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Jlioammna 3uHyerko, bopmuc CopokmH

Ucnonb30BaHUE NAGHLUETHbIX

MK B cneumanbHbIX

NPUIIOXKEHUAX

B cratbe paccmatpueatoTcs Bonpockl npumeHeHms nnaHwetHbix MK B cneupanbHbix
npunoxeruax. O6cyxaaoTca AOCTOMHCTBA U HEAOCTATKM CYLLECTBYIOWMX MOAEenen
NCHLLETOB, SBASIOWMXCA NPEACTABUTENIIMM 3MOXM NOCSIEe MePCOHANbHbIX KOMMbIOTEPOB.

BBEAEHME

B craTbe [1], HanucaHHO B mocienHue
Mecsbl BTopoit MUpoBOii BOIHBI, PyKO-
BoauTe b Biopo HayYyHBIX McCIeTOBaHUI
u pa3Butus B. By, o600611ast oneiT, Ha-
KOTUIEHHBI! B XOJe BBITIOJHEHUS psiaa
CTpaTernyeckux npoekroB (MaHXaTTeH-
CKUI TIPOEKT U Jp.), PACCMOTPEJT BOITPOCHI
TOBBIIIIEHNST BO3MOXHOCTE MO3Ta 4eso-
Beka 3a CYET mepexoja K AMEeKTPOHHBIM
TEXHOJIOTUSIM XpaHEHUST K 00pabOTKY UH-
(opmarmu. B 3T0i1 cTaThe ObLIA TIPEITO-
JKeHa ujiesl CO3aHus MePCOHATbHBIX ac-
cucteHToB. Maeu, BoickazaHHble B [ 1], ro-
CITy>kuiu 63011 [UTsI TOCTIeAYIOIINX UCCIe-
nosanuii b. Teiitca u C. Ixxo6ca.

[lepexon B KoHIiie 70-X TOIOB OT Ipo-
MO3IKUX MEMHMPEWMOB K MepCOHATbHBIM
KOMITbIOTEpaM TPUBEN K OyMy BceoOIIeit
KOMIIBIOTEPU3alIMM HACEJIEHUSsI, TTOsIBIICe-
HUIO HOBBIX CEPBUCOB M HaYaly HIMPOKO-
IO CTOJIb30BaHUsI KOMITBIOTEPOB AJISI pe-
LIEHUS] TPUHIIUITUATBHO HOBBIX 3a1a4 B
OBITY, MPOMBILUIEHHOCTHU U CELUATbHbBIX
npunoxenusix. [Tepexon B koH1e 80-x ro-
OB OT TMPOBOIHBIX TeJe(dOHOB K Cpel-
CTBaM MOOUJIbHOU CBsI3U (MOpPTaTHBHbIE
MOOMJIbHBIE  TeJiepOHbI, CcMapT(HOHBI
U T.Tl.) O3HAMEHOBAJI HOBYIO 3Py B CUCTe-
Max CBsI31, 00eCIeYrB BO3MOXHOCTb OTle-
paTUBHOTO OOMeHa OOJBIIMMU 00bEMaAMU
nHGOpPMAaLIUU.

B Hacrosiiiee BpeMst Ha pbIHKE BbIYKC-
JIUTEIbHOM TEXHUKHU U CUCTEM KOMMYHU-
KalMu HaOJI0faeTcsl HOBBIH CKAayoK B
Pa3BUTUHU SJIEKTPOHHBIX YCTPOMCTB, O3HA-
MEHOBABLIMI KOHBEPreHLINIO EPCOHATb-

HbIX KOMITBIOTEPOB U CUCTEM CBSI3U C MO~
BUWXXHBIMU oObekTamu. [losiBieHue Ha
peiHke B 2010 romy mjaHIIETHBIX KOM-
MbIOTEPOB C IIUPOKUMU BO3MOKHOCTSIMU
HCIIOJIb30BaHUs CETeil MOOWIbHOI CBSI3U
u MlHTepHeTa 03HaMEHOBAJIO HOBYIO 30~
XY B Pa3BUTUM BbIYMCIUTEIbHON TEXHU-
KM, yX€ MOJIyYMBILIE Ha3BaHUE «3M0Xa
Mocjie TMEePCOHATbHBIX KOMITBIOTEPOB».
IMnanwerHeie MK mponie u moHsiTHee
MepCcoHalbHbIX KOMIbIOTEpOB. MX He-
0oJIbIIIME BEC U pa3MepPbl U BOZMOXKHOCTb
JIETKOTO UCITOJIb30BaHUSI MOOUJILHOI CBSI-
34 U pecypcoB MHTepHeTa MO3BOJISIIOT
paccMaTpuBaTh MX KaK MEPCOHATbHBIX ac-
CUCTEHTOB, CITOCOOHBIX YCWJIUTh UHTEJ-
JIEKTyaJIbHble BO3MOXHOCTH T0JIb30BaTe-
JI U 00ecrnevyuTh ONepaTuBHbIH OOMEH
uHdopmaiumeit. [lo cpaBHeHUIO ¢ MO-
OuJbHBIMU TesiehOHAMM TIIAHIIETHbIE
KOMIIbIOTEPbl 00JIaAal0T [UCILJIEEM C
OoJIbLIMM pa3MepoM U oOecrevyrBaroT
JIYUIIYIO BU3yaJlU3aldl0 UH(MOpPMAIUU.
[Ipu 3TOM mNIAHIIETHBIE KOMITBIOTEPHI
MMEIOT HU3KOE HDHEpPronorpedsieHue,
CpaBHUMOE C 9HEPronoTpedJeHueM Mo-
OUJIbHBIX TeJIePOHOB. DTOT KOMIIPOMUCC
MEXJy SHEPronoTpedJeHUEM U BO3MOX-
HOCThIO 3GGEKTUBHON BU3yalu3aluu
nH@opMau odecrneyns KOHKYPeHTHbIE
npeumyiiecrBa rmiaaHmerHolx I[1K mo
CPaBHEHMUIO C MEPCOHATbHBIMU KOMIIbIO-
TepaMHM, ITOPOAUB IIPU 3TOM BOTIPOCHI ME-
TONWUKU WX UCTIOJIb30BAHUS B PA3TMUHBIX
MpWIOXeHUsX. B Hacrosiee BpeMs
rutaHmreTHele [TK HaxomsT mpuMeHeHNe B
OBITOBOM CEKTOPE JIJIST PELICHUS eXKeTHEB-

HBIX 3a7a4, B TPOMBINIJIEHHOCTH TIJIaH-
meTHbIe [1K ncmosnb3ytorest i moBbIIe-
HUS TIPOU3BONUTETLHOCTH Tpyna. [1maH-
IIETH TAKKe MOTYT OBITh 3a/1€ICTBOBAHbBI
B CUCTeMaX OTIOBEIIEHUSI O Ype3BblUali-
HBIX CUTYAIIUSIX U TEPPOPUCTUIECKUX aTa-
Kax.

[Mepexon K MMPOKOMY UCTIONH30BAHUIO
MOOWJIbHBIX BEIYUCIATEIEHBIX CUCTEM OT-
KpPBIBAeT HOBbIE BOBMOXKHOCTH JJIST TTIOBBI-
meHusT dG(GEKTUBHOCTH B Pa3IUIHBIX
CTIeTIMAIBHBIX TIPWIOXEHUsIX. BhICTphIit
JIOCTYT K WHGOPMAIIUY Y BEIYMCIUTETb-
HBIM pecypcam 13 JII000 TOUKH, BO3MOX-
HOCTb UCTIOJIb30BaTh B HE3HAKOMOI MeCT-
HOCTH KapThl B peXKMMe PeaTbHOTO BpeMe-
HU ¥ OTIEPaTUBHO OOMEHUBATHLCST JAHHBI-
MU TTO3BOJISIIOT MOBBICUTH (D (PEKTUBHOCTD
BBITIOJTHEHMS 32/1a4.

B [2] ormeuaeTcs, uro emié B 2012 romy
MunucrepctBom oboponsl CIIA Oblna
pa3paboTaHa cTpaTerusi UCTIOJIb30BAHUS
MOOUJIBHBIX YCTPONCTB B CIEIMATbHBIX
npuioxeHusx [3]. OcHoBHOe BHUMaHUE
B CTpaTeruu yAeJIeHO BOMpOcaM yiydiie-
HUSI MHGPACTPYKTYPhl CUCTEM CBSI3U C
MOABUXKHBIMU 00BEKTAMU, TAKTUKO-TEX-
HUYECKUM XapaKTepUCTUKAM MOOMIBHBIX
YCTPOMCTB AJIsI peleHUs] Pa3IuIHbIX 3a-
J1a4 CrelnaabHbIX MPUIOXEHUI 1 pa3pa-
00TKE MOOWJIbHBIX TTPUJIOKEHU IS CIie-
LMaNbHBIX 1eneil. HecMoTpst Ha 3Hauu-
TeJbHbIE YCIeX, TOCTUTHYThIe Ha PbIHKE
OBITOBOTO TMPUMEHEHMS] TIIaHIIETHbBIX
KOMIIBIOTEPOB, UX UCIIOJIb30BaHMUE B CIie-
LIMAJIbHBIX MPUJIOXEHUSIX TpebyeT pa3pa-
OOTKHU OCOOBIX CTpATEruii, MO3BOJISTIOLINX
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Puc. 1. 3Bontouua cuctem cBA3M ANA CNeyuanbHbIX NPUNOKEHUN

KCIIOJIb30BaTh BCE MPEUMYLIECTBA COBPE-
MEHHBIX I/IH(l)OpMaHI/IOHHLIX TEXHOJIOTUM.
B crarbe paccMaTpuBaIrOTCA 0COOEHHO-
CTEU NPUMCEHCHUA INIAHIIECTHBIX TIK B
CII€IMaJIbHBIX IIPUJIOKECHMUAX.

OCOBEHHOCTU APXUTEKTYPbI
CUCTEM CBSI34 C NOABMIKHbIMU
OBBEKTAMM B ONOXY NOCNE
NMEPCOHAJIbHBIX
KOMMNbLIOTEPOB

JI71sT KOMMYHUKAIIUM 4YEJIOBEK Tpaau-
LIMOHHO MCIIOJIb30BaJ CIIyXOBbIE KaHaJIbI
(601t 6apabaHOB, peub, TeaeOHHAS CBSI3b
W T.11.), BU3yaJIbHBIC (MasIKU, CUCTEMBI 3Ke-
cToB, cemadopHas azdyka, TTPUMEHSIB-
masics MHorue aecsatuietus B BM® PO
¥ T.11.). OQHAKO IIMPOKOEe BHEIPEHNUE CH-
cTeM OecrpoBOIHOM CBsI3U 1 MHTepHEeTa
MO3BOJISIET 3HAYUTEIBHO TTOBBICUTH TTPO-
MYCKHYIO CTIOCOOHOCTh CHUCTEM CBSI3M U
obecrieunTh 0OMEH MH(OpPMAaIIMeil B pe-
KMMe peajqbHOTO BpeMeHU. Ha puc. 1
MPOWJLTIOCTPUPOBAHA 3BOJIIOLUSI CUCTEM
CBSI3U [UIS1 CTIELIMAIbHBIX TTPUIIOKEHUIA.

BecripoBonHast cBsI3b obecreymBacT
MOJIb30BATENI0, OCHAIIEHHOMY MOOMIIb-
HBIM YCTPOWCTBOM, BO3MOXHOCTb HC-
MOJIb30BaHUS PA3JIMYHBIX BEIUMCIUTETb-
HBIX pecypcoB U MH(OPMAIIMOHHBIX 0a3
na”HbIX. [Ipy 3TOM Ha MepBbIii TUIaH BbI-
XOMST MPOOJIeMBbI, CBSI3aHHBIC C pacipee-
JICHHEM CIIeKTpa, U3BMEHEHUEM CTPYKTY-
pbl THGOPMAIIMOHHBIX CUCTEM IS CIIe-
LIUMAJbHBIX MPUJIOXKEHUI C LIeJbl0 TMOMA-
JNIEP>KKU OeCIPOBOAHBIX TEXHOJOTUUM U
obecrieyeHus1 MH(OPMaALMOHHON 0e3-
OIacHOCTH.

PannoyacToTHBIM CHEKTp SIBJISIETCS
OTpaHUYEHHBIM €CTECTBEHHBIM PECYPCOM.
Oco0eHHO BOCTpeOOBaH AMara3oH 4acToT
410—6200 MIi1, B KoTopoM obGecrieurBa-
€TCs KOMIIPOMMCC MEXIy pa3MepaMu
NpUEMHO-TIEpEAIOIIMX YCTPOUCTB U CKO-
POCTBIO 3aTyXaHUsI CUTHaIa B €CTECTBEH-

HbIX pauoTpaccax, 0COOEHHO B YCIOBUSIX
TUIOTHOM TOPOJCKON 3aCTPOMKHU, a TAKXKe
B ropax, JIECUCTOI U CUJIbHO TepecedyeH-
Hoif MecTHoCTU. [TpuMeHeHue cMapT-aH-
TeHH, TexHosoruit MIMO (Multiple
Input — Multiple Output), 6a3upyrommx-
Csl Ha KOAMPOBAHUM CUTHAJIOB C UCIOJIb-
30BaHUEM HECKOJIbKMX aHT€HH, TEXHOJI0-
TUMii COBMECTHOTO MCITOJIb30BaHUSI CIIEK-
Tpa IMO3BOJISIOT paboTaTh B Paal04acTOT-
HOM criekTpe 0oJjiee 3(ppeKTUBHO.

B crparerun ucrnoib3oBaHUsSI MOOWIIb-
HbBIX YCTPOMCTB B CITELIMAIBHBIX ITPUITOXKE-
Husgx [3] oTMeyaeTcsd HEOOXOAUMOCTb
pa3BEPTHIBAHUST OECTIPOBOIHBIX CETeill B
KPUTHUYECKUX 00JIACTSIX, UCITOJIB3YsI KOM-
mepueckue mporokoibl IEEE 802.11 B
nuramnasoHax 0,9; 2,4; 3,6 u 5 I'Tix (6onee
MU3BECTHBIE TMoJb3oBaTeasiM Kak Wi-Fi)
u texHosoruu 3GPP LTE B nuanazone
700—3600 MTi1 (6oJiee U3BECTHBIE MOJIb-
3oBaressiM Kak 4G).

ITpu sTOM HJ1s OGecneueHus Gecnepe-
GoitHoro TIpUMeHeHusT HTepHeT-TIIaH-
LIETOB B CITCLIMATbHBIX MPUJIOXKEHUSIX He-
00X0aUMO 00eCcTeunuTh 3allUTy OT BO3-
MOXKHBIX aTaK, KaK TPaIUIIMOHHbIX (CITaMm,
BUPYCHI), TaK ¥ TIPUHIUITAATBHO HOBBIX
BHUJIOB HECAHKIIMOHMPOBAHHOTO JIOCTYTIA,
CBSI3aHHBIX C MCITOJIb30BAaHUEM BHEIITHUX
MOOWIBHBIX YCTPOUCTB M €CTeCTBEHHBIX
paJiOKaHAJIOB, TOCTYITHBIX Pa3IMIHBIM
MOJTh30BaTEJISIM TIPU HAJIMIUU COOTBET-
CTBYIOIIIEH armaparyphl.

PA3PABOTKA CTAHAAPTOB
ANg UCNOJIb3OBAHMSA
nAAHWETHLIX MK
B CNELMAJNIBHbIX
NMPUNOXXEHUNAX

ﬂJIH HUCITOJIB30BaAHUA MHTepHeT—HJIaH—
HIE€TOB B CICHUAIbHBIX IIPUIIOKCHUAX
HeO6XOI[I/IMa pa3pa60TKa METOOAUK UX
NPpUMEHCHUSA C LC/IbIO obecrneyeHus 0e3-
OINIaCHOCTU MU COBMECTHUMOCTU C CYyLIE-

CTBYIOIIMMU WH(POPMAIITMOHHBIMU CUCTE-
MaMU.

K onHOMY M3 MpUHIIMTIMATEHO BaskKHBIX
BOTIPOCOB OTHOCUTCSI OTpaHUYEHHas
(GYHKIIMOHATBHOCTh TIaHmeTHbIX [1K
o cpaBHeHMIO ¢ IBM PC coBmecTUMBI-
MU KoMmbioTepamu. [1pu aToM Ha mep-
BBIif TJIAH BBIXOAUT BBIOODP OIepaluoH-
Holi cucTeMbl. B cymectBytomumx MuTep-
HET-TUTAaHIIeTaX MCIOIb3YIOTCSI Orepa-
1MOHHBIe cucteMbl Android (KommaHuu
Google); i0OS (kommanuu Apple), a Tak-
ke afgantaunu 6onee GyHKIUOHATBHON 1
pacrnpocTtpaHéHHOIt Windows 8 (Komra-
HuM Microsoft) WM BbICOKOHAIEXKHOM
QNX (kommanuu RIM). I1pu aTom uc-
MOJIb30BaTh BECh CIIEKTP CYILECTBYIOIIIE-
rO MPOrpaMMHOTr0 00ecTeyeHusl, JOCTYTI-
HOTO 7151 MEPCOHAbHBIX KOMITBIOTEPOB,
He TpeacTaBisieTcsl BO3MOXHBIM. [lo-
SICHUM 3TO Ha MpUMepe ornepaluruoHHON
cucrembl i0S, KoTOpasi OTHOCUTCS K Ce-
meiictBy UNIX-nogoOHBIX onepaliioH-
HBIX cucTeM. HecMoTpst Ha GoraThle mo-
TEeHLMaJbHbIE BO3MOXHOCTH, (PYHKIINO-
HaJIbHOCTh OMnepaloHHoi cuctembl i0OS
CUJIbHO OrpaHMYeHa MOJUTUKON KOMIIa-
Huu Apple. Hanpumep, ycTaHaBiuMBaTh
MPUITOXKEHUST MOXHO TOJIbKO U3 oDULHU-
aJbHOTO MarasuHa MnpujaoxeHuil. B cBs-
34 C 9TUM onepauroHHas cuctema Win-
dows 8 sBisiercst 0oJiee TpUBJIEKATEb-
Hoii. Y Windows 8 1mimpe (pyHKLIMOHaIb-
HbI€ BO3MOXHOCTH ITO CPABHEHUIO C APY-
TUMM OINEPALlMOHHBIMU CHCTEMaMH, B
TOM YHCJIE CYLIECTBYET MOTEHIMaIbHas
BO3MOXHOCTb MCIMOJIb30BaHUsI  MPO-
rpaMMHOro obecrieyeHus, MpeaHa3Ha-
yeHHoro a1t Windows 8.

Heob6xoa1uMo OTMETUTh, UTO, HECMOTPSI
Ha HU3KYI0 CTOMMOCTH KOMMEPYEeCKUX
IJIAHIIIETOB IO CPaBHEHUIO C 3alIUIIEH-
HBIMU KOMIIbloTepamu [ 1], miaHIIeTHbIE
I1K He umeroT HeoOXOAMMOI CTeNeHU 3a-
IIUTHI OT HECAHKITMOHUPOBAHHOTO JIOCTY-
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Ia, 9YTO CYIIECTBEHHO CHIXXAeT BO3ZMOX-
HOCTHU MX IPUMEHEHUsS B CITeIIUaIbHBIX
MpUJIOXKEeHUsIX. B cTparernu ucrmonab3oBa-
HUS MOOWJIBHBIX YCTPOWCTB B CITeIM-
aJbHBIX TIPWJIOXEHUSX [3] oTmedaetcs,
yto Tmepen MUHHUCTEPCTBOM OOOPOHBI
CIIA crourt 3amaua pa3pabOTKM CTaHAap-
TOB JJIs1 obecIieueHus 0e301MacHOCTU HMC-
noyib3oBaHus IuiaHieTHoix 1K 3a cuér
WX amanTalluyd JUIsi pPEelIeHUs CIelr-
aJbHBIX 3a/1a4. B cTparernu takxe oTMe-
YyaeTcs HEOOXOAMMOCTb pa3paboTKU CTaH-
JIapTOB MO KOHTPOJIIO TOCTyNa B MH(MOP-
MallMOHHbIE CHUCTeMbl MUHHUCTEPCTBA
06opoHbl CIIA ¢ momo1bi0 MOOUIBHBIX
YCTPOMCTB, PETYISIPHOMY CKAaHUPOBAHUIO
MOOUJIBHBIX YCTPOICTB, OOHOBJIEHUIO BU-
PYCHBIX 0a3, yCTAaHOBKE CUCTEMHBIX 00-
HOBJICHUIA, a TaK;K€ METOAUK CUHXPOHU-
3allMM MOOMJIBHBIX YCTPOMCTB.

[lepexon K MIMPOKOMY UCTIOJb30BaHUIO
TUIAHIIETOB TPeOyeT MPOBEACHUS CIEeIM-
aJIbHBIX TPEHUHTOB. B cTpareruu ucnonb-
30BaHUsI MOOUJIbHBIX YCTPOICTB B CIIELIU-
aJIbHBIX NMPUJIOXEHUsIX [3] oTrmevaercs,
YTO B TEPBYIO OYepeldb MOJb30BaATEISIM
JIOJKHA OBITH MOHSITHA pasHULA MEXIY
HCTIOJIb30BaHNEM MOOWIBHBIX YCTPOMCTB
B JIMYHOM XU3HU U MPU PELICHUU 3a1ay
crneuydanbHOro HaszHadeHus. [Ipu sTom
0co0oe BHUMaHUE yaeseTcss 00y4eHnIo
JIJIsI BbIOOpa TpedyeMoro ypoBHsT MHMOP-
MallMOHHOI 6e30MaCHOCTH.

PA3PABOTKA CNELMAJNIBHBIX
NMPUJIOKEHUA
Ana naAHWETHBIX MK

J171s1 mpUMEeHEHUSI TIJIAHIIIETOB B CITCILIM -
aJIbHBIX TIPUJIOXKEHMSIX TpeOyeTcs pa3pa-
00TKa CITeIIaJIbHBIX MOOMIIBHBIX ITPUIIO-
XKeHuii. B cTrpaTternu ncnonb30BaHUS MO-
OMJILHBIX YCTPOUCTB B CIIEIIMATbHBIX ITPH-
JIOKEHUSX [3] oTMedaeTcs, 94To K IepBO-
OoYepeIHBIM 3a7a4aM HEOOXOIUMO OTHEe-
CTH CO3IaHME Cpeabl pa3paboTKU MO-
OMJIbHBIX TIPUJIOXEHUM, BKIIOYAIOIIEH
cpeAcTBa pa3pabOTKH, TOKYMEHTAIIUIO U
aBTOMAaTHM3allMIO TIpoliecca peaan3aluu
KoJa u tectupoBaHusi. Heobxonumo ot-
METHUTh, YTO CYIIECTBYIOIIME KOMMEpUEe-
CKMe cpeabl pa3paboTKU MPOTPaMMHOTO
obecrieyeHUs 00ecTreYnBalOT 3TU TPebo-
BaHMSI, OJHAKO OHU OPUEHTHUPOBAHBI Ha
ornpenea€HHbIC OTlepallMOHHbBIE CUCTEMBbI.
B ctpaTeruu nucnosnb3oBaHUS MOOMIIBHBIX
YCTPOMCTB B CIIELIMATbHBIX MPUIOKEHUSIX
[3] orMeuaeTcss HEOOXOAMMOCTb CO3/1a-
HUSI Kpocc-TIaTOOPMEHHBIX MPUIIOXKE-
HUIi, CITOCOOHBIX pabOTaTh Ha pa3IMYHbBIX
oInepalMOHHBIX cucTeMax. B crpareruun
TaK:Ke yKa3bIBaIOTCS TPeOOBAHMUS K Cpeie
pa3paboOTKM: HaJM4ue BO3MOXHOCTEM,

CYILIECTBYIOIIMX B KOMMEPUYECKMX aHAI0-
rax, MojjiepXxKa CTaHAapTOB KOHTPOJIS
JI0CTYyIIa, obecrieueHre TpedboBaHmii Oe3-
OMAacHOCTU U HEOOXOAUMOM (PyHKIMO-
HaJIbHOCTHU.

K BaXXHBIM HalpaBJIeHUSM TaKXke OT-
HOCUTCS cepTUdUKaLMs pa3padoTaHHbIX
MOOMJIBbHBIX MpUIoXKeHW. OHa BKIIIOYa-
€T B ce0s1 MPOBEPKY BHIMTOJIHUMOCTH Tpe-
OoBaHMI1 6€30MaCHOCTH JIJ151 UCTIOIb30Ba-
HUSI B CETSIX COOTBETCTBYIOIIMX MUHU-
cTepcTB U BenoMcTB. OCHOBHOE BHMMa-
HUE yIeJseTCsl KOHTPOJIO BUPYCOB U
OTCYTCTBUIO BPEIOHOCHBIX MPOrpamMM-
LIMUOHOB. 1151 oOMeHa TaHHBIMU MEXIY
Ppa3IMYHbIMU T1aThOPMaMU MpeiaraeT-
csl TIPOBEICHUE UCCIIEIOBAHMIA IO BBIOOPY
obuero Qopmara mnepenayd JaHHBIX.
[Ipu sTOM 00513aT€JIbHO NOJKHO OBITh
cepTUGULIUPOBAHO OTCYTCTBUE BO3ZMOX-
HOCTH Iepexoa MoJb30BaTelisl U nepeaa-
YU CIIeMaTbHBIX JAHHBIX Ha HECAHKIIMO-
HUpPOBAHHBIE CEpPBEPHI M YCTPOMCTBA.
B crtpareruu ucnoyib30BaHUS MOOUJIb-
HBIX YCTPOMCTB B CHEIMAIBHBIX ITPUIIO-
KEeHMSIX [3] oTMeuaeTcs, 4To Tpu paspa-
0OTKE TIPUJIOKEHUI IS TIJIaHIIIETOB He-
00X0IMMO Y4eCTh KOPPEKTHOE BOCITPOM3-
BeJleHMEe MH(MOpMaIu ¢ yIETOM pazMepa
9KpaHa, O0cCoOeHHOCTU uHTepdelica,
BKJIIOYAsl XapaKTEePUCTUKU CEHCOPHOTO
9KpaHa, a Takxke Hajauuue monyseit GPS,
TMPOCKOIIOB U aKCeJIepOMETPOB U obec-
MeYeHNEe COCATMHEHUS ¢ 6eCIIPOBOIHBIMU
CETSIMU.

OCOBEHHOCTH NPUMEHEHMS
naAHWETHLIX MK
PA3JIMMHBIMMU
MNOJIb3OBATENIMMU

Ipu pazpaboTke METOIOIOTUN TIPUME-
HEeHUs TUTAHIIETOB B CIIEIUATbHBIX TIPU-
JIOXEHUSX HeoOXOmMMo YETKOE pasrpa-
HUYEHNE TUTIOB TTOJIb30BaTeNel ¢ yIETOM
0COOEHHOCTE! UX JOKHOCTHBIX 00sI3aH-
HocTeil. B ctpaTerun ncnonxbs3oBaHus Mo-
OWJIBHBIX YCTPOICTB B CIIELIUATBHBIX TIPU-
JIOXKeHUsIX | 3] BbigeneHo 3 TuIa moib30Ba-
Teseil: KOMaHIHBIN cocTaB, O0eBbIe MO~
paszzaeneHust u ciayxonl obecnieyeHus. [oa
OJIb30BATEIISIMU CITYXO0 0OecTieueH s To-
HUMAIOTCSI COTPYIHUKU, OOEeCreunBaio-
1ue padboTy ciyxo0 cBsa3u. K komangHoMy
COCTaBy OTHECEHBI JIN1Ia, TPUHUMAIOIINE
pemenust. K ciyxamnm 60eBbIX coerHe-
HUI OTHECEHBbI MOJIb30BATENN, BBITIOJ-
Hsole OoeBble Omepaluyd M HaXoms-
LIMECs] Ha Pa3IMYHBIX YPOBHSIX IOCTYMA K
CeKpeTHOI nHhopMaluuu (OTKPHITHIN 10-
CTYI, JJIS1 CIY)K€0HOTO MOJIb30BaHUSsI, CO-
BEPILIEHHO CEKPETHO U T.1I.) U Ha TEPPUTO-
puM, OTIMYAIONIEICS MO AOCTYMHOCTU

OECMPOBOJAHBIX CETell M TIO YCIOBUSIM
BHEIIHEH cpeabl ucroiab3oBaHus MHTep-
HET-TUIaHIIETOB (B BO3/AyXe, Ha KopabJie
WJIM Ha CWJIBHO TIepec€UeHHOI MECTHOCTH
u T.11.). Heobxoaumo OTMETUTH, YTO B
ctparteruu [3] oTMeuaercsi, 4TO JJis KO-
MaHIHOI'O cOocTaBa HEOOXOAMMO obecrie-
YUTb TPUOPUTET IOCTYIIA, B TO BPEMsI KakK
IJIS1 cITy>KalluX OOeBBIX MOApa3aeseHuit
HEoOXOIMMO MCIOJIb30BaHUE 3alIUIIEH-
HBIX KOMIbIOTepOB. OCOOEHHOCTH 3alliv-
IIEHHBIX KOMIBIOTEPOB MO CPAaBHEHMIO C
MX KOMMEPUYECKUMHU aHaJ0TaMM MOApo0-
HO paccMOTpEHHI B [4, 5].

IMepeuncnum Haubosee BaXKHbIE OCO-
OEHHOCTHU 3alIUIIEHHBIX KOMITBIOTEPOB.

1. YcTOoiuMBOCTD K BO3JEICTBHIO MEXAHHU -
yeckux (akropoB. MHTepHeT-IIaHIIET
JIOJIKEH COXPaHSITh pabOTOCITOCOOHOCTh B
YCJIOBUSIX BO3ACCTBUS BUOpAIIUii U MeXa-
HUYECKUX yoapoB (periaMeHTUpyeTcs
cranaaprom ucrnbitanuiit MIL-STD 810G,
meron 516.6).

2. YCTOHYMBOCTD K BO3/IEHCTBHUIO KJIMMA-
THYECKUX (paKTopoB. MHTepHET-TUTaHIIIeT
JIOJIKEH OBbITh pAOOTOCTIOCOOHBIM B ILIMPO-
KOM JMalia3oHe TeMIepartyp (periaMeH-
TUPYETCS CTaHAapTaMU MCIBITAHUIA: pa-
00TOCTIOCOOHOCTh MPU BO3AEHCTBUN BbI-
cokux temnepatyp — MIL-STD 810G,
meron 501.5, paGoTocnocoOHOCTH TpU
BO3IENCTBUU HU3KUX TeMiiepaTyp — MIL-
STD 810G, meton 502.5, u padboTocno-
COOHOCTB TIPU TEMIIEPaTypHOM IIIOKE —
MIL-STD 810G, meton 503.5) u ipu Bo3-
NEeWCTBUM MOHU3WPYIOINX W3ITyYeHUN
(pernameHTupyercst craHgaprom MIL-
STD-883).

3. O0ecnevyeHne 3aMUTHI HH(OPMATIHHN.
B maHmeTe Heobxoamma moIepkKa pa-
00TOCTIOCOOHOCTHU HOCcUTe el nHdopma-
IIVY 1 3aIIUTa OT HECAHKIIMOHUPOBAHHO-
TO IOCTYTIA.

HeobxoguMo oTMETUTH, YTO HanboJiee
nonysipHelii UHTepHer-mnaHiier iPad
MOXeT paboTaTh TOJTHKO B TUATIA30HE TEM-
nepatyp ot 0 1o 35°C, npu OTHOCUTEJb-
HOM BJI&XHOCTH OT 5 110 95% 0e3 KOH/IeH-
calviy ¥ CWJIBHO TeperpeBaeTcs Mpu 1o~
MaJaHuU TIPSIMOTO COJTHEYHOTO CBETA.

SAKJIIOYMEHMUE

B crathe paccMOTpEeHBI BOTIPOCHI TTPH-
meHeHus1 1raHmeTHeIX [1K B cmemm-
albHBIX TpUIIOKeHUsSX. HecmoTpst Ha
3HAYUTEJbHbBIE IIpeuMyIlecTBa, obec-
MevyrBaeMble KOMMEPUYECKUMM TTAHIIIECT-
HeMu 1K, 1 1ocTaTOYHO HUBKYIO CTOM-
MOCTb YCTPOMCTB, UX NMPUMEHEHUE IS
pellIeHUs CTIelIMaTbHbIX 3a/1a4 CACPKIBa-
ercst pssaoMm ¢dakTopoB. K BaxkHeHIIMM
clIeyeT OTHECTH OTCYTCTBUE BO3MOXKXHO-
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XapaKTepucTuku

BHewHuit Bup

iPad mini™

XapaktepucTuku nnanwertHoix MK

NKM-01

Getac E110

Panasonic FZ-G1

Tabauya 1

Getac 2710

Knacc sawutbi

IP65

IP65

IP65

1P65

[iByxbAfepHblit

Freescale i.MX6

Intel® Atom™ N2800

Intel® Core™ i5-3437U

Line out

(npu ncnonb3oBaHuUu
BOK-CTaHuuu);
Gigabit Ethernet

(4-KOHTaKTHBIIA);
IXLAN (RJ-45);
1xRS-232

IxLAN (RJ-45);
1xD-sub 9-KoHTaKTHBbI

Mpoueccop npoueccop A5 11Ty (2 appa) 1,86 My vPro™ 1,9 Ty, TIOMAP 4430 Dual Core
06vém 03Y [lo 1024 M6air 1-2 [6aiir 4 T6aiiT ?M?K“‘CTTSDF%E%SDRAM 1 GaiT MDDR
::x;ﬁﬁ:::: gz;ﬁgﬁm 8/16 I6aifT SSD 64 T6aiit SSD 128 T'Gaiit SSD 16 T6aiit iNAND
Pasmep gucnnes 7,9" 84" 10,1" 10,1" 7,0"
zzzﬁi:‘:"“e [lo 2048x1536 Toyek | 800X600 Touex 1366X768 Touek 1920%1200 Touek 1024x600 Touex

USB 2.0 OTG;

%r?]!)\lMZI;IEHOHbBOBaHMM IXBCTPOEH‘HW‘ 1xUSB 3.0;

AOK-CTaHUN n); T::SEV%%TIXOA 1xHMDI; .
Wurepdeitcul Pasbém Lightning E‘IS;V}nMCHOHbBOBaHMM LIRS i:aaap:;xiav;ﬁ: MicroSDHC;
BBOAA-BbiBOAA [OK-CTaHLMN); 2xUSB 2.0 1xUSB 2.0; 2xUSB 2.0

WUHTepdeiicbl cBA3M

Wi-Fi 802.11a/b/g/n
(802.11n B gnanasoHax
2,4 TTymn5IMy);
Bluetooth 4.0;

CDMA EV-DO Rev. A

1 Rev. B (800, 1900,
2100 Mlu);

GSM/EDGE (850, 900,
1800, 1900 MI'u);
UMTS/HSPA+/DC-HSDPA
(850, 900, 1900, 2100
Mry);

LTE (nonocsi 1, 3, 5, 13, 25)

Wi-Fi 802.11b/g;
Bluetooth;

GSM 900/1800, LTE
(onumnoHansHo);
nge SIM-kapTsl;
NFC (onuuoHanbHo)

10/100/1000Base-T
Ethernet;

Intel® Centrino®
Advance-N 6205;
802.11a/g/n Wi-Fi;
Bluetooth v4.0 class 1;
PY-aHTeHHa
pass-through gns GPS
1 WWAN

Bluetooth v4.0+
EDR class 1;

Intel® Centrino®
Advanced-N 6235
802.1a/b/g/n
coBmectumblit Wi-Fi

Bluetooth v2.1+
EDR class 2;
802.11b/g/n Wi-Fi

Anana3son pa6ounx ® -20...+60°C OF (—ia® _ ® _ ®
Temnepatyp 0...+35°C (-30°C onuws) 0...+60°C (-20°C onuus) | —29...+60°C 20...+50°C
;gg;’;‘;r:"'e 200x134,7X7,5 MM 260x180%23 MM 280X184x40,5 MM 270x188x19 MM 218x142%27 MM
Macca 0,341 Kkr 1,5 Kr 1,6 Kr 1,1 kr 0,8 Kkr
2:;21";"0"“" i0S Android 4.x Windows® 7 Professional | Windows 8 Android 4.1

1xPCMCIA Type II;

1XyCTPOICTBO YTEHMUSA

cMapT-KapT;

1XyCTPOICTBO YTEHNSA

SD-kapT (ycTaHoBneH

B cnot PCMCIA Type II);

MOZY/Ib WMPOKONONOCHO Moy 3.56 WWAN

gggﬂﬂ R Gobi 3000; (HSPA+/UMTS/EDGE/GPR

CLONASS/GPS SiRFStarIVTM’GPS; 1000Base-T/100 ] S/GSM);

Mogynb GPS u [JIOHACC; Moaynb GLONASS/ P6 VHTENNEKTYanbHOe ?aﬁ.'TX/S%OE%;%T’ E'Ba';%p EJFTI%“X'KOA(?B
llononHuTenbHoe BUEOKAMEpbI (OAHOBpeMEH_Ha” FEE yCTpoiicTBO Gés,lcm / . W {J ! fmeTOK’
ob6opyaoBaHue (dppoHTanbHas Al CMCTeM)', 6EeCKOHTAKTHOrO YTeHus ! . d -Kamepa.,

BUEOKAMEPa; Kamepa 3agHero BUAA; mopynb GPS;

1 3afHero BUAA) RFID u kapt (ycTaHoBneH s

LOK-CTaHuus 8 cnot PCMCIA); pa3bém ans umeetcs Ex-ucnonHexue
npw paelebadepat NOAKNOYEHNA BHEWHEeH | Ans paboTsl
ABTOMOBUEHOV aHTEHHbI goea3apxb|aoonaCHb|x
LOK-CcTaHuum: 4xUSB, pea
2xRS-232, 1xVGA,
1XMUKpOOH,
1xayAnoBbIxoa,
2Xpa3beém ans
NOAKNIOYEHNS
PY-aHTeHHbI
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CTU pa3pabOTKN COOCTBEHHBIX TTPUIOXKE-
HUi, HEOOXOAMMOCTb 00€CIIeUeHUS 10~
CTaTOYHOTO YyPOBHS MH(POPMAIMOH-
HOII 0€30ITacHOCTH, a TaKXe HeOo0XO0-
IMUMOCTh MCIOJB30BaHUSI B XKECTKUX
YCIIOBMSIX SKCITTyaTalluy (HU3KWE TeMIIe-
paTypbl, MexaHUYeCKHe yIapbl 1 BUOpa-
LU U T.IL.).

Ha poccuiickoM pbIHKE 3alIAIIEHHBIX
BBICOKOHAIEXXHBIX ruiaHIeTHbIX [TK 1mm-
POKO pacIpocTpaHeHa MPOLYKIIUS 3apy-
OeXXHBIX TTponsBoauTeseii: dupmbl Getac
(momenm F110, E110, Z710), dupmbl
Panasonic (mogenu CF-D1, CF-H2, FZ-
G1, FZ-M1). Cpenu oTe4ecTBEeHHBIX ITPO-
M3BOAMTENCH 3aIMIIIEHHBIX MOOMIbHBIX
BBIYMCIUTETbHBIX CUCTEM MOXKHO YITOMSI-
HYTb OTEUYECTBEHHBIX MPOU3BOAUTEEH
OAO HULBDBT (HanmpuMmep, nmepcoHallb-
Hast mopratuBHas DBM EC-1866.01 «Ky-
non» [6]), FASTWEL (sanpumep, miaH-
metHbIi Komnbtotep [TIKM-01 [7]), 3A0
HTL «DnuHe» (Hampumep, mopTaTUBHAS
DBM [8]).

B Tabauue 1 nmpuBeneHbl xapaKTepu-
CTUKM pa3inyHbIX maaHmeTHbix [TK 3a-
PYOEXHBIX U OTEYECTBEHHBIX TPOM3BOIM-
teneii. Cpenn pacCMOTPEHHBIX TIIaHIIIe-
TOB CJIEYET BBIACIUTD YCTPOIMCTBA, MO~
NepKMBaIOIIME ONMEePAlMOHHYIO CUCTEMY

Android (Hanpumep, [TIKM-01 u Getac
Z710). DTOo 00BSICHIETCS TeM, UTO YyXkKe
CYIIECTBYIOT TOTOBbIE IIPOrpaMMHBIE
peleHus, obecreynBaloiye 3auTy OT
aTak M OpraHM3alMIo J0CTyIa K 3allu-
IEHHBIM  MHMOPMALIMOHHBIM  pecyp-
caM. Cpeny BO3MOXHBIX PELIEHUI MOX-
HO YNOMSHYTh Kpunrtouuno3 ViPNet
Client g omnepalMOHHONW CUCTEMBbI
Android (OAO «MHupoTeKC», ceprucdu-
kaT cootBeTcTBUsI PCH Poccum Ne CD/
124-2226 [9]).

VYuThIBasi, YTO PHIHOK 3allUIIEHHBIX
KoMITbIoTepoB B P® BechbMa crierivduyueH u
CYIIIECTBYET 3HAYMTENIbHBIN CETMEHT, B KO-
TOPBII MOCTaBKa MHOCTPAHHOM BBIYMCITH-
TeJIbHOW TEXHUKU 3alpelieHa Jubo ocy-
IIECTBJISIETCSl MO KOHTPOJEM BOCHHOM
NMPUEMKM, pa3paboTKa M MPOU3BOACTBO
OTE€UYECTBEHHBIX TUTaHIIeTHRIX [1K sBisieT-
Cs1 OMHOM M3 TIPMOPUTETHBIX 3a1ad alb-
HEWILIETO pa3BUTHS HAYKW Y TEXHUKU B PD.
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