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B 3asBKe omnrcaHoO yCTPOHCTBO TS YIIPABIISIEMOT0 PYYHOTO BEIOOPA M300paKEHUsI /MM PETyITNPOBAHUS
mapaMeTpoB ero orodpaxeHus Ha gucmiee (13, 22) MHTEIEKTYaJIbHOTO AJIEKTPOHHOTO YCTPOMNCTBA,
cozeprkamiero 308y (2, 25, 32, 41) MaHUITyAMpPOBaHUS, YIPABIIEMYIO KacaHHEM HaJbIla, IPHYeM IepBast
3apaHee BEIOpaHHAs! COBOKYITHOCTb M300paKeHHS W/HIIH MapaMeTPOB OTOOPaKEHHUST MOXKET YIIPABISTHCS
KacaHHeM Iajiblia MOJIb30BaTeNs, a YCTPOHCTBO COAECPKUT NOMOIHUTENbHYIO 30HY (1, 27, 37, 38, 42)
MaHUITYTUPOBAHHMS, PACTIONOKEHHYIO TaK, YTOOBI €€ MOT KacaThCsl APYTOH MaJlell TOTO JKE ITOIb30BaTelIs, ’
TIpY €€ KacaHUH MOT M3MEHSTHCS [0 MEHBIIEH Mepe OJIMH JIOTIOTHUTEIBHBIN MapaMeTp OTOOpaskeHus, He
MPHUHAAJISKAIINH K IepBOif COBOKYTTHOCTH, a JOMOTHUTENbHAs 30Ha (1,27, 37, 38, 42) MaHUIYTUpOBaHUS
pacronoxeHa ¢ pasHOCOM OT 30HHI (2, 25, 32, 41) MaHUMyTUPOBAHUS M 30HBI MAHUITYITHPOBAHUSI
MEXaHWYECKH CBsA3aHbI 00mmM kopirycoM (11, 24, 31).
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WHTEJUIEKTY AJIbHOE YCTPOMCTBO C JIUCIIJIEEM, OBECIIEUUBAIOIIEE
OJHOBPEMEHHOE MHOI'O®YHKIIMOHAJIbBHOE YIIPABJIEHUE
OTOBPAXAEMOU MHOOPMALIMEN W/HWJIU JTAHHBIMU

Hactosimee nzo0pereHne OTHOCUTCS K YCTPOUCTBY I PYYHOTO YIIPaBJIEHHUS
BBIOOPOM W/HMIIH PEryJUPOBKOI MapamMeTpoB OTOOpakeHUs U300pakeHusl,
IPEACTABISEMOr0 Ha JHUCIUIee HHTEJUIEKTYaJIbHOTO 3JIEKTPOHHOIO YCTPONHCTBA,
UMEIOIIEro 30Hy MaHUIYJIUPOBAHUS, YIIPABIIEMYIO KaCaHHEM IMajblia, TOCP EACTBOM
KOTOPOH Maybl[eM MOJb30BATENS MOKHO YIIPaBJISITh NEPBOI 3apaHee BBIOpaHHON
COBOKYIHOCTBIO H300pakeHUs U/HJIH TapaMeTPOB OTOOpaKEHHUSI.

H3BecTHO, 4TO OBICTPOE PAa3BUTHE BBIUMCIUTEIBHON TEXHUKH MPUBEIIO K
CO3/I1aHUI0 HACTOJIBKO IMPOU3BOAUTENBHBIX MMPOLECCOPOB U EMKUX YCTPONWCTB XPAHEHUS
TAHHBIX, YTO CTajla BO3MOXKHOM peainu3alus pa3IudHbIX HHTEJUIEKTYaIbHbIX
ycTpoicTB (smart devices), OTIHMYAIOIUXCS MaJIbIM pasmepoM. K Takum yctpoiicTBawm,
Ipexje BCero, OTHOCSITCA MOOUNIbHBIE Tele(pOHBI ¢ BCE HAPACTAO UM KOJIUYECTBOM
byHKIUH, cpeau KOTOpbIX GYHKLHSA TenedoHa TpeOyeT OUeHb HE3HAUUTEIbHON 4acTH
UX BO3MOJKHOCTEH, 1100 cMapT-4ackl, CpaBHUMBIE IO CBOMM pabo4YuM
XapaKTepUCTUKAM C MOOMJIbHBIMU Tele()OHAMH, a TAKXKe APYrue CrelualbHble
UHTEJJIEKTyaJIbHble YCTPONCTBA, MpeAHa3HaueHHbIe s Apyrux unenei. K takum
yCTPOMCTBAM OTHOCSITCS TaKXKe€ yCTPOICTBA, BCTpaNBa€Mble aBTOMOOMIIH, KOTOpPBIE
MOTYT BBITIOJHATD P GYHKIUH, TOMHUMO 00€eCIeueH s] HaBUTALHH.

Pabora ¢ Takumu ycrpoiictBamu TpedyeT, 4TOOBI UX MOJIb30BATENH MOT
OCYLIECTBJISITH BBIOOP CpelH BCE BO3PACTAIOIIErO YHUCJIa BO3SMOXHOCTEH U N
UCIIOJIb30BaTh BO3MOYKHOCTH, MPEAOCTABISAEMbIE TAKUMH yCTPONHCTBAMH, MIPU TOM, YTO
pasMephl YeJOBEUECKON PYKHU M MaJIbIIEB U UX AaHATOMHYECKHE OTPAaHUYCHUS VTN UHbBIE
obcrosiTenbcTBa (HapUMep, APyrue 3a1avu, peuaeMbple pyKaMu BOAUTENEH
aBTOMOOWIIS, MM HEOOXOMMUMOCTD YAeP KUBAHUS YCTPOWCTBA) YCTAHABIUBAIOT
CBSI3aHHBIE C YEJOBEKOM IpPEIebl MUHHATIOPU3AIUN TAK)KE U C TOUKH 3PEHHS pabOThI
C YyCTpPOHCTBAMH U BbIOOpA CPEAN €r0 MHOTOYHMCIEHHBIX (PYHKIUH.

TakuMm orpaHuYeHUEM SIBJISETCS, HAIPUMEDP, KOHCTPYKIUS KJIABUATYPHI,
HEOOXOAMMOH 11 BBOJA NAHHBIX, KOIJJa MUHHATIOpHU3anus TpeOdyeT MaAaHUTYJISAUN B

30Hax €I¢ MEHbBIICTO pa3dMeEpa. Yro KacaeTcs BBOIA AAHHBIX, OOAHUM HAIlPaBJICHUEM
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nporpecca siBJisieTCsl COBEpIIEHCTBOBAHNE PACIIO3HABAHME I0JIOCA, UTO MOJKET B
KaKOH-TO Mepe 3aMEeHUTh PYYHOE BBEJEHUE TaHHBIX, U U300peTeHne BapUaHTOB
pelIeHnu, B KOTOPbIX NPSIMOH BBOJ NAHHBIX MOXKET 00€CIeunBaThCs
UHTEJJIEKTYyaJbHbIM PACIIO3HABAHUEM MEJIKHUX ABUKEHUN NMasblLEeB, HO IPU 3TOM
I0JIb30BATENI0 HEOOXOIUMO BBIYYUTD 3aJJaHHbIe KOMOMHALIMY XapaKTEPHbIX
nBmxkeHui. C Tako# CUCTEMON MOYKHO NMO3HAKOMHUTBCS B MyOJIUKAL[UH
WO02016/170374 A1, B KOTOpO# NMPENJIONKEH HOBBIH MOAXOJ K CO3TAHHIO CHCTEMBI
NpPsSIMOT0 BBOJIa AAHHBIX. 371€Ch MPEIJI0KEHO [1BA aJIbT€PHATUBHBIX PELICHUS IS
BOCIIPHSITUSI OMHON M TOH K€ KOMOUWHAIIUM XapaKTEPHBbIX ABH)KEHUNH. B OMHOM U3 HUX
4acTh MOBEPXHOCTH MAHUMYJIUPOBAHUS YCTPOICTBA UJIU BCS 3TAa NOBEPXHOCTh MOXKET
OBITH ClIErKa CMEIIeHa OTHOCUTEJNBHO KOPITyca YCTPOHCTBA BAOJb IBYX B3aUMHO
NepneHIUKYJISIpHbIX HanpaBieHui. CMeleHe OrpaHuduBaeTCsl 3aMKHY ThIM
KOHTYPOM (IIPEANOYTUTENBHO, KPYTOBBIM UJIH 3JUIMITHYECKHUM), U BIOJb 3TOTO
KOHTYpa, NPeANOYTUTEIbHO, Ha AUAMETPaIbHO MPOTUBOMOJOXKHBIX MO3UIUAX
pacroyararoTcs yriyOJeHHs] UJIH BBICTYIIBI, JIETKO OIIYIaeMble MalbLeM
MOJIb30BATEJISl MPHU MPUKOCHOBEHUHU HJITU TAKTUJIBHONW 0OpaTHOM CBsA3bI0. Takike MOXKET
OIIYIIAThCs AOCTUXKEHHE Kpasi KOHTypa. 30Ha MaHUNYJIUPOBAHUS BCETAa
BO3BPALIAETCs NOANPYKUHEHHBIM MEXAaHU3MOM B LIEHTPaAJbHOE MOJOKEHHUE, TOITOMY
BBOJI CHMBOJIA MOJKET OCYLIECTBISATHCS BBIMOJHEHUEM KOMOWHAIINN XapaKTEePHBIX
IBUKEHUN, KOTOPBIE JIETKO BBIyYHBAIOTCS U IPOCTO BOCIPUHUMAIOTCA. B npyrom
BapHaHTE BBINOJHEHMs], HCIONb3YK UM TOT K€ IPUHIUII, 30HAa BBOJA HEMOJBUIKHA,
HO COAEPKUT MOXOKHUI KOHTYP B BUIE HEKOTOPOTro yriyOJieHus, BAOJIb KOTOPOTO
MOXKET nepemMernarbes najnen. OnpeneneHHble MECTa MOTYT Paclo3HaBaThCs OO
HaXOASILIUMUCS B HUX YIIyOJeHUsIMH, TUOO HEOOJbIIMMU BBIMYKJIBIMH OCTPOBKAMH,
KOTOpPbIE MOJKET OIYI[aTh KOHYUK nasibia. [[as o0oux BapuaHTOB XapaKTEPHO, UYTO
"pucoBaHue” CUMBOJIOB BBINOJHAETCS OJUHAKOBO, U 3Ta ONepaLus BCeraa CBsi3aHa ¢
TaKTUJIbHON OOpaTHOW CBSI3BIO, T.€., AJIs1 "pPUCOBAHUS" CUMBOJIOB MOJb30BATEIO HE
HY’KHO CMOTPEeTh Ha 00J1acTh OTOOpaKeHUs UJIN BU3YaJIbHO MPOBEPSATh IBHIKCHHIE
naablia.

VYrpasieHue n3o0paxeHUeM, MPEICTaBIIEMOM Ha JUCTIJIEE COTIACHO
TpeOOBaHUSIM MMOJb30BATENSA, CTAHOBUTCS BCe Oojiee U Oosee CIIOKHOM 3a1aueil TOIbKO
Onaromapst yBeJIUUEHHUIO YHCJIa BO3MOXKHOCTEH U MOXKeJNaHUM MoJib3oBaTessi. B ciaydae
YCTPOMCTB C CEHCOPHOM 3KPAaHOM, HECKOJIbKO (PYHKIIUHI AUCTIIEST MOTYT OBITh

pe€ain30oBaHbl XapaKTCPHBIMH ABUXKCHUAMU B PA3HBIX HAIIPABJCHUAX, BKIIIOYas
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cMelieHne n300paskeHusi B 000UX HaNpaBJICHUSAX, YBEIUUCHHS UIH YMEHbIICHHUS
MacmTaba uiu mopopota uzodpaxenus. OOMKUM HETOCTATKOM 3TUX PEIISH Uil
SIBJISIETCS TO, YTO OHU OTHUMAIOT COBCEM HEMAaJIEHbKYI0 00JIaCTh y AUCIIIEs, pa3Mephl
KOTOPOTrO Tak)ke HeBEJHKHU. DTa npobyiema ycyry0OisieTcst C yMEHbIIEHHEM pa3Mepa
AUCTIIIes.

JUist yAOBIETBOPEHUsS paCTyLUX MOTpeOHOCTEH TpeOyoTCs criocoObI
MaHUIYJTUPOBAHUS U300pakeHUEM, BO3MOKHOCTH KOTOPBIX MPEBOCXOISAT OMUCAHHBIE
Bbiiie. THMUYHBIM IPUMEPOM TaKHX MOTPeOHOCTEH sIBNsieTCs OTOOpasKeHHe C
sppexTom obbemHoro nzodpaxkenus (3D), HeoOxonmMoe BO Bce OOIbIIEM YHUCTE
npuMeHeHuil. 3D nanHble 00 n300paxkaeMoM 00BEKTE HMEIOTCS B AMSITH YCTPOWCTBA,
HO TOJIb30BATEN0 MOXKET MOHAAOOUThCS CIBUHYTH U300pakeHHe B OJHOM UJu Oojee
U3 Tpex B3aMMHO MEPIEHAUKYISIPHBIX HAMPABJICHHUSIX, TOBEPHYTb €r0 BOKPYT JIF00OO0H
OCH M YBEJUYHUTDb HJIM YMEHBIIUTH €ro pa3mMep. AHAJIOTUYHAsI 3a/1a4a, KOTOpasi He
MO3KeT OBITh pellieHa B IBYMEPHOH MJIOCKOCTH, COCTOUT B TOM, YTO B MPOLECCE
HABUTALMHU KapTa 3aJJaHHOTO paloHa JOJIKHA paCCMATPUBATHCSA B Pa3HBIX PaKypcax,
HampuMmep, rae oTAeNbHble 00beKThl noBbieHHOTO nHTepeca (POI — ot anrn. point of
interest), TOpOKHBIC YKa3aTeJIH UM JHHUU OTPAHUYEHUS 110 BBICOTE, HIIH
OKpYKAIIIHe YUPEeKAECHHUS NOJKHBI HaOmoaaThes B OonblieM Macurade. IToOT
pa3nUYaKIUICs 0TOOpakaeMblii KOHTEHT PacIoiaraeTcs CIOsSMH, U YIIpaBJiIeHUe
n300pakeHueM TakKe JOJDKHO MepeMeIlaTbCs MEXAY STHMHU CIOSIMU.

Jlpyras rpynmna napamMeTpoB yIpaBieHUs U300pakeHUeM OTHOCUTCS He K
peleHuno 3a1a4 00beMHOTO NMPEACTABICHHUS, & K ONTHMH3aINH BBIITOJTHEHUS ITOUCKA
(mpocmoTpa u300pakeHus1), KOraa cCHavYajaa HaXoasT 00J1acTh MEHBILIEro pa3mMepa B
obnactu OOJbIIEro pasMepa, v Mo Mepe NpUONIKEHUS K [eJU YBeJIUYEHHAs] KapTHHA
JOJKHA MEepeMeIaThCsl 3HAYUTENbHO MeJIEeHHEe. DTO O3HA4YaeT, 4TO B MpoLecce
nepeMelieHus BI0Jb HEKOTOPOTO MmapaMerpa (mepemMelieHrue BIpaBo-BAEBO UIU
BBEPX-BHU3) CJIEIYET UMETh BO3MOXKHOCTb TaKK€ U M3MEHSTh CKOPOCTh moucka. [1pu
BbIpabaThIBAHUM TPEOOBAHUN BO3ZHUKAET HEOOXOAMMOCTh U3MEHEHHUS OOIBLIOTO YHCIIa
napaMeTpoB, B TO BpeMs KaK B JIBYMEPHOH 00JaCTH, UMEIOILIEH ele MEHbIIHI pasmep,
YHUCJIO MapaMeTPOB AJIsl MAHHUMYJISLUU OTPAHUYEHO, U 3a1a4l MOTYT OBbITh PELIEHBI,
HampuMmep, o0beIMHEHUEM U UCIOJIb30BAHUEM HECKOJbKUX (yHKIIMOHATbHBIX
obmactei.

3anadeit n300peTeHHs ABJISETCS JIyUllee UCIOJb30BAHHE YeJIOBEUECKON

COCTABJISIOIIE! TaKOW CUCTEMBbI YEJOBEK-MallINHA 1 0OecrneueHne yrpaBieHus
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n300pakeHUEeM U BO3MOKHOCTEH MaHUIMYJIHUPOBaHUsA, Oyiaronaps 4eMy rpyIma
napaMeTpoOB, KOTOPbIE XOPOLIO YIPABIISIINCH PAHEE UCIIOJIB3YEMbIM JIBYMEPHBIM
yIpaBJIeHUEM, MOTJia ObITh pacLUIMpeHa CO3AaHUEM BO3MOXKHOCTEH peryJIUpOBaHUS
JOTOJTHUTENbHBIX TaPaMETPOB.

B pesynbTare peueHus Apyroi 3axadu u300peTeHus, paciiupeHne
BO3MOXHOCTEH He MPUBOJUT K YCTAJOCTHU MOJb30BATENs], HAIIPOTUB, OH MOXET
BBIMOJIHATH HEOOXOIUMBIE OTEpaLllH ¢ YAOOCTBOM U MOYTH aBTOMATUYECKH.

Hpyroii 3amaveii n300peTeHUs ABISETCS CO3aHNE AOMOJHUTEIbHBIX 30H
(py4HOrO) MaHUMYJUPOBAHHUS, KOTOPbIE HE OTOMPAIOT MOJIE3HOH MO AN
UMEOIIEHCs TOBEPXHOCTU IHUCILIES UJH, B KpaliHeM cliydae, TOJIbKO HeOobIIne ee
YYaCTKHU.

Eme onHoii 3anadeii nu3o0peTeHus sSBISETCS ONTHMHU3ALNS PaHEee MOCTABJICHHBIX
3a7a4 IS OTAENbHBIX BAXKHBIX OOJlacTel MpUMEHEeHHUs (CMapT-4achl, B aBTOMOOMIIAX,
B MOOMJIBHBIX YCTPONCTBAX) 3a CUET y4yeTa OrPaHHUYEHUH, TPUCYLIUX TAKUM
KOHKPETHBIM MPUMEHEHHSIM.

Eme onHoli 3anadeit nu3o0peTeHus sIBJISIETCS UCIOJNBb30BaAHUE, B IIPOLIECCE
obecnieueHusl paCIIMPEHHOr0 MAHUITYJIUPOBAHUSA U YIPABJIEHUs N300 paKeHUueM,
YIOMSHYTOH QYHKIIUU NPSIMOTO BBOAA JAHHBIX TAK)Ke U JJI1 MAHUIYJIHUPOBAHUS U
yIpaBJIeHUs] H300pakeHUEM.

OtH 3ama4n ObUIH PeIIeHbl HCIIOIb30BAHUEM YCTPONUCTBA JJIs1 YIPABIIEMOTO
py4uHOro BbIOOpa M300pakeHHs U/WIIH PETYJIUPOBAHMS [1apAMETPOB €ro OTOOpaKeHus
Ha JUCIJIee MHTEJJIEKTYaJbHOTO 3JIEKTPOHHOIO YCTPOUCTBA, COAEPIKALIEro 30HY
MaHHNYJIHUPOBAHUS, YIIPABISAEMYIO KaCAHUEM Majblla, IPUYEM IepBasi 3apaHee
BbIOpaHHAsi COBOKYIMHOCTD (Tpymnmna) u300pa’keHus u/uiu napamMmeTpoB OTOOpakeHUs
MOKET YIPaBJIATHCS KACAHUEM MaJIbla U, COIIACHO H300PETEHHUI0, YCTPOHCTBO
COEPKUT NOMOJHUTEIbHYIO 30HY MAHUIYJIUPOBAHUS, PACIOJIOKEHHYIO TaK, YTOOBI €€
MOT KacaThCsl IPYTroH Majer TOro e MmoJib30BaTelNs, U P €€ KACAHUU MOT
U3MEHSTBHCS 110 MEHbIIEH Mepe OAWH IOMOJHUTENbHBIN MapamMeTp OTOOpakeHus, He
NpUHAAJIEKAMUN K NepBOM COBOKYITHOCTH, a AOMOJHUTEIbHAS 30HA
MaHHUNYJHPOBAHUS PACIIONIOKEHA C PA3HOCOM (TIPOMEKYTKOM) OT 30HBI
MaHHUNYJIUPOBAHUS, M 30HBI MAHUIYJIUPOBAHHUS MEXAHUYECKH CBSI3aHBI OOIIUM

KOPIIyCOM.
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Jlns uMuTanuu ecTecTBeHHbIX 3D nmepeMerneHuil, IpeanouYTUTENbHO, YTOOBI
30HBI MAHUNYJIMPOBAHUS COCTABJISIIIN YIOJI APYT C APYroM, OO0 4ToOBl OHH
pacnoJiaraJliCb Ha MPOTUBOMOJIOKHBIX OBEPXHOCTIX KOpPIyca.

JIns UCnoNb30BaHUS U3BECTHOIO PEIIEHUs NPSIMOTO BBOAA NAHHBIX, 30HY
MaHUNYJIUPOBAHUS MJIM €€ 4aCTh MOXKHO MepeMelaTb OTHOCUTENIbHO KOpIyca 1o
3aMKHYTOMY KOHTYPY BAOJb ABYX B3aUMHO NMEPNEHAUKYJISIPHBIX HANPABJIEHUH, U
TaKasi KOHCTPYKIUsI 30Hbl MAHUITYJIUPOBAHUS B IEPBOM pexKUMe pabOThI MPEACTABIISAET
co00¥ 3JIeMEeHT KaK TaKOBOTO M3BECTHOTO YCTPOWCTBA BBOJAA JAHHBIX, & B
OTJIMYAKOIEMCS IPYTOM pekuMe paboTel mogo0HOe mepeMenieHne OTHOCHTEIbHO
KOPITyCa aCCOLMHUPYETCSI C NOMOJHUTEIbHBIMU MTapaMeTPaMu OTOOpaKeHHUS.

OO0yueHue TeXHUKE BBEAEHUs OyEeT YIPOLIEHO, €CIH OAHOBPEMEHHbBIE
JABUKEHUs ABYX MajbLEB 10 30HE MAHUNYJIUPOBAHUS U JOMOJHUTEIBHON 30HE
MaHUNYJIUPOBAHUS CKOOPAUHUPOBAHBI APYT C APYTOM B COOTBETCTBUHU C 3aJaHHON
JOTHYECKON CHUCTEMOMN, U 3TH ABMKCHUS MPUBOIAT K NEPEMEIIEHU AM N300 paKeHus,
JIOTUYECKU CBA3aHHBIM B 3TOU JIOTUYECKON CUCTEMOH.

CnenuanpHast BO3MOXHOCTh 00paboTku nzobpaxkeHust Oyaer odOecrneunBaThes,
KOTJa MepBasi U BTOpasi COBOKYITHOCTH MapaMeTPOB OTOOPa’KeHUs COEPIKAT BMECTE
napaMeTphl, HEOOXOAUMBIE JIJI1 KOPPEKTUPOBAHUS N300pakeHUs BIOJb TPEX B3aUMHO
NEepNeHIUKYISIPHbIX KOOPAUHAT X, V, Z.

B BaxHO! 00acTu mpuMeHEeHUs Kopmyc oOpa3oBaH KOPIYyCOM CMapT-4acoB,
KOTOpPBIE MOTYT OBITh MOMEIIEHBI Ha 3aMsCThe MOJIb30BATENS, U 30HA
MaHHUNYJIHUPOBAHUS PACTIOJIOXKEHA BOJU3M KOHLIA AUCILIEs, a OMOJHUTEIbHAS 30Ha
MaHHUNYJIHUPOBAHUS PACTIOIOKEHA BOJIU3U IPYroro KOHLA AUCILIES.

O6muii pa3Mep MOKET ObITh YMEHbIIEH, €CJIN JOTIOJHUTEIbHAS 30Ha
MaHUNYJIUPOBAHUs CYIIECTBEHHO MEHbIIE YIIOMSIHYTONW 30Hbl MAHUNYJIUPOBAHMUS.

B apyrom BaskHOM NPHUIIOKEHHH KOPIYC 00pa30BaH 4acThIO PYJIEBOrO Kojieca
aBTOMOOMJIS.

B 3TOM ciiyuae, mpeanouTHTENbHO, YTOOBI 30Ha MAHUIYJIHPOBAHUS
pacrnoJiarajiach B pejenax J0CAraeéMOCTH MaJibLia PYKHU, AepKalleld pyJIeBoe KOIeco,
u Obuta oOpamieHa K BOAUTENIO, a JOMOJHUTEIbHASI 30HAa MAHUITYJIUPOBAHUS ObLiia
pacroyioXKeHa B Ipeaeax J0CATaeMOCTH APYroro najiblia TOH ke PyKH U Oblia
obOpaieHa B MPOTUBOMOJIOKHOM HaIPaBICHUH.

B npyroii nepcrnexTHBHON 00JIaCTH MPUMEHEHHS, KOPIYCOM SIBISETCS MIOCKUH

NPAMOYTOJIbHBINA KOPIYC UHTEJUIEKTYAJIbHOIO 2JIEKTPOHHOTO YCTPOMCTBA, U 30HA
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MAaHUITYJIUPOBAHUS PACIIOJOKEHA HA JIMLEBOU CTOPOHE YCTPOUCTBA, CONEPIKALLEN
AUCIJIeH yCTPONUCTBA, a AOMOJHUTENbHAs 30HA MAHUNYJIMPOBAHUS PACIIOIOKEeHA Ha
o0paTHOH CTOPOHE YCTPOHCTBA, MPUYEM 30HA MAHUNYJIUPOBAHUS CONEPKUT CPEACTBA,
ofecrnedynBapINe BBEICHNE JAHHBIX C UCMOJb30BAHUEM TAaKTUIbHONH OOpaTHON CBSA3U
nepeMeleHneM 3THX CPEeACTB WU NMajiblia BAOJIb 3aMKHYTOI'O KOHTYpa KOMOMHaIuen
XapaKTePHBIX ABUXKEHUH, IPU 3TOM 3THUMH XK€ CPEeACTBAMH, COAEPIKAIMMMH 3aMKHYThIN
KOHTYp, B IPYTOM peKuMe pabOoThl MOXKHO yIPABJIATh JTOMOJHUTEIbHBIMU
napaMeTpaMu OTOOpakeHUsI U300paKeHUs .

B npyroii BO3MOXHOH 00JaCTH MPUMEHEHHS, 30Ha MAHUIYJIHPOBAHUS H
JOTMOJIHUTENbHAS 30Ha MaHUITYJIMPOBAHUS PACIIONOXKEHbl HAa KOpPIlyCce WM KOopIycax,
KOTOPbIE MOTYT OBbITh OTKJIOHEHBI B MMPOCTPAHCTBE OTHOCUTEIbHO IJIOCKOM
NMOBEPXHOCTH MAaHUIYJUPOBAHUS HOYTOYKA WJIH IJIAHIIETA C KJIABUATYPOH.

YcTpOHCTBO B COOTBETCTBUHU C H300peTeHHEM 00eCTIeYnBAET MOJHOE PELIEHHE
MOCTABJIEHHBIX 3a/1a4, a €ro UCIOJb30BAHUE 3HAYUTENbHO YJIyUllaeT U yIpoLIaeT
yIpaBJieHUE B CPABHEHUU C U3BECTHBIMU PELIEHUSIMHU.

Hanee npuBoauTcs 0ojee moaApoOHOE ONMUCAaHUE YCTPONCTBA B COOTBETCTBHH C
N300peTeHNEM C HCIIOJIb30BAHNEM YaCTHBIX BAPUAHTOB €T0 BBHIMOJHEHHUS, CO
CCBIJIKAMH HA NMPUJIOKEHHbIE YePTEKH, HA KOTOPBIX:

Ha ¢ur. 1 mpencraBieH NepCcrneKTUBHBIN BIUA CMapT-4acoOB, TOKA3aHHBIX HEMHOTO
CHHU3Y,

Ha ¢ur. 2 mpeacTaBieH BUJ, AHAJOTUYHBII BUNY Ha Gur. 1, B pakypce HEMHOTO
CBEpPXY;

Ha ¢ur. 3 mpencTaBlieH 3CKU3, UIUTIOCTPUPYIOIUN CBOMCTBO MepeMeIeHuUsI
obsacTu 1 MaHUNYJTHPOBAHUS;

Ha (ur. 4 mpencTaBlieH B NEPCIEKTHUBE YIPOIEHHbII BUI CMapT-4acoB C
Ipyroro pakypca,

Ha (ur. S mpencTaBlieH 3CKU3, UIUTIOCTPUPYIOIUN ABHKEHUE BHU3 BOJb OCH Z,

Ha (ur. 6 mpencTaBlieH 3CKU3, UL CTPUPYIOIIUHA ABH)KEHNUE BBEPX BIOJb OCH Z;

Ha (ur. 7 mpencTaBlieH 3CKU3, HILTIOCTPUPYIOIIHUI ABMKEHHUE BIOJb OCH X,

Ha (ur. 8 mpencTaBieH 3CKU3, WO CTPUPYIOIUNA BpAINATEIbHOE IBUKECHHUE T10
4aCOBOM CTpENKE BOKPYT OCH Z,

Ha ¢ur. 9 mpencraBieH 3CKU3, WIIIOCTPUPYIOIUNA BpalleHue BOKPYT OCH Z B
APyroM HallpaBJI€HUH,

Ha ¢ur. 10 nmpeacraBieH 3CKU3, UITIOCTPUPYIOIMUI ABUKEHNE B IUIOCKOCTH X, Y,
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Ha ¢ur. 11 npeacrasieH 3CKU3, UIUTIOCTPUPYIOLINN BpalleHHe BOKPYT OCH X B
OZIHOM HallpaBJIEHUH,

Ha ¢ur. 12 npeacrasieH 3CKU3, UIUTIOCTPUPYIOLUINN BpallleHHe BOKPYT OCH X B
APYroM HaIllpaBJIC€HUH,

Ha ¢ur. 13 npeacrtaByieH ¢parMeHT BHYTPEHHEro NPOCTPAHCTBA aBTOMOOUIIS €
PYJIEBBIM KOJIECOM M YaCTAMH NPUOOPHOU MaHean U 1000BOro CTEKIa,;

Ha ¢ur. 14 npeacrasieH 3CKU3, WUTIOCTPUPYIOLIUA MAHUTYJIHPOBAHUE NTEPBOM
001aCThI0O MAHUMYJIUPOBAHMUS, OOPAIIEHHON K BOAUTEJIIO,

Ha ¢ur. 15 nmpeacraBiaeH 3CKU3 BTOPOH 001aCTU MAaHUNYJIUPOBAHHS,
oOpameHHOH B IPOTUBOMOIOKHYIO OT BOAUTEJNSI CTOPOHY;

Ha ¢ur. 16 nmpeacraBieH NePCIEKTUBHBIN BU HHTEJJIEKTYaJIbHOTO MOOUIBHOTO
yCTPOMCTBA, B KOTOPOM MO3KHO CABHTATh BCIO 00JIACTh OTOOpaKeHUS,

Ha ¢ur. 17 nmpencrasieH BUJ, aHAJIOTHYHBINA BUAY Ha ¢ur. 16, B KoTOpoMm
o0JlacTh MAaHUMYJIHPOBAHHS 3aHUMAET HEOOJIBUIYIO YaCTh BEPXHEH MOBEPXHOCTH;

Ha ¢ur. 18 mpencraBieH 3CKU3, MOKA3bIBAIO NI 3aJHIOK0 CTEHKY MOOUIBHOTO
YCTPONCTBA,

Ha ¢ur. 19 npeacrasieH 3CKU3 MIOCKOCTU IUCIIEs HOYTOYKa MIJIM HACTOJIBHOTO
YCTPOUCTBA; U

Ha ¢ur. 20 nmpeacTaBIeHBl 1BE 30HBI MAHUITYJIUPOBAHUSI, BBICTYMAKOIHE BBEPX OT
BEpXHEH MIOCKOCTH YCTPOHUCTBA, MOKa3aHHOro Ha ¢ur. 19.

ITepBBIM BapUAHTOM BBINOJHEHUS YCTPOHCTBA B COOTBETCTBUH C U300peTeHnEM
SIBJISIFOTCSL cMapT-dachl 10, umeroiiue 00abIoN 1yroodpasHblii KOPIYC, MOBTOPSIOIIM I
bopMy HUMKHEH 4aCTH PYKHU (3aIsICThs), COENMHEHHbIN IMAaPHUPHBIM COEIUHEHUEM C
METAJUIMYEeCKUM OpacyieToM 12, BBIMOJHEHHOM B €IMHOM CTHJIE C KOPIYCOM, KOTOPBIi
MOKET OCBOOOKIATHCS UM OTKPBIBATHCS, YeM 00eCreunBaeTCsl y100CTBO HOLIEHHUS
yacoB 10 Ha 3ansAcTee. BHyTpu cmapT-yacosB 10 HaXOaUTCS MUHUATIOpPHASA
3JIEKTPOHHAs CUCTEMA, BHYTPEHHEE YCTPOICTBO U BBIUMCIUTEIbHBIE BO3MOXHOCTHU
KOTOPOH CPaBHHUMBI C MapaMETPAMHU COBPEMEHHBIX CMapT(POHOB U MOTYT BBINOJHSTH B
OCHOBHOM Te€ k€ PyHKLHH, OoJiee TOro, B HACTOSIIIEM CIydyae OHAa MOXKeT 00JanaTh
IOTIOTHUTENBHBIMU (PYHKIIUAMH, KOTOPBIE HE MOTYT OBITh peain30BaHbl OOBIYHBIMH
IJIOCKMMHU KapMaHHBIMH MOOUIbHBIME TenepoHamu. CymecTBO H300peTeHUs
KacaeTcsl He BHYTPEHHETO YCTPONHCTBA CMApT-4acoB, @ OTHOCUTCS K PELIEHUIO, NIPH

HUCIIOJIb30BAHUHU KOTOPOIr'O YIIPABJICHHUE MTOJBb30BATCJIEM 3TUM MUHUATIOPHBIM
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3JIEKTPOHHBIM YCTPOUCTBOM MOXKET CTaTh Ooyiee yaHoOHBIM, OBICTPBIM U, B TO XK€
BpeMmsi, Oomnee 3P (PeKTUBHBIM.

bonpieit neHTpanbHO# 00nacThio yacoB 10 sABIseTCS ciera U30THYTHIH
aucniei 13, KOTopbId, IPEANOUTUTENBHO, XOTS U He 00s13aTeJIbHO, HMEET CEHCOPHYIO
qyBCTBUTENBHOCTh. Yachl 10 moka3ans! Ha ¢ur. 1 ciaerka cHusy, a Ha ¢ur. 2 — cierka
ceepxy. [ToBepx kpas nucnies 13 u mog HUM (cM. ¢ur. 2) HAXOAUTCS MepBas 30Ha
(maTyuk) 1 MaHUNYJTUPOBAHUS, TOBEPXHOCTh MAHUIYJIHPOBAHUS KOTOPOIl oOnanaer
CHECOPHOW YYBCTBUTEIBHOCTHIO U UMEET Y3KYIO (JOPMY, BBITIHYTYIO B
rOPU30HTAJIPHOM HANPABJIEHUH M 00Pa3yIO YO MPSIMOYTOJIbHUK, MPOXOAS TN
MPaKTUYECKH IO BCeH mupuHe 4acos 10.

ITon nucnneem 13 HaxOAUTCSA BTOpast 30HA (JATUUK) 2 MAHUIYJHUPOBAHUS,
KOTOPYIO MOYKHO XOpPOIIO BUAETh Ha ur. 1, mupuHa KOTOPOH, MPEATOUYTHTENBHO,
paBHa mupuHe kopmyca 11 wacos 10, HO BbIcOTa OOJIbINE BHICOTHI MEPBOM 30HBI 1
MaHHUNYJHPOBAHUS, TIO3TOMY €€ MOBEPXHOCTh 3HAUUTEIBHO OOJbIIE.

B npeanoyTuTenbHOM BapUAHTE BBINOJIHEHHS] BTOPON 30HOU 2
MAaHUNYJIUPOBAHUS SABJSETCS MJIOCKUHA MEXaAHUYECKHU U y3€J1, KOTOPbIA MOXHO CJIerKa
cMelaTh OTHOCUTENbHO Kopryca 11 wacos 10 mapannensHo camomy cebe (HO 6e3
KaKoro-aubo mMoBOPOTAa) BAOJb JBYX B3aUMHO MEPNEHAUKYISPHBIX OCEH, MOKa3aHHbIX
Ha pur. 1 gBoitHOM cTpenkoit 14. MexaHN4YeCcKOe COeNMHEHUE MEXAY 30HOU 2
MaHUNYJUPOBaHUA U KoprnycoM 11 u acconuupoBaHHble PYHKIIUU COOTBETCTBYIOT
packpsiTiio B nyonukauuu W0O/2016/170374 A1, T.e., 30Ha 2 MAaHUMYJIUPOBAHHUS
MOJKET NepEeMEILaThCsl OJHUM MalbleM COTJaCHO OTPAaHUUYEHUSIM 3aMKHYTOTI'O KOHTypa
15, moka3zaHHOro Ha Gur. 3, ¥ 5TH IBUIKEHUS CO3AIOT TAKTUJIBHYIO OOpPaTHYIO CBS3b U
obecneunBaOT BBEICHUE AHHBIX, OCBOUTH KOTOPOE AOCTATOYHO mpocTo. [l
yIy4YIIeHUs TAKTUIBHOW OOpaTHOH CBSA3M, HA JUAMETPAIBHO MPOTHUBOMOIOKHBIX
CTOpOHaxX KOHTypa 15 chopmMupoBaHbl COOTBETCTBYIOINNE HEQONbINNE yriayOneHus 16,
Omaronapsi KOTOPBIM B mpouecce padboThl IPU ABHKEHUH BIOJb KOHTYpa 15 MOXHO
OIYIIaTh, KOTJa JOCTUTHYTHI COOTBETCTBYOME yriaybnenus 16. Takoe
nepeMeIieHrne 30Hbl 2 MAaHUITYJUPOBAHUS 00€CIeYnBaeT BO3MOKHOCTD MPSIMOTO
BBEIEHHS JaHHBIX, OITMCAHHOTO B YIIOMsHYTOH nmybOnukanuu. Crenyer 3aMeTHTh, YTO
dakTuyeckuii pa3mep KOHTypa 15, mokazaHHOTO Ha ¢ur. 3, 3HAYUTEIHLHO MEHbINE, U
AuaMeTp CMELIEHHsl COCTABISIeT MAKCUMYM HECKOJIbKO MUIIuMeTpoB. C npyroi
CTOPOHBI, TOBEPXHOCTHU 30H | U 2 MAaHUNYJIUPOBAHUS SABIAKOTCS UyBCTBUTEJIbHBIMU

NOBEPXHOCTAMH, U COOTBETCTBYIOIIUEC XAPAKTCPHBIC IBUXKCHUSA MOTYT OBITh
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pPa3IUYUMBI B COTJIACHO UX HAaNPaBJIEHHUIO, CKOPOCTHU, BEJIUUUHE UJIU MECTY
coBepueHus. [I0CKONBbKY MOBEPXHOCTh 2 MAHUIYJIUPOBAHUS 3HAUUTEIBHO OONbIIE
Apyroil MOBEPXHOCTH, MaJblibl IOJb30BATENS HA 3TON MOBEPXHOCTU MOTYT BBIOJHUTD
OoJiee neTaNN3UPOBAHHBIE U CIOXHbIE XaPaKTEPHbIE ABUIKEHUS.

Crnenyer 3aMeTUTDh, YTO MepeMeleHNe 30Hbl 2 MAaHUIYJIUPOBAHUSA BJOJb
KOHTypa 15, moka3zanHoro Ha (ur. 3, BEIIOJHSAETCS C TIPEOAOJEHUEM COMPOTUBJIEHUS
MOPKUMAIOIIe MPY>KUHBI, IO3TOMY MOJIb30BaTENb MOXKET XOPOLIO OTINYATh
nepeMeIeHrne najbla BAOJAb HEMOABHUKHON MOBEPXHOCTH (OIIYLIAETCA TOJBKO KaK
NOTJIA)KMBAHUE) OT HAJABJIMBAHUS C YCUJIMEM U MIEPEMEIleHUs BCel 30HBI 2
MaHHUNYJIUPOBAHUS, YTO HEOOXOAMMO IJIsl BBOJA TAHHBIX.

ITockonbKy 30Ha 2 MAHUNYJIUPOBAHUS UCTONB3YETCS AJ PA3JIMYHBIX LEJNEH, HA
Hel (MpeanoYTUTENbHO, Ha €€ BEPXHEeH 4acTH) MOKa3aHO HECKOJbKO HeOOMbIINX
(YHKIIMOHAIBHBIX CETMEHTOB, U3 KOTOPBIX MMOKa3aHHBIA Ha pur. 1 GyHKUHMOHATBHBIN
cermeHT 17 accouunpoBaH ¢ BBeneHueM nudp. B cocTosHUM 10 yMOTYaHUTO, IS
30HBI 2 MAHUNYJHPOBAHUS YCTAHOBJIEHA QYHKIUSA CEHCOPHOTO BBOJA, a PyHKIUA
BBOJIa JAHHBIX cpabaThIBAE€T MPU HAKATUH 30HBI 2 MAHUIYJIHPOBAHUS U €€
NEPEMELICHUN LEeJUKOM OTHOCUTENBHO Kopriyca 11. B 3ToM HavanpHOM COCTOSAAHUH,
BBOJI IaHHBIX HACTPOEH, HaIIpUMep, Ha BBEJEHNUE 3HAKOB aHTJIUICKOTO andaBuTa, HO
nocJje HaxaTus GyHKIHOHAJIBHOTO cerMeHTa 17, COOTBETCTBYIOLINE KOMOMHALIMH
ABUKEHHUI MOTYT OBITh aCCOLIMMPOBAHBI C U(PAMH HIIM 3HAKAMH IIPENUHAHUS, &
apyrue pyHKLHOHAJIbHBIE CETMEHTBI MOTYT COOTBETCTBOBATDH APYTUM KOMAaHaM IO
00paboTKe TEKCTa UJIM COCTOSIHUSAM. DTH BO3MOKHOCTH MOAPOOHO OMHUCAHBI B
LUTUPOBAHHOW NMyOJIMKAMU, U C TOYKHU 3PEHHs] HACTOSIIEro n300peTeHus
€UHCTBEHHBIM Ba)KHBIM MOMEHTOM SIBJISIETCS] TO, YTO NMpH O0Jiee CHIBHOM HaXKATUH
30Ha 2 MaHUIMYJUPOBAHUS TAKKE€ MOKET OBITh HCTIOJIb30BAHA JJISl BBEIECHUS JAHHBIX U
KOMaHJ.

B ToMm cnyuae, ecnu HacTosimee H300peTeHNE HCIIONB3YeTCs B cMapT-dacax 10,
clelyeT OTMETUTh, YTO 30HbI 1 U 2 MAaHUNYJIUPOBAHUS XapPaAKTEPU3YIOTCS HE TOJBKO
TE€M, UTO PACMOJIOKEHBl HA PACCTOSIHUM JPYT OT ApYyra, HallpuMep, Ha ABYX KOHIAX
aucnies 13, BaXXHBIM ABJsSIETCS TO, YTO UX COOTBETCTBYIOIIME MIOCKOCTH HaXOISITCS
MOJ YIJIOM APYT K APYTY, YTO MOMOraeT MOJb30BATEI0 OCYILIECTBIISATh
IPOCTPAHCTBEHHOE YIIPaBJIEHHE, YTO OyAeT onucaHo Huxke. Takke Ba)KHO OTMETHTD,
41O Oaromaps pacCTOSHHUIO MEXAY 30HAMU 1 U 2 MaHUNYJIUPOBAHUSA U UX

PacCIOJIOKEHHIO, KACAHHUE 30H JBYMs NaJbLIaMH He TpeOyeT Kakoro-indo Gpu3snieckoro
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HaNps>KeHUsI, B pe3yJbTaTe 4ero UX MOXKHO KacaTbhCs MajbllaMU HE3aBUCUMO WU
BMECTE TaK, 4YTO 00ecreunBaeTcs y100CTBO MepeMeleHHs MajlblieB MEXAY HUMHU.

Ha ¢ur. 4 npencraBieH ynpoleHHbIH NepCneKTUBHBIN BUx cMapT-4acos 10,
XOpPOIIO MJLTIOCTPUPYIOINHE yro, oOpa3yembiit 3oHaMu 1 u 2 MaHunyiaupoBanus. Js
Jy4LIero MOHUMAaHUs COOTBETCTBYIOINX (PyHKLMIT, OCHOBHbIE CBOWCTBA 3TUX
¢yHkuit 0603HaueHbl Ha Qur. 4-12 UX HA3BAHUSMH HA AHTJUHCKOM SI3BIKE.

Ha ¢ur. 5-12 unnmoctpupyercst peanusanus COOTBETCTBYIOIINX OCHOBHBIX
¢yukuuit. ITockonbky MaHUIYJIMPOBAHHE COBEPLIAETCS B TPEXMEPHOM MPOCTPAHCTBE,
PSAIOM C COOTBETCTBYIOLIUMH H300paKEHUSIMU BCETa TOKA3aHbl HAMPABJIEHHS X, Y U Z
MPOCTPAHCTBEHHON CUCTEMBI KOOPAUHAT, a PAAOM C KOOPAMHATAMH MOKa3aHbI
NPOEKIINU Ha MIOCKOCTb X-Y, U 3TH KOOPAUHATHI U300paKeHbI TOJICTHIMHU JIMHUSMH,
BIOJIb KOTOPBIX NaHHAast GYHKUHS (KOMOWHALNS ABUIKEHUH ) MOXKET YIIPABIATH
IBH)KEHUEM M300pakKeHUs U Kypcopa, MOKa3aHHBIX Ha qucruiee 13.
IIpennonaraercs, 4To npoueccop B cMapT-uacax 10 cogepkUT NpoOCTPaHCTBEHHbIE
NaHHBbIE 5TOH QYHKIMU U MOKET BbIBECTH UX Ha nucruieii. Hanpumep, npu padore ¢
KapTaMu, MOXET U300pakaThCs caMa KapTa B IJIOCKOCTH X,y U, B TO K€ BpeMs (Kak
U3BECTHO), CYIECTBYIOT OCOOEHHOCTH, KOTOPBIE MOJKHO MMOKa3aTh B
COOTBETCTBYIOILIUX APYTUX CIOSX (HaImpuMep, pa3IMuHble HHTEPECYIOIUE MECTa,
JIOPO’KHBIE YKA3aTeNH, 3HaKH, IMHUU BBICOTHI U T.JI.), IOCKOJIbKY UX OJTHOBPEMEHHasI
UHAUKALMS JeflaeT KapTUHY CJHMIIKOM CJIOKHOM 11 uHTepnperanuu. CyuecTByoT
apyrue pyHKLHUH ¥ IPOTpaMMBbl, KOTJa B YCTPOWCTBE HMEIOTCSI BHYTPEHHHE
KOOPAWHATHI KOPIycCa WU NpoayKTa (Hampumep, B ciaydae 3D-npoekTupoBaHus), u
MOJIb30BATEN0 Ba)KHO BUAETh KOHCTPYKIUIO HE TOJBKO B MJIOCKOCTH X,y, HO U UMETh
BO3MOXHOCTb PACCMOTPETD €€ Mo riyOuHe, T.€., BBIOpaTh HHTEPECYIOLIEe ero
nzoOpaxkeHue BOob ocH z. [IpennoxkeHHOe B M300pETEHUH pelIeHHe AaeT MPOCTY IO
BO3MOJKHOCTb pPeLIEeHHUs 3TOI JOBOJBHO CIOXXHOM 3a7jauy, MOCKOJIbKY B IIpoLiecce
MaHHNYJISIHUH NAJbIbl U PyKa HEe OYAYT 3aKpBhIBATh MOBEPXHOCTDb AHUCILIIES 13.

Ha ¢ur. 5 nokaszano HanpaBJIeHHOE BHU3 ABMKEHUE BIOJb OCU Z (PACTATHBAHUE
— pasBeneHue naiples). /s TaKOTO IBUIKEHUS ABa Maliblla JOJKHBI ABUTAThCS BHU3
BJIOJIb 30H 1, 2 MaHUNYJIUPOBAaHUs, KaK 3TO MOKa3aHO cTpeikaMu Ha yeptexe. [Ipu
5TOM MBI IepeMeInaeMcsi BHU3 B TNIyOUHY OT cjios K ciioro. I[Tockonpky yacer 10 game
BCEr0 HOCST HA JIEBOM 3allsICThe, a HallpaBJI€HHOE BHU3 CMELEHNE KOHTEHTa B

NPpOCTPAHCTBE CKOJIbXKEHUEM BHU3 ABYX MNAJIBLIEB NPEACTABIIACTCA €CCTECCTBEHHBIM A JIsA
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YeJI0OBEUYECKOTO BOOOPaKEHUs, TO IJISl TAKOTO YIPABJIEHUS UCIIOJNB3YIOTCA
KOMOMHALMHU ABM)XKEHUM, SBISIOIINECS IS MOJIb30BaTeNsl HAauOoJiee eCTECTBEHHBIMU.

Ha ¢ur. 6 nokaszano obparHoe nBUXKEHHE BBEPX (CTATMBAHUE — CBEJIEHUE
najblieB) BAOJb OCU Z, SBISAIOLIEECS MPOCTO MPOTHUBOIMOJIOXKHBIM ONMMCAHHOMY BbILIE
JIBUKEHHUIO.

Ha ¢ur. 7 nokazano cMmeneHne u300pakeHus B MIOCKOCTU X-y B HAMpPaBJIEHUH X
(Ha3pIBaeTCS CMAaXUBAHUEM) B Cly4ae YIPABICHHUS IBYMs NajblLiaMUu B 000UX
HanpasjeHusx. CieayeTr 3aMeTUTh, YTO B (aKTHUECKOH MIOCKOCTH OTOOpaKeHUs
OCHOBHBbIE NIepeMelIeHUs! (CABUTAaHHNE CIIPaBa HAJEBO M BBEPX U BHU3, U YBEIUUYCHUE
WU YMEHBIIEHHE N300paKeHHs) TAK)KEe MOYKHO peajin30BaTh YIIPABIECHUEM B
NJIOCKOCTH 30HbI 2 MAHUINyJIUPOBAHUS, HO €CJIU MOJIb30BaTe/b NPUBBIK K YIIPABICHUIO
MOJIOKEHUEeM OTOOpakaeMoro u3o0paskeHus:, TO 1eyiecoo0pa3Ho obecneunuTh
yIpaBJeHUE TAKUMHU ABWKECHUSIMU IBYMS MaJbllaMHU.

Ha ¢ur. 8 nmokasano ympaBiieHHE TOBOPOTOM BKPYT OCH Z IO YaCOBOH CTpEJKe, a
Ha ¢ur. 9 mokazaHO aHAJOTHYHOE yIPaBJIEHUE TOBOPOTOM MPOTUB YACOBOM CTPENKH.
JIBU>K€HUS NalbleB, ACCOLIMUPOBAaHHbIE C BpAallleHUEM, TaKXX€ COOTBETCTBYIOT
€CTeCTBEHHBIM 00pa3y NeMCTBUM, TaK KaK MaJIbIbl IBUTAIOTCS B MPOTHUBOIOJIOXKHBIX
HanpaBJICHUAX.

Ha ¢ur. 10 mrocTpupyercs paHee ynoMsHYyTO€ ABHKEHHE OJHUM MaJIbIeM, B
KOTOPOM HEOOXOAMMO MepeMemaTh najel TOJIbKO BAOJIb 30Hbl 2 MAHUNYJIHPOBAHUS.
DTOT TUM ABUKEHUS (TPOKPYTKA), KOTOPOE MPOUCXOIUT B MIOCKOCTH 3aJaHHOTO
n300pakeHust, UCMOJIb3yeTcss Haubosee yacto. [IoaToMy Takoe ABUIKEHHUE MOXKET
obecneunBaTh HeCKOJIbKO pynkuii. Korna nsobpaxkeHue wim Kypcop IOKHBI ObITh
CABHHYTHI B TUNIOCKOCTH U300pakeHUs], TO HCKOMOE MOJIOKEHHUE CHadaia OnpeaeseTcs
6oJsiee rpyOBIM IBUIKEHUEM, a KOTJ1a HCKOMBIH OOBEKT MOXKHO YBUAETh, CKOPOCTh
nepeMeleHUs JOJKHA YMEeHbIIUThCA. TepMuH "CkopoCTh” MOHMMaeTCs Kak
CMellleHNe Ha SKpaHe OTHOCUTENbHO €IMHUYHOIO NepeMelieHus nanpua. s
U3MEHEHUsI CKOPOCTH YAOOHO MCIIONB30BATh APYIYI0 30HY | MaHunynuposanus. Eciu
30Hbl | MAHUNYJIUPOBAHUS KAaCaThbCs APYTUM MajbLEM B HENOABHXHON TOUKe 18, TO
3TOT KOHTAKT OyJeT BOCIPUHUMATBHCS MPOLIECCOPOM B Hyacax 10 kak ymnpasisomiee
coOBITHE I HI3MEHEHUSI CKOPOCTH. B HECKOJBKUX CIy4asx MOXKET ObITh
NOCTATOYHBIM UMETh TOJIbKO OJIHY CTYINE€Hb U3MEHEHUSI CKOPOCTH, IPU 3TOM
JOCTaTOYHO MPOCTO KacaHus TOYKU 18. B cuctemMax ¢ HECKOJIBKUMU CKOPOCTSIMH,

YHOPaBJICHUEC MOXKET OBITH OCYLECTBICHO HECKOJBKUMHU MOCICA0OBATCIIbHBIMHU
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INPUKOCHOBEHUSIMH, U U3MEHEHHE B MPOTHUBOMOJI0XXHOM HAaMPaBIEHUU TAaKXK€ MOXKET
OBITH OCYIIECTBJIEHO HECKOJNBbKUMU ciocobamu. OnHa U3 TaKUX BO3MOKHOCTEMN
COCTOMUT B TOM, YTO €CJIU KaCalOTCs MPaBOil CTOPOHBI 30HBI 1 MaHUNyJIUPOBaHUs, TO
CKOPOCTb OyeT YMEHbINATHCS, & €CJIM KacaThCs JIEBOH CTOPOHBI, TO CKOPOCTH
yBeJIuuuBaeTcs. B anpTepHAaTUBHOM BapHaHTE, MOJOXKEHUE IPUKOCHOBEHUS POJIU HE
UrpaeT, HO, HAIPUMeEp, NEePBble TPU NIPUKOCHOBEHHUS YBEJIUUYHUBAKOT CKOPOCTh, a
KaXble CleAyIolliue NPUKOCHOBEHUS] CKOPOCTh CHUIKAKOT. BakHO He TO, KakuMm
croco0OOM BBITIOJIHSIETCSI HK3MEHEHUE CKOPOCTH, a ¢caM (PakT TOTO, UTO U3MEHECHHUE
CKOPOCTHU OCYIIECTBJISETCS KACAHUEM APYrON 30HbI 1| MAHUNYJIMPOBAHUS.

Haxonen, Ha ¢ur. 11 u 12 nokazano ynpasiieHHE MOBOPOTOM B TIJIOCKOCTH y-Z
(T.e., BOKPYT OCH Y), ABJISIIOINEECS TAKXK€ €CTECTBEHHBIM IS MOJIb30BATEIS, KaK U
MOBOPOT B MJIOCKOCTH X-Y.

ITomumo ynpaBieHus: ABYyMs NaJbllaMH, TAKXKe€ MOXHO MPOAOIKATH
NOJIb30BATHCA PYHKLUSIMHU, HCIIOJIb3yEMBIMH U OCBOEHHBIMH B CYIIECTBYIOIIUX
yCTPOMCTBAX, T.€., €CJIM JBa Majblla Pa3IBUTAIOTCS BIOJb OOJbIIEH 30HBI 2
MaHUNYJHPOBAHUSA, TO H300pakeHne OyIeT YBEIUUNBATHCS, & €CIIH MaJIbIIbI
CIABHUTAIOTCS JIPYT K APYTy, TO H300pa’keHne YMEHbIIAETC .

Jpyrue nHTepeCcHbIE BO3MOXKHOCTU OTKPBIBAKOTCS, €CJIU 30HY 2
MaHUINYJUPOBAHUS NepeMellaTb OTHOCUTEIBbHO Kopnyca 11, T.e., ciBUuranuem
otoOpaxaeMoro n300paxeHus: B JaHHOH MIOCKOCTH YIPABISIIOT OJHUM MaJblieM
IyTE€M €ro nepeMelleHNs] BB€PX U BHU3 UJIU CIIPaBa HaJEBO, U 3Ta BO3MOXKHOCTD
COOTBETCTBYET (YHKIIUHU MPOJUCThIBAaHUA. [Ipu ynpaBiaeHUn qucIieeM TaKUM Iy TeM,
30Ha 2 MaHUMYJUPOBAHUS HE HAXOAUTCS B PEKUME BBOJAA NaHHBIX, TO3TOMY 30Ha 2
MaHHNYJIHUPOBAHUS MOXKET ObITh CMEILIEeHA B JIID0OO0E U3 CIeNHANTbHBIX MOJOXKEHUMH,
ompeaessieMbIX YeThIpbMs yriyoneHusiMu 16 mo KoHTYypy 15, mokazanHOMY Ha ¢wur. 3.
OTH MOJOKEHUSI MOTYT OBITh ACCOLMHPOBAHBI C COOTBETCTBYIOLIUMH MEePEMELICHUIMU
B BEpXHEM, HU)KHEM, NIPaBOM U JIeBOM HamnpasieHusx. IIpoueccop B yacax 10 moxer
OBITH 3aIIPOrPAMMHPOBAH TaK, YTOOBI B pEKMMeE YIPABJIEHHS AUCIIIEEM YCTAaHOBKA
30HBI 2 MAHUNYJIUPOBAHUS B JIF0OOe U3 yriayonenuii 16 nepememana (caBurana)
oroOpakaeMoe n300pakeHue B COOTBETCTBYIO LIIEM HANPABJIEHUH, YTO O3HAYAET
NPOCTYIO peann3anuio QYHKINU MPOJUCTHIBAHNS B HAIIPABIEHUH BBEPX-BHU3 U CJIEBA
Harpaso 0€3 HeOOXOAUMOCTH HCTIOJIb30BAHMS KAKUX -JIHOO OTHENBbHBIX CPEICTB
MaHunyauposaHus. CienyeTr 3aMeTUTh, YTO BO3MOXKHOCTb I€pEeMELeHUs 30HbI 2

MaHUNYJHPOBAHUSA OTHOCUTENBbHO Kopryca 11 MokeT ObITh CBsI3aHa C
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TOTOJTHUTENBHBIMU (PYHKIIUAMU YIIPABIEHUS JUCIUIEEM NYyTEM aCCOLMHPOBAHMS
COOTBETCTBYIOLINX XapaKTEPHBIX IBUKEHHUH C HA3HAYEHHBIMU QYHKIUAMHI
yIpaBJIeHUs JUCIIes, KOTOpbIE JIErKO MOANaTCs nHTepnperauuu. Hanpumep, B
pe3yibTaTe BpalleHHUs BJOJb KOHTYpa 15 mo 4acoBO cTpenke NPOUCXOAUT MOBOPOT
n300pakeHUsI HAIIPaBo, a XapakKTepPHOE ABHUIKEHHE B MPOTUBOIIOJI0KHOM HANPABIECHUH
BBI3BIBAET NMOBOPOT M300pakeHus BieBo. Takum obOpazom, Onarogaps H300peTEHUIO, K
OOBIYHOMY YIPABJICHHUIO B OAHOMN MJIOCKOCTH NOOaBJIsSEeTCsl CHavYalla yIpaBjaeHHe ¢
UCIIOJb30BAHUEM JABYX 30H MaHUIYJUPOBAHMUS, KaK TOKa3aHO Ha ¢ur. 5-12, a 3To
yIpaBJIeHUE MOXKET ObITh CKOMOMHUPOBAHO ¢ BO3MOYKHOCTBIO MJIM JOTIOJIHEHO
BO3MOJKHOCTBIO NNEPEMELIECHUs 30Hbl 2 MAHUMYJIUPOBAHUS OTHOCUTENBHO Kopnyca 11
U UCTIOJIb30BAHUS HAJIMYUS CIELHATIbHBIX MMOJOXEHHH, PU 3TOM MOTYT OBbITh
peanr30BaHbI OTOJHUTENbHbBIE QYHKIUU JUCIUIES, YTO MOBBIIIAET YHCIIO CTENEeHEH
cBOOOIBI MAHUITYJTUPOBAHUS U TAKXKe€ YAOOCTBO YIPaBICHHUS.

TpexmepHoe ynpapieHue H300pakeHUEM U/UJIU KYPCOPOM HECKOJIbKUMU
najbLlaMUd MOXKET OBITh UCIIOJB30BAHO HE TOJBKO B CJIydyae CMapT-4acoOB, HO TAKXKE U B
HEKOTOPBIX Apyrux obnactax npumeHeHnus. Ha ¢ur. 13 mokasan ¢pparmeHT
BHYTPEHHETrO MPOCTPAHCTBA aBTOMOOUJISA, B KOTOPOM pyJieBoe Kojieco 20
yAepKuBaeTcss 00eMMH pyKaMu BoAUTENsA. BHYyTpu aBTOMOOUIISA MOXXHO BUIETh
OoOBIYHBIE CPEACTBA MAHUITYJIUPOBAHUS U OTOOPA’KEHUS, U3 KOTOPBIX 0003HauUEH
BCTPOEHHBIN AUCIIeH 21, a mepen BETPOBLIM CTEKJIIOM MOKHO BUAETh IPOELUPYyEMOE
n3zobpaxeHue 22, co3naBaeMoe NPOEKTOPOM MHTEJUIEKTYaIbHOTO OJIOKA YIIPaBJICHHUS,
BCTPOEHHOT0 B mpubopHyto naHenab. M3o0paxkenue 22 MOXKeET MPeACTaBISITh GparMeHT
KapThl MapuIpyTa. 3ajaueil ynpaBieHus, COTJIAaCHO U300PETEHHIO, SIBJISIETCSI
TPEeXMEpHOe yIpaBjieHne oToOpakaeMbIM H300pakeHneM 22, TpOeLHPYEeMbIM
BOJUTEJIIO YIIOMSHYTBIM, HO HE NMOKA3aHHBIM OJIOKOM YIIPaBJICHHUS, 10 AHAJIOTHUU C TEM,
YTO OBLIO OMHCAHO JUIS MPEebIAYIIEero BapuaHTa BeIOHEeHHs. PyneBoe komeco 20
aBTOMOOWJIS M €ro IeHTPaJbHAs 4acTh 23, MPUKPEIJICHHAs K PYJIEBOI KOJIOHKE,
0OBIYHO COEIMHEHBI IBYMSsI COeAUHUTEIbHBIMH 3JI€MEHTAMH 24, U3 KOTOPBIX OAUH
Onwke K MpaBoOd pyke BOOMUTENSA, a APYrou OJMKe K JIeBOM pyke. B 3aBUCUMOCTH OT
TOTO, SABJISIETCS BOAUTENb NMPABILION WU JIEBUIOW, HA MTEPEAHEN MOBEPXHOCTHU MPABOTO
WJIK JIEBOTO COEMHUTENBHOTO 3JeMeHTa 24 pacnoyiaraercs 30Ha 25
MaHUINYJUPOBAHUS, UCIOJAb3YIOLIAsl JaTYUKU, KOTOPbIE 10 CBOEH KOHCTPYKLUHU U
croco0y ynpaBiieHUs aHAJIOTHYHBI 30HE 2 MAHUNYJUPOBAHUSA CMApPT-4acoOB U3

npeapiaymero npumepa. Paznuuune 3akmodaercs B Oonbineil pacrnosaraeMoi
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MOBEPXHOCTH, Oylarogaps 4eMy HeT HeOOXOAUMOCTH B TOM, 4TOOBI BCSI 30HA 25
MaHHUNYJHPOBAHUS UMeJa BO3MOKHOCTD MepPEeMEeIleHUs], KaK 3TO ObLIO B ClIy4ae 30HBI
2 MaHUNYJUPOBAHUS ISl PELIEHUs 3a7ja4y BBOJA AaHHBIX. B naHHOM ciydae Oonee
MPEANOUTUTENbHBIM MOXKET 0Ka3aThCsl BBOJA JaHHBIX APYroro TUIa, ONMUCAHHBIN B
Ka4yeCTBE BTOPOTrO peKuma BBOAA NaHHBIX B nokymeHTe WO/2016/170374 A1, rue He
30HY MAaHUNYJUPOBAHUs NIEPEMEINAIOT MO 3aMKHYTOMY KOHTYPY, & 3aMKHYTBIN KOHTYD
bopMuUpyeTCss HAa MOBEPXHOCTH, a yriyOseHus, 00ecneYynBaroIue TaKTHIbHOE
BOCIPUSTHE JUAarOHAJbHO NMPOTHUBOJIEKALIUX MOJIOKEHUH, pacnoararoTcs Ha Kparo
KOHTYpa. JTa BHYTPEHHsIS 30HA pas3elieHa Clierka BhICTyNaILUMU Hapy Ky
y4acTKaMHU Ha HECKOJbKO 4acTel, MpeANnOYTUTENbHO, HAa YeThIpe YacTU, U B 3TOM
cliy4ae BBOJ JaHHBIX MOXET BBIMOJHSATHCS TOU K€ KOMOWHAIMel NBHKEHHUH, 4TO U
IIpU NePEeMEIEeHUN IO KOHTYPY BCEH 30HBI, HO B JAHHOM Cly4ae najiel cieayeT
nepeMelaTh 0 HENOABUXKHON 30He. Pacnonaraercs 11 30Ha BBOJAA AAHHBIX HA
OTIEJbHON YaCTH 30HbI 25 MAHUNYJIUPOBAHUS, UJIM OHA HAXOAUTCS PAAOM C HEW WU B
T000M yIOOHOM MecTe, SIBJISIETCSl YaCTHBIM BOIIPOCOM HCIIOJIHEHHUSI YCTPOICTBA.

Ha yBenuuenHbix Bunax Ha pur. 14 u 15 mokasaHsl nepeaHsst 4aCTh
COEAMHHTEIBHOrO 3J1IeMeHTa 24 pynesoro koneca (¢pur. 14) u ero 3aguss yacts (Qur.
15). Ha ¢ur. 14 nmokazaHa B yBeJIMYEHHOM BHJ€ NEepeNHsA 30Ha 25 MaHUNYJIMPOBAHUS,
oOpamneHHast K BOIUTENIO, KOTOpOH Kacaercs Ooipmoii nmaner 26. Ha ¢ur. 15
NOKa3aHa 3aHssi HOBEPXHOCTh COEUHUTENBHOTO dJIeMeHTa 24, 6osiee yaajleHHast OT
BOJMUTENSA, HA KOTOPON HAXOAUTCA 3aAHASA 30HA 27 MAaHUNYJIUPOBAHUsA, UMEIOIIas
JaTUYUKU, KOTOPOU KacaeTcsl yKa3aTeabHbIl najel 28 BoauTes.

Jlnst ynpaBiieHUst H300pakeHUEM UM KYPCOPOM, MPOCUPYEMBIMH WU
NOKa3bIBa€MbIMH Ha nucIiee 21, MOXeT ObITh UCMOJIb30BAHA Ta K€ KOMOMHALIHS
IBHM)KEHUH, 4TO OBLIM TOKAa3aHbl U PACCMOTPEHBI CO CChUTKOW Ha ¢ur. 5-12, To ecTh
JTHOOBIMH IBHIKEHUSIMHU BJIOJIb UJIH BOKPYT OCEH X, YV, Z MOXHO yIPAaBJISTh JIETKO
KOOPAWHUPYEMBIMHU IBUKEHUSMHU ABYX MaJbI€B BOAUTENA. XOTS MPEAMOUYTUTENBHO,
4TOOBI 00e, mepeaHsis U 3aHsIsE 30HbI 25, 27 MaHUNYJUPOBAHUS PaCTOIarajiuch OqHa
3a APYTrO#, 1 UMH MOKHO OBIJIO YIPaBJSTh ABYMs NaJbIaMH OJHOW PYKH, BO3MOXHO U
Apyroe TEXHUYECKOE pelleHNe, B KOTOPOM BTOpasi 30Ha 27 MaHUNYJIHUPOBAHUS
pacrnoJiaraeTcsi Ha nepeJHeld MOBEPXHOCTH APYrOro UK JOMNOJHUTEIBHOTO
COEIMHUTEIBHOIO 3JIEMEHTAa PyJIeBOro koneca 20 1 MOXKET yIpaBiasAThCs NalbLEeM

neBoi pyku 29 soputens (pur. 13).
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PaccmoTtpenHas paHee QyHKLHS BBOJA TaHHBIX MOXET OBITh pean30BaHa B
obenx BepCcuUsAX YIOMSIHYTOH Bble nyOnukanuu. Ilepennss 3oxa 25
MaHUNYJUPOBAHUSA MOXKET OBITh CllelaHa MOJABUKHOW OTHOCUTENIBHO
COEIMHUTEJIBHOIO 3J1€MeHTa 24 pyJIeBOro KoJieca, 1o aHaJIOTUHU C epEeMEIleHueEM
30HBI 2 MAHHUIYJHUPOBAHUS, U B 3TOM CIy4ae MOTYT OBITh MOJY4YEHbl AHAJOTHYHbBIE
($yHKIMOHAIbHBIE BO3MOKHOCTHU. B ajqbTepHaTUBHOM cliy4yae, Kak ObLIO OMHCAHO
BBILIE, BO3MOXHO, YTO HA YaCTU NepeaHel 30HbI 25 MaHUNYJIMPOBAHUSA UMEETCS
3aMKHYTBIH KOHTYp, H ABUJKEHHUE Majblia IO 3TON 30HE OO0 00eCreunBaOT BBOJ
OaHHBIX, THOO cnenunanbHble QYHKIUU epeMelneHus n3o0paxkeHus. B omucanHbIX 10
CHUX IOp BapUAaHTaxX BBIMOJHEHUs, KOHCTPYKLHUs, HA KOTOPOU pasMelanuch 30HbI
MaHHNYJIHUPOBaHUS, HE TpeOOBaja CenUaJIbHOrO YAEPKUBAHUS PYKOH, ITOCKOJIBKY
gachkl 10 ObUIH 3aKperIeHbl Ha PYKe U MaJbLbl IPYTrOHd PyKU MOTJIH CBOOOIHO
nepeMeIaThbes Mo 3TUM 4acaM. B aBTOMOOUIBHOM MPUMEHEHUH, 30HBI
MaHUNYJIUPOBAHUS HAXOAATCS HA PYJEBOM KOJieCe, U NalbLbl PYK, YAEPKUBA LUX
3TO pPyJeBOe KoJyieco, 6e3 Tpyaa nmepemMenaTcs BIOJIb 3TUX 30H.

OnHa n3 Hanbomee 4acThIX NOTPEOHOCTEH MPU TPEXMEPHOM YIIPABIEHUS UITH
yCOBEPIIEHCTBOBAHUU (PYHKIUH MAHUNYJINPOBAHUS BOZHUKAET B ClIy4ae
MaHHUNYJHPOBAHUSA 3JIEMEHTAMU CMapPT(HOHOB MM APYTUX MHTEJJIEKTYaJIbHBIX
3JIEKTPOHHBIX YCTPOHCTB. B Takux ciyuasx, cBOOOHOE NBM)KEHUE NaJbLIEB
OTpaHUYEHO HEOOXOIMMOCTBIO YAEPKUBAHUS PYKOH CaAMOTO yCTPOWCTBA, T.€., pyKa
AOJKHA pelaTh MHOTO 3a71a4, U U3-3a ONACHOCTH YPOHUTD YCTPONUCTBO ABUKEHUS
najblieB 3HAYUTEIbHO MEeHee CBOOOHBI, YeM B paHEe ONMUCAHHBIX CIyYasx.

Ha ¢ur. 16 u 17 nmoka3aHbl, COOTBETCTBEHHO, TUITHYHbIE HHTEJIJIEKTyaIbHbIE
MOOUJIbHBIE YCTPOICTBA, 00OPYIOBAHHBIE, B OCHOBHOM, 30HAMH MaHUIYJIUPOBAHUS
111 BBOJA TAHHBIX, KAK 3TO ONMUCAHO B paHee YIOMSHYTOH myOauKanuu
WO0/2016/170374 Al. ITokazanHoe Ha ¢ur. 16 ycTpolicTBo 30 UMeeT MIOCKHA
NPAMOYTOJNBHBIN KOpNyC 31, KOTOPBIN NOYTH NOJHOCTBIO MOKPHIT 30HOU 32
MaHUNYJIUPOBAHUsA, KOTOPAasi, ONHOBPEMEHHO, SIBJIAETCSA CEHCOPHBIM 3KPAHOM JUCILIES.
30Hy 32 MaHUNYJIUPOBAHUS MOXKHO NepeMellaTh B ONpeAesIeHHbIX Npeaeaax BAoJb
COOTBETCTBYIOLIUX HANPABJICHUH, MOKAa3aHHBIX ABOWHON CTpEeJaKON 33, Kak 3TO
noApOOHO OMUCAHO B YIIOMSIHYTOH myOiaukanuu. Y cTpoiicTBo 34, mokazaHHOE Ha (ur.
17, otnudaercst ot yctpoiicTBa 30 TOIBKO TeM, 4TO UMeeT o0nacTh 35
MaHUNYJHPOBAHHUSA MEHBIIETO pa3Mepa, KOTOPYIO TaKKe MOYKHO IepeMeInaTh B 000ux

HalpaBJICHUAX B ONIPEACIICHHBIX MPpEACTIax, a OoJibIast 4acThb JII/ILIeBOﬁ MOBEPXHOCTHU
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ycTpoiicTBa 34 ocraBieHa cBOOOMHOM, M Ha HEH MOXKET pacroyiaraTbCsi CEHCOPHBII
skpaH aucnies. [JoBepXHOCTD 30HbI 35 MAaHUNYJIUPOBAHUS ABIAETCS, ONHOBPEMEHHO,
CEHCOPHOW NMOBEPXHOCTBHIO, KOTOPAsk MOXKET BOCHIPUHUMATDh ABUKEHUS KaCAIOLETroCs
ee nayubla. 30Ha 35 MAaHUNYJIUPOBAHUSA MOXKET ObITh UCIOJb30BaHA KAK €CTECTBEHHOE
CPEeICTBO BBOJA NAHHBIX, KaK 3TO OBLJIO OMHCAHO B YIOMSHYTOH NyOJIUKaLNH.

Ha ¢ur. 18 noka3zana obpaTtHas CTOpOHA ONMUCAHHBIX BbIlIEe YCTPOHCTB 30, 34,
Ha KOTOPOM, MPEeANOYTUTENBHO, B LIEHTPAJIbHON YaCTU OT MOBEPXHOCTH CJIerka
BBICTyIaeT rpedeHp 36, mapajienbHbli MPOJOJbHON OCH ycTpolicTBa. ITo obeum
CTOPOHAM rpeOHs pacmoaraloTcs COOTBETCTBYIOIIHE 30HbI 37, 38 MaHUMYTUPOBAHUS.
Korna ycTpolcTBO HaXOOUTCS B pyKe, OONBIION Majiel] MOKHO CBOOOIHO MepeMenaTh
[0 NepeaHuM 30HaM 32 unu 35 MaHUNYJIUPOBAHUS, PACIOJOKEHHBIM HA JIULEBON
CTOpPOHE YCTPOICTBA, a APYyroi najuel MOXeT INepeMelaTbes Mo 3aHell MOBEPXHOCTH,
IIpU 3TOM HE BO3HUKAET OMACHOCTH YPOHUTb YCTPOMUCTBO. DTO IBUKEHUE, OJJHAKO, HE
Oyner CTOJb ke TOHKUM H CJIOKHBIM KakK eclii Obl Mmajiel] He MMeJ IPYTux 3a71ad4;
$yHKIUS yaep)KUBaHUS YCTPOHCTBA HAKJIaAbIBaeT CBOU orpanndeHus. OquH u3
najblieB, KaCalIMUXCsl 0OpaTHON CTOPOHBI, CMOXKET OLIYINaTh HajIu4ue rpedHs 36,
YTO MO3BOJIUT €MY pPa3jnydaTh, KaKOW M3 30H 37 unu 38 OH KacaeTcs ¢ NpaBOu WU
JeBOW CTOpPOHBI rpebHs 36.

B takux ycTpolCTBax 30Ha MAHUNYJUPOBAHUS HA JULEBOU MOBEPXHOCTHU TAKKE
OyZeT MCIoNb30BATHCS CAMBIMH Pa3HbIMU CIIOCO0AMH, T.€., IPH €€ JIETKOM
HaJaBJIMBAHUU U CMEIIEHUH BAOJb HANPABICHUN X UJIM Y OTHOCUTENBHO Kopmyca 31
yctpoiictBa 30 unu 34 Oynet BbiOpaHa QyHKIMS BBOAA JAHHBIX, M MIPH MepeMeEIleHUH
Oynet OCyIIeCTBISITbCSI BBOJ JaHHBIX.

Korna nanen nepememaercs no 30He 32 uiau 35 ¢ HACTOJbKO MajbIM yCUIIUEM,
YTO OHA HE MOXKET CABUHYTbHCS M3 CBOEr0 OCHOBHOIO IOJIOK €HUS, 3aJaBa€MOT0
MOKUMAIOIUM 3JIEMEHTOM, TO JBHUKEHUEM Majblla MOXET OCYIIECTBISATHCS
yIhpaBJieHUe MPOKPYTKOM, Kak 3To moka3zaHo Ha ¢ur. 10. Ecnu, B TO e Bpewms,
KaCarTCs 30HBI 37 MaHUMYJIUPOBAHUS ClieBa OT rpedHs 36 (T.e., HEeT HeOOXOIUMOCTH
nepeMeInaTh najel, KOTOPbIM YAEPKUBAETCS YCTPOHCTBO), TO MPOU3OHIET U3MEHE HUE
$yHKIUY, U CMeIIeHneM 30H 32 uiu 35 MaHUMYJSLUUA MOTYT ObITh BBIOpaHbI APYTHe
byHKIIMT nepeMerneHus. 30HbBI 32 UK 35 MaHUMYJIALUNA MOTYT OBITh CABUHYTHI
paauaibHBIM CMEIIEHUEM U3 LEeHTPAJIbHOTrO MOJOXEHNUsI B CTOPOHY JKOOOro u3
yrayOnesuii 16, MOryT ObITh IPUXKATHI K ’TUM YINyOJE€HUSAM HUJIU MOTYT

nepeMemaTbCda BAOJb 3aMKHYTOI'O KOHTYpPa C BBIITOJIHCHUEM PA3JIMYHBIX XaPAKTEPHBIX
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nBrxeHu. C 3TUMHU MOJNIOKEHUSMHU U XapaKTEPHBIMU ABUKEHUSMHU MOTYT OBIThH
aCCOLMHMPOBAaHBI COOTBETCTBYIOIINE N300pakeHne NN QYHKIIUU YIIPaBICHUS
KypCcOpOM, HalpuMep, €CJIM 30Ha MaHUINYJIUPOBAHUS NPUKATA K BEPXHEMY
yIrIyOIeHUI0 BAOJb OCH Y, TO H300pakeHne MOKET ObITh CIBHHYTO BBEPX WIIH,
Hao0OpOT, B HI)KHEM HAIpaBJICHUH, IPU MPHKMMAHUN €€ K KOHLAM IONepeuyHON
AVAroHaJIH U300pakeHUe MOKET OBITh CIBUHYTO BJIEBO MJIU BIPABO, ABM)KEHHUE 1O
AyTre 10 4YaCOBOW CTpEJIKE BbI3bIBAET BpallleHHE BIIPABO, a JBUXKEHUE IO Iyre BO
BCTPEYHOM HANpPaBICHUU — BpalneHue BieBo. MHTepecHass KOMOMHALMS MOXKET OBITh
NoJy4eHa, HallpuMep, €Clii 30Ha MAaHUIYJUPOBAaHUS MPHUXKATA K BEPTUKAIBHOMY
yriyOJNIeHUI0, IPU 3TOM H300pakeHHe CMEINaeTCsl BBEPX U €CJIU B 3TOM Cliydae
JaBJeHUEe YMEHbIIAETCs, HO Majiel] CMELIeH B TOM K€ BepTHUKaJIbHOM HalpaBJleHUU
BJIOJIb CEHCOPHOH 30HBI, TO HAYaTOE BEPTHKAJIBHOE CMEIIEHHE N300paKeHHUsT MOXKET
POJOJIKATBCS, MTOKA Majiel] He OyneT yOpaH MM MOIHSAT.

B cayuae ecnu majien Ha 3aJHEN CTOPOHE HE KacaeTcsl 30HbI 37
MaHUITYJHUPOBAHUS C JIEBOI CTOPOHBI rpedHs 36, HO KacaeTcs MpaBol 30HBI 38
MaHHUNYJUPOBAHUSA, IPOU30iaAeT n3MeHeHne QyHkuu. [Ipu 3ToM B ciiyyae cMemeHus
nepenHeit 30HbI 32 K 35 MaHUNYJIUPOBAHUA, OyAET OCYLECTBIATHCS yIPaBIEHUE
nepeMeleHUeM BJOJIb HAMPaBJIEHUs Z, @ UMEHHO, NlepeMelleHe BBEPX UJIM BHU3, T.€.,
NEepPNeHAUKYJISIPHO HANIPABJIEHUIO YIIPABJIEHUS B MPeAbIAYLIEM Clydae.

BapuanT peuienus, npeacraBieHHbld Ha ¢ur. 16-18, He sBIsIeTCA OCHOBHBIM HU
B KAKOM KOHKPETHOM pPEXHME YIpPaBJIeHUs, a, CKopee, K OOBIYHBIM CPEICTBAM
yIIpaBJeHUs MepeMeLIeHUEeM NaJiblia 10 CEHCOPHOI MOBEPXHOCTU MAHUMYJISALUH,
MpeNOoCTaBIseT JOMOJHUTEIbHOE IPOCTPAHCTBEHHOE yripaBieHue. [{ns pemenus 3Toi
3a7a4u, caMa 30Ha MAHUIYJITUPOBAHUS JOJIKHA OBITH MepeMeleHa OTHOCUTEIbHO
KOpITyCa YCTPOMCTBA, U IBE JOMOJHHUTENbHBIE (YHKLIUH MOTYT OBITh TOOABJIEHBI K
UMEIOINMCS BO3MOKHOCTSM IMOCPEICTBOM KaCaHUsS HYXHOW 30HBI Ha 3a7iHEll CTOpOHE
yCTPOMCTBA, KOTOPOE MOXKET OCYILIECTBISATHCA NalblaMH, YAEPKUBAKUMU
YCTPOMCTBO C 3aHEN CTOPOHBI, HE MOABEPTas €ro ONMNaCHOCTH MaJEHUs.

Haxonen, paccmorpum ¢ur. 19 u 20. Ha ¢ur. 19 nokasan Bug cBepxy OOBIYHOTO
HOyTOyKa 40 MJIM aHAJIOTUYHOTO KOMIIBIOTEPA, B KOTOPOM KJIaBHATypy 0OO3HAYaeT
obnacTp 39, a B mepegHel €€ YaCTH UMEETCs B L[EJIOM MPSIMOYTOJIbHAs 30Ha,
UCIIONb3yeMasl AJIsl CECHCOPHOH MaHesu B KauecTBe 30HBI yIpaBjieHus Kypcopom. B
COOTBETCTBHU C H300peTeHNEM, paciiupeHHass QYHKINOHAJIBHOCTD 30HbI

MaHHUNYJHPOBaHUA o0ecnieynBaeTcs Onarogaps TOMy, 4TO B JaHHOH obnacTu
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UCIIONB3YIOTCS 1B 30HBI 41, 42 MaHUNYIUPOBAHUS, KOTOPbIE MOTYT OBITh Pa3BEPHYTHI
Hapy>Ky MOJ yIJIOM APYT OTHOCHUTEIBHO Apyra. B HauanbHOM MM UCXOIHOM
MOJIO’KEHUHU 3TH 30HBI PACIIOJIOKEHBI B BEPXHEH MIIOCKOCTH HOYTOYKa 40 U, HECMOTps
Ha TO, YTO OHM pa3/eJIeHbl Ha JBE€ YaCTHU, OHU MOTYT ObITh UCIOJb30BAHBI JJIs
0oOBIYHOTO ympaBieHust Kypcopom. ITomumo 301 41, 42 MaHUNTYTUPOBAHUS, UMEETCS
KHOMKA 43 MJIM aHAJOTUYHOE CPEACTBO, MPU HAXKATHH KOTOPOH o0Oe 30HbI 41, 42
MaHUNYJIUPOBaHUS (MO AEHCTBUEM CXKATOU MPYKUHBI) BHICTYMAIOT OT BEPXHEH
IUIOCKOCTH U 3aHUMAIOT MOJIOXKEHHE, Moka3anHoe Ha ¢ur. 20. Hanpapnsomue
3JIEMEHTBI, HE TOKAa3aHHBIE HA YePTeXe, FAPAaHTUPYIOT YCTOWUYUBOCTD 3TOrO
HAKJIOHHOTO NMOJIOXKEHUs 30H 41, 42 MaHunynuposanusi. B 3ToM npunogHaToM
NOJIOKEHUHU, GYHKIUH 30H 41, 42 MAaHUNYIIUPOBAHHS Pa3AENATCS, U OyayT
COOTBETCTBOBATh QYHKUHAM 30H 1, 2 MAHUMYJIUPOBAHHUS IJIs1 cMapT-4acos 10,
NPOMJLIIO CTpUPOBaHHBIM Ha ¢ur. 1-12. [Tockonbky nBe 30HBI 41, 42 Teneppb
paszeneHbl U, COOTBETCTBEHHO, HAKJIOHEHBI B PA3HBIX IJIOCKOCTAX, T€ K€ PYyHKIUU
MOTYT OBITh OCYIIECTBJIEHBI HMHU, KaK 3TO OBIJIO ONMUCAHO MPUMEHUTENBHO K
yrnpaBiieHUI0 cMapT-dyacamu 10. XoTs KOHCTPYKIUSA C HAKJIOHOM IOA yriioM Ooiee
NPEeANOYTUTENbHA, TAKXKE MOTYT ObITh PEaJU30BaHBI U aJIbTEPHATUBHBIE PEIICHUS, B
KOTOPBIX MNPAMOYTOJIbHBIA HECYLIUH 2JIEMEHT 3aHUMAET BEPTUKAJIBbHOE MOJIOKEHU €
OTHOCHUTEJIbHO BEPXHEN MIOCKOCTH, U 30Hbl MAHUNYJIMPOBAHUS PACIIONararoTCs Ha
nepeaHel U 3aJHel NOBEPXHOCTAX 3TOMN MIACTUHBI.

H3o0pereHne He CBOAUTCS K KAKOMY-TUOO OJJHOMY U3 MOKAa3aHHBIX YaCTHBIX
IPUMEPOB, MOCKOJBKY €ro CYLECTBO JEXKUT B CYLECTBEHHOM PaCIIMPEHUH U
ynpoiieHun QYHKLIHH MaHUTYJTUPOBAHUS, IPU STOM HM300peTeHHEe pemaeT 3aaaun, 10
HACTOSILIETO BPEMEHU Ka3aBlUIMecs HepaspemnMbiMu. Hanpumep, ycTpouncTso,
UMELIee CTOJNb Malyl0 30HY MAaHUITYJIUPOBAHUS, KaK Ha cMapT-4acax 10, He TOABKO
Oyner obianaTh BO3MOXKHOCTSIMA MAaHUIYJIHPOBAHUS HOYTOYKOB U MOOMJIbHBIX
TesneOHOB, HO U, YUUTBIBAsA UX QYHKLIHUH, 0OECIEYUT JOMOJHUTEIbHBIC CEPBUCHI IO

CPaBHEHUIO C 3TUMU YCTPOUCTBAMU.
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OOPMVYIJIA U30BPETEHM A

1. VerpolicTBO i1 yIpaBisieMOro py4Horo BbiOopa nu3o0pakeHus u/uim
peryaupoBaHHs mapaMeTpoB ero otoOpaxeHus Ha aucmiee (13, 22)
UHTEJJIEKTYaJIbHOTO 3JIEKTPOHHOTO YCTPONUCTBA, coaepikaero 301y (2, 25, 32, 41)
MaHHUINYJUPOBAHUS, YIPABIIEMYIO KaCAaHUEM Iajblla, IPUYEM NEepBas 3apaHee
BbIOpaHHAsl COBOKYIMHOCTb M300pakeHUsl H/UJIH NMapaMeTPOB OTOOPaKEHUS] MOKET
YIPaBIATHCSA NAJbLEM MMONb30BATENS, OTJANYAIOIIEeCs TeM, YTO OHO COAEPKUT
DOMOJHUTENbHYIO 30HY (1, 27, 37, 38, 42) MaHUNIYIUPOBAHUS, PACIIONOXKEHHYIO TaK,
9TOOBI €€ MOT KacaThCsl APYTOH Majiell TOTO JKe MOJb30BaTeNsA, U PU €€ KAaCAHUU MOT
U3MEHSTHCS 10 MEHbIIEH Mepe OAWH JOMOJHHUTENbHBIA TapaMeTp OTOOpaXKeHus, He
MpUHAAJIeKAIIUN K IEPBOH COBOKYITHOCTH, M JOMOJHUTENbHAs 30Ha (1, 27, 37, 38, 42)
MaHHUNYJHPOBAHUS PACTIONOXKEHA C PA3HOCOM OT YIIOMSIHYTOM 30HHI (2, 25, 32, 41)
MaHHUNYJIUPOBAHUS, U 30HBI MAHUIYJUPOBAHHUS MEXAHUUYECKH CBSI3aHbI OOIUM

kopriycom (11, 24, 31).

2. YerpoticTBo o 1. 1, B KOTOPOM ynoMsiHyThIe 30Ha (2, 25, 32, 41)
MaHUNYJUPOBAHUSA U AOTOJHUTENbHasA 30Ha (1, 27, 37, 38, 42) MaHUNYyIUPOBAHUS
00pa3yloT APYT ¢ APYTOM YroJl HJIM PacloiaraloTcsi Ha IPOTUBOIOIOKHBIX

noBepxHocTAX kopmyca (11, 24, 31).

3. YcrpoiictBo mo 1. 1, B KOTOPOM YIOMSIHYTYIO 30HY (2, 25, 32, 41)
MaHHUIYJUPOBAHUS UJIM €€ YaCTh MOXHO MepeMeliaTh OTHOCUTEeNbHO kopnyca (11, 24,
31) mo 3amkHyTOMY KOHTYPY (15) Mo ABYM B3aUMHO MEPNEHAUKYJISIPHBIM
HanpaBJIEHUsIM, U TaKasi KOHCTPYKIUs 30Hbl MAHUNYJIUPOBAHUS B IEPBOM peXKUME
paboTel mpeacTaBisieT co0OM 3IEMEHT U3BECTHOTO YCTPOMCTBA BBOAA JAHHBIX, 4 B
OTJIMYAKO I EMCSI IPYTOM pekuMe paboTel mogoOHOe mepeMeneHne OTHOCHTEIbHO
kopryca (11, 24, 31) accouunupyercsi ¢ AOMOJHUTEIbHBIMH MTapaMeTpaMu

oToOpaskeHusl.

4. YcrpoiicTBo no mobomMy u3 .. 1-3, B koTopoMm o0ecrnednBaroTCst
OAHOBPECMCHHBIC NBUKCHUA ABYX MNAaJbLCB MO YIIOMAHYTBIM 30HC MAHUINTYJIUPOBAHUSA U
JNOTMOJHUTEIBHON 30HE MAHUNYJIUPOBAHUS, KOTOPbIE CKOOPAUHUPOBAHBI APYT C

APYTOM B COOTBETCTBHMHU C 3aJaHHOM JJOTUUECKON CUCTEMOMW, U 3TU ABUXKEHHUS
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NPpUBOIAAT K NEPEMECILICHUAM 1/1306pa>1<eH1/I$[, JIOTUYECKH CBS3aHHBIM C 3TOH Ke

JIOTUYECKON CUCTEMOI.

5. YerpoiictBo no no6omy u3 m.m. 1-4, B KOTOPOM nepBasi U BTOpast
COBOKYITHOCTH IapamMeTpoB OTOOpPaKeHHs COAEepKaT BMECTE NapaMeTphl,
HeoOXOoaMMBbIe sl KOPPEKTUPOBAHUS HU300paKEHUs BAOJIb TPEX B3AUMHO

NEePHEeHANKYJISIPHBIX KOOPAUHAT (X, V, Z).

6. YcrpoiicTBo mo grobomy u3 m.m. 1-5, B KOTOpoM Koprnyc oOpa3oBaH KOPIyCOM
(11) cmapT-uacos (10), KOTOpBIE MOTYT OBITh MOMEIIEHBI HA 3aMACTHE MOJIb30BATEIIS,
U yIOMsIHYTasl 30Ha (2) MaHUTNYJIUPOBAHUS PACIIOIOKEHA Y OJHOTO KOHIIA AUCTIIES
(13), a nononHuTeNnbHas 30HA (1) MAHUMYTUPOBAHHUS PACIIONIOXKEHA Y IPYTrOro KOHIA

nucres (13).

7. YcTpOHCTBO 1O 1. 6, B KOTOPOM A OIMOJHHUTENbHAS 30Ha (1) MaHUIY TUPOBAHUS

CYIIECTBEHHO MEHbINE 30HBI (2) MAHUIMTYJIHUPOBAH U

8. YcTpoiicTBo no gr0boMy u3 m.m. 1-5, B KOTOpoM Koprnyc 00pa3oBaH 4acThIO

pyneBoro koJsieca (20) aBToMOOMIIS.

9. YerpolicTBo 1O 1. 8, B KOTOPOM YIIOMSIHYTas 30Ha (25) MaHUNY TUPOBAHUS
pacroJyioXkeHa B Ipeaesax A0CAraeMOCTH Najblia PyKHU, Aepkaliell pyjeBoe KoJeco
(20), u obpamieHa Kk BOAUTENIO, & JOMOJHUTENbHAS 30Ha (27) MaHUY IUPOBAHHUS
pacmosiokeHa B mpeaesax A0CsIraeMOoCTH JPYToro najblia TOH ke pyKH U oOpaieHa B

MPOTHUBOIOJOXKHOM HaIllpaBJICHUH.

10. YeTpoticTBo mo ar000My U3 1.1, 1-5, B KOTOPOM KOPIIYCOM SIBJISIETCSI
IUIOCKHI MPSAMOYTOJNBbHBIN KOpnyC (31) HHTEIIEKTYaIbHOT'O 3JIEKTPOHHOTO
yCTPOHCTBA, U yIIOMHYTas 30Ha (35) MaHUNYIMPOBAHUS PACIIONOXKEHA Ha JINLIEBOH
CTOpPOHE YCTPOUCTBA, CoAepsKalIeld TUCIIEH YCTPOUCTBA, a JONOJHUTENIbHAs 30Ha (37,
38) MaHUNYIMPOBAHMS PACIIOJIOKEHA HA 3aJHEH CTOPOHE YCTPOICTBA, MPUYEM 30HA
(35) MaHUTTyTHPOBAHHS CONEPIKUT CPEACTBA, OOECIEUNBAIOINNE BBEIEHNE TaHHBIX C
UCIIOJIb30BAHUEM TAKTUJIBHON 0OPATHOMN CBSI3M MEpPEeMEIIeHUeM 3TUX CPEACTB UIU

najblia BIOJb 3aMKHYTOIO KOHTYpa MOCPEACTBOM KOMOWHALIUY ABMKEHUHN, IPU 3TOM
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5THUMH K€ CPEICTBAMHU, COAEPKALUMU 3aMKHYTBI KOHTYpP, B JOMOJHUTEIbHOM
pexxumMe paboThl MOXKHO YIPABIATh JOMOJHUTEIbHBIMUA TapaMeTPaMu OTOOpaKeHHS

N300pakeHus.

11. YcrpoiictBo mo gwobomy u3 m.m. 1-5, B KOTOpOM ynoMsiHyThie 30Ha (41)
MaHHUNYJIUPOBAHUS U JOTIOJHUTENbHAS 30HA (42) MaHUMYJITUPOBAHUS PACIIOIOKEHBI HA
KOpnyCce UJIN KOoprnycax, KOTOPbIC MOT'YT 6I:>ITb OTKJIOHCHBI B IIPOCTPAHCTBE
OTHOCHUTEJBHO IIJIOCKOH MOBCPXHOCTHU MAHUITYJIUPOBAHUA HOYT6YKa UJIU njaHomeTa ¢

kJaBuarypoi (39).
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