuTHOro nosst (OMII) paznuyHbIxX
YaCTOTHBIX JIHANAa30HOB, THTHEHHUYECKOE U
sKosiornueckoe Hopmupoanue IMII, cpen-
CTBa M METOJIbI 3aLIUTHI OT OMOJIOTUYECKOTO
nevcreus OMIIL.

ABTOp 1 coaBTop Oosiee 40 HaydHBIX MyOJIMKa-
1ui, mpuHuMan yuactue B pazpadorke CanlluH 2.2.2/2.4.1340-03 "['uruenu-
4yecKkHne TpeOOBaHUS K MEPCOHATBHBIM IEKTPOHHO-BBIYUCIUTEILHBIM MAallld-
HaM u opranuzanuu padots» u I'H 2.1.8/2.2.4.2262—07 "lIpeaenbHo A0MyCTH-
Mbl€ YPOBHH MAarHUTHBIX nojiel yactoToi 50 'l B MOMEIIeHHsIX KUIIbIX, 00111e-
CTBEHHBIX 3[JaHUM U Ha CEIMTEOHBIX TEPPUTOPUIX".

Uien Poccuiickoro HalgmoHaNbHOTO KOMUTETA I10 3aIMMUTE OT HEMOHU3UPYIOIINX
n3nydennit ¢ 2000 r.

Anton V. Merkulov M.S. Head of the Testing laboratory, Centre for
Electromagnetic Safety, Moscow.

Main area of interest is electromagnetic field dosimetry, hygienic and
ecological standardization, and protection.

He is author and co-author of more than 40 scientific papers and he took part in
the development of two Russian hygienic standards — SanPiN 2.2.2/2.4.1340—
03 "Hygienic requirements for personal computers and work arrangement" and
GN 2.1.8/2.2.4.2262—07 "Maximum permissible levels for the power frequency
(50 Hz) magnetic field general public exposure".

Mr. Merkulov is a member of the Russian National Committee on Non-Ionizing
Radiation Protection since 2000.
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Hansues KOpuii [lerpoBu4

I'Y HayuyHo-uccnenoBarenbCKui UHCTUTYT MEIUIU-
Hbl Tpyaa Poccuiickol akageMuu MEIUIUHCKUX
HayK, [ 71aBHBIM HAay4YHBIA COTPYOHUK, JOKTOP MEIU-
[IMHCKHUX HayK, mpodeccop, 3aciy>KeHHbIN NeAaTeNb
Hayku PO

Anpec: 115275, Mocksa, npocnekt byaennoro, 31
Temn.: 366-07-88

IIpopuiab HAyYHBIX HMCCJAEAOBAHMI: H3YUYCHUE
MEXaHU3MOB B3aUMOJICUCTBUS (DH3NUECKUX (aKTo-
poB (7azepHoe, ynbTpadUONIeTOBOE H3ITyUYECHHE, AJICKTPOMArHUTHBIE H3IIyde-
HUSI PA3JIMYHBIX YaCTOTHBIX TUAMA30HOB) ¢ OMOJIOTHYECKUMH OObEKTaMH, Pas-
paboTKa KPUTEPUEB WX BPEIHOTO BO3JEHUCTBHUS HAa OpPTaHU3M, COBEPIIECHCTBO-
BaHHME TEOPETHUUYECKUX OCHOB TUTHEHUYECKOTO0 HOPMUPOBAHHS.

ABtop Oosiee 220 HayyHBIX paboT, B TOM yucie 6 MmoHorpaduii, 6 pyKoBOJCTB,
13 mocobuit 1 y4eOHUKOB, pa3pabOTUMK 18 HOPMATUBHO-METOJUYECKUX JTOKY-
MEHTOB, PEMIaMEHTUPYIOIIMX BO3/CHCTBHE Ha YEJIOBEKAa HEHMOHU3UPYIOIIUX
AIEKTPOMATHUTHBIX U3TyICHUH.

Unen Poccuiickoro HaMOHAJIIBHOTO KOMUTETA 1O 3AIIUTE OT HEMOHU3UPYIOIINX
u3nydenuit, wieHd [Ipobraemuoit komuccuu 47.01 «HayuHbie 0CHOBBI METUIIUHBI
Tpyna» Hayunoro coBeta «Meauko-3KOJIOTHYECKUE MPOOIEMbI 37I0pOBbs pado-
TAIOIINX», YIEH 3-X AUCCEPTAIMOHHBIX COBETOB, WICH PEAKOJIETUN KYPHAJIOB
«MenuuuHa TpyJla U MPOMBILIUJIEHHAS SKOJIOTUs» U «[MrMeHa U caHuTapusy,
npencenaresb CeKIMu JabopaTtopHoro coera npu denepaibHOM IEHTPE TUTH-
€HbI U AIUJIEMHUOJIOTHH, TIIaBHBIM AKCTIEPT KOMUCCHUM 110 CAHUTAPHO-IMUAEMUO-
JIOTUYECKOMY HOPMHUPOBAHHUIO.
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IToxon3eu Jlapuca BacuibeBHa

I'Y HayuHo-nccnenoBarenbCKuii MTHCTUTYT
MeAUIHUHBI Tpyna Poccuiickon akagemMun Meau-
IUHCKUX HAyK, BEAYIINN HAYYHBIA COTPYIHUK,
JTOKTOP MEIMIIMHCKUX HayK.

I'OY BIIO MockoBckasi MEIUITUHCKAs
akagemusa um. M1.M. CeueHoBa,

npodeccop kadeapsl MEIUIIMHBI TPYAa
MEJIUKO-TTPODMITAKTUUECKOTO (haKyIbTeTa
MTOCJIEBY30BCKOTO TTPO(ECCHOHATIEHOTO
oOpa3zoBaHwMs.

Anpec: Poccuiickas @enepanus, 115275,

. Mocksa, npocnekT bynennoro, 31

Ten.: +7 (495) 365-10-44.

IIpoduib HAYYHBIX UCCJIETOBAHMIA:

[IpoGnema GMOTOTUYECKOTO IEUCTBUS U TUTHEHUYECKOTO HOPMUPOBAHUS He-
MOHU3HUPYIOIINX U3ITYyYEHUH Pa3IuyHbIX YACTOTHBIX IHAMA30HOB; UCCIEA0BA-
HUS 10 00eCIeUeHUI0 MPOPeCCHOHATBHON U HKOJIOTHUYECKON 0€30MacHOCTH
YyeJI0BeKa IPU BO3JICEMCTBUM TMIOT€OMarHuTHBIX nojei u MU cuctem coto-
BOM CBS3M, IPENOJABaHUE BOIIPOCOB AIEKTPOMATHUTHOW TMTUEHBI IS CITyILa-
TEeJEeW CUCTEMBI IOCJIEBY30BCKOTO MPO(ECCHOHAIBHOIO 00pa30BaHusl.

ABtop 6osiee 120 HayuHBIX pabOT, B TOM YHCII€ COaBTOp 2 MOHOrpaduii, 6 py-
KOBOJICTB, 4 SHIMKIIONEAUH; pa3pabOTUUK OOJIBIIOr0 YKUCIa HOPMATUBHO-METO-
TUYECKUX TOKyMeHTOB, B ToM uncie CanlluH 2.2.4.1191-03 «3nekrpomar-
HUTHBIE MOJIS B POU3BOICTBEHHBIX ycaoBusx», CanlluH 2.1.8/2.2.4.1383-03
«l'urnennyeckne TpeOOBAHUS K pa3MEILIEHUIO U SKCILTyaTalluu CPEJCTB CyXO-
MyTHOW NMOJABUXKHOM paguocssazn», CanlluH 2.2.2/2.4.1340-03 «I'uruennye-
CKH€ TPeOOBaHMUs K MEPCOHAIBHBIM AIEKTPOHHO-BBIYMCIUTEIbHBIM MAIIUHAM U
opranuzanuu padote», CanlluH 2.1.8/2.2.4.1190-03 «['uruenunueckue Tpedo-
BaHMS K Pa3MEILICHUIO U SKCIUTyaTallyd CPEJICTB CyXOMyTHOM MTOABUKHOU pa-
muocBs3ny, CanlluH 2.2.4.1329-03 «TpeGoBaHus MO 3aIKTE MEPCOHAa OT
BO3JIEHMCTBUS UMITYJIbCHBIX 3JEKTPOMArHUTHBIX MOJIEH.

Unen Poccniickoro HallMOHAIBHOIO KOMUTETA 110 3AIIUTE OT HEUOHU3UPYIOLINX
U3ITy4eHUM, yueHblil cekpeTapb [Ipodbnemuoit komuccuu 47.01 «Hayunbie oc-
HOBBI MeIUIIMHBI TpyAaa» Hayunoro coBeta 47 PAMH n MuHn3npascoupa3Butus
P® o Meanko-3K0I0rH4ecKuM mpodiemMam 310pOoBbs pabOTAOIINX, YWICH
YueHoro coBeTa U 4ieH HaydHo-MmeToauueckoro copera MII® TIT1O I'OY BIIO
MMA um. 1.M. CedeHoBa, yueHbIH ceKpeTapb Kadeapsl MEIUIIMHBI TPYyAa
MII® ITITO MMA um. U.M. Ceuenosa.
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Pyouosa Huna bopucosna

I'Y HayuHo-uccnenoBarenbCKuii UHCTUTYT
MEIHUIMHBI TpyAa Poccuiickoi akageMun Meau-
IMHCKUX HayK, 3aBEIYIOIIasi HAyYHbIM KOOPUHA-
[IHOHHO-UH(OPMAITMOHHBIM OTAEIOM, JOKTOP
OMOJIOTUYECKUX HAYK.

Anpec: Poccuiickas @enepanus, 115275,

. Mocksa, npocnekT bynennoro, 31

Ten.: +7 (495) 365-10-44,

IIpopmiib HAYYHBIX HCCJIEIOBAHMM: U3YUCHNE
OMOJIOTHYECKOTO JICUCTBUS U TUTHECHUYIECKOTO
HOPMHUPOBAHUSI HCHOHU3UPYIOIINX U3TyUEHUI;
HCCJIeI0BaHUs IO 00EeCIIEUeHHUIO POPECCUOHATb-
HOM UM 9KOJIOTHUYECKOM 0€30MacHOCTH YeIoBeKa
pu Bo3aecTBUM DMII MpOMBIIUIEHHON YaCTOTHI
u OMMU cucteM cOTOBOM CBSI3H.

ABtop 6onee 200 HayuHBIX paboT, B ToM unciie 10 MoHOTpaduii; pa3paboTInk

HOPMAaTUBHO-MCTOAUYCCKHUX TOKYMCHTOB, B TOM YHCJIC CanlluH 2.2.4.1191-03

«DNEKTPOMAarHuTHBIE TOJIS1 B TIPOU3BOICTBEHHBIX yciaoBusix», CanlluH 2.1.8/2.2.4.1383-03 «['uru-
E€HUYeCKHe TPeOOBaHMUs K Pa3MEIICHUIO U IKCIUTyaTalluu CPEACTB CyXOMyTHON MOJBUKHON Paiuo-
csi3u», CanlluH 2.2.2/2.4.1340-03 «I'uruennyeckue TpeOOBaHUsS K IEPCOHATBHBIM JIEKTPOHHO-
BBIYHMCITUTENLHBIM MallTiHaM U opraHu3anuu padoten», CanlluH 2.1.8/2.2.4.1190-03 «'urnennye-
CKue TpeOOBaHUs K pa3MEIIEHUI0 U IKCIUTyaTallui CPEICTB CYXOITyTHOM MOABMKHON PaOCBA3NY,
CanlluH 2.2.4.1329 — 03 «TpebGoBanwus 1Mo 3aUTe MEPCOHANA OT BO3AEHCTBHS UMITYJILCHBIX 3JICK-
TPOMAarHUTHBIX MOJEI.

Uiien Poccuiickoro HalgmOHaNbHOTO KOMUTETA M0 3aIIMTE OT HEMOHU3UPYIOIINX
W3JTyYEHHM, YWIEH MEXTyHAPOAHON KOHCYJIBTAaTUBHON Komuccuu [Iporpammel
BO3 «DnekrpoMarHuTHbIE MOJIS U 3I0POBBE YEJIOBEKA»; YUEHBIN CEKpeTaph
Hayunoro cosera 47 PAMH u Munsnpascoupassutus PO no meauko-3kono-
TUYECKUM IpoOiieMaM 3/10pOBbs pabOTaIOIINX, OTBETCTBEHHBIN CEKpETaph
bronnerenst Hayunoro coBeta «Menuko-3Kojgoruueckue mpooaemMbl padoTaro-
LIHUX», YYEHBIN CeKpeTaph auccepraiuoHHoro cosera I'Y HUM menununbl
Tpyna PAMH.

Nina B. Rubtsova

Russian Academy of Medical Sciences Institute of Occupational Health, Head
of Department, Doctor of Sciences. Works in the problem of non-ionizing
radiation of different frequency ranges biological effects investigation and
hygienic standards development; main directions of activity are occupational
and general public power frequency EMF, along side with mobile
communication system EMF safety maintenance. Author more than 250
scientific papers.
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Cnono6aes IOpuiit MuxaiiioBu4

OI'VII Camapckuit orpacnesoit HUU paano (CO-
HWWP), rmaBHbIi Hay4YHBIH COTPYIHUK
IToBosmKCcKasi TOCyIapCTBEHHAs aKaJeMUsl TEIECKOM-
MYHUKAIui 1 "HOOPMATHKH, 3aBEAYIOIIHI Kade-
poit «DNEKTPOJUHAMUKHU U AHTEHH», TOKTOP TEXHU-
YeCKHUX HayK, mpodeccop, AKageMuk AKaaeMuu
TEJIEKOMMYHHUKAIUA U UHPOPMATUKHU

Anpec: 443010, Camapa, yn. JIeBa Tonctoro, 23.
Ten/®axc (846)-228-00-43, cot. 8-960-832-18-74

IIpoduib HAYYHBIX HCCJICIOBAHUI:

- ANEKTPOJMHAMHYECKUE 3a4a4M IEKTpOMar-
HUTHOTO ITPOTHO3UPOBAHMS

- aHTeHHO-(UIepHas TEXHUKA

- METOJIOJIOTUS AEKTPOMATHUTHOIO MOHUTO-
puHra

- ABTOMATU3UPOBAHHBIE CUCTEMBI DJIEKTPOMAarHUTHOTO MOHUTOPUHTA

- reorH()OpPMaIIOHHBIE CHCTEMBI JIEKTPOMArHUTHOM 0€30MacHOCTH
Unen Poccuiickoro HanroHaapHOro KomMurera no 3ammre 0T HEMOHU3UPYIO-
HIMX U3JTy4eHUI. 3aMEeCTUTENb IMIABHOTO pefakTop xypHaita « MHhokoMMyHU-
KAallMOHHBIEC TEXHOJIOTUW». YiieH peakouieruu xxypHaia «Bectauk COHUMP»
U MEXBY30BCKOTo cOopHrka CaMapsbl.

ABTOp 5 MoHOrpaduii, 7 ydeOHbIX MOCOOUH, 6 MATEHTOB, 8 rOCYIAPCTBEHHBIX
HOPMAaTUBHBIX U METOAUYECKUX TOKYMEHTOB I10 3JIEKTPOMAarHUTHOW Oe3onac-
HOoCTH ¥ Oosiee 200 Hay4HBIX MyOTUKAIIAN

PykoBonutesnb v KOHCYAbTAHT 11 KaHAUAATCKUX U JOKTOPCKUX JTUCCEPTALIHMA.

Yuri M. Spodobaev

Povolzhskaya State Academy of Telecommunication & Information (PSATI),
Chairman of the Department “Electrodynamics and antennas”, the main re-
search engineer of Samara radio sector research institute, Doctor of Technical
Sciences, Professor, The academician of Academy of telecommunication and
information

Fields of research: Electrodynamics’ tasks of electromagnetic prediction; An-
tenna-feeder engineering; Methodology of an electromagnetic monitoring;
The automated systems of an electromagnetic monitoring; Geoinformation
systems of electromagnetic safety
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CrenanoB Baagumup Cepreesuu

denepalbHbIA MEIUIMHCKUN OHMOPU3NUECKUN LEHTP
uM. bypHazsna ®MBA Poccuu, 3aB. OTAEI0M HEMOHU-
3UPYIOIINX U3JIYUYCHUN, KAHAUAAT MEIUIIMHCKUX HaYK.

IIpodguip HAYyYHBIX HCCIACAOBAHMH: TUTMEHA HEUO-
HU3UPYIOIIUX M3IYYEHUH, MEeIUKO-OHOoJoTHYecKas
orieHKa 0M0A(h()EKTOB HEMOHUBHUPYIOIIUX H3IIYyYCHUH,
PagnoOHOIOTs HEMOHU3UPYIOIIUX U3TyUYCHUM.
Jlaypear T'ocymapctBenHoi npemuun Poccutickoint ®e-
Jepaluy, HarpaXXJaeH OpAcHaMU U MenasiMu PO.
Ynen Poccuiickoro HanmoHaJbHOIO KOMHTETA IO 3a-
LIUTE OT HEMOHU3HUPYIOIIUX U3JIyYEHUH, YWIEH YYEHOIO
coBeta ®MBI] ®MBA Poccuu

ABtop 60s1ee 80 HayuHbIX IyONMKaIUil U 5 MOHOTpadwHil.
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Cynaxkos Baagumup BacunbeBnu

12 [leHTpasIbHBINA HAYYHO-UCCIEN0BATEIBCKUI
uHCcTUTYT MO P®, 3aMecTuTenp HaYaJIbHUKA
MHCTUTYTa 10 HAYYHOU paboTe, JOKTOP TEXHU-
YECKHX HAyK, CTAPIINN HAYYHBIA COTPYAHUK.
Anpec: 141307, r.Ceprues Ilocan-7 Mockos-
ckoii obnactu. Ten. 8 - 495- 584- 99 — 54.
Paxkc: 8-49654-9-77-19.

IIpoduib HAYYHBIX UCCJIETOBAHUI: 3aIIUTa
OT MPOHUKAIOIIEH pagualnu, paJualioHHas
reopusnka, THMTHEHUYECKOEC HOPMUPOBAHUE
VOHU3UPYIOIINUX U3TyUYCHUH, pacCueTHBIE METO-
IIbl B paualliOHHON TUTHEHE.

VYyacTtue B 00IIECTBEHHBIX OpraHU3AIUsAX: YWICH
Poccuiickoi Hay4yHOU KOMUCCHUU T10 painaliy-
OHHOM 3aIuTe, WieH Poccuiickoro HalmoHa b-
Horo Komurera 1o 3amure oT HEMOHU3UPYIO-
IAX U3ITYYECHUH, TEUCTBUTEIbHBIN YieH POCCHIICKON aKaJleMUH €CTECTBEHHBIX
HayK, akaJileMUuK AkaJeMuu BoeHHbIX Hayk PO Jlaypear npemun numenu A.B.-
CyBopoBa AkajieMruu BOCHHBIX HayK PD.

ABtop: 60omnee 150 HayyHBIX TPYIOB, B TOM unciie 3 MOHOTpaduii.
PykoBoguTenb: NTH KaHAUJATCKUX AUCCEPTALIMN U OHOW TOKTOPCKOU JIHC-
CepTaluu.

Betepan noapaszneneHuii ocodoro pucka, Harpax<JieH opAcHOM «3a BOMHCKHUE
3aCIyTW» U MeaIbIo «3a O0EBbBIC 3aCTyTH.
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Ymaxkos Urops bBopucosuy

I'ocHNIU BoenHoit meaunimasl MO P®, Ha-
YaJdbHUK UHCTUTYTA, JOKTOP MEIULIIUHCKUX
HayK, mpodeccop, akagemuk PAMH, unen-kop-
pecnionsieHT PAH, 3aciyxeHnusiil Bpau PO
Anpec: 127083, Mocksa, [TerpoBcko-PazymoB-
ckas amest 12A

IIpoduab Hay4YHBIX Hccaen0BaHMii: QyH A
MEHTaJIbHbIE U MPUKJIAJHBIE IPOOJIEMBI IKOJIO-
M U GU3HOJIOTUHN YEJIOBEKa, MHOTOYpPOBHEBAs
CTPYKTYpHO-(pYHKIIMOHAJIbHAS OIICHKA 37I0PO-
Bbs U pabOTOCTIOCOOHOCTH MPU KOMOMHHUPO-
BaHHOM BO3/I€CTBUH (PAKTOPOB Cpeibl 0OUTA-
HUS 4eJIOBEKa, METObl MHOTO()aKTOPHOIO aHa-
JIM3a U 3KOJIOTUYECKOTO HOPMHUPOBAHHMS XapaK-
TEPUCTHUK CPEJbL, CIOCOOBI MOBBIIEHUS YCTOM-
YHBOCTU OpPraHM3Ma YeJIOBeKa MPHU BO3JEHCTBUHM KOMILIEKCA HEOIaronpusTHBIX
(hakTopoB.

Unen Poccuiickoro HanroHaapHOro KomMurera no 3ammre 0T HEMOHU3UPYIO-
IIMX U3JTyYEHHI; 3aMeCTUTENb akageMuka-cekperaps OIIM PAMH, 3amectu-
Tenb npencenarens sxkcrneptHoro coeta BAK P®, npeacenarens 2-x quccep-
TallMOHHBIX COBETOB IO MPUCYKICHUIO YYEHOU CTENEHHU JOKTOPA MEAULMH-
CKUX HayK (110 5 cnenMaIbHOCTSM), 3aM. INIABHOTO PENAaKTOpa KypHaja « KO-
JIOTUs YEJIOBEKA», YJIEH PEIKOJUIETUU U PEJAKLIHOHHOIO COBETA 8 MEIUIIMHCKHUX
KypHaios, wieH CoBeta ['ocynapcTBEHHOI CITy:KOBI OXpaHbl OKPYKAIOIIEH
npupoaHou cpeasl PO u cnenmanusupoBanHoi komuccuu Poccuiickoro oOie-
CTBa Bpaveil MO SKOJIOTMU YEJIOBEKA U OKPYXAIOLIEH cpeae

Jlaypear ITpemuii: CoBeta Munuctpo CCCP (1990 r.); IIpaBurensctBa Poc-
cutickoit @exnepanuu (2004 r.); Poccuiickoit AkajeMuyd METUIIMHCKUX HayK:
uM. @.I". Kpotkosa (2000 1. 1 2004 1), ®.®D. Dpucmana (2004 r.); Axkagemuu
BOCHHBIX Hayk: M. A.B. Xpynesa (2000 r.); um. A.A. Ceunna (2004 1.).
Astop 34 moHorpaduit u 6osnee 660 MyOIUKaIH B HAyYHBIX OTE€YECTBEHHBIX U
3apyOeKHBIX J)KypHajJax ¥ COOpHUKAX.

PykoBonuTENb M KOHCYIBTAHT 25 KaHIUJIATCKUX U 19 TOKTOpCKUX auccepra-
uui
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IMadpupxun Anexcanap BenennanoBu4

l'ocynapcteenHoro Hayunoro uenrpa PO — 1e-
CTUTYTa MEIUKO-OUOJIOTHYECKUX TTPOOIeM,
BEIIYIINI HAYYHBIM COTPYAHUK, JOKTOP OMOJIOTH-
YECKUX HAyK, CTAPIINN HAYYHBIA COTPYIHUK.

IIpoduib HAYYHBIX HCCJIEOBAHUM:
Crneunanuct B o0nactu OM0pU3UKH, paguoOnoIIo-
I'MH, KOCMUYECKOM Onosnoruu u Mmeauuusl. [log
ero pykoBojictBoM B 2000—2002 rogax Onl1a pas-
paboTaHa niepBasi peAaKiui PyKOBOISIIETO TOKY-
MeHTa «MeTonnyecKkne yKka3aHus Mo OIeHKE pa-
JTUALMOHHOM ONIACHOCTH U CUCTEME MEPOIIPUATUI
10 €€ CHIKEHUIO B CIy4yae yXyALIeHUs pajnaliu-
OHHOM 00CTaHOBKH B YCJIOBHSIX JUIUTEILHOTO
xocmuueckoro nosnera Ha MKC (2001, 2002 rr)»
U OKOHYAaTeIbHAs pefakuus Meroauueckux ykazaHui «OrpaHudyeHue oomyde-
HUS KOCMOHABTOB MPU OKOJIO3€MHBIX KOCMUYECKUX MOJIETaX
(OOKOKTII-2004)».

C 2001 roma kpyr ero Hay4HbIX HHTEPECOB PACIIPOCTPAHUIICS HA 00JIACTh KO-
JIOTUH, TJI€ OH SIBJISIETCS HAy4YHbIM pykoBoauTeseM psiaa tem PAH no reopetu-
YECKOMY M 3KCIIEPUMEHTAIIbHMY 000CHOBaHHUIO 000OILIEHHBIX [TOKa3aTeeil u
MHTETPATUBHBIX MOJIEIEN U3MEHEHUS! COCTOSIHUS 3/JOPOBbS YEJIOBEKA IIPU J1JTHU-
TEJILHOM BO3ICHCTBUM paJIalliKi, XUMUUECKOTO 3arpsS3HEHUS OKpYKarolen
CpeIbl U TICHX0AMOIIMOHATILHOTO cTpecca. B pesynprare aTux padbot Oblia pas-
paboTaHa METOAMKA JJIsi MPOTHOCTHYECKUX OLIEHOK M3MEHEHHMSI COCTOSIHHS 3710~
pOBBs HacesneHust Poccun B yCIOBUSIX XpOHUYECKOTO JACHCTBUS Psijia SKOJIOTH-
YECKUX WU COIUalibHBIX (hakTopoB. B Hacrosmiee Bpemst A.B. Illadupkun pado-
TaeT B 00JIaCTH CONOCTaBUTEIBHOTO aHAIN3a PUCKOB XPOHUYECKOTO NEHCTBUS
MOHM3UPYIOLUX U3ITYyYEHUH, 3JIEKTPOMAarHUTHBIX MOJIEH paguoyacToT, XUMHUYe-
CKOTO 3arpsi3HEHUs] OKPY’KaIOIIEH Cpellbl U COLUAIBHOTO CTPECCA Ha 370POBBE
HACEJICHUSI pa3JIMYHbIX PETUOHOB CTPAHBI.

A.B. llladupkun siBisiercst aBTopoM 154 HaydHBIX paboT U 2-X U300pPETCHHUIA.
3a nmepuog ¢ 2001 mo 2007 rr. um omyomukoBaHo 6osee 30 crareil B HAyIHBIX
KypHajax u COOpHUKAX.

A.B. llladgupkuH sBiIsieTCs] y4aCTHUKOM MEXIAYHAPOIHOTO COTPYIHUYECTBA B
001acTH KOCMUYECKOM OMOJIOTUH U MEAUIMHBI, WieHOM Poccuiickoro Haiuo-
HaJIbHOTO KOMHUTETA M0 3aLIUTE OT HEMOHU3UPYIOLUIUX U3ITYUEHU.

148



HIuxoasipoB Biaagumup Baagumuposuy

JIOKTOp MEIMLMHCKUX HayK, IIpodeccop,
3aCIy KE€HHBIN AeATeIb HayKu, Jaypeart Jle-
HUHCKOW MPEMUH, IBAXABI Jlaypear [ ocynap-
CTBEHHOM ITPEMHUU

[Ipodeccop [uxoasipos Oonee 50 jaer 3a-
HUMAaeTCs u3ydeHueM 6norhHEeKToB HOHU3U-
PYIOIINUX U HEMOHU3UPYIOUIUX U3ITyUEHU.
bosbiolt BkJ1aa B HAyKy U MPAKTUKY BHECIU
€r0 UCCJICI0BaHMS B M3yueHne 6nod¢h eKToB
JIa3EPHBIX U3ITYYEHUN.

OH pykoBoauTensb 30 TOKTOPCKUX U KaHIH-
JaTCKUX JUCCepTaINil MO pa3INYHbIM Ipo-
61emaM MOp(}OIOrUM U MaTOPU3NOIOTHH
MOHM3UPYIOLINX U HEMOHU3HUPYIOIINX U3ITY-
YEHU.

PesynbraTtel HayuHO# nesatenbHOCTH B.B.
[IInxomaeipoBa onrcansl 6oee yeM B 300 paboTax. 3a CBOIO HAYYHYIO U IEaro-
THYECKYIO JIEITeIbHOCTh OH HarpakJieH OpACHAMH U MEaJIsIMU.
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