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AHHOTaUus

Juctpmuaa «Cuctemsl 1u)poBoil 00pabOTKH CHTHATIOB» BXOJUT B 00Pa30BATEIBHYIO
MporpaMMy BBICLIEr0 00pa30BaHMS — IPOrpaMMy MarkcTparypbl 10 HANpaBI€HHUIO MOATOTOBKH/
crenmansHocTH  09.04.01 «MHpOpMaTHKa ¥ BBHIYMCIMTENbHAS TCXHHKA» HAIPABICHHOCTH
«BceTpoennbie cucteMbl 00pabOTKM MH(OpPMALMU W yNpaBieHUs». JMCUMIUIMHA peann3yercs
kagenpoit «Neldy.

JlucuuninHa HaueneHa Ha GOPMHPOBAHUE y BBITYCKHHKA CIIEIYIOIMX KOMITCTCHIIUH:

TIK-1 «CnocobeH pa3pabaTbIBaTh METOAMKH BBITOJHEHHS aHATUTHYECKUX paboT

IIK-2 «CrnocobeH OCyIIeCTBIATh WHTETPAlMI0 W BHEApPCHHE pa3pabOTaHHOTO
MPOrPaMMHOT0 00€CIIeUeHHsI, BHIYMCIUTENBHBIX CHCTEM, KOMMYHHUKALHOHHOTO 000PY/10BAaHHUS

CogepxaHue TUCHMILUTMHBI OXBAThIBAET KPYT BOIPOCOB, CBA3aHHBIX C LU(poBoii 00paboTkoi
CUTHAJIOB pa3HOI IPUPOJIBI, B YACTHOCTH, H300paXKECHUH.

[penonaBanue TUCHMILUIMHBI HPEIyCMaTPUBALT CIIeAyolne GopMbl OpraHu3aluy yueOGHOro
npolecca: JIEKLHH, 1a00paTopHble paboThl, CAMOCTOSATENbHAS pab0Ta CTYI€HTa, KOHCYJIbTALUH.

ITporpamMMoil IMCUMIUIMHBL TNPEAYCMOTPEHbI CICAYIOLIME BHIbl KOHTPOJS: TEKYIIHH
KOHTPOJIb YCHIEBAEMOCTH, IIPOMEXYTOUHAs aTTecTalus B GopMe SK3aMeHa.

OO0m1ast TPyA0EMKOCTh OCBOCHUSI AUCIIUIUINHBI COCTABIIIET 3 3a4eTHBIX equHuUIbI, 108 gaca.

SI3bIK 00yUEHHMS 110 JUCHUIUINHE «AHTIHHCKUANY.

1. IlepedeHb ITAaHUPYEMBIX PE3YJIBTATOB OOYUYEHHS IO TUCIUIIIHHE

1.1. Ilenn nmpemomaBaHus TUCIUILTHHB
Henpro mpenogaBaHust AUCUMIUIMHEL « CHcTeMbl LU(PPOBONW 0OpabOTKH CUTHAJIOBY» SIBISETCS
(opmupoBaHne THpodecCHOHANBPHON  IOATOTOBKM CTYJGHTOB B  OOJAaCTH  COBPEMEHHBIX
TEOPETHUYECKUX U MPAKTHYECKUX METOJOB MPOCKTUPOBAHUS U COMPOBOXICHUS MHPOPMAIIMOHHBIX
CHCTEM Pa3IMYHOrO HAa3HAUCHHUS B YaCTH aBTOMATHYECKOW 0OpaOOTKHM CHIHAJIOB Pa3HOW MPUPOJIBI
1, B YaCTHOCTH, aHAJM3a M PACIIO3HABAHHs M300paXKCHHUI M Pa3BUTHE HABBIKOB Pa3paOOTKK TAKUX
CHCTEM B BHJIE IPOTPAMMHBIX MOJEJICH.

1.1. JucumruinHa BXOAWT B COCTaB 4acTd, POPMHUPYEMOI yIaCTHUKAMU 00pa30BaTEIbHBIX
OTHOLIEHUH, 00pa30BaTeNbHOM NporpaMmbl Beiciiero odpaszosanus (nanee — OI1 BO).

1.2. IlepeuyeHb IIIAHUPYEMBIX PE3YJIbTATOB OOy4YEHHs 110 AUCLUILIMHE, COOTHECEHHBIX C
IUTaHUPYEeMBIMH pe3yibTatamu ocBoeHust OI1 BO.

B pesynbrare u3yueHHs QUCLMILIMHBI OOydYalolMHCS TOJDKEH o0ajarh CleLyoLUMU
KOMIETCHIMSIMU WM UX 4acTsAMHU. KOMIETEHIMH M MHAUKATOPBI MX JOCTH)KCHHUS IPHUBEIICHBI B
tabuuue 1.

Ta6auua 1 — [lepeueHb KOMIETSHIMNA M MHIMKATOPOB HX JIOCTHKCHUSI

KaTeropm{ (rpyrma) Kona u HaumeHoBaHMe KOI[ 1 HaMMEHOBAaHUE UHAUKATOPa NJOCTUKCHUSL
KOMICTCHIIMH KOMITICTCHIIUHN KOMIICTCHIIMH

I1K-1.Y.1 ymeTs npoBOJUTh UCCIIEOBAHUE U
U3y4YCHHE MUPOBBIX IIPAKTUK BBIIOTHECHUS

[IK-1 Cniocoben
AQHAJIMTUYECKUX PabOT; MPOBOAUTH alpoOaIHio

pa3pabaTbIBaTh
METOJIUK Ha BHIOPAHHBIX MPOCKTaX M UX JI0PabOTKY
[MpodeccroHa bHbIe | METOIUKU
[IK-1.B.1 BnazeTs HaBbIKAMU IUIAHUPOBAHUS
KOMIIETCHIIUH BBIMIOJIHEHHS
HPOEKTHBIX pa0oT; HaBBIKAMH BHIOOPA METOJIMK H
AQHAINTUYECKUX
aGor 1a0JIOHOB BBINIOJHEHHS AaHATUTHIECKUX PadoT;
p HaBBIKAMU MOATOTOBKU U TPOBEACHHUS
Hpe3eHTAlUH
[1K-2 Cnocoben
OCYIIIECTBIISTh
MHTETPALHIO 1
BHEJIpEHHE .
AP I1K-2.3.1 3HaTh OCHOBBI aPXUTEKTYPBI, YCTPOHCTBO
pa3paboTaHHOTO
[podeccruonanbHbie HDOIDAMMHONO Y MIPUHIMIBL QYHKIMOHUPOBAHUS
KOMIIETESHIIUH pborp BBIYUCIHUTENBHBIX HHOOPMALMOHHBIX CUCTEM U
obecnieuenust,
KOMMYHHKALHOHHOTO 000pY/10BaHHUs
BBIYNCIHUTENBHBIX
CHCTEM,
KOMMYHHUKAIHOHHOTO
o0opyoBaHust

2. Mecto auctumiuHb B cTpykrype OI1

JucuumivHa Oa3upyercs Ha 3HAHHUSAX, paHee NPHOOPETEHHBIX CTYAEHTAMH IpUH H3y4YSHHH
CIIEIYIOIIHMX AUCLIUILINH:

— Maremaruka;

— Hudopmaruxa;

— Hudposas 06paboTka CUTHAIIOB;

— AnroputMmbl 00pabOTKH H(POBBIX JaHHBIX.
3HaHWs, T[OJy4YCHHbIE MPH H3YYECHHH Marepuala JaHHOM JMCUUIUIMHBI, HMEIT Kak
CaMOCTOSTEIbHOE 3HAYCHHE, TAK U HCIIOJIb3YIOTCS TIPH U3yYESHHU JPYTUX TUCLMILIHH!

- I/IHTCJIJICKTyaJILHI;IC CHCTEMBI.



3. OObem mucumiuinHbel B 3E/akaneM. yac
Jaunble 00 00memM o0beMe TUCHMILUITMHBI, TPYAOSMKOCTH OTACIBHBIX BUIOB Yy4eOHOI paboThl 1O
IUCUHIUIMHE (M PaclpeIeieHHe STO! TPYAOSMKOCTH 110 CeMeCTPaM) MPEACTABIICHBI B TAbuIe 2
Tabnuna 2 — O0beM U TPYJAOEMKOCTb TUCIUTIHHBI

TpyA0eMKOCTh 1O
Bupn yueoOHoii paboThI Bcero ceMecTpam
Ne2
1 2 3
Obugas mpyodoemxocms oucyuniunst, 3E/ (dac) 3/ 108 3/108
H3 nux uacoe npakmuueckoii n0020MoeKu 17 17
AyoumopHnsle 3anamus, BCEro 4ac. 34 34
B TOM UHCIIE:
nexumu (J), (vac) 17 17
npakTHdeckue/cemunapckue  3amarus  (I13),
(uac)
naboparopusie pabotsi (JIP), (uac) 17 17
KypcoBo# npoekT (padora) (KII, KP), (dac)
9K3aMeH, (Jac) 54 54
Camocmoamenvnas paboma, Bcero (dac) 20 20
Buo npomesxcymounoit ammecmayuu: 3a4er, k3 k3
mudd. 3auer, sx3amen (3auer, Audd. 3au, Dx3.**) ) )

4. CopaepxaHue IUCLHUITIINHbI
4.1. PacnpeneneHue TpyIO0EMKOCTH AUCIUILIHMHBI
0 pa3jenaM U BUJIaM 3aHATHIH
Pa3zenbl 1 TeMbl TUCHMIUTMHBI U UX TPYIOE€MKOCTb IIPUBECHBI B TA0IHMIIE 3.
Tabauua 3. — Pa3nesbl, TeMbl AUCHHUIUIMHBL H UX TPYA0EMKOCTh

Pa3znesbl, TeMbI JUCIIUTIINHBI Jlexuuun 113 (C3) JIP KII (‘{ac) CPC (qac)
(gac) (uac) (gac)
Cewmectp 2
Paznen 1. 3 - - - -
Paznen 2. 3 - 16 - 8
Pasgen 3. 3 - 6 - 8
Paznen 4. 3 - - - 8
Pazgen 5. 2 - - - 8
Paznen 6. 3 - 12 - 7
Hroro B cemectpe: 17 0 17 0 20
Hroro: 17 0 17 0 20

4.2.  CopeprkaHue pa3fesioB U TeM JIEKIMOHHBIX 3aHITHN
CopneprxaHue pa3aesioB U TeM JCKIIMOHHBIX 3aHATHI NPUBEACHO B Tabnuie 4.
Tabmuma 4 - ConeprkaHue pa3/iesioB U TeM JIEKIIMOHHBIX 3aHATHI

MCKYCCTBEHHBIMHU 3pUTEIbHBIMU CUCTEMAaMH U3 BOCIIPMHUMAEMBbIX
BU/ICOJJAHHBIX.

Tema 1.3 - TpyaHoCTH pacrio3HaBaHUS M HHTEPIPETAIHN
BUJICOMH(OPMALIMH, 00YCIIOBICHHBIE CBOMCTBAMU OKPY KAIOLIEro MUpa
¥ KOHCTPYKIIMEH 3pUTEIBHBIX CHCTEM.

KoppensiironHble METOIbI pacro3HaBaHus 00pa3oB

Tewma 2.1 - IIpeo6pazoBanue Pypse, ero cBoiicta. [lepenarounas
¢yHkius cucremsl. [lonstie GpuibTpa.

Tewma 2.2 - [Ipomyckaroliye 1 OTPa)xarol1e roJorpaMmal.

Tema 2.3 - Ontudeckoe npeobdpazosanue Dypwe. [onorpaduueckuit
koppensTop. I'onorpadguyeckne pacnos3Haronyue aBTOMAaThl.

Tewma 2.4 - Pacnio3naBanue usobpaxenuii meronom ®@ypbe-MeinHa,
MIPEMMYIIECTBA U HEAOCTATKH.

Pacrnio3znaBanme 06pa3oB B MPOCTPAHCTBE MPU3HAKOB (00yUeHHE C
YUHUTENEM).

Tema 3.1 — OcHoBHble noHsATHSL. [locTpoeHHe TUCKPUMUHALIMOHHON
TOBEPXHOCTH /ISl HOPMAJILHO paclpeelIeHHbIX BEKTOPOB IPU3HAKOB C
M3BECTHOM KOBapHalyoHHOW Marpuiel. Kinaccudukaums odpazos
METOJI0M MaKCHMaJbHOIo npasnonoaobus. [locrpoenne muHeRHbIX
JMCKPUMUHALIMOHHBIX TIOBEPXHOCTEH 110 M3BECTHOH BBIOOPKE
KJ1acCCU(UIIMPOBAHHBIX 0OPa30B.

Tema 3.2 - [locTpoeHHEe HETMHEHHBIX Pa3ICISIFOIINX TOBEPXHOCTEH B
HOJIHOM 0a3uce OPTOHOPMHUPOBAHHBIX JIMHEHHO-HE3aBUCHMBIX
HelIuHeHHbIX Gynknuid. [Tomuaomsr Jlexannpa, Jlareppa, Opmura.
ITocTpoeHue mMoTHON CHCTEMBI JINHEHHO-HE3aBUCUMBIX
OPTOHOPMMPOBAHHBIX (PYHKIMIf MHOTHX HEPEMEHHBIX Ha OCHOBE
TIOJTHOM CHCTEMBI JINHEHHO-HE3aBUCUMbIX OPTOHOPMHUPOBAaHHBIX
(YHKIHIA OJHOW TIEPEeMEHHOM.

HckyccTBeHHBIE HEHPOHHBIE CETH, PEATH3YIONIIE TOCTPOCHHE
JUCKPUMUHALIMOHHOMN MTOBEPXHOCTH B IPOCTPAHCTBE IPU3HAKOB.

Tema 4.1 - Mogenu Heiipona. Ilepuentpon Pozen6narra, ero o0y4eHue.
Merton rpaAueHTHOro cycka. AIropuT™M 00y4YeHHs MePLEeNnTPOHA Kak
YACTHBIN Cilydail MeTola FPaJUeHTHOIO CITyCKa.

Tema 4.2 —HckycctBennas HeiiponHas cetb BACKPROPAGATION,
ITOPUTM ee 00y4eHHS.

Pacnio3znaBanme 06pa3oB 0e3 y4uTesst METOJJOM KIIacTEepU3alUK B
HPOCTPAHCTBE NIPU3HAKOB.

Tema 5.1 - TloHATHS KOBapHUAIIMOHHON MATPHIIBI 1 COOCTBEHHBIX
BekTopoB. [IpeobpaszoBanue Kapynena-Jlossa. Merpuku B
MIPOCTpaHCTBE Npu3HaKoB. PaccrosHre Maxanonobuca.

Tema 5.2 - Kimacrepu3zarust MetogoM K uTepaTuBHBIX BHY TPUTPYIITIOBBIX
cpennux. Knacrepusarysi rTHCTOrpaMMHBIMH METOJIAMH.

Howmep pasnena HasBauue U coiepkaHue pa3/iesioB U TeM JICKIIMOHHBIX 3aHSTHI

1 CHCTEeMBbI KOMITBIOTEPHOT'O 3PEHHS - OCHOBHBIE MTOHSITHSI.

Tema 1.1 - AKTHBHBIE U TACCUBHBIE €CTECTBEHHBIC U HCKYCCTBEHHbIE
3pPUTENBHBIE CUCTEMBI, CBSI3b MX KOHCTPYKILMU CO CBOHCTBAMHU
OKPY>KaIOIIEeH cpelbl.

Tema 1.2 - Buyibl nH(pOpMALMH, H3BICKAEMOIl €CTECTBEHHBIMU H

VIHBapuaHTHbIE OIKCAaHKS 00Pa30B.

Tema 6.1 — [Ipu3Haky, ”HBAPUAHTHBIE K TEOMETPUUYECKUM
npeodpazoBanusM. [Ipoexunn NpU3HAKOB Ha MONPOCTPAHCTRA,
MHBAapUaHTHEIC K IPeoOpa3oBaHuio. MOMEHTHBIC HHBAPHAHTBIL.
WuBapuanTel Oypee. ['HCcTOrpaMMbl BHYTPEHHUX PACCTOSHHUN
BHYTPEHHHX yTJIOB

Tema 6.2 - IIpoekius n306paxxeHUst Ha IPOCTPAHCTBA, HHBAPHAHTHBIC K
tuiy 00bekra. Criocod mocTpoeHus: 0000IIEHHBIX ITATOHHBIX ()YHKITHIA
JUIsL ©3MEpEeHHs TapaMeTpoB a)(GUHHOTO U IIPOSKTHUBHOTO
peoOpa3oBaHUH.

Tema 6.3 - DneMeHTHI H300paKeHNUil, YCTOUMBbIC K ahGUHHBIM 1




MPOEKTUBHBIM IIPEOOPa30BaHUSIM.

Tema 6.4 - M3amepenue napamerpoB a(UHHOTO U IPOEKTUBHOIO
npeoOpa3oBaHus Ha OCHOBE aHaIKM3a (QYHKIIUH KOPPEISIIIUH
n300pakeHHsi ¢ 0000IICHHBIMH TAIOHHBIMH (DYHKIIHSIMH.

Tembr IIPAKTHYCCKUX 3aHATHA B UX TPYAOCMKOCTDL IIPUBEACHLI B Ta6J'II/II_IC 5.

4.3.  Ilpaktuueckue (CeMUHAPCKHE) 3aHATHS

Tabmuua 5 — [IpakTuueckue 3aHATHS U UX TPYIOSMKOCTh

4.5.  Kypcooe npoektupoBanue (pabora)
V4eOHBIM IJIAHOM HE IPEeyCMOTPEHO
4.6.  CamocTosrenbHas paboTa 00ydaroIuxcs
Bubl caMoCTOSATEIbHOM paOOThI U €€ TPYIOEMKOCTh IPUBEICHBI B Ta0HIIE 7.
Tabauua 7 Buabl camocTosiTesIbHON paboThl U €€ TPy 10eMKOCTh

/1

Tembl IPaKTUYECKUX DopMbI TPaAKTHUECKUX
3aHATUI 3aHATHI

Tpynoem| pa3nena
KOCTb, (4ac) | XUCLUII-
JIMHBI

No

YueOHbIM MIIAHOM HE MPETyCMOTPEHO

4.4. JlaGopaTopHbIe 3aHSATHS

Tembl 1a00paTOPHBIX 3aHATHH U UX TPYLOEMKOCTb IIPUBEJCHBI B TA0IULIE 6.

Tabnuua 6 — JlabopaTopHble 3aHSITHS U MX TPYIO0EMKOCTb

No
/i

HaunmenoBanue 1ab0paTtopHBIX paboT

Tpynoemkocts, | Ne paznena

(gac) JUCIUILINHB]

Cemectp 2

PacriosHaBaHue 00BEKTa M OIPEJICIICHHUE €ro JIeKapTOBBIX
KOOpJHHAT Ha U300paXCHUH MyTEM BBIYUCICHHS (YHKIHN
B3aMMHOW KOpPPEISIUA B MPOCTPAHCTBEHHO-BPEMEHHOMH
obnactu. Yacts 1.

1,5 2

. Bcero, | Cemectp 2,
Bup camocrositensHON paboTh
qac qac
1 2 3
W3yuyeHne TeopeTHIecKOro MaTepruaa
8 8
npucuumunasl (TO)
Kypcosoe npoekruposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Bemonuaenue pegepara (P)
[oaroroBka Kk TeKyneMy KOHTPOIIO 3 ]
yenesaemocti (TKY)
Jomamrnee 3amanue ([3)
Konrponbublie pabotsl 3a04ankoB (KP3)
[ToaroroBka K MPOMEXyTOYHON aTTECTALMH 4 4
(1A)
Bceero: 20 20

PacriosHaBaHue 00BEKTa M OIPEJICIICHHUE €ro JIeKapTOBBIX
KOOpJMHAT Ha U300paKCHUH MyTEM BBIYUCICHHS (YHKIHN
B3aMMHOM KOpPpEISIUH B MPOCTPAHCTBEHHO-BPEMEHHOMH
obmnactu. Yacts 2.

Pacnio3HaBaHKe 0OBEKTOB HA H300PAKEHUU U
oIpeieNICHHe NapaMeTpoB UX NPOCTPAHCTBEHHOTO
BpAILEHHUs] © MaCIITaOUPOBAHKS OTHOCHTEIBHO TANIOHA
METOIOM KOPPEJISILIUK B MOJISIPHO-JI0rapu(pMuuecKon
cucteme Koopausat. Yacts 1.

PacriosHaBaHne 0OBEKTOB Ha N300PAXKEHUU U
oIpeieNIeHe NapaMeTpoB UX NPOCTPAHCTBEHHOTO
BpaLIEHNs ¥ MAaCIITaOMPOBAHUSI OTHOCUTEIIFHO STaJIOHA
METOIOM KOPPEJISILIUK B MOJISIPHO-JIOrapu(pMuIecKon
cucteme KoopauHat. Yacts 2.

HccneoBanne METO1a U3MEPEHHSI ITApAMETPOB
addunHOTO NpeobpazoBanms n3o0pakeHuid. Yactp 1.

VccnenoBanne MeTo/1a M3MEPEHHUS ITApaMETPOB
abdurHOTO MpeobpazoBanus H300paxkenuii. Yacts 2.

PacniozHaBanue 0OBbEKTOB Ha N300paXKEHUH METOJIOM
dypre-Memmna. Yacts 1.

Pacnio3naBaHre 00BEKTOB HA H300PAKEHUH METOIOM
dypre-Memnuna. Yacts 2.

Pacnio3naBaHue U300pakeH i, MOJBEPTrHYThIX apPUHHBIM
npeobpazoBanusiM. Yacts 1.
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PacrniozHaBanue n300paskeHui, MOABEPTrHYTHIX aHUHHBIM
npeobpa3oBanusiM. Yacts 2.

Bcero:

5. TlepedeHb y4eOHO-METOINIECKOTO OOSCIICUSHHUS TSl CAMOCTOSITEIILHONU PabOThI
00y4arouuxcs 1o AUCUUIUINHE (MOAYIIIO);
V4eOHO-METOANYECKHE MaTepHaNbl UL CAMOCTOSTEIbHON PabOThl CTYAEHTOB yKa3aHbI B ILIL
6-8.
6. IlepedyeHp MEYAaTHBIX U 3JICKTPOHHBIX YICOHBIX U3TaHUH
[epeueHp neYaTHBIX U JIEKTPOHHBIX YU4eOHBIX U3/IaHHUIN MPHUBE/CH B Ta0muIe 8.
Tabnuua 8— IlepedcHb IIEUaTHBIX M YJICKTPOHHBIX YYCOHBIX H3IaHUI
HIugp Bubnuorpaduueckas ccsuika / URL agpec Komnuectso
URL anpec SK3EMILISPOB B
oubnuorexe
(KpOMe 2JIeKTPOHHBIX
9K3EMILISIPOB)
JI86 Lutsiv V. R., Nedoshivina L. S., Methods of | CO(50)
image processing and recognition. Manual of
practical investigation. — Saint Petersburg:
SUAL 2019. 60 p
Bradski G. and Kaehler A. Learning OpenCV.
Beijing, Cambridge, Farnham, Kéln,
Sebastopol, Taipei, Tokyo: O’Reilly Media,
Inc., 2008. 556 p.
621.391 C32 Cepuxos B.C. Lludposas ob6paboTka CO(50)
curHasoB. YuedHoe nocobue / B.C. Cepukos,
B.P. JIynus. — Cankr-IlerepOypr: I'VAII,
2014. 109 c.
004.9T 65 Toncanec, P. ITudpposas o6padoTka DO(5)
n3obpaxenuii / P. ['oncanec, P. Bync ; nep.
JI. U. Py6aHos, niep., pex. I1. A. Houna. - 3-¢
3., ucnp. u gor. - M. : Texunocdepa, 2012. -
1104 c.
004.9 K78 Kpacunpuukos, H.H. [lugposas odpadboTka CO(65)




2D u 3D-uz00paxenwuii [Tekcr] : yuebHOE
nocob6ue / H. H.Kpacunsnukos. - CII6. : BXB
- [letepOypr, 2011. - 608 ¢

004.9 O-23 OO6paboTka 1 aHanu3 u3o0paxenuii B 3anauax | CO(15)
MAIIMHHOTO 3pEHHUS : KypC JeKLIHH 1
npaktuyeckux 3austuii / 0. B. Busmstep [u
1p.]. - M. : ®usmatkaura, 2010. - 672 ¢
Lutsiv V. Automatic estimation for
parameters of image projective transforms
based on object-invariant cores // in the book
“Computer vision in control systems 1.
Mathematical theory. Editors Favorskaya
M.N. and Jain L.C. — Cham, Heidelberg, New
York, Dordrecht, London: Springer
International Publishing, 2015. — P. 137-181.

7. IlepedeHb 37I€KTPOHHBIX 00pa30BaTENILHBIX PECYPCOB
HHGOPMALOHHO-TEIEKOMMYHUKAMOHHOH ceTH «HTepHeT»
[epedenb 37MeKTPOHHBIX 00pa30BAaTENbHBIX PECYpcoB HH(OPMALMOHHO-TENEKOMMYHHUKALIMOHHOM
cetu «MHTEpHET», HEOOXOIUMBIX JUISl OCBOEHUS AUCLUIIIMHBI IPUBEJIEH B Tabauue 9.

Tabmuma 9 — TIlepedeHb DIEKTPOHHBIX 00pa30BaTENbHBIX PECYpPCcOB  HH(POPMALMOHHO-
TEJEKOMMYHHKALMOHHO#M ceTr «IHTepHeT»
URL agpec Haumenosanue
http://books.google.ru/books Onekrponnast kaura Szeliski R. Computer

Vision: Algorithms and Applications / R.
Szeliski.— Springer, 2010. — 812 pp.

http://www.mathworks.com/help/toolbox/imag | PykoBoacTBo mosb30Batesns makeTa ajist
es/images product page.html 00pabotku n3o00paxenuii B MATLAB

http://www.ipol.im/ DJIeKTPOHHBIH XKypHAaI 10 00paboTKe U
ITOpUTMaM aHaju3a u300paxeHuit «Image
Processing On Line».

http://e.lanbook.com/books/element.php?pll_id | OBC «Jlanb»

=68475 Bonxkos, B.}O. AnantuBHble 1 HHBapUAaHTHbBIE
AJITOPUTMBI OOHAPYKEHUS 0OBEKTOB Ha
n300paXKeHHUsIX U UX MOJierpoBanue B Matlab
[DnexrponHsii pecypc] : yueOHOe ocodbue. —
Onextpon. gaH. — CII6. : Jlanp, 2014. — 192 c.

8. IlepeueHb MHPOPMALIMOHHBIX TEXHOIOIHI
8.1.  Ilepeuens mporpaMMHOro 0OeCIeUeHNUs], UCIIOIb3YEMOT0 PH OCYIECTBICHUN
00pa30BaTeIbHOrO MPoLecca M0 JUCLUILIHHE
[epeuens KCOIB3yeMOro MPOrPaMMHOTo obecrieueHu s npeacTaBieH B Tabmuie 10.
Tabnuua 10 — [TepeyeHb nporpaMMHOTO 00eceYCHUs!
Ne HaunmenoBanue
/o

1. | Windows 8 / Windows 10

2 | Development studio Visual C/C++
3 Intel OpenCV

4 Gimp

8.2.  Ilepeuens nH(MDOPMAIIOHHO-CIIPABOYHBIX CUCTEM, UCTIOIb3YEMBbIX MTPH
OCYIIECTBIICHUH 00pa30BaTEILHOIO MPOLECCa 10 AUCLHUIUINHE
[lepeuens ucnoabp3yeMbIX HHPOPMAIMOHHO-CIIPABOYHBIX CHCTEM IPEICTaBiIeH B Tabuume 11.

Tabnuua 11 — ITepeyeHs HHPOPMAIOHHO-CIIPABOYHEIX CUCTEM
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Ne HaumenoBanue
/I

He npenycmotpeHo

9. MarepuanpHO-TeXHUYECKAs 0a3a
CocraB MaTepUaIbHO-TEXHUUECKON 0a3pl, HE00X0ANMOit

06pa30BaTem>Horo nponecca o JUCHUIIIINHE, IIPEACTaBJICH B T3.6JII/II_[612.

Tabnuua 12 — CocraB MaTepualibHO-TEXHUYECKOW 0a3bl

JUIA OCYLICCTBJICHUS

Howmep ayautopun

HaumeHnoBaHue cocTaBHOW 4acTH MaTCpPIaJ'ILHO-TCXHH‘IeCKOfI 0a3bl (l'IpI/I

HEOOXOAMMOCTH)

1 | MynbrumeauiiHast JeKIUOHHAS ayAUTOPUS

Crienpanu3upoBaHHas 1aboparopusi «JucIuieliHpli Kiacce»

10. OueHoYHBIE CpeCTBA VIS IPOBEJICHUS IPOMEXYTOUHOMH aTTeCTALMH
10.1. CocraB OIEHOYHBIX CPEACTB /sl MPOBEACHHUS MPOMEXKYTOYHON aTTECTAIIMK O0YyUYarOIHXCS

0 AMCLMIUIMHE TIpUBeeH B Tabnuie 13.

Tabmuna 13 - CocraB (oH/a OLIEHOYHBIX CPEACTB IS IPOMEXKYTOYHOM aTTeCTalI

Bun HpOMe)KyTO'-IHOﬁ aTTeéCTaluu HepequL OLICHOYHBIX CPECACTB

DKk3aMeH Crucok BOIIPOCOB K 3K3aMEHY

10.2. B KauecTBe KpHTEPHEB OLCHKH YPOBHS C(HOPMHPOBAHHOCTU (OCBOCHHUS) KOMIIETEHIIHIT
obyJaromuMucss HpHUMeHseTcs 5-0amipHas IIKana OIEHKH CHOPMUPOBAHHOCTH KOMIICTCHIIHH,
KoTopasi mpuseneHa B Tabmuue 14. B Teuenue cemectpa MoxeT ucrosb3oBathes 100-OamibHas
HIKaja MOAYJbHO-PEHTUHIOBOM CHUCTEMbl YHMBEPCUTETa, MHpaBUIIa HUCIONb30BAaHUS KOTODOH,
YCTaHOBJICHBI COOTBETCTBYIOIINM JIOKAJILHBIM HOPMaTUBHBIM akToM 'Y AIL

Tabmuua 14 — Kputepuu o1ieHKH ypoBHS ChOPMHUPOBAHHOCTH KOMIECTEHIIUT

OrieHKa KOMIIETEHIN
S-0auThHas IIKAIA

XapakrepucTtrka cHOpMUPOBaHHBIX KOMIIETEHIIUI

MaTepuan;

— oOyuaronuiicsi T1yOOKO M BCECTOPOHHE YCBOWJI IPOTPaMMHBIN

— YBEPEHHO, JIOTHYHO, TIOCIIEJOBATEIBHO M TPAMOTHO €TO H3JIaracT;
— OMMPASACh HA 3HAHUS OCHOBHOHM M JOMOJIHUTENBLHOM JIUTEPATYpPhI, TECHO

— apryMEHTHPYET Hay4YHbIC MOJOKCHHUS;
— JIeNIaeT BLIBOJILI U 00001LEHNS;

«OTJIMYHOY o
GaTeHOY NIPUBS3BIBACT YCBOCHHBIC HAyYHBIC MOJOXKEHHS C IPAKTHYECKOI
JIESITEIbHOCTRIO HATIPABIICHHUS;
— yMeJI0 000CHOBBIBACT M apTYMEHTHPYET BBIIBUIAEMbIE UM UJICH;
— JIeNIaeT BBIBOJIbI U 0000IEHNS;
— cBOOO/THO BJIAJICET CUCTEMOM CIICIHATM3UPOBAHHBIX MTOHSITHM.
— 00yJarOIIHMIACS TBEPAO YCBOMJI IPOTPAMMHBIN MaTepHa, TPAMOTHO U 110
CYLIECTBY M3JIaraeT ero, orupasich Ha 3HaHUSI OCHOBHOM JIUTEPATYPBI;
— HE JIOITYCKAeT CYIECTBEHHBIX HETOYHOCTEH;
«XOPOLLIO» — YBSI3BIBACT YCBOCHHBIC 3HAHHS C MNPAKTHYECKOW JESTEIBHOCTHIO
«3AYTCHO» HarpaBJICHUs;

— BJIQJICET CUCTEMOM CIICHHUAJIU3UPOBAHHBIX TTOHSITHH.
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Or1ieHKa KOMIIETEHI N

5-GaiuTbHas IKaa

XapakrepucTrka ChOpMHPOBAHHBIX KOMITCTEHIIUI

— 00y4aroNMIACS YCBOMII TOJILKO OCHOBHOW MPOTPaMMHBIN MaTepHal, o
CYIIECTBY M3J1araeT ero, ONHUPasChb Ha 3HAHUS TOJNBKO OCHOBHOI
JIUTEPATYPBI;

— JIOMYyCKaeT HeCYIECTBEHHbIE OLIMOKU U HETOYHOCTH;

18 Knacrepuszauus metonom K urepaTHBHBIX BHYTPUTPYIIIOBBIX CPEIHUX.
Kracrepusaryisi THCTOrpaMMHBIMH METOJIaMH.

19 Mertpuku B mpocTpaHcTBe Mpu3HaKkoB. PaccrosiHre MaxanoHoOwuca.

20 WuBapuanTHbIle pU3HaKU. [Ipoekunn Npu3HaKoB Ha MOANPOCTPAHCTBA, HHBAPHAHTHBIE

K n1peobpaszoBaHuio. MomeHTHbIE HHBapHaHThl. MHBapranTsel ®ypee. ['ncrorpamMmmal
BHYTPEHHHUX PACCTOSHUI U BHYTPEHHHUX YTJIOB.

21 [poekmust n300paskeHKst HA POCTPAHCTBA, MHBAPHAHTHBIE K THITY 00bekTa. Crocod
MOCTPOCHHSI 000OIIEHHBIX STAJOHHBIX (QYHKIHIA AJIsl K3MEPCHUS [TapaMETPOB
addurHOrO HPE0Opa3oBaHHUsI.

«yJIOBIIETBOPHTEIILHOY .

— HCIIBITBIBAET 3aTPYAHEHUs B IPAKTUYECKOM IPUMEHEHMH 3HAHUH
«3a4TEeHO»

HaIpaBJICHUS,
— ¢11a00 apryMEHTHPYET Hay4HbIE TTOJI0KEHUS;
— 3aTpyaHsercs B ()OpMyJIMPOBAHUHU BBIBOJOB U 00001IEHNIH;
— YaCTUYHO BJIAJICET CUCTEMOH CIIENMATN3HPOBAHHBIX MOHSITHH.
—oOyuaromuiics He YCBOMJI 3HAUUTENBHOHM 4YacTH INPOTrPaMMHOIO
MaTepuana;
— JIOIyCKAaeT CYILECTBEHHbIC OIIMOKM M HETOYHOCTH IPHU PACCMOTPEHHU

«HEYIOBJIETBOPUTEILHOY
npo06JeM B KOHKPETHOM HalPaBJICHUH;

«HE 3aUTEHO»

— HCIBITBIBACT TPYJHOCTH B MPAKTHYECKOM IPUMCHEHHH 3HAHUIA;
— HE MOXKET apryMEHTUPOBAThH HAYYHbIC ITOJI0KECHHS;
— He GOpMYIHPYET BHIBOJOB U 000OIICHHI.

22 V3MepeHue mapaMeTpoB CMEIICHHUSI K HEPaBHOMEPHOTO 110 HAIIPABJICHUIO
MacIITabUPOBAHUS C TOMOIIBIO KOPPEISAIMU H300paXeHHs: ¢ 0000ICHHBIMH
ITAIOHHBIMH (QYHKIHSIMH.

10.3. TumnoBble KOHTPOJIBHBIEC 3aJaHHS WA HHBIE MaTePUAIIBL.
Bomnpocs! (3a1aun) [u1st 5K3aMeHa MpeJcTaBiIeHbI B Tadauie 15.
Tabmuma 15 — Bonpock! (3agaun) Juis 3K3aMeHa

23 V3mepeHune napaMeTpoB BpallleHUs, 3ePKaJIbHOIO OTPAKEHHUS M MaCIITaOUPOBAHHMS C
MIOMOLIBIO KOPPEISILIMU H300pakeHHs C 0000ICHHBIMH ATATOHHBIMH (YHKIMSMH.

24 AdduHHBIE U IPOSKTUBHBIE IPEOOPA30BaHUS U HIIEMEHTbI H300pa)KEHUH, yCTOHUHNBbIE
K IpeoOpa3oBaHuUsIM.

25 AKTHBHbIC U [TACCUBHBIE, €CTECTBEHHBIC M HCKYCCTBEHHBIE 3pHTENbHBIC CUCTEMBL. Kak
UX CTPYKTypa U CBOMCTBA CBSI3aHbI CO CBOMCTBAMU OKPY’KAIOLIEro MUPA.

26 Paznoxenne adpdurHOrO MPeodpa3oBaHuUs HA MPOCTHIE COCTABIISIFOLIHE.

[TocnenoBaTenbHOCTh U3MEPEHHUSI M KOMIIEHCALIMH 3THX NPOCTBIX NPe0Opa3oBaHMIL.

Bompocs! (3agaun) st 3a4dera / audd. 3auera npeacTasieHs! B Taduuie 16.
Tabauua 16 — Bonpocs! (3amaun) st 3auera / qud¢. 3auera

Nen/m | IlepeueHs BOnpocoB (3amad) Juis 3adera / gudd. 3auera

VY4yeOHBIM IUIAHOM HE IPEyCMOTPEHO

[epeuensb TeM 1J1st KypCOBOrO MPOSKTUPOBAHUS/BBINOIHEHHSI KypcOBOH pabOThl NPeCTaBICHbI B
Tadymne 17.
Tabnuia 17 — [lepeuers TeM It KYpCOBOTO MPOSKTHPOBAHUS/BBITIOIIHEHHUS KYPCOBOW paboThI

[IpumepHsIii TepedeHb TeM AJIsl KypPCOBOTO IPOSKTUPOBAHUS/BBIMOIHEHHSI KypPCOBOI

Ne n/u paboTel

Y4eOHbIM MIAHOM HE IPETyCMOTPEHO

Bompocs! a1t mpoBeieHHsT MPOMEXKYTOYHOM aTTeCTalli B BHJE TECTHPOBAHUS IPEICTABICHBI B
Tabmume 18.
Tabnuia 18 — [IpuMepHsIil nepedeHb BOIIPOCOB ISl TECTOB

Ne i/t [IprmepHSBIii mepedeHb BOMPOCOB IS TECTOB

Y4eOHbIM MIAHOM HE IPETyCMOTPEHO

[lepeueHb TeM KOHTPOJBHBIX pabOT MO JAMUCHHUIUIMHE OOYYaIOMIMXCs 3a04HOM (GopMblI 00yUeHUs,
IpeAcTaBieHbl B Taduue 19.
Ta6muia 19 — [lepeueHb KOHTPOJIBHBIX paboT

Ne i/ [lepeueHb KOHTPOJIBHBIX PAOOT

Y4eOHBIM IUTAHOM HE MPEAYCMOTPEHO

Ne i/t [epeuens Bonmpocos (3a/1a4) I SK3aMEHA

1 Buabl nndopmanum, U3BjIeKaeMoOl eCTECTBEHHBIMH M NCKYCCTBEHHBIMU 3pHTEIIbHBIMU
CHCTEMaMH M3 BOCIIPUHUMAEMBIX BHJICOJAHHBIX.

2 TpyaHocTH pacnio3HaBaHUS U MHTEPIIPETAlUK BUCONH(pOpMALUH, 00yCIOBICHHbIE
CBOICTBaMM OKPYXKAIOLIEr0 MHUPA U KOHCTPYKIMEH 3PUTEIILHBIX CUCTEM.

3 Ipeo6pazoBanue Dypbe, ero coiicTBa. YacToTHas XapaKTEPUCTUKA CUCTEMBI.
[onstue GuabTpa.

4 [Iponyckaromye U 0Tpa)arolie roJorpaMmabl.

5 Onrtuueckoe npeobpasoBanue Pypobe. ['onorpaduyueckuii KOppensTop.

6 [onorpaduyeckue pacno3HawUIMe aBTOMATBL.

7 Pacnio3naBanue nzo0paxenuii merogom Oypre-MesutnHa, MpeuMyIecTsa u
HEJIOCTAaTKH.

8 Pacnio3naBaHue 00pa3oB B mpocTpaHcTBe Npu3HakoB. [locTpoenne
JIUCKPUMUHALMOHHON ITOBEPXHOCTH JUII HOPMAJILHO PacHpe/IeIeHHBIX BEKTOPOB
MIPU3HAKOB C U3BECTHON KOBAPHAIIMOHHON MaTPHUIICH.

9 Knaccudukaims 06pa3oB METOI0M MaKCHMAJIBHOTO MPABIONOA00MS.

10 [MocTpoeHre THHEHHBIX JUCKPUMHUHAIIMOHHBIX TIOBEPXHOCTEH 110 N3BECTHOMN BBIOOPKE
KJacCH(UIMPOBAHHBIX 00Pa30B.

11 [MocTpoeHre HENMMHENHBIX Pa3ACSOINX TOBEPXHOCTEH B MOJTHOM Oa3uce
OpPTOHOPMHPOBAHHBIX JTMHEHHO-HE3aBUCUMBIX HEJTMHEHHBIX (YHKIHMH.

12 Honunowmsl Jlexxanapa, Jlareppa, Dpmura.

13 [ocTpoeHue MOTHOI CHCTEMBI JINHEHHO-HE3aBUCUMbIX OPTOHOPMHUPOBAHHBIX (DyHKIUHA
MHOTHX IIEPEMEHHBIX Ha OCHOBE ITOJIHOH CHCTEMBI JIMHEHHO-HE3aBUCUMBIX
OPTOHOPMHPOBAHHBIX (DYHKIIMIA OJJHOM EPEMEHHOM.

14 Mopenu ueiipona. [lepuentpon Po3enbnarra, ero ooyueHue.

15 Mero/ rpaiMeHTHOTO CITyCKa. AJTOPUTM 00Y4eHHsI NepIeNTPOHa KaK YacTHBIH CiTydaid
METO/1a FPaIMeHTHOrO CIyCKa.

16 UckycctBennas Heifponnas ceth BACKPROPAGATION, anroputm ee 00yueHusl.

17 [MoHsTHS KOBapHALIMOHHOM MATPHUIIBI U COOCTBEHHBIX BeKTOPOB. [Ipeobpa3oBanue

Kapynena-Jlossa.

10.4. Meroanueckue MaTepHalbl, ONpPEACIAIONINE MPOLEAYPbl OIECHUBAHHUS WHAWKATOPOB,
XapaKTepU3yOLIMX 3Tarbl GOPMHUPOBAHUS KOMIETEHIINI, COJCPIKATCS B JOKAIBHBIX HOPMATHUBHBIX
aktax ['YAII, pernamMeHTHPYIOIIMX NOPAZOK M MPOLENYpYy INPOBEICHHUS TEKYLIEro KOHTPOJIS
YCIEBAEMOCTH M MMPOMEXKYTOUHOM aTrectanuu ooy4aromuxcst ['YAIL

11. MeTtoanueckue YKa3aHus Jist 06y'-1a}01111/1xc;1 110 OCBOCHHUIO JUCIUITIIMHBL




Lensro npenonaBanus AUCHUAIUTAHBL «CHCTEMBI HH(MPOBOIt 00pabOTKH CHTHAIIOBY SBILSIETCS
(dopmupoBanue Npo(heCCHOHATBHON  MOATOTOBKM  CTYACHTOB B  00NacTd  COBPEMEHHBIX
TEOPETHUYECKUX U MPAKTHYECKUX METOIOB MPOCKTHPOBAHHS M CONPOBOMKICHUS MHPOPMAIOHHBIX
CHCTEM Pa3IMIHOTO HA3HAYCHHUS B YaCTH aBTOMATHYIECKONH 0OpabOTKH CHTHAIIOB Pa3HOI IPUPOJIBI
W, B YaCTHOCTH, aHAJIM3a U PACIO3HABAHMS M300paKCHUM U Pa3BUTHE HABBHIKOB Pa3pabOTKH TAKHX
CHCTEM B BHJIE IPOTPAMMHBIX MOJEJICH.

11.1 Meroauueckue yka3aHusi Juisi 00y4aroLMXCcs 110 OCBOCHHUIO JICKIIMOHHOTO MaTepuaa

OCHOBHOE Ha3HA4YCHHE JICKIIMOHHOTO MaTepHaia — JIOTMYECKH CTPOHHOE, CHCTEMHOE,
riryboKOe | SICHOE M3JIOKeHHEe yueOHoro mMarepuaia. Ha3HaueHrne COBPEMEHHOMN JICKIUKM B PaMKax
MUCHUIUIMHBL HE B TOM, 9YTOOBI TMOJNYYWTh BCIO HH(POpMALMIO MO TEME, a B OCBOCHHH
(yHIaMEeHTATBHBIX TPOOJIEM TUCLHUILIMHBI, METOJ0B HAYYHOTO MO3HAHUS, HOBEHILINX AOCTHKECHHUI
HAy4HOW MbIcid. B y4eOHOM  mporiecce  JIEKIUsL  BBIIOJNHSACT  METOIOJIOTHYECKYO,
OpraHU3alUoOHHYI0 U uH(popMannoHHYO (yHKIMH. JIeKuus pacKkpbIBaeT MOHSITHITHBINA armapar
KOHKpPETHOW o0ylacTH 3HaHMs, €€ MpoOieMbl, JaeT IEJIbHOE NPEACTABICHHE O IUCLUILUIMHE,
[MOKa3bIBAET B3aUMOCBSI3b C IPYTUMHU TUCIUILTHHAMU.

[lnaHupyeMble pe3yabTaThl IPH OCBOCHHH 00YYAIOIIUMHUCS JEKIIMOHHOTO MaTepraia;

— TMOJyYeHHE COBPEMEHHBIX, HEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAHHH, YPOBEHb KOTOPBIX
OInpeJenseTcs HeNeBOH yCTaHOBKOM K KaX/J0M KOHKPETHOMU TEME;

— MOJIy4eHHE OIbITAa TBOPUECKOI PabOTHI COBMECTHO C HPENOoIaBaTelieM;

— pasBuTHEe  OpPO(ECCHOHABHO-ACIOBBIX  Ka4yecTB, JIOOBM K  OpeaAMETy |
CaMOCTOSITEILHOTO TBOPYESCKOTO MBIIILICHHS.

— MOsIBJICHHE HE0OXOJMMOT0 HHTEpeca, HEOOXOAUMOrO Uil CAMOCTOSITENIbHOM PaboThI;

— MOJyYeHHE 3HaHHH O COBPEMEHHOM YpPOBHE Pa3BHUTHs HAYKH U TEXHHUKH U O MPOTHO3E
UX pa3BUTHS HA OJKKaIINe ro/b;

— HAYYUTbCS METOAMYECKH oOpabaThiBaTh Marepuan (BBLACIATH [IJIABHBIE MBICIHA H
TOJIOKEHHS1, IPUXOJUTH K KOHKPETHBIM BBIBOJIAM, [IOBTOPSATH UX B Pa3MYHBIX (OPMYIHPOBKAX);

—  MOJIyYeHHE TOYHOTO HOHMMAHHUSA BCEX HEOOXOIUMBIX TEPMHHOB U ITOHATHI.

JlekMOHHBIN ~ MaTepwax MOXET  CONPOBOXKAATHCS  JAEMOHCTpalueil  claimoB u
WCIOJIb30BaHMEM pA3AaTOYHOrO Marepuaja IpU TMPOBEACHUHM KOPOTKHX JUCKyccuil 00
0COOEHHOCTSIX PUMEHEHHUSI OT/ICIbHBIX TEMATHK 110 JUCIUITAHE.

CTpyKTypa IpeaoCcTaBaeHH s JIEKIIMOHHOTO MaTepraa:

— IlpeacraBnenue JIEKIHOHHOTO MaTepualia BBIMOIHIETCS YCTHO C JEMOHCTpAlUei

rpaduyeckoro Marepuaia u GopMyJi Ha JICKIIMOHHOHN JOCKE.

11.2 Meroauueckue yKa3aHus Juisi 00y4YarOIIMXCS [0 TPOXOKACHHIO Ta00PaTOPHBIX PaboT

B xozne BbInonHeHUs 1a00PaTOPHBIX PabOT OOYUAIOIIUIACS NOJDKEH YIIIyOUTbh U 3aKpeIUTh
3HAHWsI, MPAKTHYCCKUE HABBIKH, OBIAJCTh COBPEMEHHON METOIUKOH M TEXHHKOW KCIIEPHMEHTA B
COOTBETCTBUM C  KBAIHU(PUKALIMOHHOW  XapaKTEPUCTHKOW  oOydvaromierocs. BeimonHeHue
71a00paTOPHBIX PabOT COCTOUT U3 HKCIEPUMEHTAIBHO-IPAKTUYECKOH, PacyeTHO-aHAIUTHYCCKON
YacTeil ¥ KOHTPOJIbHBIX MEPOIPHSTHIA.

BeinonHeHne 1ab0paTOpHBIX pabOT OOydarOIMMCS SIBIISICTCS HEOTHEMIIEMOH YacThIO
U3YYCHHUS [MCLMIUIMHBEI, OIpEIeNsieMOM yd4eOHbIM IUIAHOM, U OTHOCHTCS K CpPEICTBaM,
obecrevrBaloIIM PEeLICHHE CIIeTYIOIMX OCHOBHBIX 3a1a4 00y4aloIerocs:

— IpHOOpeTeHUE HAaBBIKOB UCCIICOBAHUS IPOLECCOB, SBICHUN U 00BEKTOB, H3y4aeMBbIX B
paMKax JaHHOW TUCLMIUTHHBI;

— 3aKpeIUIeHHe, DPa3BUTHE MW JCTAIM3ALMs TEOPETHYECKHX 3HAHMIL, MOJNYYEHHBIX Ha
JIEKLIHAX;

— TOJy4eHHE HOBOH MH(OPMAIMH [0 U3y4aeMOH JTUCLMILIHHE;

— mpuoOpeTeHre HABBIKOB CAMOCTOSTEIBHON PabOThI ¢ 1a00PaTOPHBIM 000PYI0BAHUEM H
npubopamu.
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3amanus u TpeOOBaHUS K IPOBEICHUIO Ta00PATOPHBIX PaboOT
HMEIOTCS B CHCTEME JJICKTPOHHBIX PECYPCOB Kadeapsl

CrtpykTypa 1 popma oT4era o 1abopaTopHOil paboTe
HUMEIOTCS B CHCTEME DIICKTPOHHBIX PECYpCcoB Kadeapsl

TpeboBanust k ohopMIICHHIO OTYETa O JTabopaTOpHOH paboTte
IpeCTaBICHb] HAa CTCHAAX J1abopaTtopuii kademps

11.3 Meronuueckue yka3zaHusi JUIs OOYHAIOIIMXCS MO HPOXOXKICHHUIO CaMOCTOSTEIbHOM
paboTel

B xoze BBINONHEHUSI CaMOCTOSITENBHON pabOoThl, OOYYAOUIMIACS BBIMOJIHSET PabOTy IO
3a/IaHAI0 U TP METOJMYECKOM PYKOBOJCTBE IMperojaBaTess, HO 0e3 ero HernocpeaCTBEHHOro
yuacTHsi.

Jns oOywarommxcsi mo 3ao4HOM (opme oOydyeHHs, CaMOCTOsTeNbHas paboTa MOXET
BKJIIOYATh B Ce0sl KOHTPOJIbHYIO paboTy.

B mporiecce BBINONHEHUS CaMOCTOSATENbHOH paboThl, y oOyuaromierocst (opMupyercs
Hesaecoo0pasHoe IUIaHUPOBaHUE pabovyero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHS H
HABBIKM B YCBOCHHH M CHCTEMATH3allMH MMPUOOPETaeMbIX 3HAHHI, 00eCIIeYNBAET BHICOKHI YPOBEHD
YCIIEBaeMOCTHU B MEPHOJ] 00yUYEHHsI, TIOMOTAET MOJTYYHTh HAaBbIKU MOBBILICHHS TPO(ECCHOHANBHOTO
YPOBHSI.

MeTofMuecKUMH ~ MaTepuajaMH,  HAlpaBisIOIIMMH  CaMOCTOSITENBHYIO  paboTy
00yYarOIIUXCS SIBISIFOTCS:

— yueOHO-METOAMYECKUH MarepHal MO JAUCLUHUIUIMHE IPEICTABICHHBIA B CHCTeMe
9NEKTPOHHBIX pecypcoB Kadeapsl ¥ B JIMTEPATYyPHBIX UCTOYHHKAX, NEPEUUCICHHBIX B pa3jeine Ne6
HACTOSILICH IPOrPaMMBI.

—  METOJMYECKHE YKa3aHHsI 110 BBINOJHEHHIO KOHTPOJIBHBIX paboT (uisi 00y4aromumXcs 1mo
32049HOI (hopme 0OyueHuUs).

11.4 Meroanueckue yka3aHus Al OOYyHYarOIIUXCS 1O IPOXOXKACHHUIO TEKYIIEro KOHTPOIS

yCHEBAaEMOCTH.

Texymuii KOHTpOJNb YCIIEBAEMOCTH MpPEAyCMaTPUBAaCT KOHTPOJIb KadyecTBa 3HAHMHN
00y4aromuyxcs, OCYIIECTBIIEMOr0O B TEUCHHE CEMECTpa C LEJbI0 OLCHHBAHUS XOAa OCBOCHHS
JUCHMIUTMHBL. KOHTPOJIb BBINONHSETCS NPH 3allUTe OTYETOB IO Ja0OpaTOpHbBIM padoTaM.
YcnemHoe NpoX0oXICHUE TEKYLIETO0 KOHTPOJISI MOXET CIIY)KHTh OCHOBAHHMEM ISl BBICTABICHHS
OTJIMYHON OLIEHKU TP MMPOMEKYTOTHOHN aTTECTAINH.

11.5 Meroanueckue ykasaHusi A OOYYAIOIIMXCSA O HPOXOXKICHHIO MPOMEKYTOUHOU
aTTecTaluu

ITpomerxyroynast aTTecTalys o0yuaromuxcst npeycMaTpuBaeT OLIEHMBAHKE
MPOMEXYTOYHBIX W OKOHYATENIBHBIX PE3yJbTaTOB OOyuYeHHWs 1o qucuuiuinHe. OHa BKIIOYAeT B
celst:

— 9K3aMmeH — (opMa OLEHKH 3HAHWH, NOJYYEHHBIX 00YYatOIMMCs B MPOLECCE U3YUEHHUS
BCe JUCUMILTMHBI HJIH €€ YaCTH, HABBIKOB CAMOCTOSITEIIBHON paboThl, CIOCOOHOCTH MPHUMEHSTh X
JUIL  pELICHWs] MPAaKTHYECKMX 3aJad. OK3aMeH, Kak IpaBHO, IIPOBOAUTCS B IEPHON
9K3aMEHAIIMOHHON CECCHMM W 3aBEpIIAETCs ATTECTAIMOHHOM OIEHKOM «OTIHYHO», «XOPOLIO»,
«yJIOBJICTBOPUTEIHLHOY, KHEYJOBICTBOPUTEIILHOY.
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