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AHHOTaNINA

Hucummummna  «Cucremsl  1u@poBoli  00pabOTKM  M300pakeHHi»  BXOAMT B
00pa30oBaTeNIbHYI0 MPOrpaMMy BBICIIEro OOpa30BaHUS — IPOrpaMMy MAarucTpaTypsl IO
HampasieHuio mnoarotoBku/ cremuanbHocTH 09.04.01 «MHbopMaTHka W BBIYMCIHTENbHAS
TEeXHUKa» HalpaBlIeHHOCTH/crienuanu3annn «Berpoennslie cucreMbl 00paboTKU HH(pOpMALUU U
ynpasinenusi (Embedded Systems)». Jlucuunnnna peanusyetcs kadeapoit «Neldy.

JucuuiuinHa HauesneHa Ha (JOpMHUPOBAHKE Y BBIITYCKHHUKA CIIETYHOIUX KOMIIETEHIMN:

[TK-1 «CniocoGeH pa3pabaTbiBaTh METOAMKH BBHITIOTHEHUS aHATUTUIECKUX paboT»

ConepxaHue AUCUUIUIMHBI OXBaTbIBa€T KPYI BOIPOCOB, CBA3aHHBIX € LU(POBOIL
00paboTKO# CHTHAJIOB Pa3HOW MPHUPOJIBI, B YACTHOCTH, U300paKEHUH.

[IpenonaBanre OUCUMIUIMHBI IpEIyCMaTpUBaeT clieAylomue (OpMbl OpraHU3aLUu
y4eOHOro mporecca: JEKIUH, JIa0opaTopHble padOTHI, CaMOCTOsITeNIbHas paboTa CTy/AeHTa,
KOHCYJIbTallUH.

[TporpaMMoil TUCHMITIMHBI MPEIyCMOTPEHBI CIEAYIOIINE BHIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAsA aTTecTalus B hopMme 3k3ameHa (3 ceMecTp).

OO6miast TpyJOEMKOCTh OCBOCHHS AUCIIUIUIMHBI COCTAaBJIseT 3 3a4eTHBIX eauHulbl, 108
4acoB.

SA3bIK 00yUeHUS 10 AUCIHUIUINHE «AHTJIMUCKUN

1. TlepeuyeHs miaHUPyEMBIX pe3yIbTaTOB O0YUEHHUS MO TUCIUIUINHE

1.1. Ilenu npenogaBaHus JUCHUTLITAHBI

[enbto mpenogaBaHus AUCUMILTHHBI «CHCTeMbl HU(PPOBOIl 00pabOTKU M300paxeHHID)
aBIsieTcs (OpMUpPOBaHKE MPO(PECCHOHANBHOM MOATOTOBKH CTYJCHTOB B 00JIaCTH COBPEMEHHBIX
TEOPETUYECKMX M  IPAKTHUYECKUX  METOJOB  IMPOCKTHPOBAHUS U CONPOBOXKICHUS
MH(POPMALIMOHHBIX CHUCTEM pA3JIMYHOTO HAa3HAYCHHS B YaCTH ABTOMAaTHYECKOW 00paboTKH
CUTHAJIOB pa3HOM MpUPOJBl W, B YAaCTHOCTH, aHAIM3a M paclo3HaBaHUS H300pakeHUU, U
pa3BUTHE HABBIKOB Pa3pabOTKH TAKUX CUCTEM B BUJE MPOTPAMMHBIX MOJEIEH.

1.2. JlucumruiiHa  BXOAMT B COCTaB  4YacTH, (HOpPMUPYEeMOH  y4aCTHUKAMH
00pa3oBaTeNbHBIX OTHOIIECHUH, 00pa30BaTENIbHON MPOrpaMMbl BBICHIETO 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepeueHb IIIAaHUPYEMBIX PE3YIHTATOB OOYUYEHUS O JUCLUIUIMHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3yibTaTamu ocBoeHus OIT BO.

B pesynbrare u3y4yeHHs AUCHUILUTUHBI OO0YYaIOIIUICS JOJDKEH 00J1aaTh CIeayIIUMU
KOMITETEHIMSIMH UM UX YacTsMHu. KOMIeTeHIIMN U MHAUKATOPBl UX JOCTH)KEHUS IPUBE/ICHBI B
tabmume 1.

Tabnuma 1 — [lepeuenp KOMOETEHIMH U UHAUKATOPOB UX JIOCTHXKEHUS

Konn
Kareropus (rpymnma) Koa n HauMeHOBaHrE HHAMKATOPA JOCTUKEHUS
HauMEHOBaHHE
KOMIIETEHIINU KOMIIETEHIINU
KOMIIETEHIIUHA

I1K-1.3.1 3HaTh CUCTEMHLIN aHAIN3 U
yIOpaBleHUE; TEOPHUIO MPOIIECCHOTO YIIPaBJICHHUS;
METO/IbI TFTAHUPOBAHUS MPOEKTHBIX padoT
[IK-1.VY.1 yMeTh npoBOAUTH UCCIENOBAHUE U
M3Y4YEHUE MUPOBBIX MIPAKTUK BBHIMOTHEHUS

T1IK-1 Criocoben

paspabaThIBaTh
AHAJTUTHYCCKUX PabOT; IPOBOIUTH alIPOOaIIHIO
[IpodeccrnonanbHbie | METOAUKU
METOJIUK Ha BEIOPAHHBIX MMPOCKTAX U MX
KOMIIETEHI[NHA BBITIOJIHEHUS
TopaboTKy
AHAIIMTUYECKUX
paboT [1K-1.B.1 BnageTh HaBbIKaMHU IJIAHUPOBAHUS

MPOEKTHBIX PabOoT; HABBIKAMU BBIOOPA METOJIUK U
11a0JIOHOB BBITIOJTHEHUS aHATUTUYECKUX PaldoT;
HaBBIKAMM MOJTOTOBKHU U MPOBEACHUS
MIPE3CeHTAlUN

2. Mecro nucuumianssl B cTpykType Ol
JucuuiuinHa 6a3upyeTcst Ha 3HaHUAX, paHee NPUOOPETEHHBIX CTyIEHTaMHU MIPU U3YYEHUHU
CIIEYIOIIUX TUCHUIUINH:
— Marematnka,;
— Wudopmaruka;
— Hudposas oOpaboTKa CUTHAJIOB;
— Anroput™bl 00paboTKH IU(PPOBBIX JAHHBIX.
3HaHMs, TMOMY4YEHHbIE NPHU M3YYEHUM MaTepuala JaHHOW IUCUUIUIMHBI, UMEKT Kak
CaMOCTOSITENIbHOE 3HAaUEHUE, TaK U UCIOJIb3YIOTCS IPU U3YUEHUH IPYTHX AUCLUILINH:

- I/IHTCHHCKTyaHBHBIC CHUCTCMBEI.

3. OOBeM U TPYJI0OEMKOCTh JUCITUTLIAHBI
Jlannsle 006 obmeM oO0beMe MUCHUIUIMHBI, TPYJAOEMKOCTH OTAENbHBIX BHIOB y4eOHOM
paloThI 1O AUCIUILTUHE (M paclpeieleHne 3TOH TPYJ0eMKOCTH IO ceMecTpaM) peCTaBICHbI B
Tadmme 2.

Tabnuua 2 — O6beM U TPyI0EMKOCTb TUCIMITIHHEI




TpynoeMKoCTh 110
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne3
1 2 3

Oowan mpyooemkocmep oucyunauHbl, 3/ 108 3/ 108
3E/ (4ac)
H3 nux uacoe npaxmuueckoit n0020moeKu 17 17
AyoumopHnusie 3anamus, BCEro vac. 34 34
B TOM YHCIIE:

nexkuuu (JI), (gac) 17 17

npaktuueckue/cemunapckue 3anarus (113),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

KypcoBoii mpoekT (pabota) (KII, KP), (gac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (dac) 38 38
Buo npomesxcymounoit ammecmayuu: 3a4er, K3 K3
mudd. 3auer, sk3amed (3auet, Audd. 3a4, Ik3.) ” i

4. ConepxaHue TUCIUIIIINHBI

4.1. Pacnpepnenenue TpyI0€MKOCTH JTUCIUILIAHEI IO pa3enaM v BUAaM 3aHATHH.
Pa3nensbl, TeMbl AUCHUILIMHBI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0uIe 3.

Tabmuua 3 — Pazesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

(GuIbTPOB.

Tema 1.3 [TocTpoeHnE KOHTYPOB € MOMOIIBIO JETEKTOPA KpacB
KsHHu.

Tema 1.4 Annpokcumanusi KOHTypa OTpPE3KaMU MPSIMBIX JTAHUI
METOJ0M HaUMEHBIINX KBAJPATOB.

Tewma 1.5 IlpeoGpazoBanue Xada.

Tema 1.6 lnuBapuanTHOE OonKMcaHUE KOHTYpa.

Tema 1.7 ITonsitue o Tekctype. Onucanue TEKCTYpbl HA OCHOBE
CTATUCTUYECKUX MPU3HAKOB.

Tema 1.8 Onrcanue TeKCTypbl Ha OCHOBE CIEKTPAIBHOTO
MO/IX0/1.

Tema 1.9 Onucanue TEKCTypbl HA OCHOBE MaTPHIL CMEKHOCTH.
Tema 1.10 Onrcanue TEKCTYypbl ¢ TOMOIIBIO aBTOPETrPECCUI
SIPKOCTH MHKCEJIa TI0 €r0 OKPECTHOCTSIM Pa3HbIX MOPSAIKOB.
Tema 1.11 Onucanue TEKCTYpPHI 110 INIOTHOCTH PaclpeIeeHUs
rpaHull pa3HOro HampasyieHus. OnucaHue TEKCTYPHhI 110
CEKBEHTaM.

Tema 1.12 Onucanue TEKCTYphl ¢ TOMOLIBIO Macok JlaBca.
Tema 1.13 Onucanue TeKCTypbl ¢ TOMOIIBIO THCTOIPAMM
rnapameTpoB (JOPMBI TEKCETIOB.

Tema 1.14 Onucanue TEKCTyp JOKaIbHBIMU ABOMYHBIMU
MaTTepHaAMHU.

Tema 1.15 CermenTanus n3o0paxeHui.

Ocobennoctn 00pabOTKH M300paKEHUH B KHUBBIX 3PUTEIBHBIX
CUCTEMAX, UX UCKYCCTBEHHBIE MOJEIIN

Tema 2.1 O01mas cTpyKTypa *KUBOTO 3pUTEIBHOIO aHAJIN3aTOPA,
METO/Ibl €€ UCCIIEJOBAHMUS.

Tema 2.2 O6paboTka uHpopManuu BHYTPH TJiasa.

Tewma 2.3 HavanbpHas o6paboTka HHGOPMAIUH B 3pUTEIHHOM
KOp€e roJIOBHOT'O MO3ra.

Tema 2.4 VckyccTBeHHast HelipoHHas ceTb Neocognitron U ee
YCOBEpIIIEHCTBOBAHHbIE MOAU(PUKAIIUH.

Tema 2.5 @opmupoBaHuE 30H BHUMAHHUS.

Pazpgenbl, TeMBl AUCTIUILTAHEL H(ef;gn H(?Iéccf) (g};) K(I;IZ/E)P CP (uac)
Cewmectp 3

Paspen 1. 3 17 8
Paznen 2. 6
Paznen 3. 3 6
Pasnen 4 3 6
Pasnen 5 2 6
Pazzen 6. 3 6
HWroro B cemecTpe: 17 17 38
Hroro 17 0 17 0 38

[IpakTrueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEJICTBEHHOM  BBIMOJHEHUU

0o0ydJalomMMHUCS ~ OMNpeNeNeHHBIX  TPYIAOBBIX  (YHKIMN,  CBS3aHHBIX ¢ Oy;ymiei

po(heCCHOHATBHOMN NeITeTbHOCTHIO.

4.2. CopaepxaHue pa3/iesoB U TEM JICKIIMOHHBIX 3aHSITHI.

Coneprxanue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI TPUBEACHO B Ta0IHUIIE 4.

Ta6muma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Nepapxuuecknili 00bEKTHO-HE3aBUCUMBIH METOJI CTPYKTYpPHOTO
pacrio3HaBaHMsl H300pakeHM Ha OCHOBe o00Xoda JaepeBa
peleHuit

Tema 3.1 — XapakTepHble reoMeTpudeckue U (OTOMETPUUECKHUE
npeoOpa3oBaHusl  HAOMIOMAEMBIX  HM300pKEHUM. DIIEMEHTHI
1300pakeHus], YCTOMYMBbIE K XapaKTEePHbIM F€OMETPUYECKUM U
(hoTOMETpUUYECKUM ITPE0OPA3OBAHUSIM.

Tema 3.2 — CTpyKTypHOE CONOCTaBJIE€HUE M300pakeHUI myTemM
00x0/1a IepeBa AOMYyCTUMBIX PEIICHUH.

Tema 3.3 — Peanuzanus uepapxuueckoro CTPYyKTypHOTO
COTIOCTaBJICHHUS.

Tema 3.4 — IIpuMeHeHue NpUHIUIA aJallTUBHOTO PE30HAHCa Ha
Pa3HbIX HEPAPXUUYECKUX YPOBHSX CTPYKTYPHOTO COIIOCTABIICHHUSI.

Howmep pasznena

HazBanue u COACPIKAaHUC PA3CJIOB U TCM JICKITUOHHBIX 3aHATUH

1 JlokanbHBIN aHANN3 N300paskeHUH

Tema 1.1 ITonsiTne rpaguenTa. Berauciaenue nomus rpaii€HToB ¢
nomotikio Macok [Ipesutt, Cobens, Pobeprca.
Tewma 1.2 Beigenenne rpanutr ¢ nomotnisio LOG- u DOG-

Anroputmsel SIFT, ASIFT, SURF

Tema 4.1 — OOmme uYepTl M OCOOCHHOCTH OOBEKTHO-
HE3aBUCHMOI'O CTPYKTYpPHOTO OMNHUCaHUs M Paclo3HaBaHUs
m3obpaxkenuit B anroputmax SIFT, ASIFT, SURF.

Tema 4.2 — IlpeumymectBa u Henoctatku anroputMon SIFT,
ASIFT, SURF mno cpaBHeHHIO ¢ 0OBEKTHO-HE3aBHCHUMBIM




METOZIOM pAacHO3HAaBaHUS OCHOBAaHHOM Ha 00xoje JepeBa 3 | CermenTanus n300pa’keHHi Ha OCHOBE 3 1

peIIeHUH. TUCTOIPaMMHBIX IPU3HAKOB BTOPOTO

Tema 43 — Ilytu janbpHeHIIero COBEPLICHCTBOBAHMUS nopsiaka. Yacts L

anroputmoB SIFT, ASIFT, SURF. 4 | CermeHTanus n300pakeHU HA OCHOBE 3 1
5 Kackan Baiionsl-/l>)xoHca TUCTOTPAaMMHBIX IIPU3HAKOB BTOPOTO

Tema 5.1 — AndaBuT UCIIONIB3yEMBIX CTPYKTYPHBIX 3JIEMEHTOB. nopsiaka. Yacts I1.

Tema 5.2 — ANropuT™M aHaiM3a W ONUCAHHUS H300paKeHUS. 5 | IloporoBasi cerMeHTaIus n300pakeHui 2 1

Byctunr. MetogoM Ony. YacTs 1.

Tema 5.3 — KackanHblii METOZ paclio3HaBaHHU. 6 | [ToporoBas cermeHTarust n300paxeHui 3 1

Tema 5.4 — IlpenmyniecTBa 1 HEJOCTATKH AJITOPUTMA. MetoqoM Onry. Yacts I1.
6 Hosgeiimue pelieHus B obnacTu aBTOMATHUYECKOU Bcero 17

Kkiaccuukanuu n300pakxeHu

Tema 6.1 — HOG — onmcanue u pacro3HaBaHue U300paKeHH Ha 4.5. BrINoNHEHHE KYPCOBOTO MPOEKTa/ KYpPCOBOM pabOThI

OCHOBE THCTOTPaMM OPHEHTALIUU IPAUEHTOB. Y4eOHBIM IIJIAHOM HE IPETyCMOTPEHO

Tema 6.2 — HOG-kackan.

Tema 6.3 — Kitaccudukanmst n1300pa>keHHid HA OCHOBE MOJIEIICH C

pa3esIbHO HACTPAaUBAEMbIMU YACTSAMHU.

Tema 6.4 — CBepTouHbIE HMCKYCCTBEHHbIE HEHPOHHBIE CETHU 4.6. CamocrosTensHas padoTa 00y4arOIuXCs

rybokoro oby4eHu. Bunsl camoctosTenbHOM paboThI U €€ TPYAO0EMKOCTh IPUBEIEHBI B TabmuIe 7.

Tema 6.5 — IHBepCHO-CBEPTOUYHBIE CETH IITyOOKOTO 00YyUYECHHS.

Tewma 6.6 — KancysibHbI€ CETH.

Tabnuma 7 — Busbl caMmocTosTenbHON pabOThI U €€ TPYA0EMKOCTh

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL Beero, | Cemectp 3
o 9 ) )
Tembl IpakTUUECKUX 3aHATHI U UX TPYJIOEMKOCTb IIPUBEAEHBI B Ta0IHILIE 5. Bux camocTosiTenbHON PabOTHI gac gac
1 2 3
Ta6HI/IHa 5- HpaKTI/IquKI/Ie 3aHATUS U UX TPYAOCMKOCTb I/IqueHI/Ie TEOPETUYECKOr0 MaTepualia 15 15
W3 Hux . Ne qucuuruael (TO)
Ne | Temsl MPaKTHYECKHUX Dopmbl TMPaKTHYECKHX TpynoeMKoCTb, |MpakTUUYECKOH |pazaena Kypcosoe npoextuposanne (KII, KP)
/11 3aHSTUN 3aHSITUN (gac) MMOATOTOBKH, | THUCITHIT
(uac) HHEL PacuetrHo-rpadpuueckue 3ananus (PI'3)
Y4eOHBIM MJIaHOM HE MPEayCMOTPEHO Brmonnenne pedepara (P)
| ‘ IToaroroBka K TeKyIieMy KOHTPOJIIO 15 15
B ycneBaemocTH (TKY)
cero
Jomamnee 3anpanue (/13)
a4 5 KonTtposabhsle paboTs! 3a04HuKOB (KP3)
T. . Ha60PaT0PHHe SaHATHs 5 6 ITonroroBka Kk MpoMeKyTOUHON ] ]
eMbl J1a00PATOPHBIX 3aHATHH U UX TPYAOEMKOCTb IIPUBEIEHBI B TAOIULE 6. arrectamu (I1A)
Bcero: 38 38
Tabauna 6 — JlabopaTtopHble 3aHSITHS U UX TPYJIOEMKOCTh
N3 aux Ne
No HarMeHOBAMIE Ta60DATODHLX haGOT Tpyn0eMKOCTb, | MPaKTHYECKOH | pasiena 5. Hepeqeflb y4eOHO-METOAMYECKOTO 00ecTiedeHUs
/n parop P (1ac) TMOJICOTOBKH, | JIHCIIHIT U1l CAMOCTOSITENIbHON paboThl 00yUaroImuxcs 110 MCLMILIHHE (Monyto0)
(1ac) e YyebHO-MeTOANYECKHE MaTepuaibl I CaMOCTOSATEILHON pabOThl OOYyYalOIIMXCsl YKa3aHbI B
Cemectp 3 IL.II. pa3aenoB 6-11.
1 | CermenTanus u3o0pakeHU Ha OCHOBE 3 1 .
DH3HAKOBOIO OMTHCAHHS TEKCTYD C HOMOMIBO 6. IlepeueHp MeYaTHBIX U IEKTPOHHBIX YUEOHBIX M3JaHUN
) II{) CDLCTHICCKIX XADAKTE ncmip Tasca [lepeueHp eUaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3/IaHUM MpUBEIeH B Talbuie 8.
UIacI; o 1 P p ' Tabnuna 8— [lepeyeHb MevaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI
: ” KoJmiuecTBo 9K3eMIUIPOB B
2 | CermeHTanus N300pakeHU Ha OCHOBE 3 1 HIudp/ BuGHorpaduiecKas copuIKa SHBITOTeKe P
IIPU3HAKOBOT'O OIKUCAHMS TEKCTYP € MIOMOILBIO URL anpec p (KpOMe 2TEKTPOHHBIX DK36 o)
SHEPreTHYECcKUX XapakTepuctuk Jlasca. - — P ! :
Yacrs 11 JI86 Lutsiv V. R., Nedoshivina L. S., Methods of | CO(50)




image processing and recognition. Manual of http://www.ipol.im/ DNEKTPOHHBIN KYpHAI IO 00paboTKe U
practical investigation. — Saint Petersburg: aJIropuTMaM aHalin3a u3o0paxeHuit «Image
SUAL 2019. —60 p Processing On Line».
Bradski G. and Kaehler A. Learning http://e.lanbook.com/books/ OBC «Jlanb»
OpenCV. Beijing, Cambridge, Farnham, element.php?pll id=68475 Bonkos, B.}O. AnantuBHble 1 MHBapUaHTHBIC
KoIn, Sebastopol, Taipei, Tokyo: O’Reilly ITOPUTMBI OOHAPYKEHUS OOBEKTOB Ha
Media, Inc., 2008. 556 p. M300paXeHUSIX U UX MOJieTupoBanue B Matlab
621.391 C | Cepukos B.C. Ilupposas o6padboTka CO(50) [DnexTpoHHEIH pecypc] : yaeOHOe mocodue. —
32 curnanos. Yue6uoe nocodue / B.C. Cepukos, Onexrpon. nan. — CII6. : Jlans, 2014. — 192 c.
B.P. Jlynus. — Cankr-IlerepOypr: ['YAII,
2014. 109 c. 8. Ilepeuernr MHGOPMAIIMOHHBIX TEXHOJIOTHI
004.9T 65 | Foncanec, P. Liupposas o6paboTka DO(5) 8.1. IlepeyeHp IpPOrpaMMHOIO OOECIEYEHMs, HCIOIb3YEMOI0 IIPH OCYILECTBICHUU

06p330BaTeJ'IBHOFO mponecca nmo AMCIMUILINHE.

nzoopaxenwuii / P. I'oncanec, P. Bync ; nep.
p ’ YAC Tep [lepeueHs UCTIOIB3YEMOTO MTPOTrPAMMHOTO OOECTIeUeHus IpeIcTaBieH B Tadnuie 10.

JI. U1. PyGanos, niep., pea. I1. A. Houwna. - 3-¢

u3., ucop. u gom. - M. : Texunocdepa, 2012. - Tabnuma 10— Ilepeuens mporpaMmMHOro obecreyeHus
1104 c. Ne /it HanmenoBanue
004.9 K78 | Kpacunsaukos, H.H. Lludpoas o6paboTka CO(65) He npenycMoTpeno
2D u 3D-u300paxkenuit [Teker] : yueOHOE
noco6ue / H. H.Kpacunsuukos. - CI16. : BXB 8.2. Ilepeuenb UH(OPMAIMOHHO-CIPABOYHBIX CUCTEM,UCII0JIb3YEMBIX npu
- Hetepbypr, 2011. - 608 ¢ OCYIIECTBICHUHN 00pa30BaTEIbHOIO MIPoLecca 110 AUCLUIIIINHE
004.9 0-23 | ObpaboTka i ananus n3obpakennuii 8 3agagax | CO(15) [lepeyeHp HCMONB3yeMbIX HH(MOPMALMOHHO-CIPABOYHBIX CHUCTEM IHPEACTABIECH B
MAIIMHHOTO 3PEHUS : KypC JCKIHA U Tabmane 1.
npakTHieckux 3anstuii / 10. B. Busuisrep [u Tabnuna 11— Ilepeyersr nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM
ap.]. - M. : ®usmarknura, 2010. - 672 ¢ Ne n/nn HaumenoBanwue
Lutsiv V. Automatic estimation for He npenycMotpeHo
parameters of image projective transforms
based on object-invariant cores // in the book 9. MarepuanbHO-TeXHUYeCKas 0a3a
“Computer vision in control systems 1. CoctaB  MaTepualbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOW [UIs  OCYIIECTBJICHUS

Mathematical theory. Editors Favorskaya 00pa3oBaTeNbHOrO MpoIiecca 1Mo JUCIUIUINHE, MpeCcTaBIeH B Tabuuiel 2.

M.N. and Jain L.C. — Cham, Heidelberg, New Tabauma 12 — CoctaB MaTepHalibHO-TEXHHUECKOH 0a3bl

York, Dordrecht, London: Springer

. . Ne HanmenoBanue cocTaBHOU 4acTH Howmep aynutopuu
International Publishing, 2015. — P. 137-181. . p ayITop
n/m MaTepuaIbHO-TEXHUYECKOMN 0a3bl (mpu HEOOXOUMOCTH)
7. IlepeueHb 2MEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB 1 MynbeTrmMeuiiHas JICKIUOHHAS ay AUTOPHS
WH()OPMaAIMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTh « HTepHEeT» CrneunanusupoBanHas adopatopus «JlucrieiHpril kinace»
[Iepeuenn AIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nH(OPMAaIIMOHHO-

3 YuranpHbIH 321 ONOIIMOTEKH

TeJIeKOMMYHHKaHHOHHOﬁ CEeTn ((I/IHTepHeT», H€06XO)II/IMBIX JJIA  OCBOCHUA OUCIHMIIIINHBI

npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepedyeHb OSIEKTPOHHBIX O0pa30OBaTENbHBIX PECYpCcOB HH(OPMAIIMOHHO- 10. OueHouHsle cpeACTBa AJIsl IPOBEAEHUS TPOMEKYTOUHOM aTTECTALUN
TEJIEKOMMYHUKaMOHHOM ceTH «HTepHEeT» 10.1. CocTaB OLIEHOYHBIX CpPEACTBIUIA IPOBEAEHUS NPOMEXKYTOYHOW aTTecTaluu
URL anpec HaumenoBanue o0ydJaronuxcs Mo JUCIUTIINHE TTpUBe/ieH B Taommie 13.
http://books.google.ru/books OnektponHas kaura Szeliski R. Computer Vision: Tabmuna 13 — CocTaB OLEHOYHBIX CPEJCTB UL MPOBEJAECHHS IPOMEKYTOYHOM aTTeCTaluu
Bua npomMexyToO4HOM arTecTalnuu [lepedyeHb OLICHOYHBIX CPEACTB

Algorithms and Applications / R. Szeliski.—

OK3aMeH Cruncok BOIIPOCOB K 3K3aMCHY;

Springer, 2010. — 812 pp.

http://www.mathworks.com/help/ PykxoBoACTBO MoJib30BaTeNs MaKkeTa s 00paboTKU
toolbox/images/images_product page.html | u3o0paxenuit B MATLAB




10.2. B kadecTBe KpHUTEpHUEB OIEHKH YPOBHSA CGHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00yYaloUMMHCs MPUMEHseTCsT S-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETEHIMH, KOTOpas puBeeHa B Tabmuue 14. B Tedenue cemecTpa MOXKET MCIIOIB30BATHCS

100-0anpHas  1ukana

MOJAYJIBHO-PEUTUHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IIpaBUiA

HCIIOJIB30BaHHA KOTOpOI;'I, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM

I'VAIL

Tabmuna 14 —Kputepuu ouieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIIETEHIIUI

OI11eHKa KOMITETEHIUN

5-0ayuIpHAs IIKaJIa

XapakTtepucTuka chopMHUPOBAHHBIX KOMIIETEHIIUIA

COTIIMYHO»
<Ga4YTCHO»

OOyuarommiics:

— TJIyOOKO M BCECTOPOHHE YCBOMJI MPOTPAaMMHBIA MaTepra;

— YBEPEHHO, JIOTUYHO, ITOCJIEIOBATEILHO M TPAMOTHO €r0 U3J1araeT;

— ONHUPasICh HAa 3HAHUS OCHOBHOM W JIONMOJIHUTEIBHON JIUTEpaTyphl,
TECHO CBSI3bIBAET YCBOCHHBIC HAYYHbIC MOJOXKEHHS C MPAKTUYECKOU
JeATEIbHOCTHIO HAIIPaBJICHUS;

— yMesi0 000OCHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMbIC UM HJICH,

— JIeJaeT BBIBOJIBI M 0000IIEHMS;

— CBOOOJTHO BJIJIEET CUCTEMOM CIEIUATU3UPOBAHHBIX MTOHATUM.

— npaBmIbHO BeIIOJHUI OT 90% 1m0 100% TecTOBBIX 3ajaHuil .

«XOpOoLIO»
(GavTCHO»

OO0yyarommiics:

— TBEPJIO0 YCBOWJI NMPOTPAMMHBIN MaTepHal, TPAMOTHO H IO CYIIECTBY
M3JIaraeT ero, ONupasiCh Ha 3HAHUS OCHOBHOM JINTEPATYPHI,

— HE JIONYCKAaeT CYIIECTBCHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOW JCSITEIBHOCTHIO
HaIPaBJICHUS;

— apTYMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIaJICCT CHCTEMOM CIIeHaIM3UPOBAHHbIX TOHITHH.

— NIPaBHIIBHO BBINOTHMI 0T 70% 110 89% TeCTOBBIX 3a1aHUH .

«y/IOBIIETBOPUTEITEHO
«3a4TCHO»

— o0yyarouuiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIM MaTepual,
[0 CYIIECTBY M3JIara€T €ro, ONHMpasCh Ha 3HAHHUS TOJbKO OCHOBHOWU
JUTEpaTyphl;

— JIOTMYyCKaeT HeCYIECTBEHHbIC OIMOKN U HETOYHOCTH;

— UCTIBITBIBACT 3aTPYAHEHUS B TPAKTUYECKOM NPUMEHEHUW 3HAHUN
HaINpaBJICHUS,

— cnabo apryMeHTHPYET HayYHBIE MOJI0KEHNUS,

— 3aTpyAHseTCs B (OPMYITUPOBAHUU BBIBOJOB U 0000IIIEHUT;

— YaCTUYHO BJIQJICET CUCTEMOM CITEIIMATTM3UPOBAHHBIX MOHITUH.

— MPaBWIbHO BBIMOJIHWI OT 51% 110 69% TecTOBBIX 3aaHuil .

«HCYOOBJICTBOPUTCIILHOY
«HEC 3a4TCHO»

— o0yyarouuiicss He YCBOWJI 3HAYUTENBHOM YacTH MPOTPaAMMHOIO
MaTepuana,

— JIONMyCKaeT  CYIICCTBCHHBIE OIMMUOKM W  HETOYHOCTH  TIPH
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HAIPaBIICHUH;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM NMPUMEHEHUH 3HAHMUIA;

— HEe MOKET apryMEHTUPOBATh HAy4HBIE TTOTOKECHHS;

— He (pOopMyIHpPYET BHIBOJOB U 000OLICHHIA.

— IIPaBUJIGHO BBIMOIHII MeHee 51% TeCTOBBIX 3aMaHHH .

10.3. TunoBele KOHTPOJIBHBIE 3a/1aHUSI WJIH NHBIE MAaTEPHAIIBI.
Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tabnure 15.

Tabnuna 15 — Bonpocs! (3agaun) 1 9K3aMeHa

3 XapakTepHble FeoMeTprUIecKue U (POTOMETPHUIECKUE
npeoOpa3oBaHus HAOJI01aeMbIX H300paKEHUN. DJIEMEHTHI
M300paXeHUsl, yCTOMYMBBIE K XapaKTEPHBIM T'€OMETPUUECKUM
U hOTOMETPUYECKUM IPeoOpa3oBaHUSIM.

4 KoHTypHOE CTpYKTYpHOE COnOCTaBIeHUE H300paKEeHU I
nyTeM 00x0/1a iepeBa I0NYCTUMBIX PELICHUM.

5 [TyTu cokpallieHus: BBIYMCIUTEIbHBIX 3aTpaT IpU
CTPYKTYPHOM COIOCTaBIIEHUU U300pakeHni 00X00M JiepeBa
pELICHU.

6 [TpumeHeHre TpUHIIKIIA aIalITUBHOTO PE30HAHCA HA Pa3HBIX
UEPAPXUUECKUX YPOBHSX CTPYKTYPHOT'O COIIOCTABIICHUS
M300pakKeHUI 00X0/I0M JIepeBa PEIICHH.

7 OrpaHu4eHHbIE BO3MOXXHOCTU AJITOPUTMa KOHTYPHOT'O
CTPYKTYpPHOT'O COIOCTaBIIEHUSI U300pakeHHit 00X0/I0M JiepeBa
pElIeHUH U YTH UX PACUIMPEHUS.

8 Agroputmsl SIFT, ASIFT u SURF.

9 «Memok» BU3yaJbHBIX CIIOB.

10 [TyTtu nanpHelmero copepuieHcTBoBanus anroputma SIFT.

11 Knaccudukarop Baiionb-/[oHca — andaBuT UCTOIB3YEMBIX
CTPYKTYPHBIX JIEMEHTOB, HHTErpajIbHbIE N300paKEHUS.

12 OO6yuenue kiaccudukaropa Baiionb-J[>xoHca, OyCTHHT.

13 Kackannelii MeTo pacrio3HaBaHus B aroput™e Baiioss-
J>xoHca.

14 HOG — onucanue u pacrno3HaBanue n300pakeHUil Ha OCHOBE
TUCTOTPaMM OpUEHTAIMH IPaIUEHTOB.

15 HOG-kacka.

16 Knaccugukarus n3o00pakeHnii Ha OCHOBE MOJIEINEH C
pa3esibHO HACTPAUBAEMbIMU YaCTSMHU.

17 [TprMeHeHne nepapxuuecKux Kiaccu(uKaTopoB JUist
CHIDKEHHSI BBIYMCIIUTENBHBIX 3aTpaT MpHU 00HapyKEHUH
HMCKOMBIX O0OBEKTOB B M300paKEHUSX.

18 CBepToUYHBIE NCKYCCTBEHHBIE HEHPOHHBIE CETH: UCTOPHUS
MOSIBJICHUSL U Pa3BUTHSL.

19 CBepTOUHbIE HCKYCCTBEHHBIE HEHPOHHBIE CETH IITyOOKOT0
00y4eHHUs — METO/1bl O0yUEHHUSI.

20 CBepToOUHbIE HCKYCCTBEHHBIE HEHPOHHBIE CETH IITyOOKOT0
o0yueHus — yMeHblIeHHne 3¢ deKTa nepeodyyeHusl.

21 Network in Network.

22 W HBEpCHO-CBEPTOUHBIE CETH INTYOOKOro 00y4eHHsl.

23 KancynbHble ceTu.

24 OcHoBHBIE (aKTOPBI, 00YCIOBUBILNE JJABUHOOOPA3HBIH pocT

BO3MOKHOCTEH AJITOPUTMOB KOMITBIOTCPHOT'O 3PCHUS B
MOCJICAHEM ACCATUIICTHMH.

Bomnpocs! (3agaun) muis 3ayera / nud . 3auera npeacranieHsl B Tadnuue 16.

Tabnuma 16 — Boripocs! (3agaun) m1s 3aueta / qudd. 3adera

Ne i/t

[Tepeuens BompocoB (3ama4) amns 3adera / audd. 3auera

Kon
HHIUKATOpA

Ne n/mt Ilepeuenp BonpocoB (3a7au) i SK3aMeHa Koz
MHAMKATOpa
1 OO61as CTpyKTypa ’KHBOT'O 3pUTEIBHOIO aHAJIN3aTOPA, [K-1.3.1
METO/IbI €€ UCCIICIOBAHMSL. I[K-1.V.1
2 HckyccTBeHHast HelipoHHas ceTh Neocognitron. IIK-1.B.1

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO




[TepedyeHs TeM NIl BBITIOJHEHUSI KYPCOBOTO MPOEKTa/ KypCOBOM pabOThl TpPEICTaBICHbI 000CHOBaHHBIN OTBET.
B Tabnuue 17. 6 Kakne mnporpammubie maketei MATLAB  opuenTupoBansl Ha
Tabmuna 17 — IlepeyeHb TeM Ui BHIIOJHEHUS] KYPCOBOTO MPOEKTa / KYPCOBOM pabOThI pa3pabOTKy HCKYCCTBEHHBIX HEHpOHHBIX ceTeil? Ilpouwutaiite Tekcr,
Ne /it [TpumepHBIii TepeueHb TeM ISl BBIITOJIHEHUS KyPCOBOTO MPOEKTa/ KypCOBOM BbIOEpUTE  MpaBWIbHBIA  OTBET M 3alHIIATE  aPryMEHTHI,
paboThI 000CHOBBIBAIOIIUE BBIOOP OTBETA:
Y4eOHBIM IIJITAHOM HE MPETYCMOTPEHO - Filter Designer;
- Signal Analyzer;
Bompocel st mpoBelieHUsT TPOMEXKYTOUHOM aTTecTallud B BHJE TECTUPOBAHUS - Neural Network Toolbox;
MpeICTaBICHBI B Tabwuie 18. - Signal Processing Toolbox.
7 Kakue cneumnanuszupoBanneie naketel MATLAB wucnons3yrorcs mist
Tabmuua 18 — IIpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB peleHus 3a1a4 KoMIbloTepHoro 3penusi? [IpouunTaiite TekcT, BbIOEpUTE
. Kon NpaBWIbHbIE  BAapuUaHThl  OTBETOB M 3alMIIUTE  apryMEHTHI,
Ne n/m [TpumepHBIii TepeueHb BOMPOCOB IS TECTOB
MHAMKATOpa 00OCHOBBIBAIOIIHNE BEIOOP OTBETOB:
1 Kakas Merpuka yuuThiBaeT pazOpoc BeKTOpoB 3HadeHHi mpusHakoB? | [1K-1.3.1 - Financial Toolbox;
[Ipouutaiite TekcT, BbIOEpUTE TMpaBUiIbHbIE oTBeT U 3anumure | [IK-1.V.1 - Datafeed Toolbox;
apryMeHThbI, 000CHOBBIBAIOIIKE BHIOOP OTBETA: IIK-1.B.1 - Computer Vision Toolbox;
- meTpuka Lo; - Image processing Toolbox
- MeTprKa MaxanaHoouca; - Trading Toolbox.
- meTpuKka Li; 8 Cootrecute QyHKIMU TUGPOBOH 00pabOTKH M300paKeHUI OHOIMOTEKN
- MeTpHKa L. OpenCV ¢ TepMHHAMH, OTHOCALIUMHUCS K BBIIOJHSAEMBIM HMHU
2 Kakue cucteMbl NMpu3HAKOB HCHOJIB3YIOTCS JIS OMUCAHUS TEKCTYpPHhI? onepauusM. [IpountaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE. K Kax 011
[IpounTaiite TekcT, BbIOEpUTE MpaBUIbHBIE BapUAHTBHl OTBETa U MO3UIMH, JAHHOW B JIEBOM CTOJIOIE, MOAOEpPHUTE COOTBETCTBYIOIILYIO
3aMUIIATE APTYMEHTBI, 000CHOBBIBAIOIINE BHIOOP OTBETOB: MO3UIIMIO B TIPABOM CTOJIOIIE:
- CTAaTUCTHUYECKHE MOMEHTBHI; cv2.imread peoOpa3oBaHUe [[BETOBOTO MPOCTPAHCTBA
- CHIEKTpaJbHbIC TPU3HAKH, cv2.imwrite gyreHue u3 (aiina
- SHepreTUYecKue KapTol JIaBca; cv2.warpPolar adppuHHOE TTpeoOpazoBaHme
- IapaMeTpbl ONMCAHMSI IPOCTPAHCTBEHHON (DOPMBI IOBEPXHOCTH. cv2.warpAffine CcUCTEMa KOOpIMHAT
3 CooTHecuTe MEpeYUCICHHbIE TEXHOJOTMH O0pabOTKH HM300pa)keHui c cv2.cvtColor 3aluch B (paiin
JAQHHBIMH, OTHOCAIIMMHCA K MX onucanuwo. [Ipounraiite TeKCT H 9 Bribepure mnocnenoBatenbHocTh  onepaunii  MATLAB, koropeie
YCTaHOBUTE COOTBETCTBHE. K KaXAOW TMO3WIMH, JaHHOM B JIEBOM HEOOXOJMMO BBITIOHUTH, UYTOOBI 3arpy3uTh H300pakeHue u3 (aiina B
CTOJI011e, TOI0EPUTE COOTBETCTBYIOIIYIO MO3UIIMIO B IPABOM CTOJIOIE:! MaccuB, OTOOpa3UTh €ro Ha JKpaHe W 3amucartb B JApYyroi (¢aiin
['onorpamma KOHTYP (mpounTaiiTe TEKCT, YCTAHOBHUTE IMOCIEAOBATEIBHOCTh ACUCTBUNA U
Paznenstomas noBepxHOCTh uHTepdepeHIus 3alUIINTE COOTBETCTBYIOUIYIO  IIOCJIEIOBATEIbHOCTh OYKB  cClieBa
Anroput™ KoHHu KJ1acrep HaIpago):
4 BriGepute mocienoBaTenbHOCTh ACHCTBUN, KOTOPHIE HEOOXOIMMO a) imwrite(f, ‘D:\hisimage\picture‘, ‘tif*);
BBIIIOJIHUTD, YTOOBI IIOCTPOUTH CUCTEMY aBTOMaTUYECKON 6) imshow(f, []);
KJaccupukanu OOBEKTOB MO BEKTOpPaM IMPU3HAKOB, paclpeeIeHHBIX B) f=imread(‘D:\myimage\picture.jpg‘);
M0  HOPMAlIbHOMY  3aKOHy  (TMpouuTaiiTe TEKCT, YCTAaHOBUTE 10 HeoOxoaumo nu mpu petieHuy 3a/1a4 aBToMaTH4Ieckoi 00paboTKu
MOCJIEI0BATEIBHOCTh  JIEHCTBUN W 3alMIIUTE COOTBETCTBYIOIIYIO n300paxeHuil Ha si3b1ke Python 3arpyaTh B HET0 CKOMIMIMPOBAHHYIO
MOCIIEZI0BATEIHLHOCTh OYKB ClieBa HAMpPaBo): IPOrpaMMy, 3aMHIINTE Pa3BePHYThIH 000CHOBAHHBIM OTBET.
a) MOCTPOUTDH Pa3JEIISIONINE TOBEPXHOCTH B IPOCTPAHCTBE MPU3HAKOB
Ha OCHOBE CTaTHCTUYECKHX MapaMeTPOB BEKTOPOB MPU3HAKOB OOBEKTOB, [lepeueHb TeM KOHTPOJNBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIIUXCS 3a0YHON (hOPMBI
MOJIeKAITUX KIacCU(PUKAIIIY; oOyd4eHwus1, IpeicTaBlIeHbl B Tabimie 19.
0) BBIOpaTh MOIXOSIILYIO sl KITACCH(PUKAIUU O0HEKTOB CUCTEMY TaGuma 19 — Tlepeuers KOHTPONBHEIX paboT
MPU3HAKOB (KOMIIOHEHTHI BEKTOPOB IIPU3HAKOB); Ne o/m Tle 6
0 peYeHb KOHTPOJBHBIX pa0boOT
B) pacCYMTATh CTATUCTHUYECKUE TapaMeTPhl BEKTOPOB MPU3HAKOB JJIsI
. He npenycmotpeHo
MIOCTPOCHHUSI UX HOPMAJIbHBIX pacIipe/ieJIeHH isl 0ObEKTOB,
MIPUHATISKANTNX Pa3HBIM KIIaccaMm;
T') U3MEPUTH KOMITIOHEHTHI BEKTOPOB MPU3HAKOB TIPE/ICTABUTEIILHOTO 10.4. Merouueckue  matepual, - ONPEALIAIONIHC TPOCAYPBL  OUCHHBAHUA
MHOKECTEA OO LEKTOB. WHIUKATOPOB, XapaKTEpHU3YIOIIUX OJTambl (HOPMHUPOBAHHS KOMIETCHIIMMA, coAepkarca B
= = JIOKaJTbHBIX HOpPMAaTWUBHBIX akTax [ YAII, permamMeHTHpYOMHUX TMOPSAOK W MPOIEAYPY
5 Onummre NopsAI0K NEHCTBUM MPU MOCTPOCHUU Ha H300pakeHUN
KOHTYPOB O0OBEKTOB aIroput™MoM KoHHM, 3anuimTe pa3BepHYThHIi




MPOBEJCHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOM aTTecTali 00yJaronuxcs
I'VAIL

11. Meroaudeckue yka3aHus ISl 00YUaroIMXCs IO OCBOCHUIO JTUCITUTUIHMHBI

11.1. Meronnyeckue ykKazaHusi il OOYYaIOUIMXCS IO OCBOCHHUIO JICKIIMOHHOTO
Marepuana

OcHOBHOE Ha3zHAaY€HUE JIEKIIMOHHOTO Marepuajga — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe M SICHOE H3JIOKEHHE ydeOHOro marepuaia. HasHaueHWe COBpPEMEHHOUM JICKIMH B
paMKax JUCIHUIUIMHBI HE B TOM, YTOOBI TOJYYUTh BCIO MH(OPMAIMIO 1O T€ME, a B OCBOCHUU
byHIaMEHTANBHBIX MPOOJIEM AWCIUIUIMHBI, METOJIOB HAYYHOTO ITO3HAHUS, HOBEHUIINX
JTOCTHIKEHUI HAay4YHOW MBICTU. B yueOHOM mporiecce JIKIUS BBITIOIHSAET METOI0JIOTHYECKYIO,
OpPraHU3AIMOHHYI0 ¥ MHPOPMAIMOHHYI0 (YHKIMU. JIEKIHs pacKpblBaeT MOHATHUHHBIN arrmapar
KOHKpPETHOW o0jacTu 3HaHUSA, €€ MPOOJEMBI, JaeT IENbHOE MPEJCTABICHUE O TUCIUILINHE,
MOKa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUIUTHHAMM.

[TnanupyeMble pe3yJbTaThl IPH OCBOCHUU 00YYAOIIUMHKCS JICKIIMOHHOTO MaTepUaa;

— TIOJIy4YeHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUM, YpPOBEHBb
KOTOPBIX OIpPEAENseTCs eNIeBOi YCTAaHOBKOM K Ka)KJI0i KOHKPETHOU TEME;

— TIOJy4Y€HUE OIbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTeleM;

— pa3BuTHE MNpo(ecCHOHANBHO-IEIOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TOSIBJIEHHE HEOOXOAMMOTro HHTEpEca, HEOOXOAMMOTO IJIsi CAMOCTOSITEIIbHOU PabOTHI;

— TIOJy4yeHUE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKHM W TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHUS HA OJIMKAUIIINE TOJIBI;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TIJIaBHBIE MBICIU U
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM  BBIBOJAM, IIOBTOPSITH HMX B  Pa3IUYHBIX
(bopMyIIHpOBKax);

— TOJIyYeHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMUHOB U TIOHSTHIA.

JIeKIMOHHBI  MaTepuall MOXET CONPOBOXKIATHCA JICMOHCTpaIMeld CIaiIoB W
WCIIOJIb30BAaHUEM pPa3[laTOYHOrO0 MarTepuana TIpU TPOBEACHUH KOPOTKHUX JUCKYCCHUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK IO TUCIUIUIHHE.

11.2. Meronnyeckue ykazaHus A7 00ydaroluxcs Mo Y4acTHIO B CeMUHapax
VY4eOHBIM IJIAHOM HE MPETyCMOTPEHO.

11.3. Meronnyeckue ykazaHus A OOyYaroIIMXCS IO MPOXOXKIACHHUIO MPaKTHUYECKUX
3aHATUN
VY4eOHBIM IJITAHOM HE MPETyCMOTPEHO.

11.4. Meronnueckue yka3zaHus Uid OOyYaroIIMXCS IO BBINOJHEHUIO JIAOOPaTOPHBIX
pabot

B xone BeImonHeHus 1a0OpaTOpHBIX pabOT oOydaromuics MAOKEH YrioyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOJIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTUKOW 00yYarolierocs.
Brimosnnenne mabopaTOpHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIbHO-IIPAKTUYECKON, pacyeTHO-
AQHAJIUTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 51ab0paTopHBIX paboOT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThiO
W3YYECHUS] JUCLUIUIMHBI, ONpEeNesiseMoll Y4YeOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecreynBaroIUM pelIeHUe CIIeIyIOIUX OCHOBHBIX 33a1a4 00y4aroIerocs:

— TIpHOOpeTeHHe HAaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM TUCIUILINHBI,

— 3aKpeIuvieHHe, Pa3BUTHE M JeTAM3alus TEOPETUUYCCKUX 3HAHUN, MOMYyYEHHBIX Ha
TEKIUAX;

— TOJy4YeHWe HOBOM MH(OPMAIIMH 110 H3y4aeMOU TUCITUILINHE;

— TpuOOpEeTeHWE  HABBIKOB  CAMOCTOATEIbHOW  PaboTel ¢ 1ab0paTOpHBIM
o0opyI0BaHHWEM U MTPUOOPAMHU.

3ajganue U TpeOoBaHUS K IPOBEICHUIO JIAOOPATOPHBIX PabOT
UMEIOTCS B CHCTEME 3JIEKTPOHHBIX PECYpPCOB Kadeapsl

Crpykrypa u dhopMa otdera o 1a00paropHoil paborte
UMEIOTCS B CHCTEME DJICKTPOHHBIX PeCYpPCOB Kadeapsl

TpeboBanusa Kk 0hOpPMIIEHHIO OTYETA O JITabopaTopHON padbore
MPEJICTaBJICHBI Ha CTEHAAX JlabopaTopuit Kadeapbl

11.5. Meronudeckue yKa3zaHus JJIsi 00YYarOIIUXCS IO BBITTOJIHEHUIO KYPCOBOTO MTPOSKTa/
KypCOBOH pabOThI
Y4eOHBIM IUTAHOM HE TIPEyCMOTPEHO.

11.6. MeTtonuueckue ykazaHus JUisi OOyHarOMIUXCS M0 MPOXO0XKIECHUIO CaMOCTOATEIbHON
paboThl

B xone BBINOJIHEHUS] CaMOCTOSITEILHOM PabOThI, 00yYaIOIUNCS BHITIOJIHAET PaboTy IO
3aJJaHUI0 M TIPU METOAMYECKOM PYKOBOJCTBE IMpernoiaBaTelisi, HO 0e3 ero HemocpeICTBEHHOTO
YYaCTHSI.

B mporecce BBIMOTHEHHSI CaMOCTOSTENbHOM paboThl, y oOydwaromierocs (hopMupyercs
1esecoodpa3Hoe MIaHNPOBaHUE pabodero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHS
U HaBBIKM B YCBOCHHUU M CHCTEMAaTH3allUU NMPUOOpETaeMbIX 3HAHUIl, 00€CreurnBaeT BBICOKHUI
YPOBEHb YCIIEBAEMOCTH B IIEPUOJ OOYYCHHS, IMOMOTaeT IOJYyYHUTh HABBIKH IOBBIIICHHS
npoeccnoHaNIbHOTO YPOBHSI.

MeTomuyecKUMU ~ MaTepuajaMH,  HAMNPaBJSIONIMMH  CAMOCTOSITENIbHYIO — paboTy
o0y4aroIuxcsi, ABIAI0TCA y4eOHO-METOIMYECKUE MAaTepUAIIBI 10 AUCIUILTHHE.

11.7. Meronu4ueckne ykazaHUst s OOYYalOUIMXCS TI0 IPOXOXKACHUIO TEKYIIETo
KOHTPOJISI yCIIEBAEMOCTH.

Tekymuii KOHTPOJb YCIIEBaEMOCTH MpPEAYCMaTPUBAECT KOHTPOJIb KadecTBa 3HAHUI
00yJaronyxcsi, OCYIIECTBIIEMOTO B TEUCHHE CEMecTpa C LEeNbI0 OICHUBAHUS XOJa OCBOCHUS
JHMCIUTITHHBL.

11.8. Metonuyeckue ykazaHus i OOydarOIUXCS MO MPOXOXKICHUIO MPOMEXKYTOYHON
aTTEeCTallHH.

[IpomexyTouHass  aTTectanus  OOydYaloIIUXCs — MpeAycMaTpUBaeT  OIICHUBAHHE
HpOMe)KYTO‘-IHBIX U OKOHYATCIIBbHBIX pe3YJ'IBTaTOB O6yquI/I$[ 110 JUCHUIIJINHE. OHa BKJIFOYACT B
ce0s:

— 9K3aMeH — (opma OIEHKH 3HAHUM, TOJYyYEeHHBIX OOydYarIUMCs B MPOLECcCce
M3y4YeHHUs BCEH MUCITUTUITMHBI UM €€ YacTH, HAaBBIKOB CAMOCTOSITEIHHOW pabOThI, CITOCOOHOCTH
NPUMEHATh MX JJI pEUICHUs MPAKTHUYECKUX 3aJad. DK3aMEH, KakK MpaBWiIO, MPOBOAMUTCS B
MEepUOJT HK3aMEHAIIMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTAIMOHHOM OIIEHKOW «OTIUYHOY,
«XOPOLIOY, «YJOBIETBOPUTEIBHOY, «HEYIOBJIECTBOPUTEILHO.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




