Bce, YTO HYKHO 3HATH MPO CMAPT-00bEKTHI B
dororuomne

Jlnst MHOTHX TOJb30BaTeneil (oTomona, OCOOCHHO Il HAYWHAIONIUX, HHCTPYMEHT CcMapm-00beKknivl
SBIIIETCSL OOJBIION 3aragkoil. IToOMy CIOCOOCTBYIOT HEOOJNbIIOE HATWYKEe WHPOPMAIIMU B UHTEPHETE U B
yueOHHMKaX, a TaKKe CJOXHBIH IMPOIECC OCBaWBaHUS HMHCTPYMEHTa METOJOM «TBIKa». Temeph 3TO B
MIPOIIUIOM, B 3TOH CTaThe 5 pACCKaXy BCe, YTO HY?KHO 3HATH PO CMAPT-00beKTHI B (poTomIONE.

DTOT MHCTPYMEHT OTHOCHUTCS K MAJUTPE CIOEB M MPEACTaBIsieT 3 cedst 0ocoOblid BUA cios. BemomHamTe-Ka,
910 OTOOpakaeTcs B 3TOM manmutpe? — [ JIaBHBIM 00pa3oM, M300paKEHUsI, KOTOPHIE MBI PEHAKTUPYEM.
CMapT-00BEKTBI — 3TO T€ K€ N300paKEHHS, HO OHU 00JI1aIaf0T BAKHBIMH U TIOJIE3HBIMA OCOOCHHOCTSIMU.

CMapT-00beKTbl — 3TO KOHTEHHEPHI, KOTOPhIE KOMAT B cebe BCI0 MH(OPMALIMIO MO UX PEIaKTUPOBAHHUIO.
Onu 6€CKOHEYHO J0JIT0 HAaTyBAIOTCS OT 3TOT0 MOTOKA JAHHBIX B OTJIMYUU OT MPOCTHIX CIIOEB-U300pKEHUH.

Yro st0 maer? Eciau oObrdHOE M300paskeHNe, HAPUMEp, IPYU U3MEHEHUH pa3Mepa B CTOPOHY YMEHBIICHUS
0€3BO3BpAaTHO TEPSET CBOM NHKCEIH (MX HEIOCTATOK OTYETIMBO BHICH, €CIM MBI BAPYT PELIMM BEPHYTH
Takoe M300pa)KeHHWE B MCXOJIHBIA pa3Mmep), TO CMapT-O0BEKTHl HUUYEro He TepstoT. OHU oToOpa)kaeT Te
MUKCEIIH, YTO HYXKHBI TSI KOPPEKTHOTO OTOOPaKEHUSI YMEHBIICHUS, HO €CJIM MBI YBEIUYUM B UCXOJHOE, TO
HE/IOCTAIOIINE MUKCENIU OYAYT BOCCTAHOBJIEHBI U3 TAaKOTO KOHTEHHEpa. A 3TO 3HaUUT M300paxeHue Oyner
BHOBb YETKUM 0€3 €INHOTO HUCKaKEHHUS.

Taxum 00pazom, 3T KOHTEHHEpHI XpaHAT B ceOe BCe M3MEHEHHUS U TOTOBHI B JII000 MOMEHT BEPHYThH BCE B
MpeXHEe COCTOSIHUE 03 MOTEepH KauecTBa. ITO OYCHb HY)KHO, KOT/Ia TI0JIh30BaTENb, HAIIPUMED, 3aHUMACTCS
co3/laHueM Koiiaxa. B Takoil pabote TpeOyeTcss HCIOIb30BaTh MHOTO MCXOJHBIX M300paXeHHH, KOTOpPhIE
TO ¥ JICJIO HY)KHO MEHSTh B pa3Mepax ¥ NPUMEHSTh pa3Hble d3PHEKThI U QUIBTPHI.

31ech cpa3y BHICH OYEBHIHBIN MHHYC — TaKHe KOHTEHHEphl OyIyT pacTH B CBOEM BECe, 4TO BIHUSET Ha
UTOTOBBIN pa3mep (aiina.

JIroboe m300pakeHne MOXKHO CHAENaTh Kak cMapT-o0bekT. Ha mamuTpe cinoeB Takoe mn300pa)keHue-cion
oTroOpakaeTcsi C MaJCeHbKHM 3HaYKOM B HIDKHEM ITPABOM YTy MUHHATIOPHI:
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OcHOBHBIE MM0JIe3HbIE CBOMCTBA CMAPT-00bEeKTOB (hoTOIIONA
1. UI3MeHeHMe pa3MepoOB 6e3 NoTepu KayecTBa

B mnpumepe Bbllle pa3o0paHO 4YAacTO MCMOJIb3YEMOE CBOMCTBO, CBSI3aHHOE C H3MEHEHHMEM paszMepa
n300paxkeHuss Oe3 moTepu KadecTBa. JlaBaliTe MOCMOTpUM Kak 3TO BBHITJSAWT Ha mpumepe. lIpoBeaem
CTaHJApPTHYIO OIEpalio, C KOTOpPOHl cTajkuBajics J000M Moyib30BaTelb (POTOMIONA: YMEHBIIUM
n300pakeHue, a 3aTeM HOIbITaeMcst 00PaTHO €ro YBEIHYUTh.

Chauana npodejzaem any onepayuio ¢ 00bIKHOBEHHbIM CJZO@M'M306pa3fC€Hu€M.'
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Kak BunauTe, mocie MONBITKM BEPHYTh PUCYHOK B HMCXOJHBIM pa3Mmep, OH CHUIBHO HCHOPTHIICA (CTan
PasMBITBIM). DTO IPOU3OIILIO M3-32 TOTO, YTO MPH YMEHBIIEHUH, (DOTOIION MOTEPST MUKCETH, KOTOPBIE EMY
HE HYXXHbI B YMEHBIICHHOM BHUJI€. A KOI'Jla Mbl PacTSHYJIH 00paTHO, TO (POTOIION HE MOKET CaM HapUCOBATh
HE/IOCTAIOIIET0, TOITOMY OH MPOCTO PACTATUBAET TO, YTO OCTAJIOCH, BOT M MOSIBUIICS 3(P(PEKT pasMbITHSL.

Tenepw npeobpaszyem uzobpasxicenue 8 CMapm-o0veKm U HOBMOPUM IKCNEPUMEHM.:



[Tocne yBenuueHus: U300pa)KEHUE COBEPIICHHO HE M3MEHWJIOCh U OCTAJIOCh MPEXHUM. DTO MPOU3OILIO
Omaronapst TOMy, 4TO B KOHTEHHepe cMapT-00beKTa COXPaHWINCh T€ MUKCENH, YTO (POTOIION MOTepsT MpU
YMEHBIIIEHUH, a KOTa MoTpedoBaioch YBEIHUNUTh, IPOrpaMMa BCe BOCCTAaHOBHIIA HA MPEKHUE MECTA.

2. YMHbIE QUIABTPBI

K 0OBIKHOBEHHBIM H300paKEHUSAM-CIIOSNM MOKHO MPUMEHATh GuiIbTpbl. OHAKO, €CIIM pedb UAET O CMapT-
00BEKTaxX, TOTAA U PUIBTPHI CTAHOBSTCSI HE COBCEM OOBIKHOBEHHBIMHU, & YMHBIMH !

Omnsth 0OpaTHMCs K CpaBHEHUM /i HarsiiHocTy. Koraa Mbl mpuMeHsieM GUIBTPBI, TO CIIOH HEOOpaTUMO
n3Menserca. Hanpumep, ucnons3oBanu Pazvsimue no I'ayccy — n300paxkeHue CTAIO Pa3MbITBIM U TOUKA.
Ecnn 4To-TO HE Tak MOIY4YHJIOCh MBI TOJIBKO MOKEM OTMEHUTh HEBEPHOE jielicTBUE Ha nanutpe Mcropus. A
€CIIM Mbl OCO3HAJIM CBOIO OLIMOKY CIIMIIKOM IO3JIHO, KOTJa YK€ yCIEeJIX MHOTO 4ero Apyroro Jo0aBUTh K
n3zobpaxenuto? Kak ucnpaButs 3101 punbstp? — Hukak. Bee nepenensiBate 3aHOBO.

Jlpyroe nieno, eciy Mbl MCIONB3yeM YMHbIE (DUIbTphl. BermoOMHMTE-Ka, YTO ST TOBOPHJI, YTO Takoe CMapT-
00BEKTBI? — DTO KOHTEHHEPHI, KOTOPHIE XpaHAT B ce0e BCIO MHPOPMALUIO. 3HAYUT OHU OYIyT XPaHUTh H
uHpopMmanuio 00 H300pakeHUH A0 TNpPUMEHEHUs (UiIbTpa, a 3HAYUT K ITOH HMHOOPMAIMM MOXKHO
0€300JIe3HEHHO BEPHYTHCA.

Korna Bel npumeHnsiere J1000i GUIBTP, CIIOH cO cMapT-0OBEKTOM Ha manutpe OyaeT oToOpa)kaTh 3HAUYOK
BuauMoctu punbtpa. Takum 06pa3om, ero MOXKHO B JIF0O0€ BpeMs OTKITFOUUTD.

Bbonee toro, eme nosiButcsa Macka Gunbrpa. biaarogaps et MoxkHo erie Oosiee JeTalbHO HACTPOUTH QUIIBTP.
Hanpumep, caenats Tak, 94To0bl TO )& Pasmvimue no I'ayccy ObUIO HE Ha BCEM M300paKEHUH, a TOJIBKO Ha
€ro YacTH WU CeNaTh KaKue-HUuOYAb IJIaBHbIE ITEPEXO/bI.

Ha nanutpe cnoeB ymHbie GUIBTPHI OyAYT BBITJIAIETH TaK:
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Coset

Ecnu Bbl ucnomns3yere Photoshop CS6 wnm BeIle, TO MOXXETE CTOJIKHYTHCS € MPOOJIEMON OTCYTCTBHS
HEKOTOpPbIX (QUIBTPOB B MeHI0. OHM ObUIM mepeHeceHbl B lanepero ¢uiubTpoB. M ecnu ucmonb3oBaTh
GuIbTp IpsSMO U3 3TOW rajeper, To Ha NAJUTPe caoeB (GoTouon He OyaeT MUcaTh ero HAMMEHOBAHUE, YTO
KpaifHe HeynoOHo. [ peneHns JaHHOM MPpoOIeMbl — YUTANTe ITY MHCTPYKIUIO.

3. PegakTupoBaHue COAepKUMOro

[Ipu pegakTUPOBAHWU CMApPT-OOBEKTOB €CTh ONPECIICHHBIC OrpaHWYCHHs. MbI TOBOPHIIH, YTO MOXKHO
W3MCHHTh pa3Mep, NMPUMCHHUTh yMHBIC (DHIBTPBI, €IIe MOXXHO TpaHCHOpPMHUPOBAThH, 1ehOPMHUPOBATH M
BBIACIATH. OCTaJ'IBHBIe HeﬁCTBHH, HaHpI/IMep, pI/ICOBaTB KHCTO‘IKOfI, ITIOJIB30BATHCA JIACTUKOM H TOMy
MOOOHOE J1eJIaTh HeJIb34l.

A eciii BCe-TaKM OUYE€Hb XOUETCsl, TOTJa HY>)KHO TIEPEUTH B pekuM PerakTUpoBaHmne COAepP:KUMOrO.

Knukaure mpaBolf KHONKOM MBIIIM MO CJIOI0 CO CMAapT-OOBEKTOM, B MOSBUBLIEMCS MEHIO BbIOepHTE
KomaH1y PegaktupoBare cogepkuMoe 1M00 KIMKHUTE 2 pasa [0 MUHUATIope ciios. B wuTore 51O
n300pakeHNe OTKpOETCs OTAEIbHO B HOBOW BKJIaake. TaM OHO OyaeT Kak camoe OOBIKHOBEHHOE
n300pakeHne, KOTOPOE MOKHO PETaKTUPOBATh KaK XOTHUTE.
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Camoe Ba’KHO€, YTO ITOCJI€ TOI'0, KaK BbI COXPAHUTE BCEC N3BMCHCHU A, UBMEHHUTCSA U TO 1/1306pa>KeHHe, YTO BBI
Ha3HA4YaJId CMapT-00BEKTOM.

BoT, 4T0 mpow3onuio: Korjaa Bbl CO3AAaE€TE CMApPT-OOBEKT, (POTOILION CO3JAET U3 HEro OTICNBHBIN (haii,
KOTOPBIA XpPAaHUTCA B CHCTEMHBIX IMamkax nporpammbl. Takoi ¢aitn umeer pacmupenue PSB. To ects
CMapT-00BEKT — 3TO OTACNBHBIN (ailsl (3T0 BaXKHO).

BriOpaB komanny Pedaxmuposanue cooepicumozo, Bbl TMEPENUIH K PEJaKTHPOBAHUIO caMoro (aiina B
pacmmupernn PSB. [TosToMy, Bce m3MeHEHUsI CHaudaja 3amuCchIBAlOTCA B ATOT (alil. A MOCKOJBKY JIpyrue
BKJIQJIKM C JOKYMEHTaMH cojepxkar B ceOe 3ToT (aiiia, OHM aBTOMATHUYECKH OOHOBISIOTCS W BCeria
MOKAa3bIBAIOT aKTyallbHOE cofiepKUMoe (aiina.

ITOT MeXaHHM3M MOKHO MPHUMEHUTh KaK K OJHOMY CMapT-00beKTy, TaK U K rpynmne. Beibepure n8a n
Oosee clost Ha MAMTPE, KIMKHUTE MPAaBO KHOMKOW MO0 HUM M BeIOepHUTE KoMaHy [Ipeobpa3oBarhk B cMapT-
00BbeKkT. B nTore BbI MoTydnTe TOJIBKO OJUH CIIOH, KOTOPOH Kak Obl MX OOBEAMHWI B OJIMH, HO Ha CAMOM
JieTie, €CII TIePEHTH B PeXKUM PETaKTUPOBAHUS COACPKUMOTO, TO BBl YBUAUTE BCE ATH CIIOH B OTIEIBHOCTH.

['maBHOE HE 3a0BITH COXPAaHUTh BHECCHHBIC U3MEHEHU!
4. Co3aaHMe CBSI3aHHbIX KONMUIM

Mexanusm pabotsl daiina PSB s He 3ps pacnucan. [lo cyTu, Bce cBoicTBa pabOTAIOT OTTATKUBASICh UMEHHO
oT 3Toro. Ecnmu BBl MOHSIM Kak OH pa0OTaeT, TO HE COCTaBUT TpPyJAa IMOHATh W TNPHHIUI JCHCTBUS
OUYEPETHOTO CBOMCTBA — CO3/1aHHE CBSI3AHHBIX KOMMIA.

dororron mo3BoJISET CACaTh KOIMMU CMapT-00beKTa Ha MaJUTPE CI0EB M, KOT/Ia BBl OyJIeTe PelakKTHPOBATh
COJIEP’)KUMOE OpUTHHAJA, BCE M3MEHEHHUs OyIyT aBTOMATHYECKH OTOOpaKaThCs HA BAaIIMX Komusx. Takue
KOIIMK CO3/1af0Tcsi KomOuHanumei kiaapum Ctrl+) wimu myrem meperacKMBaHMs €0 Ha MaJIEHbKYIO MKOHKY
Co31aTh HOBBIH CJIOM.

Taxoke MOXHO C/elaTh HECBSI3aHHBIC KOMWHU, TO €CTh HAa TakUX He OyayT OTOOpa)kaTbCcs BCE BHOCHUMBIC
M3MEHEHHUs B OpuUruHai. YTOOBI 3TO clenarb, HAKMUTE MPaBOW KHOIMKOW IO CJIOI0 CO CMapT-OOBEKTOM U
BbIOepuTe KoMaHay Co3aTh cMapT-00BEKT ITyTEM KOIUPOBAHUS.
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5. IKCIOPT ¥ UMIIOPT COAEPKHUMOTO

YroObl MBI HE JIeNalH, HO COJEPKUMOE CMapT-00bEKTa — 3TO BCErJa KapTUHKA. Tak BOT ATy KapTHHKY
OTIECNBHO OT BCEro IEIMKOBOTO H300paXEHUS MOXKHO COXpaHUTh B (aiin. Bribepure komanzty
DKCHOPTUPOBATH COAEPKHMOE, TOSBUTCSA OKHO, B KOTOPOM BaM NPEIOKAT BBHIOPAaTh B KakoMm Qopmarte
XOTHTE COXPAaHUTh KAPTHHKY U B KAKOM MECTE Ha BaIlleM KOMITBIOTEPE.

Eme ectp koMaHaa, KoTOpas IeicTByeT HA000pOT — 3aMEHUTH coliepKuMoe. Bribepute ee, 4ToOb BMECTO
OJTHOTO M300pa)KeHUsI BCTaBUTH COBCEM Jpyroe. IIpiuaem Bce HACTpOWKH, GUIBTPHI, KOPPEKIMU U TaK Jajee
OCTAaHYTCA HCU3MCHHBIMMU.

dororpadsl TakKUM 00pa30M CO3AIOT MIAOIOH-KOHTEHHEP ¢ HACTPOHKAMU KOPPEKIMH, B KOTOPBIA TOIHKO
MOATPY’KAIOT HOBBIE (hoTOTpaduu.

Korma Bbl Oombllie HE HYXJIAeTeChb B OCOOCHHOCTSIX CMapT-OOBEKTOB HIIM XOTHTE IMPOCTO MEPEeHTH B
MIPUBBIYHBINA PEKUM pPelaKTUPOBAHUSI U300pakeHusl, BbIOepuTe KoMaHay — PacTpupoBath ciloii.

Kak co3patbs cmapT-00beKTHI B (hoTOMIONE
CMapT-O6’beKTBI O4YCHBb IIPOCTO CO3aTh. CYIHGCTByeT HECKOJILKO CIIOCO0OB KaK 3TO MOXKHO CacaTh.

1 Coco0

HaxxmuTe mpaBoii KHOMKOW MBIIIKM IO CJIOK, COJAEpXKAalIeMy HYXHYH KapTHUHKY. [losiBUTCS MeHIo, B
KOTOpOM BBIOepuTe KoMaHay [Ipeobpa3zoBaTh B cMapT-00BEKT.
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2 Cioco0

MOXHO OTKpBHITh JIOOYIO KapTUHKY KaK CMapT-o0BEKT uepe3 MeHio @aiin — OmKpvimb Kax cmapm-
o0bvexm...
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3 Cocod

B ciydasix, korja HY)KHO K YK€ OTKPHITOMY U300paXCHHIO T00ABHUTH €IIe OJHO, MOXKHO BOCIIOB30BATHCS
komannon MeHro ®aiinm — IlomecTuTh. OTKpOETCS OKHO, B KOTOPOM YKQ)KHTE MyTh J0 KapTHHKH. JTa
KapTUHKA T0OABUTCS KaK CMAPT-O00BEKT, IpuueM (HOTOIION Cpasy MPEeAoKUT OTPEIaKTUPOBATh €€ pasMep,

HaKJIOH U MCCTOIIOJIOKCHUC.
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