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1. Heawn, 3an0a4um ¥ IJIaHUPYeMble Pe3yJbTAThl 00y4eHHs M0 AUCHUILIHHE

[lenpto ocBoeHUS AUCUMIUIUHBI «BUOIMOTEKM KOMIBIOTEPHOTO 3pEHUs»  SIBISIETCA
dbopMupoBaHue Yy OOYYArOIIMXCS TEOPETHYECKUX 3HAHWW M HABBIKOB B O0JIACTH CO3JaHUS
MYJIBTUMEIUUHBIX TPUIOKEHHH C UCIIOJIb30BaHUEM OUOIMOTEK KOMITBIOTEPHOTO 3PEHHUS.

K ocHOBHBIM 3a1a4aM OCBOEHUS TUCLUILIMHBI CIEAYET OTHECTH:

o MOJIy4YEHHUE MPEACTABICHUS O IPUHLIUIIAX Pa3pabOTKU MYJIbTUMETUNHBIX IPUIIOKEHHIA C
UCIOJIb30BaHUEM OMOIMOTEK KOMITBIOTEPHOTO 3PEHUS;
. MOJIy4YEHUE HABBIKOB CO3JaHUS MYJIbTUMEAUNHBIX MPUIOXKEHUH € HCIOJb30BaHUEM

OUOINOTEK KOMIIBIOTEPHOTO 3PEHHUS

OOydeHre TO AUCHUIUIMHE HAMpaBlIeHO HAa (OPMUPOBAHHE Yy OOYYAFOIIMXCS CICIYIOIINX
KOMIIETECHIINH:

Kox u HauMeHOBaHHE NHauKaTopsl 10CTHKEHUS KOMIIETEeH T
KOMIIeTeHIN I
OIIK-1. Crocoben HOIIK-1.1. 3HaeT OCHOBBI MAaTEMaTHKH, (U3HKH,
MIPUMCHSIT BBIYHCITUTEILHON TEXHUKH U IPOTPAMMHUPOBAHUS
CCTCCTBCHHOHAYYHbIC n | HOIIK-1.2.ymeer pewmarhb CTaHJapTHbIE
OOIICHHKCHEPHBIC 3HAHUA, | ppohecCHOHANBHBIE — 3aMadd  C MIPUMEHEHUEM

MCTOZIBL  MATCMATHICCKOIO | ecTeCcTBEHHOHAYYHBIX W OOLICHH)KEHEPHBIX — 3HAHHM,

aHannsa 1 MONCTMPOBAHUA, | \je1070B MATEMATHUECKOTO AHAIN3a U MOJIETUPOBAHHS

TCOPETHICCKOTO Y1 MOIIK-1.3. umeer HABBIKH  TEOPETHYECKOrO U
IKCHCPHMCHTAIILHOTO HKCIIEPUMEHTAILHOTO UCCIIeTOBAHUS 00BEKTOB
fece/oBatiA . . npoecCuOoHaNBHOM e TeNIbHOCTH
npodeccnoHaTEHOM
JeSITeIbHOCTH
OIIK-8. Crocoben HNOIIK-8.1. 3HaeT mMaTeMaTUKy, METOJOJIOTMI0 M OCHOBHBIE
MPUMEHSATH METO/Ibl MAaTEeMaTHYECKOTO MOJEITUPOBAHMS, KIACCUDUKAIINIO
MaTeMaTUICeCKUE  MOICIIH, | p yciOBUS TNPUMEHEHHUS MOJEIEH, METOABl U CpeICTBa
MCTO/BI u CPCACTBA | ppoekTHpoBaHUS MHG)OPMAIMOHHBIX U aBTOMATH3UPOBaHHBIX
HPOCKTHPOBAHHS CHUCTEM, HWHCTPYMEHTAJIbHBIC CPEACTBA MOJACIUPOBAHUA W
MH(OPMALIMOHHBIX u HPOEKTHPOBAHHS
ABTOMATHSHPOBANHDIX NOIIK-8.2. ymeeT IpOBOAUTH MOAEIMPOBAHUE MPOLECCOB U
cHeTeM CHUCTEM C TPUMEHEHHUEM COBPEMEHHBIX HHCTPYMEHTaJIbHBIX
CpEenCTB
HNOIIK-8.3. HMeeT HaBBIKU MOJEIUPOBAHUS u

MMPOCKTUPOBAHUA I/IH(l)OpMaIII/IOHHI)IX U aBTOMAaTU3UPOBAHHBIX
CHUCTEM

[TIK-4. CniocoGen mpoBoauts | WIIK-4.1. 3Haer MeToapl ©  CIHOCOOBI  WHTErpanuu
MHTETPALIMI0 TPOTPAaMMHBIX | mporpamMHbix Moayneit MC B mpoekTax ¢ NpUMEHEHUEM
MOZlylIell ¥ KOMIIOHGHT M | TeXHONOTMi JOMOJHEHHOW M BHPTYaIbHOW pEalbHOCTH B

BepU(UKALMIO  BBITYCKOB MeIMauHIyCTPUN
MIPOrpaMMHOTO  IPOJYKTa

MPUMEHUTETHHO K 00bEKTaM
MEIManHyCTPUH

UIIK-4.2. YmeeTr npoBoauTh Bepudukanuio Beiyckos MC B
IIPOCKTaX C IPUMEHEHHEM TEXHOJIOTUN JIONOJHEHHON H
BUPTYaAJIbHOU PEAIIbHOCTU B MEIUAUHIyCTPUU

NIIK-4.3. Hmeer HaBbIKM MPUMEHEHHs IPOTPAMMHOIO
obecrieuenus ans Bepudukammu Bepcuit UT mpoaykToB B
IIPOEKTAaX C IPUMEHEHHUEM TEXHOJIOTUU JIONOJHEHHON H




MaKeTHOU 00pabOTKH

BUPTYQJIbHOW PpEATBHOCTH B MEIUAUHIYCTPUU; HABBIKAMHU

2. MecTo AUCHMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMbl

JluciumimHa OTHOCUTCS K 4acTH, (POPMUPYEMOI ydaCTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHIMA
broka 1. Jlucuumimael (MOysn) yaeOHOTO IIaHa MPOTrpaMMbl OakajgaBpuaTa.
JlucuumiiHa B3aMMOCBSI3aHA JIOTUYECKU U COJIEP)KATEIBHO-METOJUYECKH CO CIICAYIOIIMMHU
aucuuruimHaMu 1 npaktukamu OITOIT:

e (CucreMsl MCKYCCTBCHHOI'O MHTCIIJICKTA,

e Heuerkoe moaenupoBaHue;

e Pa3zpaboTka ruOpUIHBIX MEYATHBIX U3AAHUN;
e [IpousBojacTBEHHAs MPAKTHKA (MPEAUTIIIOMHAsN);
e BrinosHeHue U 3aIIMTa BBITYCKHON KBaTU(UKAMOHHON paOOTHI.

3. CTpyKTypa u coJep:KaHHe U CHUILTUHbI

OO61mas TpyA0eMKOCTh AUCHUILIMHBI COCTABIISET 2 3a4eTHbIE eIMHUIIBI (72 Jaca).

3.1 Buasl yueOHOii padoThI M TPyA0eMKOCTH (110 (popMaM 00ydeHus)

3.1.1 Ounas ¢popma oOyueHus

Ne CemecTpbl
. Konu4gectBo
n/n Buj y4eOHoii padoThI Cemectp Hepneas
4acoB
ceMecTpa
1 | AyauTopHblie 3aHATHSA 36 7 1-18
B Tom uncne:
1.1 | Jlexuuu
1.2 | CemuHapCcKHe/PAKTHUECKUE 3aHATHUS
1.3 | JJabopaTopHble 3aHATHS 36 7
2 | CamocTosiTeibHasl padoTa 36 7 1-18
3 | IIpomMeskyTOYHasi aTTeCTALUS 19-21
JK3amMeH/3a4eT/aud.3a4er Huddepeniu
POBAaHHBIN
3a4er
Wroro: 72 72

3.2 TemaTruueckuii NJ1aH U3y4YeHUs IUCHUIIMHBI (10 popMam 00ydeHNs )

3.2.1 Ounas ¢opma oOyueHHS

TpyroeMkocThb, yac
AyautopHasi padora
C n Camoc
Ne Pa3nenni/Tembl CMHH /ap JTaGopa PAKT rogre
CKHe nyecka
n/n AUCHHUILIMHBI Bceero | Jlex TOpHBIE JIbHAs
MpaKTHye o
1002078 3aHATH padot
CKHe N mozroT |
3aHATHUSA OBKa
1. BBeneHue B KOMNbIOTEPHOE 3peHUE 1 1
2. Hacrtpoiika anmapaTtHoro u 1 1
NMPOrpaMMHOI0 odecreYeHus
3. O030p 0ubmoTeku OpenCV 1 1




4. JlabopaTtopHas padota «IIpoekt Hello
World».

S. DJjieMeHTapHbIe oNepanuu
00padoTKN H300paKeHu i

6. JlaGoparopHas paboTa «3arpy3ka
HU300paKEHUS.

7. DJieMeHTapHbIE ONepannu
00paboTKN BHIEO

8. JlaboparopHasi pabota «3axBaT BUIEO
C KaMephD».

9. Onucanue 6a30BbIX ONepanuii
00padoTKN H300paKeHHil.

10. | JTaGopatopnas pabora «O6paboTka
n3o0paxeHuit. CriraxuBaHue.
Pazmepsi. ROI».

11. | IlporoTunbl PyHKIUI OUOIHOTEKH
OpenCV, conepkammx peau3anuio
paccMaTpuBaeMbIX (PYHKIUH C
onyucaHueM Ha3HAYeHUs BXOTHBIX
napaMeTpoB

12. | JJabopaTtopHas pabora
«Mopdomnoruueckue
peoOpa3oBaHUs.

13. | AaropuTmsbl KJIaccu(puKanuu U
KJIaCTepU3aluu

14. | JJabopaTtopnas pabora «OmnepaTopsl
Cobens u Jlamnacay.

15. | PaGora anropuTmMoB Ha MO/IeIbHBIX
3aavax.

16. | JlaGopatopHnas padora «Ilouck
00BEKTa MO IBETY.

Onucanune oCHOBHBIX maros bag-of-

17. words moaxoaa aJjs
KJIaccupuKauuu u300pakeHui.

18. | JlaGopatopHas paboTa « AJITOpUTM
KJactepusamuu k-meansy.

19. | 3aBHcHMOCTDH pe3yIbTaTOB
NpUMeHeHHs MOIX0/1a OT
HCIN0JIb3YeMBbIX NapaMeTPoB

20 JlabopaTopHas pabota

| «IIpeoOpa3oBanue Xaday.

21. | Tpauncdopmanus n300pakeHus
JlabopaTopHas pabota

99 «Tpanchopmanus u300pakeHus -

' adpuHHBIE MpeoOpa3oBaHms,
romorpagus».

23. Tunsl ganaeix OpenCV

24, JIaGoparopHas paboTa «XpaHHIUIIE
MIAMSITH, TIOCJIEJIOBATEIIEHOCTH.

25. | PabGora ¢ KOHTypamMu

26. JIaGoparopHas pabota «Haxoxaenue
KOHTYPOB H OTIEPAIIMH C HUMI.

27. | lerekTHpOBaHHE 00bEKTOB




28.

JlaGopaTopHas pabota
«JleTexTupoBanrue 0OBEKTOB - TOUCK
00BeKTa MO MabIoHYY.

29.

CpaBHenne n3o0paskeHui

30.

JlaboparopHas pabota «CpaBHEeHUE
N300paKeHUI U TeHEpaIUs KapTUHKU
OTJIMYUIDY.

31.

Bubauorexa videolnput.

32.

JlaboparopHas pabora «Pabota ¢
Kamepou yepe3 OnbInoTeKy
videolnput.».

33.

TI'osnorpaguyeckoe kogupoBanmue

34.

JlaGopaTopHas paboTta
«["onorpaduueckoe KoAUPOBaHUE
KapTHHKH.

35.

Kinect

36.

Jlaboparophas pabora «Kinect -
Hactpoiika OpenCVy.

37.

CTpykTypa 0M0JIMOTEKH U MO1e]Ib
HCIO0JIL30BAHMS

38.

Hactpoiika annapaTHoro u
NMPOTrPaMMHOI0 o0ecriedeHnst

39.

00630p Oud1HOTEKH IPP

40.

BaszoBsble 3agauu IPP

41.

JlaboparopHas paboTa «3agaua
MeMaHHON (QUIbTPAIIUU
M300paKCHUS Y.

42.

JlaboparopHast pabora «3agada
OIIpeJIeJIeHUs IPSAMBIX JIMHUN Ha
N300paKeHNH, CXeMa pelIeHus ¢
HCIOJIb30BaHUEM ITPE0Opa30oBaHUs
Xagar.

43.

CpaBHeHMe IPOU3BOAUTEHLHOCTH
HEKOTOPBIX AJITOPUTMOB B
oudauorexkax OpenCV u IPP

44,

JIaGoparopHas pabota «Peanuzarus
onepanui ¢ UCIOJIb30BAHUEM
¢ynkunonana 6udanorexu OpenCVy.

45.

JlabopaTtopHas pabota «Peanuzamms
orepanuil ¢ HCIOIb30BAHUEM
bynkiponana 6ubmmorexu Intel IPP.

46.

CpaBHeHMe IPOU3BOANTEILHOCTH
onepanui HaJx U300paKeHUAMM,
peanu3oBaHHbIX Ha 6a3e OpenCV u
Intel IPP

47.

JIaboparopHast paboTa «AHanu3
KOPPEKTHOCTH PaOOThI AJITOPUTOMOBY.

48.

JIaGopartopHas pabota «IIpoBeneHue
BBIYHCITUTENbHBIX SKCIIEPUMEHTOBY.

49.

ConepxarejibHAasA IOCTAHOBKA
3a/1a4M 1eTeKTHPOBaHNs 00bEKTOB




50. | JIaGopatopHas padora «O0630p 1 1
6a30B0i1 MPOrpaMMHOI peanu3aiun
anroputma Latent SVM»y.

51. | JIabopaTtopHas pabora «OnmTuMH3aIIHs 1 1
U pacrnapajiieIuBaHHe ObICTPOTO
npeoOpaszoBanusi Oypwe 1ist
BBIYUCIICHUS] CBEPTOK.

52. | PacnapaniennBaHue BbIYMCJIEHU 2 2
53. | JlaboparopHas pabota 1 1
«PacnapannenuBanue BEIYACICHUH 110
YPOBHSIM TUPAMUJIBI IPH3HAKOB.

54. | JlaboparopHas padota «O1eHka 1 1
KayecTBa MOMCKA 00bEKTOB Pa3HBIX
KJIACCOB C UCIOJIh30BAHUEM
¢buHaTBEHON MapayuIeTbHON
peanu3anumy.

55. O0001mEeHHbIIT METO 2 2
npeodpa3oBaHusi pacCTOSAHUI 115
pelieHHst 321a4H ONTHMH3AINI
56. | JlaboparopHas pabota «Pemienue 1 1
3aJ]auu B CIy4ae eBKJIMIOBA
paccTosiHUs Ha OJTHOMEPHOU CETKeY.
57. | JlaboparopHas padota «Pemienue 1 1
3aJauu B CIydae eBKIIMI0BA
pacCTOSIHUS Ha IBYMEPHON CETKEeY.
58. | IlpumeHeHHE ABYMEPHOIro OBICTPOro 2 2
npeodpa3zoBannst ®ypbe 114
BBIYMCJIEHUS CBEPTOK

59. | JlabopaTopnas pabora «OgHOMEpHOE 2 2
TMCKpETHOE TpeoOpazoBanmne Dypbey.
60. | JlabopaTtopnas pabora «OaHOMEpHOE 2 2
oOpaTtHoe npeodpazoBanue Oypuey.
61. | JdeTeKTHpOBaHHUE MENIEX0I0B 2 2
62. | JJaGoparopnas padota «3amgaqa 1 1

JETEKTHPOBAHMS MEIIEX0/I0B U
HOIXOJIBI K €€ pEICHHUIO).

63. | JlabopaTtopnas pabora «Pa3zpaboTka 2 2
TPUIIOKEHHS ISl IETEKTHPOBAHUSI
MEIIEXO0JI0B ».

Hroro 72 36 36

3.3 Coaep:xkaHue THCHUTLIAHBI

Paszgen 1. BBeneHue B KOMNIbIOTEPHOE 3peHHe

OmnpezneneHre KOMIBIOTEPHOTO 3pEHUs, 00JIACTH ero mpuMeHeHus. Bompock! hopmMupoBaHus
m3o0Opakenuit. Krnaccudukamuss wn300pakeHH, OCHOBHBIE METOABl O00pabOTKHM H300paKeHHIA.
XapakTeprCcTUKA OCHOBHBIX IIBETOBBIX MPOCTPAHCTB.

Pazgen 2. bubauorexka OpenCV

0630p 6ubmnorexu OpenCV, ycranoBka EmguCV mist cpeast .Net. O030p 0CHOBHBIX MOJTyJIeiH
OMOIMOTEKH.

Hactpoiiku cpeast Microsoft Visual Studio npu pa3paboTke NpuiIokeHuil ¢ UCHOIb30BAHUEM
byHKIMA OMOMMOTEKU. DJIEMEHTAapHbIE Omepamuu 00padOTKH W300pakKeHHH, 3amada BbIICICHHS
KOHTYpPOB OOBEKTa M pa3pabaThiBaeTCs MNPHIOKEHHE C ILEJIbI0 OCBOEGHHUS 3THUX HJIEMEHTapHBIX



onepanuitOnepanuu paboThl C BUICOAaHHBIMH, 33/1a4a BUACOACTEKTUPOBAHUS JIUI] C UCIIOJIB30BAHUEM
Kiaccudukaropa Xaapa.

Pasznea 3. bazoBblie onepanun 00padoTku uszodpaxenuii B OpenCV

Onwucanue 06a30BBIX omepanuii 00padoTku n3odpakeHui. [Iporotumnel GyHkuuit 6MOIMOTEKH
OpenCV, comepkalux peanus3aliio paccMaTpruBaeMbIX (YHKIUI C OMMCAaHUEM HAa3HAYEHUS BXOTHBIX
napameTpoB. PaccMaTpuBaeTcs CTpyKTypa rpauecKkoro pelakropa mocpeicTBOM UCTIONb30BaHus Qt-
KoMIoHeHT ouoimoteku OpenCV

Pa3nen 4. MammnHoe o6y4yenue B OpenCV

Ornucanyne HEKOTOPHIX AJTOPUTMOB KilacCuUKALKU U KiacTepuzauuu. utepdeiicsl CTpykTyp
U KJIACCOB, MPOTOTHUINHI QyHKIMI 6nbanoreku OpenCV, peanu3yoomux alropuTMbl KiiaccuuKaluy u
kjactepusanuy. Pabora anropuTMoB Ha MOJENbHBIX 3a7adax. CTpyKTypa IpUIIOKEHUH, )i pelICHUs
3a/1a4 Ki1accu(UKalMK U KJIaCTepU3alllu.

Paznen 5. Kinaccudgukanus m3zodpaxkeHuid ¢ ucnojb3oBanuem bag-of-words meromno B
OpenCV

Onucanue OCHOBHBIX maroB bag-Of-words moxxoma i KiaccHpUKAUMK HM300paXKCHUH.
[Ipototunel ¢ynknuii 6mdbmuorekn OpenCV, HEoOXOAUMBIE ISl peaju3aliH JaHHBIX IaroB, C
ONMCAHUEM HA3HAYCHUS BXOJAHBIX MapamerpoB. Peammsamus bag-of-words moxxoma st
KJIacCU(UKALIUU IBYX KaTeropuil n300pakeHuil. 3aBUCUMOCTh PE3yJIbTaTOB MPUMEHEHHS MOAX0/1a OT
HCIOJIb3YEMBIX [IapaMeTpPOB.

Pa3pnen 6. Beenenue B 0uésinorexy IPP

Ornucanue cTpykTypbl oubmuorexu IPP, Mogenu ee ucrnonp3oBanusi. OCHOBHBIC THITHI JAHHBIX U
¢bynkuuit. [Ipouenypsl ycranoBku 6ubiuoreku Intel® IPP B cocraBe nmakera Intel® Parallel Studio XE
2013. 3amaya menuanHOW (QuiIbTpauuu H300paKeHHUs. 3ajada ONpENETCHUs MPSMBIX JIMHANW Ha
M300paXEeHUH, CXeMa PeIleHus C UCIOIb30BaHueM Mpeodpa3oBanus Xada.

Pa3znesn 7. CpaBHeHMe NPOU3BOAUTEIbHOCTH HEKOTOPBIX AJTOPUTMOB B OMOJIMOTEKAaX
OpenCV u IPP

Omnenka mporecca pa3pabOTKH TMPHIIOKEHUS, TO3BOJISIONIETO €IMHOOOPa3HO OpraHMU30BaTh
3aIlyCK 9KCIIEPUMEHTOB 10 CPABHEHHIO MPOU3BOAUTENBHOCTH. CpaBHEHUE IS AITOPUTMOB METUAHHOU
GuIbTpauy, 3pO3UM, AWIATALUHN, MOCTPOCHHUS THUCTOrpaMMbl. Pe3ynbTaThl MEPBBIX MPHKHIOYHBIX
HKCHEPUMEHTOB, PEKOMEHAALNH 1 3aJJaHUs [ CAMOCTOSTEIbHON POPabOTKH.

3.4 TemaTuka ceMHHAPCKUX/NMPAKTHYECKHUX U J1a0OPATOPHBIX 3aHATHI

3.4.1 CemuHapcKue/IPaKTHYECKUE 3aHATHUS
CeMuHapcKue U MPAaKTUYECKUE 3aHATHUS HE IPELYCMOTPEHBI.

3.4.2. JJabopaTtopHble 3aHATUS

JlaGopatopHas pabota «IIpoext Hello World».

JlaGopaTtopHast pabota «3arpy3ka u300paxeHus.

JlaGopatopHas paboTa «3axBaT BUIEO C KAMEpPbI».

JlabopaTtopHnas pabora «O6padoTka uzobpaxenuit. Crinaxxkuanue. Pazmepsr. ROIy.

JlaGopatopHas pabota «Mopdonorunyeckre mpeodpa3oBaHUs.

JlaGopaTtopHast pabota «Onepatopsl Cobens u Jlammacay.

JlaGopatopHas pabota «Ilouck o0beKTa Mo BETY.

JlaGopaTopHast pabota « AITTOPUTM KJlacTepu3anuu k-meansy.

JlaGopatopHas pabota «IIpeoGpa3oBanue Xagay.

Jlabopatopuast pabora «Tpanchopmarus uzoOpaxkenus - abduHHBIE TpPeoOpa3zoOBaHUs,
romorpagus».

JlabopatopHast paboTa «XpaHWIUIIE TaMsITH, TIOCIIEA0BATEIILHOCT.

JlaGopatopHas pabota «HaxoxaeHne KOHTYpOB U ONEPalld ¢ HUMU».

JlaGopaTtopHast pabota «JleTekTupoBaHHue 0OBEKTOB - MOUCK 0OBEKTA IO MAOTOHY».

JlaGopatopHas pabota «CpaBHeHUE U300paKEHUI U TeHepaLus KapTUHKU OTINYHIA».

JlaGopaTtopHast pabota «PaboTa ¢ kamepoii uepe3 6mdmoteky videolnput.».

JIaGoparophas pabota «I onorpaduiyeckoe KOJUPOBAHUE KAPTUHKI.



JlabopaTtopnas pabora «Kinect - HacTpoiika OpenCV».

JlaGopatopHas paboTa «3agaya MeJUaHHON PUIbTpanuu N300pAKEHUY.

JlaGopaTopHasi pabota «3amada ompenereHUs MPSAMBIX JUHUNA Ha W300paKCHHUH, CXeMma
peLIeHHs ¢ UCTIONIb30BaHNeM ITpeoOpa3oBanus Xaday.

JlaGopatopHasi pabora «Peanmm3anms omnepanmuii ¢ HCHOJb30BaHHMEM (DYHKIIMOHAA
o6ubmorexku OpenCVy.

JlaGopatopHasi pabora «Peanmm3anus omnepanmyii ¢ HCHOJIb30BaHHMEM (YHKIIMOHAIA
oubmmoreku Intel IPPy.

JlaGopatopHasi paboTa «AHaJIM3 KOPPEKTHOCTH paObOTHI AJITOPUTOMOB.

JlaGopatopHas padota «IIpoBe/ieHre BEIUNCIUTEIBHBIX SKCIIEPUMEHTOBY.

JlaboparopHass pabora «O030p 0a30BOil HporpaMMHON peanu3anuu anroputma Latent
SVM».

JlaboparopHas pabora «ONTUMHU3ANUS U paclapaljieIiBaHue OBICTPOTO MPeoOpa3oBaHHUS
®ypbe 1715 BBIYUCICHHS CBEPTOK.

JlaGopatopHast pabora «PacnapajienuBaHu€ BBIYUCICHUH IO YPOBHSIM MUPaMUIbI
MIPU3HAKOB.

JlaboparopHass pabora «OIleHKa KadecTBa IIOMCKa OOBEKTOB pAa3HBIX KIACCOB C
UCIIOJIb30BaHUEM (PMHATBHOM MapaslIeIbHON peaTi3aiiimy.

JlaGopatopHas pabora «Pemenne 3agaun B ciydae eBKIMI0BA PACCTOSHHS Ha OJTHOMEPHOMH
CETKEe».

JlaGopatopHasi pabota «PemeHne 3aqaun B ciaydae €BKIHI0BA PACCTOSIHUA Ha JIBYMEPHON
CETKEe».

JlaGopaTtopHast pabora «OgHOMEPHOE JUCKPETHOE MpeodpazoBanue Oyprey.

JlaGopatopHas paborta «OmgHOMEpHOE 00paTHOE peodpazoBane Dypbey.

JlaGopaTopHas paboTta «3a1aya AETEKTUPOBAHUS MEIIEXO00B U MOIX0/IbI K €€ PELICHUIOM.

JlabopatopHas pabota «Pa3paboTka MPHUIOKESHHUS IS IETCKTUPOBAHUS TICILIEXOI0BY.

3.5 TemaTuka KypcoOBBIX IPOEKTOB (KypPCOBbIX padoT)
KypcoBoii MpoeKT He MPeTyCMOTPEH.

4. YyeOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecreyeHue

4.1 HopmatusHble 1okyMeHTbI U [OCTh1

1. ®enepanphbliii 3akoH oT 29 nexadps 2012 roga No 273-d3 «O6 obpasoanuu B Poccuiickoit

CDez(epauI/H/I» (C U3MCHCHHUAMU U ,I[OHOJ'IHCHI/IHMI/I);

2. ®enepa’dbHBI TOCYIApCTBEHHBIM 00pa30BaTEIbHBIN CTaHIAPT BBICIIETO OOpa30BaHUS -
OakanmaBpuaT nmo HampasieHuto noaroroBku 09.03.02 MudopmalmoHHbIE CHUCTEMBI U TEXHOJOTHH,
yrBepxkaeHHbIN [Ipukazom MunucrepctBa obpazoBanus U Hayku P® ot 19 centsops 2017 r. N 929

"O6 yTBepxkaeHuu ¢eaepanbHoro... Penakuus ¢ uamenenusimu N 1456 ot 26.11.2020;

3. Ilpukaz MwunucrepctBa obpazoBanuss u Hayku P® ot 05 ampens 2017 r. No 301 «O6
yrBepkaeHun [lopsaka opraHuzanuM M OCYIIECTBIEHHS 0Opa30BaTEeNbHOM J1€ATENBHOCTH I10
o0pa3oBaTeNFHBIM MPOTPAaMMaM BBICHIETO 00pa3oBaHMS — MporpaMMaM OakajlaBpuaTa, IMporpaMMam

CliCUaJINTETA, IIpOorpaMMaM MaruCTpaTyphbl.

4.2 OcHoBHasi IMTEpaTypa
1. Kanep, A. Uzygaem OpenCV 3. PazpaboTka mporpaMM KOMITHIOTEPHOTO 3PSHHS Ha

C++ ¢ npumenenuem 6ubmmorexu OpenCV / A. Kanep, I'. bpaacku ; nepeBoa ¢ anrnuiickoro A.
A. Cnuakuna. — Mocksa : JIMK Ilpecc, 2017. — 826 ¢. — ISBN 978-5-97060-471-7. — TexcrT :

AJICKTPOHHBIN /l Jlann : 3JIEKTPOHHO-OMOIHOTEeYHAs cucTeMa. — URL:
https://e.lanbook.com/book/108126

2. Pa3paboTka MyIbTHMEIMHHBIX IPUIIOKEHUH € Hcnionb3oBaHueM oudiamnorexk OpenCV
u IPP / A.B. boeipun [u ap.].. — MockBa : MuTepHer-YHuepcuter MH)OpMamoHHbIX

Texunonoruit (MHTYUT), At [Iu Dp Meaua, 2019. — 515 c. — ISBN 978-5-4486-0520-8. —


https://e.lanbook.com/book/108126

Texcr : anextponHsiit // Ludposoii odpazoBarensubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/79718.html

4.3 JlonoJIHUTE/IbHASA JIUTEpaTypa

1. Tapcusa I'n.b.,Cyapec O.JI. O6paboTka nzo0paxenuii ¢ momomisto OpenCV. - M.:
Wzn-Bo "JIMK Ilpecc", 2016. - 210 c.l'apcuss I'n.b., Cyapec O.J., Apamma X.JI.D. u mp.
O06pabotka m3o0paxenuii ¢ nmomomsio OpenCV. — M.: JIMK Ilpecc, 2016. — 210 ¢ URL:
http://lib.jizpi.uz/pluginfile.php/7311/mod_resource/content/0/%D0%9E%D0%B1%D1%80%D0
%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0_%D0%B8%D0%B7%D0%BE%D0%B1
%D1%80%D0%B0%D0%B6%D0%B5%D0%BD%D0%B8%D0%B9_%D1%81_%D0%BF%D
0%BE%D0%BC%D0%BE%D1%89%D1%8C%D1%8E_OpenCV_by %D0%93%D0%BB%D0
%BE%D1%80%D0%B8%D1%8F_%D0%91%D1%83%D1%8D%D0%BD%D0%BE_%D0%93
%D0%B0%D1%80%D1%81%D0%B8.pdf

4.4 JaexkTpoHHBIE 00pa3oBaTe/ibHbIE PecypcChl
1. bubnmnoreku komnboTepHOro 3penus. LMS MockoBckoro nonutexa. DOP pa3zpabatsiBaeTcs.

4.5 JluneH3uOHHOE ¥ CBOOOJIHO PacnpocTpaHsieMoe NPorpaMMHoOe odecriedeHmne
1. Visual Studio
2. Visual Studio Code

4.6 CoBpemeHHbIe IpodeccHOHATbHBbIE 0a3bl JAHHBIX U HHGOPMALIMOHHbIE CIIPABOYHbIE
CUCTEMBI
1. Oobpa3oBarenbHas miatdopma KOpaiit

2. DnekTpoHHO-OMOIMoTeYHas cuctemMa JlaHb
3. Hudposoii obpazosarenbhsiii pecypc IPR SMART

5. MarepuajbHO-TEXHMYECKOe o0ecrieyeHue

CrneunanusupoBanHas yueOHas nabopatopusi kadenps «MHpopMaTtuka u MHPOpPMAIMOHHBIE
TexHosoruu» ayz. 2610 mnm 2662 ocHalleHHas MPOEKTOPOM (IJI JEMOHCTpAlMU Ipe3eHTaluil),

MEPCOHANBHBIMU KOMIBIOTEPAMU C YCTAHOBJIEHHBIM NporpaMMHbIM obecnieuenneM (OC Windows 7,
Visual Studio).

6. MeTtoauyeckue peKoMeHAANU

6.1.MeToanyecKkue peKOMeHANMH [IJIsl IPENoIaBaTeisi 10 OPraHu3auuu 00yYeHus:

Mertonuka  mpenojaBaHUs — JUCHMIUIMHBL  «bHOIMOTEKM ~ KOMIBIOTEPHOIO  3pEHUS»
IpelycMaTpuBaeT HUCIOJIb30BAHME OHJAMH-Kypca B  CHCTEME JUCTAaHIMOHHOTO 0O0ydeHus
VYHUBepcHUTeTa, TPYNIOBBIX U MHAWBUAYAIBHBIX KOHCYJIbTAIIUI 00yUYaromuXcsl, ayAUTOPHBIX 3aHATHH B
COYETAaHUM C BHEAyIUTOPHON paboToil ¢ 1enbio (GOpMUPOBAHMS U Pa3BUTUS NPO(ECCHOHATBHBIX
HaBBIKOB 00YYarOIUXCS.

JlaGopaTtopHble  paboTel MO JauUCHMIIMHE «bHOJINMOTEKM  KOMIBIOTEPHOTO  3pEHHS»
OCYLIECTBISIOTCS B (OpPME  CAMOCTOSTENBbHOW  MpOpabOTKM  TEOPETHUECKOro  Marepuaia
0Oy4arolMMUCS; BBINOJHEHUS NPAKTHUUECKOTO 3aJaHus; 3allUThl MpernojaBaTenio JabopaTopHOU
paboThl (3HAHHWE TEOPETHUYECKOT0 MaTepHuajga M BBIIOJHEHHWE MPAKTUYECKOTO 33JaHus IO TeMe
1abopaTopHOI paboThI).

6.2.MeToanyecKue yKazaHus /Ui 00y4aOUIMXCS 110 OCBOCHUIO TUCHMIIJIHHBI

I/I3yquI/Ie JUCHUIINIMHBI OCYHIECTBIIACTCA B COOTBECTCTBHHU C y‘Ie6HI)IM IIJIAHOM.

Ha 3aHATHSX OCYIIECTBISIETCS 3aKpeIuIeHHEe NOJIYYEeHHBIX, B TOM 4YHCIIEé U B IpolLecce
camMoCTOSITeNNbHOM paboThl, 3HaHMUA. Ocoboe BHHMMaHHE oOpalfaercs Ha YMEHHE NPUMEHSTh



MOJIyYE€HHbIE 3HAHUS HAa MPAKTHKE, B TOM YUCJE MPU PEUICHUH pealbHBIX 3ajay, OTINYAIOMIUXCS OT
popabOTaHHBIX.

B mpouecce camocTosITeNbHOM pabOThl CTYIEHTHl 3aKpeIUIsioT U YIUIYOJSIOT 3HaHMS,
MOJTlyYeHHbIE BO BpEMsl ayIUTOPHBIX 3aHATHH, CAMOCTOSTENBHO 3HAKOMSTCA C TEOPETHUECKUM
MaTepuajoM, BBINOJHSIOT JaboparopHble pabOThl, TOTOBIATCS K TEKYIIEMY KOHTPOIIO H
IIPOMEKYTOUYHOM aTTECTALUU.

Texymuit KOHTPOJIb OCYIIECTBIISICTCS HA ayAUTOPHBIX 3aHATHUSIX B BUJE 3aIUTHI TaOOPATOPHBIX
pabot. Kpurepusamu OLeHKH pe3ylbTaToOB SBISIOTCS:

® yYpOBEHb OCBOCHHUS TEOPETHUECKOro MaTepuaa;

® YpOBEHb BIAJCHUS MPAKTUYECKUMHU HaBbIKaMH (B BHJIE€ BOIPOCOB IO MPOLECCY
BBITIOJIHEHHS JTAOOPATOPHBIX PadoT);

e yMmeHHus OOyYaromerocs HCHOJIb30BaTh TEOPETHYECKHE 3HAHWUSA TPH BBITOJHEHUU
NPaKTUYECKHX 3a/1a4 (B BUIE JONOJHUTEIBHBIX 33/1aHUH);

e copMHpPOBAaHHOCTH KOMIETEHIIHIA;

e odopmMieHHe MaTepralia B COOTBETCTBUH C TPEOOBAaHUSIMHU.

e [IpoMexxyTOUYHBIH KOHTPOJb OCYIIECTBISIETCS Ha 3aueTe B (opMe TECTUPOBAHUS B
CUCTEME IUCTAaHIMOHHOTO 00y4eHHs Y HUBEPCUTETA, BKITFOUAOIIIEr0 BOIIPOCHI HA 3HAHUE
OMOIMOTEK KOMIIBIOTEPHOTO 3PCHHUS.

/. DoHJ OLIEHOYHBIX CPEACTB

7.1.MeTobI KOHTPOJISI M OLIECHUBAHUS Pe3yJIbTATOB 00yUeHH s

B mpomecce oOyueHHs] UCHONB3YIOTCS CICIYIOIIUE OIICHOYHBIC (OPMBI CaMOCTOSTEIBHOM
paboOTBI CTYJIEHTOB, OIICHOYHBIC CPEJCTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOIHBIX
aTTecTanui: JabopaTopHbie paboThl, AU dHEepEeHIIUPOBAHHBIN 3a4ET.

7.2.11lkana U KPUTEPUH OLIEHNBAHUS Pe3yJILTATOB 00yUeHHS

K mpoMexyTouHO#l aTTecTaly JOMYCKAIOTCS TOJBKO CTYACHTHI, BHITOJHUBIINE BCE BUbI
yaeOHOW pPabOTHI, MPEIyCMOTPEHHBIE pabodeid mporpamMMoir 1o JucHHUILIUHE «BUOIMOTEKH
KOMITBIOTEPHOTO 3PEHUS».

7.2.1. Kpurepuu orieHku oTBeTa Ha Aud.3auére

Hara3oH
Ixama oneHUBaHUA A Omnucanune
0amioB
HeynosnerBoputensHo 0-54 He nocturayro moporoBoe 3HaueHHE XOTS OBI AJIST OJTHOTO YPOBHS

(opMHpYyEMbBIX HAa MOMEHT MTPOBEICHUS aTTECTAI[MA KOMIIETEHIIUH.
He BeimonHeHn oauH wim Oonee BUAOB ydeOHOW pabOTHI,
NPEoyCMOTPEHHBIX y4eOHbIM I1aHOM. CTYZEHT AEMOHCTPUPYET
HEIOJIHOE COOTBETCTBUE 3HAHUI, yMEHUH, HABBIKOB IIPUBEICHHBIM
B TabNMIax MmokKa3aTeleld, JOMYCKAIOTCs 3HAYUTEIbHbIE OIINOKH,
NPOSIBIISIETCS. OTCYTCTBHE 3HAaHUM, YMEHHH, HaBBIKOB IO PALY
NOKa3aTenied, CTYACHT WUCHBITHIBACT 3HAUMTEIbHbIC 3aTPyJHECHUS
MIpH OTIEPUPOBAHUM 3HAHWAMH M YMEHUSMH IIPH MX NEPEHOCE Ha
HOBBIE CUTYAIIVH.

Y 10BIETBOPUTETHHO 55-69 Cpennee 3HaueHwe [Uig BceX (OPMHPYEMBIX Ha MOMEHT
MIPOBEICHMSI ATTECTAIIMH YPOBHEH KOMIIETEHITNI — 3. BBITTOTHEHBI
BCE BUBI y4eOHO paboThI, MperyCMOTPEHHBIE YUEOHBIM IIJIAHOM.
CTyZneHT NeMOHCTPUPYET COOTBETCTBHE 3HAHHWI, B KOTOPOM
OCBelICHA OCHOBHAs, HanOoJee BaXKHAsl YacTh MaTepuana, Ho MpH
9TOM JIOMYIIeHa OHA 3HAYUTEIbHAs OMNOKA MIJIN HETOYHOCTb.
Xoporio 70-84 Cpennee 3HaueHwe Ui BceX (OPMHPYEMBIX HAa MOMEHT
MIPOBEJICHNSI ATTECTALIMN YPOBHEN KOMIIETEHINI — 4. BoInomHEHBI
BCE BH/bI y4eOHOH paboThl, NPeAyCMOTPEHHBIE YIEOHBIM MJIAHOM.
CTyneHT JeMOHCTPHPYET HEIMOJIHOE, MPaBUILHOE COOTBETCTBUE
3HaHUH, YMEHHMH, HaBBIKOB IPHUBEJICHHBIM B  TabnMuax




mokasaTtesied, JbOo ecnu Tpu 3TOM ObUTM  JOMyIIeHBl 2-3
HECYIICCTBEHHBIC OINNOKU.

OTtanaHO

85-100

Cpennee 3HaueHue I BceX (QOPMHPYEMbIX Ha MOMEHT
MPOBEJICHUS aTTECTAllMM YPOBHEN KOMIETEHUUN — 5. BrINoIIHEHBI
BCE BUJIBI Y4eOHOU pabOoThI, MPEyCMOTPEHHBIC YUCOHBIM IIJIAHOM.
CTymeHT JeMOHCTPHPYET COOTBETCTBHE 3HAHUWH, YMEHH,
HABHIKOB TPHUBEJCHHBIM B Ta0JMIAX IOKa3aTelieh, ONepupyer
MPUOOPETCHHBIMHU 3HAHUSMH, YMEHUSIMY, HaBBIKAMU, TPUMECHSCT
WX B CHTYaIMAX MOBBIIICHHOW cI0XHOCTH. [Ipn 3TOM MOTYT OBITH
JIOTTYIIEHbI HE3HAYNTEIhHBIE OIIHMOKH, HETOYHOCTH, 3aTPyIHEHUS
MpU AHAIUTUYECKUX OlEpaluax, MEPEeHOCEe 3HAaHUM U YMEHHU Ha

HOBBIC, HCCTAHAAPTHBIC CUTYalluH.

7.2.2. Kputepun orieHk# paboThl 00ydaronierocs: Ha 1a00paTOPHBIX 3aHATHIX:

«5» (OTIMYHO): BBIIOJHEHbI BCE MPAKTUYECKHE 3a/aHus, IPEAYCMOTPEHHBIE
nabopaTopHbIMH paboTaMu, 00yYarOIIUIACS 4eTKO M 0e3 OImMOOK OTBETHJI HA BCE KOHTPOJbHBIC
BOINPOCHI, MPOSIBUJI TBOPYECKUH MMOJIXOA IpPHU BBINOJIHEHUM 33aJaHUH, CMOI BBIIOJHHUTH
JIOTIOJTHUTEIIHHBIC 3a/IaHHs.

«4» (xopolIo): BBIOJHEHBl BCE IPAKTUYECKHE 3aJaHMs, IPEAYCMOTPEHHBIE
1a00paToOpHbIMU paboTaMy, 0OYYaIOIIMICA ¢ KOPPEKTUPYIOIMMHU 3aMEYaHUsIMU MpenoaBaTesis
OTBETHJI Ha BCE KOHTPOJIbHBIE BOIPOCHI, IPOSBUII TBOPUECKUIN MOJXO0/1 IIPU BBHIIIOJIHEHUH 3a/1aHUl,
CMOT YaCTUYHO BBITTOJHUTH JOTIOJHUTEIHHBIC 3a/IaHHS.

«3» (YIOBJIETBOPUTEIILHO): BBIINOJIHEHBl BCE MPAKTHUYECKUE 3aJaHMsl, IPEAYCMOTPEHHbBIE
1a00paTOPHBIMU pabOTaMH, C 3aMEUaHUSIMHU TIPEToJIaBaTelis; OOYyYarONIMICS OTBETUJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUAHUSAMHU, JOIIOJHUTEIbHbBIE 3a1aHUS BBIIIOJIHEHBI C 3aMEUaHHSIMU.

«2» (HeyOBIETBOPUTEIBHO): 00YyYaIOIIMICS HE BBIOJIHUI WM BBINOJIHUI HEMPABUIBHO
IpaKTUYECKHE 3aJaHMsl, IPEIyCMOTPEHHbIE Ja0OpaTOPHBIMU paboTamMu, 00y4aroIUNHCs OTBETHII
Ha KOHTPOJIbHBIE BOMPOCH C OIMMMOKAMH WJIM HE OTBETHJI Ha KOHTPOJIbHBIE BOIIPOCHI,
JIOTIOJIHUTEIIbHbIC 3a/1aHHsI BBITTOJHEHBI HEBEPHO MIIM HE BBIIIOJIHEHBI.

7.3.01eHOYHbIE CPeaCcTBA
7.3.1. Texyuuit KOHTPOJIb
Texkymmii KOHTPOJb OCYIIECTBISIETCS Ha ayAWTOPHBIX 3aHATHAX B BHJE 3alIUTHI
nabopaTopHbIX paboT. JIabopaTtopHas paboTa — CpeaCTBO KOHTPOJISl YCBOEGHUS yUeOHOIro MaTepuaa
TEMBI, pa3jienia WIH pa3leoB IUCIHIUIMHBI, OPTaHM30BaHHOE KaK ydeOHOE 3aHsATHE B BHUJIE
JI€MOHCTPALMU TOJIYYEHHBIX HaBBIKOB ITPH PELICHUH TOCTABIEHHBIX MPAKTUYECKHX 3a/1a4.
7.3.2. ITOroBbIil KOHTPOJIb
[Tpumepsl BOpoCoB K Au(. 3a4eTy.
OnpeneneHre KOMIbIOTEPHOTO 3PEHUS
OO6nacTu NpUMEHEHUsT KOMITBIOTEPHOTO 3pEHUs
Bomnpocs! popmupoBanust n306paxxeHuit
Knaccugukarus nzobpaxenuit
OcHoBHbIE METObI 00pabOTKH N300paKEHUH
XapakTeprCcTHKa OCHOBHBIX I[BETOBBIX IPOCTPAHCTB
0630p 6udmmorexkn OpenCV
EmguCV nns cpensr .Net

©ooN O LDE

O0630p OCHOBHBIX MOj1yJIel OMOIMOTEKN

. Hactpoiiku cpenst Microsoft Visual Studio npu pa3zpaboTke npuiioxeHui ¢
UCTOJIb30BaHuEM (DyHKIMI OHMOIHOTEKH

11. DnemenTapHbIe onepaui 06paboTKH U300pakeHU I

[EEN
o

12. 3agaua BBIICTICHUS KOHTYPOB 00bEKTa

13. Onrepanum pabOTHI ¢ BUACOTAHHBIMHU

14. 3agava BuACOIETEKTHPOBAHMUSI JIUII C MCIIOJIB30BaHNEM Kitaccudukaropa Xaapa
15. BazoBslie onepanuu 06padoTku n3obpaxenuit B OpenCV



16.
17.
18.

19.
20.
21.
22.

23.
24.
25.
26.
217.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Omnwucanue 0a30BBIX onepanuii 00padoTKK N300paKeHUH

[TpotoTuns! GpyHkIuit 6ndaroTexkn OpenCV

CrpykTypa rpadu4eckoro perakTopa MOCPEICTBOM HCIOJIb30BaHU Qt-KOMIIOHEHT
oubmmorexku OpenCV

Marmmunnoe o6yuenue B OpenCV

Onucanue anropuTMOB KilacCU(UKAITUH

Onucanue anropuTMOB KiIaccu(BUKAIUU KIIaCTePU3AIIH

HHTepdelichl CTPYKTYp M KJIaccoB, MpoToTUIbl GyHKIuM 6udamoreku OpenCV,
peaTM3yONINX AITOPUTMBI KJIaCCU(DUKALINU U KIIaCTePH3AINU

Pabota anropuTMOB Ha MOJIENBHBIX 33a4ax

CrpykTypa NpUIOKEHHUH, JUIA PELICHUs 3a/1a4 KIacCU(UKAUH U KIaCTepU3AIUH.
Knaccugukaius uobpaxenuii ¢ ucnoib3zoBanuem bag-of-words metonos B OpenCV
Onucanne OCHOBHBIX IaroB bag-of-words moaxoxaa ais kiaccupuKanuy n300paxeHuit
[Tpororuns! pyaknuii 6nommoreku OpenCV, HeoOX0MMBIE T peaTn3allii JaHHbBIX
IIaroB, C OMIMCAaHUEM HAa3HAYCHUS BXOIHBIX MTApaMEeTPOB

Peanusanus bag-of-words noaxona mist kinaccuukaiyu AByX KaTeropuii n300paxkeHuit
3aBUCUMOCTh PE3yJIbTATOB IIPUMEHEHUS TOAX0/Ia OT MCIIOJIb3YEMbIX TTapaMeTPOB.
Onucanue cTpykTypbl oubnuotexu IPP, Monenu ee ucnonbp3oBanus

OCHOBHBIE THIIBI JAHHBIX U (YHKITHI

[Tpoueaypsl ycranoBku 6ubmmoreku Intel® IPP

3anaua MeaquaHHON QuIbTpay N300paKEeHHS

3anaua onpeesieHus MPSMbIX JTJMHAN Ha W300pasKeHUH

Cxema pelieHus ¢ HCIoJIb30BaHHeM TpeoOpazoBanus Xada

CpaBHeHuE MPOU3BOAUTEIHLHOCTH HEKOTOPBIX anropuTMoB B 6ubanorekax OpenCV u [PP
CpaBHEHHUE 15 aJITOPUTMOB METUAHHOHN (PHITbTPAIUH
CpaBHeHue 17151 aITOPUTMOB 3PO3UH

CpaBHeHHE TSl aITOPUTMOB TAJTATAIIH

CpaBHEHHUE 151 aJITOPUTMOB TIOCTPOCHHUS THCTOTPAMMBI



