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AHHOTALUA

HeB0o3MOXXHO MpencTaBuTh COBPEMEHHYIO KHM3Hb 0€3 MCIOJb30BAaHUS IITPUXKOJA.
OH npumeHsieTcst 11 UAeHTU(UKALMK TOBapa Ha Kacce B Maras3WHax, B JOKYMEHTax, Ha
npousBojacTBe. OOBIYHO IS €ro CYMUTHIBAHMS MCIHOJB3YIOT CKaHEpbl, HO HHOTAA
HEOOXOJMMO pacmo3HaTh IITPUXKOJ Ha u300paxeHHH. CyIIEeCTBYIOT MHPOrpaMMBI,
crocoOHbIe 3TO cnenath. Hanpumep, zbarimg, Hanucannas a1 Linux. Ho eciiu mTpuxkoy
3aHMMAaeT HE BCE H300paKEHHE, TO YUCIO OIMOOK TaKMX MIPOrpaMM BO3PACTAET, a
CKOpOCTh paboThl mnajaer. CyLIECTBEHHO YJIYYIIMTh WX KadyecTBO pPaOOThI MOXKHO,
BbIIETIMB 00JNAacTh IITPUXKOAA. B cBoeMm mpoekTe s ucciieqyro mnpoliaemMy OnpenesieHus

00JIaCTH OJJHOMEPHOTO MTPUXKO/Ia HA N300paKEHNUHU.



OraasJieHue

BBEIEHHE. ......eeiitiieiieeeee ettt ettt ettt ettt et b e st e e e eanteeeeeaas 4
MeTo1 CTaTUCTUYECKOTO aHATN3a (PPATMEHTOB H300PAMKEHUS. .. .eeeereeenereeenrreennreeeereennnneens 6
ITepeBo1 M300paXKEHUST M3 IIBETHOTO B UEPHO-0CIIOC. ... .ccccuvieeeerrieeeiiieeeeireeeeeirreeeeeeeenns 6
PazoreHre H300PAKEHUST HA OITOKH. ... .ccvveeeerreerereeeireenreeesereesseeesssseeesasssseeessnssseeessnsssens 8
[ToacyeT MaTEMAaTHUECKOTO OKUIAHUS JITIST KAKIOTO OJTOKA...ceuvvereeerreeeeeeninerrreeeaaeannnnns 8
| QY (0 (S a0 1% (030 (5 0103207 09 0 6 20 12 291 () W O I 03 () 2 F SRR 11
[TocueT pa3HOCTH MATEMATUUECKUAX OMUTIAHMIM. ......vvvieeeeeriiireeeeensnirreeeeesnannnnnnnnnnnnnnnes 12
AHATIUS PEBYIIBTATOB. ... .eeeeeeeruuerrreeeeassnnrrreeesasasrareeesssssssseeessesmssssseessssssssasssssssssssssssssssnsses 13
T P OTOTHIL. ..eeeeeeeiiiiiieeeeeeiiit et e e e ettt e e e e ettt et e e e ettt e e eeessssaaeeesassssbaeeeeessssasaaeeesnssssneeesennnsnes 14
BAKITHOUCHHE. ... eeeeeeeenuerrreeeeeasnsreeeeseasnsssseeeeessssssseeesesnssssssessesssssssesesesssssseessssssssssesesesssssssnnnns 17
CIHCOK CITPABOYHOM JIUTEPATYPBL....ceeuereeeeuireeeairteeeaieeeesaureeesasseeessnseeessanseeessanseeessssnnnnnees 18



BBenenune
HITpUXKOJ CEerojgHs aKTHUBHO HCIOJb3YEeTCS B TOProBIE. DTO MPE/ICTABICHHBII
rpauyecKr WASHTU(PUKATOP TOBapa, KOTOPBIM HAHOCAT HA TOBEPXHOCTh WJIU YITAKOBKY

IMpOAYKTa. Ero MoxHO cUMTBIBAaTh CIICOUAJIbHBIMU CKaAHUPYIOIIUMHA YCTpOﬁCTBaMH.

HTpuxkoq HaXxoAWT NMPUMEHEHHE B CHUCTEMax apXUBHOTO XpaHeHUs. JlOKyMEHTHI,
TpeOyromHe JIUTENbHOTO XPAaHEHHs], YaCTO CKaHUPYIOT M XpaHAT B U(GPOBOM ¢opmare.
CkaHUpOBaHHBI JIOKYMEHT MOJKHO TMpHUBSA3aTh K OOBEKTY ©0a3pl JaHHBIX, s
HOCJIENYyIOIero Moucka. YA00HO caenaTb 93TO, €cld Ha OJaHK JJOKyMEHTa
NpEeIBAPUTENFHO HAHECTH INTPUXKOJ. BpydHYIO CUMTHIBATH INTPUXKOJ C KaXKIOU
HaKJIaJHOH TMepeJl CKaHUPOBaHUEM TpyAoeMKko. HamHoro ynoOHeil u ObicTpee CUMTHIBATD
IMITPUXKOJBI C YK€ CKaHWPOBAHHBIX MOKyMEeHTOB. Y QR-koma ecTh crenuanbHbIE
MapKepbl, KOTOpbIE MO3BOJIAIOT OMNPEICIUTh €ro MOJOXKEHHE, Yrojl IOBOpPOTa M
NEePCIEKTUBHBIE HMCKAXKEHHS, y OJHOMEPHBIX € IITPUXKOAOB TAaKHMX MapKepOB HET,
MO3TOMY HMX pacrno3HaBaHUE Ha H300pPaKEHWU MOXET BbI3bIBaTh TpyAHOCTH. OmHAKO

OJITHOMEPHBIN MTPUXKO 00Ja7aeT OOJIBIION YCTOMYMBOCTBIO K HCKKCHUSM.

[TpuunHON, MOOYAMBIIEH MEHS MPOBECTU JAHHOE MCCIEIOBAaHUE, CTAI0 3HAKOMCTBO
C CYyLIECTBYIOIIEN apXMBHOM CUCTEMOW XPAHEHUS CKAHUPOBAHHBIX KONHUMU JOKYMEHTOB Y
OJHOM KOMHIaHWW. B ykazaHHOM cucTeMe [JIs PACNO3HABAaHHUS IITPUXKOJIA C
OTCKaHUPOBAHHOTO JOKYMEHTa WCIOJB3yeTCs Tmporpamma zbarimg, KoTopas ymeer
pacro3HaBaTh MTPXKOAbL. TOYHOCTH pabOTHI ATOM MporpaMMbl Ha HEMOATOTOBICHHOM
M300paKEHUH HE OYEHb BEJIMKA, KaK U CKOpocTh. [Iporpamma paboraer 10Aro mu MOXET
JOMyCKaTh OIMOKH TPH TOBEPHYTOM Ha HEKOTOPBIM yroyi u3oOpaxenuu. Hammcanbl
QJITOPUTMBI, KOTOPBIEC MOBBIIIAIOT TOYHOCTh PA0OThI ATOM MPOrPAMMBI, OCYIIIECTBISIOIINE
MHOTOKPAaTHOE  IIOCJEIOBATEIBHOE  PACHO3HABAHHWE, YEPEAYEMOE C  IOBOPOTOM
M300pakeHUsT Ha paHee 3ajaHHble yribl. [Ipoliecc pacrno3HaBaHusi OTHUMAET OOJIBIIIOE
KOJIMYECTBO BpeMEHU. BO MHOroM 3T0O CBSI3aHO C pa3MepoM H300paKeHHs, KOTOPOE
MPUXOAUTCS TOBOPAYMBATh W AHAIM3UPOBATH zbarimg, W C TeM, KaKOW MPOIEHT
M300paXeHUsT 3aHMMaeT IITPUXKOJ: €CJIM T0JaBaTh MporpaMMme H300pakeHUeE,

cojiepKallee TOIbKO ITPUXKOJ, TO OHA paboTaeT ropas3io ObICTpee U TOYHEE.



YuuThIBas BbIIIE CKa3aHHOE, MHOIO OBLI IPEIOAKEH CIIOCOO MOBBIIICHUS KauecTBa U
CKOPOCTH pacro3HaBaHUs IITPUXKOJA B OTCKAaHUPOBAHHOM HM300pa’keHWHU. B ero ocHoBe
JISKUT MPEeIBAPUTENILHOE BBIICJICHHE 00JIACTH IITPUXKOJA HA M300paxeHnu. He tpynHo
3aMETUTh TMPHU3HAK MITPUXKOAAa — 3TO MTpuxu. OOIacTh M300pakeHUs], coaeprKaiias
TaKOH e y30p, C BHICOKOH T0JIel BEpOSTHOCTH HE MOBTOpUTCA. B xome paboThl MHOIO
pa3paboTaH METOJ] CTaTUCTUYECKOTO aHanu3a (parMeHTOB H300paXKEHUs Ha MpPeaMeT
HaxoXJeHus Bo ¢parmeHte wmrpuxkoaa. LITpuxkoqy xapakrepHa O4YeHb 4yacTasi cCMEHa
BeTa MukKceneil mo mwupuHe. [IpoToTHm mporpamMmbl, BBIACISIONICH INITPUXKOJ, OBLI
HamucaH Ha s3bike Python, mMOCKONbKY OH OTHOCHTENBHO HM3Y4YEH MHOIO IO HIKOJBHBIM
pOoeKTaM, 4TO O00eCMeYmsi0 CKOPOCTh M TPOCTOTY HamucaHus anroputma. [IporoTumn
TaK)K€ BU3YAJIM3UPYET padoTy MeTola, C MoMollbio Oubanoreku Qt ¢ mpociIoWKou uis

Python — PQt5 u 6ubnuoreku Pillow.



MeToa cTaTUCTHYECKOI0 aHAIN3Aa (PPArMEeHTOB
U300paKeHus1

MeToa COCTOUT U3 CIECAYIOMINX 3TAIOB:

® [IEpPEBO/J1a M300PAKEHUSI U3 IIBETHOTO B YEPHO-0€eIoe

e pa3OueHust N300pakeHus Ha OJIOKU

® [10/ICUET MAaTEMaTUYECKOTO OKUAAHUS JUISl KaKI0ro OJ0Ka
® 10/ICUET AUCTICPCHUH TSI KAXKI0TO O1I0Ka

¢ AHAJIN3 PE3YJIbTATOB

IlepeBox u3o0paxkeHusi U3 HBETHOTO B YepPHO-0eJ10€

Hltpuxkox  um3o0paxkaercs  4YepHO-OENBIMH  TOJOCKaMH, TOSTOMY  IPOIIE
aHAIM3UPOBATh YEPHO-0CITyI0 KAPTHHKY, IJIsl 3TOTO HEOOXOJMMO MEePEBECTH N300paKeHUE
B YEPHO-0esoe, B KOTOPOM KaXKIbl MUKCETh M300paKeHHs 3aKOJIMPOBAH OJHUM OHUTOM.

MHo0 paccMOTpPEHO JiBa croco0a KOHBEPTAIIUU N300paKeHUs B YepHO-0eoe.

B o00oux cmnocobax mnpeaBapuUTENbHO LBETHOE H300paKEHUE MEPEBOJUTCSA IO
ApKOCTU B cepoe. B mepBoMm cmocobe, mo cepoit Touke (128), koTopas BbiOMpaeTcs B
1eHTpe Bcero auamazona (0-255) rpaganuii ceporo, MUKCEIU pPa3feisioTcs Ha 4YepHO-
oenoe. Ho Takoif cmoco0 MOAXOAUT TONBKO JJi MPABUIBHO 3KCIHOHUPOBAHHBIX

dboTorpaduit 1 CkaHUPOBaHHBIX U300pakeHu (puc 1.)

’
«Babouka» Pa3seneHue pyk B CTOPOHbI LWiar 8 cTopoHy
A MbILIL FPYAN

T

Pucynox 1: H3o6padsicenue ¢ npasuivHoll
oKCno3uyuell Pucynox 2: I'ucmoepamma x puc. 1



['mcrorpamma Ha pHUCYHKE 2 JEMOHCTPUPYET pACIpENCIICHHE IUKCEIeHd Ha
n3o0paxkenuu 1 no sipkoctu. [Ipu ucnonb3oBaHUU MEPBOTO crocoda, HE0OXOAUMO B3SITh
BCE MHKCEIN C LIBETAMM JIEBEE MEIUaHbl ((KUPHOM JIMHHUM), U NPeoOpa3oBaTh B YEPHBI,

BCC IIBCTaA CIIpaBa OT MCAUAHbLI HAJ10 Hp606p330BaTB B OCIIBIN.

st hotorpaduii ¢ mIoXoil 3KCMO3UIKENH ITOT CIOCOO HE MOJONIET, TOTOMY YTO
camblii Oenblii 1BeT (ororpadun He OyAeT JexaTb IpaBee MeIUWaHbl rpaduka Wi,

HAa000OPOT, CaMblil YEPHBII LIBET OKAXKETCS MpaBee MEIMaHbl KaKk Ha TUCTOrpaMMax puc. 3

u puc. 4.

Pucynok 4: I'ucmoepamma 3amemnenno2o

Pucynok 3: I'ucmoepamma nepeceeuennozo
uz006padicens

uz0bpadicenus

Bropoii cnoco® mno3Bosisier n30ekaTh MOTEPU UYEPHOro M Oeloro IBETOB MpHU
NEPEBOJIE U3 CEPOro B UEPHO-OENBIi, @ 3HAUUT, U OTEPH IUTPUXKOAa. Bo-BTOpOM criocobe
HE0O0X0IMMO BBIOPATh CEPyI0 TOUKY HE M3 CEpeAMHBI BCETO AHMAana3oHa, a U3 CepeauHbI
TOJILKO TOTO JMara3oHa, KOTOPHIN MPUCYTCTBYET Ha M300pakeHWHU, TUCTOTpaMMa pHC.S

WJUTFOCTPUPYET 3TOT METOJ.

Pucynok 5: F'ucmozpamma 3amemuenno2o uzobpasxcerus, 2-ot
cnocob obpabomku



B nanucanHo# nmporpaMMe HCHONb3yeTCs MEePBbIi CIIOCO0, MTOTOMY YTO OH OBICTPHIN
¥ JOCTATOYHO TOYHBIHN i1 CKAHUPOBAHHBIX HAKJIAJHBIX M3-32 IOCTOSHHOW M MPaBUIHLHOU
HKCIO3UILIMM, OJHAKO €CIM 3Ty IMporpaMmy HCIOIb30BaTh Ha (doTtorpadusx, TO
HEOOXOMMO TPHUMEHSTh 2-0M cmocod, B TakoM clly4ae Jaxe 3acBEUCHHBIE WIIU
3aTeMHeHHbIe (oTorpaduu OyIyT MEPEBOAUTHCS B 4YEpPHO-OEIbIN I[BET 0€3 CEepbe3HBIX
MoTepb, W IITPUXKOA HE OymeT mpeoOpa3oBaH B TOJBKO OEMyH0 WJIM TOJBKO UYEPHYIO

00J1aCTh.

Pa3zOouenune uzodpaxxkenusi Ha 0JIOKH

Heo6xonumo pazaenuth n3o0pakeHue Ha (PparMeHThl, BHICOTA KOTOPBIX OYyJIET HE
OoJIbIIIe TIOJIOBHHBI BBICOTHI IITPUXKOJA, & IMMPHHA OyIeT B JIBE BBICOTHI OJIOKA, TakKas
IMIMPUHA TapaHTUPOBAHHO OYJET MEHBIIE IIUPHUHBI IITpUxKoaa. [Iporpamma mpoToTHIl

WJUTFOCTPUPYET 3TOT LIar Ha puc. 6.
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Pucynok 6: Pesyriemam pabomsi npocpammvl-npomomunda - OejleHue
uz0opadicenus Ha ppazmenmol

Hoz[cqu MATEMATHYCCKOI'0 OKUJIAaHUA AJIA KaKA0I0 0JI0Ka
B nmanHoM Merone 3a Ciy4dalHyI0 BEJIMYMHY HNPUHHAMAETCS KOJIMYECTBO TPYIII

MAKCeJIeH OJTHOTO MBETa, UAYIIHNX MOJAPSI, B CTPOKE OJHOTO OJIOKA.

Ha pucynke 7 nokazan ojiuH (parMeHT U300pakKeHus1, HE TOMABIINMA B IITPUXKO/I.



Pucynox 7: Brok eéne wmpuxrxooa
B nepBoii cTpoke BeIOpaHHOTO OJIOKa CydaiHas BEJIMUMHA COCTAaBIsCT 4, T.€. B ATOM

CTPOKE 4 rpynIbl MUKCEIEH.

JIJisi BBIOpaHHOW CITy4alHOUW BEJIIMYWHBI MMOJCYMTAEM MAaTEMAaTHUYECKOE OXKHJIAHWC B
CTpokax Oyoka. B cimydasx korga 00K HE MOMAJET B IITPUXKOJ, MaT. OKHJIaHUe OyaeT
Majo, B 0Jioke Ha puc. 7 MaT oxuaanue Oynaer paBHo 6.28. Ecnu ke BbIOpaHHBIN 010K
MOTIAIET B INTPUXKOA, TO MaTEMaTHYECKOE OXKHJaHWE OyaeT 3HAYMTEIHbHO OOJIBIIE:

11(puc.8).

Pucynox 8: Brnok 6 wumpuxkooe
[TosTomy HeoOXoAMMO HaWTH HauOOJbIIEE MaT. OXKHUIAHUE M CPAaBHUTHb C Mar.
OXHNIJaHHUEM KaKXKIO0I0 6HOKa, €CJIM OHU pPaBHLBI, TO OJIOK JIEKUT B IOTPHUXKOJAC U IMOAXOJUT
HaMm. Ho HGO6XOI[I/IMO Y4€CTh INOIpCIMHOCTb, BO3HHUKAIOIIYIO H3-3ad IIG(i)GKTOB
I/I306pa)KCHI/I$I, TOrga MarT. OXKHUJIaHUC B 0JI0KaX MOXKET HEMHOI'O HU3MCHSATHCA, IIOOTOMY
HE0OX0MMMO B3sTh 3amac B 15%, 4ToObI Bce OJIOKU, HAXOMASIIMECS BHYTPH INTPHUXKOJA,

OBLIIN BBIIEJICHEI.

OpHako mpW TakoM BBIIENIEHUU OyIyT BbIOpAHBI TOJBKO OJIOKH, CTPOTO JIEKAIUe
BHYTpH mTpuxkona. Ha pucynke 9 mpomeMoHCTpupoBaHa paboTa MPOTpaMMbl IPH
aHaJIM3e CPEHEro MaT. OkujaHus. KpacHbIM BBIJIETICHBI OJIOKH CO CIIMIIKOM MaJIeHbKUM

MaT OXHMIAAHHUCM. OTtyeTmBoO BHUAHO, 4YTO BbIACJICHHAsA o0nacTh 3aHMMaeT HE BECh



mTpUXKoJ. YToObI BHIOpaTh BECh IITPUXOA HEOOXOAMMO 100AaBUTH MO OAHOMY OJIOKY C

KaXJ0il CTOPOHBI.

(THTE ARG AT e R A O g R

Pucynok 9: Pezynomam pabomei npocpammuvl npu aHaiuze
CKAHUPOBAHHO20 OOKYMEHMA

Jis aHanm3a M apXUBUPOBAHUS CKAHMPOBAHHBIX JOKYMEHTOB JOCTaTOYHO
UCIIOJIb30BaTh TOJIBKO MaT. O)KUJaHUE ClydailHOM BennuuHbl. Ho ananus mat. okumaHus
MOXKET JlaBaTh cOOM mpH 00paboTKe M300pa)KeHUsl ¢ 3allyMJICHHBIMH OOdacTsIMu (puc.

10), moTomMy 4TO B 3alIlyMJICHHBIX (DparMeHTax Mat. 0>KHJIaHUE TOXKE OyAeT OOJIBIINM.

Pucynok 10: Pe3ynomam pabomul npocpammbvl O GHAIU3ZY MAM.
ooicuoanus pomoepaghuu ¢ 3auiymieHHbIMU 001ACMAMU

10



IHoacuer aucnepcun AJs KaKIA0T0 0JI0KA
JUis TOBBIIMIEHUST TOYHOCTH QJITOPUTMA MOXKHO TaKXKe MOCUUTATh JUCIIEPCHUIO
KaXJ0ro Oyioka. Y 0OJioka B 3alllyMJIEHHOM oOjacTu Aucnepcust Oynaer OoJiblie, YeM y

0JI0Ka B IUTPUXKO/IE.

14
10

12
12
14

Pucynox 11: Brox 6 sauymnennot oonacmu Pucynok 12: Bnok 6 HaK10HHEHOM WMPUXKOOe
Ha pucynkax 13 wu 14 mnpexacraBiensl rpaduKd KpUBOW HOPMAIBLHOTO
pacripenienieHust ajs OnokoB ¢ pucyHkoB 11 um 12. Jlns Onoka, mpencTaBiIeHHOTO Ha
pucynke 11 nmucnepcusi paBHa 5.84. Jlns Oiioka, MpelCTaBICHHOTO Ha PUCYHKE 12,
nuctiepcust paBHa 0.2. OdeBujHO, 4TO B OJIOKaX 3allyMJIEHHBIX oOOJsiacTeil pasz0dpoc

Clly4ailHO BeJWYUHBI OyneT OOJbLION, a B IITPUXKOAE pazOpoc CiaydyallHON BEIMYHUHBI

OyJIeT CTPEMUTHCS K HYIIIO.

Nz Nez=a

Kon-so niep.

LI ] Kon-so niep.

012 3 456 7 8 91011121314 01 2 3 456 7 8 91011 12 13 14

Pucynoxk 13: Kpusas nopmanbnozo Pucynok 14.: Kpusas nopmanwbro2o
pacnpeoenenus K puc. 12 pacnpedenenus K puc.13

PN W S o N
P N W b o N

Pucynox 15 pemoHcTpupyer paboTy NporpaMMmbl MO TOJCYETY JAUCIICPCHH,
porpamMma BBIBOJMT Ha DKPaH 3HAUCHHUS JAUCIIEPCUU IS KaKIIOTO OJI0Ka, a TakyKe OJIOKH,

HCTIOAXOJAIMIUC 11O JUCIICPCHUU 3aKPaAINBACT CHUHUM.

11



Pucynok 15: Bvi6o0 npoepammel npu noocueme oucnepcuu

IHoacyer pa3HOCTH MAaTEMATHYECKUX OKHIAHUI

Jist emie OONbIIEro YTOUHEHUS! METO/Ia MOKHO MOCUNUTATh PA3HOCTh BEPTHUKAIBHOTO
U TOPU3OHTAJIBHOTO MaT. OXHJAaHus OJ0okoB. MoJyllb pa3HOCTH TOPU3OHTAIBHOTO HU
BEPTUKAJIBHOIO MAaT. OXHUAAHWS, HOPMHUPOBAHHOTO IO pa3Mepy OJioka, sl OJIOKOB,
coJlepKallluX IITpUXKoA MakcumaiieH. Ha pucynkax 16, 17 moka3aHbl OJOK BHYTpH
HITPUXKOJA U OJIOK BHE IITPUXKOJA COOTBETCTBEHHO, BEPTHKAIBLHOE MaT OKMJIAHUE IS
nepBoro Oi1oka 1/7, ropuzontansHoe 11/14, ux paznocts 0,9. V Gnoka BHe mITpUXKOAa

BepTUKaIbHOE MaT. oxkuaanue 2.21/7, ropuzonranbHoe 6.29/14, ux pasnocts 0,13.

1j1j1]1f1)1]1 2|2|1]2]2]1]2]|3]3]4a]|3]3]2]1

N (N[ Njo| NN

Pucynok 16: Brok énympu wimpuxkooa Pucynox 17: Bnok éne wumpuxkooa

12



AHaJm3 pe3yabTaTOB

Od4eBuHO, YTO UCIOJIB30BATh TUCIIEPCUIO O€3 MATEMATUYECKOTO OKHUJIAHUS HETh3S,
MOATOMY HEOOXOJMMO COBMENIATh PE3yJbTaThl Pacue€TOB MaT. OXKUJAHUS U JUCIEPCHH,
TOrIa C BBICOKOM TOYHOCTBIO OyAET BBIAEIECH Bech IITpuxkoa. Ha pucynke 18
MPE/CTaBIICH pe3yJbTaT PabOThl MPOrPaMMbl TOCJIE CIOXKEHUS PE3yIbTaTOB PACUETOB

JAUCIICPCHUHU U MAT. OKUAaHU.

TV 00D 00 000 A O OO A

Pucynok 18: Bbi600 npoepammel npu ananuze pe3yibmamos

13



Z[EMOHCTpaIIHOHHbeI IPOTOTHUII AJITOPUTMA
[Iporpamma HamMcaHa Ha s3bIK€ NUTOH. Mcnosb30BaH NPUHIMI JEKOMITO3WLINH,
ONKCAaHHBIE KJAcChl BBIHECEHbl B pa3Hble (aiiabl Jis TPOCTOTHI  BOCHPHSTHS,
BO3MOYKHOCTH OBICTPOrO BHECEHHUsI M3MEHEHUW U HCIpaBlieHus ommOok. B mporpamme
uCcHoab3ytoTcss Moayn itertools, Pillow, PyQt5, dotmap. Taxke ucnonp3oBaH Kiacc w3
nporpammbl  QtViewlmage.py, BbUIOKeHHOM B OTKphITOM Joctyne Ha GitHub. Ha

pucyHke 19 npeacraBieHa CTpyKTypa IporpaMMel.

Main.py
Y
Controller
Ui_MainWindow BlockLayres BarcoderFinder
QtimageViewer LayerList

Pucynox 19: Cxemomuunoe npeocmasnenue cmpyKkmypuvl npocpammbl

3arpy3uTh u300pakeHue Jjisl aHaJIu3a MOKHO € TOMOIIbI0 MYHKTa «OTKPBITH B MEHIO

«®Daitm» (puc. 20).

Pucynox 20: Bvi600 npoepammul npu 3anycke

14



[Tocne oTkphITHS W300paKEHUsSI 3aMOJHAIOTCS TPU OKHA. BepxHee JieBoe OKHO
MOKa3bIBAET U300pKEHUE, BEpXHEE MPABOE MOKA3BIBAET CJIOH, KOTOPHIE MOXKHO MPOSIBUTH

H CKPbITb, @ HHKHCC OKHO coo61uaeT ITIOJB30BATCIIIO O XOJ€ BBIITOJIHCHUA paGOTBI (pI/IC

21).

W1 Barcode Recognizer - o X

®aiin

R 0 00 O 0 e et H Tpssniins Goxoe

RR - Matoxuaarme (cTpoxu)
[ Maroxuaarve (cron6usi)
(] PaswocTs matoxmaanmit
[ Avcnepcns (cTpokn)

Pucynox 21: Bv1600 npoepammwl nocie ebluucienut

Jlyiss mpocMoTpa pe3ySbTaTOB BBIYHMCICHUN TOJIB30BATEI0 HEOOXOIUMO OTMETUTH

raJIOYKON UHTEPECYIOINIe ciou. (puc. 22)

W1 Barcode Recognizer - 8 X

®aiin

[ fpanyus 610x08

[J Maroxwaanve (crpokw)
[ Matoxwaarve (cron6usi)
[ PaswocTs Matoxwaanuii
Aucnepcna (cTpoky)

0 o

& CTpokax 670Kkos.
& CTon6uax 610koe.

Pucynox 22: Bv18o0 cnos ¢ oucnepcuetl
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[Ipy HanOXEHUM CIOEB IUCHEPCHUH, MaT. OKHUJaHHE (CTPOKH), PA3HOCTh Mar.
OXKHUJIaHUK OyAyT HE 3aKpalleHbl TOJbKO OJOKM BHYTPH IUTPUXKOAA, YTO MOATBEPKIAET
3¢GEeKTUBHOCTh NMPUMEHEHHMS]  CTAaTHCTUYECKOTO  METojJa  aHaim3a  (parMeHTOB

nu3zo0paxkenus. (puc. 23)

1 Barcode Recognizer I
Qain

Tpanuus 610K08
Matoxuaanme (cTpokm)
[ Maroxuanve (cron6us))
PasHOCT, MaToXMaaHMi
Ancnepcus (CTpokw)

KowgepTupyen usobpaxcesne & uepHo-Genoe.
Beimcrment 2 usera nuceneii &
Beincnmen 2 usea nuceneii &

Pucynok 23: Bbi60o0 npozpammbl npu HAL0HCEHUU CI0€8 MAM. 0HCUOAHUS, OUCNEPCUL,
PAa3HOCMU MAm. OHCUOAHUSA
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3akioueHue
[IpenyiokeHHBI MHOIO CTATUCTUYECKHA METOJ aHainn3a (parMEeHTOB M300paKeHUs
JIOCTaTOYHO TOYHO U OBICTpO paboOTaeT MpU aHaIu3e CKAaHUPOBAHHBIX HM300paKeHUN U
MOXET 3HAYNUTEIBHO YCKOPUTh apXMBALUIO JTOKYMEHTOB B KOMIIAHUU 3aCUET MOBBIIICHUS
CKOPOCTH pacrlo3HaBaHMs MITpuxkoaa. OJHAKO Ha HEKAYECTBEHHBIX QoTorpadusix c
3alIyMJICHHBIMU OOJIACTSIMU WJIM HEMPABUIIBHOW SKCIO3UIMEN METO/ MOKET J1aBaTh cCOOU.
HanucanHpiil 1eMOHCTPALlMOHHBIM IPOTOTUIl WJUIIOCTPUPYET IPEIIIOKEHHBIM METOI U

IMO3BOJIACT UCIIOJIB30BATH €T'0 HA PA3HBIX I/1306pa)KCHH$IX.

Python, Onaromaps AMHaAMUYECKON THUINHU3ALMUM W MPOCTOTE OTIALKUA, XOPOULIO
HNOJIXOJUT JUIsl NPOTOTUIMPOBAHUS, OOECHEeuMBas BBICOKYIO CKOPOCTb JOCTHIKEHMS
pe3ynbTata. A 6mbnuoTexka Qt mMo3BoJsieT pa3padaThiBaTh MPHIOKEHUS C rpaduyecKuM

uHTEPEHCOM JIETKO U OBICTPO.

PaCCMOTpCHHBIﬁ MCTOJ HC UYYBCTBUTCICH K HC3HAUUTCIBHBIM ITOBOPOTAM

I/I306pa)K€HI/IH, YTO YaCTO CIYYACTCA IIPHU CKAHUPOBAHUU NOKYMCHTOB.
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Cnucok CripaBOYHOM JIUTEPATYPbHI

1) Buxkunenus ( https://ru.wikipedia.org/ )

2) stackoverflow (https://stackoverflow.com/)

3) GitHab nporpamma QT Viewlmage

ot aBTopa Marcel Goldschen-Ohm <marcel.goldschen@gmail.com>

4) Qt Documentation (https://doc.qt.io/qt-5/index.html)

5) YuebHuk «Aurebpa W Hayajga MaTEMaTUYECKOTO aHalIM3a» JUIsl  ydalluxcs
00111e00pa3oBaTeNbHbIX yUpexkIeHu (mpoduibHbii ypoBeHs) 11 kmacca yactes 1

(A. T'. Mopakosuy, I1.B. CemenoB)
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