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Jlan 0030p OCHOBHBIX paOOT, BEAYIIMXCS B CBSI3U C TEMAaTUKOM paguoOMOIOTHHU U
TUTMEHBl HEUMOHU3UPYIOUUMX H3JIY4Y€HUN BO BceMUpHOU OpraHu3aluu
37paBOOXpaHeHusi, MeXIyHapOJHOM areHCTBe MO H3Y4YeHHIO paka. OOcCykaeHBbI
[pejaraéMble U3MEHEHUsS B YCTAHOBJICHHUM JIMMUTOB JIEKTPOMAarHUTHOIO IIOJIS U
METOJIOB UX KOHTpPOJISi B CBSI3U C pa3pabOTKON CTaHIAapTOB MOJIBHKHOM cBA3U S5G.
[TpuBenen 0030p COCTOSHUS TUMUTHPOBAHUS IIEKTPOMATrHUTHOTO TOJS Paaio4acToT
JUIsl HaceleHus B mupe. Ha oCHOBE MHUpOBBIX TEHACHUMWN BBIAEICHBI HAIPABICHUS
UCCJIeIOBAaHUM, pe3yJIbTaThl KOTOPHIX MOMIA Obl OBITh MCIONB30BAaHBI B LENAX
OTPaHUYECHMS BPEAHOTO NEUCTBHSI HEMOHU3UPYIOINX U3IyYEHHM HOBBIX TEXHOJIOTHH.
KiroueBble ciioBa: 3JIEKTPOMarHUTHOE MOJ€E, paguodacToThl, CTaHAAPT, JIUMUT, BO3,
MAMWP, pannoOuonorus, rTurueHa, HayqHoe IIaHUPOBaHUE, MEIUKO-OMOJIOTHYECKUE
3P PeKThI

ACTUAL ISSUES OF RADIOBIOLOGY AND HYGIENE OF NON-IONIZING
RADIATION IN CONNECTION WITH THE DEVELOPMENT OF NEW
TECHNOLOGIES

Grigoriev O.A.
Russian National Committee for a Non-ionizing Radiations Protection
Center for Electromagnetic Safety
Russia Moscow
oa.grigoriev(@yandex.ru

A review of the main trends for research and health care issues with the radiobiology
and hygiene of non-ionizing radiation. Was discussed opinions about main tasks for
the World Health Organization Non-ionazing Programm, for the EMF priority for the
International Agency for Research on Cancer. Author discusses the changes for the
establishment of electromagnetic field limits and methods for EMF measurement
with the development of 5G mobile communication standards. A review of the state
of limiting the electromagnetic field of radio frequencies for the world's population is
given. Based on global trends, research areas are identified whose results could be
used to limit the harmful effects of non-ionizing radiation from new technologies.
Keywords: electromagnetic field, radio frequencies, standard, limit, WHO, [ARC,
radiobiology, hygiene, scientific planning, biomedical effects
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Pa3BuTHEe HOBBIX MACCOBBIX TEXHOJIOTMH, HCIIOJIB3YIOIINUX IEKTPOMATHUTHOE
[0JIe B TEXHOJOTMYECKUX IENsAX, CTUMYJIHUPOBAJIO PsAJl CYIIECTBEHHBIX COOBITUH B
0o01acTy 3alllUThl OT HEHOHU3HUPYIOLIUX HU3IIyYeHHUH, colIepKaHUe W 3HAYCHHE
KOTOPBIX JUIsI OpraHW3alliyd Hay4YHbIX HCCIECIOBAaHWM pPAaCCMOTPEHO Ha OCHOBE
COOCTBEHHOTO OIBITa aBTOpa mo pabore B BcemupHoil opranuzanuu
3IpaBOOXPAaHEHUS, MEXIYHApOIHOM AareHTCTBE II0 M3YyYEHUIO paka U JPyTHX
IIPOEKTAX.

DNEeKTPOMAarHUTHOE TMOJISL PaJovYacTOT UMEET KaHLIEPOTeHHYIO KilacCu(UKaLHIo
2B. PHK3HU B 2018 roay odpunumaabHO BHEC IEKTPOMArHUTHOE TOJIE PaIi04acToT
Ha mnoBropHoe paccMoTpeHue [ARC. I'pynma nepcneKTMBHOIO IUIAHUPOBAHUS
MexnyHnapoanoro areHTcTBa 1o usydenuto paka (IARC) na 2020-2024 roast B 2019
TOZly pacCMOTpEIIa HOBBIE JaHHBIE 3a nociennue roasl. OMII pagroyacToT OTHECEHO
K HaWBBICIINM IPUOPUTETAM C PACCMOTPEHHEM Mepe-KiacchuKaluy KaHIep-cTaTyca
BO BTOpOH moyioBUHE Omkaiimiei nsatwietku - The Lancet Oncology, 18 ampens
2019. VYuTeHbl naHHbIE MO MEXaHU3MY (OKCHUIATHBHBIM CTpecc), OrpaHUYEHHBIE
JaHHbIE IO JKUBOTHBIM, B INEPBYI oOuYepeab pe3yibTaTsl HaunmoHanbHas
Tokcukosnoruueckass mnporpamma CIIHA (2005-2018), a Takxke HaHHBIE IO
SMUJIEMHUOJIOTHH. BBUIO OTMEUEHO, UTO B HACTOSIIIEE BPEMS JAHHBIE SMUAEMUOIOTUN
HE HMMEIOT AaJA€KBaTHOM JO3UMETPHUH, AAHHBIE DJKCIEPUMEHTAa Ha MEJIKHUX
71a00paTOpHBIX >KUBOTHBIX HE MOAJAIOTCA JKcTpanossauud. Ilpu paccmorpeHuu
HOBBIX JaHHBIX OMII pamgnougactor B 2022-24 romax OyaeT HCIONb30BaHA HOBas
mMeToauka KaHiep-kinaccupukamun [ARC, ytBepxkaena B 2019, yuuThiBaromas
MHTETpalMio MOTOKOB IaHHBIX B JOCTHKEHHE OOIUX KiIacCU(pUKaLUM.

MexayHapOIHbI DJIEKTPOMArHUTHBIM IPOEKT BceceMupHON opranusanuu
3IpaBOOXpAHEHUS, JeWCTBOBaBIIMKA ¢ 1996 roma u wuMEOMMN CBOEH UEIbIO
rapMOHU3UPOBATh HOPMBI 0€30MAaCHOCTU AJsA 3JIEKTPOMArHUTHOIrO TMOJ,
npeoOpa3oBaH B MPOEKT «HEMOHU3UpYIoue uznydeHus». C aroro roga npoekt BO3
BKJIIOYAaeT rpynny ¢Gu3ndeckux (akTopoB HEHMOHU3UPYIOUEH MTPUPOIBI -
3JIEKTPOMarHUTHOE TI0J€, OoNTHYeckoe u3iaydeHue u jnaszep, MK u ynerpaduoner,
yabTpa3Byk W uH(Qpa3Byk. Llenp mnpoekta - BbeIpabOTKa €IMHOTO MOAXOAa K
obecrnieueHuI0 370poBOM OKpyxatomeid cpensl. BO3 B 2019 romy mnpemioxun
NEPEHOC MPUHLUIIOB «pPaJWalMOHHOW O€30MaCHOCTH» B «IJIEKTPOMATHUTHYIO»
0€30IMacHOCTh: 3aMeHa mpeaynpeauTeabHoro mnoaxona (¢ 1996) na npuHIUN
«AHIUBUAYATBHOTO PUCKAa B COYETAHWU C OOIIECTBEHHOM BBITOJOW OT BHEIPEHUS

HOBBIX TEXHOJOTHUN». WHAWBUAYANbHBIM PHUCK - OLEHKA HWHIWBHUIYaJIbHOU
JKCMO3ULIMU W J03bl, HUHPOpPMHpPOBaAHME U CBOOOJHBIA BBHIOOP MMOBEACHUS
NOTpEOUTENS.

PazButue crangapra 6ecnpoBomHON CBsizM 5SG CTUMYNIHMPOBAJIO M3MEHEHHS B
JNeKJIapaTUBHBIX cTaHjaprax a3ynekTpomaruuTHoit Oe3omacHoctu (IEEE/ICES,
ICNIRP, IEC/IEEE). Texuomoruss 5G sABIs€TCS HOBBIM OTaloM pPa3BUTHUSA
OecrnpoBOIHON CBSA3U, U3MEHEHMsI B CIIOCO0OAX TreHepalnuu W pachpenenenus OM
SHEPruM, NPUHIUIHUAIBHO M3MEHSIOIKE Crnocod (QOopMUPOBAHMS MEPCOHATBHOM
IEKTPOMArHUTHONU J03bl. OTO OOYCIOBJIEHO HMCIOJb30BAaHHE AKTHBHOMU
dazupoBaHHOM pemeTku s PopMUpOBaHUS «JTyda», POKYCUPOBKE OCHOBHOTO JIyda
HEMOCPEICTBEHHO Ha MPUEMHOM YCTPOWCTBE, HaXOIsAIeMcs Ha Teje (OTCIEKUBACT
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NepeMEILEHHE), YTO OTIMYaeT OT mnokojieHuil cBsizu 1G-4G. YBenuuenue paboueit
yactotel or 6 g0 100 I'Tn, umcnonb3oBaHHME MHOTOYACTOTHOTO pEXHUMa U
CBUIUPOBAHMS, HMIIYJIbCHOIO CHUTHalla C BBICOKUM MakKCUMyMOM TpeOyer
IPUHIMIINATBHOTO U BCECTOPOHHETO aHajIn3a HAJEKHOCTH JOMYCTUMBIX YPOBHEM
OMII ans HaceneHus.

[IpuBeneHbl pe3yabTaTbl KOMIUIEKCHOTO aHajiu3a MpOoOJIeMbl «TrapMOHHM3ALUN
poccuiickux [I/IY pamnouactor m nuMHUTOB nekiapatuBHbIX crangaptoB [CNIRP/
IEEE. ABtop oOpaiaer BHUMaHHE Ha TPAaBOBOM CTAaTyC JOKYMEHTOB CTaHJIapTOB
0e30MacHOCTU, a TakXe Ha TO, 4YTO pPa3pabOTUUKH «MEXAYHAPOIHBIX»
nexnapatuBHbix OMII - oGmiectBennsie npodeccuonanbubie oobeaunenus (IEEE/
ICES, ICNIRP), koTtopbie He pEeryaupyrTCs TOCyJapCTBEHHBIMU WIH
MEXTOCYyIapCTBEHHBIMU COIVIAIICHUSIMU, HE HECYT IOPUANYECKONW MM (PUHAHCOBOM
OTBETCTBEHHOCTH II€pe]l HALMOHAJIBbHBIMHU CHCTEMaMHU 31paBOOXPAHEHHS 3a
MOCJIEACTBUS UCIOJIb30BAHUSI PEKOMEH/IOBAHHBIX UMM JIMIMUTOB 3JIEKTPOMArHUTHOTO
nosyisi. OfHaKo, X PEKOMEHJALMK UCIOJb3YIOTCS MPOU3BOAUTENIAMH O0OPYIOBAHUS
IpU JAeKIapalui UMU 0€300aCHOCTH NpoAyKuuu. CrienaH BbIBOJI, YTO PEKOMEHIALMH
HernpaBuTenbcTBeHHbIX opranu3zanuii (IEEE/ICES, ICNIRP) wucnonb3yrorcs s
HopMupoBaHusi OMII B cTpaHax, HE MMEIOIUX COOCTBEHHOHN MCCIEAOBATEIbCKOM
0a3pl B 0071aCTH paIMOOMOIOTMN U TUTMEHBl HEMOHU3UPYIOLIMX U3ITyYEeHHI, a padoTa
ATUX OpraHu3aluil KOOPAUHUPYETCS MPOMBIIUIEHHOCThIO WM 3aUHTEPECOBAHHBIMU
BeZloMcTBaMH (Hampumep, oduuuanbHbeii crioncop IEEE/ICES - apmus CILA).
Hayuynas mkonma OwWolmeKTpoMarHeTusMa, paguoOMOJOTHH W TUTHCHBI
HEHMOHHU3HUPYIOIMMX HU3JIy4YeHU#l paszBuBaetrcsa Oosee 120 ner, yuyuThiBas
BBIIIECKA3aHHOE, B ATUX YCIOBUSX OTKa3 OT CYBEPEHHBIX HAy4YHBIX IOAXOAOB K
00€CIEeYeHUI0 3/10POBbSl HACEJEHUST B YCJIOBHUSAX PAa3BUTUS HOBBIX TEXHOJIOTHMA
SIBIIIETCS YTPO30H JJI1 HAIIMOHATBLHOM 0€30MacHOCTH.
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AOKTOP OMonornyeckmx Hayk
npeaceparenb Poccnnckoro HauMoHasibHOro KommreTa no 3awuTe OT HEeMOHU3NPYHIOLWNX N3NTYYEeHUN
YneH KoHcynbTaTUBHOro Komuteta BO3 no HEMOHN3UPYOLWMUM U3NTYHYEHUSM
YneH rpynnbl no npuoputetam Ha 2020-2024 Me>XxayHapoaHOro areHTCTBa Nno U3y4YeHuro paka
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HoBoe n akTyaslbHO€e B 31eKTPOMAarHUTHOM

6e30nacHOCTU U TMrneHe

KaHueporeHHasa Knaccupukaums aNeKTpoMarHUTHOro nons
paguno4yacTtoT (IARC-2019)

BHeagpeHue 5G cTumynmnpoBasio U3MeHEeHUs B AeKnapaTUBHbIX
cTaHpapTax aneKkrpomarHntHou 6e3onacHocTtu (IEEE/ICES,
ICNIRP, IEC/IEEE)

BO3 meHsieT KOHLUenuuio noaxoaa K 3/1IeKTpoMarHUTHOMU
6e30nMacHOCTU HOBbIX TeXHOJIOrMn AJ1I1 OCHOBHOIO HacesieHUs

HeBO3MOXHO «rapMoHU3npoBaTb» poccunckue NMNAY
paguno4acTtoT U IMMUTbI AeknapaTtuBHbiX ctaHaapToB ICNIRP/
IEEE. KomnnekcHbi aHann3 HopmupoBaHus DdMI1 B mupe



INEeKTPOMArHMTHOE NoJsie paamMouacTor -
kKaHueporeHHbin knacc 2B ¢ 2011 rona

Table 4. Integration of streams of evidence in reaching overall classifications (the evidence in
bold italic represents the basis of the overall evaluation)

Stream of evidence Classification based on strength of
evidence
Evidence of cancer in  Evidence of cancer in Mechanistic evidence
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2011 - orpaHun4yeHHble gaHHbIe No
3NMAEeMNOJZIOrMN, HET AaHHbIX Mo
XXUBOTHbIM, HET SICHOCTM MO MeXaHu3my

IARC MONOGRAPHS
ON THE EVALUATION
OF CARCINOGENIC RISKS
TO HUMANS
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Me>xayHapoOaHOE AreHTCTBO MO U3YUEHUIO pAaKa

(IARC): rpynna nepcneKkTMeHOro NiAaGHUpPOBAHUSA
Ha 2020-2024 ron

BHeceHO 175 areHToB Ha nepecMoTp KaHuep-kKnaccundpunkauumm B
n1aHoBOM nepuopae

PHK3HW - ochnunanbHo BHEC 3aneKTpoMarHMTHOeE rnose pagno4vyactoT
Ha paccmoTpeHue IARC; peweHue - man 2018

3/1IeKTpoMarHuTHoe noJse pagunovyacTtoT nmeroTt 6onee 40 HommHaUuwn,
HauBbICLLUN Gann cpean BCcex KaHLep-areHToB - BONPOC aKTyaslbHbIU
AN nccnepoBartenen u uMmerLwmnn counasnbHoe 3Ha4vYeHune

rpynna nepcnektTnBHoro niaaHnposaHus B 2018-2019 roay
paccmMmoTpersia HoBble flaHHble 3a nocriegHue roabi:
peLeH3upoBaHHbIe XXYPHalibHble NyonuKauuv
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Report of the Advisory Group to Recommend Priorities for the JARC
Monographs during 2020-2024

Non-ionizing radiation (radiofrequency) and

extremely low-frequency magnetic fields
Radiofrequency electromagnetic fields (RF-EMF) were evaluated by the JARC
Monographs as possibly carcinogenic to humans (Group 2B) (IARC, 2013e), on
the basis of limited evidence of an increased risk of glioma. Extremely low-
frequency magnetic fields (ELF-MF) were evaluated as possibly carcinogenic to
humans (Group 2B) (IARC, 2002), on the basis of limited evidence of an
increased risk of childhood leukaemia.

Exposure Data

Human exposures to RF-EMF can occur from use of personal devices (e.g. cell
phones, cordless phones, and Bluetooth) and from environmental sources such as
cell phone base stations, broadcast antennas, and medical applications. More than
5 billion people now have access to cell phone devices, and the technology is
constantly evolving. Use has also expanded rapidly in low- and middle-income
countries, where more than 75% of adults now report owning a cell phone; in
high-income countries, the proportion is 96% (Pew Research Center, 2018).

Cancer in Humans

Since the previous JARC Monographs evaluation, several new epidemiological
studies have been published on the association between RF-EMF and cancer,
although the evidence remains mixed. In the Million Women Study cohort, there
was no evidence of increased risk of glioma or meningioma, even among long-
term users. There was an increased risk of acoustic neuromas with long-term use
and a significant dose-response relationship (Benson et al., 2013). Updated
follow-up in the Danish nationwide subscribers study did not find increased risks
of glioma, meningioma, or vestibular schwannoma, even among those with
subscriptions of 10 years or longer (Frei et al., 2011; Schiiz et al., 2011). New
reports from case—control studies that assessed long-term use also found mixed
results; for example, increased risks of glioma and acoustic neuroma were
reported by Hardell & Carlberg (2015) and Hardell et al. (2013), but no evidence
of increased risks for these tumours were reported by Yoon et al. (2015) and
Pettersson et al. (2014). Rodsli et al. (2019) recently reviewed these new data.
Several large-scale studies are still in progress and should report results within
the next few years. Mobi-Kids is a multicentre case—control study of brain
tumours in those aged 10-24 years. Cohort Study of Mobile Phone Use and
Health (COSMOS) is a new European cohort of adult cell phone users. There will
also be updated results from the Million Women Study.

Cancer in Experimental Animals

New data in experimental animals for exposure to RF-EMF have been published
since the previous JARC Monographs evaluation. The large study by the United
States National Toxicology Program found an increased risk of malignant
schwannomas of the heart in male rats with high exposure to radiofrequency
radiation at frequencies used by cell phones, as well as possible increased risks of
certain types of tumours in the brain and adrenal glands, but no increased risks in
mice or female rats (NTP, 2018a, b). Another study in experimental animals also
found an increase in schwannomas of the heart in highly exposed male rats and a
possible increase in gliomas in female rats (Falcioni et al., 2018).

Mechanistic Evidence

The previous IARC evaluation concluded that there was weak evidence that
radiofrequency radiation was genotoxic but that there was no evidence for
mutagenicity (IARC, 2013e). Although there have been many new publications
from a wide variety of experiments, uncertainty remains about the mechanisms,
and there are few systematic reviews of the new data (Kocaman et al., 2018).
Although a future evaluation could be broadened to consider exposure to all non-
ionizing radiation (including ELF-MF), ELF-MF were evaluated by IARC as
possibly carcinogenic to humans (Group 2B), and the Advisory Group did not
recommend an update, because of a lack of new informative epidemiological
findings, no toxicological evidence, and little supporting mechanistic evidence.
Key References

The following key references were also identified: Coureau et al. (2014);
Carlberg & Hardell (2015); Pedersen et al. (2017).

Recommendation for non-ionizing radiation
(radiofrequency):

High priority (and ready for evaluation within
S years)

Recommendation for extremely low-frequency
magnetic fields:
No evaluation
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OMI1 pagoyacToT OTHECEHO K HAaUBbICLUM NpuopuTeTam
C paccvMOTpeHmeM nepe—linacs:chKau,mm KaHLep-cTatyca BO .

BTOPOW NMosoBuHe bnvxanwen natuneTkn - The Lancet INTERNATIONAL AGENCY FOR RESEARCH ON CANCER
Oncology, 18 anpensa 2019
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YuTeHbl gaHHble N0 MeEXaHN3MY (OKCUOATUBHbIN CTPECC), ‘1}/

OorpaHnyeHHble gaHHble MO XMBOTHbIM (HaymoHanbHas
Tokcukonormnyeckasi nporpamma CLUA 2005-2018), no LARC Monographs on the Identiication of Carcinogenic
AnMMaemMmmnosiornn Hazards to Humans

MNMpo6nemsbl: Nnoxas Ao3VMETPUS INUOEMUOONNN, JaHHbIE PREAMBLE
9KCMNEePVMEHTA Ha XXMBOTHbIX HE NOA0a0TCHA SKCTPaNoNALMN

OXxxunparoTtcs: ONONHEHHbIE OAaHHbIE ANMNOEMUONOINN,
MobiKids - ®paHums; HoBble aaHHble HTTT CLUA no
>KMBOTHbIM, JaHHble aKcrnepuMmeHTa AnoHns-Kopes

AHaNnN3 - Ha OCHOBE HOBOIO

MeTOON4YEeCcCKOro pykosoacTsa
IARC (2019)

Bce nyonukauum no Teme «paguoyvyacToTbl U KaHUep-
adpexkT» 3a nepmop ¢ 2011 no 2019 B Hawen 6base gaHHbIX




Hosas meroauka kaHuep-knaccupuxkaumm IARC
Ha 2020-2024 ron yrsep>xpneHa B 2019

NHTerpaumns noToKoB AaHHbIX B AOCTWXEeHune obwmx Knaccudunkaumm

(naHHble, BbigeneHHble XXNPHbIM KYPCUBOM, COCTaBJIAIOT OCHOBY O0OLLEel OLleHKN)
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HeanexsarHslit JocTtaroyHo . yenoBeka (rpynmna 2B)
HeaJIeKBaTHBIM
HeanexBatHbli | MeHbIIE, 4Y€M IOCTATOYHO Cunvnwvii b (1-3)
Ozpanuuennoe Hocmamouno Cunbnasn (c) (ne oelicmeyem na nooeii)
He xnaccupumupyercs
- . . KaK KaHIIEpPOTeH
HeanexBarHbIi Hocmamouno Cunsnblii (c) (e pabomaem y niooei) HACP A

yenoBeka (rpynmna 3)




«dNeKTPOMArHnuTHbIN» npoekt BO3 (¢ 1996)
npeo6bpazoBaH B NPOEKT «kHEMOHU3MPYIOLWUE

M3NTyJueHUsa»

BO3: HeEMOHN3VpPYIOLWME NSNYYEHNUS =

Z421)
3N1eKTPOMarHUTHoe HEMOHU3upyollee, onTukKa, (% ,_;;}\ World Health
UK Y)Y Organization
n ynbTpaduoneT, ybTPa3BYK U SS=
uH(ppa3ByK.
INTERNATIONAL ADVISORY COMMITTEE MEETING ON NON-IONIZING
RADIATION
U,eﬂb: BblpﬂGOTKa e.U,VIHOFO no.qxo.qa K Room IX, International L;t;?g;(inrg:glgigon, Geneva, Switzerland

ob6ecneyeHUI0 30,0POBOI OKpYXXatroLen cpeabl
3a0poBas oKpy)Karolias cpefa - He rmrueHa

NepeHoc NPUHLUMNOB «pagnaLlnoOHHOMN
6e30MacHOCTU» B «3N1IEKTPOMarHUTHYLO»
0e30nacHOCTb: 3aMeHa NpenynpeanTeNbHOro
noaxopa (¢ 1996) Ha npnHUMN NHOMBUOYASIbHOrO
pucka B coyeTaHum ¢ obLecTBEHHOW BbIrOQoN OT
BHEOPEHNA HOBbIX TEXHOJTOMNIA

NHpomBuayanbHbI PUCK - OLLeHKa
UHANBUAYaNbHON 3KCNO3NUN U A03bl,
uHdopmMmupoBaHue n cBo6oaHbIN BbIOOP
nosefeHus notpeourens




5G - npyuMHa o6HOBNEHMU CTAHRAPTOB

IEEE/ICES, ICNIRP u IEC

5G - HOBbIN 3Tan pa3BUTUA 6ecnpoBoHOM
CBSI3U, HEe HOBbIWA CTaHAAPT = N3MEHEeHUs B
crnocob6ax reHepauum n pacnpegeneHnsa M
3Heprumn

MCMNoJIb30BaHNe akTBHOU (ha3npoBaHHOU
peweTkn ansa popmMmnpoBaHUNA «Jyda»

«ny4» 5G cknagbiBaeTcs N3 HECKOJIbKUX U
choKycnpoBaH HENOCPEeACTBEHHO Ha
nPUeMHOM YCTPOMUCTBE, HaxoasilemMcs Ha
Tene (oTcneXxxuBaeTt nepemelleHue)

1G-4G: ocHOBHOM J&1lyd 6a30BON CTaHLUU
pacceuBasnicsl B NPOCTPAHCTBE N YCTPOMNCTBA
paboTanu Ha «3Heprun paccestHus»

paboyass yactota ot 6 0o 100 I'My: CBY n
KBY

MCMNOJIb3yeTCHA MHOIMO4aCTOTHDbIN PEXUM U
csunupoBaHue (WHO-2019)

g | B
g [l
@
‘ \;Akzimuth ” ”
@

(Outdoor users) (Indoor home) (Indoor buildings)

v\\\‘l‘/’f Antenna array f > 6 GHz (5G NR or WiGig)

Antenna f <6 GHz (WCDMA, LTE, 5G NR WiFi, etc)
e

power density
(28 GHz)




HanomuHaHue: 6azoBble paznuunsa rMrMeHUUYEcKoro
HopmuposaHua IMI paauouacror (AaManasoH

NOABV)XHOM CBA3M)

» CCCP - HeTenJIOBOU NPUHL NN , TEOPUSA
npeaynpeantTesbHOro noaxoaa

» CLUA - TennoBON NPUHLUN, TEOPUA pPUCKA

» 1953 roay - 100 Bt/kB.M (10000 MkBT/
» ¢ 1955 rona, 10 MKBT/KB. CM - Ang paboTalowmx, KB.CM)

npoceccop 3.B. lopaoH .
» OCHOBHOW pa3paboTuuxk - I'.lliIBaH, BbiBe3eH

» ¢ 1968 pna HaceneHuns, 1 -3 MKBT/KB.cM, U3 OKKynupoBaHHOU NepmaHun B 1947
akapemuk M.I. llaHpana roay, paboran B «31eKTPOMarHUTHON»

» € 1984 - 10 MKBT/KB.CM nporpamme ana BMC HauuctoB

IRPA (1973 - 1977) n WHO (1981, 1984, 1993): tpu noaxona k onpenenexnviio NMAY dMIN paanouacror

NMepBas rpynna HOpMAaTUBOB OCHOBAHA HAa NPUHLUNE «TOYHOIrO NpeAoTBpPaALLEHMNA PUCKA ANA 3A0POBbA» C
dakTopom 6e3onacHocTU (KoadpduumneHT rurnedHmnyeckoro 3anaca) or 10 ao 1000. Cranpapt bonrapum u
cTaHaapTbl 6e3onacHocTu (caHuTapHbie Hopmbl) CoBeTckoro Colo3a ¢ aonyctumbim Bo3aencteuem ao 10
MKBT/cM2.

BTopasa rpynna xapakrepu3syeTcs yCTaHOBJIEHUEM AO0NYCTUMOro YPOBHSA, yunTbiBaloLWero «buonornueckue
NaHHble ¢ pakTOopoM be3onacHocTn 10». K Hen 6binu oTHeceHbl cTaHAapTbl YexocnoBakuu, Monbluuy,
fepMaHuu, a Takxke pekomeHaauun komnaHum Bell Telephone (CLLUA), B onpeaeneHHon Mepe cTaHAAPThI
KaHaabl u lBeuunn.

TpeTba rpynmna ocCHOBaHa Ha NpeAcTaB/ieHMN O TernoBoM 3¢ dekTe Kak OCHOBHOM 6buo3chdekTe MUKPOBOJIH,
4YTO OCHOBAHO Ha paboTtax HayuHow wKonbl LLBaHa (Schwan) n ncxoAUT U3 TOro, UTO «XapaKTePUCTUKN
TennoBoro 6anaHca yesioBeKa A0ONyCcKaloT HeorpaHnyeHHoe obnyuyeHue npu 10 MBT/cM2».



Paspabotumkm «me>xayHApOAHbIX» AEKNApPAaTUBHbIX
craHpapToB 6e3onacHoctn IMI - obuiecTBeHHbIE

npodeccuoHanbHblie 06beanHeHNN

IEEE/ICES - MeXxxayHapoaHbih KOMUTET
no 3JIeKTPOMarHUTHOMN 6e30nacHoOCTH
MeXxayHapoaHoro oowecrsa UH)XeHepoB
3/1IEKTPUNKOB.

ICNIRP - MeXxxgyHapogHasis KoMmuccus no
3awmTe OT HEMOHN3NPYLUNX U3JNTyHeUYeHUN
= AHO, 3aperncrtpupoBaHa B lepmaHumn
uneHamu cekuum IRPA

OdeknapaTtnBHble CTaHOAPTbI
MCMOJIb3YHTCA NPON3BOAUTENAMN
o6GopyaoBaHnsa Npu geknapauum ummn
Ge3onacHOCTU NpoAyKLUUN.

NUcnonb3yoTcs ANt HOPMUPOBaAHUSA B
cTpaHax, He MMerLNX COOCTBEHHON
nccnenoBaTenbCcKonm 6a3bl B 061acTu
pagnoo6monornm u rMrneHbl
HEeVNOHU3UPYIOLWNX U3JNTYYEHNN

9TO AOOPOBOJbHLIE, HE 00AA3aTesibHble
CcTaHAapTbl, HA3BaHNe «MeXXAYHapOoaHbIN»
He MMeeT IPUANYEeCKOro 3Ha4yeHus

QIEEE ICES International Committee on Electromagnetic Safety

Get your Free Copy of IEEE
C95 Standards!

Home Past Meetings v+ Committees v Publications + AboutUs Join ContactUs Members Only

About Us

Purpose and Process Our Membership D Join
O Contact Us

International Committee on Electromagnetic Safety D News

[ TCI5 Literature Evaluation
ICNIRP)
INTERNATIONAL COMMISSION ON HOME FRE

IS
ABOUT ICNIRP  ACTIVITIES
NON-IONIZING RADIATION PROTECTION

QUENCIES ~ APPLICATIONS PUBLICATIONS ~ WORKSHOPS

Is

' man Exposure to Radi
out/get/index.html

cy Electromagnetic Field

1 lectromagnetic Field, 3
. | ed & Contact Current

&% | Exposure to Electric,

ICNIRP

As an independent organization, the International Commission on Non-lonizing Radiation Protection
(ICNIRP) provides scientific advice and guidance on the health and environmental effects of non-ionizing
radiation (NIR) to protect people and the environment from detrimental NIR exposure.

netic Fields with Respec

romagnetic Fields with
NIR refers to electromagnetic radiation such as ultraviolet, light, infrared, and radiowaves, and mechanical

waves such as infra- and ultrasound. In daily life, common sources of NIR include the sun, household
electrical appliances, mobile phones, Wi-Fi, and microwave ovens.

ic Fields, 0-3 kHz

Ca-and PV

- N
Recommended Practice for Radio Frequency Safety Programs, 3 kHz to 300 GHz

CI'IOHCOp - ApMI/IFI CLLUA Chaggggsored by the United States Navy, Air Force, and Army. @ IEEE ICES

January 23, 2018




Jlo66u3m B NPOABUIKEHUN U3IMEHEHUN
AEKNIAapAaTUBHbIX cTaHaapToB 6e3onacHoctn IMI un
npenno>xeHun no usmeHenuo NMAY CaulivH

Implications of EMF Exposure Limits on
Output Power Levels for 5G Devices above
6 GHz

D. Colombi, B. Thors, and C. Térnevik

ently bq
Abstract—Spectrum is a scarce resource, and the interest for  provide H a q a n 0 - 20 1 5

utilizing frequency bands above 6 GHz for future radio  characteri
communication systems is increasing. The possible use of higher

Erari et bees Colombi, B. Thors, and C. Tornevik,
T “Implications of EMF Exposure Limits on
Output Power Levels for 5G Devices above
6 GHz,”
IEEE Antennas and Wireless Propagation
Letters, vol. PP, no. 99, pp.1, Feb. 2015

Ericsson Research

2017 5G consumer

CoselliaHue B LiTa6-kBapTnpe BO3 - potential
oTpuuaTeNibHOE pelleHune

Busting the myths around
the value of 5G for consumers

2017-2019
Pa6ouwe rpynnel IEEE/IECS, IEC TC-106, ICNIRP

An Ericsson Consumer & IndustryLab Insight Report
May 2019




OcHoBHble orpaHuuenmnsa IMI1 paamouacror ans

HAacereHne U OKpYy>Kalollen cpensbl (AanbHas 30Ha)

MPL for equivalent plane wave power density Seq, p,W/cm2
(unperturbed mean values)
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Comparison of Proposed ICNIRP and Proposed IEEE Exposure Limits for
General Public/Unrestricted Environments

> E-field ICNIRP

~
~

S ICNIRP & IEEE

nay CanlvnH

0.1 1 10 100

Frequency (MHz)

HeT npyuHUMNnanbHbIX USMEHEHUN ANg Anana3oHa 6ecnpoBOHON CBA3U B
AanbHen 30He (ba3oBble CTaHLUMU BCeX TUNoB)

IEEE/ICNIRP: Bbiwe 2 I'Ty, - 1 MBT/KB.CM

Poccusa: 10 mkBT/kB.CcM = 0,01 mBT/KB.CM



Npeanaraembie OCHOBHbIE OrPAHUYEHUS ANS

abOHEeHTCKUX TepMnHanos (6nm>xHasa 3o0Ha)

Comparison of Proposed ICNIRP and Proposed IEEE Local Exposure Limits
(assumed 6-minute exposure)

e otka3 oT SAR - nepexop Ha NMMN3

B PaAa3HbIX Anana3oHax 4acTtoT 100000

Averaging area 6-30 GHz = 4 cm?
Averaging area >30-300 GHz = 1 cm?

MNM3 - npuBeaeHHoe K naowaan

10000

N BpeMeHU T \\\E-field ICNIRP
2 'S
e Hauxyawwme ycnosus =20 mBtr/ 2
KB.cM (20000 mkBT/KB.CM) é E-flold IEEE A o
e B cooTBeTcBuu ¢ «Colombi, B. :I: S IEEE g
Thors, and C. Tornevik, S Wl e
“Implications of EMF Exposure 3 . SO - 159 & IEEE
Limits on Output Power Levels & )
for 5G Devices above 6 GHz,» " Wefield IEEE
IEEE Antennas and Wireless
Propagation Letters, Feb. 2015 o
e CaHluvH = 100 mkBT/KB.CM (Y IGNIRP
rosioBbl Nosib3oBarens, Ao 2,4 Fce
Mu) IEEE

100kHz 3GHz 6GHz 10GHz 300GHz



N3meHstoTCca meToabl U CTAHAAPTbI U3SMEPEHUSA N

NPOrHO3MpPoOBAHUSA

MeToAbl |/|3MepeH|/||'/'| ABNAIOTCSHA

00653aTeNIbHbIMU, 3TO MEXAYHAPOAHbI

CTaHAapT, KOTOPbIA MOXET ObITb
HauWoOHaNbHbIM - pelueHue
NMpaButenbcTBa

paspabotka TK-106 MexayHapoaHoun

ANEeKTPOoTEXHNYECKON KOMNCCUN
coBmecTHO ¢ |IEEE/ICES

oTKa3 ot SAR B 0n1m)kHen 30He Bbiwle 6

My v ot haHToMmoB

BEKTOPHbIE N3MEepPEeHUs napamMmeTpoB
no6IMy

n3amepeHue NMJIJ, ycpeaHeHHoOE no
nJowaan n BpeMeHu

npenmyLiecTBeHHOe NCNoJib30BaHUe
pac4yeTHbIX MeToaoB A1 6a30BbiX
CTaHUUN - TPYAHOCTU B NMPSAMbIX
N3MEPEHUNNAX Ha OMbITHbIX y4acTKax
(ABcTpanusa, ®paHuus)

npeacTaB/ieHue NOJIHOro TeKCTa -
KoHel 2019, B pencrteue - 2022

ure / %

Zoomed /Scrolled

# 1BC=In-building Coverage

Walkie Talkie

1800 MHz
(IBC*®)

850 MHz

700 MHz | 900 MHz

4G Laptop

1000

27 MHz - 3 GHz (1 min average)

ton 0 i

Channel Power

-38.72
-127.75

5G - 27 GHz



Jlo66M3m B NPOABUIKEHUN U3IMEHEHUN
AEKJIapAaTUBHbIX cTaHaapToB 6e3onacHoctn IMI un

npenno>xeHun no usmeHenuo NMAY CaulivH

Mobile & Wireless

International

standardization
and harmonization

nternational standards are the basis for

developing global products and are crucial

for the mobile industry. The MWF and its
member companies closely work with the
international standardization bodies, namely
ICES, IEEE, CENELEC, ICNIRP, ITU, WHO as well
as regional and national regulatory authorities,
contributing technical expertise and global
experience as well as promoting information
exchange on latest scientific findings.

In 2018, ITU-T SG5 published Supplement 14 to
the ITU-T K-series of Recommendations on ‘The
impact of RF-EMF exposure limits stricter than the
ICNIRP or IEEE guidelines on 4G and 5G mobile
network deployment'. The summary states that
RF-EMF exposure limits have become a critical
concern for further deployment of wireless
networks in particular in countries, regions

and cities with limits lower than ICNIRP or IEEE
guidelines. The report provides the example of

a simulation of the impact of the low RF-EMF
limits in Poland which shows that the lower limits
severely constrain the buildout of the networks
(both 4G and 5G) and might make the addressing
of growing data traffic demand or the launch of
new services on the networks impossible.

Further topics discussed in ITU-T SG5 and
relevant to the mobile industry included
compliance assessment methods for 5G radio
stations, evaluation methods for EMF around base
stations and in public transport, and monitoring
systems for the EMF levels around base stations.

The IEC TC106 AHG10 finalized a technical

report providing guidance on EMF compliance
assessments for devices operating at frequencies
above 6 GHz of relevance for 5G NR and WiGig.
The document is expected to be the reference
guidance for EMF testing of ‘early’ products
operating at the mmW. Two new IEEE/IEC

Joint Working groups (JWG 11 and JWG12)

have been established to continue the work

6 + 2018 MWF Annual Report

MWE

Forum

initiated by AHG10 with the goal to approve two
international standards (covering measurements
and computational methods for EMF compliance
testing above 6 GHz) by the end of 2020.

A Joint Working Group (JWG) 13 between |EEE
TC34 and IEC TC106 was established to formalize
the publication of a unified SAR assessment
standard. This unified standards is unique

in the sense that not only IEC and |EEE fully
harmonize their standards through the dual logo
publication but an identical version of the text

is also contained in the ITU K-guide. It becomes
hence a globally harmonized SAR standard.

Within [EC MT1 an ad-hoc team was created to
develop a technical report concerning SAR time
averaging and analyzing the impact of software
version updates on the measured SAR.

The MWF continued its contribution to the
revision of the IEEE C95.1 standard, focusing
in particular on the difficulty of the half
wavelength requirement, the averaging
area in the frequency range from 6 GHz to
300 GHz, as well as the consideration of
exposure limits for limbs and pinnae.

In February and March 2018, the
European Commission published a list of
pending harmonized standards for the
Radio Equipment Directive (RED).

In June, the European Commission and its
ientific C i on Health, Envir

and Emerging Risks (SCHEER) published

the ‘Memorandum on weight of evidence

and uncertainties, revision 2018”2 The
Memorandum explains how the SCHEER
applies the weight of evidence approach
(WoE) and how it deals with analysis and
description of uncertainties when conducting

2 https://ec.europ: _committees/
scheer/docs/scheer_o_014.pdf

¥% AHANMTUYECKMIA LEHTP
. 2 NPW NPABMUTENBLCTBE
VR4 POCCHMMCKOW @EREPAUMM

HopMbl U3nyuyeHusi NpyU UCNOJIb30BaHUMU
6ecnpoBOAHOMN CBA3M

Mpwr3HaBasa BaXXHOCTb obecneueHnsa 6e3onacHom

M 300POBON OKPYXAloLLen cpeabl onsa Bcex

rpaXnaH, cnenyer OTMETUTb, YTO CYLLECTBYoWMe
HOPMbI B 0B1aCTU YPOBHSA U3TyYEHUS NpU
MCNoNb30BaHM BecnpoBOgHOM CBA3K B Poccum
OCHOBaHbI Ha pe3y/ibTaTax TEOPETUYECKNX U
NPaKTUYEeCKMX NccnegoBaHui, NPoOBOAMBLLUMXCSA
HEeCKONbKO OecATUNeTU Ha3an, [ns BO3MOXXHOCTU
MCNONb30BaHUA COBPEMEHHbIX aHTEHHbIX

CUCTEM, OOQHOIrO U3 KIIKOYEBbIX 3/1IEMEHTOB
TexHonormm 5G, Kak B CyLLECTBYIOLWMX, Tak U

B HOBbIX NOSIOCax pPagmno4acToT, HeoBxoanMo
rapMOHM3NPOBAaTb POCCUMCKME TpedboBaHUA
CaHUTaAPHO-3NMOEMUNONOIMYECKUX HOPM Ha paboTy
6a30BbIX CTaHUu. [Jencreyowime TpedoBaHus,
yHacnegoBaHHble oT CCCP, hakTuyeckmn HMBENMPYIOT
BO3MOMXHOCTb 3KOHOMUYECKU 2D HEKTUBHOIO
pa3BepTbiBaHusA ceTen 5G parke B ciy4vae peleHuns
3apay obecneyeHns pagmodYacTOTHbIM PECYPCOM.
TpebyeTca 3akoHOoOaTeNbHOE 3aKpenieHmne Ha
TeppuTopumn Poccum coBpeMeHHbIX CaHUTapHO-
3ANUOEMUONIONMYECKNX HOPM, YCTaHOBNEHHbIX
MexxoyHapoaoHOW KOMUCCUEW no 3awmTe oT
HENOHU3NPYIOLLETO U3NYYEeHUS.

Passutue 5G B Poccum n mupe:
B3rnan B oyayllee

Copyright © 2019 GSM Assoclation, Asanumiwyeckwit LienTp npu Npasurensctee Poccwiickoi Degepaunm, Cooa onepaTopos MOGKAMHOR caran NITE

O6ecneyeHne 6NaronpPUSTHON PerynsTOPHOM cpeabl ans BHeapeHua 5G | 25



Paznunuusa cuctem HopmuposaHua DMI1 - o6o06ueHne

* Hen3BeCTHOCTb «HeTennoBbiX» 3(P¢eKTOoB
B CTpaHax «3anaga» - Mud. ba3bl AaHHbIX

CLUA, dpaHuum n gpyrux ctpaH

copep>xat uHdpopmauuto o 6uoacpcdekTax

TenJ10BOU N HeTenJIoBOM MHTEHCUBHOCTM.

NMo-pa3Homy oLieHMBaeTCcH NpueMImmble
nocneacTeus, B 3aBUCMMOCTHU OT
crnoco6a opraHusauum meguLuHbl,
npoucxoasimn n3 counasnbHO-
3KOHOMMWNYECKMX U PUANYECKUX OCHOB
obwecTBa

Bo3HUKHOBEeHue couuanbHO

OPUNEeHTNPOBAHHbLIX OLLEHOK U CTaHAapPTOB.

®dpaHuva, Utanusa, benbrua, Asctpus -
pernoHanbHo, LLiBenuapus...

Kutam - aneKTpomMmarHeTusm BbiBeeH N3
«MmeanuuHckown» cepol B 2015 ropy,
3KOJZIorm4yeckmue Hopmbl

Define hypothesis

Design study

Conduct study

Report study

Publish study

in peer-reviewed journal

Incorporate study
in health risk assessment

Research Quality

1- design criteria
(study-dependent)

2- quality criteria
(e.g. GLP, GCP, ..)

3- review criteria
(journal-dependent)

4- inclusion criteria
in risk assessments
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Paznunuunsa cuctem HopmuposaHua DMI1 - o6o6uieHne

JTanbl pa3paboTku 1 peanuayuu
MEPONPUATUIA

Poccuiickas npaBoBas cUcTema

AHrnocakcoHckas npasoBasd CUCTEMbI

dopmupoBaHue Hay4Hon H6asbl Ans
pa3paboTku npeaenbHo-
[0NYCTUMBIX YPOBHEN (NMUMUTOB)
OMIM PY

['0CyaapcTBEHHan NporpaMma uccneaoBaHuii Ans 060cHoOBaHNS
KpuTepueB 6e30nacHoCTH hakTopa, NOTeHUManbHO BpeaHOro
3noposbio (HUP, dvHaHcupyemblit u3 6ropxeta)

WccneposaHusi, onybnmnkoBaHHbIE B peLeH3npyeMblx

ypHanax, BbINOMHEHHbIE HE3aBUCUMbIMM rpynnamm,

KOTOpble MOrnn Obl 6bITb UCNONL30BaHbI B Cyae Ans
aokasatenbHoi 6a3bl Bpeaa/be3onacHoCTy

lMpoueaypa pa3paboTku n
BBEAEHUSA orpaHndeHun OMIT ans
HaceneHus

Paspabotka, 060cHoBaHWe 1 BBeaeHue obasatenbHbix MAY,
METOZ0B OnpeaeneHns u KOHTPONS. - rocy4apCTBEHHOE
yypexaeHue, opraH UCMOMHUTENbHON BNACTW, rOCYAapCTBEHHOMO
Hag3opa (PocnotpebHagsop)

PekomeHgauuu no 6e3onacHbIM NUMUTaM - Ha OCHOBE
COBPEMEHHbIX 3HaHuit. PaspabaTbiBatoTcs hopManbHO
He3aBWUCUMbIMK OT roCyapcTBa CTPYKTypaMu, Kak NpaBumno
Hay4HbIMK obecTBamm (IEEE, ICNIRP)

lMNpoueaypa peanusayuu
orpaHuyeHnin M1

['oCcyaapCTBEHHbIV NpeaynpeanTenbHbIN, TEKYLLUI Haa3op.
VicnbiTaHus npogykumu.
OTBETCTBEHHOCTb NOCTaBLMKa U 6e30nacHOCTb NOATBEPKAAETCA
rocyAapCTBEHHbIMU OpraHamu

MpousBoauTeNb AeKknapupyeT 6e30nacHoOCTb B
COOTBETCTBUN C peKOMeHAaLMAMM

YcTaHoBneHne MeTo40B KOHTPONS
U U3MepeHun

MeToAab!l KOHTPONS U U3MEPEHUit - paspabaTtbiBatoTcs
roCyAapCTBEHHbIM yUYpexaeHneM, Npu yyactuu
NPOMBILLIIEHHOCTU, He 0BA3aTeNbHO YYNUTLIBAKOT pa3paboTku
MEXAYHapPOAHbIX NpaBuTEeNbCTBEHHbIX opraHusauun (ICO, IEC)

MeToAab! KOHTPONS U U3MEPEHWIt - pa3pabaTbiBatoTCs
MeXAYHapOAHbIMW NPaBUTENbCTBEHHLIMW OpraH13aLuamm
(ICO, IEC etc) npu yyactu npoMBbILLIEHHOCTH

CynebHoe onpegeneHue cBs3u
ANEKTPOMarHUTHOro gpaktopa u
Bpeda 300p0BbHo

Mpu cyaebHoM pa3bupaTensCcTee no Bpeay Ans 340pOoBbS
rocylapCTBO CTAHOBMTCSI CTOPOHOI NpoLecca, Tak kak OHO
paspaborano, BBeno u koHTponupyet MNAY

Cnyyau Bpeaa 340pOBbI0: PeLLeHne NpUHUMAaET cya Ha
OCHOBE JaHHbIX 0 pekoMeHaaumsX 1 ux cobnioaeHus, Ha
OCHOBE A0Ka3aTenbHoM Basbl MCCneaoBaHuii Bonpoca

Buabl Meanko-Buonornyecknx
uccneoBaHNi ANeKTPOMarHUTHOrO
cthakTopa nocne NPUHATUS NUMUTOB

1 cnocobbl Ux hMHAHCUPOBaHUS

MpuknaaHble uccneaoBaHus Ans NOATBEPXKAEHNS
060CHOBaHHOCTY KpUTEPUEB BE30MACHOCTM 3NEKTPOMArHUTHOIO
hakTopa - 3a cYeT rocyaapcTea. AkaeMUYeckue UccneaoBaHmus -
B pamkax rocyapCTBEHHbIX Nporpamm

[pOMBILLNEHHOCTb CNOHCUPYET UCCNEeAoBaHUs NO
thopmrpoBaHUIo okasaTenbHoit 6asbl HesonacHoCTy.
[ocyaapCTBEHHbIE UCCNEAOBaHUS - Pe3ynbTaThl C y4eTOM
rocyaapCTBEHHOI 0ObEKTUBHOCTM U 3aaau.
Akafaemu4eckne UCCneaoBaHns - UCTOUHMUKN
(hHAHCMPOBAHMSA rOCYAAPCTBEHHbIE 1 HErOCYAaPCTBEHHbIE

MopnpoOHO - cTaTtba B pepakuun «fmrneHa n Canurapus», Npuropoes O.A., NowwuH M.E. n gp.



3akKJirouyeHue

4 9nekTpomarHuTHoOe none paamo4acToT OTHECEHO K KaTeropum HansbICLLUNX
NMPUOPUTETOB MO KaHLUeporeHHon Knaccudpukaumm - MexxayHapogHoe areHTCTBO no
N3y4yeHuto paka, anpenb 2019

4 Poccusi He o6nagaeT cO6CTBEHHbIMU AAaHHbIMU MO KaHLEePOreHHOM OLeHKe
3J/IEKTPOMarHUTHOro Nossa pagnuo4yacToTr

4 Mepexop ot npeaynpeanTenbHON NONIMTUKN B OTHOLLEHUN Bpeaa 340P0BbIO
3/IEKTPOMArHUTHOr o NoJis PpagnoYacToT HOBbIX TEXHONMOINMN K MHAUBUAYasibHOMY PUCKY
B coYeTaHuu ¢ ooLlecTBeHHON BbIroaon AN oCHOBHOro HaceneHus - BO3, man 2019

4 Hosble pekomeHaauumn no numutam MM pagno4yacToT roToBsSITCH
HernpaBuTes/IbCTBEHHbIMU opraHu3auusamvu - MexxayHapoaHbii KOMUTET MO
3JIeKTpOMarHuTHom 6e3zonacHocT MHCTUTYTA MH)XXEHEPOB INEKTPOHUNKN U
anektTpotexHuku (ICES/IEEE, CLLUA) u MexayHapoaHOU KOMUCCUEN MO 3alinTte oT
HenoHusupyrowmx nanydyeHum (ICNIRP, N'epmanus). MpuHuun onpepeneHns
pekomeHAoBaHHbIX UMy niumutoB IMI1 npexxHun - tennosoi. HoBoe - nepexopn ot yyerta
NorsiIoWweHHON aHeprum B oobeme K nagaroLie aHepruv ans yactorT Bbiwe 6 'y
ONKHEN 30HbDI

4 HeB0o3MOXHO MexaHucTU4eckoe npuHaTue B Poccuinckon ®epepaumm npenenos
3/IEKTPOMArHUTHOro o6Jly4eHusi, peKOMeHAO0BaHHbIX B «3anafHbiX» CTpaHax:
NpPUHLUUNUanbHble pa3siniunusa B METO4010rMn pa3padboTkKn, NPUHATUSA U NOATBEPXXAEHUSA
NAy, a takxke us-3a NpUHUMNUaNbHOro passinyvs B UX NpaBoBOM CTaTycCe.



HoBbin TpeHA B 3apybexHbix CMMU:

Bpen DMI1 ona 340poBbA - pycCKad nponaraHaa
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S5G-modstandere spreder
russisk misinformation i

Danmark

Russisk medie bidrager til danskeres voksende frygt for 5G-
teknologien pa de sociale medier.

A Russia Today anchor in Moscow preparing to go on air. The network's American version, RT America, has
been exaggerating the health hazards posed by 5G networks, the next, most powerful generation of cell
phone connectivity. Yuri Kadobnov/Agence France-Presse — Getty Images

Your 5G Phone Won’t Hurt You. But
Russia Wants You to Think Otherwise.

RT America, a network known for sowing disinformation, has a new
alarm: the coming ‘5G Apocalypse.

By William J. Broad
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Det er den her slags 5G-mobilmaster, som skaber bekymringer pa de sociale medier, hjulpet pa vej af det statsfinansierede
russiske medie RT. (Foto: THILO SCHMUELGEN © (arkivfoto) Scanpix) Leer en espaniol

FREDERIK HUGO LEDEGAARD, ANNE SKJERNING, KATRINE BAUNKJ/ZR OG KASPER BIRK The Cellphones known as 5G or flfth generation represent the
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