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33G-09 9505 ©0535BMbBT0. LodIBM BoOOL dmddggdol Os35BMbos 200 3. 3G Jugerdo
LOSBM LOYMOOL JMddgEgdol Goombos 500 3, 4G-0o Isbemgdom 400 3. 5G-8o LoFoMHm
096905 Bodsbm BoAOHIOOL MoMmIBMIOL FoBOS S LdsBM LoYMMIOOL gobMI3LYds YBMM
930006MOM, 300009 4G Jugeol LoEYMMIdO. S0BMEYdS FoEsEro LobJoMOm JMIMTogg Lodsbm
L5YMJOOL s Bbgs dMYMdOMdGdIOL MHoMm©Ybmds. 3080bscg Bs3mdmbozsgom Lboldgdgdo
doM0mMs©O© BbJ30mboMgdl 6 333 LobJo®ol J39dmm; dogowomo, 4G-do 2sdmygbgdmwo
LobdoMol bBmergdo Ighygmdl 700 933-s6 3 233-0009. 5G  299m0yYygbgdl MBI oo
LobdoMggdl, 3069 Hobs MsmdIdOL R0FMNOHO Egdbmemyngdo, FogMsd gurgd@EH®mdsabo@wmemo
309mbboggdol 0bEGHblomMmMds 0dbgds ©odsero, 0dobomzol MHmd dmddggdol Bmbgdo 6
2900503390Mb. 9.0. 5G MRO™ MbsggODbM 046905, 3000609 fobs MomdoL 353806M0. 5053990
LoBdotg 20-x9g6 05000 4G-bLosb (13003/fd) 99s0Mgdom, Fodmlsbwergds AsbYds R
933000600, 300&MSEMO M9oEMdsdo BJ0MZS A9bYds LEHMWIYMBOWO ©S FMENWMOOMO.
Jugedo BsoM®M3905 1 dogrombo dmfymdowmds 3350MGM  30emIgEBHOHDBY. Jorbgs35
JB9e80 BIO®MEX0 OO M5MEIbMBOm IM{YMBOEIMBGOOLS 450390l Lobacrol badolbo o6
39999609 gds.  5G 59MM06gdL 5 FHgdbmeErmaosl: doEr0dgEBHOME GO ®IdL, I30609 FoFol,
sLboME FM935sMb0sD Tgloligeger-g59mbislgergwl-MIMO (Multiple Input, Multiple Output),
bbogol BmGI0EMHYdL s OIS 3EJLwye Hggodl.

Do00mo9bL v 500 5G 3gdbmeEma0s sbagw LogMmbgl B3gbo x 56O ErMdobmzolL? -
9L 5oL (3539 ©©JO5EBHJOOL L6 LsDMYIMYBST0. 0FOBIMZ0L, OMT 5G F9dbmemy0sd 08Tl
L5FOOMS 35EHJO0MO LOBAOMOL DMEgdo. 83309356 9d0 FoboboWs396 L3gdBHOL 6 g3;3-cs6 300
333-9009. Bbgds 06 IMgLlgds, MmamGE 833w 935M900L, 0lg Jmgero Lsbmyswmadol, 5G
JU9egdol  453mlb0oggdol  MLOBOMbMGdIOL  Ls3ombolodo: 5d3b vy 9GSO oSO
LobdoMggdols (6-100 @33, FowodgBHOWMWO  BHowgdo) sdmygbgdsls bgasGomMo  o3w9bs
500580560 X 963MMIMBdIHY S PoMgdmby?
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36 5OBYOMBL 0Tl MBOEOIW OO IBHI0EIOMEYdS, HMI JMdOWMHO JugErgdol s oo
dmMob 5G 9godergds 93930060930 0gmlb MHMIGE0dg 9935009008 MoLZol FoEgdsLmsb.
909956030 25dmbbggool gog3wgbols 33¢0935 5530560l X 96FMIYMdIBY 60 ol Hob
500Ym, 56 OILBEHWMIOMES 30m6309GHMIWO 9350 Jd0L 45dMfiz930L BoBgbo Tmdow GO
A99bmemaool  godmyggbgdol, 999eb 4s0mdobsdg doHgBo 0dols MMI Fgymzbogl sbowo
A99bmmaool  259mygbgds 96  s®UYOMBL. Fodo  WOMYMBoMO  BYReggbols  FmdoYHO
A909gRMbgdolL 5060l X 9BIOMYGMDIBY 98 IM[YMdOW MOl  45dMbgbol MO
DoM0m0dgzs. LoBMYSMYd5d0 Ym3zgwo sbowo 4sdmzwgbs 03938 0MSE30MbIWME Mgwgsly s
1393G0EoBAL.  Lo3Mbggdol  FsbdoEBy  ©5sd0sbgd0  9Hobss®TWYRYO06  BHgdbmemyom
0b6m353090L. HoOlmedo o Fodls s 3OMEILAL 0§33 3060390 MmEOMJwol dsbgsbgdo,
0300986000653900,  dMm305690000  F03OMAGHIOMOHO  ©dgwo,  BoFMNOHO  FMOOWGO
A99gnMbgdo. SHsE LEBMPIMIOOL A9M339o bsfocro sbscrmyonMe MgoroMgdls 5G
A99bmmy05bg. 5G Jugerol dmfobssmdgaggdl oohbosm BmbsBEmgds: 5G-0b 4sdmyqbgdolsl bmd
56 3509bMMHEYdS 0930l Jos, MMaMEOO 046905 890093900, Fo0BOIdS M) sG> Ms30L BH30bol
Lodlbogbggdol Mobzo, LAghol sd390mgdoL s Lb3s W9350YdJdOL BsBgdol Golizo? 339 30
Dgeros 3936096900  Fgobfogerosh  gboderm  domMPon®  9i9gdBL  Fswswliobdodmmwo
99dGH™M3sb0GHMMH0  39cgdoLslL. 499md39YbgdmeEos 89ga)00 s Sbswobo 10 smsLMdom
L5393609O™M  94L39gM0TY6EHGIOLY, 930ITOMEMPOMEMO  33X93900Us, FogMsd MIIEY 59350
©90mbLEH®M0MYds 0oLy, GMI gaergdBHOMIsaboGME A5TIMUBBL0ZYdL 593L 699G gogwrgbs
500530560l X oBIMMIMBsBY 96530l 2939mMYd0s. 5oL LodImO  3MEgb3oH  MHobby
399mbb0o3ggd0Loasb 2odmfzge 300mL 4oBgbsBYg, FogMsd Bog30MBdOLY s B33MWMI3MM©YYIEHdOL
©90mddggdsg; sbgmo39 Golgol 9535090 900. »0()30390ME 900, MHmdgwoy
96136003690 Mm36500 ©99LEHIMGOL, T Loddg 343993l 6939E0IO BYRe39bsLML s@sdosbols
X9b6IOMIMd5Hg FooerolobdoM)cro gegd@MmmIsabo@mo 39w gd0oLogsb 4sdmfizgmeEo oG
SMLYIMBOL - Sbgmo 3MBoEos 39305 JoOML 330930l Logm™dMmMOLm  LosygbBHml The
International Agency for Research on Cancer (IARC), ®Hm3gedsg 9900993535 300ollogo3sE0s
059096039 SLgmEo  39OEgOMYIboLs @S 60300gMHJdOL.  gegdBHMmAsabo@mo  3gerol
9505eLobIoMHIO  MOPOMEIXDJIOL BsZWom, GMIJo3 499m0ygbgds 130396 Jugargddo,
d90¢9boo 0dbs 08 300mb Golgol xawmxndo, MmIgedos 033esb@gdo, GM™Igwos dgoaegl
39BHONO 305 EL 96 603geml. 3 x5890 dgol sB939 sermg 396l 9JLEHMIJGO O BHO30.

999dGHOMIsRb0GHMHO 39000l bbgoolbbgs gm®ds s®LYIMOL, M™Igeog AobLb3zs3IdS
LobdoMoms s boryemo Lobsmeom. 5G 04gbgdls oeodgBHe Gowgdl (mmW) (5309096 1).
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33086 1. 9e9dGHO™Asxabodmeo bdgdGHemo

999 359tmyggbgdeo 5G Bmergdo 700 dy3s (694-790 d33), 3,6 23 (3,4-3,8 333) s 26
33 (24,25-27, 5 233) LobdoMmgqdo 98M33EIMW0S 93MMI300MOL MBYBY. 3oMHZgwo ™GO
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dbaoglbos  LaggMmmboll 0IBEBH0B03E00L  MZoWLsBOOLom, M3 3ddMoygbads  2G-4G
A99bmma0gdobmzol s  2odm3zegMo  0ym  OMAMOE 93000900MMmMyoM,  obg
99b396M009bGH M 33eg390do  Lbbgoolbgs  B0dsMIgdom  (39639MMabMdOL o
693600 (301000/356300000900L 9839dGHO0L Bosmzwom), M50dg ©3sEHJO00 853693 Mds 56
2459m39bows, bmwm 26 3433 s MROM Jo©swo LobJoMggdo, 53 FslIEHIV0M KXIOXIOMIOD SO
560l dqLHogeowo.

936™3580 3063950 3sLgbolidygdemdy, dbobengmdols 0533519,
99dBHM™IsxboGWMmo  39wgdol  3mEHgbgom®o ds3bg bgdmddggdolgsb (EMF-Electric and
magnetic fields) 930695 936M™353906M0L 9300 J39469d0L FMI3OMISL, GMIgwois 9x3dbgds
565850069990 259mb03900LsY0 E30L BogMMSTMEMOLM 3mdolool International Commission
on Non-Ionizing Radiation Protection (ICNIRP) 80000mg09dw9¢» 25000¢s0690L 565350069390
EMF-0l %90mJdggdol dglobgd. 2020 figrol dsé@GHdo ICNIRP-3s godmogzaybs 1998 (erols
LBy 03569 ™ F0MOMYGOgdOL Q9bsbEgdmwo Bs3mgdo MsombobdoMmemmo EMF-U 100 333-
56 300 233-0009 B9dmddggdol dqlobgd, G®mdgerdog dw9dsmdl 5G 39gdbmemos.

994 GHM™AsboGHW6 390900l 459mbboggdol alodlzgd MbYgdL sMgaomgdls Institute
of Electrical and Electronics Engineers (IEEE) o 565350059090 259mUbogqdologsb o330
LSgOMITMOOLM 3mIolos International Commission on Non-Ionizing Radiation Protection (ICNIRP).

ICNIRP-0l 25000¢50690000 15335600L5© 5M0L LMY, MM KX I6IOMIEXMdsDY
3O5LLMM39e0  98B9IBHI00 96  30bgd, FIMOS  ,RIMOMOOLE  9x3gdBHJO0LS @S ByMZzMro
LG0FMEo300Ls, S5939 53H9YdID, OHMA "s6 sOLYdMIL 33303909 gds" EMF-ol 8096 godmdf3930
300mU, 9w9d@em™ 30396MYOHAbMOYMOOL, MbsYgMmBMOOL b XIBIOMG™dOL b3y 939JGgd0L
d9qLobgd.

2020 ol mgd@madg®do, $83-b LyOlscmobs s Fs9wgdol sdobolB®siool FDA (Food
and Drug Administration) 8mblgbgdsdo 0g039 ©sl333659: ,,M18Y 56 5GBGOMDOL Mo6I0TEY3O O
96 Lobm Lodgbogmm 9330390 gds XSBIMMNIWMdOL 3OIMdWYTgdol Tgbobgd, GmIgwoa
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Abstract

Today's telecommunication infrastructure is faced with the solution of the main challenges,
such as: solutions to the growing demands of users - fast and high-quality data transfer in the network,
insufficient channel bandwidth and network overcrowding, exponential growth of the number of
devices connected to the network.

The transition from generation to generation of mobile connectivity is aimed at improving the
speed and quality of mobile data transmission. The evolution of mobile communication systems (1G,
2G, 3G, 4G, 5G, G-Generation, in the nearest future 6G, 7G) has come a long way. The existing four
generations took the connection to a new level, the main purpose of 3G and 4G was to increase the
speed of mobile data transmission. The new technology of the fifth generation - 5G (Fifth Generation)
mobile connection makes broadband mobile data transfer possible. 5G is an evolution of previous
generations of mobile technology. 5G will accelerate the development of the "Internet of Things". The
transition from 4G to 5G will affect practically everyone who uses a mobile connection.

The fifth generation-5G network is a new generation wireless internet technology, which,
compared to existing technologies, will significantly increase the mobile Internet speed, it will reduce
the delay and take the most important industries to a completely new level: health care, education,
business, agriculture, infrastructure and more. which will significantly strengthen the country's
economy.

In 5G, a large volume of data is transmitted over a shorter distance than in 4G LTE (Long Term
Evolution), which increases the data transmission speed of the entire network and the stability of the
connection, even when the subscriber moves. 5G will use millimeter waves (mmW) in the 30GHz-
300GHz range. Millimeter spectrum waves used in 5G can spread in free space, use of a new frequency

range allows serving a large number of devices with less power consumption.
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From the day of appearance mobile phones, they have raised some concerns about the potential
health risks associated with the use of mobile phones and the placement of base stations near homes.
In order to reduce the load on the networks, provide fast connection and cover a large area, the 5G
network requires more transmitter-base stations than the 4G network, What causes a negative mood
in society, the question arises: How high will the radiation created by the base stations be and will it

be harmful to humanity?

5G can operate in the low, mid or highband millimeter wave bands ranging from 24 GHz to 66
GHz. In the existing active cellular mobile connections, for the operation of modern
telecommunication devices, have been used such low frequencies (frequencies below 6 GHz) as are
needed for the operation of the currently active 5G mobile connection (700 MHz, 2600 MHz and 1800
MHz, 3400-3600 MHz frequency range, a popular worldwide frequency is 3.4 GHz to 3.8 GHz). The
principle of operation of the base station is different from the principle of operation of stations of
previous generations. A key feature of the 5G wireless standard is that it will use beamforming
technology, which allows frequencies to be sent to different users simultaneously, unlike 4G networks,
where the signal emitted by the base station spreads over a large area. The station emits only 20 watts,
it is not concentrated in space and decreases very quickly, for example, the width when it reaches the
roof is already quite weak. 5G radiation norms comply with the International Commission on Non-
Ionizing Radiation Protection (ICNIRP) and will be lower (200-1000 microwatts) compared to the

norms of the previous generation.

Key words: Fifth generation, 5G, electromagnetic radiation, millimeter waves.
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