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KongurypupoBanue uHGOPMANMOHHOU CPeabI
MUKPOKOMIIBIOTEPOB C ONMEPANMOHHON CUCTEMOU
Microsoft Windows 10

®.0. Kacnapunckmii!

L 000 «MACTEP-MYJIbTUMEIUA»

AHHoTauusl. B crartee pe3tomMupoBaH 9-MeCSAYHBIH OMBIT KOH(PHUTYPHPOBAHUS
pactpenenéHHON WHGOPMAIIMOHHOM Cpelbl W3 INECTH MHKPOKOMIBIOTEPOB C
onepannonnoit cucremoit Microsoft Windows 10 B cooTBeTCTBUH ¢ mapaaurMoiu
BYOD (Bring Your Own Device). YcraHOBICHO, YTO JJIsi HAyYHO-00Pa30BaTEIbHBIX
npe3eHTaluii, O(UCHOW M TpPEeHAepCKOW JAEATEJIbHOCTH B HACTOAIIEE BpeMs
IIe7IecO00pa3sHO  HCIOJIBb30BaTh  OE3BEHTWJIATOPHBIE ~ MHKPOKOMITBIOTEPHI  C
neppopupoOBaHHbIM KoprycoM M BHyTpeHHel WiFi-antennoi, He meHee 4 10
orepatuBHOM U 64 I'0 mOCTOSHHOM MaMsATH, pa3béMoM KapThl mamstu MicroSD (TF,
He meHee 128 I'0, daitnoBas cucrema NTFS), rpapuueckum yckoputenem GPU Intel
HD Graphics, wunrtepdeticamu USB3.0 u HDMI. Ha ocHOBe CpaBHUTEIBHBIX
HKCIIEPUMEHTOB  CO3[aHbl ~METOJAWYECKHE PEKOMEHJAIMU 10  ONTHUMH3AlUU
KOH(UTYpHPOBAaHUS  aNNapaTHO-NIPOrPAMMHON  CpeAbl MHUKPOKOMITBIOTEPOB B
CTallMOHAPHBIX M MOOWJIBHBIX YychnoBHAX. OTMedeHbl o00mume npodiaeMbl mpU
HOJKIIFOUCHUH TNepu(epruitHbIX yCTpoiicTB mocpenctsoM Bluetooth sciencteue nx
OTKJIIOYCHUS CHUCTEeMOH ONTUMH3AIMM 3HepromnoTpediaeHus. I[IpoaHann3upoBaHbl
npobaembl  KpynHbIX  oOHOBienuit Windows 10, a Takke COBMECTHMOCTH
nporpamMmmHoro obecredenust Microsoft Store w cropoHHHX NPOW3BOJUTEINECH.
PexoMeH10BaHO CHENMATN3UPOBATh OTAEIBHBIC MUKPOKOMITBIOTEPHI Al pabOTHI C
32-OMTHBIMH ~ TIPWIOKEHUAMHU;  OyXraNTepCKUMH U KpHUNTOrpaduyecKumu
nporpaMMaMH; a TakXKe TPOBEACHHUS NPE3CHTAlMid C WX BH/CO3AMHCHIO.
[IpennosxeHsl BApHaHThl ONITUMAIBHOTO KOHGUTypupoBaHus MeHIo «Ilyck» pabouero
croma Windows 10. CrmemaH BBIBOA, YTO CIIEI[HATU3AIMS alllapaTHO-TIPOrPaMMHOM
KOH(QHUIypallud  COBPEMEHHBIX  MHUKPOKOMIIBIOTEPOB  TIO3BOJISIET  YBEJIMYHTH
3¢ PEeKTUBHOCTH PabOTHI C MPUMEHEHHUEM OJNHOYHBIX YCTPOHCTB M UX COMPSDKEHHBIX
CHCTEM B COOTBETCTBHHU cO cTangaptamu BYOD.

KawueBble ciaoBa: mukpokomimbiopep, MUkpolIK, Windows 10, konduryparus,
Hayka, oOpa3zoBaHue, OusHec, Tpeiaunr, BYOD,
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Configuring the information environment of
microcomputers with the Microsoft Windows 10
operating system

F.O. Kasparinsky!
! MASTER-MULTIMEDIA Ltd.

Abstract. The article summarizes the 9-month experience in configuring a
distributed information environment of six microcomputers with the Microsoft
Windows 10 operating system in accordance with the BYOD (Bring Your Own
Device) paradigm. It has been established that for scientific and educational
presentations, office and trading activities it is currently advisable to use fanless
microcomputers with a perforated case and an internal WiFi antenna, at least 4 GB of
RAM and 64 GB of permanent memory, a microSD memory card slot (TF, at least
128 GB, NTFS file system), Intel HD Graphics, USB3.0 and HDMI. Based on
comparative experiments, methodological recommendations were created on
optimizing the configuration of the hardware-software environment of
microcomputers in stationary and mobile conditions. Common problems were noted
when connecting peripheral devices via Bluetooth due to their disengagement by the
energy optimization system. The problems of major updates of Windows 10, as well
as the compatibility of Microsoft Store software and third-party manufacturers, are
analyzed. It is recommended to specialize individual microcomputers for working
with 32-bit applications; accounting and cryptographic programs; as well as
conducting presentations with their videorecording. Options for optimal configuration
of the Start menu of the Windows 10 desktop are suggested. It is concluded that
specialization of the hardware-software configuration of modern microcomputers can
increase the work efficiency with the use of single devices and their systems in
accordance with BYOD standards.

Keywords: microcomputer, microPC, Windows 10, configuration, science,
education, business, trading, BYOD,

Omnepanmonnas cucrema Windows 10 [1] ¢ moMeHTa cBOero Bbixoza 29 HIOJIs
2015 1. HaxomuTcs B (pa3e AKTUBHOM amanTanuu K WHQPOPMAIMOHHON cpeje
MOJMMOP(HBIX TOJIL30BATEIBCKUX YCTPOMCTB (CEpBEpHI, IECKTOIBI, HOYTOYKH,
yIbTpaOyKu, HETOYKH, MHHHU-KOMIIBIOTEPBI, MHKPOKOMIIbIOTEpPEl  (MUKpPOIIK),
MOOWJIbHBIC TENe(POHbI M TPOYME HOCHMBIC TICPCOHANBHBIC YCTPOMCTBA) B
cootrBeTcTBUU ¢ mapanurmoit BYOD [2]. O0 3ToM CBHIETENBCTBYET aamnTallys BCeX
aneMeHTOB uHTepdeiica Windows 10 k KCIoJIb30BaHIIO HA MOOWIIBHBIX YCTPOMCTBAX,
BHEJIPEHHE CHCTEMBl KOHTPOJISI W SKOHOMHUHU DHEPrONOTPEOJICHUS allapaTHBIMA |
POTPAaMMHBIMH KOMIIOHEHTAMH, BCECTOPOHHEE HWCIIOJIb30BAHUE TEIEMETPUU IS
KOHTPOJIS pabOThl KOMIIOHEHTOB C IENIBI0 HCIpaBICHUS J1€(HEKTOB CHUCTEMBI,
KJIOHUPOBAaHHE CBOMX MPOrPAMMHBIX MPOAYKTOB B TMPOCTPAHCTBA JPYTUX
orepannoHHbIX cpex (yerpoiictBa Apple u Android).
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B nactosmee Bpemsi pazpaboTka MHUHHUATIOPHBIX KOMITBIOTEPOB IS Pa3HBIX
chep npUMEeHEeHHUs! HaXOUTCs B (paze akTUBHOTO SKCIIEPUMEHTA, KOTJJa OOHOBJICHHBIE
MOJICNIA YCTPOMCTB TMOSABISIOTCS HEOOJBIIMMHU MAPTUSMU M BKJIIOYAIOT B CeOs
opunmansuyo aurensuo Windows 10. B teuenue meporo moayroaus 2019 roma
cTanu HexocTymHbl aBe Mojaenn MukpollIK (BBen [3], MeLE [4]) u mosBuiack oaHa
HoBas (ACEPC [5]). Yxe noctymnusl nepBbie cMapTdonb! ¢ nonHonenno Windows
10, opueHTHPOBAHHBIC HAa MCIIOJIB30BAaHKUE B IPOPECCHOHATILHOM JIeATeIbHOCTH [6].

Croumocts MukpolIK comocraBuma ¢ menoit mpuodperenms Windows 10
Home [1] mi1s ycTraHOBKM B JI00OW KOMIBIOTEp 0€3 OMEPAIMOHHONW CHCTEMBI.
CoBpeMeHHass ~ IleHOBas  moiuMTuka  pacnpoctpanenuss  Windows 10 ¢
WHHOBAIIMOHHBIMHU ycTpoiicTBamu ($5) MO3BOIAET MHUIIMATHBHBIM HCCIIEI0BATEIISM
aKTUBHO JKCIIEPUMEHTHUPOBATh C TMPUMEHEHHEM KOMITBIOTEPHBIX HOBHHOK B
pa3Hoo0Opa3HbIX cepax, MpubIMKas MOMEHT O(UITMATIHFHOTO BBIX0JIa CMAapT(OHOB C
nosHonieHHo# Windows 10, npeaHa3HaYeHHBIX IS ITUPOKOT0 Kpyra Mojib30BaTelIeH.

Jnsa npoexkta MACTEP-MVYJIbTUME/IMA oxa3anoch akTyalabHbIM IIPOBECTHU
AKCIEPUMEHT MO 3aMEHE TPaJAUIMOHHO MCIOJIb3yeMON O(PUCHON M TMepCOoOHATbHOU
BBIYMCIUTEILHON  TEXHUKUA  (JIE€CKTONbI, HOYTOYKM W  yJIbTpaOyku) Ha
MUKPOKOMITHIOTEPHI, TPEACTABISIONIME COOOM CHUCTEMHBIA OJOK TMEPCOHAIHLHOTO
KOMIIBIOTEpa B KOPITyCE pa3MepOM C Mapy CIIUYEHHBIX KOPOOKOB. ITOT HHTEPEC OBLI
00yCIIOBJIEH MCTOPUYECKU CioXuBIIehcsa mnpakTukod. Ilocnennue 10 ner Bce
HOYTOYKH HCIIOJIb30BAUCh UCKIIOYUTEIIBHO B POJM BBIYUCIUTEIBHBIX CHUCTEMHBIX
0J10k0B, a uHTepdericHas nepudepust (MOHUTOPHI, KIIABUATYPHI, MBI, TpadUyecKue
IJIAHIIEThl, BeO-Kamepbl, MUKPO(MOHBI, AKyCTHYECKHE CHUCTEMbl) HaxXOJIUJacCh B
oOlIeM TMOJIb30BAaHUM W NPUCOEAMHANACh K KaXJAOMy H3 YCTPOICTB IO Mepe
HeoOxoaumocTu. TakuM o00pa3oMm, Bce KOMIUIEKTYIOUIME HOYTOYKOB, KpOMe
KOMITOHEHTOB CUCTEMHOTO 0JIOKA, OKa3bIBAJIMCH MPAKTUYECKH HEBOCTPEOOBAHHBIMH.

Brei6op muxpollK m1st skceprMeHTOB MO MOJEpPHHU3AIUN HH()OPMAIIHOHHOM
cpenbl mpoekta MACTEP-MYJIBTUMEJIUA 6511 00yclioBIIeH X MOOMIBHOCTBIO
no crangapty BYOD [2], B oTimume OT MUHU-KOMITBIOTEPOB Pa3MEpoOM C KHHTY
dopmara A5 [7]. Onam moaenn MukpolIK mo3uIMOHUPYIOTCS KaK pa3BlIeKaTEIbHBIC
WuaTepHeT-Meauaruieepsl 1 JOMAIIHUX KUHOTEaTpoB [8], apyrue pekoMeHI0BaHbI
mis  OoQHCHOro, MyOJUYHOTO (MHTEPAKTUBHBIE CIPABOYHBIE CHUCTEMBI) H
CHCIMAILHOTO TMPUMEHEHHsI (MOHHTOPHUHT OXpaHHBIX cucTeM) [4], a HekoTopbie
MOJIENIM TIPEIIOJIaraeTCsl UCIOIb30BaTh B HAYYHO-00pPA30BATENIbHON JEATEIbHOCTH
Npyd 4YTeHUHM JeKiumid u jaokianoB [3, 5]. Llenpro 3Toro wuccienoBaHusi ObLIO
OTIPENEIUTh MUHUMAJIbHYIO anmnapaTHO-IIPOTrPaMMHYIO KOH(Uryparuo
coBpeMeHHbIX MUKpOIIK i mpumeHeHuss B Hay4yHO-00pa30BaTEIbHON U OPUCHOM
cdepax IeaTeIbHOCTH.

1. AnnapaTHasi KoHGUrypanusi MUKPpOKOMIIbIOTEPOB

DKCHEPUMEHTHl 10  KOH(GHUTYPHUPOBAHUIO  MH(MOPMAIMOHHONW  CpEJIb
npoBoauinck ¢ 6 MukpollK 4 momeneii, y KOTOPBIX OTIMYanach 0a30Bas anmapaTHas
komiutekTanus (Tabmuua 1): nenrpanbubiii  mporeccop (CPU Intel), pasmep
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ornepatuBHo (RAM LPDDR3) u nocrosaHol mamsatu (EMMC); tum oxnaxaeHus
(axTuBHOE/MMaccuBHOE); Hamuume Oatapen CMOS, puemner antennsl (Ext WiFi),
pazbeMoB s noakiaroucHus Muarepuer-kadens (LAN Rj45) u aymumonepudepun
(Audio jack 3,5 mm). Cnenyer oOpaTHTh BHUMaHHUE, YTO B YCTpOMCTBax Oe3 OaTapen
CMOS HeoOXOAMMO  HEMOCPEACTBEHHO  TOCJIE€  BKJIIOYEHHS  OINEPATUBHO
KOPPEKTHPOBAaTh CHCTEMHYIO JaTy M BpeMs BO H30ekaHne KOH(IUKTOB
CHHXPOHH3AIMH JaHHBIX C 00JAaYHBIMH XPaHHIUIIAMHU, KOTOPBIE TOIKIFOYAIOTCS Ha
(bUHATBHBIX CTAAUSIX 3arPy3KH OMEPAI[MOHHON CHCTEMBI KOMITbIOTEpA.

Tabnuma 1. AnnapatHpie XapaKTepUCTUKH MUKPOKOMIIBIOTEPOB

Nms [IpouzBoau- CPU | RAM, | eMMC, | Barapes Ext LAN | Audio

TEIIb Intel I'o I'6 CMOS | WiFi | Rj45 | jack
FOKWSRO08 | Rombica [8] | Z3735F 2 32 Her Ecte | Her Her
FOKWSB09 | BBen [3] Z8350 4 64 Ecth Her Her Her
FOKWSM10 | MeLE [4] N3450 4 32 Ectp Ecte | Ects | Ecth
FOKWSA11l | ACEPC [5] Z8350 4 64 Ectb Her | Her Her
FOKWSA12 | ACEPC [5] Z8350 4 64 Ectp Her Her Her
FOKWSA13 | ACEPC [5] Z8350 4 64 Ectb Her | Her Her

1.1. OmneparuBHasi, NOCTOSIHHASI M pacIIupsieMasi NaAMATh

OnbITel MOKa3alu, 4TO g KOoM(OpTHOM paboTel HemoctatouHo 2 [0
OIepaTUBHOW mamsATH: Mojenb Rombica [8] oTnuuanack 3aaepKkaMu BbI30Ba MEHIO
«Ilyck», 3amemyieHueM pabOTbl MPU  OJHOBPEMEHHBIM  OTKpBITUM  OoJee
HOJIYAIOKUHBI OKOH Opay3epa CO CTpaHULAMU MHTEPHET-CAUTOB U BBIBOJOM
pEeKOMEHJAIMi YBEIUYUTh pa3Mep onepatuBHOM mamsaTud a0 3 I'0 mpu paborte ¢
6azamu paHHbIX 1C-IIpeanpusitue. MukpollK ¢ 2I'6 omnepatuBHON naMATH
CIpaBiiAeTCs C pabOTOM OJIHO3aJ]aYHOTO BOCIPOU3BEICHUS KOHTEHTAa (BEIlaHUE
unTepHeT-TB, mpourpeiBanne Meauadaiiios, AeMOHCTpanus ciaigos PowerPoint,
MOHHMTOPHHI  TporieccoB). Bce ocrampabie MukpollK ¢ 4 I'60  mamsaru
(GYHKIIMOHUPOBAIA C JIOCTATOYHOM CKOPOCTBHIO TIpHM pPabOTe B MHOT03aJaqHON
Hay4YHO-00pa30BaTeNbHON W JIeTI0OBOM WHOOPMAIMOHHOW cpefe (MHOTOOKOHHOE
OTKPBITHE HECKOJIBKUX Opay3epoB, acCCOIMUATUBHBIX KapT, DJIEKTPOHHBIX TAOIUIl U
TEKCTOBBIX IPOIIECCOPOB, OyXraaTepckux 0a3 JaHHBIX C KpUITOMpoBaiinepamu). B
HACTOSIINH MOMEHT HOSBUINCH Mojeau MUKpOIIK ¢ 6I'0 oneparuBHO# mamstu [9] u
UX MOJKHO TMOPEKOMEHJOBaTh [JIsi pabOThl C PECYpPCOEMKHUMH IporpaMMamMu st
MHOTOJIOPOKEYHOTO peAakTUpOBaHUs BUACO. CTOMMOCTH ONEPATUBHOM MAMATH B
Havase 2019 roma cocraisiia nmopsiaka $25/T°0.

B 2019 rogy moaenu mukpollK ¢ Hakomurtensimu naHHbix oObemom 32 I'0
Hayall yCTylaTb MECTO ycTpoucTBam ¢ 64I'0 mOCTOAHHOW NaMsATH BCJIEACTBHUE
HEJIOCTaTKa MecTa JJIsl IITAaTHBIX MPOLEeaAyp OOHOBJEHHUSI ONEPAlMOHHON CHUCTEMBbI
Windows 10, tpeOyromux He meHee 15 'O cBoOOaHOTO MecTa, TOraa Kak 0a30BbIii
Habop MoOAyJell OnepalMOHHOM CHUCTEeMbl W MHUHUMAJIBHOTO IPOrPAMMHOTO
obecrieueHrs MOXKET cOCTaBlATh mopsiaka 25 ['6. CToMMOCTh OCTOSSHHOM MaMsITH
it MukpolIK (eMMC) B nagaie 2019 roaa cocrasisiia nopsiaka $2,5/T°0.
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VY Bcex nporectrpoBaHHbIX Mozener MUKpOIIK mmenocs o ogHOMy pazpémy
s kapt namsata MIcroSD (TF ¢ makcumanbsHo# éMmkocThio 128 I'0), B KOTOpBIi
BCTABJSIUCHh OTIENBHO IMproOpeTaeMbie MICrOSD kaptel. Ha MOMEHT HammcaHwus
CTaThU JIydlIMMH MICrOSD-kapTaMul [UIsi HMCIOJB30BAHHUS B MHUKPOKOMIIBIOTEpAX
okazaimuch Kingston Canvas React microSDXC 128Gb UHS-1 U3 V30 Al + ADP
(100/80 Mb/s), mo3BostonIME B pPEATLHOM BpPEMEHH OCYIIECTBIATh Ha HHUX
BUJIe0o3anuch B popmare 4K.

OnbITel TOKa3aau, 4YTo cBsA3b MUKPOIIK ¢ kapToi mamsiTh MOKET yTpauyuBaThCs
BCIICJICTBHE COOEB B paboOTe OINEpallMOHHOM CHUCTEMBl W BO3JCHCTBHUS CHIIBHBIX
SJIEKTPOMArHUTHBIX mosiel. HamexxHocTh pa®oThl MICrOSD  kapThl 3aBUCHT OT
KOHKpeTHOro oOpasna MukpollK (3apeructpupoBansl yacteie coou y FOKWSM10,
penkue coou y FOKWSR08, FOKWSB09 u FOKWSALS3, ortcyrcTBue cOoeB
FOKWSA1l u FOKWSAL2). Jlns BoccraHOBJIeHUs paboTel MICroSD  kapt
JOCTaTOYHO BBIKIIIOUEHHUsI, oOecTouumBaHus U BkiarodeHUss MuUkpolIK. Ilomumo
SKOHOMHUHU MECTa B OCHOBHOM HAaKOINUTENE, OpPraHu3alus XpaHEeHHs] MpPOrpaMM U
0JIb30BaTEILCKUX (haiiIioB Ha M3BJICKaeMoi MICroSD-kapTe mo3BOJIAET ¢ JETKOCTHIO
BOCIIOJIb30BaThCS MMHU B aBapUUHBIX CHUTYyallUAX MOBPEXKICHUS HEU3BJICKAeMOTO
OCHOBHOT'O HAKOTTHUTEJIS.

1.2. T'paduueckas nmoacucrema

Bce mporectupoBanusie  Moaenu — MukpollK  umenm  rpaduyeckue
COMPOILIECCOPHI ¢ JieKIapupoBaHHON moaaepkkoit paspemenus 4K ULTRA HD 60
fps: Intel Gen8 HD Graphics (BBen [3]) GPU Intel HD Graphics 400 (ACEPC [5])
GPU Intel HD Graphics 500 (Rombica [8] u MeLE [4]). Ha mpakTrka oka3ajioch,
yro Bce Mmozenu MuKpolIK, kpome BBen [3], 6e3 mpoOiemM BOCIPOHM3BOIMIM
MHTEpHET-BUAEO U 3UpHOE Belanue ¢ pazpemeHuem HD.

BriBog TCHEPUPYEMBIX MukpolIK ayJTMOBU3YyaJTbHBIX CUTHAJIOB
ocymecTBisercs yepe3 uaTepderic HDMI, ycToHunBOCTh pabOThl KOTOPOTO MOXKET
3aBUCETh OT BBICOKOI'O KadyecTBa KaleJell M HMCIOJIb3yeMbIX MepexOomHHKOB. [Ipu
Hanuuuu cootBeTcTByoero HDMI-pazsema B monutope, MukpolIK mMoxkeTr ObITH
MOJIKJIIOYEH K HEMY HEMOCPEICTBEHHO, MPH TMOMOIIM KOMIUIEKTHOTO YUTMHHUTEIS
(BBen [3] u ACEPC [5]) unu anantepa ans HDMI-ka6ens (Rombica [8], MeLE [4]).
OmnbIT TOKa3an, 4to ycTpoiictBo Rombica [8] ycnemno moakimoyanoch K J00ObIM
MOHHTOpaM TOCPEACTBOM pa3HOOOpa3HbIX Kabenedd u nepexoanukos (HDMI, DP,
DVI. VGA), namd TOAKIIOYEHUS  OCTAIbHBIX  yCTPOMCTB  TpeboBajach
BbICOKOKauecTBeHHass kommytanus, a MEKpolIK BBen [3] u ACEPC [5] okazammchk
HecoBMecTUMBI ¢ VGA-MoHUTOpamMu.

1.3. Hurepdeiicbl 00MeHa JAHHBIMH

s cereBoro oomena maHHbIMH MUKPOIIK cHaOeHbl AByXIuama3oHHBIMU
monyasmu WiFi (802.11 a/b/g/n/ac, 2.4 TTu & 5 I'Tn) ¢ Buyrpenneii (BBen [3],
ACEPC [5]) unu Buemneit anternor (MeLE [4], Rombica [8], Azulle [9]), a monemnu

371



MeLE [4] u Azulle [9] nomonnenbl pazbemom Rj45 TI'mradbutHoro LAN. OmbIThl
MOKa3aJld, YTO JIOKAJIW3aIlksl aHTEHHbl HEe BimseT Ha ckopocth WiFi-iepenaun
naHHbIX (mopsaka 20 MOuT/c Ha BXOJ M BBIXOJ), HO KPEIUICHUE BHEIIHEH aHTEHHBI
MOXET 00JIaMbIBaThCs 0€3 HapYIICHUS TMOJIE3HOTO (PYHKIIMOHAJIA MOCye 2-MeCIYHON
OKCIUTyaTallul, TpeOyromel W3MEHEHHsS TIOJIOKCHHUS aHTeHHBI I JOCTyIa
Haxomsmierocs o Heit USB-pazwema (Rombica [8]).

Y Bcex wmukpollK wmammuecTBOBaym OecrpoBogHor Mmoayias Bluetooth 4.0,
KOTOPBIA OTKJTFOYAJICS CHCTEMOU ISl SKOHOMHH JJICKTPOTIOTPEOICHUS, BCIICICTBHE
4yero sKcIuIyaTanus mporectupoBanHbix Mbiirei (SONY VGP-BMS15, Logitech MX
Master, Logitech MX Master 2S, Logitech MX Anywhere 2S) u xnaBuaryp (SONY
VGP-BKB1, Logitech K375s, Logitech K480, Logitech K810) ¢ wunrepdeiicom
Bluetooth okasanach HEBO3MOKHOW BCIIEACTBHE 3aCPKEK PEAKIIUK U TIOTEPU CBS3H.

Hanéxnoe moaxmroyeHue mnepudepuu y BCeX MPOTECTUPOBAHHBIX MUKPOIIK
obecneunBain 2 pasbema USB (yctpoiictBo Rombica [8] Obuto cHaOkeHO
pazsémamu USB 2.0 u microUSB 2.0, a octamphbie umenu 1o ogHomy USB 2.0 u
USB 3.0 pa3sémy). OueBHHO, YTO I MepeHoca OOJBIINX MACCHBOB JaHHBIX
3¢ (PEKTUBHO UCTIOIB30BATh MOJIEIH, CIOCOOHBIE HCIIOIL30BaTh MpoTokoa USB 3.0.

1.4. DaekTponuTaHUE H OXJIAXKIEHHE

[Turanue BCEX MUKPOKOMITBIOTEPOB OCYILIECTBIISIIOCH qyepes
crienuanu3upoBanubiii  pazbém MicroUSB (5B/3A), BecbMa TpeOOBaTeNbHBIA K
BBICOKOMY KayeCTBY KOMMYTHpyeMOro kabeins. Bce Gioku muTtaHus u3 KOMILIEKTa
noctaBok MUKpolIK B Xoje »skcrulyatauud HOpUIUIOCh 3aMEHUTh Ha Oosee
KagecTBeHHBIe cereBbie ycrpoiictBa (Rock T14 Travel Charger 3xUSB3A), kaxmoe
M3 KOTOpPBIX OO€cHeuynBalio OJHOBPEMEHHOE NUTaHue ogHOro MHKpolIK wu
HOJIKITIOUEHHOTO K HeMy niepudepuitnoro USB-pa3serButes (cM. pasien 2).

Mogens BBen [3] ornnuaercs HanwumeM akTuBHOTO oxjiaxaenus (Internal
Intel Mute fan), npoGiemMsl ¢ 3amycKkoM KOTOPOH MPEMSTCTBYIOT HCIOJIh30BAHHUIO
TOTO  YCTPOWCTBA B  PEXHME YacCTOrO  BKJIIOUEHHS-BBIKIIOUEHUS.  3BYK
BEHTHJISITOPHOM CHCTEMBI OXJIQXKIEHHSI KOMITBIOTEpA MEIIAET BBHITIOJIHEHUIO padoT,
CBSI3aHHBIX CO 3BYKO3aMMChIO. bBBUIO yCTaHOBIEHO, YTO OE3BEHTUIIATOPHOE
ycrpoiictBo Rombica [8] ¢ HaumeHbInmM pa3smMepoM  3aKpBITOrO  KOpITyca
meperpeBaeTcs B PEKHUME MHOT033/J1a4yHOTO  HCIIOJIB30BAaHUSI C  TMOCIEAYIOUIeH
OCTAaHOBKOW paboOThl OINEepalnoHHON cucteMbl. Hambosiee KpymHOE YCTpPOWMCTBO
MeLE [4] ¢ 3akpbITBIM KOpPITyCOM B IMPOIIECCE MHOTO033Ja4HON paOOTHI OIIYTHMO
Haepesaemcsi, HO QYHKIIMOHUpPYeET Oe30TKa3Ho, a mojenn BBen [3] uw ACEPC [5] ¢
neppopupoBaHHBIMUA KOpPITyCaMH B JIIOOBIX peXHMax HarpeBaroTcsi ciaabo u
(YHKIIMOHUPYIOT YCTONYHBO.

Taxum oOpa3omM, Al HayYHO-00Pa30BaTENIbHBIX, AEIOBBIX M Pa3BIEKATEIbHBIX
Heneil Mbl PEeKOMEH/AyeM HCHOJb30BaTh OE3BEHTUIISITOPHBIE MHKPOKOMIIBIOTEPHI C
nepdopupoBaHHbIM KoOprmycoM u BHyTpeHHer WiFi-anTennoit, He wmenee 410
orepatuBHO 1 64 I'6 mocTostHHOM mamMsTH, pazséMoM kapTel namsitu Micro SD (TF,
He wmenee 128 10), rpaduueckum yckopurenem GPU Intel HD Graphics,
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untepdeiicamu USB3.0 u HDMI. Tlockonbky kaxaprii Momyns uHTepdeiica (Rj45,
Audio u mp.) SIBISETCS UCTOYHHUKOM JOIOJHHUTEIBHOIO HArpeBa, IejIecoo0pa3Ho
MUHUMM3UPOBaTh amnmapatHbii QyHkuonan wMukpollK u cnenumanusupoBaTh
cBoWicTBa  WH(GOpPMAIIMOHHOW  cpeAbl  MoAKIo4YaemMoil  mepudepuend. s
NpEAOTBPALICHUSI ~ BO3HUKHOBEHHMS  aKyCTHUECKHUX  IOMEX  PEKOMEHIYeTCs
OpraHu30BaTh JJICKTPOCHAOKEHUE MHUKPOKOMIBIOTEpA U CBSI3aHHBIX C HHUM
aKyCTUYECKUX CHUCTEM Uepe3 pa3Hble OJIOKU 3IEKTPOITUTAHMS.

B moneBbIx ycrnoBUSAX MHUKPOKOMIBIOTEPHI U MOAKIIOYaeMbIe TepuepuitHbIe
ycTtporictBa (USB-pa3BeTBuTENM M XpaHWIHINA, AyJHOYCTPOMCTBA, dKpaHbl U T.1I.)
MOTYT TOJy4aTh JJICKTPONUTAHUE OT aKKymyJsTopoB (OaHkoB »Hepruu) ¢ USB-
Bbixosamu (5B/2A) u émkocthio He meree 10000 MA/4. B cranimoHapHBIX YCIOBHSIX
anekTpornutanue MUKpolIK u mepudepuiinpix ycrpoiictB ot USB-6aHKoB 3HEpruu,
MMOCTOSIHHO TOJKJIIOYEHHBIX K JJIEKTPUUYECKOW CETH, MOXKET PaccMaTpPUBATHCS Kak
anbpTepHaTHBa OecriepeOOMHBIM UCTOUYHUKAM MU TAHUS.

2. Ilepudepuiinbie ycTpoiicTBa

B cootBerctBUUM co crangapramu BYOD [2], mukpollK moxxHO moakitouath
nocpenctBoM HDMI-pa3bema HE TOIBKO K KOMIBIOTEPHBIM MOHHMTOpaM, HO U K
TEJIeBU30paM, JUCIUIESIM C CEHCOPHBIMH WHTepdericamMu u T.1. JJiT MOHUTOpPUHTA
3ByKa YJOOHO HCIIOJIb30BaTh BCTPOCHHBIE JTUHAMUKH TPaQUUYECKUX MOHHUTOPOB,
nonyyaromue curHan yepes HDMI wimm Display Port (DP) mnocpeactBom
CIIEIHAIBHOrO KOHBepTepa [12]. BriBoxg 3Byka Ha KadyeCTBEHHbBIE AKYCTHYECKHE
CHUCTEMBI 11eJ1ecO000pa3HO OCYIIECTBISATh MOCPEACTBOM MOAKI0UYaeMoil k MukpollK
BHemHer USB-3BykoBoii kapThI [13].

[Ipu BBIOOpE CEHCOPHBIX B3KpaHOB Mg padborel ¢ MUKpolIK B moneBbix
YCIOBUSX IIefiecoo0pa3Ho oOThaaBaTh npeamnoutrenue monensm (Kenowa u T.1.),
nosydaromuM nutanue oT MUkpolIK depez USB-mopt omHoBpemMeHHO ¢ 0OMeHOM
JAHHBIMM ~ MHOTOTOYEYHOTO MMO3UIIMOHUpOBaHUs (mojaepkka 10-manbiieBoro
crioco6a BBojia nHpopManuu) u 1024 rpaganvsMu CUIbI HOKATHS.

B oTcyTcTBHE CEHCOPHOTO 3KpaHa MO3UIIMOHUPOBAHUE KYypCOpa U BBOJ TEKCTa
OCYUIECTBJISIETCSI TTOCPEJICTBOM KOMITBIOTEPHBIX MBIIIEH W KilaBuatyp. B pe3ynbrare
AKCIIEPUMEHTOB C TOJIKJIFOYEHHEM OeCIPOBOJIHBIX MbIIIEH U Ki1aBuaTyp K MUKpolIK
OBLJIO YCTAHOBJIEHO, B YCIOBUAX MOIUMOP(HBIX WHOOPMAIIMOHHBIX Cpel C
Pa3IMYHBIM JIEKTPOMArHUTHBIM (POHOM HamboJjee yCTOMYMBO paboTal0T yCTPOCTBa
Logitech ¢ mpuémuukom Unifying, moakmogaempiM depe3 pazbem USB. Jlns
MH(GOPMALIMOHHON cpeibl U3 2-3 MUKPOKOMIIBIOTEPOB 1IEIECO00Pa3HO UCIIONb30BATh
MOJICTTH MBIIICH W KJIaBUATyp ¢ MOIepkkor eamHoi cpensl (Logitech Flow), B
KoTopoi cHaGxkeHnble UNifying-npuéMHNKaMi KOMIBIOTEPHI YIPABISIOTCS OIIHUM
KOMIUIEKTOM MBIIIA W KJIaBUATypbl 0€3 TMPUMEHEHHWs amnmapaTHbhIX KHOTIOK
nepexitoueHus pokyca (cM. pazzaen 9).

Jns  ynpaBiaenuss MukpolIK Bo Bpemsi  JIEKIIMOHHO-TIPE3EHTALMOHHOM
NESATEIbHOCTH  PEKOMEHJYETCsl  HMCIOJb30BaTh  CHELHAIbHYI0O  MHUHHATIOPHYIO
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KJIaBuaTypy C coOctBeHHbIM USB-puéMHUKOM, CEHCOpPHOM MaHENbio, a TaKxkKe
SPrOHOMHUYHBIMH KHOITKAMHU-TOMOJIOTaMH JICBOH U TMpaBoi KHOMOK MbIiiu [10].

B ycnoBHSX WHTEHCHMBHOW MHOTO3aJaqHoil paboTel paboTa MPHEMHHUKOB
MOXET HapylaThCsl BCIEACTBUE Iieperpera, BcieactBue uero USB-npuémMuuku
1esnecooopasHo npucoeauHaTs depe3 USB-ymmunurenun wnm pasersutenu (hub).
OnpIThl OKa3anu, yTo Hambosnee 3PppekTuBHO ucnoyib3oBaTh pazseTuTenn USB 3.0
C JIOTIOJIHUTEIIHBIMU pa3zbeMaMK Uil mojakiodeHus ruradbutHoro LAN (Rj45) u
BHelHero anekrponutanus [11]. TIpu HeoOxommumocTH, nocpeactBoMm takoro USB-
pasBeTBuTeNss K MHKpOIIK MOryT mNpuCOenMHSTHCS HAKOMUTENH JaHHBIX,
rpauyeckue IIaHIIeThl, BeO-Kamepbl, MUKpooHBI, ammapatHbie USB-kmroun
J0CTYTa, HOCUTEIN KBATU(PUIIMPOBAHHBIX 3JICKTPOHHBIX HOIMUCEH U Jp.

3. Onepanunonnas cucrema Windows 10 u eé o0OHOBJIeHHE

[Ipy mepBOM BKJIIOYEHHHM KOMIIBIOTEpPA C JIMLIEH3MOHHOW OIEPallMOHHON
cuctemoir Windows 10 mpoucXoauT akTHBAIMs JUICH3MK ¢ e€ mpuBs3kod k email-
aJipecy I0JIb30BaTeNIbCKOTO akkayHTa MIiCrosoft u tenedony; BbIOOp mapamMeTpoB
TEJIEMETPUHU CHUCTEMBI; (opMupoBanue B manke C:\USers\ nepcoHaibHOM TUPEKTOPUH
MOJIb30BATENsl, aBTOMAaTUYECKH Ha3bIBAEMOM B COOTBETCTBUU C TMSATHIO TEPBBIMU
OykBaMHu permcTpandoHHoro email-agpeca monb3oBatTelis, a TakKe MOAKIIOUCHHE
obmayroro xpanuauina OneDrive (HaunHas co coopku 1809) Kk OTHOMMEHHOM Marke
BHYTPH TIOJIb30BATEIbCKON JTUPEKTOpUH. [l SKOHOMHUM MeCTa B HAKOIMUTEISNX
MukpolIK ¢ 32 T'0 onepaTuBHOW TaMsITH PACIIUPEHHYIO TEJIEMETPUIO
PEKOMEHIyeTCsl OTKJII0OYaTh Ha CTagud 0a30BOM YCTAaHOBKM cucTeMbl. Criemyer
MOTYECPKHYTh, YTO MOJMUTHKA wucmoyib3oBanus Windows 10 nemaetr oOHOBIEHHE
CHUCTEMBbI HEM30€KHBIM U €T0 MOXKHO OTKIIOYHTH Ha CPOK He Oosee Mecsia, mocie
Yero OHO OCYIIECTBISCTCSA MPUHYIUTEIHHO.

OmnbIT TIOKa3bIBaeT, uto mociie ycraHoBku Windows 10 co coopkamu ot 1507
(Rombica [8]) mo 1803 (BBen [3]) mporuenypa yCTaHOBKM BCEeX OOHOBJICHHUM
3aHUMAeT JJIMTEJIbHOE BpeMs (10 2 CyTOK), TpeOyeT KOHTpPOJs omeparopa Hu
cBoOoaHOrO Mecrta mopsiaka 15 I'0 mocrossuuor mamstu. Jlns mukpollK c 3216
NOCTOSSHHOW ~ MaMsITH  KpPYNHbIE  OOHOBJICHHS  BBI3BIBAIOT  HEOOXOIUMOCTH
MOJKITFOYEHUS BHEIIHEero xectkoro USB-maucka u ocTaBisgoOT 1o OKOHUaHUU 2-6 10
CBOOOJHOTO MeCTa, YTO KPUTHYECKH MaJl0 JJsi YCTOWYMBOW pPabOThI CHCTEMBI.
[lepexon Ha mocieauioo Bepcuto Windows 10 (coopka 1903) B Takux yCIOBHSX
oKazajcs HeBO3MOkeH (yctporictBa Rombica [8] m MeLE [4]) naxe npu
MOJIKJIFOUEHUH BHEIIHEro kecTkoro USB-nucka.

VYka3anueMm Ha  HEOOXOAUMOCTb  KPYIHBIX  OOHOBIIGHHH  SIBISIETCA
JIMIEH3MOHHOE COTJIalllEeHUE C IOoJb30BareneM, aatupoBanHoe 2015-2017 rogamu.
beuto  0O0HapyX)eHO, 4TO KOMIBIOTEpHl ¢ ycrapeBmumu cOopkamu Windows 10
1enecooOpasHo He OOHOBISITH, a Ccpa3y I[oclie MEePBOr0 BXOJa B CHUCTEMY
MOJIBEPTHYTH €€ Tpoleaype BoccTaHoBIeHus U3 pasaena (I[lapamerps/OOHOBICHHE
u OezonacHocTh/BoccTanoBnenue/BepHyTh KOMIIBIOTED B HCXOJHOE COCTOSIHUE).
OnsIT MOKa3al, YTO B pe3yjbTaTe BBI3BIBAEMOTO MOJOOHBIM 00pa3oM Mpoliecca B
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YCTPOWCTBO 32 MHHHMMAJIBHOE BpEMsl yCTaHaBJIMBaeTcCs mocienHss coopka Windows
10, MuUHYS TIPOMEXYTOUHBIC OOHOBJIEHHUS, YTO SKOHOMHT mopsiaka 10 ['6 mecrta B
MOCTOSIHHOW TmamsATu. [lponeaypa BOCCTAHOBJIEHHS CHUCTEMbl HEBO3MOXKHAa Ha
CUCTEMAax, B KOTOPBIX MOCJIE MHCTAJUISIIIUU TPOTPaAaMMHOM Cpesibl U 3arpy3Ku JTaHHbBIX
0JIb30BaTeIs ocTanock MeHee 8 I'6 cBoboaHoro mecra (MeLE [4]).

breio 3amedeHo, uto (hOHOBOE M300paKEHHUE HKpaHa OJIOKUPOBKHU 3aMEHSETCS
HA HOBOE TIpU OOHOBJICHUSX CHCTEMBI, a TMocje CcOOeB M BOCCTAHOBJICHHS
KOMIIOHEHTOB BO3BpallaeTcsl K CTapOMy BapUaHTy. OTYy OCOOEHHOCTb MOYHO
WCIIOJIH30BaTh KaK WHAMKATOP TPEIIIECCTBYIOIIETO COCTOSHUS CHCTEMBbI TpHU €&
3arpyske.

Cnenyer wu3beraTh ycioBHWiM, Hapymawoomux padory wmukpollK (cOoit
AJNIEKTPOINUTAHUSI, 3aBUCAHME B PEKHUME MHOT033J]ayHOCTH M TIP.) BO BpeMs
JUTUTEIILHON TPONEAYPhl OYUCTKH TPEIbIIYIINX YCTAHOBOK M HEHYXHBIX (hailiioB
oboHoBnerus WIndows, mMOCKOJIBKY B pe3yibraTe €€ HEIMTATHOTO 3aBEPUICHHUS
OYUIIIAEMOE MECTO M3bIMACTCA U3 JAIBHEUIIETO 000poTa.

4. Mporpammubie npuio:xkenuss Microsoft Store

B 06a30BbIX BapuaHTax IOCTaBKHM omepaironHas cuctema Windows 10
MOCTAaBJISIETCS. B COCTOSIHUU 3allpoca Ha aBTOMATUYECKYH0 yCTaHOBKY Habopa u3 30-
40 mporpaMMHBIX TPHUIIOKEHUH W3 HMHTepHeT-marasuHa Microsoft Store, kortopas
HAYMHAETCS IIOCJIe MEepBOro BXxoAa B cuctemy. Ilocie OKOHUaHUS YCTaHOBKH
(mopsinka 1 I'6 mecta B MOCTOSHHOW NaMATH) ATH MNPUIIOKEHHS] OOHOBIISIIOTCSA B
aBTOMATUYECKOM PEXHME, UYTO BBI3BIBAET YBEIMYCHHs pacxoja 3aHUMAEeMOTO0 HMU
MecTa. MHOTHE W3 JTHX NPWIOKEHUN SBISAIOTCA YCIOBHO-OCCIUTATHBIMH |
WCIIONIB3YIOTCS. HAa OCHOBE pPEryJspHBIX mMoamucok. Habop yciaoBHO-OecmIaTHBIX
npuitoxkennid Microsoft Store 3aBucHuT OT IPOU3BOINUTENSI KOMITHIOTEPA.

N3 0Ga3oBoro KoMmIuiekTa OECIJIATHBIX TMPUIOKEHHH MBI PEKOMEHIyEeM
obparuth BHUManue Ha Microsoft Edge (6paysep); Microsoft OneDrive (o0maunoe
XPaHWIUIIE, pa3Mep KOTOPOTO 3aBUCUT OT MOJIb30BaTeNNbCKOM noanuckn); OneNote u
Sticky Notes (cepBuchbl  JUIsi  CO3[aHMS  CHHXPOHU3UPYEMBIX Ha  BCEX
MOJIb30BATEIICKUX ~ yCTPOMCTBAX MYJIBTUMEIUWHBIX M  TEKCTOBBIX  3aMETOK,
COOTBETCTBCHHO); a Takke yHaciaemoBanueiii u3 Windows 10 Mobile nabop
nporpamMm (ByawneHuKH W yackl, 3amuchk rojoca, Kaiekymnstop, Kamepa, Kaptel,
Kuno u TB, Jlrogu, My3sika Groove, Iloronma, Iloura u Kanenmaps, Ckaiin, u
®otorpadgun). bazpl JaHHBIX y HEKOTOPHIX M3 TMEPEUYUCICHHBIX MPHIOKECHUN
(OneDrive, JIromu, IToura u Kanennmaps, @otorpadun) yBEeIMUIHBAOTCS IO MEpe
MCIOJIb30BaHUs, YTO HEOOXOAUMO PUHUMATH BO BHUMAaHKE MPH KOHPUTYpHUPOBAHUU
uHpopmanmoHHo cpeasl MUKPOIIK ¢ nepuuutHpIM 06bEMOM MOCTOSTHHON MaMSITH.
B skcTpeHHbIX cinydasx 6a3y maHHbBIX npuiioxkeHuss @ororpadum u pesepBHy0 6a3y
nanHeix  OneDrive MOXHO y#amuTh C BBICBOOOXKIEHHEM HECKOJIbKUX [0
npocTtpaHcTBa (pororpaduu B TOIB30BATEIBCKUX IMAMKaX COXPAaHATCA W 0a3bl
JAHHBIX BIIOCIEACTBHH aBTOMAaTHYECKH BOCCTAHOBATCs). Habop ycTaHOBIIEHHBIX B
cuctemy npuinoxkenuii Microsoft Store renecoo6pa3Ho BapbHpOBaTh B COOTBETCTBHU
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co crenudukoii pabOTHl IOJL30BATENCH W UCIONB30BAHUS KOMIIBIOTEpA B
pactipenenéunoit mHdopManroHHo cpene (cMm. pazaen 9). bazoBwiii Habop s
dhopmupoBanus eauHoi nHbCcpeasr MukpolIK Mndokontunyyma npoekra MACTEP-
MVYJIbTUMEIMA Bxiatodaet yeThipe aecsaTka npuiokenuii Microsoft Store, cpeau
KOTOpBIX — MeHemkep 3amad «Microsoft ToDo: List, Task And Reminders»,
rpaduueckue npuioxenus «DparmeHT m HaOpocok», «Microsoft Whiteboard» wu
«Microsoft Office Lens».

5. IlporpaMMHBbIe NPUJIOKEHHUS CTOPOHHUX NMPOU3BOAUTEJIEH

OynkMoHaN HHPOPMAITMOHHON CPebIl MOXKET OBITH JOTIOJHEH MOCPEACTBOM
YCTAaHOBKH TMPOTPAMMHBIX TMPHIOKEHHH CTOPOHHUX MPOU3BOJIUTENECH, KOTOpHIE
MOTYT KOH(QJIMKTOBATh APYT C IPYyroM, IPOBOLUPOBATH COOM PabOThI OMEepalluOHHOM
CUCTEMBI WJIM ITOMOTaTh UX MpeojoiieBaTh. K mpumMepy, 3amperiaemast onepanuoHHON
cuctremori Windows 10 ycrtaHoBkKa pabOTOCIOCOOHOTO BEKTOPHOTO TIpaduuecKoro
penakropa CorelDraw 13 B QopcHpOBaHHOM aIMHHHUCTPATHBHOM PEKUME
BO3MOKHA, HO Pe3YyJIbTaTOM SIBJISIETCSI HEOOPATUMBIN O0TKa3 (PyHKIIMOHUPOBAHUS BCEX
npuioxennit Microsoft Store u menro «Ilyck». B nadopmMaiimonHoii cpene ¢ TakuMu
nepexramMu goctyn B VHTEepHET BO3MOXEH NpHU TOMOIIM  KJIACCUYECKOTO
npuioxenus Internet Explorer wmum  mocpenctBoM  Opay3epoB  CTOPOHHHX
POU3BOJUTENIEH MPOrpaMMHOIO OOECHEYeHMs], CpPEeAd KOTOPbIX HaOOJbUINM
COOTHOIIIEHUEM MTPOU3BOAUTEIBHOCTE/pecypcoémrocTh ooagaer Google Chrome.

B  kadectBe = MHOroQyHKUMOHAJIBHOTO  (ail;ioBOro  MeEHeIKepa B
uHpomnpocrpanctee npoekra MACTEP-MVYIJIbTUMEIMA ¢ 1993 rogpa
ucnonw3yetcs Total Commander [14], panee u3BecTHrIl kKak Windows Commander.
[IaTuneTHUH ONBIT WCMOJNB30BAHMS TIO3BOJISIET PEKOMEHIOBAaTh B  KAadyeCTBE
HaJIE&KHOTO W YTWIMTAPHOTO MEHEXKJepa Napojied [ BCEX YCTPOWCTB
uHpopMmannoHHoi cpensl mporpammy Safe-in-Cloud [15]. [ns oGecneueHwst
MH(POPMALIMOHHON OE30MaCHOCTH CHUCTEMBbl PEKOMEHAYETCSl 3aMEHUTh IITaTHBIN
«3amutauk Windows» antuBupycHbiM komiuiekcom Norton Internet Security [16],
KOTOPBI  OTJIMYAeTCS  HU3KOM  PEeCypCOEMKOCTHIO u  3pDEeKTUBHBIM
OBICTpO/CICTBHEM, a TaKKE€ HE BBI3bIBACT cOOECB B paboTe 0a3 JaHHBIX MPOrPaMM
mwiarpopmel  1C-Ilpennpusitie (HapylieHWe KOHCOJMIAIIMM HOBBIX JaHHBIX CO
CTapbIMH).

6. KongurypupoBanue Mmenio «Ilyck»

B Windows 10 6s110 06HOBIIeHO MeHIO «IIycky», mosiBuBiieecs emie B Windows
95. [lomumo KHOTOK oOpareHus K Y4ETHON 3amucu mosb3oBatens, [IpoBoaHuKY,
[Tapamerpam cucteMbl U AJpaBUTHOTO MEHIO MPUIOKEHUU, B MeHI0 [lyck Obuin
BKJIIOYEHBbl TaK Ha3bIBa€Mble «IUIMTKW» — pa3HO(OpMaTHbIE MOTEHUIUAIBHO
AHUMHUPOBAHHBIE MHTEPAKTUBHBIE JIEMEHTHI ISl BbI30Ba M30pPaHHBIX MPUIIOKEHUN
untepdeiica «Metro» [17]. HMcxomHo IUIMTKH TPYIIHAPOBAIUCH, B JBa OJIOKa:
«CoObITHsA U 001IeHNE» U «Pa3BiaedeHNs U OTIBIXY.
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HuTepdeiic «Metro» oxazancs UCKIOUUTETHHO 3PPEKTUBEH B pa3pabOTaHHON
mis  cmaprpornoB OC  Windows Phone Mobile, wo wMano BocrpeboBan B
MHDOpPMAIIMOHHOM  cpelle  CTAallMOHApHBIX  KOMIIBIOTEPOB M HOYTOYKOB.
[Tpennaraembie B cOopkax Windows 10 2018-2019 romoB BbIIyCKa BapHUaHThI
KoH(urypupoBanusi MmeHio «Ilyck» BkimrouaroT 65oku «Co3gaBaiite», «rpaiite» u
«Hccnenyiite». B auctpudytuBubix coopkax Windows 10, naumnas ¢ 1903 (maid
2019 rogna), mento «Ilyck» OBUIO penylUPOBAHO U3 JBYXKOJOHOYHOI'O BapHaHTa B
OJTHOKOJIOHOYHBIM, a Juisi OOHOBJIEHHBIX KOH(QUTypaluii  MPEayCMOTPEHO
aBTOMATUYECKOE TIEpEeMeIeHne OJOKOB BTOPOM KOJOHKM B HIDKHIOIO 00J1acTh
MEePBOIl KOJIOHKU TPU U3MEHEHUH OPHEHTAIMHM dKpaHa C allbOOMHOW Ha KHUKHYIO.
YuuThiBas HaMETHUBIIYIOCS KOHBEPTEHIIMIO WHOOPMAIIMOHHBIX Cpel MOOHIIbHBIX
YCTPOUCTB W MPOYMX KOMIIBIOTEPOB, I1€J1IeCO00pPa3HO KOH(PUTYPUPOBATH MEHIO
«Ilyck» B yHUPUIIUPOBAHHOM CTHJIE JIJIS BCEX KOMIIBIOTEPOB  OOIIEro
MH(OMPOCTPAHCTBA M HAMOJHATH €r0 B COOTBETCTBHUU CO CHEHU(PUKON KaXI0TO
ycrpoiictBa (cM. pazgen 9). K npumepy, B Undokontunyyme npoekra MACTEP-
MVIJIbTUME/IUA Bce ycTpoiicTBa MMEIOT 00mMe OJOKM MIUTOK MeHio «llyck»:
«OpranuzoBatby», «Bocpoussectn», «lccinenoBate». B 3aBUCMMOCTH OT LIEJIEBOTO
Ha3HayeHus KommbloTepa MeH «Ilyck» momonHsercs crnenuaiu3upoBaHHBIMU
onokamu: «Co3natb» «®DuHaHcupoBaThy, «HMcmonb3oBathy. CBoMcTBa OJIOKOB U
IJTUTOK, @ TAaKXKE€ UX B3aMMHOE PACIOJIOKEHUE KOH(PUTYPUPYIOTCS MOJIH30BATEIIEM B
COOTBETCTBHMHM CO CBOMMH MPEANOYTCHUSIMU M CHENU(PUKONW dYacThIX JeHCTBUH,
BKJIFOYAs M3MEHEHUE OPHUEHTAIMU MOJKIIYaeMOro 3KpaHa. [IpakThyecKuil OIbIT
MIOKa3bIBAET I1€JIECO00PA3HOCTh BKIIIOUEHHUS B HacTpoiikax MeHio «llyck» pexuma
0TOOpakeHUsI CeKIuU «HacTo UCTIOIb3yeMble MPUITOKEHUSD.

1. OHTI/IMI/I3aHI/IH HCITIOJB30BaHUA TAMATH

Kontpons 3a ucnonb3oBanuem mnamsata B Windows 10 ocymiectBisieTcs B
cnenmaibHom  pasgene  (ITapamerpe/Cuctema/llamars  yctpoiicTBa),  re
COCpPEIOTOUEHBbl  CBEACHMSI 00 UCHOJIb30BAaHUM  JIOKAIBHBIX  XPAaHWIHIL U
NOJKITIOYEHHBIX K YCTpOMCTBY Hocuteneil (SD-kapThl, IHMCKOBBIE MPOCTPAHCTBA U
T.J.), @ TaKKe HaXOJATCS PEryJupoBKM (PYHKIIMOHAJIA KOHTPOJISI TaMSATH U €€
aBTOMATUYECKOTO O0CBOOOXKAeHUs. [Ijs1 SKOHOMUU Ne(DUIIUTHOTO MECTa HA OCHOBHOM
HOCHUTEJIe 11eJIeCO00pa3HO M3MEHUTh MECTO COXPAHEHHS HOBOTO COJEPKUMOIO
(mpunoxkeHusi, TOKyMEHTHI, My3biKa, poTorpaduu u Buaeo, puibmsl u TB-nepenaun,
aBTOHOMHBIE KapThl). [lms 3TOoro 10 mepBOHAYaIbHOW 3arpy3Kd CHUCTEMBI
1eJIecO00pa3HO MOIKIIOYHTE K YCTPOHCTBY HAIEXKHYI0, EMKYIO M ObICTpYIO MiCroSD-
kapty (cM. pazaen 1.1), mpeasaputenbpro otdgopmatupoBanHyo B ¢popmare NTFS, u
HEe3aMeUINTEIHHO MOCJe MEPBOro BXOJa B CHCTEMY yKa3aTb 3Ty KapTy B KauecTBE
HOBOTO MecTa XpaHeHus. B pesymbrate Bce mnpmioxkenus Microsoft Store,
3arpyarolmecs Mo 3ampocy HMHCTAUIALMOHHOIO CIIEHapHus, He OyIyT 3aHUMaTh
MeCTa B OCHOBHOM XPAaHWIIUILE, a MOJIb30BaTEIbCKAS TUPEKTOPUS MEpeMeIaeTcs 13
nanku C:\Users\ B kopenb MicroSD-kaptel. Teopernuecku, B CUCTEME TPUCYTCTBYET
OPUBBIYHBIA JJIE CMAapT(OHOB MEXAaHU3M TPAHCIOKALMU MPUIOKEHUN MEKIY
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pa3sHBIMH HOCHTEIISIMH, HO JUIS €ro HCIIOJIb30BaHUs TpeOyeTcs OCTaHOBKa
MIEPEHOCUMOT0 TIPHIIOKEHUS, KOTOPasi B PAJIE CIydaeB OKa3bIBACTCS HEBO3MOKHOM.

B Windows 10, nHauunast co coopku 1809, obmaunoe xpanwmauine OneDrive
aCCOILIMUPYETCS ¢ aKKayHTOM TIOJIb30BATENS B COCTOSTHUM JIOCTYITHOCTH BceX (hailiioB
Mo 3ampocy, 4YTO TMO3BOJSIET TMOAKIIOYUTH K JIOKAJbHOMY  HAKOMHUTEIO
MpeBoCXosMe  ero  €MKOCTh  00bEéMbl  JaHHbIX. K mpumepy, B
MHOT'OTI0JIb30BaTENIbCKON KOH(UTypalluu KOMIbloTepa (CM. pasznen 8) K ero
HakomuTeao ¢ o0beMoM 32 I'0 MOXKHO TMOIKIIOYHMTEL JO 6 OOJAYHBIX XPaHHIIMIIL
obmmM odvemMoM 6 T6. Jlo 3ampoca moctyma k daitnam xpanwauir OneDrive na
KOMITBIOTEPE XPAHATCS TOJBKO 0a3bl JIaHHBIX, KOHTPOJHUPYIOIIUE COCTOSHHE
CUHXpOHM3anuHu. Pa3mep jokanpHON 0a3pl JaHHBIX — mopsaka 1 1'6/1 TO maHHBIX B
ob6yaunoM xpanuiuie. [locine ckaunBanus (aiyioB U3 ob0ilaka M UX MOIU(PUKAIII
OOHOBJICHHBIC BapHUaHTBI ABTOMATHYECKU 3aMCHSIOT MPEANISCTBEHHUKOB B O0JIaKEe U
YIAISIOTCS C JIOKAJbHOIO HOCHTENIS B COOTBETCTBHH C PACIHCAHMEM HACTPOEK
KoHTpossi mamsTH: eXEeIHEBHO, €XKCHEICIbHO, eKeMeCIYHO M T.M. OJaHaKo MpH
HEOOXOJUMOCTH OJIHOBPEMEHHOH pabOThl ¢ KpyHHBIMH (aiijlaMd BO3HHKACT
BEPOSATHOCTh HMCUCPIIAHMS MECTa B CHUCTEMHOM HAKOIUTENE, TJIe MO0 yMOJIYaHHUIO
pacnionararorcst nanku OneDrive (cm. pasgen 3). [lo sToii npuymHe npu 6a30BOM
KOH(MUTYPUPOBaHUU crucTeMbl Tanky OneDrive u3 monp30BaTeIbCKON TUPEKTOPUH B
namnke c:\Users\ nienecoodpasso nepeMectuTs Ha MICrOSD-kapTy (IOMYCTUM TOJBKO
dopmar NTFS, torma xak ucxomuasiM Gopmarom MicroSD-kapt sBisietcst EXtFAT).
Jis  obecrieueHUs BO3MOXKHOCTH ~HM3MEHEHHS MECTOPACIOJOKEHUS  CIIeyeT
COIJIACHThCS Ha IpeIaracMyro 1Mo yMoJ4aHuio Hactpoiiky OneDrive, Bcies 3a yem
Cpa3y yIaJduTh OOpa30BaHHYIO CBS3b C OOJAUHBIM XPAHWUJIUIIEM IOJIb30BATENS H
co3laTh  HOBYIO  CBsi3b  C  jaupekTtopueir  Ha  microSD-kapre.  Ilpum
OJTHOTIOJNIL30BATEIILCKOW  KOH(UTypauuud  KommbioTepa  manky — OneDrive
1eJIeco00pa3Ho pa3Meliath B KOPHEBOW JUPEKTOpUM MICroSD-kapThl, a B ciaydae
MHOTOTIOJIb30BATEIbCKO KOH(PHUTYPALUA — BHYTPH IOJIB30BATCILCKUX JTUPEKTOPHIA
microSD-kaptel. Bayrtpennme mankm aumpektopum OneDrive cozpmarotcs B
COOTBETCTBHUM C PEKOMCHJIAIMSAMHU II0 CO3JIaHUI0 PACIPEICICHHON CHCTEMBI
XpaHEHUs JTAaHHBIX U MeanakoHTeHTa [18].

CraenyeT UMeTh B BUJY, YTO B COCTOSHHM Tay3bl cMHXpoHHu3aruu OneDrive
(orcyrcrBHe CcBsi3M ¢ CeThbIO WM TMOIKIIOYCHHE C JIMMATHPYEMBIM TpapuKoM) B
JIOKQJILHOM XpaHuiuiie (aiaoB OJIOKUPYETCs co3laHue u Moaudukanus (HanaoBbIX
KoMMmeHTapues descript.ion. ITo sToi npuuuHe Gailiibl ¢ KOMMEHTAPUSIMHU (APXUBBI C
NPOTOKOJIAMH  TMPOBEPKH,  TUCTPUOYTHBBI C  AQHHOTAIMSIMH W T.I.) B
HECHHXPOHU3UPYEMOM COCTOSHUH IIeTIECO00pa3HO aKKyMyJIupoBaTh B OydepHOi
aupekropur  OneDrive.new [18], a mnpu BO30OHOBICHHHM  CHHXPOHH3AIUH
nepeMeInaTh B MECTO TIOCTOSIHHOTO XpaHeHus BHyTpu manku OneDrive.

8. MHOromnoJib30BaTe/ibCKasi KOHPUIrypanus

OcoOeHHOCTH MOJKIIOYEHUS] K OOJIauHBIM XpaHWIWIAM U TOJUTHUKA
COBMECTHOI'O HCIOJIb30BaHUs mpuiokeHuii Microsoft Store mosBosseT co3maBath

378



MHOTOIT0JIb30BaTEIbCKUE KOHDUTYPALIUH KOMITBIOTEPOB 0€3 CYIIeCTBEHHOIO pacxoa
NPOCTPAHCTBA MaMSATH HAKOMUTENs Ha KaXJ0ro HOBOTO ToJjb3oBareis. Jlis
CTOPOHHHX TPUIIOKECHUH MOXKET MOTPeOOBAThCS Pa3pelICHUE Ha WX HMCIOJIb30BAHHE
JUI KaXJOTO TIOJB30BATENs, KaK 3TO MPOMCXOIUT B IPOILECCE BOCCTAHOBIICHHUSI
byukuit - Microsoft Office ¢ mnpuHsATHEM IOJUTUKH HWCHOJB30BAHUS IS
M0JIb30BaTeICH, B KOHPUIYpAIUIX KOTOPBIX HE OCYINECTBIISIACh €ro IMepBHYHAS
yCTaHOBKA.

Crnenyer y4uThIBaTh, YTO KOH(DUTYPHPOBAHUE MOIKIIOUCHHUS K XPaHUIMIIAM
OneDrive mist KayKa0ro Mmojib30BaTelis MPOUCXOIUT HE3aBUCUMO U TOJIb30BATEIIN HE
UMEIOT JIOCTYIMa K MPOCMOTPY COAEPKUMOrO TUPEKTOPUi Apyr apyra. JJupexTopuu
BCEX TMOJIb30BaTelied MOTYT OBITh COCPEAOTOYCHBI Ha MIiCroSD-kaprte, YTO
YMEHBIIIAET BEPOSITHOCTh HEOOPATHMOW MOTEPH JTAHHBIX B aBApUHHBIX CHTYaIHSIX
(cm. pasmen 1.1). Kondurypupoanume menio «Ilyck» kaxaoro mosiab3oBaTeiss |
MOIU(DHUKAIIIH COAEPKUMOr0 PaboUYrX CTOIOB OCYIIECTBISACTCS HHANBHIYaIbHO.

9. Opranusanus pacrnpeaejeHHoil HHGOPMALMOHHOI cpebl
JJIS1 HECKOJIbKUX KOMIIBIOTEPOB

B xone BbITIONHEHHsS Hay4HO-00pa30BaTENbHBIX M O(GUCHBIX 3a7a4 4YacTo
BO3HUKAIOT CHUTYallUH, KOTJa TpeOyeTcss OJIHOBpEMEHHas padoTa Ha HECKOJIBKUX
KOMITBIOTEpAX C pa3HOM KoHdUrypanuend, uToObl U30eXKaTh MNPOTPAMMHBIX
KOH(MIUKTOB U Aeduiuta pecypcoB cucrteMbl. K npumepy, 3ppekTuBHOCTh pabOTHI €
0a3zamu naHHbIX matdopmsl 1C-IIpeanpusitre Boiiie B 64-OUTHOM cpene, HO MHOTHE
(GopMBbI OTUETOB C JBYMEPHBIMH IITPUXKOJAMHU TOAIOTCS pacredaTrke TOJIbKO U3
32-6utHBIX Bepcuid. OKazajnoch, UYTO TMPUCYTCTBHE KPUIITONPOBANICPOB B
WH(GOPMALIMOHHON Cpeie HETaTUBHO BIMSIET Ha BO3MOXKHOCTH MHOT033JauHOM
paboTel Cc 0a3aMu JaHHBIX, AaCCOIMATUBHBIMH KapTaMH U TpaduIeCcCKUMH
MPWIOKECHUSAMUA B PEXKUME JIEMOHCTpPAllMU paboyero croia M ayJuOBH3yalbHOU
3alUCH €ro COACPKUMOTO BO BpeMsl MpoBeleHHs BupeokoHdpepenuuit Skype. Ilo
ATOM MPUYUHE 1EIeCO00pPa3HO HCIOIB30BaATh CIEUUATU3UPOBAHHBIE KOMIIBIOTEPHI
JUISL  eSITENbHOCTH B cdepax IUCTAaHIMOHHOTO O0Oy4deHuss U OyXrajaTepcKu-
yIPaBJICHUYECKOTO y4eTa, MPU KOTOPOM HEOOXOIMMO OOecredeHue 3aBUCHUMOW OT
KPHUIITONPOBANIEPOB pabOThl CO CPEACTBAMHM KBaTU(UIIMPOBAHHON 3JIEKTPOHHOM
noanucu, anmnapatibiMu USB-kimtouamu u 1.11. Ocobasi KOHPUTypaius KOMIIbIOTEPOB
TpeOyeTcss Uit  OoOpaOOTKM  MACCHBHBIX  ayJMOBHU3yaJbHBbIX  JIAHHBIX |
OJTHOBPEMEHHOTO MOHHUTOPHHIa KHHETHKH MHOXKECTBa IMPOIECCOB (MHCTPYMEHTHI
TEXHUYECKOTO aHajn3a COCTOSIHUS (DMHAHCOBBIX PBIHKOB U T.I.). Ilpu mpoBeneHuu
BUJICOKOH(DEpeHINI (KOHCYNbTAallUK, HaydyHas M oOpa3oBaTelbHasl JEATEIbHOCTD)
yIOOHO OJMH KOMIBIOTEP HCIONb30BaTh AJS JIEMOHCTpAIMK padouyero cronia, a
JPYTUM TOJIb30BAThCA B CIIPABOYHO-OPTaHU3AIMOHHBIX LIETISX.

Heckonbko KOMIBIOTEPOB € Pa3HOM anmapaTHO-IIPOrPaMMHON KOH(GUTypanuen
(1o 3 mT.) MOryr OBITh OOBEIMHEHBI B E€IWHYIO CpEIy C HCIOJb30BaHUEM
texnonoruu Logitech Flow [19], korma kypcop MbIK IepeMeniacTcss B
COMPSDKEHHOE HH(OIMPOCTPAHCTBO COCEAHEr0 KOMIBIOTEpA IMPU  IEPECECUCHHUU
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IpaHUIBl PKpaHa C COOTBETCTBYIOLIUM AaBTOMAaTHYECKUM IEpeKiIoueHneM (okyca
KkaaBuaTypel. B oOmem  uHbonpocrpanctBe  Logitech  Flow  moctymuo
HEMOCPEJICTBEHHOE KOMHPOBAaHWE M TiepemenieHre ¢GaiaoB Mexay padoduMu
CTOJJAMU BCE€X TOJKIIIOUEHHBIX KOMIIBIOTEPOB, UYTO 3HAYUTENIbHO YBEJIUYMBAET
3¢ PEKTUBHOCTH ONEpaTUBHOMN pabOTHI.

Uudopmanmonnass  cpega  KaxIoro  KOMIbIOTEpa  MOXKET  ObITh
WHAMBHIYAIM3UPOBAaHA TIOCPEACTBOM CO3JaHMSI MHOXECTBAa pabOuYMX CTOJIOB,
KOHTPOJIMPOBATh MU3MEHEHHE COAEPKHUMOI0 KOTOPBIX MOMOIaeT BpEeMEHHas IIKaja,
COXpaHSIOmAas UCTOPUI0 paboThl co Bcemm (aitmamu. [l oOnerdyeHus: SKpaHHOMN
UICHTU(PUKAIIMM  COBMECTHO  HCIIOJIb3YEMBIX  KOMIIBIOTEPOB  PEKOMEH]IyeTCs
nprcBanBaTh MICroSD-kapTaM MMEHa COOTBETCTBYIOIIMX KOMITBIOTEPOB, a B JICBOM
BEpXHEM VIIy KaXIOro paboyero croja pasMemarh SpiblK C Ha3BaHUEM
KOMIIbIOTEpa M CCHIIKOW Ha KOPHEBYIO JUPEKTOPHIO MICroSD-kapThl.

Ha ypoBHe ¢unocodckux o00001IeHUN CHEeUaTU3UPOBAHHBIE KOMIIBIOTEPHI
eAMHOW HMH(POPMALIMOHHOM Cpelbl MOXHO YHNOAOOWUTHh OpraHaM, COBMECTHOE
JCHCTBHE KOTOPHIX TMEPEBOJUT CHCTEMY Ha KadeCTBEHHO HOBBI YPOBEHb
(YHKIIMOHUPOBAHUS €AMHOTO OpraHu3Ma B COOTBETCTBHUM C MapaaurMoun
uHpoueHnTpusma [20, 21].
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