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(57) W soOperenne OTHOCHTCS K OONACTH KOMIBIOTEPHOH TEXHHKM, B HAaCTHOCTH K YIPABIEHUIO

ABTOMATH3MPOBAHHBIMU YCTPOUCTBAMH JUII YOOPKH HMOMEIICHHU. TeXHUUYECKUH pe3yapTaT 3aKIIodacTcs
B TIOBHIIICHUH Y(PPEKTUBHOCTH YOOPKH MOMEIICHHUS C IOMOINBI0 aBTOMATH3HPOBAHHBIX YCTPOMCTB,
32 CUET MUHAMHYECKOTO TMOCTPOEHHS KapThl 3arpsi3HEHUS MOMEIIEHUS W JAHHBIX O KIUEHTOIMOTOKE,
HCTIONIB3YEeMBIX MpH (OPMHUPOBAHUM MapIIpyTa TEPEeMEUICHNs aBTOMATH3WPOBAHHBIX YCTPOWCTB VIS
yOOpkH. 3asBICHHBIA TEXHUYCCKUHA Pe3yibTaT JTOCTUTAETCS 3a CYET OCYHICCTBICHHS CIIOCO0a YOOPKH
TIOMEIIIEHUS C TOMOIIHIO ABTOMATH3UPOBAHHBIX YCTPOMCTB JUIsl YOOPKH, COMEPIKAIIHUI 3TAIBI, HA KOTOPBIX
C TIOMOIIBIO TPOIIECCOpa BBIYUCIUTEIHHOTO YCTPOICTBA MOMYYaroT, IO MEHBIIEH Mepe, H300paKeHus
rmojla TIOMEIICHHUS OT IO MEHBIIeH Mepe OTHOW KaMephl BHICOHAONIONCHUS; (OPMHUPYIOT KapTy
3arpsi3HCHUS TIOMCIICHHUS HA OCHOBAHUU TOJNYYCHHBIX W300paKCHHM, MpUYEeM (POPMUPOBAHHUE KaAPTHI
OCYIIECTBIACTCS C TOMOIIBIO MOZETH MAIIMHHOTO OOy4eHHs, HATPEHHPOBAHHOW Ha HM300pa)kKeHUSIX
3arps3HEHUS TTOMEIICHUIT, OCYIISCTBILIIOT aHAIN3 KIMEHTOIOTOKA B MOMEHT (POPMHUPOBAHHS KapTHI
3arpsi3HCHUS; TepenarT CHOPMUPOBAHHYIO KapTy 3arps3HCHUS W JIaHHBIC KJIMCHTOIOTOKA Ha IO
MEHBIIEH Mepe OTHO aBTOMATH3MPOBAHHOE YCTPOWCTBO ISl yOOPKH; C IMOMOINBIO IO MEHBIIEH Mepe
OJTHOTO aBTOMATH3WPOBAHHOTO YCTPOWCTBA i YOOPKH TIIONY4YarOT TaHHBIE OT BBIYHCIHTEIEHOTO
yCTpOWCTBA; HOPMUPYIOT MAPIIPYT YOOPKH MOMEIICHHS HA OCHOBAaHUH MOTYYCHHOM KapThI 3arPA3HCHUS
1 KJIMEHTOTIOTOKA; OCYIIECTBISIOT YOOPKY TOMEIIECHUS.
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MIIK: GO6F17/00; GO6T1/40

CIIOCOBb 1 CUCTEMA YBOPKU TIOMEINEHUSA C IOMOIIBIO
ABTOMATHU3UPOBAHHEIX YCTPOUCTB

OBJIACTb TEXHUKH

[0001] Hacrosiiee TexHIHUYECKOE peLIeHHe OTHOCUTCS K 00JIaCTH KOMITBIOTEPHOM TEXHUKH, B

YAaCTHOCTH YIPABJICHUIO aBTOMATH3UPOBAHHBIMU YCTPONCTBAMU JJIs1 YOOPKH MOMELIECHUSI.
YPOBEHb TEXHUKH

[0002] CymecTByromue perieHnss B 00JACTH  yOOPKH TOMEINEHUS C  TOMOIIBO
ABTOMATH3MPOBAHHBIX YCTPOMCTB, Kak [PAaBUJIO, HAMpaBJeHbl HAa pa3jM4YHbIE CIOCOOBI
NOCTPOCHHUST MapIIpyTa MEPEMELIEHHsT TAKOTO POa YCTPOICTB, HampuMep, poOOTU3NPOBAHHBIX
YCTPOWCTB.

[0003] H3BeCTHBI YCTPOMCTBO U CHOCOO OTCIIEKUBAHUSI BBITIOJHEHHBIX paboOT Mo yOopke
(marent RU 2 727 215 C2), koTOpbIe MPEACTABISIOT COO0H CHCTeMY MPOTrPaMMHOIO YIIPABIICHHSI
padot mo yOopke aisi ympoIleHusi yOOPKH MOBEPXHOCTEH W 3aIMUCH BBIMOJIHSIEMBIX padoT Mo
yOopke. JlaHHas cHCTEMa COAEPIKUT CEHCOPHOE CPEIACTBO, MO3BOJIIOINEE PErHCTPHPOBATH
pasIMYHbIE TTapaMeTPhl MPOBOAMMOM YOOPKU (KOHTAKTHOE JABJIEHHE U T.IL.) JJISI OTCIEKHBAHUS
BBITIOJIHEHHBIX padoT 1o yoopke.

[0004] B npyrom pemeHMH pacKpbIBaeTCsl CHCTEMa aBTOMATHYECKOH yOopku, poboT-
yOopiumk u cnoco® ympasienuss podotoM-yoopiuukom (matent RU 2 620 236 C1), kotopas
npeacTaBisier co0Oi CPeACTBO ympaBlieHHs] pOOOTOM-yOOPIIUKOM, TOJyYarollee WHCTPYKIHH
IBHKEHUS! (BKJIFOUAsT 30HBI KOHIIEHTPUPOBAHHON YOOPKH, BXOIHbIE HHCTPYKIIUH OrPaHHYEHHOM
30HBI U T.I1.) OT NIOJIB30BATEJIS B TIPOLIECCE BBITIOJHEHUS Onepaiuii mo yoopke.

[0005] OOweli mnpobneMoil M3BECTHBIX pEIICHUN SBJSIETCS HEIOCTATOYHAs CKOPOCTh
oOHoBneHus1 wHpoOpMarmu 00 obmacTu KOHTposisi YOOPKH, a Takke OTCYTCTBHE aHaJH3a
IUIOTHOCTH KJIMEHTOIMOTOKA, YTO KPUTHUYHO [Uisi CBOEBPEMEHHOTO IJIAHUPOBAHUSI MapLIpyTa

yOOpKH B IOMEIIEHUSIX C OTHOBPEMEHHBIM HAXOXKIEHUEM JIFOIeH BHYTPH.
CYINHOCTD U30BPETEHUA

[0006] 3asBNeHHOE W300pETeHHE HANpPaBICHO Ha pelleHHe TEXHUYECKOH mpoOIeMsl,
3aKJIIOYANOINECsT B HEJOCTATOYHOH 5()(PEeKTHBHOCTH yNpaBleHHs aBTOMAaTU3MPOBAHHBIMU
yCTpoHCcTBaMHU A1l yOOPKU NMOMEIIEHHUS 32 CUeT HECBOEBPEMEHHOT0 OOHOBJIEHUS HH(pOpMALIUU O

BHYTPEHHEH 00CTaHOBKE MOMEIEHUSI.



[0007] TexHuuecKuil pe3ynbTaT 3aKIIOYaeTCsl B TOBBINEHUU 3((EeKTUBHOCTH yOOpKH
MOMEINEHUsI C TOMOIIBI0 ABTOMATH3UPOBAHHBIX YCTPONUCTB, 3 CHET AMHAMUYECKOTO ITOCTPOSHHS
KapThl 3arps3HEHUS TOMEINEHUs M JAaHHBIX O KIHEHTONOTOKE, HCIONb3YeMbIX IIpU
(bopMHpPOBaHNUHN MapIIPyTa NEPEMEIIEHUs] aBTOMATU3UPOBAHHBIX YCTPONUCTB JJIs1 yOOPKH.

[0008] 3asiBICHHBIN TEXHUYECKUI Pe3yJIbTaT JOCTUTAETCs 33 CYET OCYLIECTBICHHsI CIocoda
yOOpKHM MOMELIEHUs] ¢ TIOMOIIBI0 aBTOMAaTU3UPOBAHHBIX YCTPOHCTB Uil YOOPKH, COAEp KA

STallbl, HA KOTOPBIX:

C IOMOUIBIO MPOLIECCOPA BBIMUCIUTEIBHOTO YCTPOHCTBA
MOJIYYArOT IO MEHBIIeH Mepe U300pakKeHHs Mojia MOMEIIEeHUs OT MO MEHbIIeH
Mepe OJTHOUM KamMepbl BUICOHAOFOASHMS,
(GOPMUPYIOT KapTy 3arpsi3HEHUs] TOMEIIEHHUST Ha OCHOBAHHM TOJYYEHHBIX
u3o0pakeHuid, npudeM (POpMHUPOBAHUE KAPTHI OCYIIECTBISIETCS C TOMOIIBIO
MOJIEJTH MAIIMHHOTO 00yYeHUs, HATPEHUPOBAHHON HAa N300paKEHUSX 3arpsi3HEHUS
TOMEIIIEHU,
OCYIIECTBJSIFOT aHAJIU3 KJIMEHTONOTOKA B MOMEHT (DOPMHUpPOBAHUS KapThl
3arpsI3HEHUS,
nepenarT chOpMUPOBAHHYIO KapTy 3arpsi3HEHUS U TaHHbIE KIIMEHTOIIOTOKA Ha IO
MEHbIIEeH Mepe OTHO aBTOMATU3UPOBAHHOE YCTPONUCTBO ISl YOOPKH;

C TMIOMOIIBIO 110 MEHbIIEH Mepe OHOIO aBTOMAaTU3UPOBAHHOIO YCTPOMCTBA Il yOOPKH
NOJIy4YarOT JAHHBIE OT BBIYUCIUTEIBHOIO YCTPONUCTBA,

GopMHUPYIOT MapipyT yOOpPKH MOMELIEHHS HAa OCHOBAHHMM IOJIYYEHHOH KapThl

3arpsi3HEHUs U KJIMEHTOIOTOKA,
OCYIIECTBIISFOT YOOPKY IOMELIeHNUS.

[0009] B 0onHOM M3 YacTHBIX MPUMEPOB pealn3aliy Crnocoda JAOMOJHHUTENBHO C KaMephbl
BUICOHAOIIOIEHHSI TTOJTYHYat0T JaHHbBIE 3arPsS3HEHUS] OOBbEKTOB B IIOMELIEHHUH.

[0010] B npyrom bacTHOM mnpuMepe peanu3aluu crocoda MpH TOCTPOCHHUH KapThl
3arps3HEHUS] TIONYYEHHOE M300pa)KeHHe CErMEHTHpyeTcss W 00pabaThIBaeTcsi MOZIEINBIO
MAIIUHHOTO OOyYeHHWs] Ui OMNpEHeNeHUs] I KaKOOrOo CEerMEeHTa HaIM4Yusl U CTENeHH
3arpsA3HEHUs].

[0011] B npyrom gacTHOM mpumepe peaju3anuu crnocoda sl CETMEHTOB OMPEAEISIETCS 10
MEHbILIEH Mepe OIHO U3. NPUOPUTETHOCTb CErMEHTa YOOPKH, WHTEHCHBHOCTb YOODPKH,

MNPUMEHCHUE MOKOIIECTO COCTaBa, METOA UCIIOJIB30BAHUA MOKOLIECTO UJIN YHUCTALIETO CPEACTBA.



[0012] B npyrom 4dacTHOM mpuMmepe peanM3anMd Crnocoda MapmpyT  ABFIKEHHS
aBTOMAaTU3MPOBAHHOTO YCTPOWCTBA sl YOOPKH (POPMHPYETCsl HA OCHOBAHUH NPHOPUTETHOCTH
yOOpKU CErMEeHTOB.

[0013] B npyrom uwacTHOM mpumepe peanuzanuu criocoda Haydanio yOOpKH TMOMELICHHS
HAYMHAETCS MPH 3aJaHHOM TOPOTOBOM 3HAUEHHWU KJIMEHTOIOTOKA W/HIIM YPOBHS 3arpsi3HEHUS
OJIHOT'O UJIM HECKOJIbKUX CETMEHTOB.

[0014] B npyrom uacTHOM mpuMepe peaju3aldd crocoda s aBTOMATH3HPOBAHHOTO
YCTPOKHCTBA 111 YOOPKHU MPEABAPUTEIHHO JOTOTHUTENBHO (POPMUPYETCS KapTa IMOMEIEHHS.
[0015] B npyrom yacTHOM npumepe peanuszanuu crnocoda kapra nomeueHus: Gopmupyercs
HA OCHOBAaHUHU AAHHBIX C IO MEHBIIEH Mepe OAHOIO ONTUYECKOIO CEHCOPa, YCTAHOBIEHHOIO Ha
ABTOMAaTHU3UPOBAHHOM YCTPOWCTBE.

[0016] B npyrom gacTHOM mpuMepe peanusalni crocoda KapTa 3arpsi3HeHHsT TUHAMUYECKH
OOHOBJIISIETCS B TEUSHHE 33JaHHOTO BPEMEHHOTO JHana3oHa.

[0017] B npyrom uacTHOM mnpumepe peanuzanuu crocoda st yOOpKH TOMEIICHHS
OJHOBPEMEHHO MPUMEHSETCSI HECKOJIbKO aBTOMATH3UPOBAHHBIX YCTPOHCTB It YOOPKH.

[0018] B npyrom wacTHOM mpumepe peanmzanuu crnocoda Kakaoe aBTOMATH3MPOBAHHOE
CPEACTBO PACCUUTBIBAET MApIIPYT YOOPKH C y4ETOM IBM)KEHHUS APYTUX aBTOMATHU3UPOBAHHBIX
YCTPOWCTB.

[0019] 3asiBIE€HHBII TEXHUYECKUI pe3yjbTaT JOCTUraeTCsl TakyKe C IMOMOUIBK) CHUCTEMBI
yOOpKM TOMEIEHHsI ¢ IMOMOINBI0 aBTOMATH3MPOBAHHBIX YCTPOICTBAa A1 yOOpKH, KOTOpas

COZIEPIKUT:

BBIUMCJIUTENIPHOE YCTPOICTBO, CojepiKallee IO MeHbIIeH Mepe OIWH IPOLeccop H
CBSI3AHHOE C 110 MEHbIIEH Mepe OJTHOIN KaMepoil BUIeOHAOTIOECHUS,
O MeHbIIeH Mepe OOHO YCTPOHCTBO i yOOpKH, Uil YNPaBJIEHUS KOTOPBIM
HCIIOJIB3YETCA KaHA nepeaavr JaHHbIX C BBIMHUCIUTCIIbHbIM yCTpOfICTBOM;
IIpAYEM
C TMIOMOIIBIO NTPOLIECCOPA BBIYUCIUTEIBHOIO YCTPONHCTBA
MOJIYYArOT TIO MEHBIIeH Mepe U300paKeHHs Mojia MOMEIIEeHUs OT MO MEHbIIeH
Mepe OHOH KaMephl BUICOHAOIIOICHHS,
(GOPMUPYIOT KapTy 3arpsi3HEHUs] TOMEIIEHHUST Ha OCHOBAHHWH TOJYYEHHBIX
u3o0pakeHuid, npudeM (POpMHUPOBAHUE KaAPThI OCYMIECTBISIETCS C TOMOIIBIO
MOZENT! MAIIMHHOTO 00yUeHUs], HATPEHUPOBAHHOMN HA N300pakeHUSIX 3arps3HEHUS

MOMEIIEHU;



OCYIIECTBISIFOT ~aHaJM3 KJIHEHTONOTOKA B MOMEHT (HOPMHPOBAHHS KapThl
3arpsI3HEHUS,

nepenarT cOPMHUPOBAHHYIO KapTy 3arpsA3HEHUs W JaHHbIE KIHMEHTOIOTOKA AJIS
YHOpaBJICHUS IO MeEHbIIEN MEpE OAHUM aBTOMATHU3UPOBAHHBIM YCTpOﬁCTBOM JJIA
yOopku;

C TMTOMOLIIBIO 110 MEHbLIEH Mepe OHOTO aBTOMATU3UPOBAHHOIO YCTPONUCTBA At yOOpKH
MOJIy4YarOT IaHHbIE OT BBIYUCIUTEIBHOIO YCTPONUCTBA;

(bOpMHUPYIOT MapHIPyT YOOPKH TMOMEIIEHUs] HA OCHOBAHUU IOJyYEHHON KapThl

3arpsA3HCHUA U KJIMCHTOIIOTOKA,

OCYLIECTBIISIFOT YOOPKY IOMELIeHNUS.

KPATKOE OITACAHUE YEPTEXEN

[0020] @ur. 1 wurocTpupyer oOIHiA BUA 3asIBIIEHHON CHCTEMBL.

[0021] @ur. 2A wuroCTpUpyeT npuMep GOpPMHUPOBAHUS KAPTHI 3arpsI3HEHMUS.

[0022] @ur. 2b WUTOCTPUPYET MPUMEP APXHUTEKTYPBI MOZENN MALTMHHOTO OOyUEHUsI.
[0023] @ur. 3 WUTOCTpUpPYET OJIOK-CXEMY 3asIBJIEHHOrO Crocooa.

[0024] Qur. 4 WILTIOCTPUPYET CXEMY BBIMUCIUTEIBHOIO YCTUPOCTBA.

OCYIIECTBJIEHUE U30PETEHUA

[0025] Ha ®wur. 1 npencrasnen o0umii BUA 3asBJISHHOTO pelneHus. Pemenue 6a3upyercs: Ha
TEXHOJIOTUM aHajdu3a M300paKeHUH, TIOJy4aeMbIX C OOHOM MM HECKONBKHUX Kamep
BuneoHadmonenus (110), ycranoBneHHbIX B 30He yoopku (10). B xauecte 30HbI yoopku (10)
CJIElyeT MOHUMATh OTKPBITOE HJIM 3aKPbITOE MOMEIIEeHHE, HAanpuMep, OAaHKOBCKOE OTHENICHUE,
MarasuH, pectopaH u T.. MHpopmauwms, mojydaemas ¢ kamep BupeonaOmonenus (110)
nepenaercst nmo kaHany mnepenaun naHHbIX (120), Hampumep, TCP/IP, Ha BbMHCIUTETBHOE
ycrpoiictBo (130), KOTOpOE BBIMOTHSIET MOCIEAYIOMYI0 00paboTKy MOJy4aeMbIX JaHHBIX B YACTH
aHaM3a W300pakeHWil MoBepxHOCTeW, B uactHocTw, mona (102) nns mochenyromero
(bopMHpPOBaHUS TaHHBIX O CTENIEHH €T0 3arpsI3HEHMUS.

[0026] B kauectse kamep BuneonadmoneHus (110) MokeT mpuMeHAThCsT TF0O0H MPUTOIHBIH
THUII KaMep, 00ECIIeunBaOLINX ChbeMKY BUaeo, Harpumep, IP xameprl, PTZ kamepsl, u npoune. B
4acTu KaHana nepenadu naHHbX (120) MOKeT mpUMEHSThCS JIFOOOH MPUrOAHBIN THIT CBSI3H, B

JaCTHOCTH, MPOTOKOJI NEPefavy JaHHbIX, NoAepkuBaeMblil kamepamu (110), obecnieunBaromuit



nepenavy ¢ HuX MHGOpMAaMK Ha BbIMUCIUTENbHOE yeTpoiicTo (130). Ilpumepamu Takoro pona
tuna cBs3u MoxkeT ObiTh: TCP/IP, LAN, WLAN, WAN, PAN, Wi-Fi, Ethernet u T.1.

[0027] B xauecTBe BbMHCIUTENBHOrO ycTpoiicTa (130) MOXKET NMPUMEHSATHCS, HApUMep,
NePCOHAJBbHBIM KOMIBIOTEP, HOYTOYK, CepBep, IUIAHLIET U T.II.

[0028] Ha ocHoBanmu mnpopmanun ¢ kamep (110), obpaborannoii ycrpoiictBom (130),
dopmupyercst kapra 3arpsisHeHHss 30HBI yOopku (10), KOTOpasi CTPOMUTCS MO MOJYyYEHHBIM
U300paKeHUsIM, XapaKTePU3YIOIIUX CTerneHb 3arpssHeHust nojia (102). Takske yduTHIBAETCS
uH(pOpMaLUS O KOJMYECTBE U MJIOTHOCTH KJIUEHTOMOTOKA, PACCUUTHIBAEMOH MO PACTIO3HABAHHIO
Hanmuus moneit (101) B 3one yoopku (10).

[0029] IlonyuenHas kapra 3arpsi3HEHUH U JaHHbIE KJIHWEHTONOTOKA MPENaroTCs Ha
ABTOMATHU3UPOBAHHOE YCTpOWCTBO st yoopku (140), Hanpumep, poOoT-mbuiecoc, poboT-
MOHIIHK, aBTOMATH3HPOBAHHAS IMOJIOMOEUHAs] MAIlMHA U T.IM., KOTOPbIH (OPMHUPYET MapLIpyT
nepeaBrKeHus 1Jisi odecnedeHus nporecca yoopku 30HbI (10), B 4aCTHOCTH, MOBEPXHOCTH TOJIA
(102). ABromarusupoBaHHOe ycTpoHCcTBO (140) nnst yOOPKH MOXKET SIBJISATHCS KaK MOJHOCTBIO
ABTOHOMHBIM (pOOOT-TIBIJIECOC) YCTPOHCTBOM, TaK W YIIPABIISIEMBIM OIEPATOPOM, HAIPUMED,
NOJIOMOWHAsT MamuHa. B 3TOM clydae omepaTtopy MOXKET BBIBOAUTBCA HH(MOpMAIUs O
NPEANOYTUTENIEHOM MapIIpyTe MEePEeMEIIeHNs sl OCyInecTBIeHUs 3P PeKTUBHON yOOpKH mona
(102), HanpumMep, ¢ MOMOLIBIO H300paXKEHUsI O MapUIPYTe MEPEMELIeHNs Ha JUCTIIEe yCTPOHCTBA
(140).

[0030] Ha ®ur. 2A npencrasieH npuHLMI popMupoBaHus KapTel 3arpsizHenus (200). Kapra
sarpsisHenusi (200) cosmaercss ¢ momouipro 00padoTku uzoOpaskenuit mosa (102) ¢
TIOMOIIBIO MOJZIENN MamuHHOrO o0ydenus (210). Moznens (210) cOCTOMT U3 HECKOJIBKUX
MOyJIeH, KOTOpbIE BKJIIOYAIOT CIEIHATU3UPOBAHHbBIE IETEKTOPBI, KOTOPBIE SIBJISIOTCS
YaCThI CUCTEMbI BUACOAHATUTHKHI U UCTIOIB3YIOTCS JUIsl ONpenesieHus] OOBeKTOB (M/UiH
U3MEHEHUs1 OOBEKTOB — ABIDKEHUS OOBEKTOB M T.I.) Ha M300pakKEHUH U HAXOKACHUS
IPaHUL 3TUX OOBEKTOB 3a CUET UCIIOJIB30BAHUS AJTOPUTMOB 00pabOTKH M300pakeHuii. B
YaCTHOCTH, MOJYJIb NETEKTOpa B pamkax padorel mozenu (210) wucmonb3yercs: s
onpeneneHus: JiroAeil u o0ydeH Ha oTkpbiToM paracere ¢ jroapmu (COCO Dataset),
o0orameHHOM H300paXeHUsIMU JIIOJell ¢ KaMep BHUACOHAOIONEHUS B PA3IHMUYHBIX
MOMEINEHHSIX U Ha TPaHCIOpTe. MOonyJib, OTBEYAIOIINHN 32 KITACCH(DHUKAIMIO YeJIOBeKa Ha
N300paKeHNH, ONpeAeTIeHNEe HAJIMYHUS 10Ja IO HUM U XapaKTEPUCTUKY YUCTOTHI 3TOTO
noja, obydancs Ha H300paKeHUSX JIONEH, BBIPE3aHHbIX M3 H300paXKEHHH C Kamep
HAOJIFOZEHNsT ¢ paclIupeHueM rpanun dejnoBeka Ha 10% oT AIMHHON CTOPOHBI (Kak

npaBuiIo, BeICOTHI). Kaxnomy u3 3Tux m3oOpaskeHuil ObUT Ha3HAuUeH KJacc U 3a7a4u



KJIacCU(HUKALINH, YCTAHOBJICH MPU3HAK HAJIWYHSA 110JIa M CTETIEHb 3arpsisHeHus nmoja ot 0
1o 1 ¢ marom 0.2.
[0031] Monenb (210) B OTHOM M3 YaCTHBIX NMPUMEPOB PEATU3ALMU MOXKET INPEICTABIATh
co0OH OZIHY MJIM HECKOJIBKO HEHPOHHBIX CeTell, HarpuMep, CBepToUHy0 HelipoHHYy0 ceTh (CHC),
KOTOpasi MoJiydaeT Ha BXOA H300paxkeHue ¢ kamepbl BuaeoHabmonenus (110). Ha @wur. 2b
NpUBEIEH OJUH U3 NPUMEPOB peaH3aliy apXUTEKTYPbl MOJENN MalIMHHOTO oOyueHus (210).
Bxonnoe wu3o0Opakenue (211) oOpabarbiBaeTcsi ¢ MOMOLIBID MOIYJss AeTekTopa (HOBOE
u300pakeHue), u TMOCIenyrInyr0 00paboTKy pe3yJbTaTOB NETEKIMM B MOJAYJE CBEPTOYHOM
HelpoHHoM cetn (210), cocrosiel u3 CBepTOYHBIX clioeB (212, 213), ¥ MOJHOCBS3HBIX MOAYJIEH,
OTBEYAKOIINX 32 (OpMHUPOBaHUE OTBETOB Monenu (214) — (216). Moayns (214) knaccudunupyer
TeKyIIee NeHCTBHE YeOBeKa, MOAYJIb (215) BbImoHsAeT OUHAPHYIO KIACCU(PUKALIUIO TIO TPH3HAKY
HAJIMYWS T0J1a B Kaape, 1 MOAYJIb (216) BBINOIHSIET 3a7auy perpeccuy sl ONPEAeIeHUs] YPOBHS
3arpsizHeHus noja ot 0 1o 1.
[0032] OOmas kapta 3arpssHermi (200) QopmupyeTcs TUHAMHYECKH TPU TOCTOSHHOM
CKaHMPOBAHUU CTeTeHH 3arpsizHeHus nosa (102) ¢ momornteio 00paboTku n300paskeHU ¢ Kamep
(110) monensto (210). Kapra 3arpsizaenus (200) pazbusaer o0Onacte n3obpaxkenus nona (102) Ha
cerMeHThI (201), U1 KOTOPBIX ONPEAEISIeTCsl CTENeHb 3arpsi3HeHnst oT 0 10 1 ¢ MOMOIIBI0 MOAeNn
(210). PesynbraTom ucronHerus moaenu (210) sBisieTcst olieHKa ypoBHs 3arps3HeHus nosa (102)
noz yesnoBekoM (11) u Bokpyr Hero B kakaoM cermenre (201).
[0033] ITonyuyennsie Ha Beixoae moaenu (210) nanueie o yncrore nona (102) nobaBisroTCS
Ha oOwyro kapty 3arpsisHenuit (200). [ns storo ucxomgHoe usobpaxkeHue ¢ mojom (102)
pasznensercss HA m*n oxuHaKoBbIX cerMeHTOB (201). Kaxnomy cermenty (201) cooTBeTrcTByeT
CIHMCOK M3 K MOCieqHNX 3HaYeHWi 3arpsisHeHus moja ains stor obmactu (k >= 1). Texkymum
YPOBHEM 3arpsi3HeHUsI KOHKPETHOTrO cermenTa (201) siBnsieTcs cpenHee Bcex k 3HaueHuit. O0mmum
TEKYIUM YPOBHEM 3arpsizHeHus mosa (102) cuuraercs cpegHee 3HAYSHHE (| CAMBIX 3arpsi3HEHHbBIX
cermeHToB (1 <= q <=m%*n).
[0034] HzobpaskeHne venoBeka W oOJacTH mMojia MoA HUM (POPMHUPYETCs MO pe3ysbTaTaM
00paboOTKM Kagpa JIETeKTOPOM © o0pabaThiBaeTCsl CleayoIlmuM Moayiem woaenud. K
NOJIyY€HHOMY M300pa)kKeHUI0 IPUMEHSIETCS] CIIEAYIOIIAs TTOCIE0BATEIbHOCTD IEHCTBHIA:
1. Ero m3o0pakeHne momaercsi Ha MOAYJIb OINpENeNIeHHs] HAJMYHs M CTETICHH 3arpsi3HEHHs
noyia mozaenu (210);
2. Ecnu Ha m300paXeHHHU HET M0JIa, TO KapTa He OOHOBIsieTcs. JlanpHeNIne marn yKa3aHsl
IUISL CIly4asi, KOTJa IoJl Ha n300pakeHuU Hal/IeH,;
3. Omnpenensiercs 001acTb KapThl, B KOTOPYIO MOMAAAeT LIEHTP U300pakeHus, OTy4YeHHOTO

OT JIETEKTOPA;



4. B cnmcok 3HauU€HWH 3arps3HEHUs Ui HalaeHHOH o0jacTh KapThl 10OABISIETCS HOBOE
3HA4YEHUE,
5. Ecnu Konu4ecTBO 3J€MEHTOB B CMCKe Oouble k, TO ynansercst camoe cTapoe 3Ha4eHHe
3arps3HEHUs U3 CIIHCKA,
6. TexkymuMm 3HaueHHEM 3arps3HEHUs] OOJACTH SBISIETCSl CpeHee 3HAUeHHE SJIEMEHTOB
CIIHCKA.
[0035] B npennoxkeHHOM noaxoae Mpeasiaraercsi CKaHUPOBaHHME C 3aJaHHOM YacTOTOM
ypoBHsi 3arpsisHenust noyia (102) Bcemu moapmu (101) B kazmpe, U UCTIONB30BAHHE MOJYYEHHBIX
JaHHBIX JJIs1 COCTaBJICHUs/OOHOBJIEHUsT TeKyluei kaptThl 3arpsisHenuii (200). Taxke momxon
no3BoJIsieT 3()(HEKTUBHO OLEHUBATh YPOBEHb 3arPSI3HEHHsI 10J1a IO BHIEOAAHHBIM C PAa3JINYHBIM
macurradbom 30HbI yoopku (10) Ha kanpe, Tak Kak padoTaeT ¢ pe3ynbraTaMu paboThl JETEKTOPA,
KOTOpble HWMEIT YK€ OAMHAKOBbIM MacmrTald. OOHOBneHue Kaptbl 3arpssHeHust (200)
OCYILIECTBISIETCS C IMOMOINBI0 HM3MEHEHHs] 3HAUYCeHWH 3arpsi3sHeHust objactell U MOXeT OBITh
NPEACTaBJICHO B BUAE LBETOB mukceneld kaptTol (200) Ha cooTBeTcTBYIOmMMX cermeHTtax (201) B
3aBHCHUMOCTH OT CTEINEHH UX 3arPs3HEHUS.
[0036] IIpumeHeHne KapThl 3arps3HEHUH IO3BOJIAET HACTPOHUTH MpaBWiIa OOHOBIICHUS
cermeHToB (201) mona (102) nist omepatnBHOrO OOHOBIEHHA MH(POPMALUU O YHCTOTE B 30HE
yoopku (10), a Takke moJy4aTh HECKOJIBKO 3HAUYEHUH, XapaKTePU3YIOLINX YUCTOTY (Hampumep,
3HAYEHWE MAaKCHUMAJbHO TPSA3HOTO CETrMEHTAa, CpelHee 3HAueHHe IISITH MaKCHMAaJbHO
3arpsA3HEHHBIX CETMEHTOB, CpeJHee 3HAaYeHHe BCEX CErMEHTOB U T.II., YTO IO3BOJISIET
NPUOPUTE3UPOBATh MECTa YOOPKH MpPH MOCHENYIOLIeM MOCTPOSHHH MapLIpyTa MepeMeleHus
aBTOMAaTU3UPOBAHHOTO ycTporicTea (140).
[0037] Ha ®ur. 3 mnpexncraBieHa Onok-cxema BbimoysHeHHs crnocoda (300) yOopkwu
nomeinenusi. Ha nepsom stame (301) nmannsie ¢ kamepbl (110), B wacTHOCTH, M300paskeHHe
o0yacTi ee KOHTpOJII B BHUIE BUAEO Mepenaercs Ha BbUUCIUTENbHOE ycTpoicTtBo (130), Ha
KOTOPOM BIIOCJIEICTBUU OCYIIECTBIIsIETCS 00pabOTKa MaHHBIX C MOMOIIBID Monenu (210) wu
dopmupyercs Tekymas kapra 3arpszaenus (200) noxa (102) B 3oHe yoopku (10).
[0038] Hanee Ha ostame (302) mo mody4eHHbIM u300pakeHUsiM ¢ kamepsl (110)
PacCUYMUTHIBAETCS TUIOTHOCTh KJIMEHTOIOTOKA KAaK KOJNMYECTBO pacmo3HaHHbIX sroxei (101) Ha
KaJpax 30HbI YOOPKU B TEKYLIMH MOMEHT BpeMeHHU. I[IOTHOCTh KIIMEHTONOTOKA HUCTIOIB3YETCs
IUIS TUTAHUPOBaHUs yOOpKH (BKIIFOUAsi BpeMsl Hauajia yOOPKH, MapUIpyT U PEKHUMbI yOOPKH U T.I1.)
UCTIOJNB3Ys TTPAaBUJIa HA OCHOBAHUH MTOPOTOBBIX 3HAUEHHH (KJINEHTOMOTOKA, YPOBHEH 3arpsi3HEHUS
¥ T.I1.) MUK IPYTUX MeToAOB. [lonydeHHble nanbl yOOpKHU nepenarTcs o kanaiy nepenayu (120)
COBMECTHO C pPAcCUMTAHHOW KapToil 3arps3HeHus (200) Ha aBTOMAaTH3UPOBAHHOE YCTPOWMCTBO

(140) nnsa ybopxu.



[0039] Ha »srtane (303) mnporpammuas noruka ycrpoiictBa (140) Ha oOcCHOBaHUH
copMupoBaHHOM KapThl 3arpsizHeHus (200) 1 JaHHBIX O TUNIOTHOCTH KJIMEHTONOTOKA (POpMHUpPYET
MapuipyT nepemenieHust ycrpoictsa (140). MapmpyT mMoxeT (OpMHPOBATHCS HA OCHOBAHUH
cermeHTOB (201) kapTel 3arpsizHeHus (200), U1 KOTOPBIX ONpenenseTcsi NMPUOPUTETHOCTh MX
yOOpKH € y4eTOM HaJH4Usi BO3SMOKHOCTH CBOOOIHOTO nepemenieHus mno 3oue yoopku (10) mpu
Haymanu monei (11). Mapipyt nepemernenust ycrpoticrsa (140) MoxeT Takxke GOpMHPOBATHCS
HETOCPENCTBEHHO Ha BBIYUCIUTEIBHOM ycTpoiicTe (130) ¢ mocneayromiei nepenayeii mo kaHaay
nepenayn aaHHBIX (120) rOTOBOrO MapiipyTa Ha aBTOMAaTU3UPOBaHHOE ycTpoicTBO (140) mus
yOopKH.

[0040] ABTOMaTH3MpOBaHHOE YCTPoicTBO (140) Takike MOMKET OCHAINATBhCS CEHCOPAMH,
Hanpumep, LIDAR, onTtuyeckuM CEHCOpPOM, 3BYKOBBIM CEHCOPOM U TPOYUMH, KOTOPbBIE
JOTIOTHUTEIFHO 00eCeunBaoT mnojydenne wHopmanuun o0 okpyskaromeil oO0CTaHOBKE, Ha
OCHOBaHUH KOTOPOH BBIMOJTHAETCS KOPPEKTUPOBKA repemMerneHus ycrpoiicraa (140). C momorsto
ceHcopoB yctpoiictBa (140) kapra 30HBI yOopku (10), T.e. TOMEIIEHUS TEPEIBIKEHUS
ycrpoiictsa (140), MoxeT npeaBapuTenbHO POPMUPOBATHCS B HACTH MOMYYeHUsT HHYOpMAITUH 00
OKPY>KaroIeM ITPOCTPAHCTBE B OMEIIEHUH U €r0 FeOMETPHUECKUX XapakrepucTukax. CerMeHTsl
nona (102), coorBercTByromue cermeHtam (201) xkaprter 3arpssHeHus (200), wmoryT
XapaKTepU30BaThCsl MPOCTPAHCTBEHHBIMH KOOPAWHATAMHM, OOECHEUMBAIOIINMU ONpeAeTeHne
MapIIpyTa rnepenBuxeHus ycrpoiicraa (140).

[0041] JlonomHUTENbHO At cerMeHTOB (201) MOXeT onpenensaTbCsi HHTEHCUBHOCTD YOOPKH,
NPUMEHEHHE MOOILEro COCTaBa /Ul YKa3aHHOTO CErMEHTa, MITM METO/ UCTIOJIb30BAHUS MOIOLIETO
WIN YHUCTALIEro cpeacTtBa. Pacuer KOHIEHTpAallMM U COCTaBa HCIOJIB3YEMbIX CPEACTB
OCYLIECTBJISIETCST HA OCHOBE IUIOTHOCTU KJIMEHTOIOTOKA M TMOJIYYEHHOTO YPOBHSI 3arpsi3HEHUS
noja (102) B coorBerctByromem cermente (201). Hampumep, mis ynaneHHs HECHIIbHBIX
3arpsi3HeHUH U noanepxuBaromeii yoopku cermeHToB (201) ¢ HU3KHM KJIMEHTOIIOTOKOM MOMKET
UCTIOJIb30BATHCS POOOTU3MPOBAHHASI YOOPKA CO C1a0O0IIeIOUHBIMEA MOKOIIIUMU CPECTBAMU. A TSI
CHJIBHO 3arpsi3HEHHBIX cerMeHToB (201) - pyuyHas yOopka CHIIBHOIIEIOYHBIMH MOKOIIUMH
CpeACTBaMHU.

[0042] Ha stane (304) mo copmMupoBaHHOMY MapuIpyTy mepemerieHus: ycrporctso (140)
BbIBHTaeTCst st obecrieyenwst yOopku 30HBl  (10). Kak mpaBuino, ¢ MOMOIIBIO
pPOOOTH3MPOBAHHBIX CPENCTB BHIMOJHAETCS yOOopka HermocpeacTseHHO noia (102), B yacTHOCTH,
BJI&XKHAsI W/WIH cyxast yoopka. JIOMOMHUTENTPHO HA OCHOBAHUM JaHHBIX ¢ kKamepsl (110) moryT
OTIPENeNATHCS MOBEPXHOCTHU 3JIEMEHTOB OKPY KEeHUs1, Hanpumep, Obankomatsl (103) B oTnenernnu
O0aHKa, KOTOpblE TakKXKe TIIOABEPTalOTCs 3arpsi3HEHUI0. Takue JaHHble MOTYT TaKXke

UCTIONIb30BaThCs MPHU (POPMHUPOBAHUH KapThl 3arpsizHeHus (200) u nepenaBaThCst Kak yCTPOHCTBAM
8



(140), BeImoONHsOIIMM yOOpPKY B ABTOHOMHOM pEXKHME, TaK W CPENCTBAM IOIMOJHEHHOM
peanpHOCTH (AR-0uUKM), HOCHMBIE OOCIYXKHBAIOLIMM IepcoHANOM. B 3TOM ciyuae Takue
MOBEPXHOCTH OYIYT BBIAEIATHCSA C TMOMOLIBI) MX IMHUKCENbHONW 00paOOTKM M MO3BOJAT Oojee
OTEpaTUBHO PEarMpoBaTh HA HEOOXOANMOCTD IPOBENEHHS YOOPKH.

[0043] IIpu BBIOBIKEHMH aBTOMATU3UPOBaHHBIX ycrpoiictB (140) B 30HYy yOopku (10)
NpoBepsieTCs TeKyIllasl TUIOTHOCTh KJIMEHTONOTOKA M, B Cliydae, eciau KojudecTso Jiroaeit (11)
BBIIIIE 33JJAHHOTO TTOPOTOBOI0 3HAYEHHUSI, TO YCTPOoUcTBO (140) OyneT oskuaaTh CHIKEHUSI TAHHOTO
nokasareJisi, KoTopoe Oyaer (DUKCHUpOBaTH MPU HTEPATUBHON OOpabOTKE BBIYUCIUTEIbHBIM
ycrpotictBoM (130) nannbix ¢ kamepst (110).

[0044] B onHOM M3 4YacTHBIX NPUMEPOB pEATU3ALMUM 3asBICHHOIO PELICHUS MOKET
NPUMEHSITHCS HECKOJIBKO aBTOMATU3HPOBAHHBIX yCTPorCcTB (140), Hampumep, poOOT MOWIIUK U
pobot neutecoc. B 3ToM ciaydae mpu GpopMUpOBaHHH MapIIpyTa UX MEpeMeIeHHs] TIPUHIMAETCSI
BO BHHMAaHHE KaK IUIOTHOCTb KJIIMEHTONOTOKA, HAa OCHOBAHMM YEro OyAeT OIpenensiThCs
(akTHUeckas BO3MOXKHOCTh MX IEpPEeMeEIIeHus] oqHOBpeMeHHO ¢ moapmu (101) B 30He yOopku
(10), Tak m ouepenHoCcTh X 00padoTku noia (102) Ha ocHoBaHUM cermMeHTOB (201). Kak mpumep,
Oonee 3arpsisHeHHBbIE cerMeHTHI (201) BHawane OynyT mojsieaTh BIAKHOW yOOpKe, a MOTOM
cyxoii yOopke, 4To Mo3BossieT ¢hOPMUPOBATh MAPIIPYT ABMKEHUS HECKOJIBKHUX YCTPOHcTB (140)
NOCJIEIOBATENBHO.

[0045] Ha @ur. 4 mnpencraBneH oOummii BuUA BBIYUCIUTENBHOrO ycrpoiictBa (400),
NPUTOAHOTO Ui BBIMIOJHEHUs 3asBJIEHHOro criocoba W Ha 0a3e KOTOPOro MOXKET OBbITh
peann3oBaHO BbIYHCIUTENbHOE ycTpoiictBo (130). VcerpoiictBo (400) MOXKeT NpencTaBisTh
co0oH, Hampumep, CepBep WM WHOW THUI BBIMHCIUTEIBHOIO YCTPOWCTBA, KOTOPBIA MOMKET
NPUMEHSITCS JUIsl PeaTU3aliK 3asiBJICHHOIO TEXHUYECKOro pelleHus. B TOM 4ucie BXOIUTH B
cOCTaB 0OJIAYHOM BBIYUCIUTENIbHON TIAT)OPMBIL.

[0046] B of0mem ciy4ae BerHHUCIUTENBHOE YCTpoUcTBO (400) comep:kutr OOBEAMHEHHBIE
oOmeli muHOH MHPOPMAITMOHHOTO OOMEHa OMH HJTM HECKOJIbKO mporeccopos (401), cpenctsa
namsity, Takue kak O3Y (402) u I13Y (403), unrepdeiicel BBOna/BriBOAa (404), ycTpoiicTsa
BBONa/BhIBOAA (405), M ycTpOiCcTBO I ceTeBoro B3aumoneicTaus (400).

[0047] ITpoueccop (401) (Mnm HECKOJBKO MPOIIECCOPOB, MHOTOSAEPHBIN MPOLECCOP) MOTYT
BBIOMPATHCS M3 aCCOPTUMEHTA YCTPOICTB, MIMPOKO MPUMEHSIEMBIX B TEKYIIEe BPEeMsi, HAaIpUMep,
kommanuii Intel™, AMD™,  Apple™, Samsung Exynos™, MediaTEK™, Qualcomm
Snapdragon™ u T.1. B xauectBe npoueccopa (401) MOKET Takke MPUMEHSTHCA TrpadUIecKuii
npoueccop, Hanpumep, Nvidia, AMD, Graphcore u mp.

[0048] O3Y (402) mpencraBisier COOOU ONEPAaTHBHYIO NaMiTh W TPEAHA3HAYEHO ISt

XpaHEHMs1 UCTIONHAEMBIX IporeccopoM (401) MamMHOUNTAEMbIX MHCTPYKIUH AJI BBIOJHEHNE
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HEOOXOIMMBIX ONePaLii 110 JIOrn4eckoii o0padoTke nanHbIx. O3Y (402), Kak mpaBUIIO, CONEPIKUT
UCTIOJIHSIEMble WHCTPYKIMM OMNEPALIMOHHON CHCTEMBI U COOTBETCTBYIOIIMX IPOTPAMMHBIX
KOMITOHEHT (TIPHJIOKEHHS1, IPOTPaMMHBIE MOAYJIH U T.I1.).

[0049] I13V (403) npexncrasisier coOoit oHO WK OoJiee YCTPONCTB MOCTOSIHHOTO X PaHEeHHUS
IaHHBIX, HanpuMep, skectkuil auck (HDD), TBepaorenpHblit HakonuTens naHHbx (SSD), ¢uam-
namsate (EEPROM, NAND wu T.1.), ontuueckue Hocutenu uHdpopmauuu (CD-R/RW, DVD-
R/RW, BlueRay Disc, MD) u nip.

[0050] Jlnst opranu3anuu padoThl KOMIIOHEHTOB ycTpoiicTBa (400) u opraHuzanmu padoThI
BHEIIHUX MOAKJIIOYAEMbIX YCTPONUCTB MPUMEHSIFOTCS pa3indHble BUAbI uHTEepdeiico B/B (404).
Beibop  cooTBeTcTByROIIMX ~— WMHTEpPQEHCOB  3aBHUCUT OT  KOHKPETHOTO  HCIIOJHEHUS
BBIYUCIUTENBHOTO YCTPOICTBA, KOTOPbIE MOTYT MPEACTABIATh OO0, He orpaHnunBasicy. PCL
AGP, PS/2, IrDa, FireWire, LPT, COM, SATA, IDE, Lightning, USB (2.0, 3.0, 3.1, micro, mini,
type C), TRS/Audio jack (2.5, 3.5, 6.35), HDMI, DVI, VGA, Display Port, RJ45, RS232 u T.11.
[0051] JList obecriedeHrs B3aUMOIECHCTBUS MOJIb30BATENISI C BBIYUCIUTEIBHBIM YCTPOMCTBOM
(400) mpumensiroTest pasnuunble cpenctsa (405) B/B undopmanuy, HampuMmep, KIaBHATYPA,
aucIiel (MOHUTOp), CEHCOPHBIA AMCIUIEH, Tau-Taj, JHKOWCTHK, MAHUITYJIATOP MbIIIb, CBETOBOE
nepo, CTUJIYC, CEHCOpHAas MaHeNb, TPEeKOOJ, MUHAMUKH, MHUKPO(OH, CpeAcTBa JONMOJHEHHOH
pEaTbHOCTH, ONTUYECKHE CEHCOPBI, IUIAHIIET, CBETOBble HHIWKATOPBI, IPOEKTOp, Kamepa,
cpeacTBa OHOMETpUUECKOM wHIeHTH(UKaLUK (CKaHep CeTYaTKH TIJja3a, CKaHep OTIIEYaTKOB
NaJbLEeB, MOYJIb PACTIO3HABAHUS I0JIOCA) U T.I1.

[0052] CpenctBo cereBoro B3ammozeiicTBust (400) oOecreunBaer mepenavy JaHHBIX
ycrpoiictBoM (400) mocpeacTBOM BHYTPEHHEH UM BHELIHEH BBIUNUCIUTENBHON CETH, HalpuMep,
Wurtpaner, Unrepuer, JIBC u tT.n. B kadectBe omHoro wium Oojee cpenactB (406) mosker
UCTIOJIb30BaThCs, HO He orpanmuuBaThesi: Ethernet xapra, GSM momem, GPRS wmonem, LTE
mozneM, SG MonmeM, MoayJib cryTHUkOBOH cBsizu, NFC monyib, Bluetooth n/umn BLE monyb,
Wi-Fi monyns u ap.

[0053] JIOMOMHUTENBHO MOTYT NPUMEHSTBCS TaK)KE CPEACTBA CIYyTHUKOBOW HAaBUTaLlUU B
cocrase ycrpoiictsa (400), Hanpumep, GPS, ITJTOHACC, BeiDou, Galileo.

[0054] IIpencraBnenHbple MaTepuasibl 3asBKH PACKPBIBAIOT MPEANOYTUTENBHBIE MPUMEPHI
peanm3anuy TEXHHYECKOrO PELICHUsT 1 HE OJIKHBI TPAKTOBATHCS KaK OrPaHUYHMBAOLINE WHBIE,
YaCTHBIE NMPUMEPBI €ro BOIUIOLICHMS, HE BBIXOIIINE 3a IMPEIesbl UCTIPAIINBAEMON MPaBOBOM
OXpaHbl, KOTOpbIE SIBIISIOTCS OYEBHIHBIMU JJIsI CIIELUAINCTOB COOTBETCTBYIOLIEH obmactu

TEXHUKH.
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DPOPMYVYJIA

I. Crioco6 yOopku MOMEIEeHHs ¢ MOMOIIBI aBTOMAaTU3UPOBAHHBIX YCTPOHUCTB I YOOPKH,
CozepaKaIMM dTallbl, HA KOTOPBIX:
C MOMOIIBIO NTPOLIECCOPA BBIYUCIUTEIBHOIO YCTPOUCTBA
MOJIy4Yal0T N0 MEHbINEeH Mepe M300pa)KeHWsl Moja MOMELIEHUS OT MO MEHbIIeH
Mepe OJJHOI KaMepbl BUIEOHAOIOICHHUS,
(GOpPMHPYIOT KapTy 3arps3HEHUs] MOMELICHUS HAa OCHOBAHWUU TMOJYYEHHBIX
n300pakeHu, npudeM (HOpPMUPOBAHHE KapThl OCYIIECTBIISETCS C MOMOIIBIO
MOZEJTH MAIIMHHOTO 00y4YeHUs], HATPEHUPOBAHHON HA N300paskKEHUSIX 3arpsi3HEHUS
TTOMEIIIEHU;
OCYLIECTBISIFOT aHAJIW3 KIUEHTONOTOKa B MOMEHT (DOPMHUPOBAHHUS KapPThI
3arpsi3HeHNs,
nepenarT COPMUPOBAHHYIO KapTy 3arpsi3HEHHS U TaHHBIE KIIMEHTOIMIOTOKA HA 110

MEHbLIEeH Mepe OHO aBTOMATH3MPOBAHHOE YCTPOHCTBO ISl YOOPKH;
C TIOMOIIBIO 110 MEHbIIEH Mepe OTHOTO aBTOMATH3NPOBAHHOTO YCTPOMCTBA ISl yOOPKH
MOJIy4arOT JaHHbBIE OT BBIYUCIUTEIBHOTO YCTPOUCTBA,

dbopMuUpPYIOT MapmpyT YOOPKH MOMELIEHUs] HA OCHOBAHUU IOJyY€HHOH KapThl

3arpsi3HCHUS U KIIMCHTOIIOTOKA,
OCYIIECTBIISIOT YOOPKY MOMEIIEHHS.

2. Crmoco®6 mo m.l, XapakTepusyrOIIUHCS TeM, 4YTO JOMOJHUTENIBHO C Kamepsl
BUJICOHAOITIOIEHHSI TTOJTYYal0T JaHHbIE 3arpsi3HEHUS] OOBEKTOB B MOMELICHHUH.

3. Croco6 mo 1.1, XapakTepH3YIOIIMICA TEM, YTO NMPH MOCTPOCHUHU KapThl 3arpsi3HEHHS
MOJTyYEHHOE N300paKeHNEe CErMEHTHPYETCs U 00padaThiBA€TCs MONIETbI) MAITMHHOTO O0yYeHuUs
IUI ONPENeNIeHNUs A KaXKA0rO CerMEHTa HaJIU4Ks U CTENEHU 3arpsi3HeHuUs.

4. Crnioco0 o 1.3, XapaKTepU3YIOLIUICS TEM, YTO JUIsl CETMEHTOB OMPEEIsIieTCs IO MeHbIIEH
Mepe OIHO W3. MPHOPUTETHOCTb CerMeHTa yOOpKHM, WHTEHCHUBHOCTb YOOpPKH, NPHMEHEHHE
MOIOIIIEr0 COCTaBa, METOJ] UCIOIb30BAHMS MOIOLIETO MIJIH YUCTSALIETO CPEACTBA.

5. Crmocod mo m4, XapakTepusyoIOUHACS  TeM, UYTO  MappyT  ABIDKEHUS

2
aBTOMAaTU3MPOBAHHOTO YCTPOWCTBA sl YOOPKHU (POPMHPYETCsl HA OCHOBAHUH NPHOPUTETHOCTH
yOOpKU CErMEHTOB.

6. Cnocob mo .1, xapakTepu3yOIUHCs TeM, YTO Ha4ajio YOOPKH MOMELIEHUS] HAYNHAETCS

IpHU 3aJaHHOM INOPOrOBOM 3HAUCHUUN KJIIMCHTOIIOTOKA U YPOBHS 3arpsA3HCHUSA.
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7. Crioco® mo 1.1, XxapakTepU3yIOIIHUHCSA TEM, YTO Ul aBTOMAaTU3UPOBAHHOIO YCTPOICTBA
111 yOOPKH MPeBapUTENbHO TOTIOJHUTENBHO (POPMHUPYETCs KapTa MOMELEHHS.
8. Crioco® mo 1.7, XapakTepu3yIOLIUICS TeM, YTO KapTa MoMeuieHus (OpMHPYeTCsl Ha
OCHOBaHUH JAHHBIX C MO MEHBIIEH Mepe OJHOrO ONTUYECKOrO0 CEHCOpa, YCTAHOBJIEHHOIO Ha
aBTOMATU3UPOBAHHOM YCTPOMNCTBE.
0. Croco® mo 1.3, XapakTepu3yHOIIUIHCS TeM, YTO KapTa 3arps3HEeHUs JUHAMUYECKU
OOHOBJISIETCS B TEUEHHE 33JaHHOTO BPEMEHHOI'0O TAIa3oHa.
10.  Cnocob mo m.1, XapakTepu3yOIUHCsS TeM, YTO 11 YOOPKH MOMEIEHHs] OTHOBPEMEHHO
NPUMEHSIETCS] HECKOJIBKO aBTOMATH3HUPOBAHHBIX YCTPOMCTB JJIs1 YOOPKH.
1. Crnoco6 mo 1m.10, XapakTepu3yOIUICS TeM, YTO KAKI0€ aBTOMATH3UPOBAHHOE CPENICTBO
PacCUYHUTHIBAET MAPIIPYT YOOPKH C YIETOM IBUKECHHS APYTHX aBTOMATH3UPOBAHHBIX YCTPOHUCTB.
12. Cucrema yOOpKH MOMELICHHUS C TOMOIIBIO aBTOMATU3HPOBAHHBIX YCTPOHCTBA ISl YOOPKH,
cojiepskarias
BBIUNCJIUTENIbHOE YCTPOICTBO, COjepskallee IO MeHbIlel Mepe OAMH IpoLeccop U
CBSI3aHHOE C [0 MEHbIIEH Mepe OJTHOHN KaMepoil BUIeOHAOIOeHNS,
O MeHbIIeH Mepe OOHO YCTPOHCTBO i yOOpKH, Uil YNpPaBJIEHUS KOTOPBIM
UCIOJIB3YETCsl KaHaJl Ilepejaul JaHHbIX C BBIYUCIUTENBHBIM YCTPONCTBOM;
npuyeM
C MIOMOIIBIO NTPOLIECCOPA BBIUUCIUTEIBHOIO YCTPONHCTBA
NOJIy4alOT IO MEHbLIeH Mepe M300pa)KeHUs IOja MOMEIIEeHUs OT M0 MEeHbIei
Mepe OJJHOI KaMepbl BUI€OHAOIOICHHUS,
GOopMHPYIOT KapTy 3arps3HEHUs IOMELIEHUs Ha OCHOBAHHM MOJYYEHHbBIX
u300pakeHu, npudeM (HOpMUPOBAHHE KApPThl OCYIIECTBIISETCS C TMOMOIIBIO
MOZIEJT! MAIIMHHOTO 00y4YeHUs], HATPEHUPOBAHHOMN HA N300pasKEHUSIX 3arpsi3HEHUS
TTOMEIIIEHUH;
OCYLIECTBISIFOT AHAJIW3 KJIHUEHTOIIOTOKA B MOMEHT (OPMHPOBAHHUS KapThI
3arpsi3HeHNs,
nepenarT cOPMHUPOBAHHYIO KapTy 3arps3HEHUS W JaHHbIC KIHMEHTOIOTOKA JIS
yIOpaBJeHHs] IO MEHbIEH Mepe OJHUM aBTOMAaTHU3UPOBAHHBIM yCTPOWCTBOM AJis

yOopku;
C TIOMOIIBIO 110 MEHbIIEH Mepe OTHOTO aBTOMATH3NPOBAHHOTO YCTPOMCTBA Il yOOPKH
MOJIy4arOT JAHHBIC OT BBIMUCIIUTEIbHOTO YCTpOfICTBa;

dbopMuUpPYIOT MapmpyT YOOPKH MOMELIEHUs] HA OCHOBAHUHU IOJyYEHHOH KapThl

3arpsI3HEHUS U KJIMEHTOMNOTOKA,
12



OCYLIECTBJISIFOT YOOPKY NOMELIeHNUS.
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