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pamy (20) u kamepy (21), ycraHOBIEeHHYIO Ha MOHTaXHOH pame (20). MonTtaxHas pama (20) cHabxeHa
MOHTaXHOH BeIeMKo# (201), coorBeTcTByrOmIEH Kamepe (21). Yipyruii coemmHATENbHBIN deMenT (202)
HETIOJIBIKHO COEIMHEH ¢ OOKOBOW cTeHKoW MoHTaxkHoW BbleMkH (201). ITocne coemuneHus KaMmepsl
(21) ¢ BHyTpeHHeil yacThio MOHTaxHOH BbleMkH (201) xamepa (21) oOpa3yer mocajiky ¢ HaTAroM C
MOHTaXHOH BBIeMKOH (201) mocpencTBoM ympyroro COeQUMHHATENHHOTO 31eMeHTa (202) u coequHeHa ¢
BHYTPEHHEH 4acThI0 MOHTaXHOHU BeIeMKH (201) ozt AeliCTBHEM CHITBI YIIPYTOCTH, CO3/1aBaEMOM CIKaThIM
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(100) xamepa (200) nreMOHCTpUpPYET BUOPOYCTOWIHBOCTD U CTAOMIBHOCTE. Kpome Toro, pi n3MeHeHUN
paccTOsIHUS 110 ONTHYECKOM OCH MEXAy IByMst kamepamu (21) xameps! (21) MoryT OBITH 3aMEHEHBI U
OTKaJIMOPOBAHBI B JII000E BPEMsI, UTO MOBBIIIAET YI00CTBO 0OCITY)KUBAHUS U PEMOHTA.
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PCT/CN2020/120486

BbJIOK KAMEPLHI 1 POBOT-YBOPHIHK

ITEPEKPECTHAA CCBIJIKA HA POJICTBEHHBIE 3AABKHU
[0001] Ilo HacTosiILel 3asiBKE NCIPALIMBAETCS IPUOPUTET B COOTBETCTBUHU C 3asIBKAMU
Ha BbIgauy nareHta Kuras 201921989960.X u 202021457304 .8, noganubivu 18 HosiOpst 2019

I, KOTOPBIC MOJIHOCTBIO BKJIKOYCHbBI B HACTOAIICEC OMMUCAHUEC TOCPEACTBOM CCBUIKH.

OBJIACTb TEXHUKH
[0002] Hacrosiimasi 3asiBka OTHOCUTCSI K OOJNACTH TE€XHUKH POOOTOB-yOOPIIMKOB H, B

YaCTHOCTH, K OJIOKY KaMepbl U poOOTy-yOOPIIHKY.

IMPEAITOCBIJIKM CO30AHMA N30BPETEHUA

[0003] Kak moka3zaHO Ha ¢ur 1, BusyajbHblii poOOT-yOOPINMK HCHOJb3YET
OuHOKyIApHYIO Kamepy 303 nmisi pacro3HaBaHUs MPENATCTBHS HA IOy U MOXKET IOJydarb
UHPOPMALIMIO O TPErsITCTBUSX B paboueii cpeme pobora-yOopinuka, TaKyr Kak pasmep
NPEnATCTBYS, POpMa MPENnsATCTBUS, THUI NPEMSTCTBUA U PACCTOSTHUE MEXAY MPENsTCTBHEM H
pOOOTOM-yOOPIIMKOM, YTO 3HAYUTENIbHO YJy4llaeT WHTEJJIEKT pobdoTa-yOopimuka u
NOBBIIAET 3PPEKTUBHOCTD YOOPKH.

[0004] B OuHOKyJIs1pHOM poOOTE-yOOPILINKE PACCTOSIHUE MEXKIY ONTHYECKHMHU OCSIMHU
OuHOKynsApHOH Kamepbl 303 sBisieTcss (DUKCHPOBAHHBIM 3HAYEHUEM, ONpenessieMbIM
MOCPEACTBOM B3aHUMOAEMCTBUS MEXKAY KOHCTPYKLHEHl U BHU3yaJbHbIM aJIrOPUTMOM B
nmpouecce wucchnenoBaHuii U pa3padotok. OOBMHBIM CHOCOO MOHTa)ka 3aKJTIOYAETCs] B
pasmewmenun kamepbl 303 B MoOHTaxxHOW BbleMke 302 MoHTaxHOro pepskarens 301
MOCPEACTBOM MOCAJKH € 3a30POM U 3aKPEIJIEHUs 3aJHETO KOHLA KaMepbl 303 Ha MOHTaKHOM
nepxarene 301.

[0005] Anst mpocTOTHI MOHTa)ka OMHOKYJIsipHAst kKamepa 303 BCTaBISIETCS C 3a30POM B
MOHTaXHYIO BbleMKy 302 kamepbl, a 3arem kamepa 303 3akpemsiercs Ha MOHTaXHOM
nep:xarene 301 myTeM NpuKIEeUBaHNs U T.II.

[0006] OgHako, MOCKOJIBKY PACCTOSIHHE MEXKY ONTHYECKHMHU OCSMH OMHOKYJISIPHOH
kamepbl 303 okaspiBaeT OOJNBINOE BIUSIHHE HAa MO3MLMOHUPOBAHHE, NMPU BO3HUKHOBEHUH

BUOpALIHA PACCTOSTHUE MEXKAY ONTHYECKIUMHU OCSIMHU OMHOKYJISIPHOH Kamephl 303 n3MeHsieTcs,
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YTO NPUBOAUT K HETOUHOMY NO3UIMOHUPOBAHUIO. JlJI pEeryaupoOBKU pACCTOSHUS MEXIY
ONTHYECKUMH OCSIMU TIPUXOAHUTCS C yCHJIMEM pa3dupars OMHOKYIsIpHYIO kKamepy 303, uto
O4YeHb HEYTOOHO it OOCITYKUBAHUS I PEMOHTA.

[0007] Cnenyer oTMeTuTh, 4YTO HH(OPMAIMS, pACKpPbITasi B 3TOM pasfene,
UCTIONB3YETCS TOJBKO AJIsl 00ecneueH sI TOHUMAHUS MPEANOChUIOK HACTOALIEr0 H300pETeHNs
U, CIIeNOBAaTENIbHO, MOXET BKJIKOUaThb WMH(POPMALMIO, KOTOpas HE NPENCTaBIseT COOOMH

U3BECTHBIN YPOBEHb TEXHUKU AJIA CIICNUAJINCTA B I[aHHOI\/'I 00JIaCTH TEXHUKH.

CYIIHOCTDb U30bPETEHUA

[0008] BapuaHTbl OCYIIECTBICHHsS HACTOSINErOo HW300pETeHHs MpeayiaraloT OJoK
KaMepbl 1 podoTa-yoopiIuka.

[0009] B  cooTBercTBMM C OOHMM M3 AaCIeKTOB M300pETeHMs, BapUAHTBHI
OCYLIECTBJICHUs] HACTOSAIIEr0 M300peTeHHs NpeUlaraloT OJIOK KaMephl, COIep Kalluil
MOHTAKHBIN JepKaTeib U KaMepy, YCTAHOBJIEHHYIO Ha MOHTa)KHOM JAepiKaTese; MOHTaKHbIN
aepkarenb CHaOXKEH MOHTA)KHOW BBIEMKOH, COOTBETCTBYIOINEH Kamepe;, OOKOBas CTEHKa
MOHTaKHOM BBIEMKU HETOABUKHO COEIMHEHA C YIIPYTUM COEAUHUTEIBHBIM 3JIEMEHTOM, U
MOCJI€ COEOUWHEHUsI KamMepbl ¢ MOHTa)XHOM BBIEMKOW Kamepa IIOCaK€HAa C HaTsIroOM B
MOHT)KHYIO BBIEMKY IOCPEICTBOM YIIPYrOro COEIMHUTEIBHOIO 3JIEMEHTA, TaK YTO Kamepa
COEIMHEHAa C MOHTAXHOW BBIEMKOM IO AEHUCTBUEM CHIIbI YIIPYTOCTH, CO3AaBAEMOI yIPYTUM
COEAMHHTENBHBIM 3JIEMEHTOM BCJIEICTBUE €r0 CXKaThs U 1eopMaLvu.

[00010] CormacHO  acmekTy  BAapUAHTOB  OCYIIECTBJIICHHsS  HACTOSIIETO
nu300peTeHus], Kamepa uMeeT OOBEKTUB, U B HAMPABJICHUH, MIEPIIEHIUKYISIPHOM LIEHTPAJIbHOM
ocH OOBEKTHBA, IUIOIIAAb TOMEPEYHOrO CEYEHUs] KaMephbl MEHBIIE IJIOMATN TOMEPEIHOrO
CEYEHUs] MOHTQXXHOM BBIEMKH, TaK YTO MEXKIYy KaMepOH U MOHTA)KHOW BBIEMKON HMEETCS
3a30p.

[00011] CormacHO  acmeKkTy  BAapUAHTOB  OCYIIECTBJIICHHS  HACTOSIIETO
n300peTeHus], YIPyruid COENMHUTENbHBIA 3JIEMEHT PACIIONOKEH B YIOMSIHYTOM 3a30pe, U
CTOpPOHA YIPYIoOro COEAHHUTENIHOTO »3JIEMEHTa, OOpalleHHass K MOHTA)KHOH BBIEMKE,
HEPa3beMHO MJIH Pa3beMHO COEIMHEHA C MOHTAXXHBIM JIep KaTeseM.

[00012] CormacHO  acmekTy  BAapUAHTOB  OCYINECTBJIICHHS  HACTOSIIETO
n300peTeHNs, UMEIOTCSl JIB€ KaMepbl U JIBE MOHTA)KHbIC BBIEMKH, U MOHTA)KHBIE BBIEMKH
HaxXOoIsATCS BO B3aMMHO OJTHO3HAYHOM COOTBETCTBUU C KaMepaMH.

[00013] CormacHO  acmeKkTy  BAapUAHTOB  OCYINECTBJIICHHS  HACTOSILIETO



n300peTeHus], B KaKIOW MOHTA)KHON BBIEMKE PACIIONIOKEHBI JBA YIPYTHX COSAHMHUTEIHHBIX
3JIEMEHTA, MPU 3TOM JIBa YIPYTUX COENMHUTENbHBIX 3JIEMEHTA PACIOIOKEHbl HATIPOTUB APYT
Jpyra B HalpaBJICHUH JIUHUU COENUHEHUS] MEXAY LEHTPAJIbHBIMU TOYKAaMHU JIByX KaMmep.

[00014] CormacHO  acmekTy  BapUAHTOB  OCYINECTBJICHHS  HACTOALLETO
U300peTeHNs, B HANPABICHUU JIMHUHM COENMHEHUS MEXAY LEHTPAJbHBIMU TOYKAMHU JBYX
KaMep TOJIIMHA JBYX YIPYTUX COEIUHUTEIbHBIX 3JIEMEHTOB SIBJISIETCS PETYJIUPYEeMON H
UCTIONB3YETCS JUIsl PETYJIUPOBKU PACCTOSIHUS MEKAY ONTUYECKUMH OCSMH JIBYX Kamep.

[00015] CormacHO  acmekTy  BAapUAHTOB  OCYINECTBJICHHS]  HACTOSLLETO
n300peTeHus, yNnpyruii COENUHUTENbHBIA JJIEMEHT TMPENCTaBsieT COOOM  KOJBLIEBYIO
CTPYKTYPY, PACIOJIOKEHHYIO BOJIb OOKOBON CTEHKH MOHTa)KHOW BBIEMKH.

[00016] CornacHO  acmekTy  BAapUAHTOB  OCYINECTBJICHHS]  HACTOSILLETO
n300peTeHNs], UMEETCSI MHOJKECTBO YIIPYTHX COENUHUTENbHBIX SJIEMEHTOB, PACTIOJIOKEHHBIX C
HMHTEPBaJaMH MO OKPY>KHOCTU MOHTAXKHOM BBIEMKHU.

[00017] B cooTBeTcTBUM € aceKTOM BapHUAHTOB OCYLIECTBJIEHUs HACTOSLIETO
n300peTeHus], yIPyruid COSIMHUTEIbHBIA 3JIEMEHT U MOHTAJKHBIN JepiKaTelib MPEeNCTaBIsIOT
co0OM eMHYI0 KOHCTPYKIHIO, M JKECTKOCTh YNPYrOro COENMHUTENIbHOTO 3JIEMEHTA MEHbIIE
JKECTKOCTH MOHTKHOTO JIepKaTeds.

[00018] B coorBercTBUM € ApPYrMM AacHeKTOM, BapUaHThl OCYILIECTBIICHUS
HACTOSIIETO M300PETEeHHUs] MpenaraloT poOoTa-yOOpIIHKa, KOTOPBIA CONEPKUT OMHCAHHBINA
BbIIIIe OJIOK KaMephI.

[00019] B coorBercTBUU C emle ONHUM aCleKTOM, BapHAaHTBhI OCYIIECTBICHHUS
HACTOSIIEr0 M300peTeHHss TpeiaraloT poOoTa-yOopIIvKa, COAEpPIKAIlero OCHOBHYIO
MAIIMHHYI0 YaCTh, CUCTEMY BOCTIPUSATHS, CUCTEMY VIIPABJIEHHUS U CUCTEMY MPUBOAA;, CUCTEMA
BOCTIPUSTUS COAEPXKUT JIa3ePHBIA JATYMK PACCTOSHHSI W Kamepy, Ja3epHbIM JaT4yuK
PACCTOSIHUS PACIIONIOKEH HAa BEPXHEH MOBEPXHOCTH podoTa-yOOopIIuKa; KaMepa YCTaHOBJICHA
Ha poboTe-yOopInuKe C TOMOIIBI0 MOHTAKHOTO JIepsKaTelisi, U mojie 0030pa KaMepbl BKITIOYAET
HaTpaBJIeHUE JIBIXKEHHs poO0Ta-yOOopIIIrKa.

[00020] CormacHO  acmekTy  BAapUAHTOB  OCYINECTBJIICHHS  HACTOSIIETO
U300peTeHNs,, MOHTAKHBIN JeprKareib CHA0KEH MOHTa)KHOW BBIEMKOW, COOTBETCTBYIOINEH
KaMepe, U KaMepa YCTaHOBJIEHA B MOHTAKHOM BBIEMKE.

[00021] B cooTBeTCTBMHM C aCMEKTOM BapUAHTOB OCYLUECTBJIEHUsI HACTOSLIETO
u3o0pereHusi, OOKOBasi CTEHKAa MOHTQXKHOW BBIEMKH HETMONBIIKHO COEAMHEHAa C YIPYTHM

COCAUHUTEIIbHBIM 3JICMCHTOM, U IOCJIE TOr'0, KaK KaM€pa YCTAaHOBJICHA B MOHTAa KHOM BBICMKC,
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KaMepa TIOCaK€Ha C HarsIroM B MOHT@XHYKO BBIEMKY TOCPEIACTBOM  YIIPYroro
COENMHUTENBHOTO 3JIEMEHTA, TaK YTO KamMepa COEAMHEHAa C MOHTAKHOW BBIEMKOW I10A
NEeWCTBUEM CHJIbl YIPYTOCTH, CO3[AaBAaE€MON yOPYTUM COENUHHUTENIbHBIM  3JIEMEHTOM
BCJIEZICTBUE €T0 CXKAaThsI U Ae(hOPMALIHH.

[00022] CormacHO  acmekTy  BAapUAHTOB  OCYINECTBJICHHS  HACTOALLErO
n300peTeHus], kKaMepa UMeeT OOBEKTUB, U B HAIPABIICHUH, MIEPIICHANKYISIPHOM LIEHTPAJIbHON
ocl OOBEKTHBA, IUIOMAAb IMOMEPEUHOTrO CEYeHUs] KaMepbl MEHbIIE TUIOMIAIU IOMEePEeYHOro
CE€YEHUs] MOHTAa)KHOM BBIEMKH, TaK YTO MEXIYy KaMepOW U MOHTAKHOM BBIEMKOW HMEETCs
3a30p.

[00023] B cooTBeTCTBHM € aCEKTOM BapUAHTOB OCYLUECTBJIEHUs HACTOSILIETO
n300peTeHus], yIpyruil COCAUHUTENIbHBIN 3JIEMEHT PACIOJIOKEH B YIIOMSHYTOM 3a30pe, |
CTOpPOHA YINPYroro COEAMHUTENIbHOIO »JJIeMEHTa, OOpalleHHass K MOHTaXKHOH BBIEMKE,
HEPA3bEMHO WIH PA3b€MHO COETUHEHA C MOHTAXKHBIM JIepIKaTeIeM.

[00024] CormacHO  acrekTy  BapUAHTOB  OCYIIECTBJIEHHS  HACTOSIIErO
u300peTeHus, UMEIOTCS J1B€ KaMepbl U JIBE MOHTAKHbIC BBIEMKHU, U MOHTA)KHbIE BBIEMKH
HaXOASTCsl BO B3aMMHO OTHO3HAYHOM COOTBETCTBUU C KAMEPAMHU.

[00025] CormacHO  acmeKTy  BApWAHTOB  OCYIIECTBJICHHUS  HACTOSIIErO
U300peTeHHs], B KaKIOW MOHTAKHON BBIEMKE PACIIOJNIOKEHBI JBA YIPYTHX COEAMHUTETHHBIX
3JIEMEHTA, MPU 3TOM JIBa YIIPYTHX COSNMHUTENIbHBIX 3JIEMEHTA PACIOIOKEeHbl HATIPOTUB APYT
Ipyra B HalpaBJICHUH JIMHUMA COETUHEHUS] MEXAY LEHTPATbHBIMU TOUKAMH ABYX KaMep.

[00026] CormacHO  acmekTy  BAapUAHTOB  OCYIIECTBJIICHHsS  HACTOSIIETO
U300peTeHNs, B HANPABICHUU JIUHUM COENMHEHUS MEXAY LUEHTPAJbHBIMU TOYKAMHU JBYX
KaMep TOJIINHA JBYX YIPYTUX COCOUHUTEIbHBIX 3JIEMEHTOB SIBJSIETCS PETYIHUPYeMOU U
UCTIONB3YETCS JIsl PETYJTUPOBKU PACCTOSTHUS MEXKYy ONITUYECKUMH OCSIMU JABYX KaMep.

[00027] CormacHO  acmekTy  BAapUAHTOB  OCYIIECTBJIICHHS  HACTOSIIETO
u300peTeHus, YNpPyruii COENUHUTENBHBIA JJIEMEHT TMPENCTaBIsieT COOON  KOJBIEBYHO
CTPYKTYPY, PACIIOJIOKEHHYIO BIOJIb OOKOBOW CTEHKH MOHTQKHOW BBIEMKH.

[00028] CormacHO  acmekTy  BAapUAHTOB  OCYINECTBJIICHHS  HACTOSIIETO
U300peTeHNs], IMEeTCsI MHOKECTBO YIIPYTHUX COSNMHUTEBHBIX 3JIEMEHTOB, PACTIONIOKEHHBIX C
WHTEPBaJaMH IO OKPY>KHOCTH MOHTAXKHOM BBIEMKH.

[00029] B cooTBETCTBUU C aCMEKTOM BapUAHTOB OCYLUECTBJIEHUsI HACTOSILIETO
U300peTeH s], YIPYTHid COSMUHUTENbHBIN 3JIEMEHT U MOHTaKHBIA JI€pKaTellb MPEICTaBIISIFOT

co0Ol eAMHYI0 KOHCTPYKIHIO, M JKECTKOCTh YIPYIOro COENUHUTENbHOTO 3JIEMEHTA MEHbINE



JKECTKOCTU MOHTAKHOTO JI€PIKaTEeJIs.

[00030] B coorBercTBHU C eunle OIHUM aCleKTOM, BapHAHTBI OCYILECTBICHHUS
HACTOSIIET0 M300peTeHHss TpeiaraloT  poOoTa-yOopIIrKa, COAepKallero OCHOBHYIO
MAIIMHHYI0 YaCTh, CUCTEMY BOCTIPUATHS, CUCTEMY YVIIPABJIEHHUS U CUCTEMY MPUBOAA;, CUCTEMA
BOCIIPUATUSA COAEPKUT JIA3€PHBIM JATUUK PACCTOSHUS M JABE KaMepbl, Ja3e€pPHBbIM AaTUUK
pacCTOSIHUST PACHOJIOKEH Ha BEpXHEW MOBEpXHOCTU poboTra-yOopiuiuka, a IBe Kamepbl
YCTaHOBJIEHBI HA pOOOTE-yOOPIIHKE C TTOMOIIBI0 MOHTAKHOTO JI€PKATEIs.

[00031] CormacHO  acmekTy  BAapUAHTOB  OCYINECTBJICHHS]  HACTOSLLETO
n3o0pereHus, MOHTaKHBIN nepskaresnpb cHaOXxeH MOHTaKHBIMH BBIEMKAMH,
COOTBETCTBYIOLIUMU JABYM KaMmepaM, M Kak[Ias KaMepa YCTAHOBJIEHA B COOTBETCTBYIOILLEH
MOHTaKHO! BBIEMKE.

[00032] B cooTBeTcTBUM € acmeKTOM BapUAHTOB OCYLIECTBJIEHUs HACTOSLIETO
u300pereHusi, OOKOBasi CTEHKA KaKAOW MOHTAKHOW BBIEMKM HETONBMXKHO COEIMHEHAa C
YIOPYTUM COEIUHUTENIbHBIM 3JIEMEHTOM;, U IOCJE TOro, KaK Kax/aas Kamepa yCTaHOBJIEHA B
COOTBETCTBYIOLIEH MOHTQKHON BbIEMKE, KaMepa MOCAKEHA C HATATOM B MOHTA)KHYIO BBIEMKY
MOCPENCTBOM YIIPYIOro COEIUHUTENIBHOIO JJIEMEHTa, TaK 4YTO KamMepa COEQUHEHa C
MOHTQ)XXHON BBIEMKOH MOJ JAE€HCTBHEM CHJIbI  YIOPYrOCTH, CO3JAaBaeMOM  yIPYyTUM
COEMHUTEIBHBIM 3JIEMEHTOM BCIIENCTBUE €r0 CIKATHS U Je(hOpMAaIiH.

[00033] CormacHO  acmeKkTy  BAapUAHTOB  OCYINECTBJICHHS  HACTOSIIErO
u300peTeHus], KaMepa UMeeT OOBEKTUB, U B HATIPABIICHUH, TIEPIICHAUKYIISIPHOM LIEHTPAJTbHON
ocu OOBEKTHBA, MJIOMIAAb MOMEPEUHOr0 CEYEHUs] KaMepbl MEHbIIE TUIOIIAIN IMOMEePEYHOro
CEYEHUs] MOHTQXXHOW BBIEMKH, TaK YTO MEXKAYy KaMepOH M MOHTAKHOW BBIEMKON HMMEETCS
3a30p.

[00034] B cooTBeTCTBMHM C aCMEeKTOM BapUAHTOB OCYLUECTBJIEHUSI HACTOSILIETO
U300peTeHus], YIPyruid COEOUHUTENIbHBIN 3JIEMEHT PACIOJIOKEH B YIOMSHYTOM 3a30pe, W
CTOPOHA VIPYroro COEAUHHUTENIBHOIO 3JIeMeHTa, OOpalleHHass K MOHTa)KHOW BBIEMKE,

HEPA3IBEMHO HUJIN Pa3bEMHO COCAMHEHA C MOHTAXXHBIM ACPKATCIIEM.

KPATKOE OITMICAHUE YEPTEXEN

[00035] Huwxe onucanbl TeXHUYECKHME MPU3HAKH, MPEUMYIIECTBA U
TexHuueckue 3G exThl MPUMEPOB OCYILIECTBICHHST HACTOSINErO H300PETeHHsI CO CChIJIKON Ha
MPUJIara€Mble YEPTEXKU.

[00036] @ur. 1 npencrasnsier coO0H aKCOHOMETPUYECKHI BHI OJOKa KaMephl,
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OTIMCAHHOTO B paszzene «IIpennocbulk co3naHmst n300PETeHUsY.

[00037] @dur. 2 npencraBisieT COOOW CXeMaTUYeCKOe H300paKeHHe TUIOCKOU
CTPYKTYpBl OJIOKa Kamepbl B COOTBETCTBHHM C HEKOTOPBIMH BApUAHTAMHU OCYLIECTBJICHHS
HACTOSIIIETO N300pEeTEeHUsI.

[00038] dur. 3 mnpencraBisier coOoil BUA CBepxy poOora-yOopuimka B
COOTBETCTBUH C HEKOTOPHIMU BApUAHTAMHU OCYILIECTBIEHUS] HACTOALIETO H300peTeHMUS.

[00039] dur. 4 mnpencraeisier coOol BUm CHH3Y pobora-ybopiinka B
COOTBETCTBUH C HEKOTOPHIMU BapUAHTAMHU OCYILIECTBIIEHHUS] HACTOALIETO H300pETeHHUS.

[00040] dur. 5 mpencraBiasier coOoit Bum cOOKy poboTa-ybopmimka B
COOTBETCTBUH C HEKOTOPHIMU BapHAHTAMHU OCYLIECTBJIEHHUS] HACTOALIETO H300peTeHHUs.

[00041] dur 6 mnpencraeiasieT CcoOOH aKCOHOMETPUYECKHI BuA podoTa-
yOopimuka B COOTBETCTBUM C HEKOTOPBIMH BAPHAHTAMH OCYINECTBIICHUS HACTOSIIETO
n300peTeHus..

[00042] Ha ueprexax:

100: pobor-yOopiuk;

110: ocHoBHas mamnHHAas 4yacThb, 111: nepenuss vacte, 112: 3aqHs5 4acTh,

120: cucrema BocmpusATHsi; 121: yCTpOWCTBO AJIsl OMNpPEAEEHUS MECTOIMOJNIOKEHUS,
122: 6ydep; 123: narumk nepemnana BbICOTHI,

130: cucrema ynpasieHus,

140: cucrema npusoga; 141: moaynb Benyuiero kojneca; 142: Begomoe kKoneco;

150: cucrema cyxoii ounctku 150; 151: monmeranpHas cucrema; 152: GokoBas 1IeTKa;
170: cucTema 4eJIOBEKO-MAIIMHHOTO B3aMMOAEHCTBYSI,

200: 610K KaMepsr,

20: wmonTaxHpli nepxarenp, 201: wmoHTaxkHas  Bblemka, 202:  ympyrui
COCIMHUTENbHBINA 3JIEMEHT;

21: xamepa; 211: onTudeckas OCb,

301: MmonTaxHbI Aep:xkarens, 302: MoHTaxHas BeleMKa,; 303 kamepa.

Ha wueprekax oONWHAKOBBIE H€Tald HMMEIOT OIMHAKOBBIC CCHUIOYHBIC MMO3UIINH.

UepTrexu BBITIOJTHEHBI HE B pealibHOM MaciuTabe.

OIMMCAHHME BAPMAHTOB OCYIIECTBJIEHUA U30BPETEHUA
[00043] Janee monpoOHO OMUCAHBI TEXHUYECKHE TPU3HAKH HU300pETEeHUs H

IPUMEPBI OCYIIECTBIEHHUS PA3JIMYHBIX ACIEKTOB HACTOALIEro n3obperenus. B mocnenyroomem



7

noapOoOHOM OMHCAHWH MPENCTABICHO MHOKECTBO KOHKPETHBIX JIe€Tajiei, 4TOObI 00eCreuuTh
NOJTHOE TIOHMMaHHe HacTrosmero u3odpereHus. OnHAKO CHENMANNCTy B JaHHOH oOjacTu
TEXHUKH OYEBHHO, UYTO HACTOsLIee N300pPETEeHNE MOXKET OBITh peajn30BaHO 0€3 HEKOTOPBIX
N3 5TUX KOHKPETHBIX I[eTaHefI. BapI/IaHTbI OCyHICCTBIICHUA I/1306peTeHI/I$I ONNUCaHbl HIMXKE
TOJIBKO IJId obecneueHust Jydliero noHUMMaHWsA HAaCTOALIICTO I/I306peTeHI/I$I nocpeacTBOM
MNPpUMEPOB. Ha CONPOBOAUTEIIbHBIX YE€PTEXKaX U B MOCICAYIOLIEM OMNHUCAHUU I10 MEHbIIIEeH
Mepe HEKOTOpPbIe M3 XOPOIIO M3BECTHBIX KOHCTPYKLUIH M TEXHOJOTUH OMyLIeHbI, 4TOOBI Oe3
HGO6XOI[I/IMOCTI/I HE 3aTCHsATb IIOHHMMAaHUEC HACTOALICIO I/I306peTeHI/I$I; AJI1 HAIrJIAAHOCTH
pa3Mepbl HEKOTOPBIX KOHCTPYKLMN MpeyBenuueHbl. Kpome Toro, npusHaku, CTPYKTYpbl WK
XapaKTE€PUCTHUKH, OITUCAHHBIC HUKE, MOT'YT OBITh O6'beZ[I/IHeHbI B OJHOM HJIU Ooee BapHaHTax
OCYILIECTBIICHUS] U300peTeHHs IFOOBIM MOAXOISIINUM 00Pa3oM.

[00044] CrnoBa 00 opHeHTalMU, BCTPEYAIOIIUECS B MOCIEAYIOLUIEM OMHCAHUH,
IPECTABISIFOT COOOH BCE HAPABIICHMS, TIOKA3aHHBIE HA YePTeXax, U He MpeIHa3HAueHbI JUIs
OTpaHMYeHUs] KOHKPETHBIX KOHCTpykuuii Omoka 200 kamepsl u poborta-yoopumka 100,
NPEACTaBICHHbIX B HacTosiied 3asBke. Clemyer Takke OTMETUTb, YTO B OIUCAHUU
HACTOSILLEH 3asBKM, €CJIM HE YKAa3aHO MHOE U HE OrPaHHYEHO SIBHO, TEPMHUHBI «MOHTAX» U
«COEOUHEHUe» CleNyeT IIOHMMaThb B LIMPOKOM CMBbICIE, HAImpuMep, MOXeT OBITh
HEMOABMKHOE COENUHEHHE, pPa3beMHOE COEAMHEHHE WM BCTPOEHHOE COeNMHEHUE, WU
MOXET OBITb npsAMoO€ COCAUMHCHHUE HIIM KOCBEHHOEC COCOAMHCHHE. KOHerTHbIe 3HAUYCHUA
YKa3aHHbIX BbIIEC TCPMHHOB B HaCTOSILLIeﬁ 3a4BKC MOTYT OBITh TOHSTHBI CIICNUAJIUCTyY B
I[aHHOfI 00JIaCTH TEXHUKU B 3aBUCHUMOCTH OT KOHKPETHBIX 0OCTOSITENILCTB.

[00045] BapuaHThl OCYyIIECTBIIEHUS HACTOSINErO M300peTEeHUs MPENararoT
6ok 200 kaMepbl C XOPOIIUMH MPOTUBOYAAPHBIMH XaPAKTEPUCTHKAMHU M CTAOMIIBHOCTBIO.
Kpome Toro, nmpu U3MEHEHHUH PACCTOSHUSI MEXKIY ONTHUYECKUMHU OcsiMU 211 OMHOKYJISIpHOU
kamepsl 21 (nByx xamep 21) xamepa 21 mMoxeT OBbITh 3aMEHEHa U OTKAJIHOpOBaHA B JIOOOE
BpEMs1, UTO O0JIerdaeT TEXHUIECKOe OOCITy)KUBAHUE U PEMOHT.

[00046] JUist ydinero MOHMMAaHUs HACTOSIIEro M300peTeHus aajiee MmompoOHO
ornuceiBaercs: 010k 200 KaME€pbl B COOTBETCTBHUU C BapUaHTaAMH OCYIICCTBIICHUSA HACTOALICTO
n300peTeHus Co CChUTKON Ha dur:. 2.

[00047] @dur. 2 mpeacraBiseT COOOW CXeMaTHUeCcKoe MPeNCTaBIeHUe MIOCKOH
CTpyKTYypHI Osioka 200 KaMephl B COOTBETCTBUHU ¢ HEKOTOPBIMH BapUAHTAMH OCYIIECTBJICHHS
HACTOSIIIIETO N300pETEHUsI.

[00048] Kak mokazano Ha ¢ur 2, 6moxk 200 kamepsl, NPENCTaBICHHBINH B
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BapUAHTAX OCYIIECTBJIECHUS HACTOSIIErO N300PETEeHMs], CONEP’KUT MOHTAKHBIHN aepkareis 20
U Kamepy 21, yCTaHOBJIEHHYK) Ha MOHTaXHOM Aep:karenie 20; MOHTaXHbIA nepskarenp 20
cHaO)keH MOHTaxxHOH BbleMkoi 201, coorBercTByromel kamepe 21; OokoBas CTeHKa
MOHTaXHOM BbleMKH 201 HENMOABUXKHO COENMHEHA C YIPYTUM COECOUHUTENIbHBIM 3JIEMEHTOM
202; n nmocne Toro, kak kamepa 21 ycranosneHa B MOHTaxxHOW BeleMke 201, xamepa 21
MOCAXKEHA C HATATOM B MOHTAXHYIO BbleMKYy 201 mocpencTBOM ympyroro CO€AMHHUTENbHOTO
snemeHnTta 202, Tak 4To Kamepa 21 ycraHoBiaeHa B MOHTaXHOM BbleMke 201 mon nencTBueM
CUJIBI YIIPYTOCTH, CO3AaBAEMOU YIPYTUM COEQUHUTENBbHBIM 35IeMeHTOM 202 BCIEACTBUE €ro
cxarus u neopmanuu.

[00049] B 6noke 200 xamepsl, MPEeNCTaBIEHHOM B BapHAaHTaX OCYLIECTBIICHHS
HacTosilero u3oOpereHus, kamepa 21 wuMmeer OObEKTHMB, M B  HAlpaBICHUH,
NEePIEeHANKYIIPHOM LIEHTPAIBHONH OCH OOBEKTHBA, IUIOMIAAb IONEPEYHOrO CEYSHUS KamMepbl
21 MeHblIe IUIOMIAAU MOMEPEYHOr0 CEUEeHUs MOHTAXHOW BbleMKH 201, Tak 4TO MexXay
kaMepoi 21 1 MoHTaxHO! BbleMKo# 201 nmeercs 3a3o0p.

[00050] B Onoke 200 xamepbl, MPENCTABIEHHOM B BapHaHTaX OCYIIECTBICHUS
HACTOSIIET0 M300pEeTeHus, YIPYTuil COeNUHUTENbHbIN djemMeHT 202 pacrloiokeH B
YIOMSIHYTOM 3a30p€, U CTOPOHA YNPYroro COeNMHUTENbHOro snemMenta 202, obpalueHHas K
MOHTaXHO BbleMKe 201, Hepa3beMHO UK PA3bEMHO COEANHEHA C MOHTAXKHBIM JIeprKaTesieM
20.

[00051] B 6noke 200 kamepbl, MPEICTaBIEHHOM B BAPHAHTaX OCYLIECTBIICHHSI
HACTOSIIET0 W300peTeHHs], UMEIOTCs aBe Kamepbl 21 u aBe MOHTaxkHble BbleMku 201, u
MOHTaXxHbIe BbleMKH 201 HaxomsATCs BO B3aMMHO OJHO3HAYHOM COOTBETCTBUHM C KaMepaMH
21. B kaxnoil MoHTakHOW BbleMKe 201 pacmonokeHbl ABa YHNPYTUX COEIMHUTENBbHBIX
snemenTa 202, mpu 3TOM ABa YIPYIUX COECAUHUTENBHBIX 3JIEMEHTA PACIIONIOXKEHBI HAPOTUB
ApYr Apyra B HallpaBJI€HUU JINHUU COCUHEHUsI MEKAY LIEHTPAJIbHBIMU TOUYKAMH JBYX Kamep
21. B HampaBieHUM JMHUU COEQUHEHUs MEXAy LEHTPAJIbHBIMA TOYKaMU ABYX kamep 21
TONIIMHA JBYX YIOPYIHX COEOUHUTENbHBIX 3JeMEHTOB 202 sABIAETCS pPEryaupyeMon u
WCTIOJIb3YETCS JIsl PETYJUPOBKU PACCTOSIHUA MEXAY ONTUYECKUMH ocsiMu 211 nByx kamep 21.
To ecTb ToNMmMHA YNPYIHX COCOUHHUTENBHBIX 3JIeMEHTOB 202 MOXKET ObITh YCTAHOBJIEHA HA
OCHOBE 3apaHee 33JJaHHOIO PACCTOSIHUS MEXKAY ONTUYECKUMU OCSMHU JIByX Kamep.

[00052] B 6noke 200 xamepsl, MPEeICTaBIEHHOM B BAPHAHTAX OCYLIECTBIICHHS
HACTOSIIIET0 M300pEeTEeHUs, YIPYTruil COeNWHUTENbHBINH 31eMeHT 202 mpencraBiseT coOoit

KOJIBIIEBYIO CTPYKTYPY, PACIONIOKEHHYIO BIOJIb OOKOBOW CTEHKM MOHTaKHOW BbleMku 201.
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IToHsATHO, 4YTO YHpPYyrUi COEOUHUTENBHBIM 3MeMEeHT 202 MOXET TpPenCTaBIATh COOOH
3aMKHYTYIO KOJIBLIEBYIO CTPYKTYpy HJIM KOJBLIEBYIO CTPYKTypy C pa3peiBoM. B kauecTse
aNbTEePHATUBbl MHOKECTBO YIIPYTUX COEIMHUTENbHBIX 3yeMeHTOB 202 Moryt ObITh
pacrojoXeHbl C HWHTEpBajaMH MO OKPYKHOCTM MOHTaXHOH BbleMkH 201. OmnuuoHanbHO,
YOPYTHI COEOMHUTENbHBIN 351eMeHT 202 1 MOHTa)XHbIH Aeprkarenb 20 MpeacTaBisioT coOoH
€UHYI0 KOHCTPYKLHMIO, B KOTOPOM >KECTKOCTb YIPYIrOro COEIMHUTENBHOro sjemMeHta 202
MEHBIIE JKECTKOCTH MOHTAXXHOro aep:xxarens 20. Ynpyruil CO€qUHUTENbHBIN 35eMeHT 202
MOXET OBbITh COETMHUTEIbHBIM 3JIEMEHTOM U3 PE3UHBL

[00053] B 6noke 200 kamepsbl, MPeaCTaBIEHHOM B BapHAaHTaX OCYLIECTBIICHHS
HACTOSLETO U300peTeHUs, MOHTakHas BbleMka 201 pacnosokeHa Ha MOHTa)KHOM JeprkaTere
20, u ynpyruii COeMHUTENbHBIA 31eMeHT 202 pacnonoXkeH B MOHTaXHOU BbleMke 201, Tak
4yTOo Kamepa 21 ycraHaBniMBaeTCss B MOHTaXHyK BbleMKy 201 mocpeacTBoM MOCagku ¢
Hatsirom. binok 200 kamepel obecreunmBaeT mnpotuBoymapHyro ¢yskimoo. Kamepa 21 wu
YOPYTUH COENUHUTENbHBIN 371eMeHT 202 COeIMHEHbI HEKECTKO, U MAJIOBEPOATHO, UYTO Kamepa
MOKET BBINACTh NMPH BO3AeHCTBUH BuOpaumii. PaccrosHue Mexxay ontudeckumu ocsimu 211
aByx kamep 21 Taxxke Bpsan iu usMeHurcsi. Kpome toro, 6ok 200 kaMepsl Jierko pa3oOparb U
cobparb. Korna paccrosiHue mexay onrudeckumu ocsimu 211 nByx kamep 21 u3MmeHsercs,
O6mok 200 kamepbl He Hy)KAaeTrcss B pa3dopke ¢ ycwiuem, W kamepbl 21 Moryt ObITh
HENOCPEACTBEHHO OTPETYIMPOBAHbI HJIU 3aMEHEHbL.

[00054] BapuaHThl OCYIIECTBIIEHUS HACTOSINEr0 M300pETEeHUs] TMPENararoT
pobora-ybopmumka 100, KOTOPBIH CONEPKUT OMHUCAHHBIHN BbILIe OJOK 200 KaMephbl.

[00055] JIist ydinero MOHMMAaHUs HACTOSIIEro M300peTeHus aajiee MmoapoOHO
onucbiBaeTcsi pobor-yoopimuk 100 B COOTBETCTBUM C BapHAHTAMH  OCYLIECTBJICHHS
HACTOSILIETO N300peTeHNsI CO CChUTKOH Ha ¢ur. 3 - ¢ur. 6.

[00056] Hanee ommcanbl ¢ur. 3 - ¢ur. 6. @ur. 3 mpexcrasnsier coOOW BUA
cBepxy pobora-yoopmuka 100 B COOTBETCTBUU C HEKOTOPHIMU BaPUAHTAMH OCYIIECTBIICHHUS
Hacrosmero n3odperenusi. @ur. 4 npeacrasisier coOoi BUI cHU3Y poborta-ybopiuka 100 B
COOTBETCTBUH C HEKOTOPBIMU BapUAHTAMU OCYIIECTBIICHHSI HACTOSINETO M3o0peTerus. dur. 5
npencrasisier cobol Bunm cOoky podora-ydopmmka 100 B COOTBETCTBHH C HEKOTOPBIMH
BapUAHTAMH OCYILIECTBIEHHs] HacTosmero wu3odperenus. Pur 6 mnpencrasisier coOOH
aKCOHOMeTpHUYeCKUl B podora-yoopinuka 100 B COOTBETCTBUH ¢ HEKOTOPHIMU BapHAHTAMHU
OCYIIECTBJICHHUS] HACTOALIETO H300PETEHMS.

[00057] Kak mokazano Ha ¢ur. 3 - ¢ur 6, podor-ybopmuk 100 comepskut
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OCHOBHYIO MamnHHYI 4acth 110, cucremy 120 Bocnpusitus, cucremy 130 yrpasnenust (He
NOKa3aHa Ha 4epTekax), cucremy 140 mpuBoma, CHCTEMY OYHCTKH, CHCTEMY IHUTaHHUS U
cucreMy 170 4en0BEKO-MalIMHHOIO B3aUMOIEHCTBHS.

[00058] OcHoBHass MamuHHasg 4actb 110 Bkimrouaer mepenHroor 4vacth 111 u
3aHIOK0 YacTh 112 u umeeT npuOIM3UTENBbHO KPymIyio GopMy (Kak mepemHsist, TaKk U 3aJHss
YacTH HMEIT Kpymiylo (GopMy) WIM MOXET HMETb Apyrue (opMbl, BKIIOUas, HO HE
OTPaHUYMBASCH 3TUM, NPUOIM3UTENBHO D-00pasHyro ¢opmy, TO €CTh NepemHsst 4acTb —
npsimMasi, a 3aHss — Kpyras.

[00059] Cucrema 120 BOCHpUSITUS CONEPKUT CEHCOPHBIE YCTPOICTBA, Takue
KaK yCTpOHCTBO 121 s onpeneneHusi MECTOIOIOXKEHHUs], PACTIONOKEHHOE B BEPXHEU 4aCcTH
OocHOBHOW MamuHHON wactu 110, Oydep 122, pacmonoxkeHHbii B mepenHeit usactu 111
OCHOBHON MawmnHHONW 4actu 110, matumk 123 mepenaga BBICOTBI, yABTPA3BYKOBOM JATUMK,
uH(paKpacHbI NaTYMK, MArHUTOMETP, AKCEeJIepOMETP, TUPOCKON M OAOMETpP, a TaKXKe
NPENOCTABIAET PA3IMYHYI0 MH(POPMALMIO O MECTONOJOKEHUH U O COCTOSHUU JIBHIKEHHS
MamuHbl B cucreMmy 130 ynpasnenus. Yerporictso 121 ans onpeneneHus MECTONONOKEHUs
BKJIFOUAET, HO HE OTPAHUYMBAETCS 3TUM, Kamepy 21 u ynasepHslii matuuk paccrosiaus (laser
distance sensor, LDS). Hwke ommcaHo, kKak ONpenesuTh MECTONMOJOKEHHE Ha MPUMEpE
JIa3ePHOrO JIaTUMKA PACCTOSHUS, HUCTONB3YIOIEro Crnocod TPHAHTYISILUK AJIST ONpPEAeSICHHs
paccrosiHusi. OCHOBHOM MPHHIUN COCO0a TPUAHTYISALMU U OMPEAETICHUsS PACCTOSHHUS
OCHOBAaH Ha MPOIMOPLHOHAJIBHOM OTHOIIEHHH MEXAy TMONOOHBIMH TpPEyrOJbHUKAMH.
IMonpoOHOCTH 31€Ch ONYLIEHBI TSI TPOCTOTHI.

[00060] JlazepHbIil HaTYUK PACCTOSIHUSI CONEPKUT CBETOM3IYYAONUN OJIOK U
cBeTonpueMHbIH 070k, CBETOM3ITYyHaroImuil OJIOK MOXKET BKJIFOUaTh HCTOYHUK CBETA, KOTOPBIH
U3Jy4aeT CBET, a UCTOYHUK CBETa MOXKET BKJIIOYATh CBETOM3IYYAIOLIMM 3JIEMEHT, TAKOM Kak
CBETOM3NyHaromuil auon uHdpakpacHoro win Buaumoro nuamnasoHa (light-emitting diode,
LED), xotopblii msny4aer WH(paKpacHbId CBET WM BUAMMBIA cBeT. [IpenmodruresibHO
UCTOYHHK CBETAa MOXET MPEACTABISITH COOOW CBETOM3IYYAIOIIUI 3JIEMEHT, WCIYCKAFOIIHHA
Ja3epHbId Jyd. B 3THX BapuaHTax OCYINECTBICHHS H300pPETEHUs] B KadeCcTBE NpUMeEpa
WUCTOYHHKA CBeTa UCTob3yercs jasepHsiil auon (laser diode, LD). B wactHoCcTH, Onaromapst
MOHOXPOMAaTUYECKUM, HAIPABIEHHbIM U KOJJIMMALMOHHBIM XapaKTepUCTUKAM JIa3€pHOTO
Jy4a MCTOYHHUK CBETA, UCTIONB3YIOIIUN JIa3epHBIN JIy4, MOKET o0ecrednBarb Ooyee TOUHBIE
U3MEpPEHHUs], 4YeM MCTOYHHMK, HCHOJB3YKIUN Apyroil cser. Hampumep, mo cpaBHEHUIO ¢

Ja3epHBIM JIy4OM, WH(PAKPACHBI CBET WJIM BUAUMBIA CBET, U3JyYaeMbIi CBETOAMOIOM
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(LED), 3aBucHT OT (hakTOpa OKpy’Karoliel cpenbl (HampuMep, LBETa WIA TEKCTYPbl 0ObEKTa)
U, CJIEZIOBATEIBHO, MOXKET UMETh 0OJIee HU3KYIO TOUYHOCTh n3Mepenus. JlazepHsiit quox (LD)
MOXET OBITb TOYEYHBIM JIa3epOM UL U3MEpPEHUs AByMepHOW WH(pOpMALMU O
MECTOMNOJOKEHUH TPETSITCTBUS WM MOXKET ObITh JIMHEHHBIM JIa3€pOM JUISI H3MEpEHHsI
TPEXMEPHON HHPOPMALITH O MECTOIIOJIOKEHNUH MPETISITCTBUS B ONPEAEIIEHHOM IHaIa30He.

[00061] CeeronpueMHbIi OJIOK MOXKET BKJIFOYATh JAaTYUK H300pakKeHWs, Ha
KOTOPOM (OPMHUPYETCSI CBETOBOE IISITHO, OTPAKEHHOE WM PACCESHHOE IPEISITCTBUEM.
Jarunk n300paXkeHus MOKET ObITh HAOOPOM MHOXKECTBA €AMHUYHBIX IMUKCENEH B OIHOMN MK
Oonee crpokax. CBETONPUEMHBIN 3J€MEHT MOXET NMPeoOpPa3OBbIBAaTh ONTHYECKUNH CUTHAJ B
aNeKTpuuecKuii curnai. Jlarumk n3o0paxkeHuss MOXKET ObITh AaTYUKOM Ha KOMILIEMEHTapHON
CTPYKType «METaJI-OKCUI-TIONYyNPOBOAHUKY» (complementary metal-oxide-semiconductor,
CMOS) unu natuukoM Ha OCHOBe Tpubopa ¢ 3apsimoBoit cesizpro (charge coupled device,
CCD), npu 3TOM JIaTYMK HAa KOMIIEMEHTAPHOH CTPYKTYpe «METaJI-OKCHA-TIONYTIPOBOXHUK
IpeAnoYTUTENbHEe U3-3a cTouMocTH. Kpome Toro, cBeTonpueMHbIil OJOK MOXKET BKIIOYAThH
KOMIIOHEHT CBETONpPUEMHON JNH3bL. CBET, OTPakeHHBbIH HJIM PACCESHHBIM MpPENATCTBHEM,
MOKET TPOXOAUTH Yepe3 KOMIIOHEHT CBETONPHUEMHOH JMH3BL, (Gopmupyst m3oOpakeHne Ha
natauke u3oOpakeHus. KOMIOHEHT CBETONPUEMHON JHMH3bI MOXKET BKJFOYAaTh OAHY WIIH
Oonee nHH3.

[00062] Ceeromsnydaromuii  ONOK W CBeTONpUEMHBIH  OJIOK  MOTYT
MOAZIEPKUBATBCS. OCHOBAHUEM, NMPUYEM CBETOHM3JIYHArOIIMH OJOK M CBETONMPUEMHBIH OJIOK
PAcCIIONIOXKEHbI HA OCHOBAHUH Ha OTIPENEJICHHOM PAacCTOSIHUM APYT OT Apyra. Juist uamepeHus
COCTOSIHUSI MIPENSATCTBUH B HampasieHusx or 0 rpaxycoB no 360 rpamycoB BOKpyr pobota
OCHOBaHHE MOKET OBbITh PACIIOJIOKEHO HA OCHOBHOHN MarmmmHHON 4acTu 110 ¢ BO3MOKHOCTBIO
BpALEHNs], UM OCHOBAHHWE MOXET HE BPAILAThCs, HO MPETyCMOTPEH MOBOPOTHBIA 3JIEMEHT
IUT BPAIUEHHUs] W3JIy4aeMOro CBETa M OTPAKEHHOTO CBETA. DJIEMEHT ONTHYECKOH CBSI3U U
KOAMPYIOIIMHA JHCK MOTYT OBITh PACIONIOXKEHbI TaK, YTOOBI MOJYYUTH YIJIOBYKD CKOPOCTH
BpALIeHUsT TIOBOPOTHOTO 3JIEMEHTA. DJIEMEHT ONTHYECKOW CBS3H OINpenenseT 3yOuarbie
3a30pbl HA KOAHMPYIOIIEM AMCKE M JIENUT PACCTOSHUE MEXKIy 3yOuaTbIMH 3a30paMHU Ha BpeMs
NPOCKAIb3bIBAHUS PACCTOSHHUSI MEXKAY 3yO4aTbIMU 3a30paMd ISl TIOJYYEHHUS MIHOBEHHOU
yIJIOBOH CKOpOCTH. boree BbICOKasi MIIOTHOCTh 3yOuUaThIX 3a30pOB HAa KOMUPYIOIIEM JHCKE
yKa3plBa€T Ha OONBIIYIO TOYHOCTP W JIOCTOBEPHOCTb H3MEpeHHs, Ooyiee TOYHYIO
KOHCTPYKIHMIO U Oonbimnii o6beM BblunciaeHuii. HaoOopoT, MeHbIIasi MmIOTHOCTh 3y04aThIX

3a30pOB YKa3bIBAET HA MEHBUIYI0 TOYHOCTb M JAOCTOBEPHOCTb HM3MepeHHs, Oojiee MPOCTYIO
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KOHCTPYKIIMIO, MEHBIITHI 00beM BBIUUCICHUI U MEHBIIYE) CTOMMOCTb.

[00063] YerpoiictBo mist 00paboOTKM TaHHBIX, TaKOe Kak mpoueccop HudpoBoi
obpaborku curnanos (digital signal processor, DSP), nmoakiroueHHOE K CBETONPHUEMHOMY
OJIOKY, 3amHCHIBAET PACCTOSHUS O MPEMSATCTBUI MOA BCEMH YIJIAMH OTHOCHUTENBHO yriia 0
rpagycoB poboTa U mepenaeT pacCTOSHHS 10 MPENATCTBUMA B OJIOK 00pa0OTKH TaHHBIX, TAKOU
Kak Tmpoueccop mnpuiokeHuid (application processor, AP), BKIHOUAIOIUN LEHTPAJIbHBIA
npoueccop (central processing unit, CPU), B cucreme 130 ympasnenus. CPU 3amyckaer
ANTOPUTM TIO3ULMOHUPOBAHUS HA OCHOBE (PMIBTpa YacTUI] Ui NOJNYYEHHUS TEKYIIEro
MECTOMNOJIOKEHUs] poO0Ta U PUCYET KapTy Ha OCHOBE MECTOIIOJIOKEHUS AJIsl UCTIOIb30BAHUS B
HaBUTALMK. AJITOPUTM  TO3ULHOHUPOBAHMUSA MPEATIOUTUTENBPHO TPENCTaBiIseT COOOM
OIHOBPEMEHHYIO JIoKam3aluio 1 kaprorpaduposanue (localization and mapping, SLAM).

[00064] XoTsl nasepHBId JATYMK PACCTOSHUS, OCHOBAaHHBI Ha criocode
TPHUAHTYJISILUH IS ONPENENIEHHs PACCTOSHHSI, MOXKET U3MEPSITh PACCTOSIHUE Ha OECKOHEYHOM
PACCTOSHUY, IPEBBINAIOINEM KOHKPETHOE pPACCTOSHUE B IPUHLMIE, JA3ePHbI OaTduk
paccTostHuS (PaKTHUECKU BPSI JIM MOXKET BBINOJHATh M3MEpeHHe Ha OOJBIIOM PaCCTOSHUH
(Harmpumep, Oojee WIECTH METPOB), MIABHBIM O0Pa30M MOTOMY, YTO M3MEPEHUE OTPAHUYECHO
pasMepaMu €IUHUYHOIO MUKCENs Ha JaT4YUKe CBETONMPUEMHOro OJIOKa, a TakyKe 3aBUCHT OT
CKOPOCTH OMNTHKO-3JIEKTPUUECKOrO NMpeoOpa3oBaHusl NaT4MKa, CKOPOCTU Mepenavyd JaHHBIX
MEXAy nardukoM u nopkiarodeHHbiIM DSP u ckopoctu Beruucnenuit DSP. UsmepenHoe
3HA4YEeHHUE, TMOJYYCHHOE JIa3epPHBIM IaTYHUKOM PACCTOSHUSI IO NEHCTBHEM TEMIeparyphl,
TaK)Ke MOABEPIKEHO HEAOMYCTHUMBIM JJISi CUCTEMbl U3MEHEHUSIM, TJIaBHBIM 00pa3oM MOTOMY,
yro nedopMalys TEIUIOBOTO PACIIMPEHHS KOHCTPYKLHH MEXIy CBETOM3JIYYAOIIUM U
CBETONPHUEMHBIM OJIOKAMH BBI3BIBAET H3MEHEHHE VyIJia MEXKAY MafarolluM CBETOM H
U3JIy4aeMbIM CBETOM, M CBETOM3JYYAIOIUI OJIOK M CBETONPHEMHBIN OJIOK UMEIT mpodiemy
temneparypHoro apeiida. Ilociae IMTENbHOrO UCHONB30BaHMS —JIA3€PHOTO  JIaTUHKa
paccrosiHusl nedopMallisi, BbI3BAHHAS DPA3IMYHBIMU (DAKTOPAMH, TAKHMMH KaK H3MEHEHUe
TEMIEeparypbl U BHOpALUs, TAKKE MOXET CHJIbHO TMOBJIUSATh HAa PE3YJIBTaT H3MEPEHHSL.
TouHOCTH pe3ynbTaTa H3MEPEHHs HANPSIMYIO OTMpPENeNsieT TOYHOCTb MOCTPOEHHs KapThl,
SIBJISIETCSI OCHOBOM ISl TAJIbHEHIIIEH peai3aiy NOJUTUKY poO0Ta U IO3TOMY UMEET BasKHOE
3HAUEHUE.

[00065] Ilepennsiss yacte 111 ocHOBHONM MammHHOW 4YacTh 110 MoxkeT UMeETh
oydep 122. Korma moaynpe 141 Bemyimero koneca 3actaBisieT podoTa mepeMemarbcst mo mojy

BO BpeMmsi yOopku, Oydep 122 obnapyxkuBaer omHo wim Oonee COOBITMUH Ha MaplIpyTe
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aBrkeHus podora-ybopmuka 100 ¢ TOMOILIBIO CEHCOPHOW CHCTEMBI, TakoH Kak
uH}ppakpacHbiii marunk. Ha ocHoBe coObiTwii, oOHapykeHHBIX Oydepom 122, Takux Kak
NPEMATCTBHS U CTEHBI, pOOOT MOXKET ympaBisTh MoxmyineM 141 Bexyimero kosmeca, 4TOOBI
NO3BOJIUTh POOOTY pearupoBarb Ha COOBITHS, HampHUMeEp, [epKaTbCsl MOAaNblIe OT
MPEensITCTBUM.

[00066] Cucrema 130 ynpasneHus: pacnojoKeHa Ha OCHOBHOH Me4aTHOM Iuiare
B OcHOBHOM MamumHHOM wactu 110. Cucrema 130 ynpaBieHuss  COAEPKUT
SHEPrOHEe3aBUCHMYIO TaMATh, TAKyI KakK JKeCTKUH IUCK, (PUI-MaMsATh U OlNepaTuBHAs
namsaTb, a TAaKXe BBIUUCIUTEIbHBIE IPOLIECCOPHI I CBS3M, TAKUWE KaK LIEHTPAJIbHBIN
nporeccop U nporneccop npuioxeHuil. Ilponeccop mpunoxkeHuit Ha OCHOBe MH(GOPMALIUU O
IPENATCTBUSX, BO3BPAIA€MON JIa3€PHBIM JaTUYMKOM PACCTOSHUS, U C MOMOIIBI aJIrOpUTMa
MO3ULMOHUPOBaHUs, Takoro kak SLAM, cocTaBisieT MTHOBEHHYIO KapTy Cpenbl, B KOTOPOM
HaxoauTcst podotT. Co CChUIKOM Ha MHPOPMALIUIO O PACCTOSIHUU M MH()OPMAIHIO O CKOPOCTH,
BO3BPAIAEMYI0 CEHCOPHBIMH yCTPOHCTBAMHU, TaKUMH Kak Oydep 122, narumk 123 mepenana
BBICOTBI, YJIBTPAa3BYKOBOW HaT4MK, WH(PAKPACHBIH NaTYMK, MarHUTOMETP, aKCeIepOMETD,
THPOCKOMN U onoMeTp, cucrtema 130 ynpaBiieHHs] BCECTOPOHHE OmNpenensieT Tekyiee padouee
COCTOSIHHE TOAMETAJIbHON MAIIMHBL, TaKOE€ KaK MepecedeHue Iopora, NepeMelieHHe IO
KOBDY, AOCTIKEHHE PE3KOro Ieperana BbICOTHI, 3aCTPEBaHHE BEPXHEW WM HIDKHEH 4acTw,
NOJHBIN TbIIecOOpHUK Mtk nopHsaTue. Kpome Toro, cucrema 130 ynpasneHust oOecriednBaeT
KOHKPETHYIO CTPaTeryio CIEAYIOLIEero NeHCTBUS, OCHOBAHHYIO Ha PA3IMYHBIX CUTYaLUsX, TaK
9TO0 poOOT JydYlle COOTBETCTBYeT TpeOOBAHMSM  IOJIb30BATENs, YTO  YJIy4lIaeT
NoJb30Baresbekoe Bocnpusitue. Kpome toro, cucrema 130 ynpasieHHst MOXET MIIAHUPOBATh
HanOosnee >PQPEeKTUBHBIN U PALMOHATIBHBI MapIIPYT MOAMETAHUS M CIOCOO MOAMETaHHs Ha
OCHOBe WH(OpPMAI O MIHOBEHHOH KapTe, MOCTPOeHHOW Ha ocHoBe SLAM, utO
3HAYHUTENBHO MOBBIIIAET 3()(EKTUBHOCTb IOAMETaHHsI poOOTa.

[00067] Cucrema 140 mpuBona MOXXET yrpasisiTe podoToM-yoopirkom 100 Ha
OCHOBE KOMaHJIbl JABIDKEHHS, BKIFOUArOIIEH MH(POPMAIMIO O PACCTOSIHUM U yIiie (Hampumep,
KOMIIOHEHTHI X, y U 0), g ero nepemermenust mo noiy. Cucrema 140 mpuBoma COmEpIKUT
Moaynb 141 Bemywero kosneca. Moaynes 141 Begymiero kojieca MOXKET OJHOBPEMEHHO
YIPABJIATD JIEBBIM KOJECOM H MpaBbIM KosecoM. it Gojiee TOYHOTO YIpaBJIeHUS ABHKEHHEM
MalluHbl MOAyJb 141 Bexmymero kojeca NPEANOYTUTENBHO CONEPKUT MOMYJb JIEBOTO
BEAYLIEro Kojieca U MOAYJIb IPABOrO BEAYINEro kojeca. Moaynu 1eBoro U npaBoro Beayliux

KOJIEC PACHOJIOKEHbl CHMMETPUYHO BJOJIb IOMNEPEYHOM OCH, OMNPENessieMON OCHOBHOMU
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MamuHHON 9acThio 110. UToOs! pobOT MOT OoJiee yCTOWYHMBO ABUTaThCs IO MOJTYy WM UMETh
OoJjiee BBICOKYIO TMOABIKHOCTh, POOOT MOXKET CONEpskKarh ONHO WM Oojiee BEIOMBIX KOJeC
142, n BenoMble KOJieCa BKJIIOYAIKOT, HO HE OTPAaHUYMBAIOTCS 3TUM, YHHUBEPCAJbHBIE KOJIECA.
Monynp Benyliero Kojieca BKJIIOYAET XOAOBOE KOJNECO, MPUBOJHOI JBUTraTelb U CXEMY
yIpaBleHusl 1Jis YNpaBjeHUs MPUBOAHBIM JABHUrareneM. B kauecTse anbTepHaTHUBBI MONYJb
BEIYIIEro KoJieca MOXKET OBITh TMONKIIOYEH K LM HM3MEPEHUs NPUBOAHOTO TOKA M K
omomeTrpy. Monyne 141 Bemymero koieca MoOxeT OBITh Pa3beMHO COEOUHEH C OCHOBHOM
MaluHHON yacTbio 110 mysa obnerdenus cOOpkH, pa3dOPKU U TEXHUYECKOTO OOCIYKHBAHUS.
Benymee koneco MOXET HMETb IOABECHYIO CHCTEMY CO CMEIIEHHEM BHM3, KOTOpas
3aKperyieHa NOABUKHO, HalIpUMep, IPUKPETUIeHa K OCHOBHOM MarmnHHON yact 110 pobora ¢
BO3MOKHOCTBIO BpALIEHUs U MOJIy4aeT CMELEHUe NPYKUHbI BHU3 U B CTOPOHY OT OCHOBHOH
mMamuHHONW dvactH 110 pobora. CwmelneHue TPYXKUHBI TO3BOJIIET BEAYLIEMY KOJeCy
NOAAEPKUBATh KOHTAKT U CLEIUICEHUE C MOJOM 34 CUET MCIOJIb30BAHUS ONPEAEIECHHON CUJIbI
KacaHusl, U YUCTSLIMH dJIeMeHT poboTa-yoopuirka 100 Takke HAXOOUTCS B KOHTAKTE C ITOJIOM
10 ¢ onpeneneHHbIM NaBICHUEM.

[00068] CucreMa OYUCTKH MOKET ObITh cucTeMOi 150 Cyxoi O4YMCTKH W/Wiu
CUCTEMOW BJIAXKHOW O4MCTKU. OCHOBHAst (yHKLUS OYMCTKH CHCTeMbl 150 CyXoW O4YHCTKH
o0ecrieyrBaeTCsl TOIMETAIbHOM cUCTeMOl 151, koTOpasi BKJIIOYAET BPALIAIOIIYIOCS LIETKY,
NbIJIECOOPHUK, BEHTUJISITOP, BBITYCKHOE OTBEPCTHE IS BO3IyXa M COSOUHHUTEIbHBIE IETATH
MeXy YeTbIpbMsI YacTsAMU. Bparmaromasicst 1merka, KOTOpash B3aHUMOAEWUCTBYET C IOJIOM,
MogMeTaeT MyCOp Ha MOJy U IepeMellaeT Mycop K TMepeaHed 4acTu OTBEepCTHs AJis
BCACBHIBAHMS TIBLJIM MEXKIY BpPAIIAIOLIEHCS IIETKOH W TbUIECOOPHUKOM, a 3aTeM Mycop
BCAChIBAETCSI B MbUICCOOPHUK Ta30M, KOTOPBIH CO3MAETCS BEHTWIATOPOM, HMEET
BCACBHIBAIOMIYIO CHJIy M TMPOXOAHT depe3 mbuiecOopHuk. CrocoOHOCTh podoTa-ydoopiinka K
yAAJIEHUIO TBUTH MOXKET OBbITh mpencraBieHa 3¢ ¢exkTuBHoCThIO cOopa mbum (dust pick up
efficiency, DPU). Ha DPU Bimsier KOHCTPYKLHs BpalIarOIIEHCsl IMETKH U €€ MaTepual,
UCIIOJIb30BAaHUE DHHEPrUM IOTOKA BO3JIyxXa B BO3AYXOBOZE, BKIJIOYAas OTBEPCTUE IS
BCAChIBAHMs TBUIHM, MNbUICCOOPHUK, BEHTHJISTODP, BBIYCKHOE OTBEPCTHE JUISI BO3AyXa H
COEJMHUTENIbHbIE I€TaIN MEXAY YeThIPbMs YaCTSMHU, & TAKXKe TUIl U MOLIHOCTb BEHTUJIATOPA,
U, CIeJOBaTEebHO, BOZHUKAET CIIOXKHAsI MpobjieMa MPOEKTUPOBAHHS CHUCTEMBbL. YBEJIHUUEHUE
CHOCOOHOCTH yAAJIEHHsI TBUIH SIBISIETCS OOJiee 3HAYMTEBbHBIM ISl pOOOTOB-YOOPIIMKOB C
OTPaHUYEHHBIM 3HEPronoTpedIeHneM, 4eM Al OOBIYHBIX OYHCTUTENEH, MUTAEMbIX OT CETH.

bonee BbiCOKas CIOCOOHOCTh VyAANEHHWs] NBUIM HAmpsiMyrd # 3((EKTUBHO CHIDKAET
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notpebieHre SHePTUH, IPYTHMMH CIIOBAMH, MAIIMHA, KOTOpasl paHblie Moria o4ucTuth 80
KBaJPaTHBIX METPOB IOJa NOCJTE€ ONHOKPATHOW 3apsOKH, MOXET ObITh YCOBEPIIEHCTBOBAHA
st yoopku 100 mnm Ooyee KBaAPAaTHBIX METPOB IMOJA MOCHE OMHOKpAaTHOU 3apsigku. Kpome
TOTO, TP YMEHBIIEHUH KOJHMYECTBA ILUKJIOB 3aPSIIKH CPOK CIYXKObI Oarapen 3HAUYHUTENBHO
YBEJIMYMBAETCS, TaK YTO YMEHBIIAETCS YacToTa 3aMeHbl Oarapeu mosbp3oBateneM. boiee
MHTYUTUBHO M B&)XKHO TO, YTO 0OOJee BBICOKAs CIIOCOOHOCTh YHAAJeHUs IbLIM Haubojee
3aMEeTHa W BaXHA [JIs1 TOJIb30BATE€IbCKOTO BOCHPUATHS, IIOCKOJIBKY OHAa MO3BOJIAET
MOJI30BATEIII0 HETIOCPEACTBEHHO OINpPEAeNUTh, MOoAMETeH Jin mon uiau HeT. Cucrema 150
CYXOH OYHCTKHU MOXET TaK)Ke BKJIF0YAaTh OOKOBYIO LIETKY 152, MMEIOIYI0 BpaIlarOIUCs Bal.
Bpamaromuiics Basn pacroysioeH MOA YIJIOM K IOy, YTOObI mepemMenarb Mycop B 00jacThb
BpAILAOLLIENCS IETKU CUCTEMbI OYMCTKU.

[00069] Cucrema muTaHHsI COAEPKUT Tepe3apskaeMyro Oarapero, Harmpumep,
NiMH (HuKenb-MeTauI-THAPUIHYI0) Oarapero WM JIUTUEBYIO Oarapero. AKKyMyJsTOpHasI
Oarapest MOXKeT OBITb MOAKJIOYEHA K CXEMe YIPABJICHUS 3apsiiKOH, CXeMe ONpeneNeHHs
TEMIIepaTypbl 3apsiia aKKyMyJSITOpHOH Oaraperm W CxXeMe KOHTpPOJSI HOHWKEHHOTO
HampsbkeHus: Oarapen. Cxema yrpaBieHHs 3apsiiKOH, CXeMa ONpeAeeHHUs] TeMIIepaTyphbl
3apsiaa aKKyMYJSITOPHOHM Oaraper W cxema KOHTPOJISl MOHMKEHHOTO HampshKeHus: Oarapeu
MOIKJIFOYEHbl K ONHOKPHUCTAJBHOH MUKDPOKOMIIBIOTEPHOH cxeMe ympasieHusi. Pobor
3apsKAETCs] MyTEeM TONKJIFOUEHHs 3apsiTHOTO 3JIEKTPONAA, PACIIONIOKEHHOTO COOKY WM B
HIDKHEH 4YacTU OCHOBHOM MAUIMHHON 4acTH, K 3apsANHOW CcTaHUuu. Eciaum Ha OTKpBITOM
3apsIIHOM 3JIEKTPOAE €CTh IbLIb, IUIACTUKOBAsl YacThb BOKPYT AJIEKTPOAA PaCIUIaBISIETCs U
nedopmupyetcs: u3-3a 3¢p¢deKkTa HAKOTUIEHUS 3apsiia, WK 3JIEKTPOA naxe nedopMUpyeTcs: u
HE MOXKET HOPMaJIbHO BBITIOJTHATD 3aPSIKY.

[00070] Cucrema 170 4enoBEKO-MAIIMHHOTO B3aUMOJEHCTBHSI  BKJIFOYAET
KHOTIKM Ha MaHenu po0oTa, KOTOpPbIe MCIONB3YIOTCS MOJIb30BATENEeM Ui BbIOOpa (DyHKIIHIA,
MOKET TakK)Ke BKJIIOYATh SKpPaH MAWCIUIes, WHAWKATOP W/WJM 3BYKOBOH CHTHAJ, KOTOPBIE
OTOOPaKAIOT TEKYLIee COCTOSHHE MAIlWHBbI WJIM BapHAHThl (YHKLUMN JJIST TIOJNB30BATENs], U
MOJKET TaKKe BKJIOYATh KJIMEHTCKYHO MporpamMmy MobuiibHOTO Tenedona. st ybopodHoro
YCTPOWCTBA C HABHTalMeW MO MapLIPYTy KIMEHT MOOMJIBHOrO TeneOHa MOXKET IOKa3arb
MOJIb30BATENI0 KapTy Cpefbl, B KOTOPOM HAXOAUTCsl YCTPOMCTBO, & TakKe€ MECTOIOJNIOKEHNE
MAaIIUHBI, TPENOCTABISISI TOJb30BATENI0 OoJjiee LIMPOKHE U YOOOHBIE IJIST TOJIb30BATEI
(DYHKIIMOHAJIbHBIE BO3MOXXHOCTH.

[00071] Jlns Gonee siCHOrO OMHUCAHMS TOBENEHUs poOOTa Jajiee OMUCHIBAIOTCS



16

onpenesieHus: HanpasjieHuid. Pobor-yoopmuk 100 MOokeT mepemMernarses Mo Mojy, CoBepIast
pasnu4HblE KOMOWHALMK  JBIDKEHHH  OTHOCHTENBHO  CIENYIOIIMX TPeX  B3aUMHO
NEePNEHAUKYJISIPHBIX OCEH, ONpenessseMbIX OCHOBHOM MallMHHOM YacThio 110: nepennesanuei
ocu X, MONEpPe4YHor Ocu Y M LUEHTPAJIbHOW BEPTUKAIbHOU ocu Z. HampasneHue nBUKEHUS
BIIEpEA MO MepenHe3aaneil ocu X MOMEYEHO KaK «BIEPEN», a HallpaBJIeHHE JBIKEHUS Ha3a[
o mepenHe3agHeld ocu X MOMEYEHO Kak «Has3am». bokoBas ock Y MO CymIeCTBY MPOXOAUT
MEXIYy IMpPaBbIM U JIEBBIM KOJecaMH poOOTa BIOJb OCEBOTO LEHTPA, ONPEAEIsIeMOro
LIEHTPaJIbHOM TOUKON Monyns 141 Benyuiero kozneca.

[00072] Pobor-ybopunk 100 mosker Bpamarscsi BOkpyr ocu Y. Korna nepenssist
yacTh poboTa-ydopimuka 100 OTKIOHEHA BBEpX, a 3a/IHssI 4aCTh OTKJIOHEHAa BHU3, 0Opa3yercs
«oTkyoHeHne BBepx». Korma mepemnsis yacte poOora-yoopuiuka 100 OTKJIOHEHAa BHH3, a
3aHssI 4acTh OTKJIOHEHAa BBepX, oOpasyercsi «OTKJIOHeHue BHH3». Kpome Toro, poGor-
ybopumk 100 MoxkeT Bpaiarbcst BOKpYT ocu Z. B Hanpasienuun Bnepen podota, koraa podoT-
yoopmuk 100 HakiIOHsieTCsl BpaBO OT ocu X, (OPMHUPYETCsI IPaBbIii MOBOPOT», a KOTAa
pobor-ybopiunk 100 HaKJIOHSETCS BIEBO OT OCH X, HOPMUPYETCsI «JIE€BBIH TTOBOPOTY.

[00073] Pobor-ybopumk 100 cOracHO TEeKyIUM BapUaHTaM OCYLIECTBIICHHS
N300peTEeHNs] MOXKET BKJIIOYATh. OJIOK TEXHUUECKOTO 3PEHUs JUIs PACIIO3HABAHUS MTPEISITCTBUI
Ha TOJTy, OJIOK CBSI3M JJIsl CBSI3U C YCTPOWCTBOM IHCTAHIIMOHHOTO YIIPABJICHHS WJIH APYTHM
YCTPOWCTBOM, OJIOK NepeMeleHHs 1)1l IPUBEICHUs B IBUKEHNE OCHOBHOI MAIIMHHOW YaCTH,
OJIOK OYMCTKH M OJIOK MaMATH JJIsi XpaHeHus: uHpopmauuu. biok BBoma (kHOMKH poOora-
yOopimuka u T. 1.), JaT4uk OOHapykeHHss OOBEKTOB, OJIOK 3apsiaku, OJOK MHKPO(DOHHOMH
pewieTky, OJIOK OMpeesieHUs HampaBjeHHs, OJIOK OINpenejeHus MeCTOMOJOKeHUs, OJIOK
CBSI31, MPUBOIHON OJIOK M OJIOK MaMsITH MOTYT OBITh MOIKIIFOUEHBI K OJIOKY YIPaBICHUS IS
nepenavy 3agaHHoN nHpopMaluK OJI0Ky yIpaBJIeHHs WK TpHeMa 3aJaHHOW HH()OPMAaLUU OT
OJI0Ka YIIpaBICHHSI.

[00074] bnok TexHUYECKOro 3peHHsI B OCHOBHOM BBIMIOJIHEH C BO3MO)KHOCTBIO
pacrio3HaBaHus OOBEKTOB HA TOJNY U BBLAAYM KOMaHIbl podoTty-yOoprmmky 100 obxomuthb
00BeKThI Ha ToNy. Turbl 00BEKTOB BKIIFOYAIOT, HO HE OTPAHUYHBAIOTCS STUM:

[00075] A. TlpenaTcTBHSs ¢ 3aCTPEBAHUEM: MPEMSATCTBUS, U3-32 KOTOPBIX pOOOT
MOYXKET 3aCTPATh WM KOTOpbIE HE MOOXOMSAT Ui MOAMETAHUs, TaKhe KaK SKCKPEMEHTBHI,
TOJICTBIE U TOHKHE KaOeJu, BeChl, OapHbIE CTYJIbsI U 3aHABECKH,

[00076] B. Ilpeametsl, koTopsie podoT-yoopmmk 100 MOXKET TOJNKATh: NETCKUE

WUIPYUWKH, YAJIMHUTCIIU U TallOYKH,
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[00077] C. ®dyHKIMOHANBHBIE TIOTPEOHOCTH: PACTIO3HABATH BCE BUABI KOBPOB
(B3auMOnENCTBOBaTh C TOKOM OCHOBHOW INETKH) M 3aIHCHIBATH MX HA KapTy, HE JOIMYyCKaTh
NEPEHOCKH €MKOCTH C BONOM Ha KOBpPbI (JUIsI TPENOTBpAINEHUs] HAMOKAHHMS KOBPOB U
BTOPUYHOTO 3arps3HEHus1) U OTOOpakaTh 3alMCAHHYI0 OOJNACTh IMOCNE PACIO3HABAHMS Ha
KapTe NpeabICTOPUH;

[00078] D. Ilpoune menkue mpeaMETHl: YCTAHOBUTH OOBEKTHI IUIMHOW Ooree 8
CM M BBICOTOW WJIM TOJIIMHOHW Oojee 1 CM B Ka4ecTBE MEJKHX IMPEAMETOB M BBINOJHHUTH
cTpareruu 00xoza rnocie ux pacrno3HaBaHusi. POH, OCBEIIEHUE U YTOJ TAaKHe JKe, KaK OMHCAHO
BBIIIIE.

[00079] brok onpeneneHus: HanpaBleHUsT MOXET OOHApPy>KUBATh HAIPABJICHHE
rojioca, MWCIHONBb3ys PAa3HULy BO BPEMEHU WM YPOBEHb TOJIOCA, KOTOPBIH BBOAUTCS B
MHOXKECTBO TMPUEMHBIX OJIOKOB. BJIOK ompeneneHus HampaBieHHs IepenaeT HarpaBiIeHHe
OoOHapyXeHHOro Trojoca B OJOK ympaBieHus. bIOK yNpaBIeHUsT MOXET ONpenesTh
TPAGKTOPUIO JABIKEHHsI, HCIOJb3ysl HANpaBJIeHHEe Troyoca, OOHApyKEHHOe OJIOKOM
ONIPEAENICHNUs] HAIIPABJICHHUSI.

[00080] brnok  onpeneneHuss  MECTOMOJOKEHHs  MOXET  OOHAapyKHBAaTh
KOOPAMHATHl OCHOBHOW MAIIMHHOW 4YacTH W3 3apaHee OINpenesieHHOW Kaprorpaduueckoi
uHpopMauuu. B HEKOTOpbIX BapuaHTAaX OCYLIECTBICHUS H300peTeHus HH(OpMaIms,
oOHapyKeHHasi kKamepoil 21, MOXKeT CpaBHHBATbCS C Kaprorpaduyeckoll wHpOpMarmer,
XpaHsiencss B OJOKe MaMsATH, AJIST ONPENeNeHUs] TEKYLIero MEeCTOIMOJIOKEHUS OCHOBHOM
MaIIUHHON YacTH. B nononHeHue k kamepe 21 OnOK onpeneneHus MeCTOMONOKEHUST MOKET
TaK)Ke MCIOJIb30BATh MIOOAJIBHYIO CHUCTeMy Mo3uimoHupoBanus (global positioning system,
GPS).

[00081] B mmpokoM cmbicie OJIOK OmNpeneseHuss MECTOIMOJIOKEHHUS MOXKET
oOHapy>XKUBaTh, PACHOJOKEHA JM OCHOBHAS MAIIMHHAS YacTb B OMNPEACICHHOM MeECTe.
Hanpumep, Onok omnpeneneHuss MECTOIONIOKEHHST MOXKET BKJIFOYATh OJIOK JJIsI ONpPEAeNeHHs
TOTIO0, PacloJOKeHa JIM OCHOBHAsI MAIIMHHAsI YaCTh Ha 3apsHON CTaHIUH.

[00082] Hampumep, B ciocode ompeneneHus: TOro, pacnojioKeHa JIn OCHOBHAs
MaIlWHHAsE Y9aCThb HA 3apsOHONW CTAHLUH, MOXET OBITh OIpPENeNIeHO, Ha OCHOBAaHWHU TOTO,
NOAAETCSl JIM THTAaHUE B 3apsiIHBIA OJIOK, PacmojOKeHa JIM OCHOBHAS MAIWHHAs YacTh B
MecTe 3apsaaku. B npyrom mpumepe, OJIOK ONpeneneHus: MecTa 3apsiiki, pacIoIOKEeHHbIH Ha
OCHOBHOM MAIIMHHOM YacTH WM HA 3apsiiHOM CTAaHLMH, MOXET HCHOJb30BaThCA I

ONPECACIICHUA TOTO, PACTIOIIOKEHA JIM OCHOBHAA MAIlIMHHASA 44CTh B MCCTE 3apsA KA.
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[00083] brok cBsi3u  MOXET TIepenaBarh/TIPUHAMATh 3apaHee 3aJaHHYIo
uH(pOpMaLMIO HA/OT yCTpOMCTBA MUCTAHLIMOHHOTO YIMPABJICHHUS WM JPYroro ycTpoicTsa.
Bbiiok ¢Bsi3n MOkeT OOHOBIISITH KapTorpaduueckyo nHGOpMAIUIO O poOoTe-yOOpIIHKeE.

[00084] ITpuBonHON OJOK MOXET yNpaBisATh OJIOKOM NepeMeleHus U OJIOKOM
ounctk. IIpuBomHO#l ONOK MOKeT mnepememiath OJOK MEPEMELICHUS MO TPAEKTOPUH
IBYDKEHUS, OTIPeNesiieMOi OJIOKOM yIIpaBJIeHUsI.

[00085] biiok mamsATH XpaHUT 3apaHee 3a1aHHYI0 HH()OPMALIHMIO, OTHOCSIIYIOCS
kK pabore pobora-ybopmuka. Hampumep, B Onoke mnamMsaTu MOXeT OBITH COXpaHEHa
kaprorpapudeckas wuHpopmanus o00JacTH, B KOTOPOH pAacCHOJOXKeH pPoOOT-yOOpINUK,
uH(popMaLns KOMaHIbl YIPABICHUS, COOTBETCTBYIOINAS TOJIOCY, PACHO3HAHHOMY OJIOKOM
MHUKpO(OHHOH pewlreTky, HHpOpMams 00 yIjie HampasjieHus, OOHapykeHHas OJOKOM
ONpeneNeHns] HampaBieHHus, HHOOpPMALMsl O MECTOINOJOKEHUH, OOHapy)KeHHas OJOKOM
OIIpeeICHUs] MECTONOJIOKEHUS, 1 MHPOPMALUS O MPENATCTBUAX, OOHAPYKEHHAS! NaTYMKOM
oOHapy KeHHs1 OOBEKTOB.

[00086] brok ympaBneHHss MOXKeT NMPUHUMAaTh HHOOPMAIHIO, OOHAPYKEHHYIO
NpueMHbIM OsiokoMm, kamepoil 21 m nmarymkom oOHapykeHus 0ObeKTOB. Biiok ympaieHus
MOXKET pacro3HaBaTh TOJIOC TMOJb30BATENsI HA OCHOBE TepenaBaeMoil HH(pOpMAIHH,
OIpeesIsITh HAalTPaBJIEHHE, B KOTOPOM 3BYYHUT TOJIOC, U ONPEAESISITh MECTOMOIOKEHHE poOoTa-
ybopiuka. Kpome Toro, 00K yrpaBieHHsi MOKET TAaKKe YIPaBJIsITh OJOKOM TepeMeIeHus 1
OJIOKOM OYHCTKH.

[00087] XoTsi HacTosiee U300peTeHHe ObUI0 OIMUCAHO CO CChUIKOW Ha
OMIMOHAJIbHbIE ~ BAapUAHTbl  OCYIIECTBJCHUS H300pETeHUs: B Mpelenax CyL[HOCTH
u300peTeHus, B  HAcTosillee  M300peTeHHe MOryT ObITb  BHECEHBI  Pa3IHYHbIE
YCOBEPIIEHCTBOBAHMSI, M Ui 3aMEHbl 4YacTel, BKIIOYAIOLIMX MPU3HAKH, MOTYT ObITh
UCMOJIb30BAaHbl  OKBUBAJIEHTBL. B YAaCTHOCTH, pa3jiMdHble TEXHUYECKHE [MPU3HAKH,
yIOMSHYTbIE B  Pa3JIMYHBIX  BApPHAHTAX  OCYINECTBICHUS  H300pETEHHs,  MOTYT
KOMOMHHPOBAaTbCsl JHOOBIM  00pa3oM TpU  OTCYTCTBHM KOHCTPYKTHUBHOTO KOH(JIHMKTA.
Hacrosimiee  u300pereHre He  OrpaHMYMBAETCS  KOHKPETHBIMU  BAapHAHTAMH  €ro
OCYILIECTBJICHHUS, PACKPBITBIMA B HACTOSLIEM ONHCAHWUH, U BKJIOYAET BCE TEXHUUECKHUE

pelIeHHst B peAesiax CYIHOCTH (HOPMYIIbl H300PETEHUSI.



OOPMVIJIA U30BPETEHUA

1. biiok kamepsl, comep Kaliuii MOHTaKHBIA Aep>KaTesib U KaMepy, YCTAHOBJICHHYIO Ha
MOHTQKHOM JIep:KaTelie, MPU 3TOM MOHTXKHBIA JIepKaresib CHA0K€H MOHTAa)KHOH BBIEMKOM,
COOTBETCTBYIOIIEH Kamepe, OOKOBasi CTEHKa MOHTAKHOW BBIEMKH HEMOABMKHO COEIUHEHA C
VIPYTUM COEAWHUTENBHBIM B3JIEMEHTOM, M KaMmepa MOCaX€Ha C HATAIOM B MOHTAKHYIO
BBIEMKY IOCPEACTBOM yIPYIroro COEAWHUTENIBHOIO 3JEMEHTA, TaK YTO Kamepa COCIMHEHA C
MOHTQXXHOM BBIEMKON TMOI JENCTBHEM CHJIBI yIPYrOCTH, CO3JaBa€MON  YIIPYruMm

COCIUHUTECIIbHBIM 3JICMCHTOM BCJICACTBHUEC €TI0 CXKaTHUA U z[e(bopmaul/m.

2. biok KaM€EphIl 10 1'[.1, B KOTOPOM KaMe€pa UMECT O6’beKTI/IB, U B HaIIpaBJICHUU,
NEPNECHAUKYIISAPHOM I_IeHTpaJ'IbH()ﬁ oCcH 06Le1<r1/113a, IIomanab MmonepeIHoro CEUCHUsA KaMEpbl
MECHBILIEC TUIOMAaAN TMONECPEYHOrO CEUCHUA MOHTa>KHOU BBIEMKH, TaK 4YTO MECKIOY KaMepoﬁ u

MOHTaKHOM BBIEMKOW HMEETCs 3a30p.

3. biok xamepsl O M.2, B KOTOPOM YIPYTHil COeAVMHUTENbHBIN 3JEMEHT Pa3MELICH B
YIOMSHYTOM 3a30pe, H oOOpalieHHass K MOHTAXXHOW BbIEeMKE CTOPOHa YIPYroro
COEMHUTENIBHOTO 3JIEMEHTa HEpPa3beMHO WM pPa3beMHO COEIMHEHA C MOHTaKHBIM

TepsKaTeseM.

4. biok KaMEphI IO 1'[.1, B KOTOPOM UMEIOTCA ABE€ KaMCPbl U IBE€ MOHTAKHBIC BBICMKH,
MNpUYEM MOHTAXHBIE BBIEMKH HaxoOATCd BO B3daMMHO OJHO3HAYHOM COOTBETCTBHU C

KaMepamH.

5. bnok xameps! no 1.4, B KOTOPOM B KaK10W MOHTA)KHOU BBIEMKE PACIIONIOXKEHBI ABA
YIOPYIUX COEAVHUTENBHBIX 3JIEMEHTA, MPU 3TOM ABA YIPYIUX COEAMHUTENBHBIX 3JIEMEHTA
pacnoJIOKeHbl HANpPOTUB JAPYr JApyra B HANpaBI€HUHU JIMHUM COEAUHEHUS MEXOY

HEHTpPAaJIbHBIMU TOYKAMU ABYX KaMEP.

6. biaok kamepbl Mo m.4, B KOTOPOM B HAaIlpPaBJI€HUU JIMHUU COCAUHEHUS MEXIY
LIEHTPAJIbHBIMU TOYKAMH ABYX KaMmep TOJIIIMHA ABYX YIPYIMX COEIMHHUTENBHBIX 3JIEMEHTOB
SIBJISIETCSL PETYJIUPYEMON U UCMIONB3YETCS ISl PETYIIUPOBKU PACCTOSHUS MEXAY ONTHYECKUMHU

OCSIMH JIBYX Kamep.



7. bnok kaMepsl 1O 1.1, B KOTOPOM yNPYTrUid COEAUHUTEIIbHBIN 3JIEMEHT MPEACTABIISIET

c000#1 KOJIBLIEBYIO CTPYKTYPY, PACTIOJIOKEHHYIO BAOJIb OOKOBOUW CTEHKH MOHTAKHOU BBIEMKH.

8. biok kamepsl 1O 1.1, B KOTOPOM HUMEETCS MHOXKECTBO YIIPYIHX COEIMHUTENIbHBIX

OJIEMECHTOB, PACIIOJIOXKCHHBIX C MHTEPBAJIAMHU IO OKPYXKHOCTHU MOHTAaKHOM BBIEMKH.

9. brnok xamepel 10 1.1, B KOTOPOM YIIPYTHUH COEIMHUTENIbHBIN 3JIEMEHT U MOHTaKHBIHN
AepKaTeNnb IPEACTABISIIOT COOONW €AMHYI0 KOHCTPYKIMIO, M JKECTKOCTh YIIPYyroro

COCAMHUTEIJIBHOTO 3JICMEHTA MEHBIIC JKCCTKOCTU MOHTAKHOI'O ACPIKATECIISA.

10. PoGot-ybopiiuk, coneprxammii 610K Kamepsbl 1o Jirodomy u3 1.1 1-9.

11.  Pobor-yOopimuk, comepkaliuii OCHOBHYIO MAIIMHHYIO 4YacTh, CHCTEMY
BOCIIPHATHS, CUCTEMY YIPABIEHUS U CHCTEMY IPHBOAA, MPU 3TOM CHCTEMA BOCHPHUSTHS
CONEPKUT JIa3ePHBIM [ar4vK pAcCTOSHHUS U KaMmepy, Ja3epHbId JaTdUuK PaCCTOSHUSI
PACIIONIOXKEH Ha BEpXHEH NMOBEPXHOCTU PoOOTa-yOOpIHKa, a KaMepa YCTaHOBJIEHA Ha poOoTe-
yOopIuKe ¢ TMOMOIIBI0 MOHTQKHOTO JepiKaTessi, W Toje 0030pa KaMepbl BKIHOYAET

HampaBJieHUE JBUXKEHHs pOOOTa-yOOpIIHUKa.

12. Pobot-yOopinuk mo m.11, B KOTOpOM MOHTaKHBIH iepskaTesib CHAOKeH MOHTaKHOMH

BBIEMKOM, COOTBETCTBYIOLIEN KaMepe, a KaMepa YCTAHOBJIEHA B MOHTA)KHOU BBIEMKE.

13. Pobot-ybopuruk mo m.12, B KOTOpoM OOKOBasi CTEHKAa MOHTAXKHOW BBIEMKH
HEMOJBW)XHO COEAUHEHA C YIIPYTUM COEAUHUTENBHBIM 3JIEMEHTOM, U IOCJE TOrO, KaK Kamepa
YCTAHOBJIEHA B MOHTAXXHOHN BBIEMKE, KaMepa IOCaXK€Ha C HATATOM B MOHTA)XXHYIO BBIEMKY
MOCPENCTBOM YIPYIOro COEIUHHUTENBHOIO 3JIEMEHTa, TaK 4YTO KaMepa COEQUHEHa C
MOHTQXXHOM BBIEMKOM IOX JAEWCTBHEM CHJIBI YINPYrOCTH, CO3JAaBA€MOH  YNPYTUM

COCIHUHHUTECIIBHBIM 3JICMCHTOM BCJICACTBUEC €TI0 CXKaTUA U I[C(I)OpMaL[I/II/I.

14. PoGor-yoopmmk mno m.12 wnm 13, B KOTOpOM Kamepa HMeeT OOBEKTHB, U B
HANpaBJICHUH, TMEPIEeHANKY/SIPHOM LEHTPaJbHOH OCH OOBEKTHBA, IUIOMIAb IMOMEPEYHOrO

CEUCHUA KaMEpbl MCHBLIC IUIOMIAAW MOMNEPEIHOr0 CCHCHHA MOHTaKHOM BBICMKHM, TaK 4YTO



MEXKAY KaMepOl U MOHTAaXHOU BBIEMKON UMEETCs 3a30P.

15. PobGor-yOopmmk 1o 1m.14, B KOTOPOM YIPYTUH COEOUHHUTEIBHBIH 3JEMEHT
pasMelleH B yIOMSHYTOM 3a30p€, M CTOPOHA YIPYIoro COEIMHUTENBHOIO JJIEMEHTA,
oOpaleHHass K MOHTQ)XKHOH BbIEMKE, HEPA3bEMHO WIH PA3bEMHO COECJMHEHA C MOHTAYKHBIM

aepskaTeneM.

16. Pobor-ybopmuk nmo m.12 wunm 13, B KOTOPOM HMeEETCs ABE KaMepbl H JBE
MOHTQXHBIX BBIEMKH, IPUYEM MOHTAXKHBIE BBIEMKH HAXOASTCS BO B3aUMHO ONHO3HAYHOM

COOTBETCTBUHU C KaMEpaMH.

17. PoboT-y6opuuk 1o m.16, B KOTOPOM B KaXKJOH MOHTA)KHOM BBIEMKE PACIIONIOKEHBI
7Ba YIIPYTUX COEAVNHUTEIbHBIX 3JIEMEHTA, NIPU 3TOM J1Ba YIPYTUX COCAUHUTENbHBIX 3JIEMEHTA
pacmojOXKEeHbl HAmpOTHUB APYyr JApyra B HANpaBJI€HUU JIMHUU COEIMHEHUS MEXIy

LHEHTPAJIbHBIMU TOYKaMHU ABYX KaMED.

18. PoboT-ybopiuk mo n.16, B KOTOPOM B HANpaBJICHUU JIMHUM COEIUHEHHS MEXIY
HEHTpAaJIbHBIMU TOYKAMH ABYX KaM€pP TOJIIWHA ABYX YIIPYIUX COCAUHUTCIIBHBIX 3JICMCHTOB
SIBJISIETCSL PETYJIUPYEMON U UCTIONB3YETCS ISl PETYIIUPOBKH PACCTOSHUS MEXAY ONTHYECKUMHU

OCSIMU JIBYX Kamep.

19. PobGor-yOopmmk 1o m.13, B KOTOPOM YNPYrHid COETUHHUTEIBHBIA 3SJEMEHT
IPEZCTaBIsieT COOOI KONBLEBYIO CTPYKTYpPY, PACHOJOKEHHYIO BHOJNb OOKOBOH CTEHKHU

MOHTaKHOU BBbIEMKH.

20. PoGor-ybopummk mo 1m13, B KOTOPOM HUMEETCs MHOXKECTBO YIIPYIUX
COEAMHHTENBHBIX 3JIEMEHTOB, PACHOJOKEHHBIX C MHTEPBAJIAMH IO OKPYKHOCTH MOHTaXKHOH

BBIEMKH.

21. Pobor-ybopmuk mo m.13, B KOTOPOM yHpyruii COETUHHUTEIBHBI 3JIEMEHT |
MOHTQ)KHBIH JIeprKaTeNb MPEACTABISIIOT COOOH eUHYI0 KOHCTPYKIHIO, H JKECTKOCTh YIIPYToro

COCAUHUTEIIBHOTO 3JICMEHTA MEHBIIEC JKECTKOCTU MOHTAXKHOI'O ACPKATECIIA.
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22. PoOor-yOopmuk, comepamuidi OCHOBHYK) MAIIMHHYK) YacTb, CHCTEMY
BOCIIpUATHUA, CUCTEMY VYIIPABJICHUA W CHUCTEMY IpPHUBOAA, IMPU 3TOM CHUCTEMA BOCIPUATHIA
COOCPIKUT .]'Ia3€prII>i AaTYUK PACCTOAHUSA W OBE KaMEPBI, J'IaSeprIfI AaT4YUK PACCTOAHUSA
pacloJIOKeH Ha BEpPXHEH MOBEPXHOCTH poOoTa-yOopIuuka, a IBe KaMepbl YCTAHOBJICHbI HA

poboTe-yOopIIrKe ¢ MOMOIIBIO MOHTAXKHOTO JIePKATEJIS.

23. PoOor-ybopummk mo m22, B KOTOPOM MOHT@XHBIH JepikaTesnb CHaOXeH
MOHTQ)XHBIMM BBIEMKAaMH, COOTBETCTBYIOIIMMH JIBYyM KamepaMm, U Kaxjgas Kamepa

YCTaHOBJIEHA B COOTBETCTBYIOLIEN MOHTAXKHON BBIEMKE.

24. Pobot-ybopuuk 1o m.23, B KOTOpOM OOKOBasi CTeHKA KayKIOH MOHTa)KHOW BBIEMKH
HEMOABUHO COEIUMHEHA C YIIPYTUM COECUHUTENbHBIM 3JIEMEHTOM, U NOCJE TOTO, KaK Kaxaas
KaMepa YCTaHOBJIEHA B COOTBETCTBYIOLIEH MOHTAKHOW BBIEMKE, KaMepa MOCaKeHa C HATsIrOM
B MOHTQHYIO BBIEMKY IOCPEICTBOM yIPYroro COEAUHUTENBHOIO 3JEMEHTA, TaK 4TO KaMepa
COEeMHEHA C MOHTA)KHOM BBIEMKOH IOJ IEHCTBUEM CHJIBI YIIPYTOCTH, CO3AABAEMON YIIPYTUM

COCAHMHUTEIBbHBIM 3JICMEHTOM BCJICACTBHUE €TI0 CXKaTHuA U ):[e(bopMaul/m.

25. PoGor-ybopmmk no m23 wnu 24, B KOTOPOM Kamepa uUMeeT OOBEKTHB, W B
HATPABJICHUN, MEPIECHANKYSIPHOM LEHTPAIBbHOW OCH OOBEKTHBA, IUIOLIAb IOMEPEYHOrO
CEYeHHsT KamMepbl MEHbBINE IUIOMAIN TMOMEePEYHOr0 CEYSHHsT MOHTA)KHOW BBIEMKH, TaK 4YTO

MEKAY KaMepOl U MOHTAaKHOU BBIEMKON UMEETCs 3a30P.

26. Pobor-ybopmuk mno 1m.25, B KOTOPOM YIPYTUH COCOUHHUTEIBHBIA 3JEMEHT
pasMelleH B YIOMSHYTOM 3a30p€, W CTOPOHA YIPYrOro COEIUHUTENBHOIO 3JIEMEHTA,
oOpaleHHass K MOHTQ)KHOH BbIEMKE, HEPA3bEMHO WM PA3bEMHO COCOHMHEHA C MOHTAXKHBIM

JepIKaTesieM.
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