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PASAEN 1. CNCTEMHOE NMPOIrPAMMHOE OBECIEHEHWE
BbIHNCJ/TUTENIbHbIX MALLNH

Tema 1.1. MoHATME onepaLOHHON CUCTEMBbI.

OnepaymoHHasa cuctema. Knaccugukaumsa OC. OC peanbHOro BpeMeHn. MukposiiepHble 1
MoHonuTHble OC. CtpykTypa OC. Aapo, KOMaHAHbIV npoueccop, nojcucrteMa BBOAA-BbIBOAA,
cucTemMa ynpas/ieHUs NamsATbio, (paitnoBas cuctema. MpuHuunbl noctpoeHns OC. [MoHsATHe
BUPTya/IbHOM MaluuHbl. Be30nacHOCTb OnepauvoHHbIX CUCTEM. MOHATME CUCTEMHbIX BbI30BOB.
CucTemHble BbI30Bbl cTaHAapTa POSIX. NHTepdeiic Win32 API.

Tema 1.2. lMoHATHE NpoLecca U NoToKa.

KoHuenums npouecca. Ouarpamma COCTOsHMIA npouecca. Onepauum Hag npoueccamu.
Co3gaHne ©  3aBeplieHne npouecca. Wepapxma npoueccoB. CTPYKTypbl ynpaB/ieHus
npoveccamu. MNMpoueccbl-30M6U. CUCTEMHbIE BbI30BbI A4/1F yNpaB/eHus npoueccamu. Peanun3saums
npoweccos B coBpeMeHHbIX OC (Hanpumep, Windows, UNIX). IMpoueccbl U NOTOKW. ToHATUA
MynbTU3afgayHoe™ 1 MHOronoToYyHOCTWU. OTOKM B MPOCTpPaHCTBe Mosb3oBaTens. [10TOKN B
Aaape. Peannsaumns noTokoB B co- BpeMeHHbIX OC (Hanpumep, Windows, UNIX). O6neryeHHble
NnoToKW. JlerkosecHble npoueccbl (LWP). Bcnnbiatowmne noToku. MoOHATME O NpepbiBaHUAX.
MapannenbHble npoueccbl. HesaBucMMble U B3aMMOENCTBYHOLWME npoLuecchl. MexaHu3Mbl
yBeOM/IEHUS NPOLECCOB O CUCTEMHBIX COOBITUSAX.

Tema 1.3. AncneTtyepusauyms NpoLLeccosB.

Crtpatermv  nnaHumposaHua.  OuCuMNAWHBLI  AUCNeTYepu3auun.  BbiTecHAOWME 1
HEBbITECHAIOLLME a/ITOPUTMbI. ANFOPUTMbI MNaHUPOBaHUA 6e3 NepektoYveHnii. Linknuyeckoe u
npuopuTeTHOE nnaHuMpoBaHWe. [unHamumyeckue npuoputeTol. [lnaHWpoBaHMe B cCUCTeMax
peasibHOro BpemeHu. MnaHmMpoBaHMe NOTOKOB. MapaHTMK 06CNYyXXMBaHMA NpoLecca.

Tema 1.4. MexaHM3Mbl B3aVUMHOI0 UCK/THOYEHUS.

CocTosiHue cocTA3aHuA. 3agada 06 obefarownx punocogax. JeTepMnHUPOBaHHbIA Habop.
Ycnosua bepHcTaiHa. [MoHATME KpuTmyeckoro pecypca. KpuTuyeckass obnactb. B3anmHoe
NUcKNoYeHne. MexaHuM3Mbl  B3aMMHOTO  UCKNOYeHuda.  Anroputm  [lekkepa.  ANroputm
[MeTepcoHa. Anroputm J1amnopTa.

Tema 1.5. TunoBble MeXaHU3Mbl CUHXPOHM3aLUN.

Onepauma Test & Set (TS). Mogaepxka MexaHuM3ama TS B COBPEMEHHbIX MpoLeccopax
(Hanpumep, B apxutekTtype Pentium). Cemadopbl [eikcTpbl. basoBble onepaumMnm Haj
cemadopamun. MbilOTeKcbl. 3afada  «NOCTaBLMK-NOTPeOoUTENb». HBEPCUA NPUOPUTETOB.
Peanusaums MexaHU3MOB CUHXPOHM3aLMN B coBpeMeHHbIX OC (Hanpumep, Windows n UNIX).
MoHuTopbl Xoapa. lNMoaaepXKa MOHUTOPOB B A3blKax NporpaMMmmnpoBaHuda. bapbepbl. 3ajaya o
napvkKmaxepckoi. 3afaya «yutaTenu-nucaTenm».

Tema 1.6. MexaHU3Mbl MeXMNPOLLECCHOI0 B3anMOAeNCTBUS.

MexaHun3Mbl 418 B3aMMOZEWCTBMA npoueccoB. CwurHanbl. KaHanbl. VIMeHOBaHHble U
aHOHVMMHble KaHanbl. CoobuweHns. bydepbl coobuweHnii. Ouepefn coobeHuii. TopThbl.
MoutoBble AWMKK. PaHgeBy. CoO0OLeHUA KaK CpefiCTBO CUHXpOHU3auumu. Peanusauums
MeXaHN3MOB B3aMMOAeincTemns B coBpeMeHHbIX OC (Hanpumep, UNIX 1 Windows).

Tema 1.7. O6paboTKa TYNMUKOBbIX CUTYaLNA.
MoHaTne Tynuka. Ycnosus KopmaHa. Mogens Xonta. Mogenb npocTpaHCTBa
COCTOSIHMIN. HafiexxHoe, onacHoe 1 6e3onacHoe cocTosHMA. O6Hapy>XeHne Tynuka npu Haamyumum
OfHOro pecypca Kaxgoro suga. O6HapyXeHue Tynuka Mpy HanuuyuuM HECKOSIbKUX PecypcoB



KaXgoro Buga. Bbixog u3 B3aMM06/710KMpoBKU. O6x04 W npefoTsBpalieHve  TYNUKOBOIA
cutyauun. ByxmasoBoe 6/10KupoBaHme. MNMpobiemMa «ronogaHns».

Tema 1.8. YnpasrsieHNe NamaThbIO.

YnpaeneHve namATblo. 3ajayn  ynpasneHus namaTtbio. OpfHo3ajavyHas  cucTema.
CermeHTHas opraHusaums namatvi. HacTpoika afpecos U 3awimuTa namaTu. MNMogkavka. bUtoBble
MacCuBbl W CBA3Hble CMUCKW. ANTOPUTMbI BblGOpa CerMeHTa NS pasMeLleHns npolecca.
CTpaHunyHasa  opraHusaumm  namatu.  BupTyanbHad  namsate.  Tabnuubl  CTpaHuu,.
MHOroypoBsHeBble  Tabnuubl  cTpaHuy.  bydepbl  6bicTporo  npeobpasosaHus  TLB.
VHBepTnpoBaHHble Tabnuubl ctpaHuy,. O6paboTka CTPAaHNYHOIO NPepbIBaHUS.

Tema 1.9. MNopaep>Kka NOACUCTEMbI NAMATU B COBPEMEHHbIX apXUTEKTYpax.

Mofaep>XKa CerMeHTHO-CTPaHUYHOW OpraHM3auuy NamMsTu B COBPEMEHHbIX MpoLeccopax
(Ha npumepe apxuTekTypbl Pentium). Cenektop. Tabnuubl JecKpMnTopoB. JIMHENHbIN ajpec.
PeXXMMbl CErMEHTHOIN, CTPaHWYHON W CErMEHTHO-CTPaHUYHON opraHmsaymmn. CTpyKTypa
aneMeHTa Tabnuubl cTpaHuy. Pexum PAE. CTpykTypa 3feMeHTa Tabnuubl CTpaHul, B
apxutektypax x64, |1A64. Tabnuua ctpaHuUyHbIX 6/10k0B PFN. LLINt03bl Bbi30Ba. PacnpegeneHue
onepaTVBHOW NamATW W YMpaB/ieHWe €K B apXWUTeKTypax coBpeMeHHbix OC (Hanpumep,
Windows 7 (apxutekTypbl x86, x64, 1A64), UNIX). YnpaBneHne namstblo B apXuTeKTypax
coBpemeHHbIX OC. 3awmta namatn. Kyun.

Tema 1.10. ANropuTMbl 3aMeLLEHUA CTPaHWULL.

Crparervn Bbl6OPKM MO 3anpocy M C ynpexzaeHnem. ANrOpuUTMbl 3aMeLLLeHUs CTpaHuL,.
BUTbl NCMONb30BaAHMA U U3MeHeHUs cTpaHuubl. Anroputmel FIFO (First In, First Out), BTopas
nonbiTka, Yacbl, NRU (Not Recently Used), LRU (Last Recently Used), NFU (Not Frequently
Used), ctapeHue. TMoHATMe paboyero Habopa. AHoManus bunagn. MarasuHHbIe anropuTMbl.
CTpoka pacCTofHWiA. [MporHo3vpoBaHWe CTPaHUYHbIX MpepbiBaHUA. Paboume Habopbl B
coBpemeHHbIx OC.

Tema 1.11. MNoacuctema BBOAA-BbIBOJA.

YnpaBneHue BBOAOM-BbIBOAOM. BNOYHbIE M CUMBOJbHbIE onepaunn. CUHXPOHHbIE U
aCUHXPOHHble onepauun. OTobGpakeHWe BBOAA-BbIBOAA Ha afpPECHOe MPOCTPaHCTBO MNaMsATU.
Mpamoin pocTyn K namsatu. KawmposaHue onepauuin. Ynpexpgatowee yteHue. OTNOXeHHas
3anuck. MNporpamMmHoe ob6ecneveHne BBOAa-BbiBOAA. OpraHu3auums ApaiBepoB B COBPEMEHHbIX
OC (Hanpumep, B Windows, UNIX). McesgoycTpoiicTBa. daiin ycTpoictea. Mpouecc 3arpysku
ApariBepoB. AMCUUNAUHBI ONTUMU3ALUN 3aMpPOCOB YTEHUSA-3aMnuCK.

Tema 1.12. 3arpyska OC
Jlornyeckast CTPyKTypa XXecTKoro aucka. naBHas 3arpysouyHas 3anuce MBR. Tabnuua
pasgenos. MepBMYHbIE W pacLUMpPeHHble pasfenbl. Tabnuua normyeckux AUCKoB. Pa3bueHune Ha
pasgenbl no cxeme GPT (GUID Partition Table). AuHamuyeckme puckm LDM. T[Mpouecc
3arpysku cospeMeHHblx OC (Hanpumep, Windows, UNIX).

Tema 1.13. NMoHATHE (haliNoBON CUCTEMBDI.
®dyHkuny  haiinoBoit cuctembl. MoHATMe aina. CTpykTypa (havina. Tunbl (aiinios.
PerynspHble (aiinbl M Katanorn. CneumanbHble ¢ainbl. @ainbl ¢ nocnegoBaTeflbHbIM - U
MPOM3BO/IbHLIM AOCTYNOM. CTPYKTYpbl ynpaBneHus tainamu. ATpmubyTol daiina. OTobpaxeHue
(hainoB Ha NnamsaTb. HenpepbiBHas opraHu3alms (hainioB Ha ANCKE, CBA3HbIE CMUCKMW, UHAEKCHbIE
y3nbl. Katanorn. OfHOYpOBHEBasi, [BYXYPOBHeBas W Mepapxuyeckas CTPYKTYpbl KaTasoros.
NmeHa paiinos. COBMEeCTHO UCMO/b3yeMmble (haiinbl. CUMBONbHOE CBA3bIBAHUE. YUeT CBOOOHbIX



610KoB. MoHTUpoBaHMe. HenpoTuBopeumBoCTb (HaiifoBol cucTeMbl. XKypHanvMpoBaHue u
KaCKaAHbI 0TKaT TpaH3akuuii. KawuposaHue. Tunosblie onepauumn hainnoBol CUCTEMDI.

Tema 1.14. Peanusauns ainoBbIX CUCTEM.

darnnosad cucrema FAT. OCO6EHHOCTU M (PYHKLMOHA/IbHble BO3MOXHOCTW (Daii/ioBoi
cuctembl FAT. Tabnumua pasmelyeHmns darinos. CTpyKTypa 3arpy3o4Hoi 3anucn FAT16, FAT32.
XpaHeHne AnvHHbIX uMeH. Paiinosas cuctema HPFS. Crpyktypa pasgena HPFS,
cbanaHcupoBaHHble [BOWYHbIE AepeBbs. PaiinoBas cuctema NTFS. CTpykTypa ToMma.
OcobeHHocTn cuctembl NTFS. basosas haiinosas cuctema UNIX System V sbfs. VIHAeKCHbIe
y3nbl. Cynepbnok. ®aiinosas cuctema Berkeley FFS. daiinosbie cuctembl Linux ext2fs, ext3fs,
Reiser FS. ®daiinoBasi cuctema proc. ®dainoBas CUCTEMA C XYPHaNbHON CTPyKTypoi LFS.
dainnosas cuctema CD (1S09660). OcHoBHOI onucaTenb Toma. Pok-Pupk pacwmpeHus.
PacwwmpeHnuns Joliet.

Tema 1.15. O630p apXUTEKTYP COBPEMEHHbIX OMepaLMOHHbIX CUCTEM.
OCO6EeHHOCTN apXMUTEKTYPbl U OCHOBHbIE (DYHKLMOHabHbIE BO3MOXHOCTU OC peanbHOro
BpemeHn 1 OC ans mobunbHbIX U BCTPoeHHbIX cucteMm: QNX, Windows CE, Symbian OS, Palm
OS, Android, i0S. OcobeHHocTn apxutekTypbl OC Mac OS.

PA3ZIEN 2. ULW®POBAA OBPABEOTKA CUITHAIOB U 30OBPAXKEHW

Tema 2.1. OCHOBHbIE NOHATUA U onpefeneHnsa
MpenmyLiecTsa LMGPPOBLIX MeTOLOB 06paboTKM CcuUrHanos. [MpuMepbl MPaKTUYECKOro
npumeHeHns. O606LLeHHas cxeMa LngpoBoi 06paboTKnM cUrHanoB. OCHOBHbIE TUMbI CUTHAJOB.

Tema 2.2. JUCKPeTHbIE NOCNeA0BATENIbHOCTM U CUCTEMBI
[MCKpeTHbIE MOCNeA0BaTENIbHOCTU U CBSI3aHHbIE C HUMMW 0603HayeHUs. MrHOBEHHbIe
3HaYeHMs, aMNAnTyAa U MOWHOCTb CUrHana. [MCKPEeTHbIe NNHelHbIe cucTeMbl. IHBapuaHTHbIE
BO BpeMeHM cucTembl. OCHOBHas nosioca 4acToT. HopmupoBaHue YacToTbl. Mpo6aema BbIGOPKU.
3afjauv aHanm3a 1 CUHTe3a CUrHasoB.

Tema 2.3. KntoueBble onepaynn LOC
VimnynbcHaa  XapaKTepucTuKa. JlnHeiitHas ~ cBepTKa. Linknnyeckas CBepTKa.
ABTOKOppenauus. B3anmHaa  koppenauums. LnppoBas  dunbTpaumsa.  LUCKPeTHble
npeobpasosaHusa. Mogynauus.

Tema 2.4. AnckpeTHOE npeobpasoBaHmne Pypbe N ero CBOMCTBA
OpToroHanbHOCTL CUrHanoB. OpTOroHa/bHble Mpeobpa3oBaHus B 33fa- 4ax 06paboTKM
CUrHanoB M m3obpaxeHuii. Psg dypbe. MNMpeobpasoBaHue Pypbe. AMP un obpatHoe ANMD.
Csoiictea AiM®. Teopema lMapcesans.

Tema 2.5. bbicTpoe npeobpasoBaHne Pypbe
Ceasb BIN® n AMNd. PaspaboTka anroputma BM®P no ocHoaHuto 2. Anroputm bBMNad c
npopexkueaHne no BpemeHW. Anroputm BIM® c npopexusaHnem no yvactote. CTpyKTypa
6aboyek BIN®P no ocHoBaHUIO 2. BUT- peBepcHas nepecTtaHOBKAa BXOAHbIX U BbIXOAHbIX AaHHbIX
BMN®. BoluncnntenoHaa cnoXxHocts AM®. BbluncnutenoHole npenmyuiectsa bMd. Cxembl
BbIUYUC/IEHNS CBEPTKM W Koppenauun Ha ocHose BIN®d. MNpakTnyeckoe ncrnonb3oaHme brid.

Tema 2.6. Knacc HecnHyconganbHbIX OPTOrOHabHbIX (YHKLWiA



CBoiicTBa AWCKPETHOro mnpeobpas3oBaHus Yonwa-Agamapa W ero MpuMeHeHue npw
LnppoBor 06paboTKe CUTHANOB N KpunToaHanuse. OueHKa HeNIMHEMHOCTU G6yneBbIX PYHKLMIA C
nomowblo npeobpasoBaHuii Yonwa-Agamapa. TeopeTnko-umcioBble npeobpasosaHms (TUlT).
TUI MepceHHa n ®depma.

Tema 2.7. OCHOBbI BENBNET-NPeobpasoBaHNSA CUTHANO0B
AMNANTYAHO-BPEMEHHOE W 4aCTOTHO-BPEMEHHOE MpeAcTaBneHUs curHanoB. OKOHHOe
npeobpasoBaHne dypbe. CybnonocHoe KoamposaHume. KpaTHoMacwTabHbIli aHanu3. BeliBneT-
(yHKUMN. OCHOBHbIe NPU3HaKKN BeliBNeTOB. MMpuMepbl MaTEPUHCKUX BeiiBNeTOB. HenpepbiBHOE
BeliBneT- npeobpasoBaHne. CBOINCTBa BeliBneT-aHaM3a. ANCKPeTHOe BenBeT- NpeobpasoBaHue.
BbicTpoe BeiBneT-npeobpasoBaHue.

Tema 2.8. Cxema pa3paboTku LNGPPOBbIX PUILTPOB
BeeseHne B ungposble ubTpbl. Tunbl LUQPOBbIX (GrnbTpoB: KNX- n BUX-(unnbTpsbl.
Boibop mexgy KWX- n BUX-tmnbTpamun. 3Tanbl pa3paboTkM (UALTPOB: crheundukalms
TpeboBaHMI, pacyeT KOIP(PULMEHTOB, NpeACTaBleHne (UAbTPa MNOAXOAALEN CTPYKTYpb,
aHa/In3 BUAHMS KOHEYHOIN pa3psgHOCTY, peannsaums QuabTpa.

Tema 2.9. PaspaboTka KNX-thuibTpos
Ceeptka B KWMX-thunbTpax. TpoekTuposaHne KWMX-(hunbTpa HMKHUX — 4acToT.
MpoekTupoBaHme nonocoBbix KMX-punbtpos. [MpoektupoBaHne KUNX-hnnbTpoB BepxXHUX
yacTtoT. [lpoekTtupoBaHme KUNX-hunbTpoB MeToaoM 3amMeH Pemesa. [lMonynonocHble KUX-
(unbTpbl.  Pa3o-yacToTHaA xapaktepuctuka KUMX-punbtpos. O606LWEeHHOe onucaHue
ANCKPETHOW CBEPTKM.

Tema 2.10. PaspaboTka BX- hnnbTpoB
Mpeobpa3oBaHue Jlannaca, z-npeobpasoBaHne. MeTo[ MHBapMaHTHOrO npeobpa3oBaHUS
MMNY/NbCHOM  XapakTepucTukn. MeTtof npoekTupoBaHus BUX-hMAbTpoB € NOMOLLbLIO
ounnHenHoro npeobpasoBaHus. ONTMMU3ALMOHHBIA METOL NPoeKTUpoBaHUs BUX-(unnbTpos.
YnyuweHne BUX- punbTpoB ¢ MOMOLLbIO KacKafHbIX CTPYKTYP.

Tema 2.11. CnekTpasibHbIA aHasIN3 CUrHaN0B
Llenn cnektpanbHoro aHanusa. Knaccudgukaums metogos. MPUHLMNBLI OLEHKW CMEKTpa.
MeTog » cBoicTBa nepuogorpamMmm. Metof BnakmeHa-Tblokn. MeTof 6bICTPOM KOPPENAaLun.
MapameTpuyeckne MeTofbl OLEeHKN. ABTOPErpeccMoHHasn oueHKa crnektpa. ABTOperpeccnmoHHas
MoZeslb M aBTOPEerpecCUMOHHbIA  (unbTp.  CnekTpasbHas  MAOTHOCTb  MOLLHOCTK
aBTOPErpecCMOHHOrOo paga.

Tema 2.12. YcTpolictBa LLJOC
Cnocobbl peannsaunn anroputmoB LJOC. OcobeHHocTH anroputmoB LIOC, Bausowme Ha
anemMeHTHy0 6a3y. OCHOBHble cBolicTBa npoueccopos LIOC. O6ume NpuHUUNBLI NOCTPOEHUS 1
apxutekTypa npoueccopos LIOC. OcHoBHble Tunbl npoueccopoBs LIOC. YHuBepcasbHble
npoveccopsl LIOC. CneymnanusnposaHHas annapatypa LIOC.

Tema 2.13. BBefeHVe B LUDPOBYIO 06paboTKy M306paXkeHN
N306pakeHne KakK MHOTOMEpHbIA curHan. MpumMepbl 06nacTeli NpUMeHeHUs LUGpoBOi
06paboTkM  n306paxeHud. OCHOBHble CTaguMuM  UUGPPOBOA  06paboOTKM  M30OPAKEHWIA.
KOMMNOHeHTbI cucTeMbl 06paboTKN N306paXKeHNIA.

Tema 2.14. OCHOBbI LN(POBOro NpeicTaB/IEHNA N306paXKeHUI



3putenbHas cucTema 4denoBeka. CBET WM 3M1EKTPOMArHWUTHbLIA CnekTp. CuuTbiBaHUE U
peructpauma unsobpaxeHus. Mofenm LUBETHOrO M3006paxKeHWUs: TPEXKOMMOHEHTHasa Teopus
UBeTa, OMMOHeHTHasa Teopus UBeTa. [WCKpeTuM3aums W KBaHTOBaHWE M306paXKeHMs.
KogvpoBaHue u Tunbl UUPPOBLIX M306paKeHUA. PopmaTbl MpeacTaBneHNs  LUPPOBbIX
n306paxeHnii. Bngeo n gopmatbl Buaeo. HekoTopble PyHAaMeHTanbHble OTHOLUEHUS MEXAy
nUKCcenamu: cocefn OTAENbHOTO 3/1EMEHTA, CMEXHOCTb, CBA3HOCTb, 06/1aCTW M rpaHuLbl, Mepbl
paccTosHWii. BeefeHve B maTemMaTMyecKuin annapar, NpUMeHseMblil B LM(POBOI 06paboTke
N306paXEHNIA.

Tema 2.15. M'eomeTpuyeckme npeobpasoBaHmst N306pakeHnI
AhrHHbIE nNpeobpa3oBaHUs. MpoeKTUBHbIe NPeobpa3oBaHMA. YTOUHEHWe KOOPAMHAT U
3HaYeHWi  APKOCTM  MWKCENOB nocne npeobpa3oBaHusA. [eomeTpuuyeckas  Koppekuwus
n306paXkeHNii. HennHenHas reoMeTprnyeckas KOppekLuums.

Tema 2.16. MpeobpazoBaHns N306pPaXKEHNI TOUEYHOr0 TUNa
Jlornyeckne onepaumn Haf w306paxeHNAMU. JIHedHble npeobpa3oBaHUs SPKOCTM
MOMYTOHOBbIX M306paXeHUn. ApudmeTnyeckne onepauumn Hag nsobpaxeHuamn. HenmHeHas
KOppekumns SpKoCcTU  n3o6paxeHuid. [Mpeobpa3oBaHns SpKOCTUM Ha 6ase rUCTOrpaMMbl
n306paxkeHns. JlIokanbHO-aganTMBHas 06paboTKa n306paXKeHuni.

Tema 2.17. NpeobpazoBaHunsa M306paxKeHU NOKaIbHOroO TUNa
Tunol LLYMOB. dunbTpayma N306paKEHNIA. Hn3Ko4acToTHbIE punbTPbI.
BblcOKoUacToTHble (hubTpbl. HennHenHas gunbTpaums. BHeceHre ageKToB B N300paXKeHMe.

Tema 2.18. Onepaynn maTeMaTUYECKOM MOpPtonornm
MatemaTnuyeckas Mopgonorms OUHapHbIX  U300paXKEHWIA:  3po3us W gunaraums,
OTMbIKaHVe 1  3aMblKaHWe, onepauus YTOHblUeHMs. Martematmyeckasds  Moposnorus
NOMYTOHOBbIX N306PaXKEHWA.

Tema 2.19. O6paboTKa UBETHbIX N306paXKeHW
Koppekuus uBeTa Ha 1306paxeHnsax. ABTOMaTUYECKOe Bblfe/ieHre nopora buHapusaymm
LIBETHOr0 1M306paxkeHns. MOBbILLIEHNE YETKOCTU LBETHOTO 1306paXKeHns.

Tema 2.20. iIByMepHble AUCKPeTHbIe Npeobpa3oBaHnsA B 06paboTKe n306pakeHNi
[BymepHOoe npeobpasoBaHne dypbe. [IByMepHOE KOCUMHYCHOe Mpeobpa3oBaHue.
[BymepHoe npeo6pasoBaHve Yonwa-Agamapa. [lBymepHoe  BeliB/eT-npeobpasoBaHme.
PelleHne NpuKnagHbIX 3a4a4 06paboTKn N306pakeHui.

Tema 2.21. CxkaTre n3obpaxeHui
Knaccugmkauma MeTofoB ©xatus. V3MepeHve cofepxallencs B U300paKeHUN
nHopmaymn. Kputepun BepoOATHOCTM BOCMPOM3BeAeHMs. Mo- fenn coxaTus Wn306paKeHui.
dopmaTbl M3006paXeHWNA, KOHTEWHEPbI U CTaH4apTbl CKaTua. MeTofbl CXaTus C NOTepsMu.
MeTofbl cxxaTuns 6e3 noTepsb.

Tema 2.22. CermeHTaums n3o06pakeHn’
OG6Hapy)XeHne ToueKk, NUHWIA W nepenafoB. [oporoBas o06paboTka. CermeHTayus Ha
OTAeNbHble 06M1acTU: BblpalmBaHne obnacTeid, pasfeneHune n cavsHue obnacteil. CermeHTaums
Mo Mop(onorMyecknM BoLopasgenam.

Tema 2.23. OCHOBHbIe MOHATUA pacno3HaBaHWs 06pa3os



3ajaum pacnosHaBaHuWa o06pasoB. O6Was Mogenb Knaccugukauuu. Tlpu-  3HaKW,
1Cnosib3yemble 415 onucaHns 06bekToB. peacTaBieHne 06bEKTOB B BUAE BEKTOPA NMPU3HAKOB.
Peanmsaums knaccugukatopa. Knaccuukauma no  6nmdkaiilleMy CpefHEMY  3HAYEHUIO.
Knaccugpukauma no  pacCTosHMlO [0 6nmdkaiwmx — cocefeii.  CTPYKTYpHble  MeTOAbl
pacrno3HaBaHus. [lepeBbsi pelleHui. baiieCOBCKMIA  MOAXOJ K  MPUHATUIO  pPeLleHWiA.
Camoobyuatomecs MalluHbl. VICKyCCTBEHHbIE HEMPOHHbIE CETW: MEepCenTpoH, MHOroc/oliHas
CeTb MPSAMOro pacrnpocTpaHeHus.

Tema 2.24. AHann3 ABUXXeHUA
BbluntaHne  M306paXKeHUn.  BbluMcneHMe BEKTOPOB  NepeMelleHuid.  BbluncneHue
TPaeKTOpUin ABMXKYLLMXCA ToueK. O6HapyXXeHue 3HaYyUTeNbHbIX WU3MEHEHUW YCNOBUIA CbEMKMN.
CermeHTauma sugeonocnefoBaTe/slbHOCTH.

Tema 2.25. MNMpuMepbl peLlleHnsa NpuKnagHbix 3aad
MoBbllleHe KOHTpacTa u306paxeHuid. Mopdonornyeckas GuabTpauns OGUHAPHBIX
n3obpaxxeHnin. Koppekums HepaBHOMEPHOro (OHa M306pakeHUs U BblaeneHNne O0O6bLEKTOB.
MMoBbilWeHe  paspewleHns  n3obpaxeHusa.  [eTekums  0OBLEKTOB  Ha  M300pakeHUW.
ABTOMAaTMYECKNA KOHTPO/Ib OOBEKTOB Ha U300paXKeHUN. Y ydlleHne N300paXKeHNn B cUCTeMax
BUeoHabnofeHna. NaeHTUUKaumsa NMYHOCTM YeNoBeKa.

Tema 2.26. MNMporpaMmHble cpeacTBa LNGpoBoi 06paboTKM N306pakeHUiA
Cuctema Matlab. OTkpbiTasg 6ubnuoteka OpenCV.
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