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(57) Pasnnunbie MeTonMKHM 0OIErYatOT paspaboTKy GMOIHOTEKH H300paKeHHH, KOTOPYIO MOXKHO HCTIOIb30BATh

JUTA OOy9eHUS W/WIM BaJHOAIMKA MOJAETH aBTOMAaTH3UPOBAHHOTO BU3yanbHOTo KoHTpois (ABK), Takoit
kak HelipoHHas ceth ABK s knaccudukammm n3obpakeHwit. B omHOM acmekre A TeHepHUpOBaHUS
CHHTETHYECKUX HM300paKEHHH M3 MCXOOHBIX HM300pakeHHH IOCPENCTBOM IEepeHOca MpPU3HAKOB (T.e.
JIe(eKTOB) Ha NCXOAHBIE N300PaKeHHS C PEATTMCTUIHOCTHIO Ha YPOBHE MTUKCEIEH HCIIOIB3YeTCs allTOPUTM
apu(METHIECKOTO TepeHoca. B Apyrux acmekrax [Uis TeHePHPOBAaHUS PEATHCTUYHBIX CHHTETHUYECKUX
M300paKeHNH U3 MCXOAHBIX N300paKEeHUH HCIIONB3YIOTCS METOAMKH LU(PPOBOTO peTymupoBanus. Jlis
JI00aBIeHSI, YIAICHUS W/ MOIU(UKAIMY 1e()EeKTOB MU APYTHUX H300pakeHHBIX MPU3HAKOB MOXKHO
HCIOJTH30BaTh METOAUKH PETYIIUPOBAHUS HA OCHOBE IITyOOKoro oOyueHwms. Emre B Apyrux acmekrax Iuist
OIICHKY MPUTOTHOCTH OUOIMOTEK M300pakeHui sl 00yueHwus, u/wim Banuaanuu moxaenei ABK, n/wnu
OILICHKU TIPUTOAHOCTH OTICNIBHBIX M300paKCHUH UIS BKIIOYCHUS B TaKHe OMOIMOTEKH HCIIONB3YIOTCS
METOIUKH KOHTPOJIS Ka4eCTBa.
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OIIMCAHUE U30BPETEHUA
2420-578342EA/022
METOINKH JONOJHEHWA N30BPAKEHNN JIJISI ABTOMATH3NPOBAHHOI'O
BU3YAJIBHOI'O KOHTPOJIA
OBJACTH TEXHUKH, K KOTOPOM OTHOCHUTCSI H30BPETEHHUE

[0001] Hacrosiiiee u3o0peTeHne B LIEJIOM OTHOCUTCS K CUCTEMaM aBTOMATH3UPOBAHHOTO

BU3YaJIbHOTO KOHTPOJIS IS (papMaLieBTUYECKNX WK JPYTUX IPUMEHEHUH, 1 0ojiee KOHKPETHO K
METOAMKAM JOTMOJHEeHUsT OMOIMOTEeK U300paskeHU U MpUMEHEeHHs Ipu pazpaboTke, 00yueHUH
W/WJTN BATUAALNAN TAKHX CUCTEM.

MNPEAINOCBUIKHA CO3JAHUA U30OBPETEHUA

[0002] B pa3auuHbIX KOHTEKCTAaX MPOLEAYPbl KOHTPOJIS Ka4eCTBa TPEOYIOT TIIATEbHOTO
UCCIeoBaHMs 00Pa3IOB HA HATMUUE Ne(EeKTOB, IPU 3TOM JIFOObIE 00pa3Lbl, AEMOHCTPHPYIOLINE
nedexTsl, OTOPaKOBBIBAIOT, WCKIFOYAIOT W/WJIM aHAJIM3UPYIOT IOMOJHUTENBHO. B KOHTEKcTe
(apMareBTHUECKOrO MPOU3BOACTBA, HANPUMED, €MKOCTH (HAIpPUMEp, LINPHULBI UIH (HIAKOHBI)
W/ WX comepkumMoe (Hampumep, TeKydhe WIH JHOPWIN3UPOBAHHBIE JIEKAPCTBEHHBIE
NPOAYKTHI) HEOOXOAUMO JOCKOHAJIBHO MPOBEPSATh HA HAIWYHE Ne(EKTOB Meper MPOJaked I
cObIToM. B Apyrux MHOTOYHCIEHHBIX OTPACISIX IPOMBIIIJIEHHOCTH TaK)KE IOJNAraroTcs Ha
BU3YaJIbHBI KOHTPOJIb C LEJBbI0 OOECHeueHHs] KaueCcTBa MPOAYKTA WM C APYTHMH LEJISIMH.
3amada KOHTPOJIA Ha Ae(eKThl CTAHOBUTCS BCe OoJiee aBTOMATHU3UPOBAHHOH (T.€. MPENCTaBIIsAET
coOON «aBTOMATH3UPOBAHHBIN BH3YaJbHBIH KOHTPOJb», min «ABK») mna wuckmoueHus
YeJI0BeueCcKoro (pakTopa, CHWXKEHHUS 3aTpaT W/WIN COKPALEHUs BPEMEHU KOHTPOJIS (Hanmpumep,
1y 00paboTKM OYeHb OOJBIINX KOJMYECTB JIEKAPCTBEHHBIX MPENapaToB WIN APYTHX HU3AENUN
IIpU KOMMepYecKoM Ipou3BoacTBe). Hanpumep, B papmaneBTHU€CKOM KOHTEKCTE MPUMEHSIOT
IPOrpaMMHOe oOecTieueHHe st KKOMIIBIOTEPHOTO 3PEHUS», WIN «MALIHHHOTO 3PEHHS.

[0003] HenaBHo B kauecTBe mnoparolnero Hanexabl nHCTpymenta ansi ABK nmosBumimcs
MeTOAMKH TiIyOoKoro oOydenus. OQHAKO TaKue METOAUKH OOBIYHO TPeOyroT ajisi pa3paboTKH,
0o0y4eHHsI U TOJIHOTO MCIBITAHUS MOJeNel (HampuMmep, HeHPOHHBIX CeTel) HAMHOTO OOJIbIIETO
KoJM4ecTBa u3o0paxkeHui, yem TpaauumonHeie cucteMbl ABK. Kpome Toro, Hanexnas pabora
MOJIENIU B IIEJIOM 3aBHUCUT OT TLIATEJIbHO COCTABJICHHOro Habopa u3oOpakeHuit. Hampumep,
HaOop w300paKeHUH MOJDKEH JOEMOHCTPUPOBATh JOCTATOYHO Pa3HOOOpa3HbIe COCTOSHUS
(Harmpumep, TmOKa3biBaTh Ae(PEKTbl B PA3HbIX MECTONMOJIOKEHUSIX M O0Jajas HaJndueMm
auana3oHa pasHbiX (GopM U pa3mMepos, u T.1.). Kpome Toro, maxe Oojbinas U pa3HOOOpa3Hast
Oubmmnoreka oOydarOmMX W300paKEHUH MOXKET TMPHUBOAUTh K HEYIOBJIETBOPUTEIBHON
nponsBomutenbHOocTH ABK, ecnm HaOop wu300pakeHUIl BBI3BIBAET MPHHATHE MOJENbBIO
riy0OKoro oOy4eHus pelIeHni o HEBEPHBIM MPUUHNHAM (HarpuMep, HA OCHOBE HE SIBIISTFOIIIMXCSI
3HAYUMBIMH TIPU3HAKOB H300pa’keHHsi). ITO MONKET SIBJISITbCS OCOOEHHO MpPOOJIEMATHYHBIM B
KOHTEKCTaxX WJIM CIEHApHsiX, e H300pakeHHble Ae(PeKThl MMEIOT HeOOJBbIIONH pa3Mep WM
SBJIIIOTCS] HEBBIPA3UTEIbHBIMA OTHOCUTEBHO APYTUX (HE SBIAOLINXCS Ae(eKTaMu) MPU3HAKOB
N300paKEeHMS.

[0004] Kak nnst cucreM riryOokoro oOy4deHusi, Tak M st Oojiee TPaJUuLMOHHBIX CUCTEM



ABK (Hanmpumep, MaIIMHHOTO 3PEHUS), MPOLECChl pa3padOTKH M KBaTH(PHUKAINU, B KOTOPBIX
UCTIONIB3YIOTCST OMONMOTeKH M300pakeHuil 00pasLoB, TOJKHBI OOECIeUHnBATh HAXOXKIEHHE
JIOXKHBIX OTPHULIATENbHBIX PE3YJBbTATOB, WM <JIOKHBIX IPOMYCKOB» (T.€. HEOOHApY>KEHHS
nedexTa), a TaKKe JIOXKHBIX IOJOXHUTEIbHBIX PE3yJIbTATOB, WJIH (JIOXKHBIX OTKa30B» (T.e.
HeBepHOH wuaeHTUUKauu nedekra), B IpeAenax JOMYCTUMBIX IIOPOrOBBIX 3HAYEHUH.
Hanpumep, B HEKOTOPBIX KOHTEKCTax (HampuMep, B (hapMaleBTHUECKOM KOHTEKCTE, TIe BasKHA
0e30macHOCTb MaIMEeHTa) MOIyT TpeOOBaTbCA HyJEBble WM ONM3KHE K HYJIO JIOXKHBIE
OTpHLIATENIbHBIE Pe3yJIbTaThl. M XOTs JIOKHbIE TIOJOKHUTEIbHbBIE PE3YJIbTAThl MOTYT OBITh MEHEe
KPUTHYHBIMH, OHU MOTYT SIBJISITHCSI BEChbMa OPOTOCTOSIIUMH B YKOHOMUYECKOM BbIPAKEHHUHU, U
npu paspaborke cucteM ABK wux Moxxer ObIThb TpynHEe YCTPAaHUThb, Ye€M JIOKHBIE
OTpHLIATENIbHBIE PE3yJIbTaThl. JTU U ApPyrue (pakTopbl MOTYT AeNaTh pa3pabOTKy OHOIHOTEKH
n300pakeHNH MPOLECCOM € OOJBIIUM KOJMYECTBOM HTEPALUN, KOTOPBIH SBJISETCS BEChbMa
CJIOKHBIM, TPYZO3aTpaTHBIM U aoporocrosimuM. Kpome Toro, moOble M3MEHEHUs JIMHEHKH
NPOAYKTOB (HAIMpPUMEp, HOBBbIC JIGKAPCTBEHHBIE NpENaparhl, HOBbIE €MKOCTH, HOBBIE YPOBHH
3aMOJIHEHNsI Uil JIEKAPCTBEHHBIX MPENapaToB B €MKOCTAX W T.JA.) WIM U3MEHEHHS B CaMOM
nporecce KOHTpos (HarmpuMep, OOBEKTHBBI KaMep Pa3HBbIX TUIIOB, U3MEHEHHUS B ITOJIOKEHUH
YCTAHOBKH KaMmepbl WJIM OCBEIIEHWH M T.A.) MOTYT NOTpedOBaTh HE TOJBKO IOBTOPHOTO
o0y4eHHs1 W/WIM NOBTOPHON KBaJTM(UKALNK MOAENH, HO U (B HEKOTOPBIX CIIy4asix) YaCTHYHOU
WY TIOJTHOH MepecTpoiiku ONOIMOTeKH H300pakKeHn .

CYIIHOCTDB U30BPETEHUA

[0005] BapuaHTbl OCYIIECTBJICHHs, ONMUCAHHbIE B JAHHOM JIOKYMEHTE, OTHOCATCA K
METOAMKAM aBTOMATHU3MPOBAHHOI'O JIOTIONIHEHHUsS] HW300paKeHWH, KOTOpbIE COAEHCTBYIOT
TeHepUPOBAHUIO W/WIIM OLEHKe OMOMMOTeK n300pa)keHWi ansi paspaboTku, OOy4deHus W/Win
BAJIMIALIMM HAJEKHBIX Mozeneil riyookoro oOydenust anst ABK. B wactHOCTH, B pasimmuHBIX
METOJMKAaX IOMOJHEHHsI H300pa’ke€HMH, pPACKPbITBIX B TAHHOM JOKYMEHTE, K «HUCXOIHBIMY
U300paKEHHSIM IPUMEHSIOT L POBBIE MPEOOPa30BAHMS C LENbIO UCKYCCTBEHHOTO PACIIMPEHUS
obbema oOyuarommx Oubnuorek (Hampumep, mns npumeHennii ABK Ha ocHOBe riyOokoro
oOyuenuss wiu s Oojee  TpaauUMOHHBIX  mpuMmeHeHnii ABK  Ha  ocHOBe
KOMITBIOTEPHOT'0/MAIIMHHOTO 3peHusi). B oTiMune OT CpaBHUTENBHO MPOCTHIX MpeoOpa3oBaHUit
n300pakeHN, KOTOpbIE HCIONB30BAJIH paHee MJsl paclupeHHs OuOIHMOTeK H300pakeHuit
(HampuMep, OTpakeHue, JIMHEHHOe MAacIITAOMPOBAHKME M BPAIICHHE), METOIUKH, OMHICAHHBIE B
TaHHOM JTOKYMEHTE, MOTYT o0Jierdarh reHeprupoBaHue OHONIMOTEK, KOTOPbIE HE TOJBKO UMEIOT
Oonpmii pasmep u Ooyiee pasHOOOpa3HBbI, HO U SIBJSIFOTCS Ooyiee cOaTaHCHPOBAHHBIMU H
TPUUUHHBIMUY, T.€. C OOJNbIIEH BEPOSITHOCTBIO MPHUBOMSIIIUMH K KJIACCH(PHUKALMU/TIPUHSITHIO
peLIeHnsl 10 MPaBHJIBHOW NMPUYMHE, a HE COCPENOTOYEHHBIMH HA HEPEJIEBAHTHBIX MPHU3HAKAX
M300paKeHMs, W TIO3TOMY C OOJbIIeH BEPOSTHOCTHIO OOECMEUMBAIOIIMMU  XOPOIIYIO
NPOM3BOIUTENBPHOCT B HIMPOKOM AMana3zoHe oOpas3uos. [na obecneueHHMs NMPUYMHHOCTH,
peanu3anyy, ONMUCAHHbIE B JAHHOM JOKYMEHTE, HCIOJBb3YIOTCS Ui TeHEPUPOBAHMS OOJBLINX
KOJINYECTB «PETPE3CHTATUBHBIX Ui COBOKYITHOCTH» CHHTETHYECKMX H300pakeHui (T.e.

CUHTETHUYECKUX H300paKeHM, B JOCTATOUYHOM Mepe NPEACTABISIOIUX H300paKeHHs IJis



BBIBOZIA U3 HUX MOJEJIbIO 3aKIFOUEHUI B X071€ padOoThI 11O BBIOJHEHUIO 3a1a4).

[0006] B onHOM acriekTe HACTOSIIEro H300PETeHHsI AJisi TeHEPUPOBAHMS] CHHTETHYECKUX
n300pakeHNH M3 MCXOAHBIX M300pakeHUIl IyTeM MepeHoca INPU3HAKOB HAa MCXOIHbIE
N300paKeHNsI C PEATUCTUYHOCTBIO HA YPOBHE IHMKCENEH HCIIONb3yeTCs HOBBIA aJrOPUTM
apupMeTHYECKOro nepeHoca. AJropuTM apupmMeTHIecKoro NepeHoca MOXKHO UCTIONIb30BaTh IS
T€HePUPOBAHUSI CHHTETUYECKUX «Ne(EeKTHBIXY» H300pakeHHH (T.e. M300pa)KeHUH, Ha KOTOPBIX
IPEe/ICTaBICHbI 1e(EeKThI) IyTeM AOMOIHEHHs «XOPOLINX» N300pakeHuil (T.e. n300pakeHuil, Ha
KOTOPBIX 3TH Je(eKThl He MPeNCTaBlIeHbl) C UCIOIb30BAHHEM H300pakeHuit camux aedexktos. B
Ka4ecTBe OIHOTO MMpUMeEpa, AJTOPUTM MOXKET TE€HEPHUPOBATh CHHTETHYECKUE H300pasKeHMs
IINPULEB C TpelnHaMH, Ae)OPMHUPOBAHHBIMU TMOPIIHSMH HW/HIM OPYrUMH JepeKTaMu C
UCTIONIb30BAaHUEM H300pakeHUH wmmpuies Oe3 nedekToB, a Takke H300pakeHHil aedeKkToB
IIpuleB. B kadecTBe APYyroro mpumepa, ajrOpuTM MOKET T€HEPUPOBATH CHHTETHYECKHE
n300pakeHHsi KOMIIOHEHTOB aBTOMOOMJIBHOTO Ky30Ba CO CKOJIAMHM, L[apanyiHAMU, BMSITHHAMHU
w/wm  apyrumMu  1eeKTaMH C HUCIOJNb30BAHHEM H300paKeHWH KOMIIOHEHTOB Ky30Ba 0e3
nedexToB, a Takke u300pakeHHi nedexToB. Takke BO3MOXKHBI MHOTOYHCJIEHHBIE APYTHe
NPUMEHEHHs TIPU KOHTPOJIE KaueCTBA MJIH B APYTUX KOHTEKCTAX.

[0007] B npyrux acmekTax HACTOSINEro H300peTeHHs Uil TeHEepUPOBAHHS
PEANTMCTUYHBIX CHHTETHUECKUX M300paskeHUH 13 UCXOMHBIX N300paKeHHid ¢ LEJIbI0 JOMOTHEHHS
Ooubnmorexkn n3o0pakeHui st oOydeHus: w/mimn Bamupanuu moaenu ABK (manpumep, mopenu
ABK Ha ocHOBe riyOOKOro oOy4YeHHs)) HUCIOJNB3YIOTCS  METOOMKH  HH(POBOTO
«peTyuIpoBaHuss». B omHOM TakoM acnekrte Ae(eKT, NPeNCTABICHHBIH Ha HCXOIHOM
n300pakeHNH, MOXKET OBITh YIaJIeH IyTeM MacKUpOBaHUs fedekTa Ha UCXOIHOM H300paKeHnH,
BBIYHCIIEHHUS] METPUK COOTBETCTBUS MeAY (1) 4acTAMH HCXOIXHOTO N300paKEHHsI, CMEKHBIMU C
MacKUpyeMOH 30HOH, W (2) IOPyrUMHM YacTSMH HMCXOIHOTO H300pakeHMs 3a MpenenamMu
MacCKUPYEMOM 30HBL, U 3alOJHEHHs MaCKUPYEeMOH YacTH HCKYCCTBEHHOW, HE CoAeprKallen
nedexra YacThIO HAa OCHOBE BBIYUCIEHHBIX METPUK. BO3MOXKHOCTH ynaneHus aepeKTOB ¢
n300pakeHN MOXET OKa3blBaTh TOHKOE, HO TJIyOOKOe BIMsSHHE Ha OMOIHOTEKy O0ydYaroiqux
n300pakeHH. B 4aCTHOCTH AOMONHSIOIINE «XOPOLINE» U «Ie(PEeKTHbIE» N300pa’KeHUs] MOKHO
UCIIOJIB30BATh COBMECTHO JJisl CBEICHUS K MUHUMYMY BIIUSIHUSI KOHTEKCTYaJIbHBIX HCKAKEHUIN
npu oOy4yennn mopenu ABK.

[0008] [pyrue MeTonuKH LU(PPOBOrO pPETYLUIUPOBAHUS COTJIACHO HACTOSIIEMY
U300pETEHNI0 TPUMEHSIOT TIyOOKoe OOy4eHHe, Takoe Kak TiyOokoe oOydeHHe Ha OCHOBE
YaCTHUYHOHN CBEPTKU. BapuaHThl 3THX METOAMK PETYLIMPOBAHUS HA OCHOBE IIyOOKOro o0yueHHs
MOJKHO MCTIOJIb30BaTh I yAaIeHus nedeKkTa ¢ UICXOAHOro n300paskeHus, fobasieHus nedexra
Ha HMCXOOHOE M300pakeHHe W/Win MOoAu(UKAUK (HAIpUMep, NMepeMeleH s I H3MEHEHHUs
BHEILIIHErO BMJA) MpPU3HAKa Ha MCXOAHOM HM300paxkeHnu. Hampumep, BapuUaHTBI STHX METOIUK
MO>KHO HCIOJIB30BaTh U YAAJEHHs TPEIIUHBI, CKOJIA, BOJIOKHA, Ne(OPMHPOBAHHOTO TOPLIHS
wii apyroro nedekra ¢ H300paskeHHs INMPHULIA, COAEPIKALIEro JIEKAPCTBEHHBIH IPOAYKT,
nobaByeHUsT Takoro nedexra Ha H300pakeHHWe INIMpHIa, Ha KOTOPOM 3TOT AedekT He Obul

npeaACTaBJICH M3HAYAJIbHO, WK NCPEMCIICHUA WA WHOM MOI[I/I(I)I/IKaI_II/II/I MCHHCKa WUJIN MTOPIIHSI,



NPEACTABICHHOTO Ha MCXOAHOM M300pa’keHUH MINPHIA. DTH METOAUKH PETYIIUPOBAHHS Ha
OCHOBEe TIIyOOKOro OOy4YeHHs VYOPOLIAIOT TIIATEJIbHOE IPOEKTUPOBAHHE OHOIHOTEKH
oOy4aromux M300pakeHUH H MOTYT MPENOCTaBUTh XOpOIIee pelIeHHe Jaaxe JUis
MHOTOHOMEHKJIATYPHBIX, MEIKOCEPUHHBIX MPHIIOKEHHUH, 11 KOTOPBIX OOBIMHO 3aTPYAHUTENBHO
HKOHOMHO pa3padboTaTh OMOMHMOTEKH 00YHAIOLINX U300paKEHUIN.

[0009] OOBIMHO METONWKHM IOMOJNHEHHs] HM300pa)KeHHi, pPacKpbITble B JTaHHOM
JOKYMEHTEe, MOTYT YyJiydliaTb mpousBoautenbHocTh ABK B oOTHOmEHHMH Kak «IOXKHBIX
NPOMYCKOB», TaK U <JIOKHBIX OTKa30B». METOAMKH HNOMOJHEHUS W300pa’KeHHid, BHOCSIIUE
U3MEHYHBOCTbh B M300pakeHHbIE aTpUOYThI/TPU3HAKK (HANPUMEpP, YPOBEHb MEHHCKA, pa3Mep
BO3AYIIHOTO 3a30pa, My3bIPbKH, HEOOJbLINE HEPOBHOCTH B CTEHKAX CTEKJITHHOM €MKOCTH H
T.J.), MOTYT SIBJIATBCSI OCOOEHHO TOJIE3HBIMU U1 YMEHBIICHHUS KOJTMYECTBA JIOXKHBIX OTKA30B.

[0010] Eme B apyrux acmeKkTax HACTOSINEro M300peTeHUs Uil OLEHKH MPUTOAHOCTH
Ooubnmmotek n3odpakeHuit aist o0ydyenus: w/wnu Banuaannu moaeneii ABK Ha ocHoBe riryOokoro
oOy4eHHs, W/UIU JUIsl OLEHKHU MPUTOJHOCTH OTAENbHBIX U300paKEHUH Ui BKIIOUEHHS B TaKUE
OMONMMOTEeKH, HCMONB3YIOTCA METONUKH KOHTposisi kKadecTBa. OHM MOTYT BKJIFOYATh Kak
METOAMKH KOHTPOJISI Ka4eCTBa MPHU «IIPEABAPUTENbHON 00pabOTKe», B KOTOPBIX U3MEHYHBOCTh
n300pakeHNH OLIEHUBAIOT MO HAOOpPY MAHHBIX, TAaK M METOAUKH KOHTPOJI KadecTBa MpHU
«mocaenyroomeir  o0padoTke», B KOTOPBIX OLIGHUBAIOT  CTENEHb  IMOAOOWS  MEXAy
CHHTETHUYECKUM/IONOTHEHHBIM N300paskeHneM U HabopoM M300pakeHnH (HarpuMep, peaibHbIX
n300pakeHN, KOTOpble HE OBLIIM M3MEHEHBI MyTeM AO00aBIIEHHs, YIAIECHUS W MOAU(PUKALIIH
n300pa’KEHHBIX IPU3HAKOB).

KPATKOE OITIUCAHUE N'PAOHUYECKUX MATEPHAJIOB

[0011] Cneumanucty B AaHHOHW 00JAacCTH TEXHUKH OYyAET MOHATHO, 4YTO (DHUIYpBI,
OINUCAHHbIE B HACTOSILEM JAOKYMEHTE, BKJIIOUEHB! I LieJeld WUTIOCTPALUU U HE OrPAaHUYMBAIOT
HacTosiiee nzooperenue. I'padudeckre MaTepuaisl He 00s3aTeNbHO N300pakeHsl B MaciTade,
U BMECTO 3TOr0O aKLEHT AEJIAeTCs Ha WJUIFOCTPALMIO MPHHLMUIIOB HACTOSILIEr0 HM300pEeTeHUs.
Heo0xoammo moHUMATh, YTO B HEKOTOPBIX CIy4YasX PasIHYHbIE aCTIEKThI OMUCAHHBIX BAPUAHTOB
peanu3anuu MOTYT OBITh MOKAa3aHbl MPEYBETUYEHHBIMH M YBEJIUYSHHBIMH Uil OOJEerdeHus
NIOHUMAHHS OTIMCAHHBIX BAPUAHTOB PEAU3ALINH.

[0012] Ha ¢ur. 1 mpencraeneHa ynpoieHHast CTPYKTypHasi CXeMa IPUMEPHOH CUCTEMBI,
KOTOpasi MOXET PEeaIN30BbIBATh PA3JMYHbIE METONUKH, ONHMCAHHBIE B JAHHOM JOKYMEHTE,
OTHOCSIIMECST K pa3paboTke  w/mimu  oueHke  Oubnuorekn — w300paskeHWdd IS
ABTOMATU3UPOBAHHOTO BU3YyaTbHOTO KOHTpPOJIsI (ABK).

[0013] Ha ¢wur. 2 uzobpakeHa mpUMEpHAs CHCTEMa BH3YaJbHOTO KOHTPOJIs, KOTOpas
MOJKET UCTIONB30BAThCS B TAKOW CUCTEMe, Kak cucTema mo ¢ur. 1.

[0014] Ha ¢ur. 3A-3C n3o0pakeHbl pa3IM4Hble MPUMEPHbIE THUIIBI €eMKOCTEH, KOTOPBIE
MOTYT HOABEPraThCsi KOHTPOJIFO C MCIIOJIb30BAHMEM TAKOW CHCTEMbI BU3YaJIbHOTO KOHTPOJIS, KaK
CHCTEMa BH3YaJIbHOTO KOHTPOJIS 1O (ur. 2.

[0015] Ha ¢ur. 4A n3obpaxkeH anroputM apupMeTudecKoro nepeHoca, KOTOPbIH MOXKET

UCTIONIB30BAThCA ISl 10OABJIEHHs MTPU3HAKOB HA M300pa’keHUs C PEaTUCTUUHOCTBIO HA YPOBHE



MUKCEJIEH.

[0016] Ha ¢ur. 4B u 4C m300paskeHbl MPUMEpPHbIE T'MCTOrPAMMBI MAaTPUILI AedeKTa,
KOTOpPBbIE MOTYT '€HEPHUPOBATHCS B XOJI€ aJITOPUTMa apupMeTUIecKoro nepeHoca mno ¢ur. 4A.

[0017] Ha ¢wur. 5 nuzobpakena npumepHasi oneparusi, B KOTOpOi U300pakeHue mpru3HaKa
npeoOpas3yeTcs B YHCIOBYIO MAaTPHLLY.

[0018] Ha ¢ur. 6 n3obpaxkenue mmpuua ¢ 00pa3oBaHHOMN BPYYHYIO peaibHON TPEIIMHON
CPaBHMBAETCS C CHHTETHYECKMM H300pakeHHWEeM IIMpHLA C TPEIUHOH, CreHepupOBaHHON
IU(PPOBBIM METOAOM, MIPUYEM CUHTETHYECKOE N300pakeHHe CreHEPUPOBAHO C UCTIOIb30BAHUEM
anroputMa apupMeTHIeCKOro rnepeHoca mno ¢Gur. 5.

[0019] Ha ¢ur. 7 mpencraBjieHO CpaBHEHHE Ha YPOBHE MUKCENEH, COOTBETCTBYIOIIEE
n300paskeHusiM Ha ur. 7.

[0020] Ha ¢ur. 8 nedexr, CHHTE3MPOBAHHBIA C HCIOJIB30BAHUEM TPATUIIMOHHOMN
METOAMKH, CPABHUBAETCS C JAe(EeKTOM, CHHTE3MPOBAHHBIM C HCIOJIB30BAHHUEM AallTOPHTMA
apupMeTHIeCKOoro nepeHoca 1o ¢ur. 5.

[0021] Ha ¢ur. 9A n3o0pakeHbl pa3iuyHble CHHTETHYECKHE N300paskeHus ¢ nedekTamu,
CT€HEPUPOBAHHBIMH C UCTIONIB30BAHUEM AJITOPUTMA apU(PMETHUECKOTO TIepeHoca 1o ¢ur. 5.

[0022] Ha ¢ur. 9B wuzobpaxkeH Habop mpuMepHBIX H300pakeHHH nedekTa B BHIE
TPELIUHBI, KaXI0€ M3 KOTOPBIX MOXKHO HCIOJB30BaTh B KadeCTBE BBOAA B AITOPUTM
apupMeTHIecKoro nepeHoca 1o ¢ur. 5.

[0023] Ha ¢ur. 10 u3oOpakeHbl TEIUIOBbIE KapThl, WCHOJb3yEeMbIe U OLEHKH
3¢ PeKTUBHOCTH TOMOJIHEHHBIX N300PaKESHHIA.

[0024] Ha ¢ur. 11 npencrasneH rpaguk, Ha KOTOPOM IOKa3aHa MPOH3BOAUTEIBHOCTD
HelipoHHOH cet ABK niisi pa3HbIX KOMOMHALMH CHUHTETHUECKHX M PEabHbIX H300pa’keHHi B
o0y4aroiiem 1 TeCTOBOM Habopax M300paskeHUH.

[0025] Ha ¢ur. 12 u3obpakeHa mpumepHas MOJENb YAaCTUYHOH CBEPTKH, KOTOPYIO
MOJKHO HCIIOJIb30BaTh i T€HEPUPOBAHUS CHUHTETHMYECKHX HM300paKeHUIl TMOCPEACTBOM
no0aByieHUsI, yIaJIeHUs HITH MOAU(UKALUY U300paKEHHBIX MPHU3HAKOB.

[0026] Ha ¢wur. 13 u3oOpaxkeHbl NPUMEPHbIE MACKH, KOTOPbIE MOIYT CIyYailHBIM
00pa3oM reHepupOBaThCs AJIsl HCTIOIb30BAHMS ITPU OOYUEHHH MOJIENIH YACTHYHOW CBEPTKH.

[0027] Ha ¢wur. 14 u3o0paxkeHbl TPU NPUMEPHBIE TOCIEAOBATEILHOCTH, B KOTOPBIX
CHHTETHYECKOE M300paKeHNe reHepupyeTcs nyTeM LudpoBoro ynaneHus nedexra ¢ peasbHOro
N300paKeHMsI ¢ UCTIOIb30BAaHHEM MOJIENTH YaCTHYHOHW CBEPTKH.

[0028] Ha ¢wur. 15 wusobpaxkeH Apyrodl mNpuUMep CHHTETUYECKOTO H300pasKeHUs,
CreHEepUPOBAHHOTO TyTeM MH(POBOTrO yrajdeHus AedekTa ¢ peaJbHOro H300pakeHUs C
UCTIOJNIB30BAHUEM MOJIEIH YaCTUYHOH CBEPTKH, COBMECTHO C PAa3HOCTHBIM HM300pa’keHUEM, Ha
KOTOPOM HM300pakeHO, Kak ObLIO MOAM(HUIIMPOBAHO peaibHOE U300 paKEHUE.

[0029] Ha ¢ur. 16 m3o0pakeHO peajqpbHOE H300pakeHWe Impuna ¢ AePeKToM H
CHUHTEeTHUYECKOe H300paskeHue wmmpuna 0e3 aedexrta, IpU STOM CHHTETHYECKOE H300pakeHHe
CT€HEpHUPOBAHO HAa OCHOBE DPEAJBHOI0 HM300pak€HUs] C HCIOJIb30BAHHMEM MOJENU YaCTUYHON

CBEPTKHU.



[0030] Ha ¢ur. 17 uzobpaskeHbl TpU NPUMEPHBIX H300pakeHust nedeKTa, KOTOpBIE,
HapsAy € MOJENbI0 YAaCTHYHOW CBEPTKH, MOXKHO HCIIOJB30BaTh sl LU(POBOro modaBieHUs
nedeKToB Ha M300pakeHus MIPHUIIA COTJIACHO MEPBOM METOUKE.

[0031] Ha c¢ur. 18 uzoOpaskeHbl ABE NpPUMEPHbIE IOCIEAOBATENBHOCTH, B KOTOPBIX
MOZIeJIb YaCTUYHOW CBEPTKHU UCIIONB3YeTCs il oOaBIeHus nedexra Ha n300paXkeHue IIpHLa,
COTJIACHO MEePBON METONIHKE.

[0032] Ha ¢ur. 19 usobpakeHo peanbHOe n300paxkeHue mmpuua Oe3 nedexra u
CHHTETHUYECKOE HM300pakKeHHe MIpHna ¢ OedeKTOM, MPU STOM CHHTETUYECKOe H300paskeHHe
CT€HEPUPOBAHO HA OCHOBE PEAJbHOTO M300pa’KEHUs] C HCIOJIb30BAHHEM MOJAETH YaCTUYHOM
CBEPTKH U NEPBOH METOIUKHU.

[0033] Ha ¢ur. 20 u3o0pakeHbl TPU NPUMEPHBIE TOCIEAOBATEILHOCTH, B KOTOPBIX
MOJIeJIb YACTUYHOH CBEPTKU UCIOJB3YeTCs 1Jisl odaBneHust nedekra Ha n300paskeHne MIpULa,
COTJIaCHO BTOPOU METOJUKE.

[0034] Ha ¢ur. 21 wuzobpakeHo peanbHOe H30oOpaskeHuwe mmpuna Oe3 nedexra u
CHHTETHYECKOE HM300pakKeHHe MIpHna ¢ OepeKTOM, MPHU 3TOM CHHTETUYECKOe H300pa’keHHe
CT€HEpUPOBAHO HAa OCHOBE DPEATBHOTO HM300paKEHUs! C HCIIOJIb30BAaHHMEM MOJAETH YaCTUYHOM
CBEPTKH U BTOPOU METOAUKH.

[0035] Ha ¢ur. 22 nzobpakeHa mpuUMepHasi MMOCIEN0BATEIbHOCTh, B KOTOPOH MOJEIb
YaCTUYHON CBEPTKM HCIONb3YyeTCs Ui MOAM(HKAINKA MEHHCKa Ha HM300pakKeHWH MINPHLA,
COIJIACHO TPEThEN METOAUKE.

[0036] Ha ¢ur. 23 m3o0paxkeHO peanbHOE H300pakeHHWE ILIMPULIA U CHHTETUYECKOE
n300pakeHre, MEHHCK Ha KOTOpPOM ObUl H3MEHeH LH(POBBIM METOAOM, IPU 3TOM
CHHTETHYECKOe M300paKeHHe CreHepUPOBAHO Ha OCHOBE pPEAJIbHOrO HM300paXKeHUs ¢
HCIOJIb30BAHUEM MOJAENN YaCTUYHON CBEPTKU U BTOPON METOAMKHU.

[0037] Ha ¢ur. 24A u 24B u300paskeHbl NPUMEPHBIE TEIIJIOBbIE KapThl, YKa3bIBAIOIUE
HAa TPUYMHHOCTB, JIEXKALIYID B OCHOBE MpeCKa3aHuil, ocymecTBisieMbix moneiasimu ABK Ha
OCHOBe TIyOOKOro oOydeHus, OOYYEHHBIX C TIOMOINBIO U 0€3 MOMOIIUM CHHTETHYECKUX
o0y4aromux u300pakeHuil.

[0038] Ha ¢ur. 25 mzobpaskeH MpUMEpHBIH MPOLECC TeHEPUPOBAHHS BU3YAIHU3ALUH,
KOTOPBI MOKHO HCIIOIB30BATh JUTSI OLIEHKU pa3HOoOpa3usi B HabOpe H300paskeHHt.

[0039] Ha ¢ur. 26A wuzoOpakeHa NpUMepHAsT BU3yaJM3allMs, CreHEPUPOBAHHAS C
MIOMOIIIBIO Tiporiecca o ¢ur. 25.

[0040] Ha ¢wur. 26B wusobpaxkeHa NpuMepHas BHU3yaTU3alUs, KOTOPYIHO MOKHO
UCTIONB30BATh ISl OLIEHKH Pa3sHOOOpasus B HaOOpe M300pakeHUil C MCIIONBb30BAaHUEM APYTOro
nporiecca.

[0041] Ha ¢ur. 27 wu3o0pakeH NPUMEPHBIH TNPOLECC OLEHKH MOJOOUS MEeXIy
CUHTETHYECKUM U300pakeHreM 1 HabopoM n300paskeHul.

[0042] Ha ¢ur. 28 mnpencraBieHa NpuUMepHas TUCTOTPAMMA, CTE€HEPHPOBAHHASI C
UCIIONIB30BAaHUEM ITpoliecca 1o ¢ur. 27.

[0043] Ha ¢ur. 29 npencrasneHa OJOK-CXeMa MPUMEPHOrO Crocoda reHepHupOBaHHS



CHHTETHYECKOT0 N300paskeHHsI TOCPEICTBOM MEPEHOCA MPU3HAKA Ha UCXOIHOE N300paKeHHE.

[0044] Ha ¢ur. 30 npencrasieHa OJOK-CXxeMa MPUMEPHOro Crocoda TeHepUpOBaHUS
CHHTETHYECKOTO M300pakeHUs] MOCPEACTBOM yHajeHus nedexTa, MpeacTaBIeHHOrO Ha
UCXOIHOM H300paKeHHH.

[0045] Ha ¢wur. 31 mpexncrapiena OJOK-CXeMa MPUMEPHOTO CIOCOOa T€HEPUPOBAHHUSI
CHHTETUYECKUX H300paK€HUH MOCPEACTBOM yIAJIeHHs WIM MOAU(UKAIMHM NPU3HAKOB,
IPE/ICTABICHHBIX HA UCXOIHBIX M300pa’keHUSX, WIH MOCPEACTBOM A00aBIeHHs N300paskeHHBIX
NPU3HAKOB HAa UCXOJIHBIE H300PAKEHHSI.

[0046] Ha ¢ur. 32 mpencraBieHa OJIOK-cXxeMa TNPUMEPHOro crocoda OLEHKU
CUHTETHYECKUX U300paKEeHUH JIJIsl HCIIOIb30BAHMSI B OMOINOTEKE 00y IIMX H300pasKeHUIH.

MNOJAPOBHOE OIIMCAHUE

[0047] PasnuynHble KOHIEMIMM, TNPEACTABJICHHbIE BbIIE U Oojiee MOIPOOHO
oOcCyK/aeMble HIDKE, MOTYT OBITh peajn30BaHbl JIOObIM W3 MHOTOYHCIIEHHBIX CIIOCOOOB, U
ONUCAHHBIE KOHIENLIWU HE OrPaHUYEHbl KAaKUM-JMOO KOHKPETHBIM CIOCOOOM peajH3alyH.
ITprMeps! BApHAHTOB pean3aLii MPEICTABICHBI ISl HIUTFOCTPATUBHBIX LIEJIEH.

[0048] B kOHTEKCTE MAHHOTO JOKYMEHTAa TEPMHUHBI «CHHTETUYECKOE M300parKeHHe» |
«IIOTIOJIHEHHOE H300pakeHHe» (MCIONb3yeMble B3aMMO3aMEHSEMO) B IIEJIOM OTHOCSTCS K
H300paKEHNI0, KOTOpOe ObUTO HMHU(POBBIM METOAOM HM3MEHEHO ISl MPEACTABICHUS 4Yero-Jndo
OTJMYHOTO OT TOTO, YTO OBUIO MPEACTABIEHO Ha H300paKEHHH M3HAYAIBbHO, U KOTOPOe
HEOOXOIMMO OTJIMYATh OT BBIBOAA, MOJYYaeMOro mpu o0paboTke M300pa’keHWH APYTruX THUIIOB
(Harmpumep, TPU  PETyJIMPOBKE KOHTPACTa, W3MEHEHHHM pas3pelleHHs, KaJApHUpPOBAHUH,
GuUIbTpaLUK U T.J.), KOTOPbIE HE U3MEHSIOT CYIIHOCTH M300paxkeHHOro npenmera. M HaoOopor,
«peajbHOE H300pa)KeHHEe» B KOHTEKCTE NAHHOTO JOKYMEHTa OTHOCUTCA K H300pa)KEeHUIO,
KOTOPOE HE SIBJIETCS CHHTETHYECKUM/IOTIOJTHEHHBIM H300paskeHneM, BHE 3aBUCUMOCTH OT TOTO,
Obuta JIM paHee NMpUMEHEHa K 3ToMy n3o0paxeHuro odpaborka npyrux tuna(-oB). «McxomHoe
u300pakeHne» B KOHTEKCTE JAHHOTO AOKYMEHTa MPEACTaBisieT cOOOl u300pakeHHne, KOTOpoe
TIOJIBEPraeTCs udposoi MOIU(UKALTIH c LEJTBIO TeHEePUPOBAHHUSI
CHHTETHUYECKOTO/IOTIOIHEHHOTO  M300paKeHUs] M MOJKET TMPEACTaBIsATh COOOH peasbHOEe
u300pakeHre WM CHUHTETUYEeCKoe Hu30o0pakeHue (Harmpumep, H300paskeHHe, KOTOpoe ObUIo
JOTIOJTHEHO paHee, Mepel JOMOJHUTENbHBIM LHUKJIOM AomnojHeHus). CChbUIKM B JaHHOM
IOKYMEHTE Ha M300pakeHHBIE IIPU3HAKI» (HApUMeEp, U300pakeHHbIe «1e(EKThI») SBISIOTCS
CCBUIKAMH Ha XapaKTEPHbIE MPU3HAKHU MPEAMETA, H300paKeHNE KOTOPOTO MOJy4eHO (HarpuMep,
TPELINHY WJIM MEHHCK IIMPHLA, NMOKAa3aHHbIE HA M300pa’keHHH INNPULA, WIH [AparnuHy N
BMATHHY Ha KOMITOHEHTE aBTOMOOWJIBHOTO Ky30Ba, IOKa3aHHbIE Ha HW300PaKEHHH 3TOTO
KOMITOHEHTa, U T.J1.), © UX HEOOXOAUMO OTJINYATh OT MPU3HAKOB CAMOTO U300paKeHHsI, KOTOpPbIE
HE OTHOCATCS K CBOMCTBaM M300pakeHHOro mpeamera (HampuMmep, OT OTCYTCTBYIOLIUX I
NOBPEXKIACHHbIX YacTell M300pa)KeHUs, TAKUX KaK BbIIBETUINE WM HCIOPYEHHBbIE YaCTH
N300paKeHNsI U T.11.).

[0049] Ha ¢wur. 1 npencraBieHa ynpolieHHas: CTPYKTYpHasi cxeMa MPUMEPHOI CUCTEMBI

100, KOTOpast MOKET p€aJIM30BbIBATh PA3JIMIHBbIC METOAUKH, OIMTMCAHHBIC B JAHHOM OOKYMEHTEC U



OTHOCALINECS K pa3padoTKe W/WiIM OueHke OnOIMOTeKH H300pakeHuil myisg OOydeHus W/uiu
BAIMJALIMKA aBTOMATU3UPOBAHHOrO BHU3yajbHOro koHTposss (ABK). Hanpuwmep, Oubmuoreky
n300pa’keHNH MOKHO HCIIOJIb30BaTh C LIENbI0 OOYYEHMs OIHOM WM HECKOJBbKUX HEHPOHHBIX
cereii 1 BeimonHeHus 3amad ABK. Ilocne oOyuenust n kBanudukauy HEHpPOHHbIE CETh(-H)
MO>KHO HCIIOJIb30BaTh MJIsi KOHTPOJI KadecTBa BO BpeMsl INPOM3BOACTBA (W/WIM B APYTUX
KOHTEKCTaX) ¢ LeJNbl0 OOHapykeHHs nedekToB. B (apmaneBTHUECKOM KOHTEKCTe, Hampumep,
HeliponHbie ceTh(-u) ABK MOXHO ucronb3oBatTh st OOHApyskeHUs: NeeKTOB, CBA3aHHBIX CO
mnpuuamMy, (GprakoHaMu, KapTPUIKAMH MM €MKOCTSMH APYTHX THIOB, (HApUMeEp, TPEIIUH,
L[apanuH, MATE€H, OTCYTCTBYIOLIMX KOMIIOHEHTOB W T.JI. €MKOCTeW) W/mim Ayt OOHapy)KeHUs
ne(eKToB, CBSI3aHHBIX C TEKYUYHUMH N JMO(UIM3UPOBAHHBIME JIEKAPCTBEHHBIMH MPOAYKTAMH
BHYTPU €MKOCTeH (HampuMep, HaJM4YUsl BOJIOKOH W/WJIW APYTHMX HMHOPOINHBIX dYacTull). B
Ka4yecTBe APYroro mpuMepa, B aBTOMOOMJIBHOM KOHTEKCTe, HelpoHHble ceTh(-u) ABK MokHO
UCTIONB30BaTh Uil OOHApyKeHHs 1e(eKTOB B Ky30BE aBTOMOOWIIEH WM APYTHUX TPAHCIIOPTHBIX
cpeacTB (HampuMmep, TPELIMH, LAPANUH, BMITHH, MATEH W T.J.) B XOJI€ NMPOU3BOJCTBA W/WIN B
Apyrue MOMEHTHI BPEMEHH (HampuMep, Ui OKa3aHUs TIOMOIIHM B OINPENEIEHUH CIPaBeIIMBON
LIEHBI TIPH MTEPETIPOAANKE, TPOBEPKH COCTOSIHHS BO3BPALLIEHHOTO MPOKATHOTO aBTOMOOWIIS U T.11.).
Tax:ke BO3MOXXHBI MHOTOYHCIIEHHBIE ApPYrue NnpuMeHeHHs. [I0CKOJIBKY PacKpBITbIE METOAMKH
MOTYT 3HAUUTENIbHO COKpAINATh 3aTpaTbl M BPEMs, CBSI3aHHBIE C IMOCTPOEHHEM OHMOIMOTEKH
n3o0pakennii, HelipoHHble ceth ABK MOXHO ucnonb3oBaTh U1t OOHApY>KEHUS] BHIUMBIX
ne(eKTOB MPAaKTUYECKH B JIFOOOM NMPUMEHEHUU KOHTPOJIS KadecTBa (HApHUMeEp, MPH MPOBEPKE
COCTOSIHUSL PUOOPOB, OOJHMLIOBKU 3AaHUH, TEKCTHIIBHBIX W3JENUH, U3MENUN U3 CTeKIa U T.I.
nepen cObitoMm). ITOHATHO, YTO, XOTS TpPENCTABIECHHbIE B JAHHOM AOKYMEHTE INPHUMEPHI B
OCHOBHOM OTHOCSITCS K (papManeBTHUEeCKOMY KOHTEKCTY, ONHCAHHbIE B JAHHOM JOKYMEHTE
METOAUKM HE HYXXHO OrpaHWYMBaTh ATHUMU IpPUMEHEHHsMHU. bonee TOro, B HEKOTOPBIX
peanu3anysix CHHTETHYECKHEe HM300paKEHUsS! HCIIONBb3YIOT C LEJIbI0, OTJIMYHON OT OOyueHHs
HeliponHoii cetn ABK. Hanpumep, 5T n300pakeHus MOKHO BMECTO 3TOrO HCIOJIb30BaTh JJIsI
KBaJH(PHUKALMKA CUCTEMbI, B KOTOPOH HCHOJB3YETCS KOMIBIOTEPHOE 3peHue 0e3 riiyOoKoro
oOyueHusl.

[0050] Cucrema 100 comepxut cucremy 102 BHU3yaqbHOTO KOHTPOJIS, BBITIOJIHEHHYIO C
BO3MOKHOCTBIO TOJYYCHHs H300paXeHUH Uit oOy4eHHs Wik Banupjanuu. B wactHOCTH,
cucrema 102 BU3yaJbHOTO KOHTPOJII COIEPKUT ammaparHoe obdecrnedeHue (Hampumep,
TPAHCTIOPTHPOBOYHBI MEXaHU3M, HCTOYHHMK(M) cBeTa, (orokamepy(-bl) M T.JO.), a TaKXKe
NPOTrPaMMHO-aNIapaTHOe W/ MIIH MPOrpaMMHOE obecriedeHrne, KOTOpoe CKOH(PHUIYPHPOBAHO IJIs
CheMKH ITU(PPOBBIX M300pakeHUi o0pasia (HarmpuMmep, eMKOCTH, COAepIKaIIel TEeKYy4dyr Cpeny
Wil TuoGMIM3NpOBaHHOe BemmecTBo). OnuH mpumep cuctemsl 102 BH3YanbHOTO KOHTPOJIS
OIMCAaH HUXKE CO CCBUTKON Ha (pHr. 2, XOTS MOXKHO UCIIOJIB30BATh JFOOYIO MOAXOMSAIYIO CHCTEMY
BU3YJILHOIO KOHTpOJIA. B HEKOTOPBIX BapuaHTax OCYyLIECTBJIEHHs cucrema 102 BU3yanbHOIO
KOHTPOJISI SIBJSIETCS. aBTOHOMHOH (Hampumep, J1abopaTOpHOH) «UMHUTHUPYIOLIEH CTaHIHEH»,
KOTOpasi TOYHO BOCIIPOM3BOJAUT BaXKHbIE ACHEKTHI CTAHLUU OOOPYNOBAaHUS IMPOMBILIIEHHON

JUHUM (HampuMep, ONTHKY, OCBELIEHHEe M T.J.), TeM caMbIM OOecreuuBas BO3MOXKHOCTb



pa3paboTtku OubnuoTeku Uit 00ydeHHs W/HIIN BaJUAALUH, He IPUBOAS K M3JIULIHEMY BPEMEHHU
npocTosi 0OOPYAOBAHUS MPOMBIIUIEHHOW JHHMU. Pa3paboTka, KOMIOHOBKA M HCIHOJb30BAHUE
NPUMEPHBIX UMHUTHUPYIOLIMX CTaHLUMN MOKa3aHbl U OOCykneHbl B 3asBke Ha marteHT PCT Ne
PCT/US20/59776 (o3arnaBnennoii «Offline Troubleshooting and Development for Automated
Visual Inspection Stations» u momanno#t 10 HosiOpst 2020 r.), MoNHOE ConepKaHHe KOTOPOH
BKJIFOYEHO B JAaHHBIM JOKYMEHT IOCPEACTBOM CCBUIKH. B Apyrux BapuaHTax OCYLIECTBIEHUS
cucteMa 102 BU3yaJbHOrO KOHTPOJS NPencTaBisier coOoi 0OOpyaOBaHHE MPOMBIIIIEHHON
JUHUH, KOTOPOE TaK>Ke HCIIONb3YeTCsl B X0 MPOU3BOJICTBA.

[0051] Cucrema 102 BH3yaJbHOTO KOHTPOJSI MOJKET MOCJIENOBATENIbHO (HOPMHPOBATH
u300pakeHre KakIoro u3 psiga obpasuoB (Hampumep, emkocrteii). s storo cucrema 102
BU3YQJIbHOTO KOHTPOJII MOJKET BKJIFOUATh B ce0si wiu padoTaTh B COYETAHHH C POOOTOM,
paboTaromyiM B JAEKapTOBOH CHCTEME€ KOOPIMHAT, KOHBEHEPHOH JIGHTOH, KapycCelblo,
3BE3OYKONH W/WJIM JPYTUMH CPENCTBAMH TPAHCIOPTUPOBKH, KOTOPBIE MOCIENOBATEIHbHO
nepeMeInarT KXl 00pas3el] B MogXoasiIee MONIoKeHne 1 (GOpMUPOBAHHS H300paKEeHUs, a
3aTeM MepeMemaT o0pasell B CTOPOHY NOCJTE 3aBeplleHHs (OPMHUPOBAHUS H300paKEHHS
oOpasma. Xors 3TO He moka3aHo Ha ¢ur. 1, cucrema 102 BHU3yasbHOrO KOHTPOJISI MOKET
comepxkaTth HMHTEp(ENC CBSA3HM W MPOLECCOPbI Ui OOECIeYeHHsT CBSI3U C KOMITBIOTEPHOM
cucremon 104.

[0052] KommbroTepHasi cucrema 104 B mesioM MOKET ObITh BBITIOJTHEHA C BO3MOKHOCTBIO
KOHTpOJIsi/aBTOMAaTH3aluu  paboTel  cucteMbl 102 BH3yaJbHOrO KOHTPOJS, a TakXke C
BO3MOXKHOCTBIO TTpHEMa U 00paboTKH M300paKeHMH, CHATBHIX/CreHepUPOBaHHBIX cucTeMoi 102
BU3YaJIbHOIO KOHTPOJIS, KaK JOMOJIHUTENbHO o0cyskaaercs Hke. KomnbrorepHas cucrema 104
MOXET MPEeACTaBISIT COOOM KOMIBIOTEp OOIIEro Ha3HAYEeHUs, KOTOPbIH CHEeNHATbHO
3arporpaMMHUpPOBAaH HAa BBINOJHEHHE OOCY)KAAeMBbIX B JaHHOM JOKYMEHTE OINepaLi, WM
BBIYHUCIIUTENIbHOE YCTPOICTBO CrienuaibHOro HasHaueHus. Kax BunHO Ha ¢ur. 1, koMmbroTepHas
cucrema 104 comepxur Omok 110 obpabotkm u Onok 114 mamsitn. OEHAKO B HEKOTOPBIX
BApPUAHTAX OCYIIECTBJIICHUS KOMIIbIOTepHas cucrema 104 conmepxxur naBa wim  Oonee
KOMITBIOTEPOB, KOTOpBIE JHOO PaCIONIOKEHbl BMeCTe, JTUOO yaaleHsl APYyr OT apyra. B stux
pacrpefieieHHbIX BapHaHTaX OCYIIECTBJIEHMs OIepally, OMHMCAHHbIE B JaHHOM JOKYMEHTE U
otHocsiuecss kK Onoky 110 obpaborku u Onoky 114 mamsté wiu K JI0OOMY U3 MOAYJIEH,
peanusyembix npu ucnojHeHun OyiokoMm 110 obpaboTkm komanz, xpaHsmuxcs B Onmoke 114
MaMSITH, MOTYT OBITh pa3IesIeHbl MEXKIY HECKOJbKUMU OJIOKaMH 00paOOTKH H/MTH HECKOJIBKUMHU
OJIOKaMH TTaMSITH.

[0053] Bnok 110 0OpaboTKu COAEPKUT OAMH UM HECKOJBKO MPOLIECCOPOB, KAXKIbIA M3
KOTOPBIX MOXKET TPEACTaBIsATh COOOH MpPOrpaMMHUpPYeMbIi  MHKPOIPOLIECCOpP, KOTOPBI
UCTIOJIHAET KOMaH/Bl MPOrPaMMHOIO oOecredeHus, XpaHsmuecs B Onoke 114 mamsru, nis
UCTIOJIHEHHs] HEKOTOPBIX HJIM BCeX (DYHKIMH KOMITBIOTEPHOH cucteMbl 104, Kak OMHCAaHO B
naHHOM nokyMmeHTe. biok 110 oOpaboTku MOXKET comepskaThb, HAPUMEP, OAMH HIJIM HECKOJIBKO
rpaduueckux mnponeccopo (GPU) w/mnu omvH MM HECKOJNBKO LEHTPAJIbHBIX HPOLECCOPOB

(CPU). AnpTepHaTUBHO WJIHM B JOIMOJIHEHHE, OJUH WJIM HECKOJIbKO mpoueccopoB B Onoke 110
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0o0paloOTKM MOTYT TMpPEACTAaBIATH COOOM  MIpPOIECCOpBl  APYTHUX THIOB  (HAmpumep,
CHeLMAIN3UPOBAaHHBIE HHTErpaibHble MUKpocxeMbl (ASIC), mporpaMmMupyeMble MMOJIb30BaTENEM
BeHTUIbHBIE MaTpullbl (FPGA) m T. 1), u HekoTopble (PYHKIMOHAIbHBIE BO3MOXKHOCTHU
KOMITBIOTEPHOH cucTeMbl 104, Kak OMMCAHO B AAHHOM JOKYMEHTE, BMECTO 3TOTO MOTYT OBITh
peann30BaHbl B alMapaTHOM O0ECTICUEHHH.

[0054] Bnok 114 mamsaTH MOXET coAepkKaTb ONHO WJIM HECKOJbKO HHEPro3aBUCHMBIX
W/WIIM HEPrOHEe3aBUCUMBIX 3alIOMUHAIOINX yCcTpoicTB. biok 114 mamsitu Moxer comepkarb
3aMOMHUHAIOLIEE YCTPOHCTBO JIFOOBIX MOAXOMSIIMX THIA WM THIIOB, HANPUMEP MOCTOSHHOE
3anomuHaromee ycrpoiictso (ROM) u/unmu omnepaTuBHOE 3anoMuHaroIee yeTpoictBo (RAM),
(aeur-namsaTh, TBEpAOTENbHBINM Hakonutenb (SSD), Hakomurens Ha xecTkoMm aucke (HDD) u
Tak panee. B coBokymHocTH Onok 114 maMsaTH MOXKET XPaHWUTh OFHO WM HECKOJIbKO
NPUIOKEHUH TPOrPaMMHOrO  OOECHeueHUs, JaHHble, TNPUHSITHIE/UCIIONB3yEeMble STHMH
NPUJIOKEHUSIMH, U TaHHBIE, BEIBOAUMBIE/TEHEPUPYEMBIE STUMH MPHIIOKEHUSIMU.

[0055] B wacrroctn, B Onoke 114 mamsTH XpaHATCS KOMAaHABI IMPOrPAMMHOTO
obecrieyeHHs Pa3IUYHBIX MOJYJieH, KOTOpble mnpu ucnojHeHun Oyiokom 110 obpaboTku
BBIMOJIHSIOT Pa3inyHble (YHKIUU C LeNbI0 0OyUeHus], BaJHIalNH W/ WiIN KBaTH(UKAIMKA OXHOM
WM HECKONbKHUX HeWpoHHBIX cereii ABK, w/mumm mporpammuoro obecrieuenuss ABK npyrux
TUTIOB (HampUMep, MPOrPaAaMMHOrO OOecCreueHusi KOMIBIOTEPHOTO 3peHus). B wacTHOCTH, B
NPUMEPHOM BapuaHTe ocyuiectBieHus: nmo ¢ur. 1 Omok 114 mamsartu comepkut monysb 120
HeiiponHoli cetu ABK, monynp 122 ynpaBnenus cuctemoil BusyanpbHOro kontpons (VIS),
mMonyib 124 pacumpenust Oubnuorekn U Monysp 126 oneHku Oubnmorexkn/nzobpakeHuit. B
APYTUX BapUaHTaxX OCyLIecTBIeHUs u3 Osoka 114 mamsaTu MOryT ObITh MCKJIIOYEHBI OJUH HIIN
HEeCKOJIbKO u3 moayJen 120, 122, 124 u 126, u/umu oH MOXKET COAep KaTh OJUH I HECKOJIBKO
JOTOJHUTENBHBIX MoOAyJed. Kak oTMmeueHO Bbllle, KOMIBIOTEpHas cucrema 104 wmoxer
IPEeCTAaBISTh COOOH pacHpeneeHHYI0 CHCTEMY, M B 3TOM CJIydae OAMH, HEKOTOPbIE UJIH BCE U3
moxayaeir 120, 122, 124 u 126 mMoryT ObITh MOJHOCTBIO WJIM YACTHYHO PEAJM30BAHBI JAPYTHM
KOMITBIOTEPHBIM YCTPOMCTBOM WJIM CUCTEMOM (HampUMep, YIaJIEHHBIM CEPBEPOM, COETMHEHHBIM
C KOMIBIOTEpHOH cucremoir 104 mocpencTBOM OAHON WM HECKOJNBKUX MPOBOIHBIX H/MIIH
OecrnpoBOIHBIX ceTel ¢Bsi3u). bonee Toro, GyHKIMOHAbHBIE BO3MOXKHOCTH JTEOOOTO U3 MOAYJIeH
120, 122, 124 u 126 MoryT OBITh pa3nesieHbl MEXIY Pa3HbIMU MPUIOKEHUSIMHU MPOTrPAMMHOIO
obecrieuerns. B kauecTBe JMIIb OFHOrO TNPUMEpa, B BapPHAHTE OCYLIECTBJICHUS, TAE
KOMIbIOTepHasE cuctema 104 ocymecTBiseT AOCTYyn K BeO-cepBUCY it OOydYeHUs u
HCIIOJIb30BAHUS OJTHOM UJIM HECKOJIbKUX HeHpOoHHBIX ceTeil ABK, HexoTophle ninu Bce U3 KOMaHA
nporpaMMHoro obecriedernss moayns 120 Heiiponnoit cetu ABK wmoryt XpaHutbes u
WCITOJIHSATBCS] HA YAAJIEHHOM CepBepe.

[0056] Monyne 120 wetiponnoit cetu ABK comepkutr mporpammHoe obecrieueHue,
KOTOPOE HUCIIONIb3YeT N300pakeHus, Xpansimuecs: B Oudmoreke 140 obydaromux n300paskeHuH,
1y 0Oy4ueHHsI OMHON WM HeCKONbKUX HelpoHHbIX cereit ABK. bubmuoreka 140 oOyuaromux
n300pakeHN MOKET XpaHUTbCsl B OJoke 114 mamsaTé wW/WiaM JIpyroM JIOKaJIbHOM WM

yIAJeHHOM 3allOMUHAIOINEM yCTPOWCTBE (HampuMmep, B 3alOMHHAIOLIEM YCTPOMCTBE,
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MOJKJIFOYEHHOM K yHIaJieHHOMY cepBepy OuOnmorekw, W T.1.). B HEKOTOPBIX BapHUaHTax
OCYILIECTBIIEHHsI B JONOJHEHHE K oOydeHuto monyib 120 Heiiponnoit cetu ABK wmosxer
peann3oBbIBaTh/3amycKaTh 0OyueHHble HelipoHHble ceTbh(-u) ABK, Hampumep, mnyrem
NPUMEHEHUs] N300paKeHUH, HEJaBHO MOJy4eHHBIX cucteMoi 102 BH3yanbHOro KOHTpOJs (MM
APYro CHUCTEMOH BH3yallbHOTO KOHTPOJIS), K HEHPOHHBIM CeTH(-fM) [N BaJHIALHH,
KBaJIN(UKALUN WK, BO3SMOXKHO, 1aXke pabOThI IO BBIIOJHEHUIO 3a/1a4. B pa3anyHbIX BapuaHTax
ocyuectBieHust HelipoHHble ceTh(-u) ABK, oOyuennbie monynem 120 neiiponHoi cetn ABK,
KJIACCU(PUIUPYIOT M300paskeHus: B LiejoM (Hampumep, AedekT Wik OTCYyTCTBHE nedeKTa, WIH
HAJIMYME WM OTCYTCTBHE He(ekTa KOHKPETHOrO TUMA U T.1.), KIACCUPUIHPYIOT U300paKeHHsI
Ha TIONMUKCENIbHONW OCHOBe (T.. CErMEHTHPYIOT U300paskeHue), OOHAPYKUBAKOT Ha
n300pakeHUsIx OOBEKThI (HampuMep, OOHAPYKUBAIOT HAJMYME U TIOJOKeHue JaedekToB
KOHKPETHBIX THIIOB, TAKUX KaK LIAPAIUHBI, TPELUIMHbBI, HHOPOAHbIC TeJla U T.J.) WIH BBIIOJIHIIOT
HEKOTOPYI0 KOMOHWHAIMIO YKA3aHHOTO (HampuMmep, OHA HEWpOHHas CeTh KIacCHU(PUIUpYeT
n300pakeHmst, a JApyras BBINOJHSET OOHApy’keHHe OOBEKTOB). B HEKOTOPBIX peanu3auusx
monyib 120 netiponHo# cetn ABK renepupyeT (1o mpuuuHaM, KOTOpbIe OOCYKIAIOTCS HIDKE)
TEIUIOBBIE KapThl, CBsI3aHHBIE C padoToil oOyueHHbIX HelpoHHBIX ceth(-ei) ABK. Jlmst sToro
monysib 120 HetiponHoit cetu ABK Moxer comep:kaTh mporpamMMHOe obOecriedeHue Jyist
rinybokoro oOyuenust, Takoe kak MVTec or HALCON®, Vidi® ot Cognex®, Rekognition® ot
Amazon®, TensorFlow, PyTorch w/unn moboe apyroe momxopsinee, UMEIOIIeecss B HATUIHH
WIA BBIIOJHEHHOE TIOJ 3aka3 MporpaMMmHoe olecriedeHue i TIyOOKOro oOy4eHwus.
IIporpammuoe obecneuenue moxayisi 120 HeiiponHoii cetm ABK Moxer ObITh yCTaHOBJIEHO
NOBEPX OAHON WJIM HECKOJIbKMX IPEIBAPUTENbHO OOYYEHHBIX CETeH, TakuX Kak, Hampumep,
ResNet50 unu VGGNet, u/nim 0QHOM M1 HECKOJbKUX BBIITOJHEHHBIX IO 3aKa3 CETEH.

[0057] B HekoTOpbIX BapHaHTaX OCYIIECTBIEHUS MoAyiab 122 ympasnenuss VIS
KOHTPOJIMpYeT/aBTOMATH3UpYeT paboty cuctembl 102 BU3yaJbHOrO KOHTPOJS TaK, HTO
u3o0pakeHust 00pa3loB (Hampumep, H300paKEHUST EMKOCTeH) MOTyT TeHEepPHpPOBATHCS C
HE3HAYUTEJIbHBIM y4YacTHEM 4YeyioBeka wiu Oe3 Hero. Moxaynb 122 ympasnenus VIS moxker
yKa3bIBaTh 33/IaHHON Kamepe CHTh N300paskeHne oOpasiia, OTIPABIISS HA 3Ty KaMepy KOMaHAy
WIN JIPYTOi 3JIEKTPOHHBIN CUTHAJ (HAIpUMep, TeHEPUPYs UMITYJIbC Ha JIMHUHU YIIPABJICHUS H T.
n.). Cucrema 102 BU3yaJIbHOTO KOHTPOJISI MOKET OTIPABIISATh CHAThIE N300pasKeHUsI eMKOCTEN B
KOMITBIOTEpHYIO cucTeMy 104, KOTOpasi MOXKeT COXpaHsATh H300paskeHus B Oyoke 114 mamsitu
Ui JIOKaJdbHOH 00paboTku. B ampTepHaTHBHBIX BapHaHTaxX OCYLIECTBIEHHs cuctema 102
BU3YaJIbHOTO KOHTPOJISI MOXKET YIIPABJSATBCS JIOKAJIBHO, U B 3TOM Cllydae Moayib 122
ynpasieHuss VIS Moker uMeTp MeHbINYIO (PYHKIMOHAJIBHOCTh, YE€M OMHCAHO B JaHHOM
NOKYMeHTe (HampuMmep, OMepUpPOBaTh TOJBKO H3BJICUYECHHEM H300paskeHWi u3 cuctemsl 102
BU3YaJIbHOTO KOHTPOJIS), FITH MOXKET OBbITh OJTHOCTBIO MCKITFOUEH U3 OJyoka 114 mamsitw.

[0058] Monyne 124 pacumpenust OubmuoTekn (Takke Ha3bIBAEMBbIi B IaHHOM
IOKYMEHTE IpPOCTO «MOAyJib 124») oOpabarbiBaeT m300paXkeHHs OOpasLOB, I€HEPUPYEMbIE
cucremoii 102 BH3yaJbHOrO KOHTPOJS (W/WIM APYTUMH CUCTEMAaMU BU3YaJIbHOTO KOHTPOJIS),

AJist  TCHEPHUPOBAHUS AOMOJIHUTCIIBHBIX, CI/IHTeTI/ILIeCKI/IX/I[OHOJ'IHeHHbIX 1/1306pa>1<eH1/11‘/'1 JJIA



12

BKJIFOUEHUs B Onbnuoreky 140 oOyuarommx uzoOpakeHnit. Monynb 124 MOXeT peann3oBbIBaTH
OHY WJIHM HECKOJbKO METOIUK JONOJHEHUs H300pakeHUl, BKIOYas OOy OAHY WIH
HECKOJIbKO M3 METOIUK JOMNOJHEHUS HM300pakeHMH, PacKpbITHIX B JaHHOM nokyMmeHTte. Kak
OOCYyZI€HO HIDKE, HEKOTOpble W3 OTHUX METOIUK JAOINOJHEHUS H300paKeHUi MOryT
UCMIONIB30BAaTh Ul TE€HEPUPOBAHHMsI CHHTETHMYECKUX H300paxkeHuit Oubmmorexy 142
n300pakeHni npusHakoB. bubnuoreka 142 n3o0paskeHuii IPU3HAKOB MOXKET XPAaHUTBCS B OJIOKe
114 mnamsTu w/wnum  APYyroM JIOKaJbHOM WM YAAJEHHOM 3allOMUHAIOLIEM YCTpOICTBE
(HampuMep, B 3aTIOMHHAIOLIEM YCTPOMCTBE, COEIMHEHHOM C YAAJIEHHBIM CepBEpOM OHUOIMOTEKH,
U T.J.) ¥ COAEPKUT M300pakeHus: 1e(eKTOB pa3IMUHbIX THIIOB (HAPUMEp, TPELIUH, LAPaIlvH,
CKOJIOB, TSTE€H, WHOPOAHBIX TeN M T.J.) W/WIM H300pa’KeHUsT Pa3HOBUAHOCTEH Ne(deKTOB
KQXIOro TUna (HampuMmep, TPEIIUH C Pa3sHbIMH pa3MepaMu /MM CTPYKTYpaMH, WHOPOIHBIX
TeJ, MUMEKIINX pasHble (GOPMBI M pa3Mepbl, M T.JA.). AJIBTEPHATHBHO HJIH B JOIOJHEHUE
oubmuoreka 142 wu300pakeHUH TNPU3HAKOB MOXKET COAEpPkKaTb H300PaKEHUS TPU3HAKOB
Pa3NUYHBIX JPYTUX THUMOB (HampuUMep, Pa3sHBIX MEHHUCKOB), KOTOPBIE MOTYT JIEMOHCTPHUPOBATH
WIH He TeMOHCTPUpPOBaTh nedekTol. M3o00pakeHus B oubaroreke 142 n3odpakeHUi MPU3HAKOB
MOTYT TPEACTaBIATh COOOH KaapuUpOBaHHBIE YYACTKH TMOJIHBIX H300pakeHHi 00pasIoB,
HAIpUMep TaK, YTO CYIIECTBEHHAS YaCTh KAKIOTO H300paKeHHsT CONEPIKUT MPHU3HAK (HaIpuMep,
nedexr).

[0059] OO6praHO Oubmmoreka 142 wu300pakeHUI TPU3HAKOB MOXKET COAEPKATh
n300pakeHNsI MPU3HAKA MPAKTHYECKH JIFOOBIX TUIA(-0B), CBSI3aHHBIX ¢ 00pa3Lamu, Al KOTOPbIX
dbopmupyrorcss m3oOpakeHus. B ¢apmaneBTuueckoM KOHTEKCTe, Hampumep, Oubinoreka 142
n300pakeHNH NMPHU3HAKOB MOXKET COAepaThb Ne(eKThbl, CBA3aHHBIE C €MKOCTAMHU (Hampumep,
IINPHULIAMH, KapTpUaKamMy, (IakoOHaAMH U T.1.), CONEP’KUMBIM €MKOCTeH (Hampumep, TeKy4uMu
WM MO UIN3UPOBAHHBIMH JIEKAPCTBEHHBIMH NPOAYKTAMH) WU/WIIN B3aUMOJAEHCTBUSIMH MEXIY
€MKOCTSIMU U MX COAEP>KUMBIM (HarpuMmep, yTeukaMH U T.1.). B kadecTBe HEOrpaHUUMBAIOIINX
NPUMEPOB, U300pakeHHs: NePEeKTOB MOTYT BKJIOYATh M300pakeHUs! Ne(eKTOB IIMPHUIA, TAKUX
KaK: TPELINHA, CKOJI, IaparyHa W/ UM MOTePTOCTh HA LWIMHAPE, MJIe4e, FOPJIBbILIKE HIH (IIaHIe;
CJIOMAaHHbIA WM 1e(OPMHUPOBAHHBIN (pylaHeL; JIMHKS BO3AyXa B CTEKJIC LIMJIMHAPA, TUIeYa MIIH
CTEHKH TOpJIbIIIKA, PAa3pPbIB B CTEKJE LIJUHIAPA, TUI€Ya MM TOPJIBIIIKA; MATHO HA BHYTPEHHEH
WM HAPY>KHOU CTOPOHE (MM BHYTPH) LMJIMHAPA, TUI€Ya WA CTEHKU TOPJIBIIIKA; MIPUKIECHHOE
CTEKJIO Ha LWJIMHAPE, TUIeUe WIIH TOPJIBbILIKE; Y3€JIOK B [IJIUHIPE, TUIEYe UM CTEHKE TOPJIBILIKA;
WHOPOAHAs YacTHLA, BHEAPEHHAas B CTEKJe IMJIMHAPA, IUIedYa WM CTEHKH TOPJIBIIIKA;
WHOPOJHBIN, CMEINEHHBIA, OTCYTCTBYHOUIUN WM JIMIIHUN MOpPLIeHb, MATHO HA IOpPIIHE,
nepopMupoBaHHbBIe pedpa TOPLIHS, HEMOJNHOE MM OTCJIOHBIIEECS IOKPbITHE HA MOPIIHE,
NOPIIEHb B HEJOMYCTUMOM IIOJIOKEHUH, OTCYTCTBYIOIIUHI, H30THYTHIH, Ae(OpMUPOBAHHBINA N
MOBPEXKIACHHBIN KOJITAYOK WIJIBL, WIJIA, BHICTYIAIOLIAs U3 KOJMAdka Uil U T. A. I[Ipumepamu
ne(eKToB, CBI3aHHBIX CO B3AUMOJEHCTBUEM MEXY LINPULAMH U COAEP>KUMBIM IIIMPHIA, MOTYT
OBITH yTEUKA KUIKOCTH Yepe3 MOPILIEHb, KUIKOCTh B peOpax MOPIIHS, YTeUKa KUIKOCTH U3-TI0N
KOJINAYKa UIJIbl U TaK Janee. Pa3auyHbple KOMIOHEHTHI IPUMEPHOTO LINPHULA TOKA3aHbl HA (UT.

3A, obcyxmaemMoi HIKE.
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[0060] Heorpannuusaromue npuMepbl AeQEeKTOB, CBA3AHHBIX C KapTPUIKAMH, MOTYT
BKJIFOYATh: TPEIIHUHY, CKOJI, IAPANMUHY W/WJIA NOTEPTOCTh Ha LWIMHAPE W (PIIaHIe; CIOMaHHbIH
Wi 1eOpMHUPOBAHHBIN (praHel; pa3pblB B LUJIMHAPE, MATHO HA BHYTPEHHEH WJIM HapyKHOH
CTOpOHe (WJIM BHYTPH) LIMJIMHAPA, BELIECTBA, MPUKJIEUBIINECS K LIMJIMHAPY; Y3€JO0K B CTEHKE
LWIMHAPA, WHOPOAHBINH, CMEIIEHHBIH, OTCYTCTBYIOIUIMH WM JMIIHUN IUIyH)KEp, ISTHO Ha
IyHXxepe; aehopMHpPOBaHHbIE pedpa IUIyH)Kepa, IUIYH)XXKEP B HEIOMYCTHMMOM HOJIOXKEHUH;
METKY IOTOKAa Ha CTE€HKE ILIMJIMHAPA; MyCTOTY B IUIACTHKE (JIaHIA, LIMINHAPA WIN JHO3POBCKOIO
HAKOHEYHUKA, HETMOJHY (GOpMYy KapTpPHUIKa, OTCYTCTBYIOIIYIO, MOPE3aHHYI, CMEIICHHYIO,
OCJIa0JICHHYIO WM MOBPEKIEHHYIO KPBIIIKY Ha JIO3POBCKOM HAKOHEYHHKE; U T. A. [Ipumepamu
ne(eKTOB, CBA3aHHBIX CO B3AMMOJEHCTBHEM MEKAY KapTPUIKAMH U CONEPIKUMBIM KapTPUIDKA,
MOTYT OBITh yT€YKa MKHIKOCTH Yepe3 IUIYHXKep, JKUAKOCTh B pedpax IUIyH)Kepa U Tak aaliee.
PaznudHbIe KOMIIOHEHTBI MPHUMEPHOTO KapTPUIKa MOKa3aHbl Ha ¢ur. 3B, obcyknaemoit Huxe.

[0061] HeorpannumBaromue npuMepbl Ae(EKTOB, CBA3aHHBIX C (PIAKOHAMH, MOTYT
BKJIFOYATh. TPELINHY, CKOJI, IAPAIMHY W/WIJINA MOTEPTOCTh HA KOPIYCE; JMHUIO BO3yXa B CTEKIIE
KOpITyCa, pas3pblB B CTEKJE KOpPIyca, MATHO HA BHYTPEHHEW WJIM HApPy)KHOH CTOpPOHE (MM
BHYTpPH) KOpIyCa, MPUKJIIEEHHOE CTEKJIO Ha KOPITyCe; Y3€JIOK B CTEHKE KOPITyCa, METKY MOTOKa
Ha CTEHKE KOpIyCa, OTCYTCTBYIOLIWH, CMEINEHHBIH, OCIA0JIeHHBIN, BBICTYMAOIUNA WIH
NOBPEXXIACHHBIH OYPTHK;, OTCYTCTBYIOIIYIO, CMELICHHYIO, OCJIAOJEHHYI0 WJIH HMOBPEKICHHYIO
OTKHIHYIO KpPBIIKY, u T. 1. I[Ipumepamu neekToB, CBSA3aHHBIX CO B3aUMOJEHCTBUEM MEXKIY
(bTaKOHOM U COEPKUMBIM (PJIAKOHA, MOTYT OBITh YT€UKa JKUAKOCTH uepe3 OYPTHK WIIN KPBILIKY
U Tak janee. Pa3nuuHblE KOMIIOHEHTHI IpHMEpHOro (iakoHa mnokasaHel Ha ¢ur. 3C,
o0cy’KIaemMoi HIDKeE.

[0062] Heorpanuuusaroimuye npuMepb! Ae(QeKTOB, CBA3aHHBIX C CONEPKUMBIM €MKOCTH
(Hampumep, COAEepPKUMBIM INIMPULEB, KAPTPHUIDKEH, (PIAKOHOB WJIM APYTHX THUIIOB €MKOCTEH),
MOIYT BKJIIOYaThb. MHOPOAHYHK) YAaCTHLy, CYCHEHIAMPOBAHHYK) B JKUIKOM COHEPKUMOM;
WHOPOAHYIO YaCTHUIly, JIEKAIIYI0 Ha KOJIMAYKe MOPLIHS, KOJMauKe IUIyHXKepa Win JHe (IIaKkoHa;
00ECIIBEYEHHYIO JKUIKOCTb WJIM MAaccCy, TPECHYTYIO, AMCIEPTHPOBAHHYIO HIJIM HHBIM 00Opa3om
HETHITUYHO PaclpenesieHHY0/00pa30BaHHY0 MacCy, MyTHYIO JKUAKOCTb, BBICOKHH MJIM HU3KHUI
YPOBEHb 3aIOJIHEHUsI, U T.1. «MHOPOIHBIMW» YACTULIAMH MOTYT SIBJISITBCS, HAIIPUMEP, BOJIOKHA,
KyCOYKH PE3UHBI, MeTajlja, KaMHs WM IJIaCTHKA, BOJOCHI U T.1. B HEKOTOpBIX BapuaHTax
OCYIIECTBIIEHHSI ITy3bIPbKU CUUTAIOTCS O€3BPEIHBIMU U HE CUUTAIOTCS Ae(eKTaMu.

[0063] Heorpanuuuparouiie nmpuMepbl MPU3HAKOB OPYTUX THUIIOB, KOTOPbIE MOTYT OBIThH
NPEeACTaBICHbI Ha N300pakeHnsx onomorexkn 142 n300paXkeHUi MPU3HAKOB, MOTYT BKJIFOUATh:
MEHHCKH Pa3HbIX (JOPM W/MIIH B Pa3HBIX MOJIOKEHUSX; TOPIIHN PAa3HBIX THUIIOB /WK B Pa3HBIX
MOJIOXKEHUSX,, My3bIPHKU PA3HBIX pa3MepoB WM (OpPM, W/HIIN B Pa3HbIX MOJOKEHUSX BHYTPH
€MKOCTH, pa3Hble pa3Mepbl BO3AYIIHOTO 3a30pa B €MKOCTH, pas3Hble pa3mephl, (GOopMbl W/Win
PacnoIOKEHUs] HEPOBHOCTEH B CTEKJIE WU APYTOM MOJIYIIPO3PAYHOM MaTepuae; u T.1.

[0064] B xone padotsl koMmbloTepHasi cuctema 104 coxpansier n3o0paskeHus: 00pa3LoB,
coOpanHble cuctemoii 102 BH3yanbHOrO KOHTpPOJIA (BO3MOXKHO, IMOCJE KaapUPOBAaHUS W/ U

Apyroi mpeaBapuTenbHONH 00paboTKu nM300paskeHuil KOoMIbOTepHOI cucremoit 104), a Taxke
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CHHTETHYECKHE H300paKEeHUs, CTeHePUPOBaHHbIE MonyJeM 124 pacmmpenus OHOIMOTEKH, U,
BO3MOXKHO, peasibHble M/MIIM CUHTETUYECKHEe M300paKeHUsI U3 OJHOTO MIIM HECKOJBKUX IPYTUX
UCTOYHUKOB B OnOmmoreke 140 obyyaronux nzodpaskeHuil. 3arem moaynb 120 HEHpPOHHOM ceTH
ABK wucnonb3yer no MeHbleH Mepe HEKOTOpble U3 n300paxkeHuii oopasnos B Oubmuoreke 140
oOyuaromux nzoOpaxkeHuil s oOydeHus HeiipoHHbIX cetu(-eif) ABK u ucnonssyer npyrue
n3o0paxkenus B Oubnmoreke 140 (wnm B apyroil Oubnmoreke, He MOKa3aHHOHW Ha ¢wur. 1) ms
Banuaanu oOy4deHHbIX HeiipoHHbIX certu(-eli) ABK. Mcmonb3yemble B DaHHOM JOKYMEHTE
TEPMHHBI «OOyUEHHUE», «BaJIUAALMS» WM «KBATU(UKALMS» HEHPOHHOH CETH OXBATHIBAIOT
HETIOCPEACTBEHHOE UCIIOJHEHUE MPOrPAMMHOTO 00ecreueH s, KOTOPOe 3aMyCcKaeT HEHPOHHYIO
CeTb, a TAKXKE OXBATHIBACT MHULIMUPOBAHUE 3aTyCKa HEHPOHHOW CeTH (HApuMep, MyTeM MOAaYH
Ha YIAJeHHbI CepBep KOMaHIbl WJIM 3ampoca Ha OOy4YeHHe HEWPOHHON CeTH WM 3ammycK
oOy4eHHOH HEeHpOHHOW ceTH). B HEKOTOpBIX BapuUaHTaX OCYIUECTBJICHUS, HAmpumep,
KOMIbloTepHast cuctema 104 moker «oOydaTh» HEHPOHHYIO CE€Th, OCYLIECTBISISI AOCTYI K
yIaJIEHHOMY CepBepy, KOTOpbIid comep:kutr monynb 120 Heliponnoit cetu ABK (Hampumep,
MyTEM OCYIIECTBJICHHUS IOCTyTNa K BeO-CEPBHCY, MONAEPKIBAEMOMY YIAJIEHHBIM CEPBEPOM).

[0065] Pabora kaxxmoro w3 moxayiei 120-126 Gonee moapoOHO 0OCYKIAETCs HIKE CO
CCBUIKOH Ha 3JIEMEHTBI Pa3IMYHbIX APYTUX GUTYyp.

[0066] Ha ¢ur. 2 m3obpakeHa mnpumepHas cucremMa 200 BHU3YaJbHOTO KOHTPOJIS,
KOTOPYIO MOXXHO HCIOJIB30BaTh B KauecTBe cucTembl 102 BH3yanbHOro KOHTpOJs 1o ¢wur. 1 B
dapmaneBTraeckoM npuMeHeHnH. Crucrema 200 BH3yaJbHOrO KOHTPOJSI COAEPKUT POTOKAMEPY
202, obbextuB 204, HakJIOHEHHBbIE BIiepen UCcTouHukH 206a u 206b cBeTa, HAKJIOHEHHBIE Ha3ax
ucrounuku 208a m 208b ceera, ucrounuk 210 mopcBeTkn M MexaHU3M 212 BCTPAXUBAHUS.
dorokamepa 202 CHHUMaeT ONHO WJIM HECKOJbKO H300paxeHHil emkoctu 214 (Hampumep,
mnpuna, GprakoHa, KapTPUIKa MM €MKOCTH JF0OOr0 JPYroro MOAXOAAINEro THIA), B TO BPEMs
KaK €MKOCTb 214 ynep:kuBaeTcss MeXaHU3MOM 212 BCTPSIXMBAHUS U OCBEINAETCS MCTOUYHUKAMU
206, 208 w/umu 210 cBeta (Hampumep, Torma Kak moaysib 122 ynpasnenus VIS, akTuBHpyeT
pa3Hble UCTOYHHMKH CBETa JJISl Pa3HbIX M300pakeHUH, MOCIENOBATENbHO WM OJHOBPEMEHHO).
Cucrema 200 BU3yaJbHOTO KOHTPOJSI MOXKET CONEPKaThb NOMOJHUTENbHbIE HCTOUYHUKU CBETA
WA MEHbIIEee KOJMUECTBO HCTOYHUKOB CBeTa (HAPUMED, 32 CYET MCKIIFOYEeHUSI HCTOYHHUKA 210
noacserkn). EMkocTh 214 MOXeT conmepskarh, HanpuMep, SKUAKHHA WM JTHO(MIN3UPOBAHHBIHI
(bapMaeBTHYECKUI TPOAYKT.

[0067] Dorokamepa 202 MoOxkeT OBITh BBICOKONMPOU3BOAMTEIHHOW MPOMBIIIICHHON
¢dorokamepoit wiu cmapt-¢porokamepoir, u O0OBekTHB 204 MOXeT OBITh, HampuMep,
BBICOKOKAYECTBEHHBIM TEJEIEHTPUYECKNM OOBEKTHMBOM. B OTHOM BapHaHTE OCYILIECTBICHHS
¢dorokamepa 202 comep:KUT AATYMK Ha mpubopax ¢ 3apsimoBoit cesizpio (CCD). Hampuwmep,
¢dorokamepa 202 MOKET MPEACTABISTh COO0H MOHOXpOMHYIO npombiiieHHY0 CCD-kamepy co
CKaHHUPOBAHMEM I10 BepTHKaNU M ropusoHTtanu Basler® pilot piA2400-17gm ¢ pa3perieHuem
2448%2050 mnmkcenedl. B KOHTEKCTe HDAaHHOTO IOKYMEHTa TEPMHUH «(poToKamepa» MOXKeT
OTHOCUTBCSI K JIFOOOMY TMOAXOSIIEMY THIy VYCTpoWcTBa (HOPMHUPOBAHMS H300paKeHUH

(marmpumep, Kk QorTokamepe, KOTOpas CHHMMAeT 4YacTb YaCTOTHOIO CIIEKTPa, BUAMMOTO
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YeJIOBEYeCKOMY IJ1a3y, WiH K HH]ppakpacHoi (poTokamepe U T.1.).

[0068] Pa3ubie ucrounmku 206, 208 u 210 cBeTta MOTyT UCHOJB30BaTHCS st cOopa
n3o0pakeHni Ui OOHapykeHus: nedekToB pasHbIX kareropuil. Hampumep, HakJIOHEHHbIE
Briepen uctouHuku 206a u 200b cBeTa MOTYT HCIIONIB30BATHCS AJIsi OOHAPYIKEHUS OTPAKAOLIIX
YaCcTULl WM JIPYTHX OTPaKaIUX AePEeKTOB, HAKJIOHEHHble Ha3an ucTouHUKU 208a m 208b
CBE€TAa MOTYT HCIOJIb30BaTbCS AJIA YacTHULl B LEJIOM, M HUCTOYHUK 210 NOACBETKM MOXET
UCIIONIB30BAThCA TSI  OOHApy)KEHWs HENMPO3PAuyHbIX YaCTHLl W/WiIKM 1l OOHApyI>KeHUs
HEKOPPEKTHBIX pa3MepoB W/WiM JAPYrux nedeKkTOB eMKOocTel (Hampumep, eMkocTH 214).
Hcrounuku 206 u 208 cBera MOryT cozmep:kartb JuHeitHble cBeroauoasl CCS® LDL2-74X30RD,
u uctouyHrKoM 210 moacseTku MoskeT ObITh, Harpumep, noacsetka CCS® TH-83X75RD.

[0069] Mexanu3m 212 BCTpsIXUBAHUS MOXKET COAEPIKATh 3AKUMHOW MATPOH WJIH JIPYroe
CPEACTBO ISl YAEP)KUBAHUS W BpALICHUs (HApUMEp, PACKPYUYHBAHHUS) €MKOCTEH, TaKHX Kak
emkocth 214. Hampumep, mexanm3m 212 BCTpPSXHMBAaHUS MOXET conepkarb Animatics®
SM23165D SmartMotor ¢ HpyXUHHBIM 32XKUMHBIM [aTPOHOM, HAJEXKHO TNPUKPEIUIIOINUM
KaXXTyI0 €MKOCTb (HarpuMep, MIMPHI]) K ABUTATEIIO.

[0070] Xots cucrema 200 BU3yaJbHOTO KOHTPOJS MOKET MOAXOAUTH ISl MOJy4YEeHMsI
n300pakeHNH eMKOCTeH it OOy4eHHsl W/WIIM BaJHMIALMHA OJHOW MM HECKOJIbKUX HEWPOHHBIX
cereii ABK, mis BO3MOXHOCTH OOHapy’keHHs Ae(eKTOB B IIMPOKOM IHANa30HE KaTeropui
MOJeT TOTpeOOBaTbCS HECKOJNBKO BUAOB B IepcrekTuBe. TakuM o0pa3oMm, B HEKOTOPBIX
peamm3anmsax cucremMa 102 Bm3yanpHOro KOHTpons mo ¢ur. | MoxeTr BMECTO 3TOro
NPEACTaBIATh COOOH CHUCTEMy C HECKOJbKUMH (oTrokamepamu. Eine B Apyrux peanusanusx
cucrema 102 Bu3yanbHOrO KOHTpOJA Mo ¢ur. 1 mMoxer comep:karb GoTOKaMepy CO CTPOUHOMU
pa3BepTKOIl 1 MOBOpaYMBaTh 0Opasew (Hanpumep, eMKOCTb) Ul CbeMKH KaskKI0ro H300pakeHus..
Bbonee Toro, mist OpicTporo mosydeHus: ropasno Oosbliero Habopa oOydaromux U300paXKeHuH
MOXeT TpeOOBaThCs aBTOMATH3MPOBaHHAs 0OpaboTKa/TpaHcnopTHpoBKa 00pas3moB. Cucrema
102 BU3yaJbHOrO KOHTPOJISI MOKET NPENCTaBJIATbH COOOH, Hampumep, JHOOYIO U3 CHCTEM
BU3YaJIbHOTO KOHTPOJIsI, TOKA3aHHBIX W/WJIM OMUCAHHBIX B MPEIBAPUTENBHON 3asBKE HA MATEHT
CIIOA Ne63/020232 (ozarmaBneHHou «Deep Learning Platforms for Automated Visual
Inspection» u momanno#t 5 Mast 2020 r.), HOJHOE COAEpPXKAHUE KOTOPOH BKJIFOUYEHO B JAHHBIN
JOKYMEHT TIOCPEICTBOM CCBUIKH, WJIM JIOOYIO APYTYIO MOIXOISINYI0 CHUCTEMY BH3YaJIbHOTO
KOHTPOJISL JJIsI IPOAYKTa JEOOOro THma. B aBTOMOOMIBHOM KOHTEKCTe, Hampumep, cucrema 200
BU3YJIBHOIO KOHTPOJISI MOXKET COJEPKaTb KOHBEHEPHYIO JICHTY C UCTOYHHUKAMU OCBELIEHUS U
HECKOJIbKUMH (hOTOKaMepaMH, YCTAHOBJICHHBIMH HaJ OMPEICICHHOW CTaHIMEeW KOHBEHEepHOM
JICHTBI /WA BOKPYT HEe.

[0071] Ha ¢ur. 3A-3C u300paeHbl pa3InyHble TPUMEPHBIC THITBI €MKOCTEH, KOTOPBIE B
OTIpeNeNeHHbIX (PapMaLEeBTUYECKUX KOHTEKCTaX MOTYT OBbITh HCIOJb30BAaHBI Kak 00pasiibl,
n300pakeHusi KOTOPbIX (opMUPYIOTCs cucTemoit 102 BusyanbHOro KOHTpouss mo ¢ur. 1 wim
cucremoii 200 Bu3yanpHOro koHTposs no ¢ur. 2. Obpamasce cHavana Kk ¢ur. 3A, mpUMepHBIid
mnpun 300 comepxwur mnonbii mummHAp 302, Quanen 304, nopmens 306, KOTOpBIA

o0ecrieunBaeT MOABWKHOE YIUIOTHEHHE TEKy4el Cpelbl BHYTPH BHYTPEHHEH YacTH LMJIMHApA
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302, u xonmauok 308 Uribl, 3aKpBIBAIOIIMN Uy LNpuia (He nmokasaHa Ha ¢ur. 3A). Hummaap
302 u ¢nanen 304 moryT ObITh 0Opa30BaHbI U3 CTEKJIA W/WJIH TUTACTHKA, W MOpIIeHb 306 MOXeT
ObITh 00pa30BaH U3 PE3MHbI WM MacTuka, HanpuMmep. Konmadok 308 urisl oTaeneH miedom
310 mmpuna 300 3a3opom 312. Hnpun 300 copepskUT KUAKOCTh (HAIPUMED, JIEKapCTBEHHBIH
npoaykt) 314 BuHyTpu umimmHzapa 302 u Han nopmHeM 306. Bepxuss uacth xupkoctu 314
oOpasyeT MeHHCK 316, Ha KOTOPBIM HAXOANTCS BO3AYLIHBIH 3a30p 318.

[0072] ObGpamasice nanee x ¢ur. 3B, npumepHsiii kapTpumk 320 COHEPKUT MOJbIH
wmHAap 322, dnanen 324, myrkep 326, KOTOpbii oOecreynBaeT MOABUXKHOE YIUIOTHEHHE
TEKy4eil cCpeapl BHYTPU BHYTPEHHEW 4YacTH LUJIMHApaA 322, U JHOSPOBCKUN HAKOHEUHUK 328.
Humuanp 322, ¢nanen 324 w/uam JIO3POBCKUI HAKOHEYHUK 328 MOryT ObITh 0Opa3oBaHbI U3
CTEKJIa W/WIN TUTACTHKA, U TUIYHXKEp 326 MOoKeT ObITh 00pa30BaH W3 PE3UHBbI W/WUJIH IUIACTHKA,
Hanpumep. Kaprtpumk 320 comepkuT KMOKOCTb (HANpHMeEp, JEKapCTBEHHbIH mpoaykT) 330
BHYTpU UMIHHIpPA 322 U Hax TuryHkepoM 326. BepxHsisa gacTb sxunkoct 330 oOpasyer MEeHHCK
332, Haa KOTOPBIM HAXOAMUTCS BO3AYLIHBIN 3a30p 334.

[0073] Obpamasice nanee k ¢ur. 3C, npumepHsbiid (akoH 340 COOEPIKUT MOJBIA KOPITYC
342 wu ropaeimko 344 ¢ mepexomoM Mexxay HuMH, oOpasyromuM miedo 346. Ha nHe ¢uakoHa
340 xopnyc 342 nepexonut B niaTy 348. BypTuk 350 comepskut npodky (He BuznHa Ha ¢ur. 3C),
KOTOpast o0ecneunBaeT yIUIOTHEHUE TeKy4el cpenpl B BepxHed yacTu ¢uakona 340, u OTKuaHAS
kprpimka 352 nokpeiBaer Oyptuk 350. Kopryce 342, ropasiko 344, muiedo 346 u nata 348 moryT
ObITh 00pa30BaHbl U3 CTEKJIA W/WIIM IJIACTHKA, OypTUK 350 MOkeT ObITh 00pa30BaH U3 MeTalIa,
U OTKHUIHAsA KpbIIKa 352 MoxkeT ObITh 0Opa3zoBaHa U3 mijactuka, Hanpumep. ®naxkon 340 MoxeT
COZIepKATh XKUIAKOCTD (HAIIpUMep, JeKapCTBEHHbINH MpoaykT) 354 BHyTpu kopnyca 342. BepxHss
YaCTh JKUIKOCTH 354 MokeT 00pa3oBbIBaTh MEHUCK 356 (HampuMep, OYEeHb Clierka U30THYThIH
MEHHUCK, €CJIU Kopryc 342 MMeeT OTHOCUTENbHO OOJNBINON JUaMeTp), Hal KOTOPBIM HaXOAUTCS
BO3AyLIHBIA 3a30p 358. B npyrux BapuaHTax OCYLIECTBJIEHUS JKUAKOCTb 354 BMECTO 3TOro
npezacrasisier coboit TBepablii Matepuan BHyTpH ¢iakoHa 340. Hanpumep, ¢paakon 340 moxkeT
conepkaTh JTUOGUIN3UPOBAHHBIN (BBICYIIEHHBIH MOCPEACTBOM CYOJMMALIUU) JIEKAPCTBEHHBIH
NPOAYKT 354, TakKe Ha3bIBAEMBbII «MAaCCON».

[0074] Temepp OynyT OMUCAHBI pPA3JIUYHBIE METOMUKU JOIOJHEHHs H300pakKeHUM,
KOTOpble MOTYT OBITh pPEaJM30BaHbI, HANPHUMEP, MOCPENCTBOM MOAyJIs 124 pacmmpeHus
oubmmorekn (ncnomuasiemoro 6mokom 110 obpadorkm). Obpamasice cHauana kK ¢ur. 4A, MOIyJIb
124 wmoxer peanu3oBbiBaTh anroput™m 400 apudmMeTHueckoro mnepeHoca ais Ao0aBIEHHS
NpU3HAKOB (Hampumep, Ae(PEeKTOB) Ha HCXONHBIE (HANpUMeEp, pealibHble) H300paKeHHs C
PEATTMCTUYHOCTBIO HA YPOBHE TuKcese. Xots Ha ¢ur. 4A anroputm 400 onucaH CO CCbUIKOW Ha
U300paKEHNST «EMKOCTH», & WMEHHO CO CChUIKOH Ha CTEKJISTHHBbIE €MKOCTH, MOHSTHO, 4TO
MoayJb 124 MOXeT BMECTO 3TOrO MCIIONB30BaTh anroputM 400 i TONONHEHUsT H300pakeHui
o0pa3noB Apyrux THIOB (HAmpUMeEp, IUIACTMACCOBBIX €MKOCTEH, KOMIIOHEHTOB Ky30Ba
TPAHCIIOPTHOTO CPENICTBA U T.1I.).

[0075] Cuawyana B Omoke 402 wmonynep 124 3arpyxkaer usoOpaxenue nedexra u

n300paskeHne eMKocTH Oe3 neekra, MOKa3aHHOTO Ha N300pakeHNH edeKTa, B 3alIOMUHAIOLIEe
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ycTpoiictBo (Hanmpumep, B Omok 114 mamsatu). M3o0paxkenne eMkoCTH (Hampumep, LINPHUIA,
KapTpumka win (riakoHa, mogoOHOro OHOM U3 eMKocTel, nokasanHbix Ha ¢ur. 3A-3C) moxer
MPEICTaBISITh COOO0M peanbHOe n300pakeHue, cHAToe cucteMon 102 BU3yaJIbHOrO KOHTPOJIS T10
¢ur. 1 unu cucremoit 200 Bu3yanpbHOro KOHTposs no ¢ur. 2, Hanpumep. B 3aBucumoctu ot
peanu3aiyy, peasbHoe H300paskeHne Moo ObITh 00padoTaHO APYrUMH criocobamu (Hampumep,
KaJPUPOBAHO, MOJABEPrHYTO (uibTpauuu U T.1.) nepen Omokom 402. Mzobpaxenue nedexra
MOXET MPEeACTaBIATh COOOH Ne(eKT OmpeneseHHOro Tuma (Harmpumep, LApanuHy, TPEIUHY,
ISITHO, MHOPOAHOE TeNo, Ne(OpPMHPOBAHHBIN TMOPIIEHb, TPECHYTYIO MAacCcy U T.J.), KOTOPBIH
monyib 124 nmonyuaer, Hanpumep, u3z Oudmnorexu 142 n3o0pakeHni MPU3HAKOB.

[0076] B Gnoke 404 monyib 124 mpeobOpasyer uzoOpaxkeHue aedexra U n300OparkeHHe
€MKOCTH B COOTBETCTBYIOLIHE JIBYMEPHBbIE YHCJIOBbIE MATPUIbI, HAa3bIBAEMbIe B ITaHHOM
JIOKYMEHTE, COOTBETCTBEHHO, «MaTpuleill nedekray m «MaTpuledl H300paKeHHs E€MKOCTH.
Kaxxpast U3 3THX YHCIOBBIX MATPHUIl MOXKET COIEpPXKaTh MO OJHOMY 3JIEMEHTY MAaTPHULbI Ha
Kbl THKCENb HA COOTBETCTBYIOIIEM H300PaKCHHH, NMPUUEM KaKABIH 3JIEMEHT MaTPHIIbI
UMEET YHCIIOBOE 3HAYCHHE, MPEACTABILIIOLIee 3HAYCHHE HHTEHCUBHOCTH (B TPalallusix CEpOro)
COOTBETCTBYIOLIEro mHKcens. Jlnsg oOBIYHOH mpoMBINUIEHHOH (oTokamepbl ¢ 8-OUTHBIM
dopmaTrom, HampuMmep, KaXIbli SJIEMEHT MAaTPULIbI MOXET NPEACTaBIATh 3HAYCHUE
UHTEHCUBHOCTH OT O ("epHsbIil) 1o 255 (Genblii). B peanuzanum, rae eMKOCTH MOJCBEUNBAIOTCS,
HarpuMep, 30HbI U300paKEHUsI €MKOCTH, HA KOTOPBIX MOKA3aHO TOJBKO CTEKJIO U MpO3payHast
TeKy4asi Cpena, MOTYT UMETh OTHOCUTEJbHO BBICOKHE 3HAUYEHUS MHTEHCHBHOCTH, TOTZAa Kak
30HBI U300pakEHHUsI EMKOCTH, Ha KOTOPBIX MOKa3aH Ae(PeKT, MOTYT UMETh OTHOCUTENbHO HU3KHE
3HaueHuss MHTeHCUBHOCTH. OpHako anroputM 400 MOXET SBIATHCSA TOJE3HBIM U B JAPYIHX
CLIEHApUsIX, TIOKA YPOBHH MHTEHCHBHOCTH M300pa’KeHHOrO Ae(eKTa TOCTATOUHO OTIMYAIOTCS OT
YPOBHEI1 NHTEHCUBHOCTH M300pa’keHHBIX 30H CTeKJa/Tekyueil cpenpl Oe3 nedextos. s npyrux
paspelieHuil rpajaluil ceporo MOXHO HCIIONb30BaTh IPyTrue YUCIOBbIE 3HAUSHMs], WM MaTpULa
MOJKET UMeThb OOJIbLIYIO pa3MEpPHOCTb (Hampumep, eciu (poTokamepa reHepupyeT IBETOBbIC
3HaYeHHs «KpacHbIi-3eneHbid-cuaniiy (RGB)). Ha ¢ur. 5 nokasana mpumepHasi oneparus, B
KOTOpo# Moaynb 124 npeobpasyer uzobpakenue SO0 npusHaka (TpeluHbl) ¢ mUKceasiMu 502 B
rpagauusix ceporo B Matpuny 504 npusHaka. [y scHOCTH Ha QUr. 5 mMoka3aHa TOJNBKO YacTh
nukceneii 502 ¢ m3obpaxkenus SO0 mpuU3HAKA W TOJIBKO YaCTh COOTBETCTBYIOIIEH MaTpuubl S04
NPU3HAKA.

[0077] AByMepHYO MaTpHILly, MOJYISHHYIO IS N300paskeHUsl eMKOCTH B Oyioke 404, st
U300paKeHNsT EMKOCTH Pa3MEepOM M X N IMHUKCEeNeH, MOXXHO TNPENCTaBUTh KaK CIEIYIOLIYIO

MaTpULly mx n :

C11 C12 Cln
C21 C22 CZn
C31 C32 C3n
le sz Cmn

Hanpuwmep, C;; npencrasnser 3HadeHue (Hampumep, or 0 mo 255) BepxHEro JeBOro

NUKCeNnss H300pakeHuss eMKOCTH. KoauuecTBO CTpOK m M KOJWYECTBO CTOJNOIOB N MOTYT
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NPEACTaBIATh COOOW JOOBIE TOAXONAILINE IeNble YHCiIa B 3aBUCHMOCTH OT JKEJNAaeMOro
pazpermeHusi n300paxkeHus: U 00padaThIBAIOIINX BO3MOKHOCTEH KOMIBIOTEPHOH cuctembl 104,

Monynb 124 reHepupyer nogoOHYI MaTpPULly MEHBLIETO pa3Mepa s H300paskeHus nedexTa:

Dll D12 XXl le
D21 D22 e D2k
D31 D32 e D3k
Dy D D

Pasmep marpuibl nedekra MOKET U3MEHSIThCSI B 3aBUCUMOCTH OT pa3Mepa U300pasKeHHsI
nedexra (Hampumep, U300paKeHHE W MaTpula 8x8 g YacTUIBI MaJoro pasMepa WM
n3o0OpakeHue U Matpuua 32x 128 nist IIMHHON W3BUJIMCTOM TPEIMHBL, U T.J1.).

[0078] B Gnoke 406 monynb 124 pacmupenus OMONMOTEKH yCTAaHABIMBAET MPEAEIbL, B
KOTOPBIX e(peKT MOKET ObITh PACIOJIOXKEH Ha M300pakeHnu eMkoctu. Hanpumep, monyie 124
MOXET He JONyCKaTb IMepeHoc nedekTta B 30HY EMKOCTH C OOJBIIMM HapyIIEHUEM
HETIPEPbIBHOCTH B MHTEHCUBHOCTH W/HJIM BHEIHEM BHUJIE, HATIPUMED IyTEM 3aIpeTa MepeHoca B
30HY 3a Mpeaenbl MNOJYyNpPO3pavyHONW TEKydell cpeabl B NPO3padyHONl e€MKOoCcTH. B apyrux
peanuzanusx nedexkTsl MOTyT OBITH TOMEIIEHBI B JTI000e MeCTO Ha obpasie.

[0079] B 6noke 408 moaynb 124 uneHTUPUIUPYET 30HY «3aMEIIECHU» HAa N300paskeHUH
€MKOCTH B KaKUX-JHOO Mpezenax, yCTaHOBIEHHbIX B Oyoke 406. 30Ha 3aMeIeH s IPEeICTaBIIsAET
co0oi1 30HY, B KOTOpYIO Oyner mepeHeceH nedeKT, W, TaKUM 0Opa3oM, OHA UMEET TaKOW XKe
pa3mep, kak m3odpakenue aedexra. Monynb 124 MoxkeT HIEHTU(PULIUPOBATH 30HY 3aMELIEHHUS C
UCTIONIb30BAaHUEM CIIYYalHOro mporecca (Harmpumep, CiiydyaifHO BbIOMpas KOOPIMHATHI X U Y B
npezaenax, YCTaHOBJIEHHBIX B Onoke 406) MM MOXET YCTaHAaBIMBaTb 30HY 3aMEIEHHUs B
NPEABAPUTENBHO OINpPENEIEeHHOM MECTOINOJOXKEHNN (HalpuMep, B peaju3alusx, e B XO#e
HEeCKONbKUX utepauuii anropurMa 400 monynb 124 BBIMONHAET MOLIArOBOE MPOJBUXKEHHUE IO
pa3HbIM TIOJIOXKEHUSAM nepeHoca c MOCTOSIHHBIMU W HETIOCTOSIHHBIMU
HUHTEPBAJIAMU/PACCTOSTHUEM).

[0080] B Omoke 410 wmoxynp 124 reHepupyeT MaTpHLy 30HBI 3aMEINEHUs,
COOTBETCTBYIOLIYIO 30HE 3aMeEIleHHs] HW300pakeHUsi €MKOCTH. Marpuia MOXeT ObITh
chopMUpOBaHa MyTeM MPeoOpa3OBaHKsI MHTEHCUBHOCTU MUKCENEH Ha UCXOMHOM HU300paKEeHUH
€MKOCTH B 30HE 3aMELICHUS B YUCIIOBBIE 3HAYEHHS WM MOXET ObIThb C(OPMHPOBAHA MPOCTO
NyTeM KOMHPOBAHUS YHCIOBBIX 3HAYEHHWH HEMOCPENCTBEHHO W3 COOTBETCTBYIOLIEH YacTH
MaTpUIbl N300paKeHHUsT €eMKOCTH, CTeHEepHpOBaHHOH B Onoke 404. B mobom cnyuae, maTpuna
30HBI 3aMELICHHUsI COOTBETCTBYET TOYHOMY MECTOIOJIOKEHUIO/30HE M300paKeHUs €MKOCTH, B
KOTOpbIe OyneT nepeHecer AeeKT, U paBHA MO pasMepy U popme (T.e. O KOJIHYECTBY CTPOK U

cronbuos) marpuie aedekra. [ToaToMy MaTpulia 30HBI 3aMEIIEHUS] MOKET UMETh CIIEAYIOIIYIO

bopwmy:

Sll Slz XX Slk
SZl SZZ e Szk
S31 S3z . S3k
Sit Sz Sik
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[0081] B 6moke 412 nnst xaxpoil cTpoku B Marpuie aedekxra monynb 124 reHepupyer
THCTOrpaMMy 3HaueHHi seMeHToB. [IpuMepHas ructorpamma 450 nedexra mast OMHOM CTPOKH
marpuibl aedexra nokazaHa Ha ¢ur. 4B. Ha rucrorpamme 450 nepas nukoBas o0nacte 452
COOTBETCTBYET 3HAUEHUsIM IUKCEJIEeH C OTHOCUTENbHO HM3KON WHTEHCUBHOCTBIO MJid 30H
u3o0pakeHust nedekra, Ha KOTOPbIX M300paskeH cam aedekT, BTOpas MUKOBas oOjiacte 454
COOTBETCTBYET 3HAUEHUSIM IUKCENEH ¢ OTHOCUTENBbHO YMEPEHHOW WHTEHCHUBHOCTBIO AJIs 30H
n3o0paxkeHnst nedexTa, Ha KOTOPBIX H300pake€Hbl TOJIBKO CTEKJIO/TeKydas cpema (medext
OTCYTCTBYET), M TpEeThsl MUKOBasi o00jacTb 456 COOTBETCTBYET 3HAYECHHUSIM MHKCEJICH C
OTHOCUTEJIbHO BBICOKOM HMHTEHCHBHOCTBIO JUIs 30H H300pakeHus Aedekra, Ha KOTOPBIX
n300pakeHbl OTpakeHHss cBeTa OT aedekra. UroObl rapaHTupoBarh, 4TO rucTorpamma 450
BKJIIOYAeT TMHKOBYK 00NacTe 454, BaXHbIM SIBJISIETCS TIIATEJIbHBIA BBIOOp pa3mepa
n3obpaxkenust nedexra. B uwactHOCTH, M300paxkeHue nedexra, 3arpykeHHoe B Onoke 402,
IOJDKHO MIMETh JOCTaTOYHO OOJIBLION pa3Mep AJis 3aXxBaTa MO MEHbINEH Mepe HEKOTOPBIX 30H
cTeka (T.e. He comeprkamux ae(eKT) B KaKIou CTpoke u3o0pakeHus nedexra.

[0082] Jnst xaxkmod cTpoku MaTpuibl aedexra momynb 124 takke (B Onoke 412)
UAeHTU(QULIHPYET MUKOBYIO 00JIACTh, COOTBETCTBYIONIYIO N300pakeHHOMY CTekiy 0e3 nedexra,
(marpumep, mukoBast obmactb 454 Ha rucrorpamme 450) W HOPMHUPYET 3HAYECHHUS HJIEMEHTOB
STOW CTPOKU MAaTpHIbI NedeKTa OTHOCHTENBHO IIEHTpa 3TOH NMHUKOBOH oOnactu. B HekoTopbIx
peamuzaumsx pasmepbl u3oOpakeHwst nedekra BBIOpPAHBI TaK, YTO TMHUKOBasi 00JaCTh,
cozep Kaliasi caMblii BBICOKUN MHK, OyJe€T COOTBETCTBOBATh 30HE CTEKJIA/OTCYTCTBUS Aedexra ¢
n3o0pakeHus nedekra. B atux peanuzanusax moayib 124 MoxeT UAEHTUPHUIIUPOBATH TUKOBYIO
00JlacTh, COOTBETCTBYIOINYIO H300pakKeHHOMY CTeKiIy, (He coaepkamyro aedekr), mytem
BBIOOpA MMKOBOW OOJIACTH ¢ HAMBBICUIMM MHKOBBIM 3Ha4eHHeM. Monyib 124 MOXeT onpenensiTh
«LEHTP» TMMKOBOW 00JIACTH Pa3IMYHBIMU CIIOCO0AMHU B 3aBHCUMOCTH OT peanusanuu. Hanpumep,
Moayab 124 MOkeT omnpenensTb 3HA4eHUs] MHTEHCUBHOCTH HU3KOH CTOPOHBI U BBICOKOU
CTOPOHBI MUKOBOM obsacTu (0003HAUEHHBIE HA IPUMEPHOI rucrorpamme 450, COOTBETCTBEHHO,
kak 3HaueHue 457 (LSV) uuzkoii cropons! u 3HaueHue 458 (HSV) BbICOKOIT CTOPOHBI), a 3aTeM
BBIUUCJISITh CpenHee 3Tux NByx 3Hadenwit (T.e. Llentp=(HSV-LSV)/2). AnbTepHaTHBHO MOAYJIb
124 moxeT BBIUUCIATH LEHTP Kak 3HaueHHe MeuaHbl MHTEHCUBHOCTH MM KaK 3Ha4deHHe
MHTEHCUBHOCTH, COOTBETCTBYIOLIEE MUKy MUKOBOW oOnacty, u T.4. 3Hadenus HSV u LSV s
n300pakeHust nedeKTa MOTYT SIBISIThCA JOCTATOYHO OJM3KUMHU IPyr K Jpyry, Hampumep
HaxXOAUTHCA Ha paccTosiHUU nopsiaka 8-10 ypoBHeH rpanauuii ceporo.

[0083] Jlnst HOpMupOBaHHUsSI MaTpHuubl Aedexkra Monyib 124 BbMUTAET LEHTPAIbHOE
3HaYeHHE U3 3HAYEHHs KAKOOro 3JieMeHTa B cTpoke. Ilpumep sToro mokasan Ha ¢ur. 4C, raoe
n3zobOpakenne nepexra ¢ rucrorpammorn 450 ObUIO HOPMHPOBAHO TaK, YTO HOPMHPOBAHHAS
marpuna nedekra xapakrepusyercs rucrorpammoii 460. Kak BumHo Ha ¢ur. 4C, B 3TOM
npuMepe THKOBasi o0jacTh 452 OblIa mMepeBeAeHa B NMUKOBYIO 00acTh 462, comepiKamyro
TOJIBKO OTpHILIATEIbHbIE 3HAUEHUs], TUKOBasi 00JacTh 454 Oblia mepeBeieHa B MUKOBYIO 00JIacTh
464 c UEHTPOM Ha 3HAUYEHUHM DSJIEMEHTA, PAaBHOM HYJIO, U MNUKOBas oOmacte 456 Obuia

nepeBeieHa B TMHKOBYIO 00sacTe 466, CONEpKaLIyI0 TOJNBKO TIOJIOKHUTEIbHbIE 3HAYEHUS.
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ITonsitHO, uTO MOAynb 124 He 00s3aTeNbHO reHepupyeT rucrorpammy 460 mpu UCMOJHEHUH
anroputMa 400. @akTudeckM HOPMHPOBAaHHAs MaTpula nedexkra mpeacTaBisier coOoit
YIUIOIIEHHYIO» BEPCHUI0 MaTpHUlbl nAedekTa, U3 KOTOPOH OBLIM HCKIIOYEHBl 3HAYEHUS
OKPY’KAaIOIIEero CTekya (M, BO3MOXKHO, TeKydel cpeabl, U T.A.), NMPU 3TOM C COXPAHEHHEM
uHpopmauuy, npencrasisromeld cam  aedexrt. Ilpu  BbIMONHEHMM I BCEX  CTPOK

HOPMHUPOBAHHYIO MaTpULy Ae(peKTa MOXKHO BBIPA3UTh B BHUJE:

Nll N12 'TY] le
N21 N22 'Tr] N2k
N31 N32 T N3k
N. N, : N;

J J J

[0084] B Onoke 414 monyne 124 renepupyeT MOmoOHYKO THCTOTpaMMy JUIS KaXIIOH
CTPOKH MaTPUIbI 30HBI 3aMELICHUs, HASHTU(OULIHPYET MHKOBYIO O0JIACTh, COOTBETCTBYIOLIYIO
CTeKJy/TeKkyuel cpene, n300pakeHHBIM B 30HE 3aMEINCHUs, U PETHCTPUPYET 3HAUYEHHE HU3KOH
CTOPOHBl W  3HA4YEHHWE BBICOKOH CTOPOHBI JUIi 3TOM  NHKOBOW  obmactm. B
peanu3anusx/CleHapusx, TAe Ha N300pakeHUH €MKOCTH He NPEACTaBJICHbI HUKAKHE Ne(EeKTH,
HAa THUCTOTPaMMe€ MOJKET MPHUCYTCTBOBATH TOJBKO OAMH MUK (HampuMep, MOAOOHBIN MHKOBOH
obmactu 450 ¢ LSV 457 u HSV 458). IlockonbKy yCI0BUS OCBEIIEHUs (a BO3MOXKHO U PYTHUE)
IpU CbeMKe M300pakeHUH nedekra U €MKOCTH He SIBISIFOTCS B TOYHOCTH OAMHAKOBBIMH,
nUKoBast 00JacTh, HaeHTU(ULMpOoBaHHAs B Osoke 414, Oyaer mo MeHbInell Mepe B HEKOTOPBIX
OTHOILIEHHSIX OTJIMYAThCs OT MUKOBOM 00JacTu n300pakeHus nedexra, NAeHTUUIIMPOBAHHON B
Onoke 412.

[0085] ITonsitHO, uTo amroputM 400 MOXKET BBITOJIHITHCS IO CTPOKAM, KaK 0OCYKIEHO
BBIIIE, WIIK K€ IO CToJOIaM. BrimonHenune onepauuit 610koB 412 u 414 mo cTpokam WM 1O
CTONIOLIAM MOJKET SIBJSITECSI OCOOEHHO NPEMMYIIECTBEHHBIM, KOrJa LIMIMHIPUYECKAs eMKOCTh
pacnosiokeHa OpPTOrOHAJNBHO (hOTOKaMepe, MPUYeM LEHTP/AJMHHAST OCh €MKOCTH IPOXOIUT
yepe3 M300paKeHHe €MKOCTH TOPU3OHTAJbHO WJIM BEPTUKAIBHO. B Takux KOHQUTypanusx, B
3aBUCUMOCTH OT THMA U PACIOJOXKEHHsI OCBEIICHUs, U3MEHEHHUS BO BHEILIHEM BHIE HUMEIOT
TEH/ICHIIUIO K TOMY, YTOOBI SIBJISIThCS OOJiee PE3KUMH B OTHOM HAarpaBlieHHH (110 THAMETPY U
IIUPUHE €MKOCTH) U MEHee PE3KMMH B APYIOM HAIPaBJIEHHUH (BIOJb JUIMHHOW OCH €MKOCTH),
TOTAa NPU HOPMHUPOBAHHMM TEPSIETCS MEHbLIe WHPOPMALMU U T.JA. UL KaXKIOH CTPOKH WU
KaXIoro crondna (T.e. TOro M3 HHUX, KOTOPOE COOTBETCTBYET HAIPABICHHIO MEHbBIIEH
Bapuanun). B HekoTopeIX peamm3anmsx (Hampumep, npu  (GOPMHUPOBAHUHM HU300paKEHUIT
(baKOHOB ¢ HIDKHEW CTOPOHBI) Os1okH 412 1 414 MOryT BKJIFOUATh APYTHE OMEPALNH, TAKHE KaK
yCpenHeHUe 3HaYeHNH B Mpeesax JAByMEPHbBIX 30H (Hampumep, 2x2 wii 4x4 U T.1.) MaTpHULbL
30HBI 3aMEILEHHUs, U T.1.

[0086] B 6mokax 416-420 monynb 124 orobpakaeT HOPMHUPOBAHHYIO MaTpully aedexra
B 30HY 3aMELICHUS MAaTPHUIbl H300paKEHUS E€MKOCTH IIyT€M HTEPATUBHOIO BBIMOJIHEHUS

CpaBHEHMs MUl KaKIOrO 3JIeMEHTa MaTpullbl nedekra (Hampumep, MyTeM IMPOXOXKAEHUS 10

marpule aedexra, HaunHasA ¢ 3nemMenTa D44 ). [l naHHOTrO 3eMeHTa HOPMUPOBAHHONM MaTPHULIbI
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nedexra, B 6moke 416 moxynp 124 nobasnsieT 3HaYEHHUE HTOrO 3JEMEHTAa K COOTBETCTBYIOIIEMY
3HAYEHHIO 3JIEMEHTA B MATPULIE 30HBI 3aMELICHUs] W OINpEeNseT, MONafaeT JIu rmojydaemas B
pe3yabpTaTeé CyMMa MEXAy 3HAueHHsIMHM HHU3KOH CTOPOHBI U BBICOKOW CTOPOHBI MJIs
COOTBETCTBYIOIIEH CTPOKHU (Kak 3TH 3HaueHus ObLIH orpenesneHsl B Oyoke 414). Ecnu na, To B
onoke 418A mMonynb 124 coxpaHsieT UCXOAHOE 3HAYEHHUE JJISi COOTBETCTBYIOIIETO 3JIEMEHTA B
30HE 3aMEeIIeHUs] MaTPULbl U300paXKEHNST €eMKOCTH.

[0087] Ecnu Her, TO B Ojioke 418B moxaynab 124 nobGaBnser 3HAa4YEHHE 3JIEMEHTA
HOPMHPOBAHHOW MAaTpHULbl JeeKTa K 3HAYEHUI0 COOTBETCTBYIOIIETO 3JIEMEHTA MAaTpPHLIbI
u3zobOpakenust eMkoctH. Hampumep, ecnu snemeHT Nqi; HaXOAWUTCS 3a NpeAesiaMH Juarna3oHa
[LSV, HSV], o monynb 124 ycraHaBIMBaeT COOTBETCTBYIOLIMH 3JIEMEHT Ha H300pa’KeHHU
emkoctu paBHbM (N;; + S;;1). Kak ykazano B O6yoke 420, monyns 124 nostopsier 6ok 416 (u,
npu HeoOxomumoctH, 0ok 418A wmu Ginok 418B) mys Kakooro M3 OCTANBHBIX 3JIEMEHTOB B
HOPMHUpPOBaHHOI Matpulie nedekrta. B Omoke 422 monynb 124 moaTBep:KIaeT, UTO BCE 3HAYCHHUSI
MOIU(PHUIIMPOBAHHOTO N300paKEHHUs] EMKOCTH (TI0 MEHBILIEH Mepe B 30HE 3aMELIEHHsI) SBIISTFOTCS
IEeMCTBUTENIPHBIMU PACTPOBBIMU 3HAUEHUSIMH (Hampumep, or 0 1o 255 mpu UCTONb30BaHUH 8-
outHoro ¢opmara), u B 6moke 424 monynp 124 mpeobpasyer marpuily MOAHDHUIHNPOBAHHOTO
N300pakeHNsI €MKOCTH B PAaCTPOBOE H300pa’keHUE M COXPAHSET IOJyYeHHOE B pe3yJIbTare
n300paxkeHne eMKOCTH «c pnedexTom» (Hampumep, B Oubmmoreke 140 oOyuaromumx
uszobpaxenwnii). OOmum pesyibrarom O5okoB 416-420 siBisieTcst «3axBaT» WIH COXpPaHEHHE
nuKceser n3o0pakeHus: nedexra, SIBISIFOIINXCS MeHee WHTEHCHUBHBIMU (00Jiee TEMHBIMU), YeM
YPOBHH CTeKJIa (MM APYTOro MOJyMpO3pavHOro MaTepuana) Ha N300pakeHUH eMKOCTH, a TaKKe
NHKCeNeH, SBIomMXcs Oonee MHTEHCUBHBIME (Oosee ApKuMu/OesbIMi), YeM YPOBHU CTEKIIa
(HampuMep, BCIEACTBHE OTPAKEHH Ha edeKTe).

[0088] IToHsITHO, YTO pa3mu4HbIE OJIOKH, OMUCAHHBIE Bhile ajisi anroputma 400, MoryT
OTJIMYAThCA B JAPYTHX PeATH3aLMAX, B TOM YHCJIE COCOOAMH, OTIMYHBIMU OT OOCY KIEHHBIX
BBILIE DPA3JIMYHBbIX aJbTEPHATUB (WIM B AOMOJHEHHE K HHUM). IIpocTO B KayecTBe OXHOTO
npuMepa, UK U3 OnokoB 416-420 MOKeT CHayaja BKIIIOYATh CIHMSHUE HOPMHPOBAHHOHN
MaTpulbl 1edeKTa ¢ MaTPULIEH 30HBI 3aMeIeHHs (Ha MTO3JIEMEHTHONW OCHOBE, KaK OMUCAHO BBILIE
IUIE MaTpULIbI M300paXKeHHUsT €MKOCTH) Uil OOpa3oBaHMs 3aMeLIaroIledl MaTpHUIbl, a 3aTeM
3aMEHY COOTBETCTBYIOLIEH 30HBI MAaTPHLbI H300paKeHNsI €MKOCTH 3aMellarolneil MaTpuien (a
HEe MNpsMyr0 Moaudukanmuioo BCel MaTpuubl H300pakeHUs eMKocTH). B kauectBe apyroro
npumepa, Onoku 416A u 416B B3ameH MOryT [neHCTBOBaTb C LENbIO MOAWU(UKALUH
HOPMHPOBAHHOM MaTpHLbI f1edekTa (T.€. MyTeM 3aMeHbl 3HAYSHHS 3JIEMEHTa Ha HYJb B KaXIOM
ciyudae BbIMOJMHEHUs Osoka 418A), mocne yero MOAM(PHUIMPOBAHHYIO BEPCUI0 HOPMHPOBAHHOM

MaTpulbl aedekra MOOABISIOT K 30HE 3aMELICHHs] MaTPULIbl U300pakeHusi eMkoctu. Kpome

toro, u3 anroputMa 400 MOryT OBITh HCKIIOYEHbl OJHA WJIM HECKOJbKO OIepaLuii,
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oOcykneHHbIX Bbille (Hampumep, 0ok 406), WM OH MOXKET BKJIIOYATH JOIMOJIHUTEJbHBIC
orepaLuy, He 0OCYKIEHHbIE BBIIIE.

[0089] B HEKOTOpBIX BapHaHTax OCYIIECTBIEHUS WWIM cLeHapusx aiaroputMm 400
BKJIFOYAET BpallleHHe W/WIM MaclITaOupOBaHHE/U3MEHEHHE pasMmepa H300paxkeHus nedexra
(3arpy>xenHoro B Ojoke 402) iy YUCIOBOW MATPHLIbL, TTONYYSHHOH M3 M300pakeHus nedexra
(B Omokxe 404), mepen mepeHocOM nedekTa B 30HY 3aMELICHHs HW300paXKeHHs EeMKOCTH.
Hanpumep, BpammeHue u/mim H3MEHEHHE pa3Mepa H300pakeHHMs WM YHCIOBOH MAaTpPHULBI
nedexkTa MOXKeT MPOUCXOAUTH B OO0 MOMeHT 1o Osioka 412 (Hampumep, HEMOCPENCTBEHHO
nepen moObiM U3 OsiokoB 410, 408, 406 u 404). BpaiueHue MOXKET BBINOIHATHCS, HAPUMeED,
OTHOCUTEJIbHO LEHTPAJIBbHOW TOYKHM WM LEHTPAIBHOTIO MHUKCEIs] M300paskeHUs] MM YHUCIOBOH
marpunbl aedekra. M3meHeHue pasMmepa MOXKET BKIIOYATb YBEJIWYEHHE WM COKpAIlEeHUEe
M300paKeHNsI HITH YHCIIOBOW MaTpHLbI AeeKTa 10 OJHON WM IBYM OCSIM (HAampuMep, Mo OCSIM
u3oOpakeHus: nedeKTa Wik MO JJIMHHOH W KOPOTKOW OCSIM H300paskeHHOro nedekra U T.1.).
OO6buHO MacmiTabupoBaHUE/M3MEHEHUE pa3Mepa N300pakeHHsI BKIIIOYAeT OTOOpaskeHUe TPYIII
NUKCeNell B €AMHUYHBbIE NMHUKCENH (COKpalleHHe) WM OTOOpakeHHWe eIMHUYHBIX INHKCEeNeH B
rpymnmel nHKcenel (yBenudenue/pactsruBanue). IIoHATHO, 4YTO ecnu 3TH  onepauusi(-uu)
BBINOJIHSETCST B OTHOLICHWH YHCIIOBOM MATPHIIBI, TOJYYEHHOW M3 M300pakeHus: nedekra, TO
nofo0Hble omneparmu TpeOyrOTCs B OTHOIIGHWH 3JIEMEHTOB MaTpwl, a He mnukceneil. Ilocie
NOBOPOTa W/WIM W3MEHEHHsI pa3Mepa H300paKeHHWs WM YHUCIOBOH MaTpuubl nedekTa
ocTanbHOM anroput™ 400 MOXKET OCTaBaThCs] HEM3MEHHBIM (T.€. MOKET IMPOUCXOIUTh TAKHM K€
o0pa3oM, Kak ONHCAHO BBIINIE, U HE 3aBUCETh OT TOrO, MPOU3OILIO JI Kakoe-JIHOO BpalleHue
W/WIM U3MEHEHUE pa3Mepa).

[0090] Bpamenue w/unu u3MeHeHue pasMepa (Hampumep, MonyJjieM 124 pacmmpeHus
Oubnuoreku, peanusyoomum  aaroputM 400  apupMETHYECKOro  MEPEeHoca)  MOXKET
CrIocOOCTBOBaTh YBEJIMYEHHUIO pasMepa U pasHooOpasus Oubnmoreku 142 wusoOpaskeHHH
NPU3HAKOB JIAJIEKO 3a Tpenesbl TOro, 4To ObUI0 Obl BO3MOXKHO B Cllydae (PUKCHPOBAHHOTO
Habopa wu3oOpaxkenuii nedektoB. BpalneHne MoxkeT ObITb OCOOEHHO TOJIE3HO B CIyYasix
npuMmenenus, korma (1) emkocTh, IIsi KOTOpoi (Qopmupyercs u3oOpaxkeHHe, HMeeT
3HAYUTEJBHYIO BPAILIATEIbHYI) CHMMETPUIO (HAIPHMEpP, EMKOCTh UMEET MOBEPXHOCTh KPYTJIOH
WIA TONYKPyrIol ¢opMmbl, u3o0pakeHHEe KOTOPOH HeoOxomumo chOopMUpOBaTH B XOIe
KOHTpOJs) U (2) nmedekt, st KoToporo Qopmupyercs u300pakeHHe, OTHOCUTCS K THILY,
UMEOIIEMY TEHACHIIMIO K HAJMYUIO BHU3YAJIbHBIX XapaKTEPHBIX MMPU3HAKOB, 3aBUCAIINX OT 3TOH
cumMeTrpun. Harmpumep, Ha KPyTriIoM HITH ITOYTH KPYTIIOM IHE CTEKJITHHOTO (pJIaKOHa HEKOTOpbIE
TEIIMHBI MOTYT UMETh TEHACHLMIO K PACIpPOCTPAHEHHUIO B LIEJIOM B HAMPABJICHUHU OT LIEHTpa K
nepudepun kpyra uian Haobopor. Hanmpumep, monyne 124 pacmmpeHusi OMONIMOTEKH MOXKET
NOBOPAYMBATh TPEIIUHY WM APYrod aedext Tak, 4To och n300pakeHus neekra COBMANAET C
YIJIOBBIM TIOJIOKEHHEM 30HBI 3aMELICHMs, B KOTOPYIO IepeHocsT nedekrt. bonee KOHKpeTHO,
BEJINYMHA BPAIIEHHsI MOXET 3aBHCETh KaK OT BpalleHHs nedeKTa Ha MCXOJHOM H300pakeHUH
nedexTa, Tak U OT KENAeMOro BpalleHUs (HAlpUMep, BPALIEHHs, COOTBETCTBYIOLIETO 30HE

3aMeIleHus], B KOTOPYIO MEePEHOCST neeKT).
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[0091] [lnst pmocTwkeHHsT OTOOpakeHWsl NHUKCenedl (MM 3JIEMEHTOB MAaTpHL),
HEOOXOIMMOrO Uil KEeNIAaeMOr0 BpALIeHUs W/WIM W3MEHEHHs pa3Mepa, MOXXHO HCIIOJIb30BaTh
Mr0Oble TOAXOMAIIME METONMKH, TaKhe Kak MeTon OJjrkaiimero cocema, OWITMHEWHBIH,
BBICOKOKAUECTBEHHbIH OMIIMHENWHBIH, ONKyOUYeCKHH MM BBICOKOKAUYECTBEHHbIN OMKyOHMUecKuit
MeTonpl. M3 mATH MepedyrcIeHHBIX BbIE NPUMEPHbIX METOAMK METOA Omkaiiiero cocenma
SIBJIIETCSI CAMOM HU3KOKAYECTBEHHON METOJMKOHN, a caMON BBICOKOKAYECTBEHHOU METOIUKOM
SIBJISIETCS] BBICOKOKAYECTBEHHBIH OukyOndecknii merox. OgHAKO camasi BBICOKOKAUeCTBEHHAsI
METOIMKA MOXET He SIBJISIThCS ONTHUMAJIbHOW MPH YCJIOBHUHU, YTO 3a1adyel SIBJISETCS CHeNaTh
nedekT, TmoAaBepraeMblii IMOBOPOTY W/WIM WM3MEHEHHIO pa3Mepa, HMMEIOIIUM KadeCTBO
u300parkeHus, BeCbMa TMONOOHOE Ka4vecTBY HU300paxkeHus, 00eCrneYrnBaeMOMYy CHUCTEMOMU
¢dbopmupoBanuss H300pakeHUH, KOTOpas OyneT MCIOJIb30BATHCS Ui KOHTPOJS (HAampumep, B
cucreme 102 BH3yasibHOTO KOHTpOJIsi). [l CpaBHEHHS BBIBOAA PAa3HBIX METOIUK, TAKUX Kak
ISITh METOAMK, NEPEYHCICHHBIX BbIME, MOXET OBITh BBINIOJHEH MPOCMOTP U BBIOOD
NOJIb30BATENIEM BPYYHYIO METONWKH, SIBISIFOINEHCS Jy4Iled B KauyeCTBEHHOM/CYOBEKTHBHOM
CMBbICJIe. B HEKOTOpBIX peaNn3alusx HCIOJIb3YeTCsl BBICOKOKAYECTBEHHBIH OMKyOMUYEeCKHit
METOJ, WJIN OH HCIIONIb3YETCSl KaK YCTAHOBKA MO YMOJIYAHHUIO.

[0092] Anroputm 400 (BKJIFOUAIOIIUI W/WJIM HE BKIFOYAIOIIMNA KaKOe-TUOO BpalleHue
W/ M3MEHEHHE pa3Mepa) MOXKHO TOBTOPSITH U JIOOOTO KOJHMUYECTBA PA3HBIX «XOPOLIMX)
n300pakeHNH © JO00ro KomuuecTBa «AeekTHbIX» u300pakeHHH B 000 KemaeMoit
KOMOWHaMu (HampuMep, MPUMEHsITh Kaknoe u3 L mzoOpaxenuit nedekra Kk kaxkaomy uz M
n300pakeHNH XOPOIINX eMKOCTeH B KakaoM u3 N nososkeHuii, uroOsl reHepuposatb L x M x N
CUHTETHUYECKUX H300pakeHuil Ha ocHOBe M m300pakeHHid XOPOILINMX €MKOCTel B OuOInoTeke
140 obyuaromux nzobpaxenuii). Takum oOpazom, Harpumep, 10 uzobpakenuii nedexra, 1000
n300pakeHnH Xopomux eMkocteli 1 10 monoxenuit nedexra Ay nepexTa Kaxxaoro THIA MOTYT
B pesyibrare nasatb 100000 m3obpakenuil ¢ nedextamu. MeCTONOIOKEHHS/TIONOXKEHNUS, B
KOTOpbIe TEPEeHOCIT neeKThl ISl JIFOOOro KOHKPETHOTO HM300paKeHUs XOpOoIleld eMKOCTH,
MOTYT SIBJISITBCS TPEIBAPUTENBHO OMNPEACICHHbBIMU MM MOTYT ONPEAENSIThCS CIydYailHbIM
oOpa3om (Hanpumep, Mmoaysem 124).

[0093] Anroputrm 400 MOKET IEHCTBOBATh OYEHb XOPOIIO B CUTyalUsX, Korna nedext
NEPEHOCSAT B 30HY 3aMEINEHUs, COAEPIKALIYI pPEe3KHe KOHTPACTBHI MM MEPEeXOAbl B YPOBHSIX
WHTEHCUBHOCTHU MMHUKCENEN U3-3a OJHOIO MU HECKOJbKUX npusHakos. Hanpumep, anropurm 400
MOJKET JEeHCTBOBATh XOPOILIO, AAKE €CIIM 30HA 3aMEINEeHHUS] CTEKJSTHHOTO INIMPHIA COXEPIKUT
MEHHCK M 30HBI [0 00€ CTOPOHBI OT MEHHUCKA (T.€., COOTBETCTBEHHO, BO3yX M TEKYUYIO CPEny).
Anroputm 400 mMoxer Takxke oOpabaThIBaTh HEKOTOpbIE APYrue CHTYallUH, B KOTOPBIX 30HA
3aMeINeHUs] CHJIbHO OTJIMYAaeTCs OT 30HbI, OKpysKaromed nedekr Ha u3o0pakeHUH nedexra.
Hanpuwmep, anropurm 400 MOkeT A€HCTBOBATH XOPOLIO MPH NepeHoce nedekra ¢ n300pakeHus
nedexTa CTEKISIHHOTO IIMNPHUIIA, 3aIOJIHEHHOTO NPO3PayHOil TeKydel cpenoi, Ha n3o0pakeHne
¢makoHa B 30HE 3aMelleHus, IAe (IAKOH 3alOJHEH HENpO3pavHOl JHOPHIN3UPOBAHHOM
maccoi. OHaKo AJisi HEKOTOPBIX CIy4aeB WM CLiEHapueB NMpuUMeHeHHs airoputM 400 mMoxer

ObITh TONE3HO MoauGuIUpoBaTh. Ecnu 30Ha 3aMelneHus M300pakeHHUs €MKOCTU H300pakaer
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nepexon MeXIy ABYMsI BECbMa Pa3sHbIMH 30HAMH (HampuUMep, MEXAY CTEKIOM/BO3AYXOM H
YacTAMH JTUODIIN3UPOBAHHON MacChl ¢ M300pakeHust pyiakoHa), HarpuMep, MOAyJb 124 Moxer
pa3OuBaTh MaTpHIy 30HBI 3aMELIEHHs Ha HECKOJNbKO dacTell (Hampumep, Ha JBE MAaTPHIIbI
OIIMHAKOBOT'O WJIM PA3HOTO pa3Mepa) Uik MPOCTO CHavasia (OpMHUPOBATh ABE WK O0Jiee MaTPHI]
30HBI 3aMELICHUsl. 3aTeéM COOTBETCTBYIOIME 4acTH H300pakeHHs nedexkta MOryt ObITb MO
OT/EJIbHOCTH NEPEHECEHBI B Pa3HbIE 30HbBI 3aMEIIEHHs C UCTIOIb30BAHUEM PA3HBIX HK3EMILIAPOB
anropurMa 400, kak 0OCYKIEHO BBILIE.

[0094] B HexoTOpBIX peanu3anusx AeGeKTbl W/ WIH IPyrue NMPU3HAKU, MPENCTaBIeHHbIE
Ha m300pakeHusix OubmmoTekn 142 w3o0paskeHHWi MPHU3HAKOB, MOTYT TPaHCHOPMUPOBATHCS
OHUM WM HECKOJBbKHUMH criocobamu mepen n0OaBJICHHEM STHUX NPU3HAKOB HA HMCXOIHOE
u3zobOpakenne monyiem 124, ucnonssyromuMm anroputm 400. Takum obpazom moapynb 124
MOXeT 3(p(EKTUBHO YBEJIMYHMBATH PasMep M HM3MEHYHBOCTh OnbOsmorexku 142 uzoOpaskeHuit
NPU3HAKOB M, TakUM 0Opa3oM, YBEIMYMBATH pa3Mep M HW3MEHYMBOCTH Oubmmorekm 140
oOyuaromux n3odpaxenuii. Hapumep, monyne 124 moxeTr TpanchOpMUPOBaTh Ae(eKThl W/ WIn
Apyryue NPU3HAKH NMyTeM MPUMEHEHHUs BpAIleHHH, MacITaOMpOBaHUs/PACTATHBAHUS (B OTHOM
WIA JABYX H3MEPEHMsX), HAKIOHA W/WIM APYrux mpeoOpasoBaHuil. JlOMOJHUTENbHO WIIH
ANbTEPHATHBHO M300paKEHHBIC MPU3HAKA MOKHO MOIU(MULIHUPOBATH OOJiee CIIOXKHBIMU W/HITU
TOHKUMH criocobamu. Hampumep, moayip 124 MokeT anmpoKCUMHPOBATh nedeKT (Hampumep,
TPELINHY) Pa3HbIMHU JyTraMH HJIU OOJiee CIOKHBIMH CTPYKTYPaMH TPELINH (Hampumep, Kakaon
U3 psifa pasHbIX BeTBALIUXCS CTPYKTYp). Ilo cBoeit cytu anroputm 400 Ha OCHOBE MHKCeENEH
IOCTAaTOYHO OCHAIeH i1 paboThl € 3TUMH TUNAMU KOHTPOJs/MOAU(DUKALIMNA MEJIKHX
NPU3HAKOB.

[0095] Cunrernyeckue H300paXKeHUs, T€HEPUPYEMble C HCIIOJNb30BAHUEM AJITrOPUTMa
400 apudmernyeckoro nepeHoca mo Gur. S, MOTYT SIBJISATHCS YPE3BBIYAHHO PEATHCTUYHBIMH,
KaK MOXHO yBHIeTh Ha ur. 6. Ha ¢ur. 6 peanproe nzodpaxenue 600 mmpuna ¢ 00pa3oBaHHON
BPYUYHYIO, PEaJbHOIN TPELUIMHON CPAaBHUBAETCS C CHHTETHUECKUM M300paskeHueM 602 mmpuua ¢
TPELINHON, UCKYCCTBEHHO CITe€HEPUPOBAHHON ¢ McnoJb3oBaHueM anroputma 400. Kpome Toro,
«PEATUCTHYHOCTDY CUHTETUYECKOTO M300paKEHHST MOJKET PACIPOCTPAHATHCS BIUIOTH 10 YPOBHS
nukceneii. Ha ¢ur. 7 mpenoctaBieHO cpaBHEHHE Ha YPOBHE MMHUKCENEH, COOTBETCTBYIOLIEE
uzobpakenusiM 600, 602 Ha dur. 6. A nmeHHO, 4acTh 700A nu300pakeHHs MpeACTaBIIeT COOOH
yYBEJIMUEHHBI BUJA peanbHOro aedekra Ha wuszoOpaxkeHun 600 emkoctu, a dyacte 702A
n300pakeHNsT TPEnCcTaByisieT CcoOOH YBEIMYEHHBIH BHI HCKYCCTBEHHOrO naedekra Ha
u3obpakennu 602 emxoctu. Yacts 700B m3o0paskeHus1 mpencTraBisieT cCOOOH JTOMOTHUTENBHO
yBenuueHHbld BuA vactu 700A wum3oOpaxkenus, a uactb 702B mpexacraBiser coOoi
JOTIONTHUTEBHO YBeNU4YeHHbIN BU yactu 702A u3obpaxkenus. Kak BunHo mist gacrern 700B u
702B u3obpaxkenus, Kakue-muOO JIerko HaOJromaeMble apTedakThl HA YPOBHE MHUKCENECH WM
ApyTUe PacXOKACHUs, CO3aHHbIE BCIIEACTBHE NepeHoca eeKTa, OTCYTCTBYIOT.

[0096] B orcyTcTBHE 3TOrO peanusMa Ha ypoBHE mukcenel, HeiipoHHas cetb ABK mpu
OTPENENIeHNH TOro, YTO CHHTETUYECKOE M300pakeHUe sBiseTCs Ne(peKTHbIM, Morja Obl

COCPEIOTOUNTBCS Ha «HEBEPHBIX» XapaKTepHBIX NpPU3HAKaxX (Hampumep, Ha apredakTax Ha
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ypOBHEe muKceneit). XoTs MaTepuai (Hampumep, CTEKJIO WM I[UIACTMAcca) €MKOCTH s
HEBOOPYXKCHHOI'0 TIJjlada MOXKET BbBINVIAACT KaK OAHOPOAHASA MOBCPXHOCTb, XApPAKTCPHBIC
NPU3HAKU OCBEINEHHMs] M MaTepuajia €MKOCTH (Hampumep, KpHBH3HA €MKOCTH) (pakTHUeCKH
BBI3bIBAIOT BapHallMUd OT MHUKCCIIS K INHKCEII0, U 30HAa 3aMCUICHUSA Ha JAaHHOM I/I306pa>KeHI/II/I
€MKOCTH IO MeHbLIeH Mepe B HEKOTOPBIX OTHOUICHUSX OTJIMYAeTCS OT KaKAOH Ipyrod
BO3MOJKHOH 30HBI 3amelneHus. bonee TOro, pasnuums MeXAy YCJIOBHSMH/MaTepHaIaMu
(Hanmpumep, OCBEINEHHEeM M MaTephaaomM/(GopMol €MKOCTH), HCHONb3yeMBbIMH IIPH CBHEMKE
u3o0pakeHuii nedekra, MO CPaBHEHHIO C YCIOBUSMH/MaTepHalaMH, HCIOJIb3yeMbIMU IPH
CBEMKE «XOPOIIUX» I/I306pa)KeHI/II\/‘I €MKOCTH, MOI'yT NPHUBOAUTH K €LIC 6OJII>LHI/IM BapHualUsaM.

Bo3MOXHBIIH TpUMep 3TOr0 MNPOMJUTIOCTPUPOBAH Ha ¢ur. 8, Tae MOoKa3aHO COCTaBHOE

>
cuHTeTHUecKoe n3o0pakeHne 800 kak ¢ mepBbIM MepeHeceHHbIM aedekrom 802, Tak U co
BTOpbIM TiepeHeceHHbIM naedexkrom 804. Ilepsbiii mnepeHeceHHbiid nedekr 802 co3man ¢
UCTIOJNIB30BAHUEM TPAOUIMOHHONH MPOCTOH METOAWKH HAJIOKEHHs] H300pakeHust nedexTa
HETIOCPEACTBEHHO Ha HCXOJHOE HM300pakKeHHE €MKOCTH, TOTJa KaK BTOPOH NepeHECEHHBIN
nedext 804 coznan ¢ ucnonp3zoBanueM anropurma 400 apupmernueckoro nepeHoca. Kak Bugao
Ha ¢ur. 8, MOXKHO YETKO BUAETh TPAHUIIBI H300pakeHUs Ae(eKTa, COOTBETCTBYIOIIETO MEPBOMY
nepeneceHHoMmy nedekty 802. Ilpu koHTpone emkocteil HeliponHass cetb ABK, oOydeHHas C
UCTIONIb30BAHUEM CHHTETHMYECKHX H300pakeHHMH C TakuMHu JedeKTaMH, Kak IMepBbIi
nepeHeceHHbIN nedexT 802, MOKeT, HarpuMep, MPOCTO UCKATh MONOOHYIO TPAHULLY, YTO MOKET
NPUBOANUTE K OOJBIIOMY KOJWYECTBY JIOKHBIX OTPHULATENBHBIX PE3yJbTATOB W/WINM APYTUX
HETOYHOCTEH.

[0097] Ha ¢ur. 9A n3oOpakeHbl pa3iuvHble IPYyrHe CHHTETUYECKHE H300pa’ke€HUs C
noOaBieHHbIMU  JleeKTaMu, KOTOpble ImomedeHbl kak 900-910 wu creHepupoBaHbl C
UCTIONIb30BaHUEM peanu3aiuu anroputma 400 apupMeTHuecKoro nepeHoca. B kaxmom ciydae
YaCTh M300pakeHMsl IINPUILA, NMPEACTaBIAOmAs Ne(eKT, UIABHO CIMBAETCS C OKPY KAIOIIUMHU
YacTIMU HM300paKeHUsT HE3aBUCUMO OT TOrO, pacCMaTpUBAeTCs JIM U300paKeHHe Ha
MaKpPOCKOIUYECKOM YPOBHE UJIM HA YPOBHE MUKCEJEH.

[0098] Ha ¢ur. 9B uzobpaxkern HaOOp mpumMepHbIX uzobpakeHuit 920 nedekra B BHIE
TPEIMHBI, JI000e M3 KOTOPBIX MOKHO HCIOJNB30BaTh B KauecTBe BBojga B anroputm 400
apuMeTHYecKoro nepeHoca. B HEKOTOPBIX peanu3alusx, Kak OTMEYEeHO Bbilre, anroputm 400
apru(pMETHYECKOTO MEePEHOCa MOXKET BKIIIOYATh BpAIlEHHE W/HIIM W3MEHEHHE pa3Mepa JaHHOTO
uzobpaxkenusi nedekra (MM COOTBETCTBYIOILICH YHCIIOBOM MATpPHIIbI) MEpPed BBITOJHEHHEM
octanbHOM yactu anroputMa 400. B ciydasx, korga Tpedyercs BpalneHne, 0ObIMHO BaJKHO 3HATH
BpallleHWe, COOTBETCTBYIOINEE HMCXOAHOMY u3o0paxkeHmo paedexra. Ha mnpumepHbIX
uzobpaxenusix 920 nedexra B BUAE TPEIIMHBI, HATIPUMEP, BPAILIEHHE/YTOJI, COOTBETCTBYIOLIHIE
UCXOIHOMY H300pakeHUIO, BKJIIOYEHbI B camMo wuMs (aiina (mokasano Ha ¢ur. 9B
HETIOCPEACTBEHHO MOJA KakabIM u3oOpaxkeHneM). Tak, Hampumep, «250 crack0002» mosker
NPEACTaBIATh COOOH KOHKPETHYIO TpEIlWHy Npu BpamieHuun Ha 250 rpamycoB (Tak dYTO
pa3MelleHne TPEUIMHbI B TOJOXEHUH, B KOTOPOM HeoOXoammo BpaiieHue Ha 180 rpanycos,

norpeboBano Obl BpamleHHs TPEIUHbl MPOTHB YacoBOH crpenku Ha 70 rpaaycos),
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«270 crack0003» MoskeT mpeAcTaBIATb COOOW APYryl0 TPEIWHY NpHu BpaimeHuu Ha 270
rpaaycoB (Tak 4TO pa3MelleHNe TPEIINHbI B TIOJOKEHNH, B KOTOPOM HEOOXOIMMO BpallleHue Ha
180 rpamycos, noTpeboBaso Obl BpalleHus! TPEIUHBI IPOTHUB 4aCOBOH CTpesku Ha 90 rpaaycos),
u T.0. Monyns 124 pacmupeHuss OMOIMOTEKH MOXKET BBIYHMCIATH CTENEHH BPALISHUS IS
NPUMEHEHUsT HAa OCHOBE 3TOT0 YKa3aHHOTO MCXOJHOI'O BpAlEHHs M JKEIaeMOro BpAalleHUs
(Hanmpumep, BpAaleHMs, COOTBETCTBYIOLIETO VIJIOBOMY IIOJIOKEHHMIO 30HBI 3aMEINeHUs, B
KOTOPYIO TIEPEHOCUTCS Ae(eKT).

[0099] Anropurm 400 apudmeTHdecKoro nepeHoca MOKeT ObITh PeaM30BaH Ha S3bIKAX
Bbiciiero ypoBHs, Takux kak C++, cpenbl.NET u T.n1. B 3aBHCHMOCTH OT BBIYMCIUTENBHOM
mourHocTH Oyioka 110 ob6paboTku, anroputMm 400 MOTEHUHANTBHO MOXKET T€HEPUPOBATh THICSTIH
CHHTETHUYECKUX HM300paKEHUI B TEUEHHE NMPOMEXKYTKA BPEMEHH 15 MHUHYT WM MEHee, XOTs
BpaLeHUEe W/WIN U3MEHEHHE pa3Mepa OOBIMHO YBEIMYUBAIOT 3TO BpeMsi. OHAKO BpeMsi padoThI
OOBIYHO HE SBISETCS BAXKHOH mpoOJeMoil (maske C y4eTOM BpaleHHs] W/HIHM H3MEHEHHs
pasmepa), MOCKOJbKY Uil OOJBIIMHCTBA MPWIOKEHUH oOyuaromme H300pakKeHUsT HE HY)KHO
T€HEPHUPOBATh B PEAJIbHOM BPEMEHH.

[00100] Kak ommcaHo B mpenBaputenbHOl 3asiBke Ha mateHT CIITA Ne63/020232, mus
U3MEPEHUs] KIIFOUYEBBIX METPUK KaKIOrO IOCTYMHOIO HM300paXKEHUsT MOKHO HCIIOJIb30BaTh
pasJIMyuHble METOANKH 00paboTKH H300paskeHNH, 00eCIeunBaOIe BOSMOKHOCTD TIIATEIbHOTO
KypupoBaHus OMOIMOTEK 00y4aroImuX H300paXKeHUH, Takux Kak Omnbmuoreka 140 obyuarommx
n3o0paxkennii. B xome paspaborku BeimeonucaHHoro ajropurma 400 apudmerndeckoro
nepeHoca ObUIO OOHApPY’KEHO, YTO KPUTHYHBIM MOXKET SIBJSITbCA TINATENbHOE YIIPaBIICHHE
HEKOTOpBIMU mapamerpamu. Hampumep, mnpu paccMOTpeHMHM MNpuieB oO0bemMoM 1 M
KPUTHUYECKMMHU aTPUOyTaMM, KOTOPbIE MOTYT M3MEHSTHCS OT M300pake€HHsl K H300pa’KeHHIO,
MOTYT SIBJIATBCS MOJIOKEHUE MEHUCKA JKUIKOCTH M TIOPLIHS (HapuMep, pPe3MHOBOTO MOPLIHS) Ha
n3o0pakeHmsx. Eciy Bce cuHTeTHUECKHE N300 paKeHHsI CO3/IaHbl C TOMOIIBIO OTHOTO M TOTO K€
«Xopouero» H300pakeHUs] €eMKOCTU (WJIM C TIOMOUIBIO CJIMIIKOM MaJior0 W/WJIM CJIUIIKOM
nonoOHoro Habopa M300paskeHUH XOPOIINX EMKOCTeH), mocneayinee o0yuenue moneieit ABK
Ha OCHOBE IIyOOKOro oOy4eHHss MOXKeT ObITh MOJOPBAHO HM3-32 MCKAKEHHH, BO3HUKAOLIMX
BCJICZICTBHE HEJOCTATOYHON M3MEHYHBOCTH HA H300PaKEHUSX.

[00101] 3a cueT WCMOIB3OBAHUS KITFOUEBBIX METPHK H300pa’KeHHST MOKHO TIIATENBHO
BbIOpaTh OMOJIMOTEKY  «XOpOLIMX» HM300paKeHWH Ui JONONHEeHWs (Hampumep, C
ucronb3oBaHueM anroputma 400) Tak, 4TO 3TH MCKAKEHUS YMEHBIIAIOTCS WM UCKIFOYAKOTCS.
Takne MeTPUKM MOXXHO TaKke€ HCHOJb30BaTh [UIA CIHHAHUA OuOIHOTeK O00ydaromux
n300pakeHNH TaK, 4TO MOJlydaeMasl B pe3yJibTaTe COCTaBHas OMONIMOTEKAa CONEPIKHUT HE TOJIBKO
COOTBETCTBYIOLIMH OajlaHC peaNbHbIX MU CHHTETHYECKHX HM300pakeHUH, HO Takke OToOpaskaeT
€CTECTBEHHOE PACIIPENEIeHNE KaKIOH U3 KIIFOUEBbIX METPHK.

[00102] Jns OLEHKHM Ka4yecTBA CHHTETHYECKHMX H300paKEHUH, TeHEPHPYEMBIX C
ucrionb3oBanueMm aiaropurma 400, B Tom umciae HaaexkHoctu Mmozeneiir ABK Ha ocHoBe
riyOOKOro oOyueHusi, OOYYEeHHBIX Ha TaKUX M300paKEHHsIX, ObUIM BBITIOJHEHBI Pa3JUYHbBIE

OKCIICPHUMEHTHIL. I[J'[Sl 9TUX JOKCIEPHUMECHTOB HCIIOJB30BAJIN HYETBIPE Ha6opa JaHHBIX IIO
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npubnusutensHo 300 m3oOpaxkenuit B kaxaom: (1) HaGop wm3obOpaxkenmit «PeampHble Oe3
nedexTay, KOTOpble MPEACTaBIsLIN COOOH peasibHble H300pa’keHUs IIMPHULIEB 0e3 BUANMBIX
ne(eKkToB, CHATbIE CHCTEMONW Ha OCHOBE po0oTa, paboTaroliero B JAEKAPTOBOM CHCTEME
KoopAuHAT, B JaOOpaTOpHBIX yCioBHsIX; (2) Habop m3o0OpakeHuit «PeanbHble ¢ aedexTom»,
KOTOpbIE TPEACTABISUIM COOOH peajbHble HM300pa)KEHUS LIMPHLEB C TPEIIMHAMH Pa3HbIX
pa3sMepoB B pPa3HBIX MeCTaX, TAKXKe CHSATbIE CUCTEMOH Ha OCHOBe poOoTa, paboraroiero B
AEeKapTOBOH CHCTeMe KOOpIWHAT, B JsabopaTopHbIX ycnoBusx; (3) Habop u3o0pakeHui
«Cunrernueckue 0e3 gedekra», KOTOpble MPENCTaBIsIM  COOOH  CHHTE3MPOBAHHBIE
u300paKeHMsl, CO3JaHHbIE NyTEM YyOAJeHUs H300paKEHHOH TpPEIHMHbI C U300paskeHui
«Peanpable ¢ nedekToM» 0Oe3 M3MEHEHHUs NOJOKEHUH MOpLIHS W MeHHcka, u (4) Habop
n3obpakennii «CHHTETHUECKUE C Ne(EeKTOMY, KOTOPbIE MPENCTABISIIN COO0 CUHTE3UPOBAHHBIE
n300pakeHNsI, CO3JaHHBIE MyTeM AO00aBIEHUs H300pAKEHHs TPEIMUHBI HA H300paKeHHsI
«PeanpabIe 03 nedexTay co Cay4aiHbIM pa3MELIeHHEeM B HAINpaBJeHUsX X U y. U3o0pakeHus
«Cunrernueckue ¢ nepekroM» OBUIM CreHepUpOBaHbl C HCIOJBb30BAHHEM pean3aliun
anroputMa 400 apudmerndeckoro mepenoca. Ilmpuubl Ha uzoOpakeHusix «PeanbHble Oe3
nedexktay u u3oOpaxkeHwsx «PeanpHble C AeQEeKTOM» CONEPKAIM MEHHCKH B Pa3HbIX
MOJIOXKEHUSX.

[00103] Monmenr ABK H©Ha ocHOoBe rmiybokoro oOydeHust Obuta oOydeHa C
UCTIOJIb30BAHUEM pA3HbIX KOMOMHAIIMI TPOLIEHTHBIX AOJeH HM300pak€HUH W3 PeasbHOro U
nonoHeHHOro HabopoB maHHBIX (0%, 50% wmu 100%). s kaxmoii KOMOMHALIMK TTOBEPraiu
CIUSIHUIO J1B€ OUOIHMOTEKH M300paskeHui: OuOMMoTeky xopoumnx nzodpaxenuii (0e3 nedexTon)
u Oubnuoreky m3obpaxenuii nedexros, npubmsurensHo mo 300 uzobpaxkenuit B kaxnon. B
xoze oOyueHHs KaKAYI W3 3THX ABYX OuOIHOTeK pa3duBanu Ha Tpu 4actH, npudeM 70%
u300pakeHNit MCMONMBb30BaMN st oOy4enusi, 20% wucnonb3oBanu s Bamupamuud u 10%
UCTIOJIB30BAJIM ISl TECTOBOrO Habopa maHHbIX. C 1enbro 0O0y4eHHs] MOJeNN C UCIIOIb30BAHHEM
nporpammuoro obecneuennss HALCON® s kjnaccu(pUKalUU BXOOHBIX H300pakeHHI Ha
KJIacChl «C nedexTom» u «0e3 nedexray MCIoab30BATIHM MPEABAPUTENLHO OOYUYEHHBIH aJITOPUTM
ResNetS0. Tocie oOy4eHus: Mogenu riryOoKoro oOy4eHusl ee MPOU3BOIUTENIbHOCTh OLIEHUBAU C
UCTIOJIB30BAHUEM TECTOBOro Habopa naHHbIX. HaOmronmanm, uro mocne oOydeHHss MOAETH C
nomotnpio 0% peanbHbIx n3oOpakeHuit (T.e. 100% cuUHTETHYECKUX W300pa)KeHHiI) TOYHOCTh
JOTIOJIHEHHOTO TeCTOBOro Habopa Obuia BbIIE, 4YeM Ui peaibHOro Habopa mansbeix. Korma
moznenb oOy4damu ¢ momoupo 100% peanpHbIX H300pakeHni (T.e. 0% CHHTETUYECKUX
n300pakeHnii), TOYHOCTh Ul PeabHOr0 Habopa JaHHBIX ObLIA BBILIE, YEM /IS TOTIOJIHEHHOTO
Habopa nawHbiX. Korma ™onmens oOyuanmm ¢ wucnojb3oBaHueM 50% peanpabix u 50%
CHHTETHYECKUX M300paKeHUH, TOYHOCTh Oblila MOAOOHON M BBICOKOH Kak Ul PEaIbHOTO, TaK U
IUI TOTIOJITHEHHOTO HAa0OpOB JNaHHBIX. M3 3THX 3KCIIEPUMEHTOB ObUIO CHIENAHO 3aKIKYEHHUE O
TOM, YTO TNPU YBEJIMYEHUU B OOyHaromeM Habope AaHHBIX MPOLEHTHOW JOJU WU PEajbHbIX,
WIN CHHTETUYECKHX M300pakeHUNl COOTBETCTBEHHO VBEJIWYHMBAETCS TOYHOCTb MOJENH
rJIyOOKOro OOy4eHHsI IJIsi COOTBETCTBYIOLIEro Habopa AaHHBIX (PEaTbHOTO WITH JIOTIOJTHEHHOT'O).

[00104] OpHOM BO3MOXKHOM MNPUYMHON [JIs1 MEHeE BBICOKOH TOYHOCTH MOJEIU B
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OTHOIIEHUH CHUHTETUYECKUX/OMOJHEHHBIX TECTOBBIX HM300pa)kKeHUI MpH OOY4YEeHWH MOAETH C
nomotnero 100% peanpHbIX M300pakeHUI MOTYT OBITh pa3Hble MEHUCKHU B HINPHUIAX U3 HAOOPOB
o0y4aroIuxX M TECTOBBIX H300pakeHUd. Monenb, oOydeHHass ¢ nomombio 0% peanbHbIX
n300pakeHNH M IMPOTECTUPOBAHHAS C IMOMOINBIO TOJNBKO PEANbHBIX H300pakeHHH, HHOTIa
HEBEPHO KJIACCH(ULMPYET TECTOBOE H300pakeHUe H3-3a Pa3HbIX MEHHCKOB. I[10mo0HBIM
obpaszoM, mpu oOyueHun ¢ nomompio 100% peanbHBIX H300pa)KEHUH W TECTUPOBAHHH C
UCIIOJIB30BAHMUEM  TOJBKO  CHHTETHYECKUX  HW300paKEHHH  MOJeNnb HHOTAA  HEBEpHO
KJIACCU(HUIIUPYET TECTOBOE M300paK€HHWE M3-3a Pa3HbIX MEHHUCKOB. OTH  HEBEPHO
KJIaCCU(UIIUPOBAHHBIE HM300paKEHHUsI OLEHWBAJIH C TMOMOILIBI) BHU3YATH3UPYIOIIUX TEIUIOBBIX
KapT, T€HEPUPYEMbIX aNrOPpUTMOM [ 'pamueHTHOro oToOpakeHus akThBauuu kiacco (Grad-
CAM). TemyoBble KapThl 3TOr0 pona Oojee MoAPOOHO 0OCYKIEHbI B MPEIBAPUTETHHON 3asBKe
Ha mareHT CIHIA Ne63/020232. B TakoM ciy4ae METOAMKH JOTOJHEHUs H300paKeHUH,
oOcyxknaemMble B JAaHHOM IOKYMEHTE, MOJKHO HCIOJB30BaTh sl MOBBILIEHUS 3((ekTuBHOCTH
kjaccupukaTopa mMyTeM OOAaBJEHUS H3MEHYMBOCTH K MEHHCKaM Ha  O0ydYaromux
N300paKeHHSX.

[00105] Tlocne oOy4deHHs MOJENHM M TOCJE TOTO, KaK BBIIICONMUCAHHOE TECTHPOBAHHE
MI0Ka3aJl0, YTO MOJeNb O0OydeHa HaJIeXKalluM O00pa3oM, BBIMONHSIN 3TAIl «3aAKIFOYUTEIBHOTO
UCTIBITAHUS). J{JIs1 3TOrO 3Tama CHOBAa MCHOJIB30BAIU YEThIpe Ha0Opa MaHHBIX TEX k€ OOIUX
TUMNOB, 4TO W oOcyxneHHble Bblme («PeanpHble 0e3 nedexra», «PeanpHble ¢ HedexTomy,
«Cunrernueckue 0e3 nedexkra» u «CuHreTnueckue ¢ nedeKkTomM»), HO IpPH 3TOM BCE
n300pakeHus] TMPOUCXONIIM U3 JAPYroro HCTOYHUKA (T.e. MPHU 3TOM BCEe HU300OpaKECHHS
OTHOCHUJINCh K TPOAYKTaM, OTJIMYHBIM OT IPOAYKTOB, HCIOJb30BAHHBIX HA JTame
00yueHus1/BaTu ALK/ TECTUPOBAHKS ), U TIPH 3TOM BCE€ M300PaKEHHSI UCTIOIB30BAJIM TOJIBKO IS
TECTUPOBAHUS TPOM3BOAMTENBHOCTH MOneNu (T.. HU OOHO M3 3TUX M300paKeHUH He
UCIIONB30BAIM It OOy4eHust mopnenu). [[nsg sToro BTOpOro srama HaOMOAamu NOZOOHBIE
TEH/JCHLUH, TPUYEM TOYHOCTb MOJAEIM YBEJIUYMBANIACH JUIA PEAJbHBIX H300paKeHUH
«3aKJTIOYUTENIHOTO UCMBITAHUSY), KOTAa MOJENb O0y4Yasid C MOMOLIBIO OOJbINeH MPOLEHTHOU
JOOJH pPeaJbHbIX H300paKeHUH, W TOYHOCTb MOJAEIH YBEJIUYMBAIACH Ul CHHTETUYECKUX
N300paKeHNH «3aKITFOUUTENIbHOTO UCTIBITAHUS», KOTTIa MOJENb 00yYalld ¢ TIOMOIIBIO OOJbILIEH
NPOLIEHTHOMN JI0JI CHHTETHYECKUX U300paKeHHH.

[00106] Ha ¢ur. 10 uzobpakeHbl pasnudHbie TerioBbie kapthl 1000, 1002 u 1004,
crenepupoBaHHbie ¢ momombid Grad-CAM, KOTOpbie HCIONB30BAM JJISI  OLICHUBAHMSI
s¢dexTuBHOCTU CcHHTeTHYECKHX H300paskeHui. TemoBas kapta 1000 oTpakaeT «UCTHHHBIN
MOJIOKUTENbHBIN pe3yNbTaTy T.€. ciydail, B KOTOpoM HelipoHHas cerb ABK mnpaBunbHO
uneHTHGUIHUpOoBaTa 100ABICHHYIO HU(PPOBBIM METOIOM TpeIuHy. To €cTh, Kak BUIHO Ha (HT.
10, nukcenu, CBSI3aHHbIE C TPEUIUHOW, MPEACTABISIN COOOW MUKCENH, UCXOAS M3 KOTOPBIX
HeliponHast cetb ABK nenana 3akmouenne o «uedekrte». Teruoas kapra 1002, omnako,
OTpakaeT <JIOKHBIN TOJIOKUTENbHBIM pe3ynbTaT», B KOTOpoM HelpoHHas ceTb ABK
KJ1accu(puUIMpOBalia CHHTETHYECKOe N300paskeHne Kak n3odpakeHue nedexra, HO Mo HEBEPHOM

npuyuHe (T.€. U3-3a COCPEOTOUCHUs] HAa 30HAX, HAXOMIAIIUXCSl HA PACCTOSHUU OT J00aBIEHHON
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udpoBeIM MeTonoM TpemuHbl). Termoas kapra 1004 oTpaskaeT «IOXKHBI OTPULIATENBHBIN
pesynbTaTy, B KOTOpoM HelpoHHass cerb ABK Obuta HecmocoOHa kjaccupuImpoBaTh

CHHTETHYECKOE€  H300pa’keHHe  Kak  JeeKTHOe,  IOCKOJbKY  MOJEeNb  YPE3MEPHO
COCPEOTauMBaIach Ha 30HE MEHUCKA. JTa HEBEpHas KJIACCU(PUKALMS SIBISETCS PE3yJbTaTOM
HAJMYUsl HA CHHTETHUECKHX OOydaroIux H300pakeHHAX «nedeKTa» MEHHCKa, MOm0OHOro
TECTOBBIM HM300pakeHUsIM «0Oe3 nmedexra». ITo ¢ HauOOoJbIIEHl BEPOSITHOCTHIO HMPOUCXOIUT
TOrZa, KOTJa Iepef 3amyCKOM MOJAENH Ha CHHTETHYECKMX H300paXXeHusX oOydeHHe
BBITIOJIHSIETCST ¢ oMoIIbio 100% peanbHbIX W300pakeHUM UM KOTAa Mepen 3amyCcKoM MOJEH
Ha peaibHbIX M300paKeHUsiXx OOy4YeHHe BBIMOJHSIETCS ¢ momolnblo 100% CHHTETHYECKHX
uszoOpakenuii. Ecniu oby4aroiee coueTaHre BMECTO 3TOrO COCTOSIO U3 mpudmu3uTeabHo S0%
peanbHbIX n300paskeHuid U S0% CHHTETUYECKUX U300pasKeHUH, STOT COON Pe3KO YMEHBINAJICS.
[00107] IlpousBomutenpHOCTh HelpoHHOM cetu ABK Takke wusmepsuin mnyrem
TeHepUpOBaHUs MaTpullbl HeToyHocTel st Mmonenu ABK npu ucnonb3oBaHUM pasHBIX
KOMOWHAIMH PeaNbHbIX U CUHTETHYECKHX M300pakeHUil B KauecTBe 0OyJaroImux AaHHbIX. [lpu
oOyuennu monenu ABK Ha 100% cuHTeTHYeCKHX M300paskeHUI MPOU3BOIUTENBHOCTD MOAEIH

st Habopa u3 100% cuHTeTHYeCKHX N300pakeHHu MpencTaBJsiia COOOM:

HNceTuHHBIC JaHHBIE:

HcTHHHDBIE JaHHBIE:

HedexTt be3 negexra
Ipeackazanue: Jdedexr 278 0
Ipeacka3zanue: be3 nedexra 2 307

[00108] Ilpu obOyuenun mopmenu ABK Ha 50% peanpHbix wm300pakeHuit u 50%

CHHTCTHYCCKUX

n300pakeHn  MPOU3BOAUTEIBHOCTD

CHHTETHYECKUX N300pakeHUI npencTasisiia co0o:

MOOCIN  OJIA

HaOopa wu3 100%

HcTuHHbIE 1aHHDbIE: HcTnHHBbIC JaHHDbIE:
HedexTt be3 nedexra
Ipeackaszanue: [dedext 271 1
peacka3zanue: be3 nedgexra 9 306
[00109] TIpu oOyuenun wmomem ABK Ha 100% peanmbHBIX H300pakeHU
NMPOU3BOMUTENILHOCTh Moaenu s Hadopa wu3  100% CHHTETHYECKHX  U300paKeHUi

npeacTaBisiia coO0i:

HNcTuHHBIC JaHHBIE:

HcTHHHDBIE JaHHBIE:

Hedext be3 nedexra
Mpeackazanue: JdedexT 97 307
lpeacka3zanue: be3 nedgexra 183 0

[00110] ITpu oOyuenmn wmomemn ABK Ha 100% cuHTEeTHUECKHMX H300paskeHUIt

MIPOU3BOIUTENLHOCTh MoOneau st HaOopa u3 100% peasbHBIX HM300paKeHHIl MPenCcTaBisiia

co0oii:

HcTHHHBIE JaHHbIE:

HcTHHHDBIE JaHHBIE:
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HedgexTt be3 negexra
Ipeackazanue: dedexr 232 268
Ipeacka3zanue: be3 nedgexra 104 32

[00111] Ilpu obOyuenun momenu ABK Ha 50% peanpHbix wm300pakeHuit u 50%
CHHTETUYECKUX H300pa’ke€HHH MPOU3BOIUTEIBHOCTh Monenu it Habopa u3z 100% peanbHbIX

n300pakeHNH peCTaBIsuIa COOOM!

HcTuHHBIE TaHHBIE: HcTuHHBbIE TaHHDBIE:
HedexT be3 nedexra
Ipenckazanue: ledexr 328 5
[peacka3zanue: be3 nedgexra 8 295

[00112] IIpu obyuennn wmomemn ABK Ha 100% peanpHbIX H300paskeHUIt

MIPOU3BOIUTENLHOCTh MOneau uisi Habopa u3 100% peasibHBIX HM300pakeHHM MpencTaBisiia

co0oii:
HcTuHHBbIE JAHHDbIE: HcTuHHBIC 1aHHBIE:
HedexTt be3 nedexra
IIpeackaszanue: ledext 336 4
Ipeacka3zanue: be3 nedgexra 0 296

[00113] Dtu pe3ynbTaThl Takke oTpakeHbl Ha ¢ur. 11, koropas mpencrasiser coOoit
rpadux 1100, Ha KOTOPOM MOKa3aHa MPOU3BOAUTEIBHOCTh HelpoHHON cetn ABK mns pasHbIx
KOMOMHAIMK CHHTETHYECKUX U PealibHbIX M300pa’keHHi B 0OydarolleM M TeCTOBOM Habopax
m3oOpakennii. Ha rpajuke 1100 och X mpenacTaBiseT MNPOLEHTHYIO MO0 PeabHbIX
u3oOpaxkeHnii B oOyuaromeM  HaOope, IpU  3TOM  OCTaJbHOE  COCTaBJISIOT
CHHTETUYECKHE/TOTIOJTHEHHbIE H300pakeHHs, a OCb Y TMPEACTAaBJISIeT MPOLEHTHYIO OO
TOYHOCTH oOydyeHHou wmomenu ABK. Jluams 1102 COOTBETCTBYeT TECTHUPOBAHHUIO,
BbIMOJIHEHHOMY Ha 100% peanbHbIXx u3o0pakeHuit, a JswmHus 1104 cooTBeTCTByeET
TECTHPOBAHUIO, BhIMOJHEHHOMY Ha 100% cuHTeTHyeckux m3odpaxenuil. Kak BUnHO u3 rpaduka
1100 w TpUBEAECHHBIX BBIIIE MATPUL HETOYHOCTEH, ONTUMAJBHBIM (C TOYHOCTHIO
npubIu3nuTeNbHO 98%) BBIMISIIUT coyeTaHue NpUOIM3UTEabHO 50% peabHbIX H300pKEHUN U
50% cuHTeTHUeCKHX M300paxkeHni (Hampumep, B Oudbmuoreke 140 o0yvaromux u300pakKeHuH ).
Pasymeercsi, pa3pekeHHOCTh TOYeK MHaHHBIX Ha rpaduke 1100 mokeT oO3HA4YaTh, HYTO
ONTUMAJIbHAsI TOYKA HAXOAMTCS HECKOJIbKO BbIe WM Hioke 50% peanbHbIX H300pakeHHil.
Hanpuwmep, ecnmu 01 Ha 5-10% Oomee HHU3Kas MPOLEHTHAS A0S pealibHBIX OOYHAOIINX
n300pakeHNH TMPUBOIMIA OBl K Pe3yJbTaTy, KOTOPBIH OBl MO-NIPEKHEMY HAXOIWICS BEChbMa
Oomu3ko Kk 98% TOYHOCTH, MOKET OBITh JKENaTeNbHO IOMYCTUTh HEOOJBIIOE YMEHBIIECHUE
NPOM3BOIUTENBHOCTH (MIPH TECTHPOBAHMU HA PEATBHBIX HM300PAKEHUSX) Pagu AOCTIDKEHHS
SKOHOMHH 3aTpar/BpeMeHH IpH pa3paboTke OHOnMMorekn obydaromux u3oOpakeHHd ¢ Oonee
BBICOKOM J0JIeH CHHTETHYECKUX U300pasKeHHH.

[00114] IlpuBenmeHHoe BbIme OOCYXIEHHUE TIJIaBHBIM 00pa3oM OTHOCUTCS K
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TCHEPUPOBAHUIO CHHTETUYECKUX H300pakeHnH «aedekTay, T.€. IOMOJHEHHIO «XOpPOIIEroy
peaTbHOro M300paXKeHUs MyTeM 100ABJICHUS UCKYCCTBEHHOTO, HO PEATMCTHYHO N300paskeHHOTO
nedexra. B HEKOTOpBIX Cydasx, OAHAKO, MOXKET SIBJIATHCS NPEUMYIIECTBEHHBIM CO3/1aBaTh
CHHTETHUYECKHE «XOpPOIIME» H300pak€HUs M3 pealbHbIX H300paXKeHWH, Ha KOTOPBIX
IpeNCTaBIeHbl e(eKThl MM aHOMAIUU. DTO MOXKET AOMOJHUTEIBHO PACUIMPUTh OMOIHOTEKY
o0y4aromux n300paskeHni 1 B TO JKe BpeMsl TIOMOraeT cOaJaHCUpPOBATh XapaKTepHbIE PU3HAKH
n3obpaxkeHnii «uedexkray u «Oe3 nmedpexran B Oubmmoreke oOydarommx wuzoOpaxeHuil. B
YaCTHOCTH, yaalieHue nedexkra MOKET CHHKATh HE SIBJISIOLIMECS MPUYUHHBIMH KOPPESILHH
nocpencrsoM mozaenu ABK 3a cuer mpenoctaBieHHs JOMOJNHSOMUX OOPaTHBIX MPUMEPOB IS
u300parkeHuid, Ha KOTOPBIX H300pakeHbl ne(eKThl. ITO, B CBOK OdYepedb, CONEHCTBYeET
cocpenoroueHuro monenn ABK Ha COOTBETCTBYIOLIEH MpPENCTaBISIOMENd HHTEpeC 00JacT IJist
UIEeHTU(PUKALUN MPUYMHHBIX KOPPEJSIHi, KOTOpbleé B HEKOTOPBIX CIydYasiX MOTYT SIBJISITHCS
BECbMa TOHKHMH.

[00115] B HekoTOpbIX peaiu3alusx yraaieHwe aedexta (MM IPYyroro MpH3HAKA)
BBIMTOJIHSIOT HAa TOJMHOXECTBE HM300paKeHUH, KOTOPBIE AEMOHCTPHPYIOT MPEACTABISIOLIUI
uHTepec aedexr, mocie yero u cuHterndeckue (6e3 neexra) U COOTBETCTBYIOIINE UCXOMHBIE (C
nedexToM) M300paXkeHHs BKIIOYAIOT B oOyvaromui Habop (Hampumep, B Oubmmoreke 140
oOyuaromux uzobpaxkenwuii). beuio mokasano, uro mogenu kinaccudukanun ABK, obydennbie ¢
MIOMOIIBIO XOPOLINX M300pakeHUi, He CBSI3aHHBIX C Ae(eKTHIMU 0Opa3Lamu, HO COIepIKaIlnuX
npubnusutensHo 10% oOydaromux H300pa’keHHH, MPEACTABIAIOIINX COOOH CHHTETHYECKHE
«Xopommue» H300pakeHUs, CO3JaHHble U3 M300pakeHUH 1e(PEeKTOB, COOTBETCTBYIOT
NPOU3BOAUTENBHOCTH WM TPEBBILNAIOT MPOM3BOAUTENBHOCTh B OTHOLICHWH TNPUYUHHBIX
npenckaszanuii moneneit ABK, oOy4eHHBIX ¢ MOMOIIBIO XOPOIINX H300pa)KeHUH, HCTOYHUKOM
KOTOPBIX MOJHOCTBIO SIBIISIFOTCS Ae(eKTHbIe 00pasLbl, B KOTOPbIX apTedakT nedexkra He BUACH
Ha M300pakeHUN.

[00116] Vnanenue mpusHakoB B Oosee o0IeM MOHMMAHUH (B MPOTHBOIMOJOXKHOCTb
yIAJIEHUIO TOJBKO Ne(EeKTOB) MOXKHO MPUMEHSITh i obecreueHusi Oosee cHhOKyCUpPOBAHHOM
kynaccudukanuu. Hanpumep, eciiu UCXOaHbIe H300pakeHus: B o0yvaroeM Habope n300paskaroT
KOHKpPETHBIE MPEICTABISIOIINE HHTEpeC o0jacTh wiu objacTu (HampuMmep, MEHHCK, BHEIIHHI
BUJ U TIOJOXKEHHE KOTOPOTO MOTYT MEHSTBCS), TaKHe OOJACTH MOXKHO 3aMEHUTH (Hampumep,
nyTeM yOaleHus WId MOOU(PHKALUMU HIACHTH(QULIUPYIOLUIMX XapaKTepHbIX MPU3HAKOB 3THUX
oOnacteif), W OTpPeNaKTUPOBAaHHBIE W300pakeHUs] AOOABUTh B Ka4eCTBE IOMOJHSIOIINX
oOy4aromux H300pakeHUH. ODTO MOXKET SABISATBCS OOJiee  TMPEANOYTHTEIBHBIM, YeM
KaZpupoBaHue (HAMpPHMEp, BbIPE3aHHE YaCTH M300paKeHMs ININPHIA, Ha KOTOPOi n3o0paskeH
MEHHCK), HanpuMmep eciu mozaenb ABK Tpebyer KOHKPETHOro BXOTHOTO pa3Mepa /WM €CIH
HUMEETCs] HECKOJIBKO PACCPEAOTOYEHHBIX 00JIACTe!, PEACTABISIOINX HHTEPEC.

[00117] Ansa ynaneHus: n3o0pakeHHbIX 1e(EKTOB MM APYTHX MPHU3HAKOB C MCXOIHBIX
n300pakeHH B JTAHHOM JOKYMEHTE OMUCAHBI Pa3HbIe METOAUKU LIH(POBOTO «PETYIIUPOBAHMSY.
B HekoTOphIX peanusanusx MoAyib 124 ynanser mpu3HaK HM300pakeHUs MyTEeM, B IEPBYIO

ouepenb, MAaCKUpPOBaHUS AedekTa WKW Jpyroro NpuU3Haka (HanmpuMep, yCTAaHABJIMBas BCE
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IUKCENH, COOTBETCTBYIOIME 30HE NPHU3HAKA, PABHOMEPHO PABHBIMU MHUHUMAJBHOW HIIH
MaKCHUMaJIbHON HWHTEHCHUBHOCTH), a 3aTéM MWTEPaTUBHOIO IIOMCKAa IO MAaCKUPYeMOMY
n300pKEHNI0O Ha TpenMeT oOOJacTH, KOTopas Jydlle BCero «IOAXOAUT» A mpobena
(MackupyemMol YacTH), MyTEM COIJIACOBAHHUS CTATUCTMYECKUX IIOKa3aTeNneld OKpYIKAIOIIMX
nukceneil. bonee koHkpeTHO, MOayNb 124 MOKET onpenensaTb COOTBETCTBU Mexay (1) yacTsamu
(Hampumep, ¢parmMeHTaMu) H300pa’KEHUs, CMEXHBIMH C MacKUpyemoil obnacteio, u (2)
APYTMMH 4YacTsIMH HM300pakeHHs 3a IpeneraMu Mackupyemoi obmactu. Hanmpumep, nis
pPEeTYLIMPOBAHMSI MAaCKUPyeMO#l obnactd Monmysib 124 MOKET WCIONb30BaTh AJIFOPUTM
PatchMatch. Ecnu Hemackupyemble 00NacTH H300pakeHHs HE JEMOHCTPUPYIOT TaKOTO JKe
npu3HakKa (HampuMmep, Takoro ske nedekra), kak Mackupyemas o0jactb, mMoayib 124 Oynper
yIAJISATh 3TOT MPHU3HAK MPH 3aMOJIHEHHH MAaCKHUPYEeMOi 00J1acTH.

[00118] Drta wMeromMka peTYIIMPOBAHMS MOXKET B LIEJIOM J1aBaTh «TJIAJKHEY,
PEaNNCTUYHO BBINBIAAIINE pe3yibTaTbl. OOHAKO 3Ta METOAMKA OrpaHHYeHa IOCTYITHBIMHU
CTaTUCTHYECKHUMH TIOKA3aTENsIMU M300paKEHUs], a TAKXKE HE BKJIOUAET MOHSTHUS XapaKTEPHBIX
4epT, WM CeMaHTUKH, u300pakeHus. COOTBETCTBEHHO, HEKOTOPbIE CHHTE3UPOBAHHBIE
U300paKeHNsT MOTYT HE SBJISITbCS TOHKO WM Jake TPyOO MPEACTABISIOIIMMHU pPeajbHbIE
«xopomme» uzoOpakeHus. s ycTpaHeHHs 3TUX TPOOJEM B HEKOTOPBIX pPeaTH3aLHsIx
UCTIONB3YIOT PETYIIMPOBAHNE HA OCHOBE IIyOoKoro oOyueHus. B 3THX MeTronukax HEHpOHHbIE
CeTH UCHOJB3YIOT JJsi  OTOOpPaKE€HHWs] CIOXHBIX  B3aUMOCBSI3€H MEXAYy BXOIHBIMH
M300paKEHMSIMA M BBIXOAHBIMH ~ MeTKaMu. Takue Momenu  CIOCOOHBI  BBIYYHBATh
BBICOKOYPOBHEBBIE XaPAKTEPHBIE UYEPThl U300paKEHUH U MOTYT HUIEHTH(PULHUPOBATH 3HAUUMBIE
KOppeNsALUH, 00eCTIeYNBaOIINe HEMPEPBIBHOCTD HA AOMOIHIEMOM H300paKeHUH.

[00119] B HekoTOpBIX peanu3alusx riIyOOkoro oOydeHus Moayib 124 peryumupyer
n300pakeHHsT ¢ MCIOJIb30BAHUEM MOJEIN YaCTHYHOH CBEPTKH. Mojenb YaCTUYHOW CBEPTKU
BBINOJIHAET CBEPTKH IO BCEMY H300pPa’KEHMIO, 4TO NOOABISIET AcMeKT IIyMa M HM3MEHEHUS
NUKCeNlell B CHHTETHYEeCKOe (PEeTyIIMPOBAaHHOE) H300pakeHWe M TakuM O0pa3oM JenaeT
CHHTETHYECKOE H300pakeHHE HECKOJbKO OTJIMYHBIM OT OpWUIHHAJa Jake 3a NpeaesiamMmu
perymupoBaHHOi  oOnactu.  McCronb30BaHME  CHUHTETUYECKMX  HM300paKEHWH C  3TUM
IyMOM/Bapuanuen nukcenedl (Hanpumep, monysieM 120 wetiponHoii cetn ABK) st oOyuenus
monenu ABK MokeT moMouyb mpenoTBpaTHTh MepeoOydeHHe, MOCKOJBbKY JOMOJHHTEIbHOE
U3MEHEHHE NPEAOTBPALIAET MTOCTPOCHNUE MOAEITBIO KOPPEISIINU, XapaKTePHOU ISl HAJIOKESHHUS.
Takum obpasom, wmomenr ABK wmoxer nydme «moHHMaTe» OOLIYI0 COBOKYIHOCTB
n300pakeHni, a He MPOCTO TOHHUMATh KOHKPETHOE ITOIMHOXECTBO 3TOW COBOKYITHOCTH.
PesynbraTom siBisiercst Gonee s3ddexruBHo oOyueHHass u chokycupoBaHHas monenb ABK Ha
OCHOBeE T'JTyOOKOTr0 OOy4eHHUS.

[00120] Ha ¢wur. 12 uzobpaxken npumep moxenu 1200 4acTUYHOH CBEPTKH, KOTOPYIO
Moayib 124 MOXKET MCIOJIB30BATh ISl TEHEPHUPOBAHMS CHHTETHUECKHX H300paxkeHnd. OOmast
crpykrypa mozenu 1200, wm3BectHas kak apxutektypa «U-Net», Oblla HCHOJb30BaHA B
NPUJIOKEHUSAX CErMEHTHpOBaHus n3o0pakenuit. B monenu 1200 BBogom B koxep 1204 monenu

1200 siBnsiercst mapa 1202 u3 BXOAHOrO M300paXKeHUs1 U Macku (B BUZ€ ABYX OTHAEJIbHBIX BBOJIOB,
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UMEIOIINX OJUHAKOBYIO Pa3MepHOCTh). B mpumepe, mokazanHoMm Ha ¢ur. 12, uzobpaxkeHue u
Macka u3 BXomHoO# napel 1202 umeroT pasmep 512x512 nukceneit/sneMeHTOB, 1 00a OHU UMEIOT
TPU U3MEPEHHUS Ha NHKCEJB/3JIEMEHT (I MPEeACTABICHUS 3HaYeHHH KPAacHOTO, 3€JEeHOro U
cuhero (RGB)). B npyrux peanmzanmsx nzoOpakeHre u Macka w3 BXOAHOMU mapsl 1202 moryt
UMeTh OOJNBIIMH WJIM MEHBIIMH pa3Mep B IIMPUHY U BBICOTY (Hampumep, 256x256 u T.n.) u
MOTYT MMeThb OOJblIe WM MEHbIIEe TpeX W3MEepeHHH NHKcens (Harmpumep, OAHO HU3MEpEHHe,
€CJIM UCTIONIB3YIOT U300 paskeHHsl B TPaaliii CEporo).

[00121] B xome oOyueHusi, korma MonmyJsib 124 BBOAWT KOHKPETHBIH BXOI M MAacKy B
KadyecTBe BXOMHOHM mapbl 1202, mozens 1200 3amonHsieT n300pakeHUE TOUKAMHU C MOMOIIBIO
Macku (T.e. PUMEHsIET MacKy K u3o0pakeHuro) misi (popmupoBaHusi oOydaromero odpasia,
TOTAa Kak HUCXOmHOe u3oOpakeHue (T.e. m3o0pakeHWe W3 BXOMHOW mapbl 1202) cCiry>kuT
neneBbiM m3o0pakeHueM. Ha mepsoii crymeHu komepa 1204 wmogmens 1200 npumensieT
MaCKHPOBAHHYIO BEPCHUIO0 BXOIHOTO M300paKEHMsI U CaMy MAacKy Kak OT/AEJbHbIE BBOJBI B CIIOH
IBYMEPHOW CBEpPTKH, KOTOPBI TEHEpUpYeT BBIBOA H300paKEHHUS U BBIBOJ MAcCKH,
COOTBETCTBEHHO. BBIBOA MackM Ha Ka)XIOH CTynmeHH MoxeT obpesaTbcst 1o amamaszona [0, 1].
Mopens 1200 3anofHsET TOYKAMH BBIBOI M300pa’KEHUS C MOMOIIBIO BBIBOA MAaCKU U TOJAET
3aIOJIHEHHBI TOYKAMH BBIBOJ M300paK€HUS M BBIBOA MAaCKH KaK OTJENbHbIE BBOIBI B
CIEAYOLUN CJI0i AByMepHOHN cBepTkU. Moaens 1200 utepaTUBHO MOBTOPSIET 3TOT MPOLIECC 10
TeX NOop, noka B koaepe 1204 He oCTaHETCst HU OJHOTIO CJI0s1 CBEPTKU. B KaxkaoM nocnenyromemM
CJIO€ CBEPTKH, XOTS PAa3MEPHOCTb IHKCEJS/3JIEMEHTAa MOXKET YBEIMYHBATHCS 10 HEKOTOPOTO
3HaueHus (512 B mpumepe Ha Qur. 12), pasmeprl MAacKHPyeMOro H300pak€HUs U MAaCKU
YMEHBINAIOTCS, TTOKa He OyAeT HOCTUTHYT JOCTATOYHO Majiblii pasmep (2x2 B nmpumepe Ha ur.
12). Konep 1204 umeer N cnoeB aBymMepHOil cBepTky, rae N - mo0oe noaxozsiiee [ejaoe Yucio
Oonblue eOUHUIBI, MpPEeACTaBisIOINee COOOH HacTpauBaeMblii runepmapametp. [pyrue
HacTpauBaeMble runeprnapamerpsl Mozenau 1200 MOryT BKJIIOYATh pa3Mep sAApa, BEINYMHY LIara
U He3HAUale 3arOJTHEHMS.

[00122] Tlocne Toro kak moxmenb 1200 mpomyckaer (MacKupyeMoe) H300pakeHue |
macky d4epe3 komep 1204, momens 1200 mpomyckaeT MackupyeMoe H300pa)KeHHe U MacKy
(Tereppb - MEHBIIEro pa3Mepa, HO ¢ OoNbLIeH Pa3sMEPHOCTHIO) Yepe3 CIION CBEPTKH U MepeHoca
nexonepa 1206. [lexonep 1206 comepkut Takoe ke konndectso cioes (N), kak u koxep 1204, u
BOCCTaHABIIMBAET HM300paKEHWE M MAacCKy [0 HX HCXOZHOro pasmepa/pasmepHoctei. Ilepen
KOKIBIM cioeM mnepeHoca paexoaepa 1206 wmoxenp 1200 BbIMONHSAET KOHKATEHALHIO
300pakeHusl 1 MACKH U3 MPEABIAYINEro CJos (T.€. U3 MOCJIEIHEro CJIOosl CBepTKH konepa 1204
WIN U3 MPENbIOyLIero ciios mepeHoca nexonepa 1206) ¢ BBIBOAOM COOTBETCTBYIOLIETO CIIOS
cBepTkH B konepe 1204, kak mokazano Ha ¢ur. 12.

[00123] [Hexomep 1206 BbIBOAUT BbIXOAHYIO mapy 1208, koropas comepKuUT
BOCCTaHOBJICHHO€ (BBIXOJIHOE) M300pa’ke€HHe U COOTBETCTBYIOIIYIO MackKy. Jlimst oOydeHus, Kak
OTMEYEHO BBIIIIE, HCXOHOE N300pKEHHE CITYKUT LEJIEBbIM H300paskeHHEM, C KOTOPbIM MOIYJIb
124 cpaBHuBaeT n3o0paskeHUe M3 BbIXOAHOW mapel 1208 Ha kxaknod urepaunu. Monyne 124

MoxkeT 00y4yaTh Mozenb 1200, cTpeMsich MUHUMHU3UPOBATh LIECTh TUIIOB IOTEPD:



34

HeiicrBurenpHbie notepu: [loTepu mukceneit B o0nacTu 3a mpeaenaMu Macku. MomyJib
124 MOXET BBIUUCIATH 3TH NOTEPU MIyTEM CYMMHUPOBAHUS PA3HOCTU 3HAYEHUH MUKCENIEH MEXKIY
BXOIHBIM/MCXOIHBIM H300paKEHUEM U BBIXOJHBIM/BOCCTAHOBJIEHHBIM H300pasKEHUEM.

ITorepu B npobene: ITorepu nukceneii B MacCKupyeMoii 001acTH.

Bocnpunumaembie norepu: IloTepu BBICOKOYPOBHEBBIX NPU3HAKOB, KOTOPbIE MOAYJb
124 MOXeT BBIMUCIATH C UCIIOJIB30BAHHEM OTIENIbHO 00y4eHHOH (TpenBapuTeIbHO 00yUeHHOI)
moznemn VGG16. Monens VGG16 moxer ObITh IpenBapuTenbHO 00ydeHa sl KilacCu(pUKauu
00pa31oB, CoAepIKALINX U HE COAEePIKALINX PeJICBAHTHBIN Npu3HaK (Hampumep, nedekr). B xone
oOyuenuss momenun 1200 moxpynp 124 MOXKeT mMOAaBaTh MCXOJHOE W BOCCTAHOBJIEHHOE
u300pakeHusi B MpeaBapuTeIbHO 00ydeHHyo Moneinb VGG16 v BBIMUCIATh BOCIIPUHUMAEMbIE
NOTEPU MYTEM B3SITHS Pa3HOCTH TPEX BBIOMPAIOININX MAKCUMYM OOBEIUHSIIOIUX CIOEB B MOJEIH
VGG16 i HCXOMHOTO U BOCCTAHOBJIEHHOT'O U300pasKEHHH.

ITorepu ctunsa 1 poma: Monyap 124 MOXkeT BBIYMCIATb 3TH MOTEPU MYTEM B3SATHS
Pa3HOCTH B 3HAUYEHHH MaTpHLbI I pamMa Tpex BHIOMPAOIINX MAaKCUMYM OOBEAMHSIOIINX CJIOEB B
moznenu VGG16 mis UCXOAHOTO M BOCCTAHOBJIEHHOTO M300paskeHUH (T.€. TaKOW K€ Pa3sHOCTH,
KaK UCTIOJIb3yeMasi IJIsl BOCIIPHHUMAEMBbIX NIOTEPD) C LEJIbI0 TOIYUYEHUS] MEPBI MTOJTHOW BapHaLH
B BBICOKOYPOBHEBBIX MTPU3HAKAX M300paKEHUS.

IMorepu ctunst 2 pona: [Totepu, mogoOHBIe NEHCTBUTEIBHBIM IMTOTEPSIM, HO JJISI KOTOPBIX
Monysib 124 wcmonb3yeT Ui BBIYHCISHUS TOTEPh COCTAaBHOE H300pakeHHe (comepskaiiee
UCXOJHOE M300paxkeHne B obmactu 0e3 MacKM M BOCCTAHOBJIEHHOE/BBIXOIHOE M300paKEHHE B
00JacTH MacKu) BMECTO BOCCTAHOBJIEHHOI'O/BBIXOIHOTO H300pa’k€HUs], HCIIOJIb3YEMOIO JJIs
JeNCTBUTENbHBIX MOTEPb.

ITorepu Bapumanmm: Mepa mnepexoma u3 o0macTu Macku B obimacte 0e3 Macku
BOCCTAHOBJICHHOTO H300paKeHNUS.

B nmpyrux peamusaumsax anst oOydeHust mopenn 1200 MOXXKHO HMCHONB30BaTh OOJIbINE,
MEHbILIIE TUIIOB MOTEPb W/HIIK MOTEePH APYrux TUMOB. Ha kakaoW urepanuu, B 3aBUCUMOCTH OT
TOTO, HACKOJbKO Xopomo wmozaenb 1200 BOCCTaHOBHJIA KOHKPETHOE BXOIHOE/MCXOIHOE
nzoOpakeHne (Kak HM3MEPEHO Ha OCHOBE MHMHUMH3ALMH [OTEPb), MOAYJb 124 Moxer
peryaupoBaTh 3HAYEHUS WM mapameTpsl mopenu 1200 (Hampumep, peryJupoBaTh BECOBbBIE
K03 puLeHTHI CBEPTKH).

[00124] Jlnst reHepUPOBAHUS CHHTETHUYECKHX «XOPOLINX» HM300pa’k€HUI M3 HCXOIHBIX
(Hampumep, peanbHBIX) «IeQeKTHBIX» u3o0paxkeHui, Mmomenb 1200 mmpoko o0y4anT ¢
UCTIOIB30BAHUEM XOPOLINX/He coneprkamux aedexra n3odpakeHuil. B HEKOTOPBIX peann3anusx
mMonysb 124 crnydaiiHbIM 00pa3oM TeHEpHUPYeT MAacCKH, HCIONb3yeMble B XOIe OOyYeHHs
(HarmpuMep, MAacKW, NMpUMEHsieMble U Pa3HBIX 5K3EMIUIIPOB BXOmHOH mapbl 1202). Macku
MOTYT, HalpuMep, MOJHOCTBIO COCTOSTh W3 JIMHUN, MMEIOLIUMX pa3Hble 3HAUYEHUS LIUPUHBI,
JUIMHBl U TOJIOXKeHMst/opueHTauun. B kauectBe Ooyiee KOHKPETHOrO mpuMepa, MOAyib 124
MOJKET CITy4aifHBIM 00pa30M I'eHepUPOBaTh MACKH I H300paskeHul pazmepa 256%256, kaxnas
U3 KOTOPBIX CONEPKUT CeMb JUHMHA ¢ mmpuHOH jsuHMH oT 50 mo 100 touek. Ha ¢ur. 13

n3o0pakeHsl nBe mpuMmepHole Macku 1302, 1304 storo poma, KOTOpblE MOTYT OBITh
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creHepupoBaHbl MonysieM 124, OOblMHO MacKH C JHHUSMH, KOTOPbBIE SIBISIFOTCS CIIUIIKOM
y3KuUMH, OyayT TpeOOBaTh BeCbMa JIUTENBHOIO BpPEeMEHH OOydYeHHus, TOTrAa Kak MacKd C
JVHUSAMH, KOTOpbIE SIBJISIIOTCS CIUIIKOM HIMPOKUMH, OYAYyT NMPUBOAMTH K HEPEATHCTUUHOMY
perymupoBanuio. B apyrux peanuzanusx moaynb 124 ciydaiiHbIM 00pa3oM reHepupyeT Macku
C UCHOJb30BaHUEM APYrux Gop™m (Harmpumep, MpsIMOYTOJBHUKOB, KPYyroB, codeTaHus (Gopm u
T.J.) WU BBIOUPAET MX M3 MPEIBAPUTEIBHO CITPOSKTUPOBAHHOTO HAOOpa MacoK.

[00125] Korna monenb 1200 obyveHna takum oOpa3om, Moaysib 124 MOKET BBOIHTDH B
mozenb 1200 uzoOpakeHust n1epEeKTOB ¢ COOTBETCTBYIOIIMMH MAaCKaMH, KOTOpPbIE 3aKPBIBAIOT
nedextsl. Ha ¢ur. 12 nokasan npumep, B KOTOpoM Moayib 124 npumensier usodpaxkenue 1210
nedexkta (Ha KOTOPOM IIOKAa3aHO HWHOPOAHOE TEJIO HAa MOpIIHE MMpHIa) U Macky 1212,
3aKPBIBAIOINYIO 3TOT AeekT, B kayecTBe BXoAHOM napsl 1202 B mogens 1200. 3atem oOy4ueHHas
monenb 1200 BoccraHaBnmuBaeT wusoOpaxkenwe 1210 B Bume He coaepikamiero naedext
u3obpakenust 1214. Monyne 124 moskeT 3aTeM HakjanbBaTh m3oOpaxkeHue 1214 Ha Ty 4acThb
MOJTHOTO M300paKE€HUs] €MKOCTH, KOTOpPasi COOTBETCTBYET HMCXOAHOMY ITOJIOKEHHIO BXOIHOT'O
uzobpaxenust 1210. B npyrux peamusauusx monyib 124 moskeT BBOAUTH B Moxenb 1200
n300pakeHnst eMKOCTel B menoM (Wiu Apyrux oObekToB), U Moaenb 1200 MOKET BBIBOIUTH
BOCCTaHOBJICHHbIE H300paKEHMsI EMKOCTEH B 11€JIOM (U IPYTUX OOBEKTOB).

[00126] Ha ¢ur. 14 uzoOpaxxeHsl Tpu npuMepHble nocienosarenbHocTn 1402, 1404,
1406, B KOTOpBIX CHHTeTHHYeCKOe u300pakeHue 256x256 (mpaBast crtopoHa ¢ur. 14)
CTeHEepPUPOBAHO MyTeM LU(PPOBOro yrajieHus nedekra ¢ peanbHOro uzodpaxkeHus: 256x256
(neBast cropona ¢ur. 14) ¢ HCMONB30BAaHUEM MOJENIH YaCTUYHON CBEPTKH, MOAOOHOW MOIeH
1200. Kak BuaHO B mpuMepHbIX nocieaosaTenbHoCcTAX 1402, 1404, 1406, crenepupoBaHa Macka,
KOTOpasi MOJKET BBIOOPOYHO 3aKpbIBaTh Ae(eKkT Ha MOpLIHE Mmpuua win BOmm3u Hero. boree
KOHKpPEeTHO, Ae(deKT Ha CaMOM TMOpIIHE MAaCKHPYIOT B mochenoBarenbHocTH 1402, Torma Kak
MHOPOJHOE TEJIO, MOKOsIIeeCs: Ha MOPIIHE, MACKUPYIOT B nocienoBareabHOCTX 1404 u 1406.
Macka MoxeT OBbITh CreHEpHpPOBaHA BpPYYHYHO WM CreHepupoBaHa wmoxayjiem 124 ¢
UCTIONIB30BAHUEM  METOOUK  OOHapykeHuss 0ObekTOB, Hampumep. Kak BHIHO B
nocienoBarenbHocTH 1406, Macka MOXET WMEThb HeNpaBWiIbHYIO (opmy (Hampumep,
HECUMMETPUYHYIO OTHOCUTEIIBHO OCH).

[00127] Ha ¢ur. 15 uzobpakeH npyroit npuMep CHHTETHYECKOTO U300paskeHust 256 %256
(npaBast cropona ¢ur. 15), creHepupoBaHHOTO myTeM IMU(PPOBOro ynaneHus aedexra c
peanbHOTO U300paxkeHuss 256x256 (neBast cropoHa ¢ur. 15) ¢ UCHOIB30BAaHUEM MOIEIH
YaCTUYHOW CBepTKH, monobHoi mozenu 1200, ¢ pasHOCTHBIM u300paxkeHneM (cepenwHa (ur.
15), koTopoe TmOKa3bIBaeT, Kak pealbHOe U300pakeHHe ObUI0 MOAM(PHUUIHUPOBAHO AJIS
TOCTH)KEHUS] CHUHTETUYECKOro m3o0pakeHus. PasHOCTHOe u300pakeHHe WILTIOCTPHPYET, UTO,
XOTsl TJIABHBIM HU3MEHEHUEM OTHOCHUTENIbHO PealibHOTO M300pakeHusi ObUIO yaaneHue aedexra
MOPIIHS, K PeaTbHOMY M300paXeHHUIO Takke N00aBieH HEKOTOpbIi myM. Kak orMedeHo Bblle,
3TOT LIYM MOXET MOMOYb YMEHbUINTH nepeolyuenne monenn ABK (HelipoHHOI ceTn) B xone
oOyueHusl.

[00128] Ha ¢ur. 16 uzobpaxeHo peanbHoe m3oOpakeHue 1600 mmpuna ¢ mpedexrom
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TIOPIIHS. M HE cojepikamiee Aedekra CHHTeTHYecKoe n3oOpaxkeHue 1602, creHepupOBaHHOE C
UCTIONIb30BAaHUEM MOJIEIM YaCTHMYHOH CBepTKH, nopoOHoi mozenu 1200. B stom mpumepe oba
m3o0pakennst 1600, 1602 mpencraBiastoT coboit m3zoOpakenust 251x1651. JIna srtoro
KOHKPETHOT'O TIpHMepa BOCCTAHOBJIEHHE ObUIO crenaHo Oosee 3((EKTUBHBIM IOCPEACTBOM
CHaYaja KaApUpOBaHUsI KBAAPATHON YacTu n3odpakeHus 1600, Ha koTopol n300pakeH nedexT,
M TeHEePUPOBaHMS MAcCKM Uil MEHbINEero, KaJApupoBaHHOro uszoOpaxenust. Ilocme
BOCCTAHOBJICHUS] KaJAPHUPOBAHHOH OOJNACTH C HCHONb30BAaHMEM MOJAEIM YaCTUYHOW CBEPTKU
BOCCTaHOBJICHHYIO0 00JIaCTh BCTABHJIM OOpaTHO B MCXOnHOE u3oOpakenue 1600 mis monydeHus
cuHTeTHYecKoro nzobpakenus 1602. Kak BunHo Ha ¢ur. 16, cunTeTndyeckoe n3odpaxenue 1602
NPEAOCTABIISIET PEATHCTUYHOE MPEACTABICHUE Wpula, He umeromero aedexra. Kpome toro,
XOTSl 3TO M HEMPOCTO YBHUJETh HEBOOPYKEHHBIM IJIA30M, CHHTETHUECKOe n3oOpakeHune 1602
COAEepKHUT NOOABNEHHBINH INyM, KOTOPBIH MOXKET CONEHCTBOBaTH MpOLECCY OOY4YEeHHs, Kak
oOcyxneHo Beime. B 3ToM ciydae, ogHako, MOOABJICHHBIH INYM HE PACIpPENeeH IO BCEMY
n3obpakenno 1602 wu3-3a HCMONB30BAHHOM METONMKH KaJPUPOBaHMUA. B  HEKOTOPBIX
peamm3anmsx Uit olecriedeHHss Oojee PeaMCTHYHOrO Mepexona MEXAY BOCCTaHOBIIEHHOH
00JTaCTBIO U OKPY’KAIOLIMMH OOJIACTSIMHU, & TAKXKE YAAJIEHHUS WIA CBEACHNUS K MUHUMYMY KaKHX-
00 apTeakToB, MOXHO HCIONb30BAaTh OJHY HJIM HECKOJNBKO METOIUK IOCIeNyroImen
oOpabotku. Hampumep, mocie TeHepupOBaHUs CHHTETHYECKOro nzobpakeHust 1602 myrtem
BCTaBKH BOCCTAHOBJIEHHOW o0macTu oOpaTHO B ucxomHoe uzobpakenue 1600, momynp 124
MOXKET HO00aBJISATH IIyM, KOTOPBIN pacrpenessiercs Mo BceMy wm3o0pakeHuto 1602, w/umm
BBINOJIHATH CIIIaXKUBaHUe n300paxenus 1602.

[00129] B HekoTOpbIX peanu3auusx MOAyJb 124 Takke WINM B3aMEH HCIOJB3YeT
peTylMpoBaHUe Ha OCHOBE INIyOOKOro oOydeHusi (Hampumep, MOJAENb YaCTUYHOW CBEPTKH,
nopobuyro Mmozenu 1200) B oOpaTHOM HampaBiIeHHH, 4TOOBI T'€HEPHPOBATb CHHTETHYECKHE
«nedexTHpIe» M300paskeHHsI U3 MCXOMHBIX «XOpOIINX» n300paxkeHui. B mepBoil peanusaimm
5TO MO’KHO BBITIOJIHUTH MyTeM O0Y4YEeHHsI MO YaCTHYHOU CBEPTKHU (Hampumep, moaenu 1200)
TaKUM ke 00pa3oM, Kak OMHCAHO BbIE JJisi ciy4as noOaBieHus nedekrtoB (Hampumep, ¢
UCTIOJIb30BAHUEM XOPOLINX M300paskeHui st BXogHoH mapbl 1202). [ins nobasnenust nedekra,
OHaKO, B OOy4YEeHHYK0 MOJENb YaCTUYHOH CBEPTKH BBOIAT Jpyroe usoOpaxenue. boinee
KOHKPETHO, BMECTO BBOJA «XOPOLIEro» H300paXkeHus, MoAyib 124 cHauyana pobaBisieT
u3o0pakeHue xkejaeMoro aedexra K XopolmeMy U300paKEeHUI0 B JKeJIAeMOM MECTOIOJIOKEHUH,
Ha sToM 3Tame MOXXHO MCIOJIB30BAaTh MPOCThIE METOAUKH 00pa0OTKH M300paKEHUH, TaKue Kak
MpOCTasi 3aMEHa YacTH XOPOIIero M300paskeHusl n300pakeHneM skenaemoro nedexkra. Monyib
124 mosxeT m3Bnekath m3o0paxkeHue nedekra u3 Oudbmmoreku 142 n3o0pa’keHUil MPU3HAKOB,
Hanpumep. Ha ¢ur. 17 uzobpaxensl Tpu npumepHbix uzodOpaxkenus 1700A-1700C nedexra,
KOTOpbIE MOTYT OBbITh BKJIIOUEHBI B OHOMMOTEKy 142 m300pakeHMH MPU3HAKOB, U JIIO0OE U3
KOTOPBIX MOKET OBITh MCIIOJIb30BAHO Uil 3aMEHBI YaCTH UCXOAHOTO M300paxeHus. BmecTo Hux
MO3KHO HCIIOJIB30BaTh Ne(eKThI JFOOBIX APYTUX MOAXOASIINX TUIIOB (Harpumep, ned ekt iodoro
U3 THIIOB, OOCY>KAEHHBIX BBIIIE B CBsi3U ¢ Oubnmorexoii 142 nzo0paskeHui mpu3HakoB 1o ¢ur. 1,

nJIn I[e(l)eKTbI, CBA3AaHHBIC C APYTHMMU KOHTCKCTAMU, TAKUMH KaK KOHTPOJIb ABTOMOOMJIbHBIX
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KY30BOB, U T.]I.).

[00130] B HekoTOpBIX peaim3alusX IMOCe pa3MelleHuss n3o0pakeHus: nedexra B
JKEJIaeMOM MECTOIOJIOKEHNUN (HarpuMep, ¢ MOMOINBIO BBOAA OT IOJIB30BATENsS HHCTPYMEHTA
NpOrpaMMHOro obecrieueHust uepe3 rpaduyeckuil MOJb30BATENIbCKUM HHTepdeiic umm
NOJIHOCTBIO MopayjieMm 124) moxynb 124 aBTOMaTHYeCKM CO37aeT MAcKy IIyT€M YCTaHOBKHU
3aKpBITOH 30HBI TakK, YTOOBI OHA MMeENa TAaKHe >X€ pa3Mep M IOJOXEHHE Ha HCXOIHOM
n300pakeHNH, YTO U HAIOXKEHHOe M3o0paxkeHue nedexra. 3areM mMoaysb 124 MOXeT BBOAHUTH
MOnU(pUIIMPOBAHHOE HCXOMHOE H300paskeHHe (C HAJNOKEHHbIM H300pakeHHeM naedekrta) |
MAacCKy KakK OTIeJIbHbIe BBOJbI B MOJIENIb YACTHYHOM CBEPTKHU (Harmpumep, moaens 1200).

[00131] Ha ¢ur. 18 uzobOpakeHs! ase npumepHbie nocienosarenbroctu 1800, 1802, B
KOTOPBIX JlaHHAas METOAMKA HCHOJb3yeTrcs st no0aBieHus JnedekTa Ha YaCTUYHOE
n3obpakenue mmpuna 256x256. B nocnenosarenbroctu 1800 Moaynb 124 u3BiekaeT peanbHOE
uzobpaxkenne 1804A, HaknanbiBaer xkenmaemoe u3odbpakenue 1804B nedexra Ha BHIOpaHHOE
(HampuMep, ONpENeJeHHOE BPYYHYK WM CIydYalHbIM O0Opa3oM) MECTOIOJIOKEHHE —HIIH
MPEIBAPUTENIBHO OMPENEIEHHOE MECTOIONOXKeHne, reHepupyer macky 1804C, coemanmaronyro
no pasMepy ¢ peanbHbIM wu300paxkeHueM 1804A, HO comepKamyr 3aKpbITYO 30HY,
COBMANAIOIIYIO TIO pa3Mepy U MOJOKEHHUIO ¢ HAJNOKEHHBIM n3o0paxkenueM 1804B nedekrta, u
3aTeM MpHUMEHseT MOAU(HUIMPOBAHHOE peanbHOe n3o00paxenne u Macky 1804C kak ornenbHbIe
BBOJIBI B MOJENb YaCTUYHOH cBepTku (Hampumep, momenb 1200) mns reHepupoBaHUS
cuHTeTHueckoro nzobpakenust 1804D. IlogobubiM oOpasom, B mocnemosaTenbHOCcTH 1802
Monyib 124 usBiekaer peanbHoe m3oOpaxenue 1810A, HakianbiBaeT jkenaemMoe M300pakeHne
1810B nedexra Ha BbIOpaHHOE (HAIpUMeEp, ONpPENeICHHOE BPYUHYIO UJIH CIIy4ailHbIM 00pa3om)
MECTOIOJIOKEHUE WJIU MPEABAPUTEIBLHO OMNPEAEIEHHOE MECTOIOJIOKEHUE, TeHEPUPYET MACKY
1810C, coBmamaromyro 1O pasMepy C peaibHbIM H3oOpaxeHunem 1810A, HO comepkayro
3aKpBITYI0 30HY, COBHAJAIOINYIO IO Pa3Mepy M IOJIOKEHHMIO C HAJIOKEHHbIM H300paKeHHEM
1810B nedexra, U 3areM MpUMEHSET MOAU(PHLIMPOBAHHOE pealbHOEe H300pa’KeHHUE U MACKY
1810C kak oTnmenbHbIe BBOABI B MOJAENb YaCTHYHOW CBepTKH (Hampumep, moaenb 1200) mis
TeHEPUPOBAHUSl CHHTeTHUYeCKoro m3odpakeHust 1810D. Jlns reHepupoBaHHS CHHTETUYECKHX
nuzobpaxkennii 1804D, 1810D wucnosp30Bamu MUPHUHY JUHUHA Macku, paBHyr 16 Touek. Kak
BUAHO Ha ¢Qur. 18, 3Ta MeToguKa peTyHIMPyeT MAaCKUPyeMyr O0NacTb ¢ IMOMOIIBIO
HakJanpiBaeMoro nedexra u obecreunBaeT OOJACTh IUIABHOTO MEpEXona € PeaIuCTHYHBIM
BHEIIHUM BHIOM. J{pyroii mpumep nokasad Ha ¢ur. 19, rae 3Ty ke METOIUKY HCIIOIb30BAHU IS
IOTIONHEHNUsT peanbHOro m3odpaxenuss 1900 251x1651, 9roObl MONYyYUTH CHHTETHUYECKOE
usobpaxenne 1902 nedexra.

[00132] B mpyrux peanuzauusix MoAysb 124 ucnosib3yeT MOAeNb YaCTUYHON CBEPTKH,
Takyro kak momenb 1200, ans nobasneHust neeKTOB Ha MCXOAHbIE M300pakeHHs], HO o0ydaer
MOJIeNIb MHAaUe, YTOOBI MOAAEPKUBATh CIydYaiiHOe reHepupoBaHue nedexra. B 3Tol peanuzanun
B xone oOydueHusi Monyib 124 momaer kakgoe uzoOpakeHue aedekrta (Hampumep, peasibHOe
uzobpaxkenne nedexkra) B MOIENb YACTUYHOH CBEPTKH, YTOOBI OHO CIIYKHUJIO ILEJIEBbIM

uzobpaxennem. OOyuaromuii odpasel sIBsieTcs TeM ke n3oopaxeHneM nedexra, Ho C MaCKOM,
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KoTOpass (Tpu HaJNOXKeHMH Ha m3o0pakeHue nedexra) mackupyer nedexr. IloBTopsist 3TH
OeNCTBHUsT IUJIi MHOTOYHCIICHHBIX Hu300paxeHuii nedexkroB, moayiab 124 obydaer monenb
YaCTUYHON CBEPTKU PETYIIMPOBATh KAXKAYK O0NacTh Macku/mpobena ¢ MmoMombpio aedekra.
ITocne oOyueHHMs MOAENH YACTHYHOW CBEPTKM MOAYJNb 124 MOXeT NPUMEHATh XOpPOILINe
n3o0pakeHus/u3o0paxkenus: 6e3 nedexkra BMecTe ¢ MackaMi KakK BXOIHBIE Maphl B JKEJIAEMbIX
MECTOTMOJIOKEHUSIX Ne(eKTOB.

[00133] B stux peanmuzauusix, eciau TpeOyrOTcs neQeKTbl HECKOJbKUX THUIIOB, MOXKET
SIBJIATBCSI TIPEUMYLIECTBEHHbIM OOyuY€HHe OTHENbHbIX MONEJIeH YaCTUYHOH CBEPTKH MJIst
nedexToB pasHbIx THNOB. Hampumep, moayne 124 moxer oOy4aTh NEPBYH MOAEIb YaCTUYHON
CBEPTKHU JIOMOJHATh XOPOLIHE M300pa’keHHs MOCPENCTBOM JO0ABICHHS ISTHBIIIKA, & BTOPYIO
MOJeNIb YAaCTHYHOW CBEPTKU - JOMOJIHATH HM300paKEHUS TIOCPEACTBOM  JOOABJICHUS
neGopMHpPOBaHHBIX pedep MOPLIHS, W T.JI. JTO B LEJIOM OOECIEeYHBAET JIYYIIHHA KOHTPOJIb Hal
perymmpoBaHreM Je(eKTOB U MO3BOJIIET HE3aBUCHMO OOyYaTh pasHble MOAeNu (Hampumep, C
MOMOIIBIO PAa3HBIX THIEPIIAPAMETPOB JJISI yUeTa PA3HbIX CJIOKHOCTEH, CBA3aHHBIX C Ae(eKTOM
KQXKIOTO THIMA). IJTO TaKXKE MOXKET TIeHEepHUpOBaTh Ne(peKThl, KOTOpbIe SBISIOTCS Ooee
«4UCTBIMUY» (T.€. OOJiee OTUETIIMBO HAXOIIIMXCS B Mpeneiax ONHOTO Kiacca Ae(eKTOB), YTO
MOXeT OBIThb TOJIE3HO, HAmpUMeEp, €CIM CHHTE3MPOBAaHHBbIE M300paKEHUs] HEOOXOAUMO
UCTIONB30BaTh Ui OOY4YEHHsI CHCTEMbl KOMIBIOTEPHOTO 3PEHHs, KOTOpas HACHTUPHUIUPYET
pasHble kyaccel nedekroB. Ha ¢ur. 20 m3o0pakeHbl TpU NpPUMEpPHBbIE MOCIEAOBATENBHOCTH
2000, 2002, 2004, B KOTOpBIX 3Ty METOAMKY HCIIOJNB30BANIU Uil noOaBieHUs: nedekra Ha
n3o0pakeHne Immpuua. B kaxmoll mociaenoBaTenbHOCTH MOAYNb 124 W3BIEKAEeT peasbHOEe
n3o0pakenue (yeBast cropoHa ¢ur. 20), reHepupyeT MacKy, 3aKpbIBAIOINYI0 YacTh PEaJbHOTO
n300pakeHusi, B KOTOpYI0 HeoOxomumo nodaButh nedekt (cepenuna ¢ur. 20), U nmpuMeHsieT
peanbHOe HM300pa’keHHe M MAacKy KaK OTJeNbHble BBOIbI B OOYUEHHYI) MOJIENb YaCTUYHOH
cBepTkH (mogobHyo Moxenu 1200) mis reHepUPOBaHUS CUHTETUYECKOro n300paykeHus (mpasast
cropona ¢ur. 20). Jpyroii npumep nokaszaH Ha ¢ur. 21, rae 3Ty ke METOAUKY HCIOIb30BAJIH
IUI AOTIOJIHEHUsT peanbHOro m3odpaxkenus: 2100 251x1651, 4roObl MONYyYHUTh CHUHTETHYECKOE
uszobpakenue 2102 nedexra.

[00134] B HexkoTOpbIX peanu3auusx MOAyJb 124 Takke WINM B3aME€H HCIOJB3YeT
peTylrpoBaHHe HAa OCHOBE TNyOOKOro oOyueHus (Hampumep, MOJENb YaCTUYHOH CBEPTKH,
nonoOHyro Mmonenu 1200) nns momudukanmu (HanmpuMmep, TMEPEeMELICHUs W/WIA HU3MEHEHHs
BHEIIHETO BHJA) TMPHU3HAKA, TMPEICTABJIEHHOrO0 HAa WCXOAHBIX (HANpHUMEp, pEeabHBIX)
uszobpaxenusix. Hanpumep, moaynb 124 Moxer mepemMeraTh W/WUJIM U3MEHSTh BHEITHUH BHUJ
MeHHCKa (Hampumep, B Immpuue). B sTux peanusanusx Monyib 124 MOXKET HCIONB30BaTh
moOyI0 W3 JABYX METOAWK, ONHUCAaHHBIX BBIIIE B KOHTEKCTe no0aBieHus nedexra ¢
UCTIONIb30BAaHUEM MOJIEIH YaCTUYHOH cBepTKH (Harmpumep, monenu 1200): (1) oObyuenune moxmenu
C HCTOJIB30BAHNUEM «XOPOIINX» N300paKeHUH KaK LEJeBbIX N300pakeHMH, a 3aTeM HAJIOKEHHE
Ha HCXOAHBbIE H300paXeHWs W300pakeHnH mnpusHaka (Hampumep, u3 Oubnuorexn 142
n300pakeHNH TNPU3HAKOB), HAa KOTOPBIX HM300pakeH BHEINHUI BHJ/TOJOXKEHUE >KEIaeMOro

NpU3HAKA, JUIsl TeHePUPOBAHMS CHHTETHUECKUX H300paskeHuH; mwiu (2) oOydeHne Monenu ¢
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UCTIONIb30BAaHUEM H300pakeHUH, NEMOHCTPUPYIOIIUX BHELIHWHA BUI/TIOJOXKEHHUE JKEJIaeMOTrO
NpU3HaKa (C COOTBETCTBYIOIIMMH MAacKaMH, 3aKpPBIBAIOLINMH MPHU3HAK), a 3aTEM MACKHPOBAHUE
UCXOJHBIX H300paK€HUH B MECTOIOJIOKEHHUSX JKEJNAeMOro IpHU3HAaKa Uil T'€HepHUPOBAHUS
cUHTeTHUecKuX u3zobpakeHui. Ilpumepnas nocnenoBarenbHOCTh 2200 A5 TreHEpUPOBAHUS
CHHTETUYECKOrO0 M300paXKEHUS] C HCIOJIb30BAHUEM IIOCJIETHEr0 M3 JIBYX aJbTePHATUBHBIX
BapUaHTOB Moka3aHa Ha ¢ur. 22. Kak BugHO Ha ¢ur. 22, macka, KOTOpas MOXET HMEThb
HeNpaBWIbHYIO (OpPMy, AOJKHA 3aKpPbIBATh KaK 4acTh UCXOJHOTO M300pakeHHs, Ha KOTOPOH
u300parkeH peJIeBaHTHBIN MpH3HAK (B JAHHOM Cly4ae - MEHHCK), TaK U YacTh HCXOIHOTO
u300parkeHusi, Ha KOTOPYIO Mpu3HaK OyneT nepeHeced. pyroit npumep nokasan Ha ¢ur. 23, rue
Ty K€ METOJIUKY HCIIOJIb30BAIU JUIsI JOMOJHEHUS peajbHOro msobpaskenus 2300 251x1651,
9YTOOBI MOJYYHUTh CHHTETHYECKOE n300paxerne 2302 (a UMEHHO, My TeM NepeMeleHIsT MEHUCKA
B HOBOE MECTOIOJIOKEHUE U «u3MeHeHus: (popmbl» MeHucka). [1ogoOHO BOCCTAHOBJIEHHIO,
nokaszaHHOMy Ha ¢ur. 16, BoccTaHOBJIEHUE Aenanu Oonee 3¢ (HEeKTHBHBIM MOCPEACTBOM CHava a
KaJpUPOBaHMs KBAAPATHOH dacT m3o0paxenus 2300, Ha KOTOPOil M300paKeH MEHUCK, a 3aTeM
T€HEPUPOBAHUS MAaCKH JUII MEHBLIETO, KaJIPHUPOBAHHOTO M300pakeHus. Ilocie BOCCTaHOBIIEHUS
KaJpUPOBAHHON OOJNACTH C HWCIONBb30BAHUEM MOJAEIH YaCTHYHOW CBEPTKH BOCCTAHOBJICHHYIO
o0xacTe BCTaBWIM OOpaTHO B McxomHoe n3oOpakeHue 2300 st MOMydeHHs CHHTETHYECKOTO
usobpaxenws 2302.

[00135] Monynp 124 MOXeT Takke WM B3aMEH HCIOJNb30BaTh 3Ty METOAUKY IS
nepeMeIeHNs/ NI3MEHEHUsT IPYTHX IPU3HAKOB, TaKUX Kak IMOpIIeHb (myTeM Lu(poBOro
MEepeMEeLIeHHs] TIOPIIHA BIOJb LIJIMHAPA), JUOPIIM3HPOBAHHOE COnepkuMoe (hakoHa
(Hampumep, nmyTeM HU(POBOro H3IMEHEHHsI YPOBHS 3alOJHEHHs (yiakoHa) U T.1. B peanuzaumsx,
rae MOAedb YaCTUYHOH CBEPTKH OOYHYarOT C HCIIOJIb30BAHHUEM LEJIEeBbIX H300paXKeHUi, Ha
KOTOPBIX IMPEACTABJICHbl BHELIHUI BHI/TIONIOKEHNE JKEAeMOro Npu3Haka (T.e. MOCHeqHeld u3
OOCYKJI€HHBIX BBIIIE ABYX METOAMK), MOAyJb 124 wmoxer o0y4aTb M HUCIOJb30BATh
OTJIMYAIOLIYIOCST MOAENb JJIsl MPU3HAKOB Kaxkaoro tuma. J{ns gaHHONW Mojenu YacTUYHOM
CBEPTKU AHMANA30H M BapHaLMs NMpPU3HAKA (HAMPHMEp, MEHUCKA), KOTOPble MOJAEIb T'€HEPUpyeT
UCKYCCTBEHHO, MOJKHO HACTpPaWBaTh IIyTeM YIMpPaBJICHUS Bapualeid cpeau OoO0ydaroIux
o0pa3uoB. OOBIYHO JOMOJHEHHE MPU3HAKA, TAKOTO KAK MEHHCK, IO CTAHAAPTHOTO COCTOSHHS
MOXeT crocobcTBoBarh OOyueHmo wmozenu  knaccuuxanmu  ABK, npemorspammas
«OTBJICYCHUEY» KIIACCU(PUKATOPa HA BAapUALlMM B TPU3HAKE (HAmpUMep, pPasHbIe IOJIOKEHUS
MEHHCKa), YTO, B CBOK Ouepenb, IMOMOraer KiaccupukaTtopy chOKYCHPOBATbCS TOJBKO Ha
nedexrax.

[00136] PerymupoBaHuWe C UCHOJB30BAHUEM MOJEIN YaCTUYHOM CBEPTKU MOXKET
SBJIATBCST BBICOKO3(PEKTHUBHBIM. [[J1s1 IOMONHEHHUsT MEHWCKA, HAIpPHMEpP, B 3aBHCUMOCTH OT
noctynHoi (Hampumep, st 6oka 110 06paboTkH) BEMUCIUTEIBHON MOIIHOCTH, 32 HECKOJIBKO
MUHYT C HCIIOJIb30BAHHEM €IMHCTBEHHOW OCHOBHONM MAacCKM MOKHO CI€HEpUpOBAThb THICSYU
n3o0pakennid. Ctonpb ke 3PPEKTUBHBIM MOXKET SIBJSITbCA M TeHepupoBaHue nedexton. [l
ynajgeHuss aedexkra, B KOTOPOM MAaCKy HAKJIabIBAOT AL KaXXIOro H300pakeHUsi, 4YTOOBI

MOKPBIBATh epeKT (YTO MOXKET 3aHUMAaTh MPUOIU3UTENBHO OAHY CEKYHIy Ha M300paskeHue),
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BBIBOZI MOXKET ObITh OOJiee MEAJIEHHBIM (HAIIpUMeED, ThICSYU N300pa’keHHH B Yac, B 3aBUCUMOCTH
OT TOrO, HACKOJBKO OBICTPO MOXKHO CO34aTh KaXKAyK Macky). OnHako BCce 3TH INPOLIECCHI
ABIIIIOTCST TOpa3fo Oosnee OBICTPBIMU M JIEIIEBBIMH, Y€M CO3/laHUE U ylajeHue NeeKTOB Ha
peabHbIX N300PAKEHUSIX BPYUHYIO.

[00137] B HEKOTOpBIX peanu3aLusX OrpaHUYEHUs BBIUUCIUTEIBbHOM MOLIHOCTH MOTYT
OrpaHMYMBATH  pa3Mep  JOMNOJHSEMbIX  H300pakeHMi  (Hampumep,  H300paKEHUSIMH
npuban3uTenpHo 512512 nukcenell niM MeHee), 4To, B CBOIO OYepelb, AeaeT HeOOXOAUMBIM
KaJpupoBaHHe W300pakKeHUI Tepen IOMOJHEHWEM, a 3aTeéM IOBTOPHYIO BCTAaBKY Kaapa
JOTIOJTHEHHOTO M300paskeHHst. DTO 3aHUMAET JOMOJHUTENbHOE BPEMS U MOXET UMETh Ipyrue
HE’KeJaTeNbHbIe TIOCIEACTBUS (HATPUMEp, ISl METOAUK PETYIINPOBAHUS HA OCHOBE IITyOOKOTO
oOy4eHusi, He CIIOCOOHBIX JOCTUYh MPEUMYINeCTB N00aBIeHNsT HEOOBIIIOrO IyMa/BapUallui Ha
BCE M300pa)K€HHEe, a HE TOJBKO B MEHBLIYIO/KaIPHPOBAHHYIO 4YacTh, KAK OTMEUEHO BBILIIE B
cBsi3u ¢ ¢ur. 16). B HekoTOphIX peanmuzaimsx MoAyib 124 pemaer 3Ty mpobieMy myTem
UCTIONB30BAHUSl CpENCTBA U3BIeUeHHss mnpu3HakoB ResNet, a He cpencTBa H3BICUEHHS
npusHakoB VGG. Cpenctsa u3BJIedeHUs] IPU3HAKOB, TakKhe Kak 3TH, MCHOJb3YIOT AJis
BBIUMCIIEHHSI TTOTE€Pb, KOTOPBIE UCTIOIB3YIOT Ui HACTPOWKH BECOBBIX KO3(P(PHUIIMEHTOB MOAEIH
peTymupoBanus B Xoxe oOy4deHus. Moaynb 124 MOXET HCIIONB30BaTh JIOOYIO MOIXOISIIYIO
BEpCUI0 cpeacTBa u3BiedeHus mnpusHakoB ResNet (Hanpumep, ResNet50, ResNetlOl1,
ResNet152 u T.11.) B 3aBUCUMOCTH OT Pa3MepOB M300paKEHHUS U KeJaeMO CKOPOCTH 00yUEeHHSI.

[00138] Kpome Toro, B HEKOTOpBIX peanu3alusx MOAyJb 124 MOXeT NPUMEHSTb
NOCJENYIOUIYI0 00pa0OTKY K CHHTETHMYECKHMM H300paKEHHSIM C IEeJbI0  YMEHBIIEHHS
HexenaTeNnbHbIX apredakToB. Hanpumep, monynp 124 moxeT no0aBisTh IIyM K KaXIOMYy
CHHTETUYEeCKOMY  HM300pPaKEHUIO, BBINOJHATH  (DHIBTPALMIO/CTIAKMBAHHE HA  KAXKIOM
CHHTETUYEeCKOM H300pQ)KEHUH W/WIIM BBIIOJHATH HAa KAKAOM CHHTETHYECKOM H300pa’keHUs
aHaJIN3 YaCTOTHOTO CIeKTpa U 00paboTKy ¢ moMoIbio ObicTporo nmpeodpasosanus Pypwe (FFT).
Takue METOIUKH MOTYT CIOCOOCTBOBATH OCJNAOJIEHHIO JTIOOBIX apTe(akTOB U B LEJIOM IENAI0T
u3zo0pakeHust Ooyee peamucTUYHBIMH. B kadecTBe npyroro mpumepa, Monysib 124 moker
NPOMYCKAaTh KaKAO€ CHHTETHYECKOE M300paKEHHE 4epe3 CPENCTBO YTOUHEHUs, I/ie CPEACTBO
YTOYHEHUs OBbLIIO 00YyUEHO MyTeM CO3JIaHUs Mapbl CPEACTBA YTOYHEHUS C TUCKPUMUHATOpPOM. B
xonie 00y4eHHs U B CPEACTBO YTOUHEHHs], M B IUCKPUMHUHATOP MOJAIOTCS (HAIPUMEp, MOAYJIEM
124) cuHTeTHUECKHME W peaibHble H300paxkeHHsA. Llenpr0  AMCKPpUMHHATOpA  SIBJISIETCS
HAXOKACHUE OTIIMYMHA MEKAY PeaNbHbIM U CHHTETHYECKHUM H300paKEHUSIMH, TOTJA KaK LEJIbIO
CPEACTBa YTOYHEHUS SIBIISIETCS] YTOUHEHHE CHHTETHYECKOro M300paKeHHsI 10 TOYKH, B KOTOPOIl
IUCKPUMHUHATOP OOJNbIIe HE CMOXKET OTJIMYUTb CHHTETHUECKOE H300pakeHHe OT PealbHOro
n3o0pakenns. Takum o00Opa3oMm, CpPEACTBO YTOYHEHUS M JAUCKPUMHHATOP  SIBJISFOTCS
COMEpPHUKAMU JPYr [l Jpyra H JAEUCTBYIOT CHocoOOM, TMOAOOHBIM MOPOKOAFOIIEH
cocTsizatenpHON cetu (GAN). Ilocrme HECKONbKHMX LUKIOB OOYYEHHUs] CPENCTBO YTOUYHEHHS
MOJKET CTaTh BECbMa IMPHCIIOCOOJEHHBIM IJISI YTOUHEHHs M300pakKeHUH, Mo3TOMy MonyJsib 124
MOJKET HCIOJb30BaTh OOYYEHHOE CPENCTBO YTOYHEHHUS M yAaleHus apTedakToB C

CHUHTETHYECKUX N300paskeHUi, KOTOpbIE MOAJeKaT 1o0aBieHnto B bubnuoreky 140 obyuaromux
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n3o0pakeHnid. JIroOyr0 H3 BBIIIEONHCAHHBIX METOIUK MOXKHO TaK)Ke HCIIONb30BaTh IS
00pabOTKN/yTOUHEHHSI CHUHTETUYECKUX H300pakeHHH, KOTOpble ObUIM CreHepHpOBaHbI Oe3
UCTIONb30BAHUST METOAMK TINIyOOKOro oOyueHHus, TaKuX KaK CHHTETUYECKHE M300pakeHus,
CT€HEpUPOBAHHBIE C UCIIOIB30BAHUEM OOCYKAEHHOTO BbIie anroputma 400.

[00139] nst Toro 4yToObI MOKa3aTh, YTO FeHEPUPOBAHHUE JOMOIHSIOUINX CHHTETHYECKHX
n300pakeHNH W3 MCXOOHBIX HM300pakeHHH (HANpUMep, CHUHTETHYECKHX «Ie(PEeKTHBIX»
N300pakeHNH U PEabHbIX «XOPOIINX» HM300paKEHUH WIM CHUHTETHYECKUX «XOPOLIHMX)
U300paKeHUH Uil peaibHbIX «Ie(EKTHBIX» H300pKEHHI) MOXET CYIIECTBEHHO YJIy4llaThb
obyuenne monmenu ABK Ha ocHoBe riybokoro oOydeHuss (Hampumep, Kiaccupukaropa
n3o0pakeHuii) 1 HanpaBuTh Moaelb ABK Ha TouHOe onpeneneHne MecTononokeHni n1e(exTos,
ObUIM BBITIOJHEHBl PA3JIMYHBIE HCIBITAHUA. B OZHOM TakOM WCIBITAHUU KJIACCU(PUKATOP
nedextoB ResNetS0 st mmpunes oOydanu Ha AByX Habopax oOydarommx oOpasuos. [lepsbrit
Habop oOywarommx o0OpasuoB coctosul u3 270 ucxomHbIX m3o0pakeHudt ¢ nedexramu u 270
UCXOMHBIX M300pakeHuii 0e3 nedexkros. Bo BropoM Habope oOyvaromux n3odpakeHuid 00pasibl
6e3 nedexToB cocrosu U3 270 UCXOOHBIX M300paskeHUH M 270 CHHTETHYECKHUX H300paKeHUH
(creHepHpOBAHHBIX W3 MEPBOHAYAIBHO Ne(eKTHBIX 00pa3uoB, Ae(pEKTbl C KOTOPBIX OBLIH
yIaJieHbl ¢ UCTIOJIb30BAaHUEM MHCTPYMEHTA PETYIIUPOBAHUs), TOra Kak oOpasubl ¢ Aedexrtamu
cocTosm U3 270 HMCXOXHBIX M300pakeHUil (KOTOpbIE WCIIONB30BAIN JUII TE€HEPUPOBAHUS
CHHTETHYECKUX Hn300pakeHuil 0e3 nedexrtoB) m 270 CHHTETHUECKUX H300pakeHHH (KOTOpbIE
Obun creHepupoBaHbl u3 270 MCXOAHBIX H300pakeHUH Ne(pEeKTOB M CreHepUPOBAHbBI C
UCTIOJIb30BAaHHEM HHCTPYMEHTA PeTYIIHUpPOBaHUs Oe3 Macok). TecToBbie oOpas3mbl B 00OOMX
Clydasix TPEenCTaBJsAIN coOoi 60 HUCXOMHBIX H300paKeHUH ¢ codyeTaHueM [e(deKToB H
orcyTcTBUs edekToB. Cleayer OTMETUTD, YTO TECTOBbIE 0Opa3Libl HE SABJISUINCH HE3aBUCHMbIMU
oT o0y4aromux OOpa3LOoB, MOCKOJbKY MEPBbIE MPENCTABISIN COOOH H300paKeHUs] TaKUX Ke
IINPHLEB, KaK U MOCJIEIHUE, U OTIMYAINCH TOJIBKO 33 CYET OBOPOTA.

[00140] Huxe npencrapieHa Tabauia, B KOTOPYIO CBEAEHbI OAPOOHOCTH 3THX HaOOPOB
oOy4aromux 0o0pas3oB, KOTOpbIE ObUTH HMCIIOJB30BaHBI IJIs1 OOYYeHHs ABYX Pa3HbIX MOIENei
knaccudukanun nzodbpakennii ABK («Knaccupuxarop 1» n «Knaccudukarop 2»):

Knaccuduxarop 1

BE3 JIEOEKTOB C IEQEKTAMI

270 uCXOMHBIX U300paskeHUN 270 UCXOMHBIX N300paKeHHI

Knaccuduxarop 2

BbE3 JIEOEKTOB C IEQEKTAMI
270 ncxonHbIX H300pakeHu (A) 270 ucxonHbIx n300paxenuii (B)
270 cunTernueckux nzodpakenuii (C) 270 cuHTeTHYecKuX nzobpaskenuii (D)
[crenepupoBaHHbIX U3 (B)] [crerepupoBaHHbIX U3 (B)]

[00141] Kaxnerii u3 Knaccudukaropa 1 um Knaccudukaropa 2 obydanu B TeueHHE
BOCBMH 310X C HCIIOJIB30BAHUEM ajJirOpUTMa ontummusanuu «Adam» co CKOpOCTbIO O0y4eHHUs
0,0001. Ha ¢ur. 24A nokazanbl usodpaxenus 2400, 2402 Grad-CAM, creHepupoBaHHBIE C
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UCTIONBb30BaHUEM, cooTBeTcTBeHHO, Kiaccudukaropa 1 u Knmaccudpukaropa 2 nnst nedekra B
Buze yepHo-Oenoro marHa. Xots u Knaccugukarop 1, n Knaccuduxarop 2 obecneunsanu 100%
TOYHOCTb Il MCIIOJIb30BAHHBIX TECTOBBIX 00pa3loB, Ha ¢ur. 24A MOXHO BHAETb, YTO
Knaccugukarop 2 obecreumBan pe3koe ynydmeHue otHocurenbHo Kiaccuduxaropa 1. A
umenHo, Knaccugukarop 2 011 choKyCHpPOBaH Ha MpaBUIbHON o0nacTu n3odpaxkeHust odpasua
(pebpax mopmuns), Torna kak Kiaccudpukatop 1 BMecTo 3Toro Obut cHOKYCHpPOBAH Ha 30HE
MEHHCKa, rae nedexr orcyrcroBal. bonee Toro, Knaccugukarop 1 obecrneunBan npaBuibHYO
kjaccupukauio («aedexT») TONbKO MOTOMY, YTO, KaK OTMEYEHO BbIlIE, M300pa)keHue ObLIO
CBSI3aHO MOCPEACTBOM BpalleHHsI ¢ 00pa3aMu, KOTopbie KiaaccuukaTop y:ke HabIoal B X0e
oOyuenusi. Jlpyroii mpumep nokaszan Ha ¢ur. 24B, roe mokaszanbl n3oOpakeHus 2410, 2412
Grad-CAM, creHepHpOBaHHbIE C HCIOJNB30BAHHEM, COOTBETCTBeHHO, Kiaccudukaropa 1 u
Knaccudukaropa 2 nns nedexkra B Buue mnstHbimka. M cHoBa Kiaccudukarop 2 Obun
cokycupoBaH Ha mpaBHIbHON obsacty, Torna kak Kmaccudukatop 1 Obut chokycupoBan Ha
HETIPaBMIIbHON 00J1aCTH. DTO TAKXKE MMEJIO MECTO JUISI TPEX APYTHX KJIACCOB Ne(EKTOB, KOTOPbIE
ucnbITeiBaNIA. Takum oOpa3om, BkmoueHue S50% CUHTeTHUECKHMX H300pakeHuidl B HabOp
oOy4aromux o00pa3loB pPE3KO IMOBBINAJIO MPOM3BOAUTEIBHOCTh KiacCH(HUKAaTOpa BO BCEX
UCTIBITAHHBIX CITyYasix.

[00142] [nsa obecnieueHus: Hamexainero ooyuenust mogenu ABK (Hanmpumep, monenu
KJ1accupuKaui H300paKEHNUH) SBJIAETCS] PA3YMHBIM BKJIFOUATh KPUTEPUN KOHTPOJISI KAYECTBA B
OIHY WJIM HECKOJBbKO CTyHmeHeH. DTO MOXeT OBbITb OCOOEHHO BaXKHO B (hapMalleBTHUECKOM
KOHTEKCTE, TrIe HeoOxonumo obecneunTh 0€30MacHOCTb MAIMeHTa, FApaHTUpysi Oe30MacHbI U
HAJIeXKHBII JIEKapCTBEHHBI MNPOAYKT. B HEKOTOpPBIX peanu3auusx BBIIOIHIIOT IPOBEPKH
Ka4yecTBa KaK IpPH «IPEABAPUTENBHONH 00paboTKe», Tak U MpH «Hocieayromeil oOpaboTkey
(Hampumep, mTocpencTBOM Monyss 126 oueHku u3oOpaxenui/Ondanorekun). OOBIMHO 3TH
IPOBEPKH KayecTBa MNpPU NPEABAPUTENBHON M mocienyromeld o0paboTke MOTyT NPHUMEHSTh
pa3IUYHbIE METOIUKH 00pabOTKU U300paKeHHI AJIsl aHAJIN3a W/WITH CPAaBHEHHs MH(POPMALIMU Ha
MONUKCEIBHON OCHOBE.

[00143] Tlockompky wu300pakeHUs] OOBIMHO CHHUMAKOT B JKECTKO KOHTPOJHPYEMBIX
YCIIOBHSX, MEXIY ABYMs JIOOBIMH M300paKeHHSMU W3 OJHOrO Habopa JaHHBIX YaCTO MOTYT
UMETh MECTO JIMIIb TOHKHE OTIH4YMs. HecMOTps Ha TO, YTO HM3MEpPEHHE H3MEHYHBOCTH
napaMeTpoB HM300paKeHHsT MO BCeMy HAOOpy HaHHBIX MOXKET SIBJIATBCS TPYAOEMKHM,
CHOCOOHOCTh OBICTPO M BU3YAJIbHO OLIEHHWBATH 3Ty M3MEHYHMBOCTb MOXKET CIKOHOMHTH BPEMs
(HarmpuMep, 3a CUET HCKIIOYEHHUS W3MEPEeHUI HEBEpHBIX aTPUOYTOB) U MOJKET CIY)KUTh B
Ka4eCTBE Ha4aJIbHOI MPOBEPKU Ka4eCTBA B OTHOLICHUH YCIOBUH CHEMKH M300pakeHUsl. 3HaHUE
5TOW M3MEHYMBOCTH MOKET OBITh MOJE3HO MO JBYM NPUYHWHAM. BO-mepBhIX, H3MEHUYHUBOCTD B
HEKOTOpBIX aTpHOyTax (HampuMmep, B TOJIOKEHWH TIOPILIHS) MOXKET IONABJIATh CUTHAT OT
¢dakTuueckoro aedexra u, TakuM 00pa3oM, MPUBOAUTH K HEBEPHBIM KJIACCH(PUKAIVIM, TaK KaK
aJITOPUTM MOJKET B3BELIMBATh IEPEMEHHbIN aTpulOyT Kak OoJsiee BecOMbIl, ueM cam nedekt. Bo-
BTOPBIX, JJIi LEJIH JOINOJHEeHHs H300paKeHUH MOXeT ObIThb NOJEe3HO 3HaTh JHaIra3oH

HU3MCHYHNBOCTH 3aJaHHBIX anI/I6YTOB, yTOOBI OorpaHn4rBaThb 3THU anI/I6YTbI OTUM JHAIIa30HOM
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IPY CO3JJaHUH NPEACTABISIIOIINX COBOKYITHOCTh CHHTETUYECKUX M300pakeHU .

[00144] Ha ¢ur. 25 wusobpaxkeH mnpumepHsiii mnpouecc 2500 reHEpUPOBAHUS
BU3YaJIM3aIH, KOTOPBIA MOXHO HCIIOJIb30BAaTh AJIsi ObICTPON OLIEHKH pasHooOpas3us B Habope
uzobpaxenmit.  IIpomecc 2500  MoXkeT  HCHONHATBCS ~ MoayieM 126 OLeHKH
n300pakeHNi/OnONnoTeKN (Takke Ha3bIBAEMBIM MPOCTO «MoaysieM 126»). B mporecce 2500
monyib 126 mpeobpasyer Habop 2502 u3oOpaskeHuii B HAOOpP COOTBETCTBYIOIIUX YHCIIOBBIX
Matpun 2504, kaxkaas U3 KOTOPBIX COAEP>KUT B TOUHOCTH MO OJHOMY 3JIEMEHTY MaTpHIbl Ha
KaX/IbIii MUKCEJIb B COOTBETCTBYIOIIEM H300pakeHnHn u3 Habopa 2502 m3oOpakenwii. 3arem
MoAyab 126 ompenenseT MakCUMajJbHOE 3HAYEHHE CPEAU BCEX YMCIOBBIX MaTpul 2504 B
KQXJIOM MAaTPUYHOM TONOKeHUU (i, j) U HCHOJB3YeT 3TO MAaKCUMAJIbHOE 3HAYEHUe st
3aIOJIHEHHsI COOTBETCTBYIOLIETO MookeHus (i, j) B MaTpuue 2506 MakCUMabHBIX 3HAUEHHI.
3arem monynb 126 mnpeoOpasyer matpuiy 2506 MaKCHMAalbHBIX 3HA4€HWW B COCTABHOE
(pactpoBoe) uzoOpaxkeHue 2508 MakCUMAIbHOH M3MEHYHBOCTH. AJIBTEPHATHBHO MOAYJb 126
MOXeT wu30eratb CO34aHUsT HOBOM MaTpuibl 2506 MakCHMaJbHBIX 3HAYEHMH U B3aMEH
OOHOBIISITP KOHKPETHYIO YHCIOBYIO MaTpully u3 Habopa 2504 (Hampumep, mnyTeMm
MOCJIEI0BATENBHOIO CPABHEHMs 3HAUEHHUS KaKIOr0 3JIEMEHTa Uil STOM YHCIIOBOM MaTpHLBl CO
3HAYEHUEM COOTBETCTBYIOLIETrO 3JIEMEHTA JJIs1 BCEX OCTaJbHBIX YMCIOBBIX martpul 2504 u ero
OOHOBJICHHSI K&KIBIN pa3, Korma oOHapyKUBaeTcs Ooblnee 3HAYCHHE).

[00145] 3arem xommbioTepHass cucrema 104 MOXKET MNPEACTABIATh MOJNYUYEHHOE B
pesysbTaTe coctaBHOe wm3o0pakeHne 2508 Ha nmucruiee Uit o0ecrieueHus: BO3MOXKHOCTH
OBICTpON BHU3yaIU3al[ii N3MEHYHBOCTH Habopa naHHbIx. Ha ¢ur. 26A nzobpaskeH oquH npuMep
TakoM Buszyanusauuu 2600. B 5ToM npumMepe BUIHO, YTO NMOPILIEHb NEPEMELIAETCs BIEBO BILUIOTh
10 To4kH 2602. D10 MOXKET OBITh MM HE ObITh IPUEMIIEMbIM, B 3aBHCUMOCTH OT JKEJIaTeJIbHBIX
orpaHuueHuil. 3areM Moayib 124 MOXeT HCMONb30BaTh TOUKy 2602 B KauecTBe KpaiiHero
JIEBOTO Tpefesia Ha MOpIIHE (HampuMmep, MPHU CO3MAHUM CHHTETHYECKUX H300paKeHUi C
pPa3HBIMH TIOJOKEHUSIMU TIOPINHS), Hampumep. B HEKOTOpBIX peanusauusx Moaysib 124
onpenenseT 3TOT mpenes Oojiee TOYHO MyTeM OMNPENeNeHUs TOYKH (HArpUMep, MOJIOKEHHS
IUKCENsl), B KOTOPOH mepBasi MPOM3BOAHAS IO IOCJENOBATEIbHBIM CTOJOLAM TPEBBIIIAET
HEKOTOpOe MOPOroBO€e 3HAUEHHE.

[00146] Tax>xe BO3MOXKHBI Ipyrue Bapwauuu Busyanuzamuu 2600. Hampumep, monyib
126 moxeT ompenensTe MHHUMaJbHOE H300pakeHHe (T.e. OpaTh MHUHHMAJbHOE 3HAUYEHUE
3JIEMEHTa B KaXKIOM IOJIO)KEHUH MATPHLBI TI0 BCEM YHCJIOBBIM Matpuiam 2504) wiu cpenHee
uzobpaxkenune (T.e. OpaTh cpeaHee 3HAYEHHE B KaXKIOM IMOJIOKEHUHM MATPULBI IO BCEM
gucyioBbiM Matpuiam 2504) u T.n. Ilpumepnas Busyanusaumst 2604 cpenHero u3oOpakKeHHsI
nokasana Ha ¢ur. 26B. B mo0o# 13 3TUX peanu3anuii JaHHYI METOANKY MOKHO MCTIOJIb30BaTh
111 OTOOpakeHUs] I3MEHYHMBOCTH B KA4E€CTBE MPOBEPKU KaueCTBA W/WJIH ONPENETICHUs ITPEIENIOB
aTpulyTa/mpu3HaKa, KOTOPBIX AOJUKHBI IPUAEPIKUBATHCS CUHTETUYECKHE N300PaKEHHS.

[00147] Ha ¢ur. 27 uzobpaxen npumepHsiii npouecc 2700 OueHKH MOZoOHs Mexay
CHHTETHYECKUM H300pakeHHeM u HabopoMm m3oOpaxkenuil. Hampumep, mpouecc 2700 mosker

UCTIOJNIHATBCST MoaysieM 126 oueHkH H300pakeHMH/OMOIMOTeKN Uil OLIEHKU CHHTETHYECKHX
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n300pakeHuid, reHepupyeMbIx moxayiem 124 pacmupenus Ooubnmorexku. Monynb 126 moxer
ucnonb3oBaTe npouecc 2700 B AOMOJHEHHE K ONHOW WM HECKOJIBKUM IPYTMM METOAUKAM
(marmpumep, k oueHke mnpousBogurenbHocT wMoxenun ABK no um mocne poGaBneHus
CHUHTE3UPOBAaHHBIX M300pakeHnit B oOydaromuii Habop). OnHako npouecc 2700 ucnonb3yercs
Oonee 1eneHANpaBIeHHBIM 00pa3oM, 4YTOOBI TapaHTHUPOBATh, YTO KAKAOE CHHTETUYECKOEe
n300pakeHHe PaANKAIbHO HE OTIMYAETCS OT UCXOAHBIX, PEAbHBIX N300paXKEHUI.

[00148] B 6oke 2702 mporecca 2700, mist kaxknoro uzodpakeHusi B Habope peasbHbIX
u300pakeHuii, MoayJb 126 BbIMUCHAET cpeqHekBaapaTnyeckyo omuoky (MSE) oTHOcHTENBHO
KQKAO0ro apyroro usobpaxkenuss B HaOope peanbHbIx u3oOpaxkenuit. MSE mexny mroObiMu
IBYMSI M300paKEHUSIMHU SIBJISIETCS CPEIHUM KBAIPATUYHOH PA3HOCTH B 3HAUYEHHSIX MUKCENEH
(HarmpuMep, B COOTBETCTBYIOLIMX 3HAYEHUSX 3JIEMEHTOB MATPHLBI) B KAXKIOM IOJOKEHUHU.
Hanpuwmep, mist uzobpaskennii i x j MSE paBHa cymMMe KBaJpaTHUHBIX Pa3HOCTEH IO BCEM 1 X
MOJIOJKEHUSIM TTHKCEJIeH/3JIEMEHTOB, NIeJICHHONH Ha KOJu4ecTBO i X j. Takum oOpazom, MoayJb
126 Bbruucnser MSE nnms kaxnmoil BO3MOXKHOW mMapbl M300pakeHHUH B HaOOpe peabHBIX
uszobpaxkenuii. Habop peanbHBIX HM300paKEHUH MOXKET COIEepKaTh BCE TOCTYIHBIC pealibHbIe
n300paskeHust Wi nogHadop Oonpiiero Hadbopa peaNbHbIX H300paKEHUH.

[00149] B 6noke 2704 monynb 126 ompenensier Haubonbimyro MSE cpenu Bcex MSE,
BBIUUCIIEHHBIX B Oyioke 2702, W yCTaHABIMBAeT BEPXHUI Tpenea paBHBbIM 3TOH HauOOJIbIIEH
MSE. Otor BepxHuUIl mNpeAes, HaIpUMeEp, MOXET CIY>KUTb B KaueCTBE MAaKCHMAaJbHOMN
JOMYCTUMON BEJIMYUHBI PACXOXKIEHUS] MEXKAYy CHUHTETUUECKUM H300pakeHHneM H Habopom
peanbHbIX n300pakernii. Husmmii npenen o0s13aTenbHO paBeH HYJIIO.

[00150] B Omoke 2706 monynp 126 Bbuuciser MSE Mexny paccMaTpuBaeMbIM
CHHTETUYECKUM HM300pKEHUEM U KaXKIbIM H300pa’keHneM B HaOope peaslbHbIX H300pakKeHHH.
3atem B Onoke 2708 wmonynas 126 ompepensier, mpeBblmiaeT Ju HauOosibmas u3 MSE,
BBIYHCIIEHHBIX B Oyoke 2706, BepxHUI Npenes, yCTaHOBJIeHHbIH B Onoke 2704. Ecnu na, To B
Onoke 2710 monynb 126 reHepupyeT yKa3aHUE O PACXOKIECHHUM CUHTETHYECKOTO U300pakeHMsI
OTHOCUTEJIbHO Habopa peanbHbIX H300pakenuii. Hampumep, monmynp 126 MOXeT BBI3BIBATH
oroOpaskeHHe YKa3aHusi O TOM, YTO BEPXHMH mpenes ObUT MPEeBbILIeH, WA T'eHepUupoBaTh ¢Jar,
YKa3bIBAIOINUH, YTO CHHTETHYECKOEe M300pakeHue He cienyer Ao0aBisiTe B Oubmmoreky 140
oOyuaromux uzodpaxkenuii, u T.1. Eciau Haubonbmas u3 MSE, BeraucieHHbIx B Oyioke 2706, He
NPEBBIIIAET BEPXHETO MpesieNa, YyCTaHOBIEHHOTO B Ooke 2704, To B 6yoke 2712 monyine 126 He
TeHEepHUpPYeT YKa3aHus 0 pacxoxneHnu. Hampumep, Monynbe 126 MOXKET BBI3BIBATH OTOOpaskeHUE
yKa3aHUsi O TOM, YTO BEPXHHUH mpenen He ObUT TNPEBBINIEH, WIM TIeHepupoBaTh (ar,
YKa3bIBAIOLIUH, YTO CHHTETUYECKOEe N300paKeHHE CIEAYET WM MOKHO 100aBUTh B OHMOIHOTEKY
140 obyuarommx n300pakeHuH, U T. 1.

[00151] B Hekoropeix peanuzanusix mnpouecc 2700 B OOHOM WM HECKOJBKHX
OTHOILIEHHAX OTJIMYAETCs OT TOTO, 4TO MoKa3aHo Ha ¢ur. 27. Hanpumep, B Onoke 2708 Monyb
126 MoOxeT B3aMEH OINpeneNsTh, MPeBbIIIaeT Ju cpenHee Bcex MSE, BbIMUCIEHHBIX B OJIOKe
2706, BepxHull npenen. B kauecTse Apyroro npumMepa, B HEKOTOPBIX pealn3auusx MOAyJiab 126

reaepupyer rucrorpammy MSE, BbrumcieHHbIX B Osioke 2706, BMECTO BBIMIOJIHEHUS (WU B
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nornonHeHne K Hemy) OnokoB 2708, 2710 wmnu OnokoB 2708, 2712. Ilpumep omHOW Takoi
rucrorpammbl 2800 mokasad Ha ¢ur. 28. Och X nmpuMepHON ructorpammbl 2800 mokas3bpIBaeT
MSE, Torma kak OCb y MOKa3bIBa€T KOJUYECTBO pa3, koropoe MSE mnosiBuioch B Xome
CpPaBHEHUN CHHTETHMYECKHMX W peajbHbIX H300pakeHuil. XoTs st ucnonb3oBanus MSE B
Ka4ecTBe NPHUOJIKEHHOTO II0Ka3aTens KayeCcTBa CYILIECTBYIOT HEKOTOpPble HEOThEMJIEMbIE
OrpaHMYEHUs], 5Ta METPHUKA MOXKET 00eCIeYnBaTh NPUEMIIEMbIH MOXO0, TOTIOIHSIIOIINI aHAIN3
npoussoauTenbHocTu Mmoaenun ABK.

[00152] B HEKOTOpBIX peaiu3anusx, B JOMOJHEHHE K 00CYKIEHHBIM BbIIIE METOIUKAM
(Hampumep, mpoueccy 2700) i BMECTO HUX, KOMIbIOTepHasi cucrema 104 onpenpensier ofHy
WA HECKOJIbKO APYTHX METPUK KadecTBa M300paskeHUs (HApUMEp, IS ONpenesieHUs] Moao0us
MEXIY MAaHHBIM CHHTETHYECKUM H300paKEHUEM W JPYTHMH H300pKEHHSAMU WA  JUIS
u3MepeHus: pasHooOpasmst Habopa w3oOpakeHuil, u T.1.). Hampumep, ¢ 3TOH UeJbIO
KOMIbIOTEpHas cucrema 104 MOKeT MUCHONB30BaTh METOAUKH, OMHMCAHHBIE B MPEABAPUTEIbHON
3asiBke Ha mateHT CIIIA Ne63/020232.

[00153] Ha d¢ur. 29-32 wu3oOpaxkeHbl OJOK-CXeMbl MPUMEPHBIX CHOCOOOB,
COOTBETCTBYIOLINX PA3JIMUHBIM ONMHCAHHBIM BhIlIe MeToaukaMm. OOpamasce cHadana k ¢ur. 29,
criocod 2900 reHepupOBaHUS CHHTETHUYECKOTO M300paskeHUsl MOCPEACTBOM MEPEeHOCa MPU3HAKa
HA HCXOMHOE M300pake€HHE MOXKET HCIIONHAThCS MonyJieM 124 mo ¢ur. 1 (Hanpumep, mpu
ucnionHeHnu 010koM 110 obpaborku komana monyist 124, xpansimuxcs B 6soke 114 mamsitn), k
puMepy.

[00154] B Onoke 2902 mpuHMMAKOT WM T€HEPHPYIOT MATpHIy NpH3Haka. Marpuma
NPU3HAKA SBJISETCS] YUCJIOBBIM MPEACTaBICHHEM H300pakeHUs MPU3HAKA, KOTOpOe M300paxkaeT
npusHak. [Ipu3zHak MoOXeT mpeacTaBiATh cOOON nedeKT, CBA3aHHBIM C €MKOCThIO (Hampumep,
mnpuneM, (GprakoHOM, KapTPUIDKEM U T.A.) MIH COAEPKUMBIM €MKOCTH (HAampuMep, TeKy4uM
WIIH IO MIIN3UPOBAHHBIM JIEKAPCTBEHHBIM ITPOAYKTOM), HAIPUMED, TAKOH, KaK TPEILIHHA, CKOJI,
ISITHO, HTHOPOHOE TEJO U T.A. AJIBTEPHATUBHO MPHU3HAK MOXKET MPENCTaBJIATh COOOM nedexT,
CBSI3aHHBIH C JAPYrMM OOBEKTOM (HATNpPHUMEp, LAPANUHBI UM BMSATHUHBI HA KYy30BE€ aBTOMOOWMIIS,
BMSITHHBI HJTH TPEIUHY B OOJIMIIOBKE 31aHUH, TPELIMHBI, My3bIPbKH MM MPUMECH B CTEKJITHHBIX
OKHaX ® T.Ja.). biaok 2902 MokeT BKJIOYATh BBIMOJIHEHUE MpeoOpa3oBaHUsl H300paKEHHUSI
nedexrta u3 6moka 404 Ha dur. 4A, Hanpumep. B HEKOTOPBIX BapUaHTaX OCYINECTBIEHUS OJIOK
2902 BKJIFOYAET BpallleHHEe W/MJTH U3MEHEHUE pa3Mepa MaTPHIIbl MPU3HAKA WU BpaleHue W/Wju
U3MEHEHHE pa3Mepa U300pakeHHs, U3 KOTOPOTro IMOJydeHa MaTpulla MpH3HaKa (HarmpuMep, Kak
oOcyxneHo Belle B CBsi3U ¢ pur. 4A nns Oojee YaCTHOrO cCiaydas, B KOTOPOM «IIPU3HAK)
npencrasisier coboi nedekt). Ecnu nzobpakeHre mpr3HAKa MOBOPAYMBAOT W/UJIU U3MEHSIIOT
€ro pasMep, 3TOT 3Tal TNPOUCXOAMUT IEpel T'€HEPUPOBAHHUEM MATPHLbI NPU3HAKA, YTOOBI
rapaHTUpOBaTh, YTO MaTpHULA TpPU3HAKa oTpakaer noBopoT. Korma Onok 2902 BkimrodaeT
BpalLlleHWe MaTPHUIbl MPH3HAKA WM W300pakeHHs Mpu3Haka, criocod 2900 MOXeT BKIIOYATh
BpalLlleHNe MaTPULbI MPU3HAKA WM M300pakeHUs NMPH3HAKa HA BEJIMYMHY, KOTOpask OCHOBaHA
kak Ha (1) mMOBOpOTE MpH3HAKA, MPEACTABIEHHOrO Ha M300pakeHUU MpH3HAKa, Tak U Ha (2)

JKeJTaeMOM TIOBOPOTE MPU3HAKA, MPEACTABIEHHOTO Ha m3o0pakeHnu mpuszHaka. Crocod 2900
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MOXET BKJIIOYaTh, HANpPUMED, OIpPEAENCHUE 3TOr0 <(GKEIAeMOro» IIOBOPOTa HAa OCHOBE
TIOJIOJKEHHUST 30HBI, B KOTOPYIO OyneTr mepeHeceH 3TOT npusHak. biok 2902 mMoxer Takke WU
B3aM€H BKJIIOUATh U3MEHEHHE pa3Mepa MaTPHUIbl MPU3HAKA WIIM N300paXKeHUs IPU3HAKA.

[00155] B Onoke 2904 npuHHMAIOT HJIM TE€HEPUPYIOT MATPULy 30HBI 3aMELEHHS.
Martpuna 30HBI 3aMEINEHHUsl SIBJIAETCS UNCJIOBBIM INPEACTABJICHUEM 30Hbl HA HCXOAHOM
u300pakeHnH, B KOTOPYK Oyner mepeHeceH/mepectaBiieH mpusHak. biok 2904 moskeT ObITh
nono6HbeIM 610Ky 410 o dur. 4A, Hanpumep.

[00156] B Gioke 2906 maTpully Nmpu3HAKa HOPMUPYIOT OTHOCHUTENBHO YACTH MATpPHLIbI
NPU3HAKA, KOTOpasi HE TPEACTaBIsIeT U300pakeHHbIH mpusHak. biok 2906 mMoXxeT BKIOYATH
6nok 412 no ¢ur. 4A, Hanpumep.

[00157] B Onoke 2908 Ha OCHOBE MATPHUIbI 30HBI 3aMEIICHUS W HOPMHUPOBAHHOM
MaTpUIbl MPU3HAKA TEHEPUPYIOT CHHTEeTHYeCKoe m3o0paxeHnue. biok 2908 MOXeT BKIIIOYATh
onoku 414, 416, 418, 420, 422 u 424 o ¢ur. 4A, Hanpumep.

[00158] ITonsitHO, uTO G50KM criocoba 2900 He 00s3aTeNIbHO UAYT TOYHO B TMTOKA3aHHOM
nopsinke. Hanpumep, 6moku 2906 u 2908 MOryT nponucXOoANUTh MapaljIesibHO, pudeM 0ok 2904
MOJKET MPOUCXOIUTH repen Oiokom 2902, u T.1.

[00159] Obpamasice manee k ¢ur. 30, cmocod 3000 reHepHpOBaHHSI CHHTETUYECKOTO
n300pakeHNsI IOCPEACTBOM yIaJeHus nedeKTa, MPEACTaBICHHOTO Ha UCXOIHOM H300pakKeHUH,
MOJKET HCIONHAThCS MoxayieM 124 mo ¢ur. 1 (mampumep, mpu ucnonHeHun Ojoxkom 110
oOpaboTtku komang MonyJisi 124, xpassanmxcs B Onoke 114 namsarn), kK mpuMmepy.

[00160] B 61oke 3002 yacTh HCXOMHOTO U300pakeHUs], HA KOTOPOH M300paxkeH NedeKT,
MOJBEPTralOT MACKHUPOBAaHMIO. Macka, Hampumep, MOXKET IMPUMEHATbCS aBTOMATHYECKU
(Hampumep, CHayasla ¢ MCHOJb30BaHMEM OOHapyKeHHs oObekTa aisi oOHapykeHus nedexra)
WIN MOXET NPUMEHSATbCS B OTBET HA IIOJNb30BATEIbCKMH BBOJ, WASHTU(PHULUPYIOLIHHA
COOTBETCTBYIOILYIO 30HY MacKH.

[00161] B Gnoke 3004 BBIYUCISAIOT METPUKU COOTBETCTBUS. DTH METPUKH OTPAXKAKOT
CTaTHUCTUYECKHE TIOKa3aTelld THKCeNel, YKa3bIBaloIlMe COOTBETCTBUS MEXAY YacTAMHU
UCXOJTHOTO U300pakeHUsl, KOTOPBIE SIBIISTFOTCSI CMEKHBIMH ¢ MAaCKHUPYEMOI 4acThiO, U JPYTUMHU
YaCTSIMU HCXOTHOTO M300pasKEeHUSI.

[00162] B Onoke 3006 MeTpuKH COOTBETCTBUS, BBIYHCIEHHbIE B 0Ojioke 3004,
UCTIONB3YEOT JJISL  3alOJIHEHUsS] MAacCKHPyeMOW 4YacTH MCXOJHOTO H300paKEHHsT YacThiO
n3o0pakeHus, He copepkamed npedexkr. Hanpumep, Mackupyemas 4YacTb MOXKeT OBITh
3aI0JIHEHA/PETYIINPOBAHA CIIOCOOOM, CTPEMALIUMCS HMHUTHPOBATh APYTHE CTPYKTYPBl Ha
UCXOTHOM U300paKeHHH.

[00163] B Omoke 3008 HelipoHHYIO ceThb OOy4YarOT HJisi aBTOMATH3UPOBAHHOTO
BU3YaJIbHOTO KOHTPOJISI C HCIOJB30BAHUEM CHHTETHYECKOrOo H300pakeHusi (Harmpumep, ¢
MOMOIIBI0 MHOJKECTBA JPYTUX PEaNbHbIX M CHHTETHUYECKMX H300pakeHuil). HeliponHas cetsb
ABK wMoxer mnpencraBiATh coOOH, Hampumep, HEHPOHHYK CeThb AN Kiaccuukauuu
n300pakeHNH MM HEMPOHHYIO CeTh (Hampumep, CBEPTOUHYIO) Al OOHApyKeHUs] OOBEKTOB U

T.O.
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[00164] ITonsitHO, uTo 670KU crtocoba 3000 He 00s3aTeNTbHO UAYT TOYHO B TMTOKa3aHHOM
HIOPSIZIKE.

[00165] Obpamasice manee x ¢ur. 31, cnocod 3100 reHepupoBaHHS CHHTETUYECKUX
n300pakeHNH IMOCPENCTBOM VAAJEHUs WM MOAM(UKALMK MPU3HAKOB, NPEACTABICHHBIX Ha
UCXOIHBIX M300pAKEHUSX, WM TOCPENCTBOM NOOaBIEHUS H300pPAKEHHBIX MPU3HAKOB Ha
UCXOAHbIE H300paKEHUsT MOXKET HCIONHATBCS MoxyjeM 124 mo ¢ur. 1 (Hampumep, npu
ucnonHennu 6;10koM 110 obpaboTku komana monyis 124, xpansimuxcs B 6y1oke 114 mamsitu), k
npuMepy.

[00166] B Onoke 3102 oOydaroT MOmeNnb YaCTUYHON CBEPTKU (HATpUMeEp, MOAOOHYIO
monesu 1200). Moaenb 4aCTHYHOM CBEPTKU CONEPKUT KOAEP C PSIOM CIIOEB CBEPTKU U AEKOIED
C PSIOM CJIOEB CBEPTKH U mepeHoca. biok 3102 BkirOowaer, Al KaKIOTO HU300paKeHHs U3
Habopa  oOy4aromux  u300pakeHWil, MpUMEeHeHue  OOydJariero  H300paKeHus |
COOTBETCTBYIOLIEH MAaCKH KaK OTAEJbHBIX BBOJOB B MOJIEIIb YACTUYHON CBEPTKH.

[00167] B 6noke 3104 reHepupyroT cuHTeTHYeCKHe n300paskeHust. biok 3104 Bkiroydaer,
I KOKAOTO M3 HCXONHBIX H300pakeHWH, MPUMEHEHHe HCXOMHOro u300paxkeHus (Win
MOIU(UIMPOBAHHONW BEPCUH HCXONHOTO H300pakeHUs]) M COOTBETCTBYIOIIEH MAacKH Kak
OTAENIbHBIX BBOJIOB B OOYYEHHYIO MOJENIb YaCTHYHOU CBEPTKHU. McxomHoe n300pakeHne MOKET
CHavasa MOIU(UIIMPOBATHCS IMyTEM HAJOXKEHUS KaJpPHPOBAHHOIO H300paKeHUs INpHU3HAKA
(Hampumep, gedekra), MOAJNEKAINEr0 MOOABIECHUIO, HANpHUMEp, TMepea MPUMEHEHHEM
MOIU(PHUIIMPOBAHHOTO HMCXOAHOTO H300pa’ke€HHs] U COOTBETCTBYIOLIEH MAackud Kak BBOJIOB B
00y4eHHYIO MOJIENIb YACTUYHON CBEPTKH.

[00168] B Omoke 3106 HEHpOHHYIO ceTh IJIsi aBTOMAaTU3HMPOBAHHOIO BH3YaJIbHOTO
KOHTpPOJISI 00YYarOT C MCHOJb30BAHHEM CHHTETHYECKHX W300pakeHHH (a Takke, BOSMOXKHO, C
UCIIOJIb30BaHUEM HCXOAHBIX n300paxkenuil). Hefiponnast cerb ABK mMoxkeT npencrasisats coOoi,
HarpuMep, HEWPOHHYI0 CeThb AN KiacCUpuKauy H300pakeHUH WM HEHPOHHYIO CeTh
(HampuMep, CBEPTOYHYIO) sl OOHAPYKEeHUSI OOBEKTOB H T.JI.

[00169] ITonsitHO, uTo O70KU crocoba 3100 He 00s3aTeTEHO UAYT TOYHO B TIOKA3aHHOM
TIOPSIZIKE.

[00170] OOpamascy npanee k ¢ur. 32, cmocod 3200 OLEHKH CHHTETUYECKHX
n300pakeHNH U MOTEHLUAIBHOTO HMCIIONB30BAHHU B OMONMMOTEKe 0OyHarommx n300pakeHui
MOJKET HCIOJNHAThCS MmoxayieMm 124 mo ¢ur. 1 (mampumep, npu ucnonHeHun Ojokom 110
o0paboTtku koMana MonyJisi 124, xpassmmxcs B Ooke 114 nmamsrn), kK mpuMepy.

[00171] B Onoke 3202 Ha OCHOBE 3HAYEHUN MHUKCENEH H300paskeHUH BBIUUCISIFOT
METPUKH, YKa3bIBAKOLINE pasanuus Mexay (1) kaxasM uzodpakeHneM B Habope n300pakeHni
(HarmpuMep, peanbHBIX H300pakeHWi) U (2) KaXIbIM IPYyrUM H300paKeHHeM B Habope
usobpaxenuid. byok 3202 moxert ObITh MOR0OHBIM 010Ky 2702 10 ur. 27, Hanpumep.

[00172] B Onoke 3204 reHepupyIOT MOPOTOBOE 3HAYCHHE pas3iuuus (HAMPHUMED,
«BepXHUH mpenen» no ¢ur. 27) Ha OCHOBE METPUK, BBIYUCIEHHBIX B Onoke 3202. biok 3204
MO3KET ObITh TOAOOHBIM 0JIOKY 2704 1o ¢ur. 27, Hanpumep.

[00173] B Onoke 32006 pasiu4yHble ONEpalMd MOBTOPSIFOT JUISL  KaXIOTO W3
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CUHTEeTHUYeCKUX wu300pakeHuil. B wactHocTn, B Onoke 3208 MeTPUKYy CHHTETUYECKOTO
N300pakeHNsI BBIYHMCISIFOT HA OCHOBE 3HAYEHUN INMUKCEeNeH CHHTETUYECKOTO M300paKeHHs, U B
Oonoke 3210 Ha OCHOBE METPHUKH CHHTETHYECKOTO H300pa’k€HUsI M IOPOrOBOTO 3HAUYEHHS
pa3INuus ONMPEAeNSIOT MPUTOJHOCTh CHHTETHUECKOro m3o0pakeHusi. biok 3208 moxer ObITh
nonoOHbIM 610Ky 2706 1o ¢ur. 27, u 610k 3210 MoxeT BKitouaTh 0510k 2708 1 mo6oit u3 6oka
2710 u Gnoka 2712 no ¢wur. 27, nHanpumep. B HexoTopeix peammzaumsx 0ok 3206 BKIrOYaeT
ONVWH WIM PYYHBIX 3TamoB (HAampuMmep, pPy4YHOE OIpeAeJeHHe NPUTOJHOCTH HA OCHOBE
oroOpaskaeMol rUCTOrpaMMbl, MOJ00HOM rucTorpamme 2800, mokazaHHoOM Ha ¢ur. 28).

[00174] ITonsitHO, uTo O70KU crocoba 3200 He 00sA3aTeTbHO UAYT TOYHO B TIOKa3aHHOM
TIOPSIZIKE.

[00175] XoTst cuctembl, CrOCOOBI, YCTPOWCTBA M MX KOMIIOHEHTBI OBLUIM OMHCAHBI B
paMKax MPHUMEPHBIX BAPHAHTOB OCYLIECTBJICHHs, OHU He OorpaHuuuBaroTcss umu. [loppoOHoe
OIHCAHHE CIIEyeT UHTEPIPETHPOBATh KaK MPUBEACHHOE TOJBKO B KAUECTBE MPUMEpPA, H B HEM
HE ONHCAH KaXIblii BO3MOJKHBI BapHaHT OCYLIECTBICHHUS HACTOSIIErO H300peTeHus,
NOCKOJIbKY ~ OMHCAaHME KaXIOr0 BO3MOXKHOIO BapHaHTa OCYLIECTBICHHs ObUIO  Obl
HETIPaKTHYHBIM, €CIIH HE HEBO3MOXKHBIM. MoOryT OBITh peajtn30BaHbl MHOTOYHCIICHHBIE
aNbTEPHATHBHBIE BAPUAHTBI OCYLIECTBICHHMS C HCIOJB30BAHHMEM JIMOO COBPEMEHHOM
TEXHOJIOTUH, OO TEXHOJOTWH, pa3pabOTaHHOW MOCe IaThl NMOJAYM HACTOSLIErO IMATEHTA,
KOTOpbIe, TeM HE MeHee, HaxOoIsITCsi B mpenenax oObema (GOpMysbl H300pEeTeHMs,
OTIpeNeNAoLIeil HacTosIIee H300peTeHHE.

[00176] CnerpmanucThl B JaHHOM 00JIACTH TEXHUKH MOHMYT, YTO IIUPOKOE pa3HOOOpaszue
MonuduKalmi, W3MEHEHUH H KOMOMHAUMNH MOXET OBITh BBIMOJIHEHO INPUMEHUTENBPHO K
ONMCAHHBIM BBIIIE BapHAHTAM OCYLIECTBIEHUs 0Oe3 oTxoma OT o0beMa HACTOSLIEero
U300peTeHus, W 4YTO Takue MOAU(PUKALNY, HM3MEHEHHUs M KOMOMHAUMU HEeOoOXOIUMO

pacCMaTpUuBaTh KaK Momnaaaromue B o0beM HUOCH HACTOALIECTIO H306peTeHI/Iﬂ.
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POPMVYJIA U30BPETEHHUA

1. Crnoco® reHepHpOBaHUS CHHTETHYECKOrO H300paKEHHsI IMOCPENCTBOM IepeHoca
NPU3HAKA HA UCXOAHOE N300pakeHUe, BKIIFOYAOIIHIL:

IpUeM WM TeHEePUPOBAHUE MATPULIBI NMPU3HAKA, MPEACTABILIOMEH CO0O0H YHCIOBOE
Npe/CTaBlIeHne M300pakeHHsl MPU3HAKA, HA KOTOPOM M300pa)KeH MpPU3HAK, MPHYEM KaKAbIH
3JIEMEHT MaTPUIbI IPH3HAKA COOTBETCTBYET PA3HOMY ITUKCEII0 M300payKeHUs IPU3HAKA,

IpueM WIN TeHEePUPOBAHHWE MATPHLIbI 30HBI 3aMELIeHMS, MPEACTaBISIOIEH coOoH
YHCJIOBOE MPEICTaBJIEHHE 30HbI HA HCXOJHOM H300paKEHHMM, B KOTOPYIO Oyner mnepeHeceH
NPU3HAK, TMPUYEM KaXIbli 3JEMEHT MAaTPHUIbI 30HbI 3aMELIeHHs COOTBETCTBYET pPa3HOMY
MTUKCEITF0 UCXOTHOTO N300 paKEeHNUS;

HOPMHPOBAHHE MATPUIIbI NMPU3HAKA OTHOCHUTEJIBHO YACTH MATPHLBI MPH3HAKA, KOTOpas
HE MPEICTABIISET IPU3HAK, U

T€HEPUPOBAHUE CHHTETUYECKOT0 M300paKeHUsT HA OCHOBE (1) MaTPHULIbI 30HBI 3aMEIICHHUS
u (i1) HOpMHUPOBAHHOIN MaTPULIbI TPU3HAKA.

2. Crioco0 1o m. 1, OTJIMYaroIIUiCs TEM, YTO:

UCXOIHOE N300paskeHHne MPeCTaBsieT COO0H n300paskeHne eMKOCTH, U

NPU3HAK TPEACTaBIsieT COOOM AedeKT, CBA3AHHBIH C E€MKOCTBIO WIIH CONEP’KUMBIM
€MKOCTH.

3. Ciocob mo 1. 2, OTIMYAOIIHICS TEM, YTO:

€MKOCTb MPENCTaBIsAeT COOOH IIMPULL, U

NPU3HAK TPEACTaBisieT co00i aedexT, CBsI3aHHBIM C LWIMHAPOM INIPULIA, MOPIIHEM
IIMPHLA, KOJIMAYKOM UIJIBI IINTPHULIA WK TeKydel Cpefoil B LIMpuIe.

4. Crioco0 1o 1. 2, OTJIHYAOIIHIICS TEM, UTO!

€MKOCTb IPEeNICTaBIsIET COO0i (IIakoH; n

IPU3HAK TPEACTaBIsieT COOOH medeKT, CBSI3aHHBIA CO CTEHKOH (iakoHa, KpPBILIKOH
¢nakoHa, OypTUkOM (hJakOHA WM TEKy4del cpenod WM JHOPUIM3HPOBAHHOW MAacCod BO
dbakoHe.

5. Cnocob mo nmrobomy u3 mm. 1-4, OTIUYAIOMIMNACSA TEM, YTO HOPMUPOBAHUE MATPHIIBI
NPU3HAKA BKIFOYAE€T HOPMUPOBAHHIE MATPHIIBI MPU3HAKA 110 CTPOKAM HIIH 110 CTOJIOIIAM.

6. Cnoco® mo m. 5, OTIMYAOIUICS TeM, YTO HOPMHUPOBAaHHE MATPULIbI MPH3HAKA TI0
CTPOKAM WJIH TIO CTOJIOAM BKJIFOYAET, ISl KAJKABIX CTPOKHU MJIM CTOJIOLA MAaTPHILIBI IPH3HAKA:

I€HEPUPOBAHUE THUCTOIPAMMBbI CTPOKM IPH3HAKA M3 3HAUYEHWH 3JIEMEHTOB I CTPOKHU
VI CTOJIOIA MAaTPHIII IPU3HAKA.

7. Cniocob mo m. 6, OTIMYAOIIUICS TeM, YTO HOPMHPOBAHHE MATPULIbI MPH3HAKA TI0
CTPOKaM HJHM TO CTOJOLAM IOMOJHUTENBHO BKJIIOYAET, MU KAKABIX CTPOKH WM CTOJOLA
MaTpHLbI IPU3HAKA!

UICHTH(QHUKAINIO TIMKOBOM OONACTM TUCTOTPaMMbl CTPOKHM TPHU3HAKA, KOTOpas
COOTBETCTBYET YaCTHU CTPOKH WJIM CTOJIOLIA MaTPHUIIbl MPU3HAKA, HE MPEICTABISAIOIIEH MPU3HAK;
u

AJIL KaXKAOro JJICMEHTAa CTPOKU UIIH CTO.]'I6LIa MaTpulbl IIPpU3HAKA, BBIYUTAHUC
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LIEHTPAJIbHOTO 3HAUYEHUS ITMKOBOH 00JIaCTH U3 3HAUSHHS HJIEMEHTA.

8. Croco® mo m. 7, OTIAMYAKOIIMHCSA TEM, YTO BBIYUTAHHME LIEHTPAJIBHOTO 3HAYEHHS
IIUKOBOI 0OJIaCTH M3 3HAYEHUs 3JIEMEHTa BKJIIOYAeT BbMUTaHUE (1) CpelHEero 3HaueHHs BCeX
3HAUYEHUN B CTPOKE WJIM CTOJIOIE, COOTBETCTBYIOLIMX NHUKOBOH oOjacTu, u3 (i1) 3Ha4YeHUs
3JIEMEHTA.

9. Cnioco0 o srodoMy u3 M. 1-8, OTIMYAIOLIUICS TEM, YTO JOTOJHUTEIbHO BKIFOYAET:

JJIST K&KZABIX CTPOKH MJIHM CTOJIOLA MATPULIBI 30HBI 3aMEIIEHHS,

reHEePUPOBAHUE TUCTOTPAMMBI CTPOKH 30HbI 3aMEIIEeHUS,

UICHTU(DHUKALMIO MTUKOBON 00JIACTH THCTOTPAMMBI CTPOKH 30HBI 3aMEIEHUsT 1

OTpeNesIeHHe YHCJIOBOrO JHAINa30Ha, MPEICTABJIIOLIEr0 MIMPUHY MHKOBOH 00JacTh
T'HCTOTPAMMbI CTPOKH 30HBI 3aMEIIEHUS,

IpU 5TOM TE€HEPUPOBAHHE CHHTETHYECKOTO H300paKEHHs BKIFOYAET TeHEPHPOBAHUE
CUHTETHYECKOTO M300paKeHUs] HAa OCHOBe (1) YHMCIIOBOrO JHMAMa30Ha JJIsl KaKIbIX CTPOKHU WJIH
cTondra MaTpUIbl MpU3HAKa U (11) HOpPMUPOBAHHON MaTPULIbI TPU3HAKA.

10. Cnoco6 mo m. 9, OTIMYAOIIMHCS TEM, YTO TE€HEPHPOBAHHE CHUHTETUYECKOTO
n300pakeHHsI BKITFOYAET, TSI KAKIABIX CTPOKH MJIHM CTOJIOLA MAaTPHULIbI IPU3HAKA!

IUIl KQKIOTO 3JIEMEHTa CTPOKH WJIM CTOJOLA MaTpHLbl MPH3HAKA, OMpPENeleHHe TOTo,
HMEET JI 3JIEMEHT MaTPHILIbI IPU3HAKA 3HAYSHHE B TIPE/IeIax YUCIOBOrO AUANa30Ha; U

MOIU(PHKAIMIO MATPHULII HCXOAHOTO U300paKeHHs, MPENCTABISAIONIEeH cOO0H YnCIoBOe
MPEICTaBICHHe HMCXOMHOro u3obpaxenws, wind (1) MOCPEACTBOM COXPAHEHHUS HCXOIHOTO
3HaYeHHs] COOTBETCTBYIOLIETO 3JIEMEHTAa B MATPHULE MCXOIHOTO M300paKEHMs, KOT/la 3JIEMEHT
MAaTpHIbl IPU3HAKA UMEET 3HaUeHHE B Iperenax YHCJIOBOIO Iuaras3oHa, uiH (11) mocpeacTBOM
YCTAHOBKH COOTBETCTBYIOLIETO 3JIEMEHTA B MaTPHLIE UCXOIHOIO M300pak€HUs] PaBHBIM CyMMe
HCXOJTHOTO 3HAYEHHUs M 3HAUEHUs 3JIEeMEHTa B MaTpulle MPU3HAKA, KOTAa 3HAUYEHUE BJIEMEHTa
MAaTpHLbI IPU3HAKA HE HAXOJIUTCS B MpeesaX YUCIOBOro ANana3oHa.

11. Crnoco6 mo m. 10, OTIMYAIOLIMICA TEM, YTO TE€HEPUPOBAHHE CHUHTETUYECKOTO
u300paKeHsT  BKJIIOYAeT mpeoOpa3oBaHHe  MOIUGUIUPOBAHHON  MATPULBI  HCXOIHOTO
u300pakeHus B paCTPOBOE U300paKeHHE.

12. Cnoco6 mo mobomy u3 nm. 1-11, oTiouuaromuiicss TeM, 4YTO MPHEM WJIH

)
TeHEPUPOBAHUE MATPHLIBI MPH3HAKA BKJIFOYAET BPALEHHE MATPHULbI TPU3HAKA WITH U300pasKEeHHsI
NpU3HAKa.

13. Cnoco® mo m. 12, OTIMYArOIIMHCS TEM, YTO BpALEHHE MATPHLbl MPU3HAKA N
n300paKeHNsI MPU3HAKA BKIFOYAET BPAICHNE MATPHLbI MPU3HAKA WM U300paKeHHs MPHU3HAKA
Ha BEJIMYMHY, KOTOpasi OCHOBaHa Ha (1) MOBOPOTE MPHU3HAKA, MPENCTABJICHHOIO HA U300paKeHUH
npu3HaKa, u (ii) KeJaeMoM MOBOPOTE MPU3HAKA, MPEICTABIEHHOIO Ha N300paskeHNH MPU3HAKA.

14. Crioco0 mo m. 13, OTIMYAOIIHIACS TEM, YTO JOMOJIHUTEILHO BKIFOYAET:

OTIpeNIeNIEHNE JKEeIaeMOro IOBOPOTAa HAa OCHOBE MOJIOKEHMs 30HBI, B KOTOPYIO Oyner
NEpPEHECEeH MPU3HAK.

15. Cmoco6 mo mobomy w3 nm. 1-14, oTnuUarOmuUics TeM, YTO TPUEM WJIH

FCHEPUPOBAHUE MATpPHULbl IIPHU3HAKA BKJIHOYACT U3MCHCHUEC pPa3MEpa MATpULbl MPHU3HAKA WA
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n300pakeHNst IPU3HAKA.

16. Cnocod mo mobomy u3 mm. 1-15, oTiMYarOUIMiiCs TeM, YTO IOMOJHUTENBHO
BKJIOYAET:

NOBTOpPEHHE Crocoba Juid KaXIOro W3 MHOXKECTBA IPHU3HAKOB, COOTBETCTBYIOIIMX
Pa3HbIM NPU3HAKaM B OMOIHMOTEKe PU3HAKOB.

17. Cnoco6 mo mrobomy w3 nm. 1-16, OTIMYAIOIIMHACS TeM, YTO IOMOJIHUTENBHO
BKJIFOYAET:

TeHEPUPOBAHUE MHOXKECTBA CHHTETHUECKUX H300paKeHUH MOCPEICTBOM IMOBTOPEHHUS
crioco0a I KaKI0TO M3 MHOKECTBA UCXOTHBIX H300pakKeHUH.

18. Criocob mo m. 17, OTIMYAOIIHIACS TEM, YTO JONOJIHUTEILHO BKIIFOYAET:

oOy4eHne HEHPOHHOH CeTH Uil aBTOMATHU3UPOBAHHOIO BH3YaJbHOTO KOHTPOJS C
UCTIOJIB30BAHUEM MHO)KECTBA CHHTETUYECKUX HM300pAKEHHH M MHOXKECTBA HCXOIHBIX
N300paKeHHH.

19. Crioco0 mo m. 18, OTIMYAOIIHIACS TEM, YTO JOMOJIHUTEILHO BKIFOYAET:

KOHTPOJb MHOXECTBA M300paXKEHWH Ha TMpenMer H300pakeHHBIX Je(peKTOB C
UCTIONBb30BaHUEM 00yUeHHOH HEHPOHHOH CeTH.

20. Cucrema, comepskaias:

OJIMH WJIU HECKOJIBKO MTPOLIECCOPOB; U

OIUH WM HECKOJIBKO OJHEPrOHE3aBUCHUMBIX MAIIMHOYUTAEMBIX HOCUTENEH [aHHBIX,
XpaHALMX KOMAaH[bI, KOTOpble NPU HCIOJIHEHUU OJHUM HJIM HECKOJBKHUMH IPOLECCOPAMU
IPUBOJAT K TOMY, YTO CUCTEMA

NPUHUMAET WM T€HEpUPYeT MATPUIly MPHU3HAKA, MPENCTaBJISIOLIYI0 COOOW YHCIOBOE
NpenCTaBleHne M300pakeHHsl MPU3HAKA, HA KOTOPOM H300paKeH NPU3HAK, MPUYEeM KaXKIbIHd
3JIEMEHT MaTPUIBI IPH3HAKA COOTBETCTBYET PA3HOMY ITUKCEI0 M300payKeHUs IPU3HAKA,

NPUHUMAET WJIM TeHEePHPYeT MATpHLy 30HBbI 3aMEIIEHUs], NPEeACTAaBISIOIIYI COOOH
YHCJIOBOE MPEICTaBJIEHUE 30HbI Ha HCXOIHOM H300pa’k€HUH, B KOTOpYIO OyneT mepeHeceH
NpU3HAK, TMPUYEeM KaXIblil 3JIEMEHT MaTpULbl 30HBl 3aMEINEHHS COOTBETCTBYET pPa3HOMY
MTUKCEITF0 UCXOHOTO N300 paKEeHNUS;

HOPMHUpYET MaTpully NMPU3HAKA OTHOCHUTENBHO YacTU MaTPULbl NMPU3HAKA, KOTOpas He
IpeCTaBIsIeT NPU3HAK; U

TeHepUPYeT CUHTETHYECKOE M300pakeHre Ha OCHOBe (1) MaTpPULIbI 30HBI 3aMEIIeHUs U
(11) HOpMHPOBAHHOW MaTPHUIIBI TPU3HAKA.

21. Cucrema no n. 20, oTaMUAKOLIAsCs TE€M, YTO HOPMHPOBAaHHE MAaTpPULIbI MPHU3HAKA
BKJIFOYAET HOPMHUPOBAHHE MATPHIIBI PU3HAKA 110 CTPOKAM HJIH 11O CTOJIOAM.

22. Cucrema no 1. 21, oTnuyaromascs TeM, YTO HOPMUPOBAaHUE MaTpHULbl IPU3HAKA IO
CTPOKaM WJIH TIO CTOJIOL[AM BKJIFOYAET, ISl K&KABIX CTPOKHU MIIM CTOJIOLA MAaTPHLIbI IPU3HAKA:

reHepUpOBAaHUE T'MCTOTPaMMbl CTPOKM MPU3HAKA W3 3HAYEHUI 3JIEMEHTOB IS CTPOKHU
WK CTOJIOIA MAaTPHIIbI IPU3HAKA.

23. Cnoco0 mo m. 22, OTIMYArIUICS TeM, YTO HOPMHUPOBAHHE MATPHULIbI NIPU3HAKA 10

CTpOKaM HJIM 110 CTO.]'I6I_IaM AOMOJIHUTCJIBHO BKJIIOYACT, IJIA KaKAbIX CTPOKU HIINU CTOJ'I6I_Ia
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MaTpUIbl IPU3HAKA!

UICHTH(QHUKALNIO THMKOBOM OONACTM TUCTOTPaMMbl CTPOKHM TPHU3HAKA, KOTOpas
COOTBETCTBYET YaCTHU CTPOKH MIJIM CTOJIOLIA MAaTPHULbl IPU3HAKA, HE MPEICTABISAIOIIEH MPU3HAK;
"

IJI  KaKAOrO JJIEMEHTAa CTPOKM MM CTOJNOIA MaTpHUlbl IPU3HAKA, BBIYUTAHUE
LIEHTPAJIbHOTO 3HAYEHUS MUKOBOI 00JIaCTH U3 3HAYEHUS SJIEMEHTA.

24. Cucrema no m. 23, OTIMYAIOLIAACA TEM, YTO BBIYUTAHUE LIEHTPAJIBbHOIO 3HAYEHUs
MUKOBOM 0O0JIACTH M3 3HAYEHMs dJIEMEHTA BKJIIOYAeT BbMUTAaHME (1) CPEIHEro 3HAYeHUs] BCEX
3HAYEHWH B CTPOKE WJIM CTOJOLE, COOTBETCTBYIOLIMX MUKOBOW obOmactu, u3 (i) 3HAYEHUs
3JIEMEHTA.

25. Cucrema mo mobomy w3 mm 20-24, OTIHMYAOIAACS TEeM, 4YTO KOMAaHJIbI
JOTIOJIHUTEIBHO MPUBOJST K TOMY, YTO CHCTEMA:

IUISL KQXKIbIX CTPOKH HJIH CTOJIOIA MAaTPUIIBbI 30HBI 3aMEIICHUS,

T'€HEPUPYET TUCTOTPAMMY CTPOKHU 30HBI 3aMELICHHU,

UICHTH(QHULIHUPYET MUKOBYIO 00JIACTh TUCTOrPAMMBI CTPOKU 30HBI 3aMELICHUS U

OTpeNeNsieT YWCIOBOW AHMANa3oH, MPEACTABISIOINNA MIUPHHY IHKOBOH 00JacTh
T'HECTOTPAMMbl CTPOKH 30HBI 3aMEIEHUS,

IpU 5TOM TE€HEPUPOBAHHE CHHTETHUYECKOTO0 H300paKEHHs BKIFOUAET TeHEPHPOBAHUE
CHHTETHYECKOT0 M300pa)KeHHsI Ha OCHOBE (1) YMCIIOBOTO AMANa3OHa AJsl KKABIX CTPOKH MIIH
cTon01a MaTpHUIbl MpU3HaAKa U (11) HOpMUPOBAHHON MaTPULIbI TPU3HAKA.

26. Cucrema mo m. 25, OTIMYAKOLIASACA TEM, YTO TE€HEPUPOBAHHE CHUHTETHYECKOIO
N300pakeHHsI BKJIIOYAET:

JUIs1 K&KABIX CTPOKH MJIM CTONIOLA MAaTPULIBI TPU3HAKA,

JUIST KKZIOTO 3JIEMEHTa CTPOKM HJIM CTOJNOLA MaTpHLbl MPH3HAKA, OMpenesieHHe TOro,
MMeEET JIU 3JIEMEHT MaTPULbI IPU3HAKA 3HAUCHHE B IIpe/iesIax YUCIOBOro AUANa3oHa, u

MOIU(UKAIMIO MATPHULIBI HCXOAHOTO U300paKEHHsI, MPENCTABISIONIEeH cOO0i YHUCIOBOE
MpeICTaBJIeHHe MCXOMHOTO u3o0pakeHus, wiu (i) MOCPENCTBOM COXPAHEHHUS MCXOIHOTO
3HAYEHHsI COOTBETCTBYIOLIETO 3JIEMEHTA B MATPHLE MCXOAHOTO M300pa’KeHUs], KOTAA JIEMEHT
MaTpUILbl PU3HAKA UMEET 3HaUeHHE B MpeesiaX YHCJIOBOTO Iuara3oHa, WiH (11) mocpeacTBoM
YCTAHOBKH COOTBETCTBYIOLIETO 3JIEMEHTA B MATPHLIE UCXOIHOTO M300pa’KE€HUs] PAaBHBIM CyMMe
HCXOJTHOTO 3HAYEHHUS] M 3HAYEHUS 3JIEMEHTa B MaTpULle NPH3HAKA, KOTJa 3HAYCHHE SJIEMEHTA
MaTpUILbl TPU3HAKA HE HAXOIUTCS B MPEAeNiaX YUCIOBOrO AMANA30Ha;, U

npeobpazoBaHrue MOAU(DUIIMPOBAHHONW MATPHIIBI HCXOTHOTO M300paKeHUsI B PacTPOBOE
n300pakeHue.

27. Cucrema mo mobOomy u3 mm. 20-26, OTIWUYAOIIASCS TEM, YTO TPUEM HITU
TeHEPUPOBAHUE MATPULIBI TPU3HAKA BKJIFOYAET BPaleHHE MATPHULIbl TPU3HAKA WITH N300paskEeHHS
NpU3HAKA.

28. Cucrema no m. 27, omMYaroLIascs TEM, YTO BpallleHHe MaTpUlbl MpU3HAKA WU
n300pakeHNsI MPU3HAKA BKIKOYAET BPAIEHHE MAaTPHLbI IPU3HAKA UM U300pa’keHHs MpU3HAKA

Ha BEJIMYUHY, KOTOpasi OCHOBaHAa Ha (1) MOBOPOTE MPU3HAKA, MTPEICTABICHHOIO HA U300paKeHUH



52

npu3HaKa, u (i1) keraeMoM IOBOPOTE MPU3HAKA, MPEICTABIEHHOTO Ha N300paskeHUH MTPU3HAKA.

29. Cuctema mo m. 28, OTJIMYAIOIIASCS TEM, YTO KOMAaHbl JOMOJHUTENIBHO MPUBOAAT K
TOMY, YTO CHCTEMA:

OTIpeneNsieT JKeNaeMblil TOBOPOT Ha OCHOBE IIOJIOXKEHUs 30HBI, B KOTOPYI Oyner
NIepEeHECEH MPU3HAK.

30. Cucrema mo mobomy u3 mm 20-29, oTiIMYarOmascs TeM, YTO IpPUEM WU
reHepUpPOBAaHNE MATPUIIBl NMPU3HAKA BKIIOYAET W3MEHEHHE pa3Mepa MAaTpHLbl NMPHU3HAKA WIIN
n300pakeHHsI TPU3HAKA.

31. Cnoco® reHepupOBaHMS CHHTETHUECKOTO H300pa’KE€HUs] MOCPENCTBOM YIOATICHUS
nedekTa, IpeACTaBICHHOrO HAa HCXOAHOM M300payKeHUH, BKITFOYAROIIUI:

MaCKHPOBAHUE YACTH UCXOIHOTO U300paskeHUs], HA KOTOPOH n300pakeH nedexT;

TeHEPUPOBAHUE CHUHTETUYECKOTO M300paKeHWs, 1O MEHbLIEH Mepe YacCTUYHO
NOCPEICTBOM

BBIYHCJIEHHS] METPUK COOTBETCTBUSI, YKAa3bIBAIOIIUX COOTBETCTBHS Mexay (i) dacTsaMu
HCXOTHOTO HM300pakKeHUs, CMEXHBIMH C MAacKHUPyeMOH dHacThto, M (i1) APYTUMH YaCTSIMH
HCXOJTHOTO U300paKEHHS, 1

UCTIOJIb30BAHUSI BBIYMCICHHBIX METPHK COOTBETCTBHS JJIsI 3alOJHEHHS MAacKHpYyeMOi
4aCTH UCXOJHOT0 N300paKEHUS YaCThIO M300paKeHNs, He coaepKaliei nedexr; u

o0y4deHne HEHPOHHON CeTH Il aBTOMATHU3MPOBAHHOTO BH3YaJbHOIO KOHTPOJS C
UCTIOJIb30BAHUEM CHHTETUYECKOTO M300pakeHusl.

32. Cnocob mo m. 31, OoTIMYaroUUACS TEM, YTO BBIYUCIEHHE METPUK COOTBETCTBUS
BKJIFOUAET:

BBIUMCJIEHHE TMEPBbIX CTAaTHCTUYECKUX IIOKa3aTesNel M KakIOoW M3 MHOXECTBA
CMEXHBIX YacTel NCXOIHOT0 N300paKEeHUsI, SBISIOIINXCS CMEKHBIMU C MACKHPYEMOH 4acCThIO;

BBIYHCJIEHHE BTOPBIX CTATUCTUYECKUX IOKa3aTeNeil Uil KakKAOH M3 MHOMKECTBAa YacTed
UCXOIHOTO M300paskeHHsI, HAXOMSALINXCS 3a mpeaeaaMu Kak (1) Mackupyemoii 4actu, Tak u (ii)
MHOKECTBA CMEKHBIX YaCTeil; U

BBIYMCIIEHHE METPUK COOTBETCTBHS HA OCHOBE MEPBBIX CTATUCTUYECKHUX TOKa3aTesied u
BTOPBIX CTATHCTHYECKUX MOKA3aTeIeH.

33. Cnocob mo 1. 31 wnu m. 32, OTIMYAOIIHICS TEM, YTO

UCXOHOE U300paskeHre MPeaCcTaBIsieT COO0H n300paskeHue eMKOCTH, U

ne(eKT CBA3aH C eMKOCTBIO HIIH CONEP’KUMBIM €MKOCTH.

34. Crioco0 mo m. 33, OTJIUYAOIIHIACS TEM, UTO:

€MKOCTb MPENCTABIISIET COOOH IMPHULL, U

nedexT CBA3aH C LWJIMHAPOM INMpPHUIA, MOPIIHEM MINPHUIA, KOJMAYKOM HIJIbl IIIPHULA
WUJIU TeKy4Yel CPEAO B IIMPULE.

35. Cnoco0 mo 1. 33, OTJIUYArOIIHICS TEM, UTO:

€MKOCTb TpencTaBisieT coOoi (uakoH; u

nedexT cBs3aH CO CTeHKOW (pakoHa, KphIKOH (iakoHa, OypTUKOM (QuakoHa WU

TeKyuel cpenoi nim TMopUIN3NpOBaHHON Maccoi BO (piakoHe.
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36. Crmocob mo mobomy w3 mm. 31-35, OTIMYAIOIUICS TeM, YTO IOMOJHUTEIHHO
BKJTFOUAET:

T€HEPUPOBAHHE MHOXKECTBA CHHTETUYECKUX H300paKEHUH IMOCPENCTBOM ITOBTOPEHUS
crioco0a I KaskKA0Tro M3 MHOKECTBA HCXOIHBIX H300pakKeHNH,

Ipu 5TOM OOyueHHe HEHPOHHOH CeTH JIsl aBTOMAaTH3UPOBAHHOTO BU3YAJIbHOTO KOHTPOJIS
BKJIIOYaeT oOyueHne HEHPOHHOW CEeTH C MWCIHOJb30BAHMEM MHOXKECTBA CHHTETHYECKUX
N300pakeHH.

37. Cnocob mo m. 36, oTIHYaroIIuics TeM, 4To OOyueHHe HEHWPOHHOW CeTH st
ABTOMATH3HUPOBAHHOTO BHM3YaJIbHOTO KOHTPOJISI BKJIFOYAaeT OOy4YeHHe HEWPOHHOW CeTH C
UCTIOJIb30BAHUEM MHO)KECTBA CHHTETHYECKUX HM300pPAKEHMH M MHOXKECTBA HCXOIHBIX
N300paKeHHH.

38. Cmocob mo mobomy w3 mm. 31-37, OTHUYAIOIIUEACS TeM, YTO IOMOJHUTEIHHO
BKJTFOUAET:

KOHTPOJb MHOXECTBA HM300pakeHUl Ha mpeaMer AeeKTOB ¢ HCIOJb30BAHHEM
00y4eHHOI HeHPOHHOI CeTH.

39. Cucrema, copepxariasi:

OZIMH WJIM HECKOJIBKO MPOLIECCOPOB; U

OOWH WA HECKOJBbKO SHEPrOHE3aBUCHUMBIX MAIIWHOYUTAEMBbIX HOCHUTENEH NaHHBIX,
XPaHSAIMX KOMAHIbl, KOTOpbIE NPU HCIOJHEHUHW OJHUM WJIM HECKOJbKHMHU IPOLECCOPAMHU
NPUBOJAT K TOMY, YTO CHCTEMA

MaCKHpPYeT YacCTh UCXOAHOT0 N300paKeHusl, Ha KOTOpO n300pakeH AedexT,

TeHEPUPYET CUHTETUYECKOEe M300paXkeHune, 110 MEeHbIIeH Mepe YaCTUYIHO ITOCPEACTBOM

BBIUMCJIEHUS] METPUK COOTBETCTBHS, YKAa3bIBAIOIIUX COOTBETCTBHA Mexay (1) 4acTsaMu
UCXOAHOTO M300paXKEHUs, CMEXKHBIMH C MACKUPyeMOH dacTbio, W (il) APYTMMH YacTIMHU
UCXOIHOTO N300pakeHus], 1

UCIIOJIb30BAHUST BBIYMCICHHBIX METPHK COOTBETCTBHS Ul 3aMOJIHEHHS MACKUPYeMOH
YaCTH UCXOJHOTO H300paKeHUsT YaCThIO H300paKeHUs1, He coaepkaiieit neexr, u

o0y4aeT HEHPOHHYIO CeThb MJIi AaBTOMATH3HMPOBAHHOTO BH3YaJbHOTO KOHTPOJIS C
UCTIONIB30BAHUEM CHHTETHYECKOTO H300pakeHUsI.

40. Cucrema no n. 39, oTnu4aromascs TeM, YTO BBIYMCIEHHE METPUK COOTBETCTBUS
BKJIFOUAET:

BBIUMCIICHHE TMEPBBIX CTAaTHCTUYECKUX TIOKa3aTeNed sl KaXkIOW W3 MHOXECTBa
CMEKHBIX YacTell HCXOIHOTO H300paKEeHHUs, SIBJISFOLITUXCS] CMEKHBIMH C MACKHPYEMOH YacThIO;

BBIUMCIIEHHE BTOPBIX CTATUCTHYECKUX IMOKAa3aTeNeil MUl Ka)XI0i M3 MHOXECTBA 4acTei
HCXOJIHOTO M300paskeHMsI, HAaXOAALINXCS 3a IpeaeaaMu Kak (1) MackupyeMoi 4actu, Tak u (ii)
MHOYKECTBA CMEKHBIX HacTell;, 1

BBIUMCIIEHHE METPUK COOTBETCTBHS HA OCHOBE INEPBBIX CTATUCTUYECKUX TOKa3aresedl u
BTOPBIX CTATHCTHUECKUX MOKa3aTeNeH.

41. Cucrema o 1. 39 unu 1. 40, OTANYAOIIASACS TEM, YTO:

UCXOIHOE N300pakeHHne MPEICTaBsieT COO0H n300paskeHne eMKOCTH; U
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ne(eKT CBA3aH C eMKOCTBIO HIIH CONEP>KUMBIM €MKOCTH.

42. Cucrema 110 . 41, OTIUYAIOIIASICS TEM, YTO:

€MKOCTb MPECTaBIIsAeT COOOH IIIMPULL, U

nedexT cBA3aH ¢ LMMJIMHAPOM IIMNPHUIA, MOPIIHEM IMINPULA, KOJIMAYKOM HIJIbl INMPHLA
WJIM TEKy4el Cpeiol B LIIpHULIE.

43. Cucrema 1o 1. 41, OTIIMYAIOIIASICS TEM, YTO:

€MKOCTb IIPENICTaBIsIET COO0i (IIakoH; 1

nedekT cBsizaH CO CTeHKOW (akoHa, KpbIKOW (iiakoHa, OypTUKOM (iakoHa MU
TeKyuel cpenoi nin THoQUIN3UPOBAHHON MacCO BO (hJIaKOHE.

44. Cnoco0 reHepupoBaHMsI CUHTETUYECKUX M300paKeHUH MOCPEACTBOM yIAJICHUS WU
MoOIU(UKAIMA TPU3HAKOB, MPEICTABICHHBIX Ha MCXOAHBIX M300pPaKEHUSIX, MM MOCPEACTBOM
nobaByieHUs1 U300pa’KEHHBIX MMPU3HAKOB HA UCXOAHbIE N300PasKEHHsI, BKITFOYAFO LI

o0y4eHne MOIEeNH YaCTUYHOH CBEPTKH, KOTOpas COmepKUT (i) Komep C psSAOM CIIOeB
cBepTkH U (i1) IEeKOAep C PSAIOM CIIOEB CBEPTKH U MEPEHOCa, MO MEHbIIEH Mepe MOCPeICTBOM
NPUMEHEHUs, MJii KaXKAOr0 U3 MHOXKeCTBa OOydaromux w300pakeHul, o0ydJaromero
M300pakeHNsT U COOTBETCTBYIOIIEH oOydaromeidl Macku Kak OTHENbHBIX BBOAOB B MOJIENb
YaCTUYHOU CBEPTKH,

TeHEPUPOBAHUE CHHTETHYECKUX HW300paKeHWH, IO MeHbIIeHl Mepe IOCPEACTBOM
MPUMEHEHUs, JIsl KaXKIOTO M3 MCXOIHBIX M300paskeHuH, (1) WM HCXOTHOTO M300paKEHUs, UIIH
MOIU(PHUIIMPOBAHHONW BEPCHUU HCXOAHOrO H300paxkeHHs U (11) COOTBETCTBYIOLIEH MacKHU Kak
OTZAENbHBIX BBOAOB B OOYYEHHYIO MOJIEIb YACTUYHOMN CBEPTKH, U

oOy4yeHne HEHPOHHOH CceTH My aBTOMATHU3MPOBAHHOTO BU3YaJbHOIO KOHTPOJS C
UCTIOJIb30BAHNEM CHHTETHUECKUX M300paXKeHNIl.

45. Cnocob no m. 44, OTIIMYAIOIIMICS TEeM, YTO CIOCOO TeHEPUPYET CHHTETHYECKHe
n300pakeHUsT MOCPEACTBOM  yAajieHuss Je(eKTOB, MPEACTaBIEHHbBIX HAa  HUCXOTHBIX
U300 paKeHHSIX .

46. Crioco6 no 1. 45, OTIIMYAIOLIUIACS TEM, YTO:

TeHEPUPOBAHUE CHHTETHYECKUX HM300paKEHUI BKIIFOYAET, NIl KAXKIOTO M3 MCXOMHBIX
n300paKeHl, TMPUMEHEHHEe WCXOAHOTO W300paKeHUss M COOTBETCTBYIOINEH MAacKH Kak
OTIEJIbHBIX BBOJOB B OOYYEHHYIO MOJIEIb YACTUYHOH CBEPTKHY,

NpUYeM KCXOMHOE H300pakeHUe MPEACTaBIseT CO0OW H300pakeHHe, Ha KOTOPOM
n300paKeH COOTBETCTBYIOINH Ne(EKT; U

COOTBETCTBYIOLIAsi Macka NPU MPUMEHEHHH K HCXOOHOMY H300pPaKEHUIO 3aKPBIBAET
COOTBETCTBYIOLIHMH e(eKT.

47. Crnocod mo m. 46, OTIHYAKOIIUICA TeM, YTO Ha OOYyYaroIluX H300paKEeHUsIX,
HCXOIHBIX N300paKEHUSX U CHHTETUYECKHIX H300paKEHUAX N300pakeHbl EMKOCTH.

48. Cniocob mo 1. 47, OTIUYAOIIHUIACS TEM, YTO EMKOCTH MPENCTABISIOT COOOH IMPULIBL.

49. Cnoco0 o 1. 48, OTIMYAIOIIUIICS TE€M, YTO COOTBETCTBYIOLINH Ne(QEeKT MpencTaBiseT
coboli nedexT mMIMHApa WNpUIA, AeQeKT MOPIIHS INNpULa WM JOe(eKT, CBI3aHHBIA C

COZIEPKUMBIM LUTIPHULIA.
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50. Crioco0 1o 1. 47, OTIUYAIOIIUICS TEM, YTO €eMKOCTH MPEACTABISIOT cO00i (prrakoHBL.

51. Cnocob o . 50, OTIUYAOLINICS TEM, YTO COOTBETCTBYIOIINH Ae()EKT MPENCTaBIsIeT
coboli nedext creHkH (rakoHa, nedekT Kpbluku (uakoHa, nedext OypTuka (IakoHa WIH
nedexT, CBI3aHHBIN C COAEPKUMBIM (priakoHa.

52. Cnoco® mo m. 44, OTIMYAIOUIUICA TEM, YTO CHOCOO TeHepUpyeT CUHTETHYECKUe
n300paskeHus TOCPEACTBOM N00aBIeHUsT U300paskeHHbIX Ae(eKTOB Ha UCXOMHbIE M300pakeHuUs
WM MOIU(UKALIIH TPU3HAKOB, MPECTABICHHBIX HA HCXOIHBIX N300pasKEeHUSX.

53. CnocoO 1o 1. 52, OTJIMYaOIIHICs TEM, UTO!

reHepUPOBAHNE CHHTETHYECKMX H300pa’keHH BKJIFOUAET, JJISI KaKIOrO W3 MCXOIHBIX
U300paKeHHH,

MOAM(DUKALIMIO HMCXOTHOrO H300pa’keHHsi MOCPEICTBOM 3aMeHbl KOHKPETHOH 4acTu
HCXOITHOTO U300paKeHHsI Ha M300pakeHue IPpU3HaKa U

NpUMEHeHHe MOIU(PULUUPOBAHHOIO HCXOAHOrO H300pakeHHs M COOTBETCTBYIOLIEH
MAacCKHU KaK OTJEJIbHBIX BBOJOB B O0YUEHHYIO MOJIENIb YACTUYHOM CBEPTKH; U

COOTBETCTBYIOIIAs Macka MpU MNPUMEHEHHH K MOAU(DUIHUPOBAHHOMY HCXOIHOMY
N300paKEHHIO 3aKPbIBAET KOHKPETHYIO YaCTh NCXOMHOTO H300pakeHUsI.

54. Crnoco®6 mo m. 53, OTIMYAIOLIMICA TEM, YTO T€HEPUPOBAHHE CHUHTETUYECKUX
n300paKeHNH BKJIFOYAET, U1 KAKIAOTO U3 HCXONHBIX HM300paKeHWH, aBTOMAaTUYECKOe
r€HEPUPOBAHUE COOTBETCTBYIOLIEH MAacCKH TakK, YTOOBI OHA COOTBETCTBOBAJIA KOHKPETHOHW YaCTH
HCXOJTHOTO U300paKEHMSL.

55. Cnoco0 o 1. 53 mnu 1. 54, OTIIMYAoIUICS TeM, YTO Ha O0YHaromuX H300paskeHIsIX,
HCXOJIHBIX U300paKEHUSAX U CUHTETUYECKHX M300paKeHUAX U300pakeHbl EMKOCTH.

56. Cnocob mo 1. 55, OTIMYAIOLIUICS TEM, YTO eMKOCTH MPEACTABISIFOT COOOH LITPHLIBL.

57. Crioco0 1o 1. 56, OTIIMYArOIIHICS TeM, YTO:

crnoco0 TreHepupyeT CHHTETHYeCKHe HW300paXKeHHs TOCPEeACTBOM  JOOaBJICHUS
n300pakeHHbIX Ae(hEeKTOB Ha UCXOHBIE N300PAKEHUS; U

u300pakeHue NMPU3HAKa MPencTaBisier coOoi n3odpakeHue nedexra MUINHAPA IINPHUIA,
nedexTa MOPIIHS WINpHLA WK AedeKTa, CBI3aHHOTO C COAEPKUMbIM LITIPULIA.

58. Croco0 1o 1. 55, OTIMYArOIUICS TeM, YTO €eMKOCTH MPEACTABISIOT cO00 (pr1akoHBL.

59. Cnocod 1o 1. 58, OTIMYAOIIHIICS TEM, UTO:

croco0 TeHepHpPyeT CHHTETHYECKHEe HW300paKeHHs MOCPEACTBOM  JOOaBJICHUS
n300pakeHHBIX 1e()EKTOB Ha UCXOIHBIE U300PAKEHUS; U

n300pakeHne MpU3HaKa MpeacTaBisier cobol n3obpakeHue nedexra creHkH (rakoHa,
nedekta Kpbiku ¢akoHa, nedexkra Oypruka ¢uakoHa wid nedeKTa, CBI3aHHOTO C
CONEP>KUMBIM (pITaKoOHa.

60. Criocob o yrodomy u3 . 53-55, OTIUYAIOIIHICS TEM, YTO

croco0 TeHepHpyeT CHHTETHYeCKHe M300pakeHUsl IOCPEACTBOM MOoAH(pHUKaIUu
NPU3HAKOB, MPEICTABIEHHBIX HA UCXOMHBIX H300PaKEHUSIX; 1

n300pakeHre MpU3HaKa MPeACcTaBisieT COO0 N300paKkeHne MEHHCKA.

61. Cnoco0 mo 1. 52, OTIUYArOIUICS TEM, UTO:
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COOTBETCTBYIOIIAsl OOyYaroIas Macka NPy MPUMEHEHUH K O0y4aromemMy HU300paKeHHIO
3aKpBIBAET COOTBETCTBYIOLIHI MPU3HAK, MPEICTABICHHBIN Ha 00y4aroIeM n300paKeHu ; U

TeHepUPOBAHNE CHHTETHYECKHX H300pa’keHHMI BKJIFOUAET, JJIST KaKIOrO U3 HCXOIHBIX
n300pakeHNi, TPUMEHEHHE HCXOAHOTO M300paKeHUs] M COOTBETCTBYIOINEH MAaCKU Kak
OTZAEJBbHBIX BBOOB B O0OYYEHHYIO MOJIEJIb YACTHYHOMN CBEPTKH.

62. Cnoco® mo m. 61, OTIMYAOUMICS TeM, YTO Ha OOydYaromuxX H300paKeHUsX,
MCXOIHBIX N300pKEHUAX U CHHTETHYECKUX N300pakeHHSIX H300pa’KeHbl EMKOCTH.

63. Criocob o m. 62, OTIMYAOIIUNACS TeM, YTO EMKOCTH MPENCTABISIOT COOOH IIMPULIBL.

64. Crioco0 mo . 63, OTIUYAOIIHICS TEM, YUTO:

crocod TreHepupyeT CHUHTETHYECKHe HM300payKeHHs MOCPEACTBOM  100aBIEHUS
n300pakeHHBIX Ae()EeKTOB Ha UCXOHBIE NU300PAKEHUS; U

COOTBETCTBYIOLIMHA MPHU3HAK MPENCTAaBiIsAeT cOO0H aedekT umHApa mnpuna, aedexT
MOPLIHS MIMPULA WK 1e(EKT, CBSI3aHHBIN C COAEPIKUMBIM LITMPHULIA.

65. Criocob o m. 62, OTIMYAOIIUNCS TEM, YTO EMKOCTH MPENCTABISIOT COOOH (IIaKOHBI.

66. Crioco0 o 1. 63, OTJIUYAOIIHICS TEM, UTO:

crnocod TreHepupyeT CHHTETHYECKHe HM300paKeHHs MOCPEACTBOM  N00aBICHUS
n300pakeHHBIX 1e(EKTOB Ha UCXOIHBIE U300PAKEHUS; U

COOTBETCTBYIOIUN TMpPHU3HAK MpeAcTaBisieT coboil m3obpakeHne nedekra CTEeHKU
¢brakona, nedekra Kpblmku ¢iakoHa, nedekra Oypruka dyakoHa win nedekra, CBSI3AHHOTO C
COIEP>KUMBIM (DJIaKOHA.

67. Criocob o yrodomy u3 mi. 61-66, OTIUYAIOIIUICS TEM, YTO

o0y4eHHe MOJeNT YaCTUYHOM CBEPTKHU BKJIIOYAET 00yUEeHUE MO YaCTHYHON CBEPTKU
no0aBieHHIO ehekTa KOHKPETHOrO TUTIA, U

COOTBETCTBYIOILINI MPU3HAK COOTBETCTBYET Ne(PEKTy KOHKPETHOTO THUIIA.

68. Crioco0 1o 1. 61, OTJIMYAIOLIUICS TeM, YTO!

Croco0 TreHepUpyeT CHHTETHYECKHe H300paXkKeHUs TOCPENCTBOM — MOAU(UKALMU
NPU3HAKOB, MPECTABIEHHBIX Ha HCXOMIHbIX M300paKEHUSIX; 1

COOTBETCTBYIOLIUI MPU3HAK MPEACTABIISIET COOON MEHHCK.

69. Cnocob mo modomy u3 nmn. 44-68, OTIMYAOIIUICS TeM, 4TO OOyueHHe MOIeNn
YACTHUYHON CBEPTKH BKJIFOYAET MHHUMH3ALUIO MHOKECTBA MOTEPh, MPUYEM MHOXKECTBO MOTEPD
BKJIIOYAET MO MEHbIIEH Mepe NeiiCTBUTEbHbIE MOTEPH, MOTePH B mpodesie, BOCIPHHUMAEMbIE
NOTepH, OTePH CTHJISI U IOTEPH BapUALIUH.

70. Cucrema, copepsraias:

OJIH HJTH HECKOJIBKO MPOLIECCOPOB;

OIWH WM HECKOJIbKO SHEPrOHEe3aBUCHMbIX MAIIMHOYUTAEMBIX HOCHTENEH IaHHBIX,
XPAHSLIMX KOMAHJbL, KOTOpbIe MPHU MCIOJHEHMH ONHHM WJIM HECKOJbKHMH MPOLIECCOPAMHU
HPUBOJST K TOMY, YTO CHCTEMA

o0y4aeT MoOJeNnb YaCTUYHOH CBEPTKH, KOTOpas COXEPKUT (1) KOmep C psiOM CIOEB
cBepTKH U (11) IEeKOoAep C PSOOM CJIOEB CBEPTKH U MEPEHOCA, MO MEHbLIEH Mepe MOCPeaCTBOM

NPUMEHEHUs, M1 KaXAOro U3 MHOXKeCTBa OOydaromux u300pakeHuli, o0ydJaromero
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n300pakeHNsT U COOTBETCTBYIOIIEH oOydaromeil Macku Kak OTHEeNbHBIX BBOJIOB B MOIEINb
YaCTUYHOU CBEPTKH,

T€HEPUPYET MHOXKECTBO CHHTETHUECKUX M300paKeHUH, 0 MEHBIIEeH Mepe OCPEICTBOM
NPUMEHEHUs, JUIsI KaKAOr0 W3 MHOXKECTBA HCXOAHBIX H300paxkeHwid, (1) WIM HMCXOTHOTO
u3o0pakeHus, WM MOAM(DULMPOBAHHON BEPCHHM  HCXOAHOrO m3o0paxkenus wu (i)
COOTBETCTBYIOLIEH MACKU KaK OT/EJIbHBIX BBOJAOB B OOYUEHHYIO MOJIENIb YACTUYHON CBEPTKH, U

oOy4aeT HEHpPOHHYI CeThb Ui aBTOMATHU3MPOBAHHOIO BH3YAJbHOTO KOHTPOJS C
UCTIOJIb30BAHUEM CHHTETUYECKUX U300pasKEeHUI.

71. Cucrema no n. 70, oTMYarOIasiCsl T€M, UYTO CUCTEMa FeHEepPUPYeT CUHTETHUYECKUe
u300pakeHHsT  MOCPEACTBOM  yAaleHHs  Je(eKTOB, MPEACTABICHHBIX HAa  HCXOIHBIX
U300paKeHHSX.

72. Cucrema o m. 71, OTIUYAIOIIASICS TEM, UTO:

T€HEPUPOBAHUE CHHTETHYECKUX HM300paKeHUI BKIIFOYAET, JJISI KaXKIOTO W3 HMCXOMHBIX
n300pakeHn, MPUMEHEHHEe MHCXOAHOrO H300paKeHHss M COOTBETCTBYIOLIEH MAaCKH Kak
OTHENIbHBIX BBOAOB B OOYYEHHYIO MOJIEIIb YACTUYHOH CBEPTKHY,

NpUYeM KCXOMHOE H300pakeHUe MPEACTaBIseT CO0OW H300pakeHHe, Ha KOTOPOM
n300paKeH COOTBETCTBYIOIINH NeEKT; U

COOTBETCTBYIOLIAsi Macka NPU MPUMEHEHUH K HCXOOHOMY H300paKEHUIO 3aKpbIBAET
COOTBETCTBYIOLINH fe(eKT.

73. Cucrema mo m. 72, OTIMYAKOLIAsCS TEM, YTO Ha OOYyYarOIUX H300paKEHHsIX,
UCXOMHBIX U300PKEHUSIX U CHHTETUYECKUX N300paKEeHISIX N300paKeHbl EMKOCTH.

74. Cuctema no n. 70, OTIHMYAKOIIASICS TE€M, YTO CUCTEMA F€HEPUPYET CHHTETHUYECKHE
N300pakeHHsl TOCPENCTBOM A00ABIEHHs N300paKEeHHBIX Ne(EeKTOB Ha UCXOAHbIE H300paKEeHUs
WM MOIU(UKALIUH TPU3HAKOB, MPEICTABICHHBIX HA HCXOIHBIX N300PaKeHHSX.

75. Cucrema 1o 11. 74, OTJIUYAOIIASICS TEM, UTO:

TeHEPUPOBAHUE CHHTETHYECKUX HM300paKeHUIl BKJIFOYAET, IJIsl KAKIOTO U3 MCXOMHBIX
U300paKEHHH,

MOIU(UKAIMIO HCXOTHOTO HM300paKeHUs] MOCPEICTBOM 3aMEHbl KOHKPETHOW YacTh
HCXOTHOTO U300paKeHHsI Ha M300pakeHue IpU3HaKa U

NpUMEHEHHe MOAUPUIIMPOBAHHOTO HCXOIHOTO H300paKeHHss W COOTBETCTBYIOIIEH
MAaCKH KaK OT/IEJIbHBIX BBOJIOB B O0YUEHHYIO MOJIENIb YACTUYHON CBEPTKH; U

COOTBETCTBYIOIIAsi Macka TPH NPUMEHEHUH K MOAU(PHUIIMPOBAHHOMY HCXOIHOMY
N300pKEHHIO 3aKPbIBAET KOHKPETHYIO YaCTh UCXOAHOTO H300pakeHUsI.

76. Cucrema mo m. 75, OTIMYAKOIIAsICs TEM, YTO Ha OOYYaOIUX H300paKeHHsIX,
UCXOMHBIX U300PAKEHUSX U CHHTETHYECKUX H300paKEHUSIX N300pasKeHbI EMKOCTH.

77. Cuctema mo m. 75 umu 1. 76, OTIMYAIOIIASCS TEM, YTO:

CHCTEMa TE€HEPHPYeT CHUHTETHYEeCKHe U300paKeHHs TOCPEACTBOM  OOaBJICHUS
n300pakeHHBIX Ae(EeKTOB Ha UCXOHBIE U300PAKEHUS; U

u3o0pakeHne Mpu3HaKa npeacTanisier codolt n3odpakenue nedexra.

78. Cucrema mo m. 75 uiu 1. 76, OTIMYAOLIASACS TEM, YTO:
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CHUCTeMa TEHEePUPYeT CHUHTETHYECKHe U300paKeHHs] MOCPEACTBOM MOIU(UKALNU
MIPU3HAKOB, MPEICTABIICHHBIX HA UCXOAHBIX H300PKEHUSIX, 1

n300pakeHre MpU3HaKa MPeaCcTaBisieT COO0 n300pakeHne MEHICKA.

79. Cucrema o n. 74, OTIUYAOIIASICA TEM, UTO:

COOTBETCTBYIOIIAsl O0Oy4YaroInas Macka Mpu MPUMEHEHUHU K 00ydaromeMy H300pa’KeHHUIO
3aKpBIBAET COOTBETCTBYIOLINI MPU3HAK, MPEICTABICHHBIN HAa 00y4aroImeM n300pakeHu ; U

TeHEePUPOBAHUE CHHTETHYECKUX HM300pa’kKeHUIl BKJIFOYAET, IJIsI KAKAOrO U3 MCXOMHBIX
u300pakeHN, MPUMEHEHHe WCXOAHOTO W300paKeHHss M COOTBETCTBYIOINEH MAacKU Kak
OT/IEJIbHBIX BBOJOB B OOYYEHHYIO MOJEJb YACTUYHON CBEPTKH.

80. Cucrema mo m. 79, OTIMYAIOLIAACA TEM, YTO Ha OOyHYAIOMMX H300pAKEHUSX,
UCXOIHBIX U300PAKEHUSX U CHHTETUYECKUX H300PAKEHUSIX U300PaKEHBI EMKOCTH.

81. Cucrema o . 79 wm . 80, OTIMYAOIIASICS TEM, UTO:

CHUCTeMa TEeHEPHPYET CHUHTETHYECKHE U300paKeHHs TOCPEACTBOM  JOOaBJICHUS
n300pakeHHBIX 1e(PEKTOB Ha UCXOIHBIE U300PAKEHUS; U

COOTBETCTBYIOIUH MPU3HAK TPEACTaBNIsieT coOOH nedekT, NpeAcTaBlIeHHbIH Ha
o0y4aroimem H300paKeHNH.

82. Cucrema 1o 1. 81, OTIUYAIOIIASICS TEM, UTO:

o0y4eHne MOJIeNI YaCTUYHOH CBEPTKHU BKIIFOYAET O0yUeHHE MOJEN YaCTUIHON CBEPTKU
nobaBieHHO eeKTa KOHKPETHOTO TUTIA,

COOTBETCTBYIOLIMH MPU3HAK COOTBETCTBYET A€(PEKTy KOHKPETHOTO THIIA.

83. Cucrema o 1. 79 wnm n. 80, OTIMYAIOIIASICA TEM, UTO:

CHUCTeMa TEHEePUPYeT CHUHTETHYeCKHe U300paKeHHs] MOCPEACTBOM MOIU(UKALHU
MPU3HAKOB, MPEICTABIEHHBIX HA UCXOAHBIX H300PKEHUSX, 1

COOTBETCTBYIOILINH MPU3HAK MPEACTABISAET COOOI MEHHCK.

84. Cucrema mo modomy u3 mm. 70-83, oTiMyaromascs TeM, 4To oOydeHHe MOJeNH
YaCTUYHOM CBEPTKHU BKJIFOYAET MUHUMH3ALIUIO MHOKECTBA MOTEPH, MPUYEM MHOXKECTBO TOTEPD
BKJIIOYAET MO MEHBIIEeH Mepe NEWCTBUTENbHBIE MOTEPH, MOTEPU B Mpodesie, BOCIIPUHUMAEMbIE
MOTEPH, MOTEPHU CTHIIS U TIOTEPH BapHALUU.

85. Criocob OIEHKM CHUHTETUYECKUX HM300paKEHUH NIl MCIONb30OBaHMS B OUONIHOTEKE
00yHaromux U300pakeHUH, BKITFOYAO U

BBIUMCIIEHHE, HAa OCHOBE 3HA4YCHUH mHKcedeld Habopa W300paKeHUH, METPUK,
YKa3bIBAKOIUX pa3inuusi Mexay (1) KaxkapiM u3obpaxkeHnem B Habope m3obOpakenuid u (ii)
KaXIIbIM APYTUM H300pakeHneM B Habope M300pakeHNH;

TeHePUPOBAHUE, HA OCHOBE BBIUYUCIICHHBIX METPHK, IOPOrOBOTO 3HAYCHHUSI PA3JIHYUS, U,

IUISL KQXKJIOTO U3 MHOYKECTBA CHHTETHUYECKUX M300paKeHHHH,

BBIUMCJICHHE METPUKH CHHTETUYECKOro W300pakeHHWs Ha OCHOBE 3HAYCHUN MHUKCEIeH
CUHTETHYECKOTO H300pasKeHUs U

OTIpeNeIeHHe TPUTOAHOCTH CHHTETHYECKOTO H300pakKeHHsI Ha OCHOBE METPUKHU
CHHTETHUYECKOT0 N300pa’ke€HHs U MTOPOrOBOTO 3HAYEHUS PA3IUIHS.

86. Crocod 1o 1. 85, OTIMYAOIIMIICS TeM, YTO TOMOJHUTEBHO BKIIFOYAET:
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I KQXKIOr0 U3 MHOXKECTBA CHUHTETUYECKMX HM300pakeHu#, wimm poOaBieHue
CHHTETHUYECKOr0 H300pakeHus B OMOMMOTEKY OOy4aromux H300pakKeHUH, WM HUCKIIOYEHUE
CUHTETHUYECKOTO H300pakeHusT u3 OuOnmorekn oOyyarommx u300pakeHHWil, Ha OCHOBE
NPUTOAHOCTU CHHTETHYECKOTO N300paskeHHsI.

87. CriocoO 1o 1. 86, OTIIMYAOIIMIICS TEM, YTO JOMOJHUTEIBHO BKIIFOUAET:

nocyie n00aBlEHHs WIM HCKIIOYEHUS KaXKOOro W3 CHHTETHYECKUX H300paXKeHUH,
oOydyeHne HEWpPOHHOH CeTH Ui AaBTOMATH3HMPOBAHHOTO  BU3YAJbHOTO  KOHTPOISL €
UCTIOJIb30BAHUEM OUOTMOTEKH 00YHAIOIINX U300paKEHHIH.

88. Crtoco0 mo 1. 87, OTJIUYAOLIMIICS TEM, YTO JOMOJHUTEIBHO BKIIFOYAET:

KOHTPOJIb MHOJKECTBA M300pa’keHUI eMKOCTel Ha MpeaMer U300pakeHHbIX Ne(eKTOB C
UCTIONIb30BaHUEM 00yUeHHOH HeHPOHHOH CeTH.

89. Cnocob mo nmrodomy u3 . 85-88, OTIUYAIOIMICS TEM, YTO BBIUUCICHHE METPUK,
YKa3bIBAIOIIUX PA3TUYUST MEXIY KaXKAbIM H300paKEHHEM M KaXKIbIM JAPYTHM H300pa’KeHHEM,
BKJTFOUAET:

BBIUMCIICHHE CPEIHEKBAIPATUUYECKON OmuOKku Mexay (1) 3HAYCHUSIMH THKCENeH
KaXXI0ro n300paskeHust B Habope n3obpaskeHuil u (i1) 3HAUSHUSIMH TIHKCENIeH Ka)I0ro APYroro
n300paskeHust B Habope N300 paKeHHH.

90. Crnoco® mo 1. 89, oTUYaromuiicss TeM, YTO FeHePHPOBAHNE MOPOrOBOTO 3HAYEHUS
Pa3IUYHs BKIIFOYAET:

OTpeesieHIe MaKCHUMaJIbHON CPeAHEKBaPATHUECKON ouInOKH cpenu
CPEAHEKBAIPATUYECKUX OIIMOOK, BBIMMCICHHBIX I Map H300pakeHWi, OOpa3OBaHHBIX W3
Habopa n300pakeHnuH.

91. Cnocob6 mo m. 89 wiu m. 90, OTIMYAIOINMICS TEeM, YTO BBIUYHUCJIEHHE METPHUKH
CHHTETUYECKOr0 H300pakeHHs BKIIIOYAET:

BBIYMCIIEHHE  MHOXECTBA  CPEOHEKBAAPATHMYECKUX  OMMUOOK  CHHTETHYECKOTO
HU300parkeHus], MPUUEM Kakaasi CpeIHeKBaApaTHIeCKasi OIIMOKa CUHTETHYECKOTrO H300paskeHus
NpEeACTaBIsieT COOOM CPeOHEKBAJAPaTUYECKYyI0 OIHUOKY Mexay (1) 3HAYeHUsSMU THKCeNei
CUHTETHYECKOTO U300paskeHus (i) 3HAYEHUSMHU MUKCEJIeH COOTBETCTBYIOIIETO H300pasKeHUs B
Habope n300pakeHUN.

92. Cmocob mo m 91, OTIMYAIOIMICA TEeM, YTO ONpeNesieHHe NPUTOAHOCTH
CHHTETHYECKOTO H300paKeHHss OCHOBAaHO Ha (1) MaKCHMAJIbHOW W3 CPEIHEKBAIPATHUECKUX
OMOOK CHHTETHYECKOTrO H300paXkeHus U (11) MAKCUMAJIbHOM CPEeIHEKBAIPATHIECKON OIHOKE.

93. Cmoco6 mo m 91, oTnMUYAKOIMICA TEeM, YTO ONpenelieHHe NPUTOAHOCTH
CHHTETHYECKOTO HM300pakeHUs OCHOBAaHO Ha (i) CpemHeM CpPeIHEKBAJPATUYECKUX OLIMOOK
CHHTETHYECKOTO N300paskeHus U (11) MAaKCUMaJIbHON CPEIHEKBaIPATHIECKON OIHOKe.

94. Cnocob mo mobomy u3 nm. 91-93, omnmmyaromuiics TeMm, YTO ONpeneeHue
NPUTOAHOCTH CHHTETHUECKOTO N300PasKEHHsI BKIIFOYAET:

NPEACTaBJICHNE Ha IHUCIUIEE THMCTOTPAMMBI, MPEACTABISIOIIEH CpeIHEKBAIPaTHIECKNe
OLIMOKH CHHTETHYECKOTO N300paskeHUs ISl CHHTETUUECKUX N300pakeHuil.

95. Cnocob no mobomy u3 nm. 85-94, ornuuaromuiicss TeMm, 4To Habop M300pakeHUi
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npencrassier coboil Habop un300pakeHUH €MKOCTeH, KOTOpbhle HE ObUIM TOABEPrHYTHI
IU(PPOBOMY M3MEHEHHUIO, U CHUHTETUYECKHE M300paKeHUs MPENCTABISAIOT COO0H M300pakeHus
€MKOCTEH, MOABEPrHyThIe NP POBOMY U3MEHEHHUIO.

96. Cucrema, copepkariasi:

OJIMH WJIM HECKOJIBKO MPOLIECCOPOB; U

OUH WM HECKOJbKO OSHEPrOHE3aBUCHUMBIX MAIIMHOYUTAEMBIX HOCHUTENEH JaHHBIX,
XPaHAIIMUX KOMAHIbl, KOTOpblE NPU MCIOJHEHUU OAHUM WJIM HECKOJBKHMHU IPOLECCOPAMHU
NPUBOJAT K TOMY, UTO CHCTEMA

BBIUMCIISIET, HA OCHOBE 3HAUEHUil mnukceneld Habopa W300paKeHUH, METPHKH,
YKa3bIBAOLIUE pa3udus Mexay (1) KakapiM m3o0paxkeHueM B Habope m3oOpaxkenuin u (ii)
KaXIbIM APYTUM H300paskeHHueM B Habope H300paKeHUH;

TeHEPUPYET, HA OCHOBE BBIYHMCICHHBIX METPUK, IIOPOTOBOE 3HAUEHHUE PA3JINYHS U,

IUISL KQXKJIOTO U3 MHOYKECTBA CHHTETHUYECKUX N300paKeHHIH,

BBIUUCIISIET METPHUKY CHHTETHYECKOro M300pakKeHHS Ha OCHOBE 3HAYCHUH IHKCEJIeH
CHHTETHYECKOTO N300paskeHUs U

OTNpeneNsieT MPUIOAHOCTh CHHTETHYECKOTO H300paKeHHsT Ha OCHOBE METPUKHU
CHHTETHYECKOTO N300pa’KE€HUs U TOPOrOBOTO 3HAYECHUS PA3ITUIHSL.

97. Cuctema no n. 96, omnuyaroiascs TeM, YTO BBIYUCIEHHE METPHUK, YKa3bIBAIOIINUX
Pa3NUYHs MEXIY KaXKIbIM U300paskeHHEM U KaKIbIM IPYTHM H300paskeHUEM, BKIFOUAET:

BBIUHCIIEHHE CpPEIHEKBAIPAaTUUeCKON omubku Mexnay (1) 3HAYEHUSIMH MHUKCeled
KaXXZI0ro n3o0paskeHust B Habope nzodpakeHuil u (i1) 3HAUSHUSMH NHMKCENIeH Ka)I0ro APyroro
n300pakeHust B Habope n300pakeHnH.

98. Cucrema no n. 97, OTIMYAIOINAACSA TEM, YTO T€HEPUPOBAHHE ITOPOTrOBOIO 3HAUYEHUS
Pa3NIUYMsl BKIIIOYAET:

ONpeneeHue MaKCHUMAaJIbHON CPEIHEKBaAPaTUIECKON OLIMOKH cpenu
CPEAHEKBAIPATUYECKUX OIMUOOK, BBIMHMCICHHBIX IS Map H300pakeHHi, OOpa3O0BAHHBIX H3
Habopa 300pakeHUN.

99. Cucrema mo n. 97 wim m. 98, oTnMUarOIAsICsl TEM, YTO BBIUUCIEHUE METPUKH
CHHTETHYECKOTO N300paKEHHsI BKIIIOYAET:

BbIUMCIEHHE  MHOXKECTBA  CPEOHEKBAIPATUYECKUX  OIMUOOK  CHHTETUYECKOTO
n300paKeHNsI, TPUYEeM KaXkaasi CPeIHEKBaApaTHUECKasl OMNOKa CHHTETHYECKOTO U300paskeHHsI
NPEACTaBsIeT COOOW CPEOHEKBAAPATUYECKYK OIMUOKY Mexnay (1) 3HAYeHHsMH MHUKCeNei
CUHTETHYECKOTO N300paskeHus U (i) 3HAYEHUSIMU MTUKCEJIeH COOTBETCTBYIOIIETO H300pasKeHUs B
Habope n300pakeHnH.

100. Cucrema mno n. 99, ommuuaromascs TeM, 4YTO OINpeAeNeHne IPUTrOJHOCTU
CHHTETHUYECKOTO N300pakeHUs] OCHOBAHO Ha:

MaKCHMaJbHOH M3 CPENHEKBAIPATUYECKUX OMIMOOK CHHTETUYECKOTO H300paKeHUs MU
MaKCHUMAaJIbHON CPEIHEKBAAPATUIECKOH OINOKE; UITH

CpeoHEM  CpPEeOHEKBAaIPAaTHUECKUX  OIMHUOOK  CHHTETUYECKOro  HM300pakeHusT U

MaKCHUMAaJIbHON CpeIHEKBaApaTHIECKOH OmuoKe.
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101. Cucrema mo . 99 wnm . 100, oTaM4ar0masicsi TeM, YTO KOMaHIbl TOTIOJHUTEIHHO
NPUBOJST K TOMY, YTO CUCTEMA.

NPEACTaBsIET HAa JAUCIUIeE TUCTOrpaMMy, NPEACTaBISIIOIIYI0 CpPEeIHEKBAAPATHUECKUE
OLIMOKH CHHTETHYECKOTO N300paskeHUs ISl CHHTETUUECKUX N300pakeHuil.

102. Cucrema no modomy u3 mm. 96-101, ornuuaromasicss TeM, 4To Habop n300pakeHui
npencTaBisier co0oil Habop H300pakeHMH €MKOCTeH, KOTOpble He OBUIM IOABEPTHYTHI
1(pPOBOMY M3MEHEHMIO, U CHHTETHYECKHE N300pakKeHUsI MPENCTABISIIOT OO0 M300paskeHus
€MKOCTEH, MOBEPTHYThIE U(POBOMY H3MEHEHHIO.

ITo noBepenHocTn
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2700

JULS KAXKJIOT'O M30BPAKEHHA B HABOPE PEAJIbHBIX -2702
M30BPAKEHUN, BEIUMCIIEHME MSE OTHOCUTEJIBHO
KAXIOrO JAPYIOro H30BPAXKEHWS B HABOPE
PEAJILHBIX M30BPAXXEHHNA

v

VCTAHOBJIEHHE BEPXHEIO [TPE/IEJIA PABHBIM

HAHBOJIbLIEN MSE MEXTY JIOBBIMU IBYMsL |~ 2704

W30BPAKEHUSIMIU B HABOPE PEAJIbHBIX
V30BP AYKEHHIM

v

BBIYMCJIEHUE MSE MEXY CUHTETHYECKUM 2706
M30BPAXXEHHEM M KAX/IBIM M30BPAXEHMEMB |
HABOPE PEAJTbHBIX H30BPAXKEHHUI

MAKCHUMAJIBHASA

MSE ,BOJIBIIE BEPXHEIO
IPEJIEJIA?

HET

2710 2712
N \ 4 v /
VKAZAHUE HA PACXOXJEHHUE OTCVTCTBUE VKAZAHUS HA
CHMHTETHYECKOI'O PACXOXJEHUE CUHTETHYECKOT'O
_ HMB3OEPAXEHHA W30BPAXKEHHS] OTHOCUTEJILHO
OTHOCHTEILHO HABOPA, HABOPA PEAJIbHBIX M30BPAYEHUI
PEAJTBHBIX M30BPAKEHUI
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2300

IMTPUEM WM TEHEPUPOBAHMWE MATPULIBI ITPU3HAKA, KOTOPAS
ABJIAETCA YACJIOBBIM TIPEJJCTABJIEHUEM U30BPAXEHUA
[MPU3HAKA, U30BPAXKAIOLIEI'O ITPU3HAK

~2902

'

IMTPUEM WJIM TEHEPUPOBAHHWE MATPHULIBI 30HbI 3AMENIEHW A,
KOTOPAS ABJIAETCSA YMCJIOBBIM TTPEJICTABJIEHWMEM 30HbBI HA
HUCXOJHOM M30BPAXEHHWH, B KOTOPVYIO bBYJIET ITEPEHECEH
[TPU3HAK

L~ 2904

:

HOPMHWPOBAHUE MATPHULIbI [TPUZHAKA OTHOCUTEJIBHO
YACTU MATPULIBI TTPU3HAKA, KOTOPAS HE IMPEJICTABJIAET
[TPU3HAK

2906

.

I'EHEPUPOBAHUE CUHTETUYECKOI'O U30BPAYKEHUA HA
OCHOBE (1) MATPHLIBI 30HBI 3BAMEIIEHWA U

L~ 2908

(2) HOPMUPOBAHHOM MATPULIBI [TPU3HAKA

@our. 29
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3000

MACKHWPOBAHUE YACTHU UCXOHOT O U30BPAXKEHHM A, HA 3002
KOTOPOU ITPEJICTABJIEH JIE®EKT

.

BBIUMCJIEHUE METPUKHU COOTBETCTBUSA, OTPAXKAIOIIEN
COOTBETCTBHUA MEXY (1) YACTAMU UCXOJHOT'O
U30BPAXXEHMA, CMEXHBIMU C MACKHPYEMOM YACTBIO, U
(2) APYTUMH YACTAIMHM NCXOAHOI'O U30bPAKEHMA

v

HCTI0JIb30BAHUME BBIYMCIEHHBIX METPUMK COOTBETCTBHMA JIJ1A
3ATIOJIHEHWS MACKHUPYEMOM YACTU UCXOJHOT'O U30BPAKEHUA
YACTBIO M30BPAKEHWS. HE COIJEPX(AHIEVI JEDEKT

.

OBYYEHUE HEMPOHHOU CETU JIJ151 ABTOMATU3UPOBAHHOI'O
BM3YAJIBHOT'O KOHTPOJIA C UCITOJIb30OBAHUMEM CUHTETUYECKOI'O
WN30BbPAKEHWA

®HUr'. 30
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3100

OBYUYEHUE MOJIEJIM YACTUYHOM CBEPTKU, KOTOPAA
COJIEPXKHUT (1) KOJEP C PSIJIOM CJIOEB CBEPTKHU U (2) IEKOJEP C
PSAJIOM CJIOEB CBEPTKH U ITIEPEHOCA, I1T0 MEHBIIIEN MEPE
TTOCPEJICTBOM ITPUMEHEHU, JIJI8 KAXJIOIO OBYYAIOIIETO
M30BPAKEHU S, OBYYAIOIIEIO U30BPAXEHUA U
COOTBETCTBVIOILENH MACKH KAK OT/JEJIbHBIX BBOJIOB B
MOJIEJIb YACTUYHOM CBEPTKU

-3102

v

I'EHEPUPOBAHUWE CUHTETUYECKUX U30BPAXKEHHWH, ITO MEHBIIEN
MEPE ITOCPEJICTBOM IMPUMEHEHUS, JUTISI KAYKIOTO U3 UCXOIHBIX
M30BPAXEHUM, (1) WIM UCXOIHOTO U30BPAXKEHUS, WU
MOJUPHULIMPOBAHHOM BEPCUU UCXOIHOIO U30BPAXEHHS U (2)
COOTBETCTBYIOLIEN MACKH KAK OT/EJIbHBIX BBOJ/IOB B
OBYYEHHVYIO MOJIEJIb YACTUYHOM CBEPTKU

L~3104

e

OBYYEHUE HEMPOHHOM CETH JUISI ABTOMATU3UPOBAHHOTO
BU3YAJIBHOI'O KOHTPOJISI C UCTIOJIB30BAHUEM CUHTETUYECKUX
M30BPAXEHUN

_~3106
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3200

BBIUMCJIEHUE, HA OCHOBE 3HAYEHHWM ITUKCEJIEM HABOPA |_~ 3202
U30BPAXKEHUWN, METPUK, YKA3BIBAIOIIMX PA3JIMUMSA
MEXIY (1) KAJKJBIM U30bPAKEHWMEM B HABOPE
W30BPAXEHUA U (2) KAXJIBIM JIPYTUM HU30BPAXKEHUEM B
HABOPE M30BPAXEHUI

v

I'EHEPUPOBAHMUE, HA OCHOBE BBIUMCJIEHHBIX METPUK, | _-3204
[TOPOTOBOI'O 3HAUYEHUS PA3JIMUMUSA

v

JUTSL KAXKIOT'O CUHTETUYECKOI'O U30BPAKEHU S _—3206

BBIYMCJIEHUE METPUKH CUHTETUYECKOI'O 3208
U30BPAXEHMSA HA OCHOBE 3HAUEHHWIA — i
TTMKCEJIEM CUHTETUYECKOI'O U30BPAXEHHWA

!

OTTPEJIEJIEHUE ITPUTOJTHOCTU CUHTETUYECKOI'O 3210
M30BPAYXEHMS HA OCHOBE METPUKH —]
CUHTETMYECKOI'O U30BPAXEHUS U
TTOPOI'OBOI'O 3HAUYEHHS PA3JIMUMS
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