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Ipuuunser 14 Bpen
30POBEID HENIOBEKA

TeneoHHOE MHTEPBLIO CO ‘. e
cneunanncTom no

MUKpoBoOfHamMm bappu
Tpayapom [lpnuunHsaeT nm
Bpe[ 340Pp0OBbI0 YEroBeka v npupoae
nanydeHmne mobunobHon ceasm n 5G? Hactb 1

BpuTaHcKMi 3KCcnepT N0 MUKPOBOJTHOBLIM TexHonornam bappu Tpayap, ObiBLUMA
cneumanuct KoponeBckoro BOeHHO-MOpcKoro ¢nora no paspaboTke MUKPOBONHOBOIO
OpPYXUA, B HacTosiLee BpeMs akTUBHO 3aHUMaeTCsl ONaCHOCTAMU MUKPOBOMTHOBOIO
nany4eHus. 11 mapta 2019 roaa kaHan Klagemauer.TV yxe 6pan uHTepBbIO y r-Ha
Tpayapa Ha Temy «Pa3pylueHune 4yenoBeka, XMBOTHbIX U npupoAabl 5G-usny4yeHnem».
OH cMor NULb KpaTKO OTBETUTb Ha BOMPOC O TOM, KaKk UMEHHO U3fny4yeHue OT COTOBOro
TenecoHa BpeAUT 340POBLIO YerioBeka U cpeau npoyero ckasan: «MukpoBonHoBoe
opyxue ctano 6onee coBepLEeHHbIM U TOYHbIM, U MOXET BbI3blBaTb PacCTPOMUCTBA U
6one3Hu B nobon obnacTu Tena, Ha KOTOPY OHO HaLleNeHOoY.

U3-3a 6onblioro uHtepeca spurtenen Kla.TV nposen ewe ogHO MHTEPBLIO C HUM B
KayecTBe 3KcnepTa, B KOTOPOM OH 6onee NnogpoOGHO 06 BLACHUI, KaK MUKPOBOJTHOBOE
nsny4deHue Bpeaut noaam. Mo cnoBam r-Ha Tpayapa KaXxablil opraH v Kaxaas KneTka
B YeNnoBe4YeCKOM Terfie BUOpUpyeT Ha pasfinyHbIX U3MEPUMbIX YacToTax. ATU
BMOpauMmn NONHOCTbLIO CKOOPAUHMPOBAaHbI, €CNU YerloBeK 340POB U HAXOAUTCA B
nokoe. Kaxxaoe MMKpOBONHOBOE MU3Iy4eHUe U3BHEe CMOCOOHO HapylaTb 3TU
Kkone6aHuUA U TeM caMbiM Bbi3biBaTb pa3fnnyHble 6one3Hun. [lanee bappu Tpayap
00BbACHSAET, Kakoe BO3AeMCTBUE Ha Hally NiaHeTy MOXeT oKa3aTb niaHupyemasi
CNyTHUKOBaA ceTb 5G, KOTopasa AOMKHA ObITb YCTAaHOBMIEHA Ha HU3KUX opbuTax
BOKpyr 3emnu. CornacHo ero nporHo3am, 4YenoBeK U NpUpoaa He CMOryT 3alUTUTb
cebs OT U3ny4yeHns U3 KOCMoca B AOJSITOCPOYHON NepcrnekTUBe, U MMKPOBOJIHOBOE
M3ny4yeHue oT NNaHUpyeMbIX AeCATKOB TbICAY CMYTHUKOB U3MEHUT atMmocdepy 3emnu.
Bo3moXHbIe NocneacTBUA 3aK/1H04YalTCA B U3MEHEeHMU Noroabl U LeNbiX Ce30HOB.

B Hauyane moHga B NepMaHnn 3aBepLleH ayKUWOH Ha nepegayvy HOBOW YacToTbl MOBUIBbHOWM
CBSA3UN 5-ro NnokoneHunsd. YeTtbipe pasnuyHbix onepartopa MobunbHOM CBA3M Npruodpenu
YyacToTbl B AnanasoHe oT 2 1 3,6 rurarepu. Hemeukuii Telekom npoasuraet BBeaeHne 5G co
cnoBamu: «5G-ceTb A4Nnsa Hawen cTpaHbl» U «Mbl XOTMM BbICOKOCKOPOCTHYHO LINpoBYyLO
NHdpacTpykTypy Ana FepmaHnmn». Bo3aMoXxXHbIe NOCNeACTBUA OT BO34ENCTBUS MOOUITbHOrO
N3NyYeHUsa Ha 300pOBbe YENOBEKA, XKMBOTHbLIX U PaCcTEHUA yMan4ymMBatoTCA.

CoBpemeHHas coToBasi CBA3b PacnpoCTpaHsaeT nany4veHne B gmanasoHe 4actot ot 300
mMerarepy oo 3,6 rurarepu, 1 HaCTOMNbKO KOPOTKOBOJTHOBOE, YTO €ro Takke HasblBatoT
MUKPOBOSHOBbLIM. BpUTaHCKuiA akcnepT N0 MUKPOBOSTHOBBLIM TexHonornam bappu Tpayap,
GbiBLIMI cneumanucT KoponeBckoro BOEHHO-MOPCKOro ¢onoTa no paspaboTke
MMWKPOBOSTHOBOIO OPYXMWsl, B HAaCTOsILLEE BPEMS aKTUBHO 3aHMMAETCs ONAacHOCTAMMU
MMWKPOBOJIHOBOrO uanyyenus. 11 mapta 2019 roga kaHan Klagemauer. TV yxe 6pan
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NHTEPBbIO Y r-Ha Tpayapa Ha TeMy «PaspyLueHne YenoBeka, XXMBOTHbIX 1 Npupoabl 5G-
nanyvyeHmem». OH CMOr N1Lb KPaTKO OTBETUTb HA BOMNPOC O TOM, K&K UMEHHO U3ry4YyeHune ot
COTOBOro TenedoHa BpeauT 340POBbIO YeroBeka U cpean NpoYero ckasar, s UUTUpYyo:
«MukpoBOnHoOBOE opy>kue ctano 6onee CoBepLUEHHbIM Y TOYHBLIM, U MOXET Bbl3blBaTb
paccTponcTsa 1 6onesHu B nobor o6nactu Tena, Ha KOTOPYK OHO HaLeneHo».

M3-3a 6onbLioro nHtepeca 3putenen Kla. TV npoeen eLue 0gHO MHTEPBLIO C HAM B KadecTBe
aKcnepTa, B KOTOPOM OH 6onee NogpobHO 06BACHUI, KaK MUKPOBOITHOBOE U3Ny4eHne
BpeauT nogam. Mo cnoeam r-Ha Tpayapa Kaxabli opraH 1 Kaxaas KneTka B YenoBe4YeCckoMm
Tene BUGPUPYET Ha pPasnMYHbIX U3AMEPUMbIX YacToTax. ATK BUBGpaumm NONHOCTLIO
CKOOPAMHMPOBAHbI, ECNN YENOBEK 300POB U HaxoauTcst B nokoe. Kaxaoe MUKPOBOMHOBOE
n3ny4vyeHne n3BHe CnocobHO HapyLwaTb 3TN kornebaHns U TeM camMbiM Bbl3biBaTb PasnuyHble
6ones3nun. anee bappu Tpayap o6bsCHAET, Kakoe BO3AENCTBME Ha HaLLy NAaHeTy MOXeT
oKkasaTb NnaHupyemast cnyTHukoBasi ceTb 5G, KoTopas AomkHa ObiTb yCTaHOBMNEHA Ha
HU3KMX opbuTax Bokpyr 3emnu. CornacHo ero nporHo3am, YeroBek 1 Nnpupoaa He CMoryT
3aWnTUTbL cebst OT N3NyYeHUs N3 KOCMoca B JONTOCPOYHOM NEPCNEKTMBE, 1 MUKPOBOSTHOBOE
n3ny4veHne oT NIIaHNpyeMbIX AECATKOB ThICSAY CMYTHUKOB M3MEHUT aTtMocdepy 3emnu.
Bo3moHblE NOCNEeACTBMA 3aKMYaloTCs B UBMEHEHUUN NOroApbl U LenbiX Ce30HOB. Tenepb
nocnyLianTe BTOPOE MHTEPBbLIO CO cneunanncTom no MmkposonHam bappu Tpayapom:

WHTepBblo - YacTb 1:

WHTepBbloep:

-1 Tpayap, nocne Hawero nepeoro pasroeopa 11 MmapTa 9Toro roga Mbl MOXeM CHOBa
NoroBopuTb NO TenedoHy. ATO NHTEPBbLIO ObINO NOKa3aHO Ha HalleM He3aBUCMMOM
nHTepHeT-kaHane Kla.TV Ha aHrmuInckoMm S3blke, a Takke OHO BbINo nepeBeaeHo Ha
HeMeLKUI, dpaHLy3CKUA, PYCCKUI, HUAepnaHackmn, 6onrapckui n gpyrue a3bikn. OHo 6bIno
¢ 60MnbLUIUM MHTEPECOM BOCNPUHATO O6LLIECTBEHHOCTLIO. MHOrme 3putenu xotenu 6bl y3HaTb
Oonble getanen k obcyxxgaemon Teme. 1o aTor npuumnHe 9 xoten Obl B 3TOM MHTEPBbLIO
BEPHYTLCH K BONpocaM BO3OENCTBUS UMMYMNbCHOMO BbICOKOYACTOTHOIO 3EKTPOMarHMTHOro
N3nyyYeHus, NnpeaenbHbIM 3HaYEHNSIM U UHTEHCUBHOCTU, @ TakKkKe K U3fy4daTtesnto B KocMoce
UIN B BEPXHNX CNOSAX aTMocdepbl.

MepBbIN BONPOC: YacToTa MMMYSIbCOB BbICOKOYACTOTHbLIX U3ydyeHUn. MobunbHble
TenedoHbl, 6ecnpoBoaHasi ceTb U HoBast TexHornorust 5G paboTatoT ¢ 3NeKTPOMarHUTHbIM
n3nyyYyeHneM, KOTOpoe He ABMSeTCA HeNpepbIBHbIM, a NPepbIBaeTCs — YacToTa MMMYIbCOB
MEHSIETCH, HaNpMMep, C O4HOro, ABYX UM OECATU B CEKYHAY, 4O cTa unn bonee cTa, Tbica4va
nnun 6onee TbICAYM UMMNYLCOB B CEKYHAY.

Mebl y3Hanu ot Bac, 4To pasnuyHasi YyactoTa MMNynbCOB BbI3bIBAET pasHble HapyLUEeHUs B
Tene unu rncuxuke venoseka. Bonpoc TOnbLKo B TOM, KakMe 4acToTbl MMMYJIbCOB BO3HUKAOT
npu ncnonb3oBaHnn MobunbHom 6ecnpoBoaHom cBa3n n 5G?

Tpayap:

[a, n MHe 04eHb Xarnb, YTO MOM OTBETbI ByayT HECKOMBbKO ANMMHHBIMUK, HO A Npeanoyen Obl
yaenuTb Bam SOMOSHUTENbHOE BPEMS, YeM cokpallaTtb oTeeT. OTKpbITME NymbCa,
nynbcawumu, KoTopasa BO3OeNCTByeT Ha OpraHM3M, OTHOCUTCA (pakTuyecku K 64 rogy oo
Haluer 3pbl. YyeHbin [Tonemen ncnonb3oBan TENMOBOE U CONMHEYHOE U3NyYeHne ons Toro,
4YTOObI BbI3bIBATb Pa3fNYHbLIE HEBPOSIOTMYECKMNE MPOSIBIIEHNS B MOBEAEHUN. DTO CTano
N3BeCTHO M Bbino onybnukoBaHo Tonbko B 1950-x rogax, B uccnegosaxmax 1950-x rogos, B
OCHOBHOM, B CoefnHeHHbIX LTatax. OHM Bocco3ganu n3BecTHbIE B TO BPEMS YacToThl
nynbcaumm Tena anga Toro, YTobbl BbI3BaTb PE30HAHC — 3TO OHW Ha3Banu BOBMEYEHUEM, T.€.
3TO «HaBA3bIBaHWE» pUTMa 1 AONroBpeMeHHasi NoTeHumnauuns. 3To COBCEM NPOCTO: €CNN Tbl
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- pebeHOK 1 nNpbiraeLlb Ha 6aTyTe K TEKENbI My)XXYMHa NpbiraeT Ha 6aTyTe, Tbl BbIHYXOEH
npbiraTe B €ro putme. Tbl HE MOXELUb MNpbiraTb CO CBOUM PUTMOM. OTO «HaBA3bIBAHMEY
puTMa, KOTOpOe BO3HUKAET Be34e B OpraHM3Me, ecriv OH nosnyyaeT MMnynbChbl
MMWKPOBOJTHOBOIO U3MTyYEHUS, N 3TO O3HAYAET, YTO, KaK TONbKO Bbl BOBMEYEHbI, YacToTa
nynbca Bawero Tena coHacTpanBaeTcs. Y Hac B OpraHM3mMe MHOro, MHOro 4YacoB — 3TO Yachl
AHeBHoro putMa. OHu perynupytoT paboTy ropMOHOB 1 BCE BO3MOXHbIE npoLecchl B Bawwem
opraHu3Me, Takume Kak COH 1 ABWXKEeHue, 1 Bce Takoe. «HaBsasbiBaHne» putma byaet
npoaomKaTbCH, eCnv AeBAHOCTOKUITOrPaMMOBBI MyXX4YMHa cripbirHeT ¢ 6aTyTa, Bac 6yget
nogbpackiBaTb C €ro 4YacToToM A0 TEX MOp, MOKa Bbl HE CMOXXETE BOCCTAHOBUTBLCH U
npogomknTb Ha Bawen yactoTte. Cendac n3BecTHo, 1 OHO onybnMKOBaHO, YTO Y AeTen,
KOTOpbIE€ UCMOMb3YHT MOOWIbHLIN TENEOH Ha NPOTSKEHMM ABYX MUHYT, MO3r byaeT
BOBJIEYEH €eLlle Ha NPOTSXEeHUN ABYX YacoB! OTO He NMHEeNHas LwKana. 3To He 03HaYaeT, YTo
€CNK YeTbipe MUHYTHI, TOrga YeTbipe vaca, HO TO, YTO Mbl 3HAeM, 3TO YTO NOCIE ABYX MUHYT
MX MO3r Ha NMPOTSXKEHUN OBYX YacoB He B nopsiake. Nocne oByXMUHYTHOIO BO3OENCTBUS
HY>XHO Tak MHOIO BpeMeHU, YTOBbl BEPHYTLCA K HOPManbHON XXMU3HM! Y MHOrMX geTen nnm
BoOOLLE y Noaen, KoTopble MOABEPrHYTbl BO3AENCTBUIO 3TUX U3IYyYEHWIA, MO3Tr Ha CaMOM
Aene Hukorga 6onblue He BygeT HopMarnbHbIM, MOTOMY YTO BO34ENCTBME AMNWUIIOCH CIINLLIKOM
gonro. [ipyrumun crioBamu, 3aMeaneHne BolHy>XAEHHbIX kKorebaHun, AnnTca O4eHb 4oNro, 4o
MOMEHTa HOBOIO BOBIEYEHUS.

Tenepb nepenagem K BONpocam: MHOMME NPOMbILLNIEHHbIE NPEeanpPUATUS NPaKTUYECKN He
3HAHT, YEM ABMSKTCS UX UMMNYIbCHbIE YaCTOThl HA NPaKTUKe, N YTO Koraa pedb uaet o 5G, 1o
5G-4yacToThl - 1 gaxxe MHOTME N3 HUX — ABNAKTCA cMellaHHbiMKU. OHM MaTemMaTU4eckn Tak
CNOXHbI, YTO S HE 3HAI0 MaTeMaTUKa UK SNEKTPOUNHXKEHEPA, KOTOPbIN Gbl CMOT
paclmngpoBaTb YacToTbl UMMyNbCOB. CrneacTBnem ABNSETCA To, YTO Bbl HaxoamnTech nog
BO34ENCTBMEM UMMYSbCHBIX YAcTOT, O KOTOPbIX M3BECTHO, YTO OHWM MOTYT BNUATbL Ha
OpraHuam, HO He U3BECTHO, Kak MMEHHO. [1oCKONbKy CyLLIECTBYET MHOTO UMMYIbCHBIX YacToT,
0 Npupoae BO3OeNCTBUS, KOTOPLIX Mbl HE 3HAeM, NPOMBbILLUNEHHOCTb NPOoAOoIKaeT AepXaTb
NX B CEKpeTe Ans Lenien cTpaxoBaHusi, n YTodbl n3bexaTb CcyaebHbIX MCKOB. Y Hac ecTb
NHdopMaLMs, KOTOpPYIO 1 onyGnnkoBasn, 3To CNMCOK C NpuMepHO 30-0 UMMNYNbCHBbIMU
YacToTamu, UHPOpPMaLMIO O KOTOPbIX 1 cobpan y WNMOHOB BpeMeH X0noaHow BonHbl. OHK
BbI3biBatoT 0T 30 Ao 50 HEBPONOrMYeCcKNX 1 mnanonorm4ecknx paccTtponcTs. EcTb cnncok
OAHOrOo YYeHOoro, KOTopbIn goxoauT 4o 600 MMNYNbCHBIX YacTOT U APYroNn, KOTOPLIN
pocturaet 750, ¢ KoTopbiMu Obinn NpoBeAeHbl SKCMEPUMEHTBI. HO cyTb B TOM, YTOGbI
OTBETUTb Ha BOMPOC: €CIN HeNMb3s U3MEPUTb pearnbHO BO3HUKaOLWME NMMYIbChI, TO Mbl HE
3HaEeM, KaK OHM BNUSAIOT Ha OpraHmaM. A n3amepuTb Ux 4eNCTBUTENbHO HEBO3MOXHO, MOTOMY
4YTO M3NYyYeHne OKpyKaloLen cpedbl CXoauT NPUMEPHO OT ABaduaTn Unu TpuguaTtu
pasnUYHbIX UICTOYHUMKOB, Aae NATUOECATH, ECNU Bbl HAXOAUTECH B OXXMBIIEHHOM pPanioHe, U
BCE OHW HAKNagblBalTCS, U 3TO TO, YTO U3BECTHO MNOA Ha3BaHNEM KOHCTPYKTMBHas
nHTepcepeHuns. Tak 4To aa, umnynecbkl 6yayT BNnATb Ha Bac, n Mbl 3HaeMm, Kakne MMeHHO
UMMNYSbCbl, HO MPOMbILLIIEHHOCTL HE CKaXXET HaM 3TO UIN HE CMOXET CKa3aTb, MOTOMY YTO
OHW He 3HaloT, Kak 310 paccunTatb. OHM HE MOrYT HaMm CKa3aTb, KakoMy OBny4YeHuo Mbl Ha
camoMm gerne noaBepraemcs.

WHTepBbloep:

A noHnmato, oa — nTak aTo CMecCb, 1 3TO AepXKaT B TanHe. Bbl MOXeTe eLLé 4TOo-To ckasaTb...
Bbl cenyac ynomaHynu atoT addekT BOBMEYEHUS B pUTM, €CTb NN eLlé apyrue acpdekTsl,
Kak MOXXHO pacrno3HaTb MEXaHW3M, Kak 3TU NynbCcupylowmne YacToTbl BPeasT nogam?

Tpayap:
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[a, Bcé B Tene BubpupyeT. Bbl HE MOXeTe BUAETb 3Ty BMOpaLMIo, HO BaLUW KMNETKK
BMOPUPYIOT, Balln opraHbl BUGPUPYHOT, Ball MO3r MMEET MHOIO BMOPMPYIOLLIMX YacToT, Balle
cepaue BubpupyeT Bonblule, YeM TOMbKO YacToTa yaapoB. Bcé snubpupyert. [Jaxe
3ANEKTPUYECKME NMMYITbChI, KOTOPLIE NPUBOASAT TENO B ABWKEHUE, BUOPUPYIOT. HaTpui, xnop,
KanbLMIn, Kanuin, BCe NOHbI B opraHname BubpupytoT. MNoyutn Bcé BUGpupyeT. Kaxxgas
oTaenbHas kneTka. Bece kneTku cogepxkat Bogy, U Boga Bubpupyet co cBoen co6CTBEHHOM
yacTtoTon. Mtak, B BaweM Terne MUINIMOHbI MUMNTTMOHOB PasfnYyHbIX YacToT, U BCE OHU
BUGPUPYIOT. VI AencTBUTENBHO, OOLIYHO TENO CUHXPOHU3NPYETCA U HAXOAMTCS B rapMOHUK C
camum cobon. NoTomy 4TO BCe BMOpauUmm HAaCTPOEHbI ApYr Ha Apyra, Bce OHu OyayT
AononHATb apyr gpyra. W korga Bol B abCONOTHOM NOKOE M 300POBbI, BCE OHU ByayT
HaCcTpOoeHbI Apyr Ha apyra. Kaxxgas kneTtka Ha camom gerne coobLiaeTcsi ¢ ApYron KNeTkomn,
KOTOpasi B3aMMOAEMNCTBYET C KaXKAblM OpraHOM, BCE HAaCTPOEHO ApYr Ha Apyra,
CYHXPOHN3NPOBaHO. Ho korga ecTb BMOpaumn, npoxoasaiwime yepes Teno, OHN MoryT... B
3aBUCMMOCTM OT YacTOThbl, KOTOPOW NOABEPXKEHO TENO — €CThb OAHA YacToTa, NpU KOTOPOW
OTKa3blBaeT KULLEYHUK, Apyras YacToTa, Npu KOTOPOW OTKasbiBaloT Nérkme, eweé ogHa,
N3MEHSAILWAsa YacToTy cepaeyHbIX COKpaLLEHMIA, eLLE Takasl, KOoTopasi MOXET Bbl3BaTb
HapyLleHNs 3peHus. ECTb MHOIO Takux, KOTOpbl€ MOTYT BbI3blBaTb 3fIEKTpUYECKME NOMEXU B
pasnuyHblX 0BracTax Mo3ra, U 9TO 3HaHWe HaLo CBOé npuMeHeHne. B 1962 roay y4éHble B
CoeamnHénHbIx LWTaTtax npuctynunm K NsSMepeHunio BCeEX N3BECTHbIX B TO BpEMS 4acToT U
COCTaBMWIN OOCTATOYHO MOSHbLIN CNMCOK. OTO Ha3biBanochk "Onepauuns Mangopa”, n B 1967
rogy GbInM NepeyvrcneHbl BCE ECTECTBEHHbIE YACTOTbI TeNa, U3BECTHLIE B TO BPEMS, a 3aTeEM
ObINK co3aaHbl reHepaTopbl UMMNYNbCHBLIX YAaCTOT, KOTOPbIE MOMIN BHOCUTb MOMEXM B 3TH
yacTtoTbl. /I Ha camom gene ogHo 13 yTBEPXKOEHUN, KOTOPOE MMEETCH B AOKYMEHTE, rNacuT,
YTO BCE U3BECTHbIE BUObI HACTPOEHUSA U TUMbl NOBEAEHUSA MOTYT KONUMPOBATLCS U
HaBsA3bIBATLCA NOASM; N BCE 3T0 6bINo ewé no 1967 roga. OT 3TUX reHepaTopoB NCXOAMIN
nMnynbcbl. Ansg ncnbiTaHUin NCNONb30Banuch 3akiYEHHbIE, NMOAN, O KOTOPbIX OHU
roBOPUIK, YTO 9TO AOOPOBONbLLI C YNuLUbl. ECTb LienbIn CMCoK ntogen, Kotopble
BbIHY>XOEHHO CTanu TakuMy 4oBpoBOSibLaMU, U HA HUX OHX NPOBEPUIN YaCcTOTbl UMMYJIbCOB,
a Tenepb 3TO NpuU3HaHHas Hayka. EcTb ewé ogHa dyHKUUSA, O KOTOPOKM S HEe MOry cKasaTb,
YTO OHa MPUMEHSETCS, MOTOMY YTO S 3TOrO HE 3Hat0, HO OHa MOXET ObITb UCMONb30BaHa B
HacTosiee BpeMsa 16-t0 o6bektammn HAARP Ha nnaHeTe. OTn 4acToThl OTpaxarTcs OT
NMOHOCAEPDI U, KaK Bbl 3HaeTe, MOryT JOCTUrHYTb Ntoboro mecta Ha nnaHeTe. Tak 4To BCe
OHM M3BECTHbI, W, HACKOJTbKO 51 3HA0, 3TO MMEET AarnbHenwee pa3sntne. Ho BOEHHbIE n
npaBuTENbCTBA B KypCe, YTO 3TO 3a YaCTOTbl U3MNYyYEHUS, KOTOPbIE MPOMBbILLNIEHHOCTb
npumeHsieT ana 5G 1 4G n ona Bcex Apyrnx HU3KMX YacToT B KA4eCTBE HECYLLMX BOJTH.
(HecyLwasn BonHa — 37O BOSIHA, KOTOpPas MOAYNMPYETCA UNN CUHXPOHU3NPYeTCH). A He Aymato,
YTO OHW 3HAIOT, KaK 9TO MaTeMaTUYECKN paccynTaTb, Tak YTO 3TO HEMHOIO NOXOXE Ha
notepeto, n g9 60Cb TOro, YTO NPOU3OMAET C INIOABMU, KaK TOJNIbKO 3TO HAYHETCH.

WHTepBbloep:

[a, cnacnbo! BTopas rpynna BOnpocoB, ONATb Xe 0 YacToTax, Tenepb O BbICOKMX YaCTOTax:
B TENEKOMMYHMKALMSX CYLLLECTBYET HECKOSTbKO BbICOKOYACTOTHbIX nonoc. Cuctema Tetra
paboTaeT Ha YacTtoTe okono 400 merarepu, a B [epMmaHumn mobunbHasa TenedoHus
HaumHanacbk ¢ 900 merarepu 1 1800 merarepu; ¢ KaXKablM HOBbIM MOKONEeHMeM obaBnanuch
HOBbIE YacTOThl. Bce N 3TK BbICOKME YacTOTbl OAMHAKOBO OMnacHbI, UNu ecTb bonee
ornacHble 1 MeHee onacHble?

Tpayap:
HeT, OHK BCe onacHbl, U 9TO O4YEeHb XOpoLUMA BONpoc. MNMpoMbILLNIEHHOCTb 3annatuna 4ecAaTkm
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MUANnapgoB NpaBMTeNbCTBaM, YTOOLI 3ape3epBMpoBaTh Angd cebsa 4acToThl BewaHms. M oHa
ncnonb3yet agnanasoH YyactoTt oT 300 merarepy, 4o 300 rurarepu, — 3TO YacToTa MMMYbCOB,
KoTopas reHepupyetcs. Yactota ot 300 merarepy, o 300 rurarepl, — 3TO MUKPOBOJHbI, BCe
OHM B MMKPOBOJIHOBOM Auana3soHe. MUKpOBOSHbI B3aUMOAEWCTBYIOT C BOAOW, Tak paboTatoT
MUKPOBOSHOBLIE Nevn. Bce MUKPOBOMHbBI B3aUMOAEWCTBYIOT C BOAOW, BCE KMETKU
B3aMMOEWNCTBYHOT C BOAON, BCE KNETKM codeprkaT BOAY. Tak 4To Kaxaas KneTka B Tene —ay
Bac 6onee 200 pasnunyHbIX TUMOB KNETOK — BCE OHWN pearmpyroT Ha MUKPOBOSTHbI, KaXkaas
KneTka, 1 3TO HEMHOTO MOX0OXe Ha notepeto. oToMy UYTO MHOrAA OgHa YacToTa HUKaK He
BMMSIET, HO €CNU Bbl TONIbKO HEMHOIO MOBLICUTE YACTOTY, OHA HAYHET BO3AENCTBOBaTb Ha
Teno, a NOTOM ONATb e OHa He ByaeT BNuATb, a eCnu Bbl €€ NoBbICUTE, TO CHoBa byaeT. Ho
Y pasHbIX N0gen pasHoro pocta BCE no-pasHomy. OgHM YacToThl BO3AENCTBYIOT Ha AeTeN, a
Apyrue Bo3denCcTBYIOT Ha B3pochblx. Hanpumep, yactota Wi-Fi unn anuHa sonHel Wi-Fi
COCTaBMSIET OKONO NATM AONMOB, T.e.12,5 caHTumeTpoB. Takum obpasom, korga Wi-Fi
NpoxoauT Yepes Balle TENo, TO BCE, YTO B BalLEM Tefle pa3smMepom B 5 O0AMOB, BUOPUPYET U
He paboTaeT fOMmkHbIM 0b6pa3om, a 3aTeM, Korda Bbl pacTéTe, Bubpauumn npekpaLlarTcs.
UTak, ecnu pocT ewwé He JocTur 5 AoNMOB, 9TO He BydeT BNMSTbL Ha Bac, HO CTaHeT
BO34ENCTBOBATb, €CNW Bbl BblpacTeTe 40 5 AOWMOB — T. €. ntobon opraH unu nobas vyacTtb
BaLLero Tena, nnog unu am0O6puoH, ronoea, YTo YrogHo, CTaHyT Takon BEMNUYMHbI, Kak 4SIMHa
BOJTHbI UMW KPaTHbIMU AJIMHE BOSHbI. W 9TO BaXKHO, eCnun Balum pasMepbl KpaTHbI AfIMHE
BOMHbIL. [pyrnmu cnosamu, Bbl MOXeETE MaTeMaTUYeCckn pasgenuTb UNn YMHOXUTb ANVHY
BOJSTHbI, KaK ABa C NMOSIOBUHOW OH0MMa NN OECATb AIOAMOB, €CNU Bbl KpaTHbI 06LLEN ONMHE
BOMHbI, TO Bbl MOMYy4YMTE PE30HAHC. Tak OHO N eCTb, N OECATKN ThICAY Pa3fiMyHbIX YacToT
MPOHUKAIOT B TENO, KOTOPOE CaMO UMeET AECATKN ThICAY PasfNYHbIX YacToT. Tak 4To
HEKOTOpbIE NI0AN CKaXyT, YTO Y HUX BO PTY BKYC MeTanmna, Uiy OHU CrbilaT CTPaHHbIN 3BYK,
Unn nx cepgue paboTtaeT HeNnpPaBUIbHO, MU Y HUX NPOBNEMbI CO 3pEHMEM, UM OHU UMEIOT
O[HO M3 MHOXXeCTBA HEBPOMOrMyeckmx 3abonesaHuin. 3Tu 3aboneBaHna UMEKT TEHOEHUUIO
MHOIOKpaTHO BO3HMKaTb B OpraHM3mMe, Bbl MOXETe UMETb OT AeCATU, ABaduaTn unu
TpUauaT pasnuyHbIX CMMNTOMOB. W ecnv Bbl NonaéTe K Bpady 1 cKaxeTe, YTO 3TO HE B
nopsgke, 1 To He B Nopsigke, 1 3ToT 6eaHbIn Bpad He ByaeT MMeTb MOHATUS, NOTOMY YTO
BONbLINHCTBO U3 HUX He 0ByYeHbl aTOMHOW M SNEKTPOHHOM dun3nke U ... Ho 4yTb nosxe Bbl
BO3BpaLlaeTeCb K HEMY 1 FOBOPUTE €My, YTO 3TO MPOLUSIO, HO Ha4Yanocb ApYyroe, HO HUKTO
Apyron B ceMmbe He 3abonieBaeT, 0gHaKo Yy OCTarnbHbIX YIIEHOB CEMbM MOABNAOTCA
HeKkoTopble Apyrne CUMNTOMbI. M 3TO ObINo M3BECTHO A0 TOro, Kak NPOMBbILLIIEHHOCTb Havana
NCNonb3oBaTh TakMe 4acToTbl. Bcé Bbino M3BECTHO NpaBMTENbLCTBaM, BCE ObINIO M3BECTHO
BOEHHbIM, BCE ObINO0 N3BECTHO MPOMBILLUSIEHHOCTM; HO OHUM NOLLUMW Ha 3TO paan Tex AeHer,
KOTOpbI€ OHWN COBUpanNnChb NOSyYnTb, U OHW AOMMKHbI ObINM AepxaTb 3TO B cekpeTe. U ecTb
ABE 0YeHb XOpoLUMe NPUYMHLI, YTOBbI BCE 3TO OCTaBanochb TanHow. Bo-nepBbIx — 1 310
onybnnkoBaHo — Bce Npnobpeno rpaHaMo3Hble MacluTabbl, U Tenepb OHW BOATCS UCKOB BO
BCEM Mupe. A BO-BTOPLIX, MPOMBbILLIIEHHOCTb, NPaBUTENBCTBO U BOEHHbIE AOrOBOPUIIMCE Ha
BCTpeYe — Y MeHS eCTb AeTann 3TOW BCTPEYN — OHM BCE JOrOBOPUIMCE Ha 3TOW BCTpeYe, YTo
ecnu 3T nepegartymkn GyayT pacnonoXeHbl Ha 6e30nacHOM pacCTOsHUK, TO OHKU ByayT
BbIHY>XAEHbI NOKyNaTb CTOMbLKO 3EMIIN, YTO X NpUOLINKM ByayT B onacHOCTU. Tak YTo OHK
pewwunnun gepxxatb 3T0 B TanHe. Toraa nepeaaTymk MOXHO pacnonoXuTb Ha CTEHe, 3a
KOTOpOM cnnT 6epemMeHHas XeHLMHA NN HOBOPOXAEHHbIN pebEHoK. OHM MoryT
pacnonoXuTb TaM nepeaaTtyuk, U Bbl HUYEro He MOXeTe caenatb NPoTMB 3Toro. Ans HUX
BECKas MpuYmnHa — 3TO TO, YTO CAMLLKOM 4OPOro NoKynaTb 3eMrto, YTOObl NMOMECTUTb
nepegaTtyuk Ha 6esonacHomM paccTosiHUK. W aTo cenyac M3BECTHO.

NHTepBbloep:
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Tak 3HauuT, 3TO YaCTOThI, UCNOMb3YEMbIE CErOAHS B TENEKOMMYHMUKALMN? A Kakne u3 aTux
4acToT Takxke UCMOSb3YTCA B Ka4ecTBe OpyXna?

Tpayap:

BonbLUWHCTBO U3 HUX. Ha camom aene, U3BecTHO YeTbipe Buaa 4actoTbl opyxusa 5G, ato
n3BecTHO ¢ 1960-x rogoB. CyLLeCcTBYET YeTbIpe U3BECTHbLIX YacTOThl OpyXus 5G, n BCe OHK
HaxoasTcsa B AnanasoHe 5G, Hapsiay C HEKOTOpPbIMU M3 Bonee HU3KMX 4acToT, KOTopble
NCnonb3ylTcsa N5 NPOHUKHOBEHMSA B 34aHNA. YacToTHOE opyKme U 00blYHbIE YacTOTbl A4S
KOMMYHMKaLUmM NpoCTO cMeLaHbl. Hanpumep, HeKOTopble BUAbI OPYXXUS, O KOTOPbIX S 3Hat0
N O KOTOPbIX 3aSABMANIOCH B NPecce, CNonb3YTCA AN TOro, YTobbl Bbi3biBaTb pak. OHK
ObINN N3BECTHbI, M JaHHbIE 0 HUX onyBnukoBaHbl B 50-X rogax, Tak YTo 34eCb HET HUYero
HoBoro. Ho onaTk xe: 1 06 3ToM coobLanoch B nevaTu, YTO OHN FOTOBbI MOWTK Ha TO, YTO
onpefenéHHoe KoNMYecTBO ntogen 3abonetoT n ympyT, 1 nx byget gsa munnmapga. O6o
BCEM Yy>Xe 3asBMANOChb, 3T0 CTOMT ABYX MUINMapA0B foaen, KoTopble 3abonelT n ympyT
paan OrpoMHbIX NPUBLINENn, KOTopble NoydaT NPOMbILLIIEHHOCTb U NPaBUTENbLCTBA, U
BbIrOAbl, KOTOPYIO N3BIEKYT 13 3TOr0 BOEHHbIE, U BbIrOAY, KOTOPYIO OT 3TOro 6yayT umeTb
cneucnyX6bl, MOTOMY YTO OHWM MOTYT NPOCNYLUMBATbL KaXXabl pa3roBOp, 3HaTb BCE, YTO Bbl
Aenaete B BaweMm gome. Kaxgoe npaBuTenbCTBO 3HAeT 06 aTom. M ¢pakT B TOM, 4TO
MUnnMapapl nogen — a Ha camom gene 9 gymato, 4to a1o Oyaert ropasago 6onblue 2
MUANnMapaoB — Munnuapabl nogen dygyt odeHb, 04eHb 60MbHbI, 1 06 3TOM yKe ObINo
HanncaHo. Ml OHM roToBbl MOWTK Ha 3TO, YTOBbI COXPaHUTb NPenMyLLecTBa MHOYCTPUM CBA3M,
1 NO3TOMY 4 AyMato, OHU CO3HATENbHO NOCTOAHHO Ha3blBAKOT 3TO COMYTCTBYHOLLUMU
NnoTepPsIMM M 3TO HE MEPBbIN Criyvan. ATO TO XKe, YTO Npu 3abonesaHun rydyaTomn
3HUedganonatum KpynHoro poratoro ckota (FTAKPC), npu ncnonb3oBaHuun acbecTa, CBMHLA B
O€eH3nHe — BCE aTO U3BECTHO. A Takke 1 NpO HEKOTOPbIE N3 UCMbITAHWI C 90EPHbIMU
ocagkamMu — BCe 3TO U3BECTHO.

KypeHue — aTto ¢paBoput. O TOM, YTO paK ABNAETCS NOCNeaCTBUEM KYPEHUS, 3asBUNKN eLé B
1899 rogy, n k 1939 rogy NpaBUTENBLCTBEHHLIE YYEHBIE pacronaranu Bcemu
AoKasaTenbCcTBamm, YTOObI 3anpeTuTb KypeHne. Ho OHM cKpbinu 310, YTOObI 3aLNTUTL
NHaycTpuo. A BUAEN AOKYMEHTbI, U HAKAKOW pa3HULIbl HET, BCE CKpbiBaeTCs, YToObI
3alNTUTb OTpachb 1 CBOM COBCTBEHHbIE MHTEpECHI. A nioan, KOTopble 3abonesatoT U
yMUpatoT, — 3TO CONYTCTBYIOLLME MOTEPW.

WHTepBbloep:

Tak 4TO 3TO JOCTONHAsA COXaneHus Tpaanums, KOTopy Mbl 3aeck BUaMM. Kak Bol
oLeHuBaeTe rnoTeHunarnbHy ONacHOCTb HOBbIX YAacTOT B MpUMeHeHUN 5G No OTHOLLEHMIO K
ncnonb3yembiM 40 CUX NOp YyactoTam?

Tpayap:

YacTtoTbl 5G 6onee onacHbl, 1 s1 ckaxy Bam nodemy. KTo Tak cTaBuT BONpoc, umeet
Gnectawmm ym, ganTe 3HaTb 3TOMY YENOBEKY, YTO Y Hero bnectawwmi ym. lMNMpexae Bcero,
OonbLION NpoUeHT YacToT 5G B OCHOBHOM nornoLwaeTcs yenosekom. [lymato, okono 70%.
CTOnbKO BNUTLIBAETCA B KOXKY U HEMOCPEACTBEHHO NOA KOXY, M 3TO NocbinaeT coobLieHns B
MO3r, KOTOPbIN 3aTeM MNoCbINaeT AasnbHenwme coobLeHNs B OpraHbl. Tak 4To aTo
OEeNCTBUTENBHO OYEeHb BPEOHO, U U3BECTHO, YTO MOXET MPOU3ONTU CEPLE3HOE HapyLUeHne
PYHKLMOHMPOBaHNA OpraHoB. W psig NoBpeXaeHUn Mo3ra MoXeT ObiTb Bbl3BaH
NPOHNKHOBEHNEM 5G yepes Koxy, 0CoObeHHO noBpexaeHne rnas. 3T1o 6b110 onyo6rnmMkoBaHo.
To4YHO Tak MHOroe 13 3TOro norfowaeTcs AepeBbaAMM U pacTeHamu. Becero napy gHen
Hasaj A pasroBapvBarn C ApPYron CTpaHOW, N MHE cKasarnu, 4To Tam pyoaT AepeBbs.

TenedoHHOE MHTEPBbLIO CO CNeLnanncToM No MMKpoBosHaMm bappu Tpayapom lMpuynHaeT nv Bpen
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CcbinaroTes Ha To, 4YTO 3To 4518 aBTobaHOB, a s roBOPHO: HET, 3TO Henpasaa. OHu py6aT
AepeBbsi N0 BCEMY MUPY, rAe CTaBAT aHTeHHbl 5G, 1 oHM cobupatloTca caenatb 370 B Ballew
cTpaHe. [0BOpAT, YTO NpUYMHA — NOCTPONKa aBToHaHOB, HO UM MPUXOANTCHA PYOUTL OepeBbs,
4YT0ObI NONY4YMTb BonblUee NPOHMKHOBEHNE 5G Ans nogen, KoTopble XOTAT UMEeTb 3Ty CBA3b
5G, noTomMy 4TO AepeBbs ByayT 3agepxmBaTb €€ NPOHUKHOBEHNE, OCOBEHHO MOKpbIE.
[epeBbs cogepxaT MHOro BOAbl, MO3TOMY celyac CyLecTByeT rnobanbHbIn nnaH no
BblpyOKe BCEX AepeBbeB, MeLlaLmnx pacnpoctpaHeHunio 5G. MeHs 6ecnokouT To, YTO Mbl
cenyac HauMHaem CO CnyTHUKaMU — C EeCATKaMN ThIiCAY - 9 UMEK0 B BUAY, YTO TaM yXe eCTb
60 cnyTHuMKOB; oxungaetca ewé 7000, notom gansHenwmne 12000, notom ewwé 20 000 yepes
Takve KomnaHum, Kak SpaceX, Tak YTo CNyTHUKKM YxXe Ha opbute, n aTo MeHst 6ecnokouT.
MoaTomy 31O BnecTAwMn BONPOC OT YenoBeka, KOTopbI Npucnan ero. Ecnun Bel nocmoTpute
Ha OrPOMHBbIN Nec N pas3BeCcUCTble KPOHbI AepeBbeB OXYHITeN, To AepeBbs NpeaHasHaveHbl
A9 ynaenmBaHug nyyen. 1o nx paboTa, OHWM NOBAT COMHEYHbIN cBeT. HO OHU Takke byayT
NOBUTb MUKPOBOSHbI. TO, YTO AenatoT, yCTaHaBnMBasi BCe 9TU CNYTHUKM, - YHUUTOXAIOT
[XKYHIW 1 neca nnaHeTbl. ATo npegonpeaeneHo. Jllobomy pebéHKy aTo MOHATHO, U A
HagelCb, 4YTO, Korda s 6yay roBopuTb B NATHULY, S CMOTY NPEeANOXUTb AETAM
NPO3KCNEPUMEHTMPOBATL C 3TUM. OTO OYEHb NPOCTON SKCNEPUMEHT. ByaeT HaHeCcéH yLepb
BCEM fiecam M BCEM JKYHIMSAM, NPOHMLAEeMbIM AN CNYTHMKA, NO TON NPOCTON NPUYMHE, YTO
A03bl HakannuearoTca 1 5G-cnyTHUKKM ByayT nanyyaTb Kaxayto CEKYHAY Kaxabl AeHb, U Bbl
He CMOXeTe OTNPaBUTbLCA B KOCMOC — OHM HaxoaAaTcs Ha BbicoTe 200 munb 1 700 munb! Bol
He MOXeTe OTNPaBUTbCHA B KOCMOC U BbIKIIOYUTL UX. OCOBEHHO, Koraa UX AeCATKN ThICAY.
M3ny4eHune ot HMX BygeT HanpasneHo Ha 3emMnto, 1 OHO ByaeT BpeAOHOCHbLIM, NO3TOMY 3TO
Xe kacaeTtca v nogen. Ecnv Bbl cnvte B 06nactu nsnyvyeHnsa nepegaTynmkos, TO rOMeoCTas
nogaepxvMBaeT Balle Teno, noaaepXuBaeT Balle 300poBbe BCE BpeMs. [IHEM M HOYbIO OH
OopeTcsa C M3ny4YeHUeEM 1 NOBPEXAEHNAMUN, NPUIMHEHHBIMU pagnaumnen, YTobbl COXpaHUTb
BaLUe Teno 340pOBbIM, HO OH HE MOXET OCTaBaTbCs aKTUBHbIM BECb €Hb M BCIO HOYb. OTO
HEBO3MOXHO. M TO e camoe KkacaeTcs AepeBbeB: OHU MOryT 60poTbCs € pagvaumnen B
TeyeHune onpeaenéHHoro BpemeHn. Ho ecrniv npoxoavTb Yepes pasnuyHble YacToThl, B
3aBMCUMOCTU OT TOTO, HA KAKOM KOHLLE MUKPOBOSTHOBOW LLUKasnbl M3rnbatoTcsa MUKPOBOSHbI, 1
TakMM 06pa3oM MEHSTCS ...HO 3TO HE MUKPOBOSHbI, 3TO MOSIEKYIbl, KOTOpble 0bnyYaloTCs
MUKpoBOfnHamu. Takum obpas3om, Ha OOHOM KOHLe MUKPOBOSTHOBOW LuKarbl n3rnbaeTcs
MOneKynsipHasi CTPYKTypa, B cepeauHe MeHSIeTCA HanpaBneHue MONeKynsapHON CTPYKTYphbl, a
Ha ApPYroM KOHLE LUKanbl MEHSETCS CKOPOCTb BpalleHus. ATO NPOMCXOAUT C MOMeKyrnamm
BOAbI, MO3TOMY M3MEHSAETCS usnyeckasa xummsa Guonormyeckmnx cTpyktyp. Cenvac y Hux
€CTb MexaHW3Mbl BOCCTAHOBIIEHNS, HO OHU HE MOFYT BOCCTaHaBNMBaTbLCH M3 rofa B rof, U
3TO U3BECTHO M NybnmkoBanock. Bl yBuante, 4to Yyepes 18 mecsaueB AepeBbsA HAYMHAOT
ymupatb. IX MMMyHHasi cuctema ctpagaeTt. 3To HemHoro noxoxe Ha CrMA. UmmyHHas
cucTemMa cTpagaer, a 3ateM baktepuu, BUPYCbl U Apyrve MUKpPOOpraHnaMbl, rpnbbl Ha4YMHaOT
aTaKoBbIBATb XXM3Hb PACTEHUN, U pacTUTENbHas XN3Hb cnabeet 1 ymumpaerT, 1 3To Toxe BbIno
ony6nukosaHo. TOYHO Tak NPOMCXOAUT U C YenoBekoM. YTo OHM Ha camom ferne cobupatoTcs
AenaTb, eCrnv Mbl XOTUM NOABECTU UTOrM, Tak 3TO TO, YTO OHM cOBMpaloTCa 3apasnTb
ClMOom nnaHeTy. Bcé Tak npocTo.

ot ch.

UcTouyHUKN:

https://www.spiegel.de/netzwelt/netzpolitik/5g-mobilfunkfrequenzen-versteigert-firmen-bezahlen-6-
6-milliarden-euro-a-1272131.html
https://www.telekom.com/de/konzern/details/5g-netz-fuer-unser-land-545416
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MoxeT GbITb Bac ToXe UHTepecyeT:

#5G_Mobilnojeizlutschenie - 5G_MobunbHoe n3ny4yeHue -
www.kla.tv/5G_Mobilnojeizlutschenie

Kla.TV - [ipyrue HOBOCTH ... CBOOOAHbIE — HE3aBUCUMbIE — 6€3 LieH3Yypbl ...
/ = O yem CMW He gomkHbl MonyaTh ...
/ = Mano cnbllaHHoe OT Hapoaa, ANsl Hapoaa...

= perynspHble HOBOCTU Ha www.kla.tv/ru

OcTaBanTecb Cc HaMmu!

BecnnaTHyto pacchifiky HOBOCTEN MO 3MIeKTPOHHOM nouTe
Bkl MoxeTe nonyunts no ceuinke Www. kla.tv/abo-ru

UHcTpyKumMa no 6e3onacHOCTU:

HecornacHble ronoca, K coXkaneHuio, Bce CHOBa NoABepraroTcs LeH3ype 1 nogasneHuto. o
Tex nop, noka Mbl He Bygem coobLaTh B COOTBETCTBMM C MHTEPECAMMU U UAEONOTNEN
CMCTEMHOWN NPeCChbl, Mbl BCeraa AO0MKHbI 0XXnaaTb, 4To 6yayT nckatb npegsiorun, 4tobbl
3abnokupoBatb unu HaespeauTb Kla. TV.

MoaTomy 06eAMHMTECH CErofHsA B CeTh He3aBUCUMO OT MHTepHeTa!
Haxmute sgeco: WWW. kla.tv/vernetzung&lang=ru

JinyeH3ns: @@ Creative Commons License ¢ yka3zaHueM Ha3BaHus

PacnpocTpaHeHne 1 nepepaboTka )enaTenbHO C yKasaHWeM Ha3BaHus! Mpu 3ToM MaTepran He MoXXeT ObITb NPeACTaB/eH BHE KOHTEKCTa.
YupexaeHus, prHaHCMpyeMble 3a CHeT roCyAapCTBEHHbLIX CPEACTB, He MOTYT MoJb30BaThCA UMW 6e3 KOHCYIbTaunu. HapyLieHus MoryT
npecnefoBaTbCs MO 3aKOHY.
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