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AHHOTaLNs

IIpeamer. AHanus TeHOeHII pasBuTusi cMapTdoHoB iPhone Ha
OCHOBE PacCMOTPEHMSI 3aKOHOMEPHOCTEN M3MEHEHMSI UX OCHOBHBIX
TEeXHMKO-IKOHOMMYECKUX TIOKa3aresyieil (KOJIMYeCTBO sep, 4acToTa
mpoiieccopa, 06beM OIepaTHMBHONM IAMSITHM, OOBEM BCTPOEHHO
MaMsATH, eMKOCTb aKKyMYJ/ISITOpa, pasMep IMaroHajau 3KpaHa, Bec,
paspellleHyie OCHOBHOM KaMepbl, IIeHa, YAeIbHbIN KO3hduImeHT
TIOIVIOIIEHMS 3JIEKTPOMAarHuTHO sHeprunu SAR).

Lemn. BrigapieHne 3aKOHOMEPHOCTEN M TEHIOEHLMI W3MEHEHUS
TeXHMKO-IKOHOMMUUYECKNX MoKasarejeit cmaptdoHoB iPhone,
B3aMMOCBSI3Y MEXKAY TIOKa3aTeJIIMM, a TaKKe 3aBUCUMOCTM IIE€HBI
1 SAR OT TeXHMUYECKMX TTOKA3aTeIeit.

MeTogosorus. MeTomosoTuss MCCAeNOBaHUS OCHOBaHa Ha
M3y4eHUM U MOJeMpPOBaHMM TTOKa3aresell cMapThOHOB.
Pesynbrarbl. BpisiBiieHa OuHaMMKa M OIpemeseHbl B3aMMOCBSI3U
TeXHUKO-IKOHOMMYECKUX Tokasarenein cmaptdoHoB iPhone.
OmnpepesieHbl OCHOBHbIE 3aBUCUMMOCTM II€HbI M YIeJbHOTO
KO3 uIMeHTa MOIIOIEeHNs 3/IeKTPOMarHuTHo sHeprum SAR or
TeXHUYECKUX [T0Ka3aresei cMapThOHOB.

BoiBogbl. PesynbTarThl Mcc/eqoOBaHMSA IMOKa3bIBAalOT, YTO
C YCIOKHEHVeM cMapT@oHa, KOTOpOe OTPakaeTcsl M B POCTE €ero
LIEHbI, TPOMCXOOUT TaKKe yBejauueHue mokasatenss SAR, To ecTb
TIPY COXPaHEHMM CYIIECTBYIOIIMX TE€HAEHIMIA Pa3BUTUS MOOMUITbHBIX
YCTpPOMCTB, OTpa)kaloIuX CTpeMJIeHNe K paCIIMPEHUI0 WUX
BO3MOXKHOCTEI, MOKHO OXKUIaTh IOBBIIIIEHNS] PUCKOB JJIs1 UeJIOBEKA
" OKpyKaroulein cpenbl. [IpoBemeHHBI aHa/IM3 I[OKasas, YTO
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BesimunHa SAR cMapTOHOB yBeaMumBaeTcsl C pOCTOM KOJIMYECTBa
samep M 4YacTOThl Tmpoleccopa (a Takke ob6beMa OIepaTMBHON
maMsTv), 4YTO, Kak TMpPaBUJIO, COMPOBOXKIAETCS POCTOM IIEHBI,
U BMECTE C TEM CHIDKAETCS C YBEeJIMUEHMEM pa3MepoB cMapTdoHa
(mMaroHasmu 3KpaHa, Beca, EMKOCTM aKKyMYJISITOPA).

© Usparenvckuit sjom PMTHAHCHI u KPEIWT, 2021

Hs murupoBaums: Bapiasckuit A.E., Kysnenosa M.C. AHanu3s mokasaresein
MHHOBAIMOHHOTO pa3BUTHsI CMapThOHOB (Ha mpumepe cMapTdoHoB iPhone kommannm Apple)
// HalimoHabHbIe MHTepeChl: MPpUOpUTeTHI 1 6e3omacHoCTb. — 2021. - T. 17, Ne 9. -

C. 1625 - 1649.

https://doi.org/10.24891/ni.17.9.1625

BBegenne

CoBpemeHHble CMapT(OHBI, IOMMMO OCHOBHBIX (YHKIIMII MOOUIBHOTO
TesmeoHa, MMEIOT OIEPAlMOHHYIO CUCTEMY, OOeCIeuMBaIONIYI0 BO3MOXKHOCTh
MIPOrpaMMMpPOBaHNs, HOCTYT B IHTepHeT, GyHKIMM MYyIbTUMEANA U JIP., @ TAKXKe
HabOp AATUYMKOB U MHAMKATOPOB. OIHAKO MCIIOIb30BaHMeE 3TOM TEXHUKYM CBSI3aHO
Takke C OIpefeJieHHbIMM pPUCKaMM [Jisi 300pOBbs ee TOTpebuTesis mu3-3a
asiekTpomMarauTHoro usmydenusi (OMMU) cepxsoicokux yactor (CBY), koTopoe
HEraTMBHO BO3[IENMCTBYET Ha UeJOBEUYECKUI opraHusM. PesynbraThbl 3apyOesKHbBIX
M  OTEUEeCTBEHHBIX MCCJAENOBaHMIA IIOKA3bIBAIOT, YTO IMIPpU AJIUTETHHOM
BosmeiictBun OMU CBY BO3MOKHBI 3a00sieBaHMs ILIEHTPaJbHOM HEPBHOM,
CepIevyHO-COCYIMUCTOM, MMMYHHOM M J[APYTUX CUCTEM, YXyAlleHue o061ero
37I0POBbSI, @ TaK>)Ke COKpallleHye IPOJO/DKUTENIbHOCTH Xu3HH [1, 2].

3a mocsieiHNMe TOAbl BO3MOKHOCTY CMapT(GOHOB 3HAYUTEIHHO PaCIIVPUIIUCD,
B CBSI3M C YeM IIPeACTaB/sieT OOJbIION MHTEpPeC aHaIU3 TEeHIEHIIMUI M3MEHEHMS
X TEeXHUKO-DKOHOMMUYECKMX IIOKasareyiei, IleHbl u YypoBHa OMMU CBY,
OLIEHVMBAEeMOIO C TIOMOIIbIO YAEJbHOTO KO3(PPUIMEHTA IMOIJOIeHUs
anexkTpoMmarauTHon sHeprum SAR (Specific Absorption Rate), a Takke aHaIU3
B3aMMOCBSI3€lM MEKIY STMMM ITOKa3aTesISIMMA.

B manHol crartbe mNpuBeAeHbl pe3y/IbTaThbl aHa/IM3a TEXHUKO-3KOHOMMUYECKUX
MoKasaTesiel M MX B3aMMOCBSI3M Ha MpuMepe cmapTdoHoB iPhone kommanum
Apple. Cmaptdonbl [Phone 06b1YHO accoOMmUpyrOTCs ¢ 60raTcTBoM (ITO OIIEHKaM,
cpemuuit monb3oBaTesib iPhone 3apabatbsiBaer Ha 40% Oosblile, yuem obJiamaTesn
cMapT(GOHOB APYTMX KOMIAHMIi'), MpMYEM >KEHIIMHBI COCTABJISIIOT OCHOBHYIO
JIOJTIO BCEX TojIb30oBaresieit. I1pu aTom nmommTuka komnanumu Apple, Kak oTMevyaer

" Crarbs noarorosseHa npy GuHaHCoBoi noagepsxke PO®U, rpant Ne 20-010-00065A.

! {Phone users earn higher income, engage more on Apps than Android users. Comscore, Inc.

14.08.2014. URL: https://comscore.com/ita/Public-Relations/Infographics/iPhone-Users-Earn-Higher-
Income-Engage-More-on-Apps-than-Android-Users
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ee reHepasbHbli aupektop T. Kyk, HaleseHa Ha BBITYCK CMapTQOHa,
ob6ecreunBamIlero MaKCMMaJIbHOe YAOOCTBO IPpM MMHMMAJIbHO BO3MOXXHOM
1leHe, a He Ha MpoJaxky Hemopororo usgemns’. [lono6Has MoauTuKa, HaleeHHas
Ha MaKCHMMM3aLMIO TeXHUUECKMX BO3MOXKHOCTENM cMapT(dOHa, KaK ITOKa3bIBAETCS
B JIaHHOM CTaTbe, OJHOBPEMEHHO BeNEeT K IIOBBIIIEHUIO PUCKOB JIJIS
MOJTb30BaTesien, pocTy mokasaresss SAR.

B cratbe mnpuBemeHbl 3aBUCUMOCTM TEXHUYECKMX TIOKasaresaeil ¥ IeHbI
CcMapTGOHOB OT rofia UX BBITYCKa, IPUBEIEHbI Pe3yJIbTaTbl SKOHOMETPUUYECKOTO
aHasM3a B3aMMOCBSI3M TEXHUUECKUX TIOKa3aTesiell, a TaksKe 3aBUCUMOCTH 1IeHbI U
nmokasaresist SAR oOT TexHmyeckux ToKasareyenn cmapTdoHoB. Ilpum sTOoM
MCIIOJIb30BAJIaCh METOHNOJIOTMSI, M3JIOKeHHast B paborax [Isk. Maptuno [3],
. Caxana [4] mn A.E. BapmaBckoro [5]. TlonyueHHble 3KOHOMETPUYECKME
3aBUCUMMOCTM MOTYT OBITb MCIIONb30BaHbl IIPY IPOTHO3MPOBAHUM pPOCTa
TeXHUYEeCKMUX ToKa3aTesel, usMeHeHusI 1leHbl U nokasaTess SAR.

I[MHaMMKa TeXHUKO-IKOHOMMUYECKMX ITOKa3aTesiein CMaqu)OHOB

IMepsoiit cmapTdoH cepun iPhone xommanum Apple 6bu1 BoinyieH B 2007 r.°.
B 2007-2019 rr. xomnauusi Apple Bbimyctuiaa 24 mopmenu cmapTtdoHOB 13
noxkonenunit' (ma6n. 1). MOXHO BbIeNIUTb 4YeTbIpe TPYNIbl CMapT(OHOB B
COOTBETCTBUM C KOJIMUYECTBOM SIZIep MpoIieccopa.

Cmapmaeoner ¢ oduosidepuvim npoueccopom. B 2007-2010 rr. 6bUIO
BBIMTYIIIEHO 4YeTbipe Mome/n cMapTGoHOB ueTbIpex mokoseHuit: iPhone 2G
(2007 r., 1 nokonenue), iPhone 3G (2008 r., 2 nmokonenne), iPhone 3GS (2009 r.,
3 mnoxosienne), iPhone 4 (2010 r., 4 mnokoseHue). 3a 3TOT MEPUOJ YACTOTa
nporieccopa mnoBeicuiach ¢ 0,412 mo 1 I'T'u, o6bemM omepaTMBHOM MHaMSITU —
¢ 0,128 mo 0,5 I'6, emrocTh akkymyssTopa ¢ — 1 150 mo 1 420 mAu, paspeliieHne
OCHOBHOJ KaMephbl — ¢ 2 10 5 Mnukc, 06beM BCTPOEHHOJ MaMSITH BapbUPOBAJICS
c 8 mo 32 I'6, Bec cmapTdoHOB Haxomwicsi B mpefernax 133-137 r’. SAR
usMeHsiyicsa B auamnasose ot 0,62 no 1,1 Br/kr.

Bce cmaprdonsl, HaumHas co cmaprdona iPhone 3G, ocHamamTcs
aKkceJIepOMeTpOM, JaTyMKaMM  pacCTOSIHMS, BHEIIIHEM  OCBEIIEHHOCTU U

2Williams R. Women more likely to own an iPhone than men. Daily Telegraph. London. 09.01.2015.
URL: https://telegraph.co.uk/technology/apple/iphone/11335574/Women-more-likely-to-own-an-iPhone-
than-men.html; Nielson S. Apple’s Premium Pricing Strategy, Product Differentiation. Market Realist.
20.11.2020. URL: https://marketrealist.com/2014/02/apples-premium-pricing-strategy-product-
differentiation/

* Kopnopauust Apple. Tocke // TACC. 06.09.2014. URL: https://tass.ru/info/1425116
*Onpenenenne monesei iPhone. Apple Support /Apple Inc.
URL: https://support.apple.com/ru-ru/HT201296

’ Cnenmdukaumm (Texauueckue xapakrepuctuku) iPhone. Apple Support / Apple Inc.
URL: https://support.apple.com/kb/index?
g=iPhone+Cnermuburanmmn&src=globalnav_support&type=organic&page=search&locale=ru_RU
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BJIaKHOCTM, a HauumHasg c iPhone 3GS - wmarauromerpom, c iPhone 4 -
TPEXOCEBbIM I'MPOCKOTIOM.

Cmapmaeoner ¢ 0dsyxssidepubim npoueccopom. B 2011-2016 rr. 6bUIO
BBIIYIIIEHO JeBITh Mopesieil cMapTdoHOB msiTv mnokosneHui: iPhone 4S (2011 r.,
5 mokonenne), iPhone 5 (2012 r., 6 mokosnenne), iPhone 5C u iPhone 5S (2013 r.,
7 nokonenue), iPhone 6 u iPhone 6 Plus (2014 r., 8 nmokonenune), iPhone 6S u
iPhone 6S Plus (2015 r., 9 mokosenue), iPhone SE (2016 r., 9 mokoseHnue).
3a 3TOT mNepmon YacToTa Ipoleccopa moBbicwiack ¢ 1 mo 1,9 I'T'u, ob6bem
oneparuBHO¥ Mmamsat - ¢ 0,5 mo 2 I'6, eMkocTh akkymysnsgTopa - ¢ 1 432 nmo
2 915 mAu, pasmep mmaroHasm skpaHa - ¢ 3,5 mo 5,5 mioiimoB, paspelieHue
OCHOBHOV Kamepbl - ¢ 8 nmo 12 Mmnukc, oO6beM BCTPOEHHOM IaMsITU
BapbupoBasics ¢ 16 mo 128 I'6, Bec cmapTdhOHOB HaxoousICcsS B Ipenesax
112-192 r. Haunmnaa c mopmenu iPhone 5S, crama mcrosnb3oBaTbcs cucTema
6e3omacHoi ayrentudukaimu Touch ID nepsoro, a 3arem, HaumHas ¢ iPhone 685,
BTOpOro mnokosienusi. Kpome toro, mogesnb iPhone 6 u Bce mocienytoiye Gbumm
OCHaIIeHbl 6apOMEeTPOM.

[Ipy o9TOoM 3amHsiT 4YacTh Kopmyca OOJBIIMHCTBA CMapThOHOB OblLia
M3TOTOBJIEHA M3 AJIIOMMHMS, 32 MCKIIOUeHneM mogesein iPhone 4 (M3 crekia) u
iPhone 5C (u3 monmkap6oHara, 60Jiee IeleBoro Marepuaa, 4YTo CHU3WIO LIEeHY
cmaptdoHa). SAR usmensiics B guanasose ot 0,72 no 0,99 Br/kr.

Cmapmconet ¢ uemsipexsadeprvim npoyeccopom. B 2016 1. 6bLIM BBIMTYILIEHbI
nBe momeau cmaptdoHoB 10 mokosenust: iPhone 7 u iPhone 7 Plus. ITpu stom
00bEM OIEepaTMBHONM IMaMSITM HaxXomwicsl B mpemenax ¢ 2 1o 3 I'6, eMKOCThb
akkymyssitopa nosbicuiach ¢ 1 960 mo 2 900 mAu, pa3smep aAyaroHaau 3KpaHa —
c 4,7 mo 5,5 moiiMoB, 06beM BCTPOEHHON MaMsTH BapbUpOBajcs OT 32 mo 256
I'6, Bec — ot 138 mo 188 1. SAR musmeHsica B guanasone ot 1,24 no 1,38 B1/kr.

Cmapmaoner ¢ wecmusdepuovim npouyeccopom. B 2017-2019 rr. 6nUIO
BBIMYIIEHO 9 Mopmeseir cmapTdOHOB Tpex nmokosieHuii: iPhone 8, iPhone 8 Plus u
iPhone X (2017 1., 11 mokonenue), iPhone XS, iPhone XS Max u iPhone XR
(2018 1., 12 nmokosnenne), iPhone 11, iPhone 11 Pro u iPhone 11 Pro Max (2019 .,
13 mokonenue). 3a 3TOT MepMOA YacTOTa Ipoleccopa yBesmumwiach ¢ 2,4 1o
2,65 I'T', o6bem omepaTuBHOM maMsaTi — ¢ 2 10 4 I'6, eMKOCTb aKKyMYyJIITOpa —
c 1821 go 3 969 mAu, pasmep auaroHaau 3KkpaHa — ¢ 4,7 1o 6,5 11oiiMoB, 06beM
BCTPOEHHOI TaMsIT BapbupoBasics ¢ 64 no 512 I'6, Bec cmapThOHOB HaXOmMUIICST
B npenenax 148-226 r. SAR usmensica B guanasone ot 0,92 mo 1,32 Br/kr. [Ipn
stom B iPhone 8 wm iPhone 8 Plus wucnonb3oBasach cucremMa 06e30MacHOM
ayreutudukauyy Touch ID Broporo mokoneHusi, a 3aTeM, B CJIEIYIOIIUX
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mopmensix, HaunHas ¢ IPhone X, mucrosnb3oBaiach cucreMa MaeHTUGUKALIAN JIULIA
Face ID®.

3aBUCHMMOCTH TEXHUKO-IKOHOMWYECKUX
ToKasaTeJien CMﬂpT(bOHOB OT roga BbIITYyCKa

3aBUCUMOCTM TEeXHUKO-IKOHOMMUYECKUX IIOKa3aTejgeil pacCMOTPEHHBIX
MTOKOJIEHUI CMapT(OHOB OT Troma BBITYCKAa { MMEIOT CJIenyIommii Bum (Bce
NpUBeIeHHbIe B CTaThbe OLIEHKM I1apaMeTPOB SKOHOMETPUUYECKUX MOJesien
CTaTUCTUYECKM 3HAUMMbl B COOTBETCTBUM C t-KputepueM CTbIOgeHTa,
t-CTaTUCTUKY > |2):

- KOIMYEeCTBO Sifiep mpoueccopa xi, en.. x; = 0,72e*®7, R?2 = 0,85, rme
T =t - 2007, t - rox BbIycka, R? - koabduLmenT geTepMuHanym;

- yacToTa npoueccopa xz, I'Ti: x;= 0,2T + 0,24, R* = 0,95 (puc. 1);
- 06beM oIepaTMBHOM MaMsITH X3, ['6: x5= 0,177, R? = 0,95;

- 00beM BCTPOEHHOV HaMSTU X4, ['06: MMHMMAJbHBIMI OOBEM BCTPOEHHOM
HaMSTH: X4min = 5,14T - 5,32, R? = 0,76, MakCMMaJIbHbIN 06beM BCTPOEHHO
HaMSTH: Xamax = 10,36e”**", R = 0,97 (puc. 2);

— pasMep [MaroHaaM 9KpaHa X, B Aroiimax: xs = 3,09e>*", R% = 0,78 (puc. 3);
- paspellleHVie OCHOBHO KaMephbl xs, Mmukce: xs= 0,87T + 2,9, R% = 0,86;

- ne”a P, gomn. CIIA: muuumasnbHas nedHa mopemn: Pni, = 15,66T + 535,81,
R? = 0,66, MakcuMasbHas LeHa Mofean: Pr. = 580,47¢%°"", R% = 0,93 (puc. 4)
(MakcuMMasbHas ¥ MMHMMAaJIbHAs IieHa KakOoi Momeau CMapT(QOHOB
B OCHOBHOM 3aBUCHUT OT 06beMa BCTPOEHHON TaMsITH ).

[IpuBemeHHble 3aBUCUMOCTM IIO3BOJISIIOT OPUEHTUPOBOUYHO OLIEHUTH
M3MEHeHMe KaXKIOro IIOKasaTessl 3a OIpeleeHHbIM Mepuon BpeMeHU -
HampumMmep, pOCT YaCTOTHI IIPOLieCcopa 3a IATh JeT MoxkeT coctaButTh 1 '’ u T.Im.

VYoenbHbII KO3GOUIIMEHT TOIIOEeHnsT 3jeKTpoMaruuTHoi sHeprum (SAR)
cmaprdonoB B 2008 r. cocrasisa 0,88 Br/kr, B 2014 1. - ot 0,91 mo 0,97 Br/kr,
B 2019 1. - ot 0,95 mo 0,99 Br/kr, (puc. 5) (mo ganubim denepasbHOro 610PO MO
paguauyonHoii sammre Bundesamt fiir Strahlenschutz (BfS)’, Bemmumna SAR
cmaptdoHoB komnauuu Apple B cpegHem mpumepHo Ha 20-40% Bbiliie, ueMm Yy
cMapTdOHOB IAPYyTrUX KOMITaHMI).

©Gibbs S. iPhone X: new Apple smartphone dumps home button for all-screen design // The Guardian.
12.09.2017. URL.: https://theguardian.com/technology/2017/sep/12/iphone-x-release-date-apple-home-
button-screen

" SAR Suche / Bundesamt fiir Strahlenschutz (BfS). URL: https://bfs.de/SiteGlobals/Forms/Suche/BfS/
DE/SARsuche Formular.html?
resourceld=6048906&input_=6046838&pageLocale=de&sarQueryString=&submit=Suchen
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AHaJn3 B3aMMOCBSI3M TEXHUMYECKUX IMMOKa3aTeye cMapT(OoHOB

,H,JIH 60Jiee TOYHOIO IIPOrHO3NPOBAHUA uenecoo6pa3Ho TaK>Xe 3HaHue
B3aMMOCBSI3M TEXHUUYECKMX IIOKa3aTese. HpOBe,HEHHbIﬁ dHaJIN3 I103BOJINJI
OIE€HUTDb B3aMMOCBA3b CJIEAYIOIIMX TEXHUUYECKUX ToKa3areJiein:

1) 3aBMCUMOCTb YaCTOTHI IIPOLECCOpA X3 OT:

- KO/IMuecTBa a1ep xi: x; = 1,004In(x;) + 0,74, R* = 0,89 (puc. 6);

— 06beMa onepaTUBHONM NMaMaTH xs: X, = 0,69In(xs) + 1,54, R = 0,92;

2) 3aBMCUMMOCTb Beca CMapT(OHOB X7 OT:

- eMKOCTM aKKyMyJaTopa xs: X7 = 0,04xs + 69,13, R% = 0,87;

- pasmepa AMaroHajM 3KpaHa xe: X7 = 29,72x, + 13,61, R* = 0,8 (puc. 7);

— 3aBMCUMOCTb €MKOCTM aKKyMYJISITOpa Xs OT pa3Mepa AMaroHaay 3KpaHa Xe:
xs= 734,99x¢ - 1 370,06, R* = 0,91.

Pe3synbraThl aHa/M3a TMOKA3bIBAIOT 3HAUYMUTENIBHYIO KOPDEJSILMIO pasMmepa
IMaroHa/iM 9KpaHa, Beca ¥ eMKOCTU aKKyMyyisaTopa (KO3(hGUIMEHT KOppesuyn
0,89-0,96), mostomy B paboTe B OOJIBIIMHCTBE CJIYY4aeB pPacCMaTpPUBAETCS
pasMep IMaroHa/M SKpaHa.

AHanus 3aBUCUMOCTU II€HbI OT TEXHUYECKUX moKasareJien

B manHOM paspeie mpuBeneHbI 3aBUCUMOCTH LieHbI P cMapT(hOHOB OT YaCTOThI
Ipolleccopa Xz, 00beMa OrnepaTUBHOM MMaMsITH X3, 00beMa BCTPOEHHO MaMITU X4,
€MKOCTM aKKyMYJISITOpa Xs, pasMepa AMaroHajy SKpaHa Xe, Beca X7, paspelieHust
OCHOBHOJ KaMephbl Xs.

Cmapmaonbl ¢ 00HosdepHbiM npoueccopom. BbumM HalIeHbl 3aBUCUMOCTU
1IeHbl P OT CJIeIyIONMX TEXHUUECKMX IToKa3aTesen:

- 4aCTOTHI Iporueccopa x;: InP = 0,291Inx, + 6,5 + 0,14D, R> = 0,92, rne D = 0
71T cMapTGOHOB ¢ MMHMMaIbHBIM M D = 1 - ¢ MakcuMMaJabHbBIM OObEMOM
BCTPOEHHON MaMSITH;

- o6bema orepaTMBHOI mamaTu xsz: InP = 0,2Inxs + 6,63 + 0,14D, R? = 0,96;
- o6bema BCTpOeHHOM nmaMaTu x4 InP = 0,23Inx, + 5,83, R? = 0,64;
- paspellleHNsI OCHOBHOI KaMmepsl xs: InP = 0,291nxs + 6,02 + 0,14D, R% = 0,95.

[TonyueHHbIe OLIEHKM ITapaMeTpOB MoOfejieli MOKa3bIBaIOT, UTO YBEJIMYEHUE
Ha 10% wuacToThl mpolleccopa MPUBOAUT K POCTy IieHbl Ha 2,9%, obGbema
omepaTMBHOV IamsiTu - Ha 2%, obbemMa BCTPOEHHOM IamsitTu - Ha 2,3%,
paspelieHns OCHOBHOM KaMepsl — Ha 2,9%.
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Cmapmaeonsl ¢ 0syxwsidepHvim npoyeccopom. bblay moayueHbl OIeHKU
rmapaMeTpoB OBYX(MAKTOPHBIX SKOHOMETPUUYECKUX MOAeJiel 3aBUCUMOCTU
1eHsl P:

* OT 06bemMa BCTPOEHHON MaMSITU X4 M EMKOCTY aKKyMYJISITOPa Xs:
InP = 0,13Inx, + 0,12Inxs - 0,15D + 6,09, R*> = 0,9,

rie D = 1, ecau 3amHgsd 4YacTh Kopmyca cmapTdoHa caenaHa wu3
nonukapoboHara, u D = 0, ecsi U3 APYyrUxX MaTepuasios;

* OT 06beMa BCTPOEHHOM NaMSTH X4 M Beca X7
InP = 0,13Inx, + 0,15lnx; - 0,17D + 5,4, R* = 0,89.

[TonyueHHbIE OIEHKYM TTapaMeTpPOB MOJEJIeN IMOKa3bIBAIOT, YTO YBEJIMUEHME Ha
10% emKoCTM aKKyMyJATOpa IPMBOAUT K pOCTy IleHbl Ha 1,2%, oOGbema
BCTpOeHHOM mamsatu - Ha 1,3%, Beca cmaprdonoB - Ha 1,5%. Ilpum stom
MCIIOJIb30BaHMeE TMIOJMKapOOHaTa [ 3afgHel YacTu KOpIyca IPUBOAUT K
CHIDKEHUIO 1I€HBI.

Cmapmaponsl ¢ uemsipexsadepHbiM npoyeccopom. AHaNIN3 TEXHUKO-
9KOHOMMYECKMX IIOKa3aTesjiel MBYX MOZeJiei 3TOW TPYIIIbl MOKa3bIBaeT, YTO
yBesImueHne obbema orepatuBHOM nmaMsT Ha 1 I'6 mpuBOAUT K POCTY IIeHbI Ha
120 momn. CIIA, emroctu akkymynasitopa Ha 1 Au - Ha 127 ponn., o6bema
BcTpoeHHoM nmamaTty Ha 1 I'6 - wa 0,9 momnn., Beca Ha 1 r - Ha 2 goulL., pasmepa
IuaroHaayu sKkpada Ha 1 mgroiim — Ha 150 mosut. CIIIA.

Cmapmaonel ¢ wecmusdepHbiM npoyeccopom. bbuiM TONyYeHbl OLIEHKU
mmapaMeTpoB IBYX(PaKTOPHbIX MOJe/Ieli 3aBUCUMOCTH LieHbl P OT:

* oObema OIepaTUBHON MAMSITU X3 U 06beMa BCTPOEHHON MAMSITH X4:
P =128,4x5+ 0,98x,+ 364,91, R*> = 0,7,

* oObema BCTPOEHHOM MaMSTU X4 U eMKOCTU aKKyMYJISITOpa Xs:

P =1,05x4+ 142,08xs + 386,92, R* = 0,69;

* 0ObeMa BCTPOEHHOM MaMSITU X4 M Pa3Mepa AMaroHau SKpaHa Xe:
InP = 0,17Inx, + 0,95Inxs + 4,35, R* = 0,56.

[TomyueHHbIe OIIEHKM ITapaMeTpPOB MOJesel IOKasbIBalOT, YTO YBeJIMYEHME
obbema oreparvBHON mamsiTi Ha 1 I'6 mpuBoauT K pocTy lLieHbl Ha 128 mos.
CIHIA, emroctu akkymyssitopa Ha 1 Au - Ha 142 most., o6bemMa BCTPOEHHOI
mavsiti Ha 1 I'6 - wHa 1 momn. CIIA; nmpu yBenmuenmu Ha 10% pasmepa
JIMaroHajayM 5KpaHa 1ieHa Bo3pactaeT Ha 9,5%.
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Kpome Toro, 6buia HalileHa 3aBUCUMOCTb IIeHbI OT OObeMa BCTPOEHHOM
naMsaTu x4 JJI1 CMapTGOHOB C OAMHAKOBOM IMAroHajJbl0 3KpaHa (OTOETbHO
paccMaTpMBa/IMCh MO C AMaroHajabio 9KpaHa 5,8 u 6,5 mioiima) (puc. 8).
AHanu3 moKasaj, 4TO NpM yBeauudeHur ob6beMa BCTPOEHHOV IaMsTH IlieHa
BO3pacTaeT B PaBHON Mepe y cMapThOHOB C pasMepoM AMaroHaau 3KpaHa 5,8
mioiima (Momenu iPhone X, iPhone XS, iPhone 11 Pro) u 6,5 mioiima (Momesnn
iPhone XS Max, iPhone 11 Pro Max).

3aBUCUMOCTb IIleHbl P cMapT(@OHOB OT 0OObemMa BCTPOEHHOM TMMaMSTU X4
P = 0,78x4 + 100D + 949, R?> = 1, tne D = 0, eyt pasmep AMaroHaju 3KpaHa
cmaprdona pase 5,8 monma, u D = 1, eciin 6,5 mrorima. Bimskas 3aBucumocTb
HabjromaeTcst i1 cMapT(GOHOB C pa3MepOM AMaroHasu skpaHa 6,1 mionma.

B 1ies0M, mpuBemeHHbIEe MOMEM ITOKA3bIBAIOT, YTO POCT TAKMX TEXHUUECKUX
MoKa3aresiel, Kak OObeM OIlepaTUBHON IaMsIT¥, OObeM BCTPOEHHON IaMsTH,
YacToTa IIPOIeCCcopa, EMKOCTh aKKYMYJ/ISITOpa, pasMep OMaroHaju 5KpaHa, Bec,
paspellieH)ie OCHOBHOM KaMephbl BEET K IOBBILIEHNIO 1IeHbl CMapT(OHOB.

Anamms 3aBucumocT SAR 0T TeXHMKO-3KOHOMNUYECKUX
noKasaresiein cMapTgoHOB

YpoBeHb BO3AEMCTBUSI IEKTPOMArHUTHOTO TIOJISI HAa OpPraHM3M 4YesIOBeKa
OlleHMBaeTCsd C TOMOIbIO yaeJbHOTO KO3(pduiiMeHTa MOMIOMIEHUS
3JIEKTpOMAarHuTHOM BSHepruum SAR, KOTOpbINi ompenensieT 3SHEPTUIO
3JIEKTPOMArHMTHOT'O II0JIS, TOIJIOMIAIOIIYIOCS B TKaHSIX TeJjia uesioBeKa.
ITokasarenb SAR wm3mepsercs B Barrax Ha kwiorpamm (Br/kr)®. Tlo
eBpOIeIICKMM HOpMaM JOMyCTMMbIM ypoBeHb SAR y cmaprdona - 2 Br/kr B
pacuete Ha 10 r TKaHeyM (MpM 3TOM PEKOMEHAYEMbII ypOBeHb B I'epMaHum —
1o 0,6 Br/kr)’. B CIIIA u IOsxHoi1 Kopee ypoBeHb SAR He [0/KeH MpeBbIILIATh
1,6 Br/kr gyist 1 r Tkanei'™.

3unaueHust SAR ompepensior npu pabore cmMapTGOHOB Ha MaKCUMAaJIbHOM
MOIIIHOCTH, TJle Haubosiee MOIITHOE 3JeKTPOMarHUTHOe U3TyuyeHue HabogaeTcst
BO BpeMs 3BOHKAa. OpgHakO Ha TMpaKTMKe WK3aydaemasi SHeprusi cMmaprdoHa
3aBUCUT OT KOHKPETHbBIX YCJIOBUM TIpMeMa 1 nepefadyu CUrHasia.

NccnegoBaHus 3JIeKTPOMArHMTHBIX I10JIeI MOOMJIBHBIX Tejie(hOHOB
npoBoguinch B paborax IO.I. IpuropveBa [1, 2] m O.A. I'puropweBa [6],
O.A. Barneson u np. [7], H.. BropuukoBon u np. [8] u [.I. Bepeiwiako [9],

8 Specific Absorption Rate (SAR) Summary // National Radio Research Agency. URL: https://rra.go.kr/
en/sar/summary.do

° Spezifische Absorptionsraten (SAR) von Handys / Bundesamt fiir Strahlenschutz (BfS). 27.01.2020.
URL: https://bfs.de/DE/themen/emf/kompetenzzentrum/mobilfunk/schutz/sar-handy.html

”SAR Compliance in Australia (by EMC Technologies) - Requirements for Mobile and Portable
Transmitting Devices / EMC Technologies. 21.10.2019. URL: https://emctech.com.au/sar-compliance-in-
australia-requirements-for-mobile-and-portable-transmitting-devices/
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H. Kycrepa u K. banbiano [10], a Takxke B pamkax HaumonanbHONI
TOKCMKOJIOTMYECKOJi IporpamMmbl''. PesybTaThbl MCCIe0BaHMii CBUAETEIbLCTBYIOT
006 OTpuIIaTeTbHOM BO3IEMCTBUM SHEPTUM JIEKTPOMArHUTHOTO TI0JIS Ha 3H0POBbE
yesjioBeKa. Yyke npu 2 BT/Kr TKaHM B MecCTe KOHTaKTa CO CMapTdOHOM MOTI'YT
cjlerka HarpeBaThbCsl, a HeraTMBHOe BO3ZeNCcTBMe CBbIle 4,5-6 BT/Kr crioco6Ho
IpUBeCTM K pOCTy Temmeparypbl Tena'’. Tlpu sTom 3Hauenmsi SAR MmeHblue
paspelleHHOro Takke He MOTYT TapaHTMpPOBaThb 0€30MacHOCTM, ITOCKOJIbKY
M0JTb30BaTe/ M YaCTO UCIIO/Ib3YIOT Cpa3y HeCKOJIbKO CMapT(HOHOB.

OTOo 03HAUaeT, UTO CMapT(OHBI SIBJISIOTCS HAISIAHBIM ITPUMEPOM ITPOGIEMHOM
VMHHOBAI[MM, KOTOpasi TMPUHOCUT HE TOJBKO TOJb3y, HO ¥ Bped, TO €eCTb
HEOOXOIMMO YUUTHIBATh PUCKM, BbI3bIBAEMbIe 3JIEKTPOMATrHUTHBIM M3JTyYeHUEM,
KOTOpOe HeraTMBHO BO3[EeMCTBYeT Ha 30poBbe uesioBeka [11].

B nHacrosenn pabore Takske mcciiemoBasach 3aBUCUMOCTh SAR ot menbl P u
pPacCMOTPEHHBIX PaHee TEXHUYECKUX TOKa3aTesIeit.

Pesynbprarhl aHa;M3a TOKa3bIBalOT, 4TO BesmumHa SAR yBenumumBaercs c
pPOCTOM KOJIMYECTBA SIAep M YacTOThI Mpolieccopa (a Takke obbema ornepaTuBHON
NMaMsITY) Kak IJIS JIeTKMX, TaK U JJIS1 TSDKeJbIX CMapThOHOB, M CHUXKAETCS C
yBeJMueHreM pa3MepoB CMapTdoHa (AMaroHaaM 9KpaHa, Beca, €MKOCTU
aKKyMYJISITOpa).

Beuiv paccMoTpeHbl Tpu TPyIHIbl CMapTGOHOB: C OOHOSOEPHBIM U
IBYXbSIEpPHBIM TpoOIleccopaMiu, C YeTbIpeXbsIAEePHbBIM IIPOIECCOPOM,
C IIeCTUSIIEPHBIM TIPOLIECCOPOM.

Cmapm@onsl ¢ o00HOsdepHbIM U O08YyxBAJEpPHbIM NpPOYECCOPAMU.
PaccmarpuBamich nBe rpymmbl cMapTdoHoB — Becom 129-140 r m 172-192 1.
beut mosryueHbl ciemyromye 3aBUCUMOCTM SAR OT TeXHMKO-5KOHOMMUYECKUX
ToKasareJien.

Inst cmaprdoHoB ¢ Becom 129-140 r:

— OT MaKCUMMaJIbHOM IIeHbI — MO/ C MaKCMMaJIbHBIM 0ObeMOM BCTPOEHHON
namsIT Pra: SAR = 0,0003P,.x + 0,74, R% = 0,67;

- oT Ko/mMYecTBa sagep xi: SAR = 0,07x; + 0,83, R = 0,78;
— OT YacTOTHI Iporeccopa x2: SAR = 0,08x, + 0,86, R% = 0,56.

IOns cmaprdpoHoB ¢ Becom 172-192 r mnonyueHnl 3aBucumMocTM SAR oT
CTIEYIOIINX TEXHUYECKUX TTOKa3aTesIeil:

" Cell Phone Radio Frequency Radiation / National Toxicology Program.
URL: https://ntp.niehs.nih.gov/whatwestudy/topics/cellphones/index.html

12 Guidelines for limiting exposure to electromagnetic fields (100 kHz to 300 GHz) / ICNIRP.
URL: https://icnirp.org/cms/upload/publications/ICNIRPrfgdl12020.pdf
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— 4acTOTHI IIpoeccopa x2: SAR = 0,04x,+ 0,85, R? = 1;
- o6bema onepaTuBHOI mamsTu xs: SAR = 0,02x; + 0,89, R% = 1.

Takum o006pa3oMm, C pOCTOM KOJIMUYECTBa sifep IMpoleccopa, 4YacCTOTbl
nporieccopa (o6beMa orepaTMBHON nMamsaTi) BesimunHa SAR yBenumBaeTcs.

Anamus saBucumoct SAR oT pasmepoB cMapTdoHa (OuaroHajM 3KpaHa,
BeCa, €MKOCTM aKKyMyJasTopa) IJsg CMapTGOHOB C OAHOSIEPHBIM W
IBYXbSIIEPHBIM IpOIleCCOpaMy IOKasaja, 4To BeauumHa SAR HeratrmBHO
KOppeIMpOBaHa:

* C pasMepoM OMaroHa/JM 3KpaHa xe cmaprdonoB: SAR = -0,02x, + 1,05 -
- 0,09D, R? = 0,66, rme D = 1, ecyin 3agHSS 4acTb Kopryca cMapTdoHa
cneniaHa 13 mactuka, u D = 0, ecau U3 gpyrux MmaTepuasios;

* C eMKOCTBIO akKyMyJaTopa xs: SAR = -0,03xs+ 1,01 - 0,1D, R% = 0,74;
* ¢ Becom x7: SAR =-0,0008x;+ 1,07 - 0,08D, R? = 0,67.

Takum ob6pasom, BesmmunmHa SAR CHmDKaeTcsi ¢ pocToM pasmepa OyaroHasm
9KpaHa, BeCca ¥ eMKOCTU aKKyMYJIITOPA.

PesynbTaTel OILleHKM IapaMeTpOB IMpUBeOEHHBbIX ONHO(PAKTOPHBIX
3aBMCMMOCTE} IIOKAa3bIBalOT, YTO IpM pocTe KoimyectBa saep Ha 1 SAR
yBesmmunBaetcss Ha 0,07 Br/kr (y cmaptrdoHoB ¢ Becom 129-140 r), yacTOThI
npoueccopa Ha 1 I'T'u - wa 0,04-0,08 Bt/kr, 06bEeMa OIllepaTMBHONM HaMSITH Ha
1 T'6 - na 0,02 Br/kr (y cmaprdoHoB ¢ Becom 172-192 r); u cHmKaeTcst mpu
pocTte eMKoCTM akkymyiasatopa Ha 1 Au - wa 0,03 Br/kr, Beca Ha 1 1 -
Ha 0,001 Bt/kr u pasmepa auaroHayjm skpaHa Ha 1 gionm - Ha 0,02 Br/kr.

Cmapmaeonul ¢ uemvipexssdepHeim npoyeccopom. ComocTaBieHMNe ABYX
MOfeJieil 3TOM TpymIbl CMapT@OHOB IMOKa3bIBaeT, uTto y cMmapTdona iPhone 7,
MMeIollero MeHblive pasmepsl, uem y iPhone 7 Plus, Bemunna SAR Bbite (1,38
n 1,24 BT/KT COOTBETCTBEHHO).

Cmapmdaonbl ¢ wecmusdepHoim npoyeccopom. Hambomnee BbICOKOe 3HaUeHME
SAR B manHou rpyrrme umeet cmaptdon iPhone 8 (1,32 Bt/Kkr), oTyimuarommiicst
MeHbLIMMKU Tabaputamu (pa3MepoM [OMaroHajJu B3KpaHa, €MKOCThIO
aKKymyssiTopa) U BecoM. Tak, y iPhone 8 eMKOCTh akKymyssiTopa MeHbllle Ha
895 mMAu, Bec - Ha 26 I, pasmMep AuaroHajaM 3KpaHa - Ha 1,1 mioiima, yem y
iPhone X, y koroporo mnoka3saresib SAR menbiire - 0,92 B1/kr.

Amnams cMapT¢hOHOB C OOMHAKOBBIM pasMepOM IMaroHaju 5KpaHa (OTIeIbHO
paccMaTpMBa/IMCh MO C OMaroHajbio 3KkpaHa 5,8 mioiima u 6,5 mioiima)
MMO3BOJIMJT  TIOJTYYUTh [TOTIOJIHUTEIbHbIE 3aBUCUMOCTM SAR OT TexHMuecKux
rokasareJieit. bouia Harnexda sasucumocTb SAR oT:
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- o6beMa ONepaTUBHOM IaMATH X3 CMapTGOHOB C OuaroHaabio 5,8 mioiima:
SAR =0,07x5+ 0,71, R = 1;

- €MKOCTM aKKyMyJsiTopa xs CMapTOHOB C [OMaroHajabi0 6,5 [roima:
SAR = -0,05xs + 1,15, R> = 1;

- Beca x; cMapTdOHOB C amaroHanbio 6,5 mioiima: SAR = -0,002x; + 1,45,

R*=1.

Takum 06pasoM, MpM OAMHAKOBOM pasMepe OMaroHaju 3KpaHa CMapToOH C
GOJIBILIMM 3HaUeHMEeM eMKOCTM aKKyMYJ/ISITOpa ¥ BECOM MMeeT MeHbIliee 3HaueHye
SAR.

Taxkke ObLT TIpOBEIEH IOIOJHUTEbHBI aHamm3 3aBucumoct SAR ot
OCHOBHBIX TEeXHMYECKUX IOKa3aTesien (KOJIMYeCTBa siep, YacTOThI MpoIeccopa,
obbeMa OIepaTMBHONM MaMSITH) OTAEJbHO [IJis1 Jierkux (¢ Becom 129-148 r u
IMaroOHaJIbI0 KpaHa [0 5 M10iiMOB) U TSKebIX cMapTdoHOB (c Becom 172-194
M IMAaroHaJibl0 9KpaHa 6ojiee 5 [IOMMOB), pe3y/IbTaThl KOTOPOIO IPeICTaBJIeHbI
nmasee.

3aBucumoctb SAR /1erkux u TSDKeIbIX CMapT(OHOB
OT OCHOBHBIX TeXHUYECKMX IMOKasaTesien

Amnanmus B3aumocBsisu SAR 1 KonmuecTBa sigep X1, YaCTOThI IPOLECcopa Xz,
obbema OrepaTMBHOM MaMSTU X3 OTHEJbHO JJIS1 JIETKMUX U TSIKeIbIX CMapT(OHOB
MTO3BOJINJI TIOTYUYUTD cliefytolue 3aBucumoct SAR:

* OT KOJIMYECTBA SIIep X; 111 CMapTHOHOB:

- ¢ Becom 129-148 r: SAR = 0,11x, + 0,79, R*> = 0,81;

- ¢ Becom 172-194 r: SAR = 0,01x, + 0,89, R* = 0,6;

* OT YaCTOTBI ITpoLeCcopa X; AJIsl CMapThOHOB:

- ¢ Becom 129-148 r: SAR =0,27x,+ 0,69, R% = 0,89;
- ¢ Becom 172-194 1: SAR = 0,07x,+ 0,81, R* = 0,64;

* OT oObeMa OIepaTUBHON MaMSITH X3 IJIT CMapT(OHOB:
- ¢ Becom 129-148 r: SAR = 0,26x;+ 0,8, R* = 0,88;

- ¢ Becom 172-194 r: SAR = 0,03x; + 0,88, R = 0,72.

Takum 06pa3om, 3/aCTMYHOCTH 3aBUCUMMOCTM SAR oOT paccMoTpeHHBIX
TEXHUYECKMUX ITOKa3aTesier MJIS TSOKEJbIX CMapTGOHOB 3HAUMTEIbHO HIUKE IO
CpaBHEHMIO C Oosiee Jerkumu cMapTdoHamu, TO ecTb pocT SAR ¢ yBenmueHnem
COOTBETCTBYIOIIETO TIOKAa3aTesisl IMPOMCXOAUT Yy TSDKeIbIX CMapT(GOHOB B
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3HAUMTEJIbHO MeHbIlel CcrerneHu, dYem Yy Jierkux. OIleHKM IapaMeTpoB
MTOJTyYEHHbIX 3aBMCUMOCTEN IMOKa3bIBAIOT, UTO Y cMapT(oHOB ¢ Becom 129-148 r
SAR yBenmuuBaeTcst mpu pocre KoiamuecTBa simep Ha 1 Ha 0,11 BT/KT, yacTOThI
npoueccopa Ha 1 I'T'n — Ha 0,27 Br/kr, o6bema onepatuBHOM mamsaTyi Ha 1 I'6 -
Ha 0,26 Br/kr. B To ke Bpems y cmaprdoHOoB ¢ Becom 172-194 r SAR
YBEJIMUMBAETCS B MEHBINIEN CTENEeHM: TpU POCTe KoauMuecTBa sigep HaA 1 -
Ha 0,01 Br/kr, wactorbl mporeccopa Ha 1 I'Tu - na 0,07 Bt/kr, ob6bema
omneparuBHo¥ namsti Ha 1 I'6 - Ha 0,03 B1/kT.

3aKk/IiroueHye

Urak, ¢ ycnoxkHeHMeM cMapT(oHa, KOTOpOe OTPasKaeTCsl M B POCTE ero IeHbI,
MIPOMCXOOUT TaKXke yBeauueHue mokaszatesss SAR, To ecTb mpu coxpaHeHUM
CYIIECTBYIOIIMX TEHIEHIIVI PasBUTUS MOOMJIBHBIX YCTPOWCTB, OTPasKarOIIMX
CTpeMJIeH)E K PaCIIVMpPEHUIO UX BO3MOKHOCTENM, MOKHO OXWUAATh ITOBBIIIEHMS
PUCKOB 7151 YeJIoBeKa 1 OKpysKatollei cpenbl [11].

I[IpoBemeHHbINI aHanAM3 IOKasajJ, 4yTo BeaumumHa SAR cmaprdoHOB
YBEJIMUMBAETCSI C POCTOM KOJIMUYECTBA SIIEP M YaCTOThI Ipolieccopa (a Takke
obbema OIlepaTMBHOM IMMaMsITH), UTO, KaK IPaBWIO, COMPOBOXKAAETCS POCTOM
IIeHbl, M BMECTe C TeM CHIDKAeTCsl C YBeJMYEeHMEM pa3mMepoB cmapTdoHa
(mvaroHanu sKpaHa, Beca, eMKOCTU aKKyMYJISITopa).

Bce 310 Heo6XomuMMO yuMTBHIBaTH KakK IpU pa3paboTKe HOBBIX Mopesiein
cMapTdOHOB, TaKk U MPU UX NIPUOOPETEHUN U IKCIUTyaTalUM OTpeduTeIeM.

CrnenyeT yunThIBaTh PEKOMEHAIIMM IKCIIEPTOB: COKPATUTh BPEMS PasrOBOPOB,
MICITOJIb30BaTh PEXXMM I'POMKOM CBSI3M WJIM HAYLIHUKM, HE COBEPIIATh 3BOHKU TP
c1aboM cuUrHajie, CHUMaTh OYKM C MeTauIMueCcKOl OIPaBoii BO BpeMsi pasroBopa,
He KJIaCThb CMapT(GOH Ha HOYb BO3JIe MOMYIIKY, He IepsKaTh CMapTdOH B KapMaHe
6pIOK, Ipyay WiK Ha nosice U T.1. [1, 2].

A.E. Bapwasckui u ap. / HayuonaneHsie uHmepecesi: npuopumemer u 6ezonacHocme, 2021,
1.17, BbIN. 9, cTp. 1625-1649
1636 http://fin-izdat.ru/journal/national/



A.E. Varshavskii et al. / National Interests: Priorities and Security, 2021, vol. 17, iss. 9, pp. 1625-1649

Ta6nuua 1
TexHUKO-I3KOHOMMIUYECKHUe moKasareu cmaptdonos iPhone
Table 1
Technical and economic indicators of iPhone
Ne  Mogensb Ton Kom-Bo  Yacrora Makcumanb-  Pasmep Ilena, SAR,
sanep, mnpoueccopa, Hblif 06'beM IMaroHaay  JOJJL Br/kr
en. I'Tg BCTPOEHHOM 3KpaHa, CILIA
namsaTy, I'e IIOVIM
1 iPhone 2G 2007 1 0,412 8 3,5 0,62
2 iPhone 3G* 2008 1 0,412 16 3,5 569 0,88
3 iPhone 3GS* 2009 1 0,6 16 3,5 699 1,1
4 iPhone 4 2010 1 1 32 3,5 749 0,93
5 iPhone 4S 2011 2 1 64 3,5 849 0,99
6 iPhone 5 2012 2 1,3 64 4 849 0,9
7 iPhone 5¢** 2013 2 1,3 32 4 649 0,96
8 iPhone 5s 2013 2 1,3 64 4 849 0,98
9 iPhone 6 2014 2 1,4 128 4.7 849 0,97
10 iPhone 6 2014 2 1,4 128 5,5 949 0,91
Plus
11  iPhone 6s 2015 2 1,8 128 4,7 849 0,87
12 iPhone 6s 2015 2 1,9 128 5,5 949 0,93
Plus
13 iPhone SE 2016 2 1,8 64 4 0,72
14 iPhone 7 2016 4 2,34 256 4,7 849 1,38
15 iPhone 7 2016 4 2,34 256 5,5 969 1,24
Plus
16  iPhone 8 2017 6 2,4 256 4,7 849 1,32
17  iPhone 8 2017 6 2,4 256 5,5 949 0,99
Plus
18 iPhone X 2017 6 2,4 256 5,8 1149 0,92
19  iPhone XR 2018 6 2,4 256 6,1 899 0,99
20 iPhone XS 2018 6 2,4 512 5,8 1349 0,99
21  iPhone XS 2018 6 2,4 512 6,5 1449 0,99
Max
22 iPhone 11 2019 6 2,65 256 6,1 849 0,95
23 iPhone 11 2019 6 2,65 512 5,8 1349 0,99
Pro
24 iPhone 11 2019 6 2,65 512 6,5 1449 0,95
Pro Max

Ipumeuanue. * - 3amHsg 4aCTh KOpIyca cMapTdoHa cieaHa 13 IaCcTUKa; ** — 3aqHsst YacTh
Kopmyca cMapTdoHa 13 HoaukapboHara.

Hcmounux: aBropckas paspaboTka o gaHHbiM Apple u Bundesamt fiir Strahlenschutz (BfS)

Source: Authoring based on Apple and Bundesamt fiir Strahlenschutz (BfS) data
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Pucynox 8
3aBucumocTs 1eHbI (Ho/u1. CIIIA) ot 06bema BcTpoenHoi mamaTu (I'6) aiis cmapTdoHoB
C HIeCTHSAIePHBIM IPOLIECCOPOM U pasMepoM AMaroHa/ M IKpaHa 5,8 gioiima u 6,5 groitma

Figure 8
The dependence of the price (USD) on the internal memory (Gb) for smartphones with
the six-core processor and a 5,8 inch- and 6,5 inch screen diagonal
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Hcmounux: aBropckas pazpaboTka o gaHHsiM Apple

Source: Authoring based on Apple data
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