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AnHHOTAIUSA

JucuummHa  «Cuctembl  nupoBoi  00pabOTKM  W300pakeHMi»  BXOAUT B
00pa3oBaTeNbHYI0 MPOrpaMMy BBICHICTO0 O00pa3OBaHHMs — IPOrpaMMy MAarkcTpaTypsl IO
HampapieHuto moarotoBku/ crermmansHocTd  11.04.03  «KoHcTpynpoBaHWe #  TEXHOJIOTHS
UEKTPOHHBIX  CpeAcTB»  HamnpaBieHHOCTH  «IIpoekTupoBaHHMEe W KOHCTPYHpPOBaHHUE
BCTPaUBAEMBIX CHCTEM /Il KOCMHUYECKOTO M pAKeTHOro o00opynoBaHusy. JlucuuruiiHa
peanmsyercs kadeapoit «Neldy.

JucnuiuinHa  He  sABISICTCST  00s3aTeNbHOM  NIPH  OCBOGHUHM  OOYyYaroIuMcs
00pa30oBaTeNbHOM MPOrpaMMbl M HAaMpaBlieHa Ha YriayOleHHOe (OPMHUPOBAHHE CIICAYHOLIHX
KOMIICTEHIIHN

IIK-2 «Cnocoben  paszpabatbiBaTh (D (EKTHBHbBIE anrOpUTMBl  pEIICHUS
c(hOpMYJIHPOBAHHBIX 3a/lad C MCIOJIb30BAaHUEM COBPEMEHHBIX SI3BIKOB IPOTrPaMMHPOBAHMS,
HCKYCCTBEHHOI'O HHTEIICKTa M 00ECIIeUNBATh UX IPOrPAMMHYIO PEATH3aLIHION

IIK-9 «CnocobeH pa3pabaTbiBaTh METOIMKHU BBIOIHEHHUS aHATUTHYECKUX pabOT»

IIK-18 «I'0OTOBHOCTb HCIIOJNB30BaTh 3HAHHWE OCHOBHBIX METOJOB MCKYCCTBEHHOIO
HHTEJUICKTA B HOCIIEIYIOEeH MPOheCCHOHATEHON NEesSTEIBHOCTI

CoznepxaHue JUCHMIUIMHBI OXBAaThIBAET KPYI BOIPOCOB, CBSI3aHHBIX C LM(POBOI
00paboTKOil CUTHAJIOB pa3HOi NPUPO/IBI, B YaCTHOCTHU, H300paKEHHH.

IIpenofaBanye AUCLMIUIMHBL IPEIyCMATPUBACT CIEAYyIOLME (GOPMBI OpraHM3aluy
y4eOHOro Mpollecca: JIeKIMH, Ta00paTopHble pabOThI, CaMOCTOsTEeNbHAs paboTa CTy/AEHTa,
KOHCYJIbTAIlUH.

IIporpamMmoii JUCHMIUIMHBI TPEAYCMOTPEHBI CICAYIOLIME BHIbI KOHTPOJSL: TEKYIIHd
KOHTPOJIb YCHIEBAEMOCTH, IIPOMEXYTOUHAs aTTecTanus B Gpopme 3auera.

O6wast TpyAOEMKOCTh OCBOCHHS AMCLUIUIMHBI COCTABISCT 2 3aYCTHBIX COUHHULBI, 72
yaca.

SI3bIK 0OyUEHHS 110 JUCHHUIUIMHE KPYCCKHUN

1. TIlepedyeHb MIAaHUPYEMBIX PE3YILTATOB 00YUYEHHS 110 AUCLUILUINHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenslo npenopaBanus AUCUUILIMHBL «CHcTeMbl LU(POBOH 00pabOTKU H300paXKeHHID
ABIseTcs (OPMUPOBAHUE MPOPECCHOHANBHON OATOTOBKH CTYJCHTOB B 00JIACTH COBPEMEHHBIX
MPaKTUYECKUX  METOAOB  IPOEKTHPOBAHMS M CONPOBOXKICHHS
NH(OPMALIMOHHBIX CHUCTEM pPAa3JIMYHOrO Ha3HAYEeHHs B 4YacTH aBTOMAaTHYECKOH 00paboTku
CHUTHAJIOB Pa3HOI TPHUPOJBI M, B YACTHOCTH, AHAIW3a M PACHO3HABaHUS HM300paKEHHH, U
Pa3BUTHE HABBIKOB Pa3pabOTKU TAKUX CUCTEM B BHJIE IIPOTPAMMHBIX MOJEIICH.

1.2. JlucuumnuHa  BXOAWT B
00pa30BaTeNbHBIX OTHOIICHU, 00pa30BaTENBLHON MPOTPaMMBI BRICIIEr0 00pa3oBaHus (manee —

TCOPECTHYECCKUX u

OI1 BO).

COCTaB  4acTH, (OPMHPYEeMOH  y4YaCTHUKAMHU

1.3. IlepeueHb mIaHUPYEMBIX PE3YJIBTaTOB O0YUYECHUS 110 JUCHUIUIMHE, COOTHECEHHBIX C
IJIaHUPYyeMBbIMH pe3yibTatamu ocBoeHust OIT BO.

B pesynbraTe M3y4eHHs AMCUMIUIMHBI OOYYalOIIMiics JTOJDKEH o0jlalaTh CIeIyOINMHU
KOMIETCHIMSMU UM MX YacTIMH. KOMIETeHIMH U MHIUKATOPBI UX JOCTHKECHUSI PHBE/ICHBI B

Tadumue 1.
Tabauna 1 — INepeueHb KOMNETEHIMHA U MHINKATOPOB UX JOCTHKEHUS
Kateropus (rpynna) Koz u Kon n HauMeHOBaHME MHIMKATOPA JOCTHKEHUS
HaMMEHOBaHHE
KOMIETEHIUU KOMITETEHIINN
KOMIETEHIUI
I1K-2 Cnocoben
a3pabaThIBaTh
pasp T1K-2.3.1 3HaTh MeTO/IBI pa3paboTKu
3¢ peKkTUBHBIC
HHTEIUICKTYAIIbHBIX aJITOPUTMOB PELICHHUS
QJITOPUTMBI PELLIEHUS
HAyYHO-HCCIIEJOBATENbCKUX 33124
chopMyIHPOBAHHEIX
sanad o [IK-2.Y.1 ymeTb UCMO0JIb30BaTh AITOPUTMBI
A pEeLIEeHUs HCCIIeI0BATENIbCKUX 3a/1a4 C
UCIIONB30BAaHUEM
IMpodeccuonanbHble HCIIOJIb30BAaHUEM COBPEMEHHBIX SI3bIKOB
COBPEMEHHBIX
KOMIETEHIIUH F3BIKOB [IPOrPaMMHUPOBAHUSL, B TOM YUCIIE aJTOPUTMBI C
HCTIOb30BAaHUEM MCKYCCTBEHHOTO HHTEIUIEKTa
HIpOrpaMMUPOBAHUS,
[1K-2.B.1 Biajgets HaBbIKaMH Pa3paboOTKu
UCKYCCTBEHHOTO
CTPATErvu U METOJOJIOTUH HCCIIEJOBAHUS
HHTEILICKTa 1 KOHCTPYKLIHH 3JIEKTPOHHBIX CPEICTB U
obecrieunBaTh X Py P P
TEXHOJIOTHYECKUX NTPOLECCOB
POrPaMMHYIO
pean3aLuio
I1K-9.3.1 3HaTh cCTEMHBIH aHAU3 U
yIIpaBIIEHUE; TEOPHUIO IIPOLIECCHOTO YIIPABICHHUS;
METO/Ibl INITAHUPOBAHMS TPOEKTHBIX paboT;
I1K-9 Cnocoben ITK-9.Y.1 ymeTb npoeKTHpOBaTh METOIUKY
pa3pabaTbIBaTh pa3paboTku TpeOOBaHUM U IPOEKTHBIX PEILEHUIH
[podeccuonanbHble | METOIUKU U YIPaBJICHUs] UMH MO/ YCIIOBHS ITPOEKTA HIIN
KOMIIETeHIINH BBIMIOJIHEHUS nporecca
AHAJINTHYECKUX [1K-9.B.1 BnaseTs HaBbIKAMH TUTAHUPOBAHHUS
pabor MIPOCKTHBIX Pa0OT; HABBIKAMH BHIOOPA METOAMK U
11a0JI0HOB BBINOJHEHUSI aHATUTHYECKHX PadoT;
HABBIKAMH MOJITOTOBKH M IPOBEACHUS
[PE3EeHTaLUH.
[IK-18 I'oToBHOCTB [IK-18.3.1 3HaTh TeOpeTUYECKHE OCHOBBI aHATIH3a
UCIIONB30BATh JAHHBIX U MALIMHHOTO O0YUYCHUS
IpodeccronansHbie
B — 3HaHHE OCHOBHBIX [IK-18.Y.1 ymeTb NpUMEHSITH METOABI
METO/I0B MAIIMHHOTO 00Y4€HUsl, IOJrOTaBINBATh JaHHBIE

HMCKYCCTBEHHOT'O

Y MHTEPIPETUPOBATH PE3YJILTATHI




MHTEJIJIEKTA B T1IK-18.B.1 BnageTs HaBBIKOM OLICHKHU
HOCIIeAyIomeH NIPUMEHUMOCTH aJTOPUTMOB, BO3MOKHBIX PHCKOB
poeCCHOHANBHON | M MOCIIEACTBHUI OIHOOK, TTOMCKA ONTUMAITBHBIX
JIeITEeILHOCTH peuIeHUi 1yl paboynX 3a/1a4

2. Mecro aucuumiunsl B ctpykrype OIT
Jluciunnvaa 6a3upyercs Ha 3HAHUAX, paHee MPHOOPETEHHBIX CTyICHTaMH IPH H3y4eHUH
CIIEIYIOIHX JUCIUILINH:
— Maremartuka;
— Wndopmaruka;
3HaHus, NOJy4YCHHbIE NPU M3YYEHHH Marepuana AaHHON IMCLUIUIMHBI, MMEIOT Kak
CaMOCTOSTENBHOE 3HAYEHHE, TAK M UCIOJIb3YIOTCS IIPH U3YUEHUN JPYTUX JUCLMILIHH!

- I/IHTGHJIGKTyaJILHLIC CUCTEMBI.

3. OOBEeM U TPYJOEMKOCTb TUCLIUILIMHBI
Jlannbple 06 00iieM 00beMe NUCUHMILIMHBI, TPYAOEMKOCTH OT/ACIbHBIX BHIOB yueOHOM
paboThI O AUCLUHUILIMHE (M pacipeAeieHie 3TO! TPYA0EMKOCTH 110 CEMECTPaM) MPEACTABIICHbI B
Tabume 2.

Tabnuua 2 — O0beM U TPYAOSMKOCTh TUCLHUIIIHHBI

TpynoemKocTh 0o
Bun yueGHoit paboThl Bcero ceMecTpam
Ne3
1 2 3

Obwan mpyooemkocms OUCUUNTUHDL, 2/ 72 272
3E/ (4ac)
H3 Hux uacoe npakmuyueckoii R0020MoeKU 17 17
Ayoumopnvie 3anamus, BCETO 4ac. 34 34
B TOM UHCIIE:

nekiwmu (J1), (dac) 17 17

npakTHuecKue/ceMuHapekue 3ansrus  (I13),

(1ac)

naboparopusie padotsl (JIP), (1ac) 17 17

KypcoBoii npoekT (padora) (KII, KP), (uac)

JK3aMeH, (Jac)
Camocmoamenvhas padoma, Bcero (dac) 38 38
Buo npomesxcymounoii ammecmayuu: 3a4er,
mudd. 3ager, sx3amen (3auer, dudd. 3au, | 3auer 3auer
DK3.*%)

= -
IIpumedaHune:  kaHAMIATCKHUIT 9K3aMeH

4. ConepikaHHe AUCUUILTHHBI
4.1. PacnpezeneHue TpyA0EMKOCTH AUCLHILIHHBI 110 pa3/iesiaM U BUAAM 3aHATHIL.
Pasnensl, TeMbI JUCUUILUTHHBI U UX TPYJOEMKOCTB IPHBEICHBI B TabuLe 3.

Tabnuia 3 — Pa3nenbl, TeMbl TUCIHUIUIHHBL, MX TPYJI0EMKOCTh

Paszpen 3. 3 6
Pasnen 4 3 6
Pazpen 5 2 6
Pazzen 6. 3 6
Hroro B cemectpe: 17 17 38

Utoro 17 0 17 0 38

IpakTrdueckass TMOATOTOBKA 3aKIIOYAaeTCs B  HEMOCPEACTBEHHOM  BBIMONHEHHH
00y4aoUMMHUCS  ONPEACNEHHBIX  TPYAOBBIX  (YHKUHMI,  CBsI3aHHBIX ¢  Oynayrieit
npo(hecCHOHATIBHOM ACSATEIBHOCTHIO.

4.2. CopeprkaHue pa3/ieioB U TeM JICKIIHOHHBIX 3aHATHI.
CopnepxaHue pa3zeoB U TEM JICKIIMOHHBIX 3aHATHI NPUBEACHO B TabiuIe 4.

Tabnuia 4 — ConeprkaHue pa3esioB M TEM JICKIIMOHHOTO LIUKIIA

Howmep paznena Ha3Banue u conepxanue pazaesioB U TeM JEKIIMOHHBIX 3aHATHH

1 JlokanbHbIi aHATH3 H300paKEHUI

Tema 1.1 Ilonsitue rpaguenTta. Berunciaenue moss rpaiueHToB ¢
niomonipio Macok [Ipesurr, Cobens, Pobeprca.

Tewma 1.2 Brigenenne rpanur ¢ nomombsio LOG- 1 DOG-
(buIbTPOB.

Tewma 1.3 IlocTpoeHHEe KOHTYPOB C IIOMOLIBIO JIETEKTOPA KPaeB
Konnn.

Tema 1.4 Annpoxkcumanusi KOHTypa OTPE3KaMH NPSIMbIX JTMHUH
METOJIOM HaUMEHBILHUX KBaJpaToB.

Tema 1.5 IIpeobpazoBanue Xada.

Tema 1.6 IHBapuaHTHOE OITUCAaHNE KOHTYpA.

Tewma 1.7 [lonsitue o Tekctype. Onucanne TeKCTypsl HA OCHOBE
CTATUCTHUYECKUX MPU3HAKOB.

Tema 1.8 Onucanue TeKCTYpbl HA OCHOBE CIIEKTPAJIbHOTO
MOAXO0/a.

Tema 1.9 Onucanue TEKCTYpbl Ha OCHOBE MaTPHIl CMEXHOCTH.
Tema 1.10 Onmcanue TEKCTYphl C HOMOLIBIO aBTOPErPECCUU
SPKOCTH TIMKCEJA 110 ero OKPECTHOCTSIM Pa3HbIX HOPSIIKOB.
Tema 1.11 Onmcanue TEKCTYpBI 110 INIOTHOCTH PACIIPEAEIICHUS
TpaHUILl pa3HOro HampasieHus. OnucaHue TEKCTyphI 1O
CEKBEHTaM.

Tema 1.12 Ommcanue TeKCTYphl ¢ HOMOLIBIO Macok JlaBca.
Tema 1.13 Onmcanme TEKCTYPHI ¢ TOMOIIBIO THCTOIPAMM
napameTpoB (OpPMbI TEKCEIIOB.

Tema 1.14 Onmcanue TEKCTYp JIOKaJIbHBIMH JABOUYHBIMH
HaTTepPHAMMU.

Tema 1.15 CermenTanus u300pakeHU.

Paznenbl, TeMbl JUCHUILIMHBI Jexuwm | 113 (C3) JIP ‘ KIL ‘ CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 3
Pazzen 1. 3 17 8
Pasnen 2. 3 6

2 OcobeHHocTH 00pabOTKU M300paXKeHUH B XKMBBIX 3PUTENbHBIX
CHCTEMaX, X UCKYCCTBEHHbIEC MOJEIN

Tema 2.1 OOwias cTpyKTypa )XHBOTO 3pUTEIBHOTO aHAIU3ATOPa,
METO/bI €€ HCCIICIOBAHUS.

Tema 2.2 O6paboTka nH(pOpMaLKK BHYTPH Tiiasza.

Tema 2.3 HauanbHast 06paboTka nH(popMaLuu B 3puTeIbHON
KOpE FOJIOBHOI'O MO3ra.

Tema 2.4 UckyccTBeHHas HeiipoHHas ceTh Neocognitron u ee




YCOBEpPIICHCTBOBAHHBIE MOAU(DUKAIIIH.
Tema 2.5 ®opmMupoBaHUE 30H BHUMAHHUS.

Uepapxnuecknii 0OBEKTHO-HE3aBUCHUMBIII METOJ| CTPYKTYPHOTO
pacrio3HaBaHUS HM300pakeHHMHI Ha OCHOBe oOxoma jaepeBa
pereHunit

Tema 3.1 — XapakTepHble FeOMETPUYECKHE U (POTOMETPUUECKHE
npeoOpa3oBaHus HAOMIOAAEMBIX H300paKeHHUH. DICMEHTHI
N300paKEHHUS, YCTOHUMBBIE K XapaKTEPHBIM I'€OMETPUUECKUM U
(hoToMeTprIECKUM NTPeoOpa30BaHMAM.

Tema 3.2 — CTpyKTypHOE COIOCTaBJICHHE W300paKeHUH MyTeM
o0xoz1a JepeBa JA0MyCTUMBIX PEICHHH.

Tema 3.3 — Peanuzamusi HepapxXu4eckoro CTPYKTYpHOTO
COIOCTABJICHHUSI.

Tema 3.4 — [IpuMeHeHHe IPUHIMIIA aTANTHBHOTO PE30HAHCA Ha
pa3HBIX HEPAPXHUUYECKUX YPOBHSIX CTPYKTYPHOTO COMOCTABIICHHUS.

Bcero

4.4. JlaGopaTopHble 3aHATUS

Tembl 1a60paTOPHBIX 3aHATHI U UX TPYLO0EMKOCTb IIPUBEJIEHBI B TA0IMIIE 6.

Tabnuia 6 — JJabopaTtopHble 3aHSATHSI U UX TPYJIOEMKOCTh

Amnropurmst SIFT, ASIFT, SURF

Tema 4.1 — OOumme 4YepTsl U OCOOCHHOCTH OOBEKTHO-
HE3aBHCHMOIO CTPYKTYpPHOIO OINHWCAaHWS ¥ Paclo3HaBaHHS
n3obpaxenuit B anroput™ax SIFT, ASIFT, SURF.

Tema 4.2 — IlpeumymiectBa u HexoctaTku anroputmon SIFT,
ASIFT, SURF mno cpaBHEHHIO C OOBEKTHO-HE3aBUCHMBIM
METOZIOM pacIo3HaBaHHsS OCHOBAaHHOM Ha o00Xxole JepeBa
pELIEHUH.

Tema 4.3 — [Ilyrm nanbHeiimero
anroputMoB SIFT, ASIFT, SURF.

COBCPILICHCTBOBAHUS

Kackan Barionbi-/)xoHca

Tema 5.1 — AndaBut UCTIOIBb3yEMbIX CTPYKTYPHBIX DJIEMEHTOB.
Tema 5.2 — AnropuTM aHanuM3a U ONHCAHUS H300pa)KeHUs.
Byctunr.

Tema 5.3 — KackaHblit MeTOJ1 pacrio3HaBaHUsI.

Tema 5.4 — I[IpenMy1iecTBa U HEIOCTATKH aJITOPUTMA.

Hogeitmme pemeHust B obnactu aBTOMAaTHYECKOU
KJaccupUKau 1300paKeHUi

Tema 6.1 — HOG — onicanue 1 pacro3HaBaHue H300pakeHui Ha
OCHOBE THCTOIPAMM OPHUEHTALlU IPAJUCHTOB.

Tema 6.2 — HOG-kacka.

Tema 6.3 — Knaccudukanus n3odpaxkeHuil Ha ocHOBe Mozieneil ¢
pa3enbHO HACTPauBaeMbIMHU YACTAMH.

Tema 6.4 — CBeprouHble HMCKYCCTBEHHbIE HEHPOHHBIC CETH
ri1yGoKoro oOy4eHusI.

Tema 6.5 — VlHBepcHO-CBEPTOUYHBIC CETH IITyOOKOT0 00yUeHHSI.
Tema 6.6 — KancynbHbIC CETH.

N3 Hux Ne
Ne Hamvenosame Ta60paTOpEEIX pabor TpynoemMKoCTb, | MPaKTUYECKOH | pazaena
/o (gac) MOATOTOBKH, | IUCUUIT
(gac) JIHBI
Cemectp 3

1 | CermenTanust n300pakeHuil Ha OCHOBE 3 1
MIPU3HAKOBOTO OMUCAHMS TEKCTYP € IOMOLIBIO
SHEPTreTHYECKUX XapakTepucTuk Jlasca.
Yacrts I.

2 | CermenTaiys H300pakeHUil Ha OCHOBE 3 1
MPU3HAKOBOT'O OIMCAHUS TEKCTYP C IIOMOILBIO
SHEPTreTHYECKUX XapakTepucTuk Jlasca.
Yacrs I1.

3 | CermenTaius u300pakeHUil Ha OCHOBE 3 1
THCTOIPaMMHBIX IIPH3HAKOB BTOPOTO
nopsiaka. Yacrs 1.

4 | CermeHTauus n300paxeHUH Ha OCHOBE 3 1
TUCTOTPAMMHBIX TIPH3HAKOB BTOPOTO
nopsiaka. Yacrs I1.

S | [loporoBasi cerMeHTalus U300paKeHuit 2 1
merogoM Omy. Yacts 1.

6 | IloporoBas cermeHTanus H300pakeHUiH 3 1
merogom Omy. Yacts I1.

Bcero 17

4.5. KypcoBoe npoekTrpoBaHue/ BHITOJIHEHHE KYPCOBOH pabOThI

YueOGHbIM IUIaHOM HE MPEYyCMOTPEHO

4.6. CamocTostenpHas paboTa 00yydaronxcs
Bujibl caMOCTOSITENIbHON pabOThI U €€ TPYJOEMKOCTh NPUBECHBI B Tabuie 7.

4.3. Ilpaktnueckue (CEMUHAPCKUE) 3aHATUS
TeMbl IPAKTUYECKUX 3aHATHI U UX TPYAOEMKOCTh PUBEICHBI B TAOIHIIE 5.

Tabmuua 5 — [IpakTHueckue 3aHATUS U UX TPYJOEMKOCTb

U3 Hux Ne
Ne | Temsl npaktuueckux | dopmel npakTuueckux | TpyAOeMKOCTb, |MpaKTUYECKOH |pasaena
/1 3aHATUH 3aHATHI (gac) MOJITOTOBKH, | TUCLIUAIT

(aac) JIMHBI

V4eOHBIM MIIAHOM HE IPELYCMOTPEHO

Tabnuia 7 — Buasl caMOCTOSITENBbHON paboThl M €€ TPYJI0EeMKOCTh
. Bcero, | Cemectp 3,
Bun camocrositenbHOM paboThI
Jac qac
1 2 3
W3yueHne TeopeTHIeCcKoro MaTepuaa
15 15
npucuumunast (TO)
Kypcosoe npoekruposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Beinonaenue pedepara (P)
IMoaroroBKa K TEKyIeMy KOHTPOIIIO
15 15
ycneBaemoctu (TKY)




Jomaninee 3aganue (J13)

Kontposbabie pabotst 3a0uankoB (KP3)

IToaroToBka K MpOMEKyTOTHON

arrectaiyu (I1A) 8 8

Bcero: 38 38

S. TlepedeHb yueOHO-METOIMUECKOT0O 00eCTICUeHHUS
JUISL CAMOCTOSTENBbHOM pabOThI 00YYarOIINXCS 110 UCUHUILIHHE (MOYJII0)
V4eOHO-METOANYECKIE MATePHANBl ISl CAMOCTOSTEIBHON PabOThl O0YYArOIIMXCS YKa3aHbl B
. 7-11.

6. IlepedeHb MeYaTHBIX U ANEKTPOHHBIX YYEOHBIX U3AaHHI
IlepedeHp neyaTHBIX M AJICKTPOHHBIX YYEOHBIX W31aHUN NPUBECH B Tabnuie 8.
Tabnuia 8— [lepeueHp MeYaTHBIX M JICKTPOHHBIX yUeOHBIX H3IaHUI

M.N. and Jain L.C. — Cham, Heidelberg, New
York, Dordrecht, London: Springer
International Publishing, 2015. — P. 137-181.

7. IlepeyeHb 3IEKTPOHHBIX 00Pa30BaTENIbHBIX PECYPCOB
HH(POPMAIMOHHO-TEIEKOMMYHHUKAIOHHON ceTH «HTepHeT»
Iepeuens INEKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB nH(GopMaLuOHHO-
TENEKOMMYHHUKAMOHHON ceTi «VIHTepHeT», HEOOXOIMMBIX JUIi OCBOCHHMS JUCIUILIMHBI
npuBesieH B Tabuuie 9.

Tabmuma 9 — IlepedeHp SIEKTPOHHBIX O00OpPA30BATEIBHBIX PECYPCOB HMH(OPMAIMOHHO-
TEJICeKOMMYHUKAIIMOHHOHU ceTtu «HTepHeT»
URL anpec HanmenoBanue

[udp/ Konmm4ecTBo 5K3eMILIpoB B
URL a P oc Bubnunorpaduueckas ccpiika GUbIHOTEKE
i (KpOME 2JIEKTPOHHBIX IK3EMILISIPOB)

http://books.google.ru/books OnexrponHas kuura Szeliski R. Computer Vision:
Algorithms and Applications / R. Szeliski.—

Springer, 2010. — 812 pp.

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

http://www.mathworks.com/help/ PykoBO/ICTBO MOJIB30BATENS MTAKETa [Isi 00pabOTKH
toolbox/images/images_product page.html | nzoopaxennii B MATLAB

http://www.ipol.im/ DJIEKTPOHHBIHN XKypHAaJ 10 00paboTKe U
aNropuT™MaM aHain3a u3oopaxenuit «Image
Processing On Liney.

Bradski G. and Kaehler A. Learning
OpenCV. Beijing, Cambridge, Farnham,
KélIn, Sebastopol, Taipei, Tokyo: O’Reilly
Media, Inc., 2008. 556 p.

621.391 C | Cepuxos B.C. Lludpposas o6padborka CO(50)
32 curHainoB. Yuebnoe nmocobue / B.C. Cepukos,
B.P. JIyuus. — Caukr-IletepOypr: ['YAII,
2014. 109 c.

http://e.lanbook.com/books/ OBC «Jlanb»
element.php?pll_id=68475 Bomnkos, B.IO. AnantuBHbIe 1 HHBapHaHTHbIE

aIrOpPUTMbI OOHAPYKEHUSI OOBEKTOB Ha
n300paXKeHUIX U UX MojenupoBaHue B Matlab
[Onexrponnslii pecypc] : yuebHOe mocobue. —
DnexrpoH. nan. — CII6. : Jlans, 2014. — 192 c.

00491 65 | T'oncanec, P. Lludposast oo6padorka DO(5)
n3obpaxenuti / P. ['oncanec, P. Bync ; nep.
JI. U. Py6Ganos, niep., pen. I1. A. Houna. - 3-¢
U3, uchp. u goi. - M. : Texunocdepa, 2012. -
1104 c.

8. Tlepeuens nHPOPMAIMOHHBIX TEXHOJIOTHIT
8.1. IlepeyeHb MporpaMMHOrO OOECIEUEHUs], HUCIONb3YyeMOr0 MPH OCYLIECTBICHUU
00pa3oBaTeIbHOrO Ipolecca Mo AUCIUTUINHE.
[epeuenp UCmoap3yeMOro NpOrpaMMHOro odecrieueHus npescrasieH B Taduie 10.

Tabmnuua 10— [lepeuenp nporpaMMHOro obecrieueHus

Ne ii/m HaunmenoBanue

004.9 K78 | Kpacunpuukos, H.H. Iludpposas odpadoTka CO(65)
2D u 3D-u300paxenwuii [Tekcr] : yueOHOE
nocobue / H. H.Kpacunpaukos. - CII6. : BXB
- [letepOypr, 2011. - 608 ¢

He npexycmoTpeno

004.9 O-23 | O6paboTka 1 aHanu3 u3o0paxenuii B 3amavax | CO(15)
MAIIMHHOTO 3PEHHMS : KYpC JCKLHUH 1
npaktuyeckux 3austuii / 0. B. Busmnstep [u
ap.]. - M. : ®usmatknura, 2010. - 672 ¢

8.2. I[lepeuenn “H(POPMAIIMOHHO-CITPABOYHBIX CHCTEM, WCMOJB3yEeMBIX  TIpH
OCYIIECTBIICHUH 00pa30BaTENIbHOTO MPOLECCa 110 AUCLHUILUINHE

IlepedyeHp HUCHONB3yeMbIX HH()OPMALMOHHO-CIIPABOYHBIX CHCTEM IPEACTABICH B
Tabymne 11.

Tabnuua 11— IlepedeHp HHPOPMALIMOHHO-CIIPABOYHBIX CHCTEM

Ne ii/m HanmenoBanue

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

He npexycmotpeno

9. MarepuanbHO-TeXHIYECKas Oa3a
CocraB  MaTepHalbHO-TEXHHYECKOH  0a3bpl, HEOOXOAMMOW [UIsl  OCYILUECTBICHHS
00pa30BaTeILHOrO poIlecca MO TUCLMILIHHE, IPEACTaBIIeH B Tabmuuel 2.




Ta6numa 12 — CocraB

MaTCpHaﬂLHO—TeXHH‘{CCKOﬁ 0a3bl

Ne
1/

HaumMenoBaHue cocTaBHOW 4acTu
MaTepralibHO-TEXHUYECKOW 0a3bl

Howmep ayauropuu
(Tpr HEOOXOIUMOCTH )

OrieHKa KOMIIETEHIN

XapakTteprcTiKa c(hOpMHPOBAHHBIX KOMIIETCHIIVI
5-Ga/uTbHas IKaIa paKTep bopmp

MynpTHMeaUifHAS JIEKLIMOHHAS ayAUTOPHS

2 | Cnenunanusupo

BaHHas JlabopaTopus «/lucIeiHblil kiacey

10. OueHoYHBIE CpeaCTBa VIS IPOBEICHUS IPOMEKYTOUHON aTTECTALH

10.1. CocraB
oOy4aronmxcs 1o Juc
Tabmauua 13 — Cocras

OLICHOYHBIX CPEACTB [UIsl TPOBEACHHS MPOMEXKYTOYHON aTTecTaluu
LUITMHE [IPUBEICH B Taduie 13.
OLICHOYHBIX CPEJCTB JUIsl MPOBEIEHHUS IPOMEXKYTOUHOMN ATTECTALIMU

— obyyaromuiicss He YCBOWJI 3HAYMTEIBbHOM YacTH MPOrPaMMHOIO
Marepuaa;

— JOIyCKAeT  CYyLIECTBEHHbIE  OMIMOKM W HETOYHOCTH  IPU
paccMoTpeHuH npoblieM B KOHKPETHOM HaIpaBJICHHY;

— HCTIBITHIBAET TPYJHOCTH B PAKTHYECKOM MPUMEHEHUH 3HAHUH;

— HE MOXKET apryMEHTHPOBATH HAYUYHBIE MTOJIOKEHHS;

— He (HOPMYJIHPYET BHIBOJOB M 0000IIEHHUIA.

«HEYJIOBIIETBOPUTEIHHOY
«HE 3a4TCHO»

Bun mpoMexyTOYHOI aTTecTain

IlepeueHp OLIECHOUHBIX CPEJCTB

10.3. TunoBble KOHTPOJILHBIC 33aHUS WIIH UHBIC MAaTCPHAIIBI.
Bompocs! (3agaun) 1uis 9K3aMeHa Mpe/cTaBieHbl B Tabmuie 15.
Tabmnuua 15 — Bonpocs! (3a1a4n) Aist 9K3aMeHa

DK3aMeH

Crmcok BOIIPOCOB K OK3aMCHY

10.2. B kadyecTBe KpHUTEpUEB OLCHKM YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMITETCHIIMH OOYYalOIIMMHUCS TPUMEHSeTCS 5-0ajubHasl IIKana OLEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMI, KOTOpasi mpuBeeHa B Tabnuiie 14. B TeueHne cemectpa MOXKET UCIIOIB30BATHCS
100-0aybHast — mKajma — MOIYJIBHO-DEHTHHIOBOW  CHCTEMbl  YHHMBEPCHUTETa,  MpaBHia
WCIIONIB30BAaHMA KOTOPOI, YCTaHOBJIEHBI COOTBETCTBYIOIINM JIOKAIBHBIM HOPMAaTHBHBIM aKTOM

I'VAIL

Tabmuua 14 —Kpurepuu oueHKkH ypoBHs c(QOPMHUPOBAHHOCTH KOMIIETEHIIMH

OlieHKa KOMIIETEHLIN

S5-OautbHas IIKaIa

XapakTepucTrika chOpMUPOBAHHBIX KOMITCTEHIIN

«OTJIMYHO»
«3a4TCHO»

— oOyuatomuiics riayO0OKO M BCECTOPOHHE YCBOMJI IPOrpaMMHBII
MaTepua;

— YBEPEHHO, JIOTUYHO, IIOCIEJOBATENIBHO U IPAMOTHO €0 H371araeT;

— ONMpasCh Ha 3HAHUS OCHOBHOH U JONOJNHUTEIBHOH JIHTEPaTypBL,
TECHO MPUBA3BIBACT YCBOCHHbIC HAYUHBIC MOJNOKEHHS C IPAKTHYECKON
JEATeIbHOCTHIO HAIIPABICHHUS;

— yMeno 000CHOBBIBAeT U apryMEHTUPYET BbIIBHIaEMbIe UM HICH;

— Jie7IaeT BBIBOJIBI U 00OOIICHUS;

— cBOOOHO BIafeeT CHCTEMOH CHEIMATN3HPOBAHHBIX IOHATHI.

«XOpOLIO»
«3a4YTCHO»

— 00yJaroNHMiACsS TBEPJO YCBOWI IPOrPAMMHBII MaTepHall, TPaMOTHO H
[0 CyLNIECTBY W3JaracT ero, ONHPasch Ha 3HAaHUS OCHOBHOM
JIUTEPATYPBI;

— HE JI0MYCKAeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHHMS C MPAKTHYECKOW JEATEIbHOCTHIO
HAIPaBJICHUS;

— apryMEHTUPYET Hay4HBbIC MTOJI0XKCHHS;

— JIENIaeT BLIBOJILI U 0000IEHNS;

— BJIAJICET CUCTEMOH CIIEIMAIM3UPOBAHHBIX OHSTHI.

Ne /mt Ilepedens BormpocoB (3a1a4) Uis 9K3aMeHA Kon
HHAUKATOpa
V4eOHbIM IUIAHOM HE IPEAYyCMOTPEHO
Bomnpocs! (3agaun) nis 3auera / qudd. 3adera npecTaBiaeHsl B Tadmune 16.
Tabnuia 16 — Borpocst (3amaun) asist 3auera / mudd. 3auera
Kox
Ne n/m IMepeuens Bompocos (3axav) a1 3a4eta / qudd. 3adera HETHKATOPS
1 OO01u1ast CTpyKTypa KHBOTO 3pUTEIBHOrO aHanu3aropa, meroast | [1K-2.3.1
€€ UCCIIC/IOBaHMS. [K-2.V.1
2 HckyccTBeHHas HeiipoHHas ceTh Neocognitron. [1K-2.B.1
3 XapakTepHble FeOMEeTpUICCKHE U (HOTOMETPUYCCKHE IK-9.3.1
npeoOpa30BaHMs HAOIIOAAEMbIX H300pakeHIHA. DIEMEHTHI IK-9.V.1
n300paXkKeHNsl, yCTONYMBEIE K XapakTepHbiM reomerpuyeckum | 11K-9.B.1
1 pOTOMETPUYECKHM TIPEOOPa30BaHUSIIM. IK-18.3.1
4 KoHTypHOE CTPYKTypHOE comnocTabienue n3obpakenuii myrem | I1K-18.Y.1
00x0/1a JIepeBa IOy CTHUMBIX PEIICHHI. IK-18.B.1
5 [TyTn cokpaleHus BBIMUCIUTENBHBIX 3aTPAT MPU CTPYKTYPHOM
COIOCTABJICHUH N300paskeHNi 00X0/I0M JiepeBa PeLICHHH.
6 [IpuMeHeHre TpUHIHIIA aIalTHBHOTO PE30HAHCA HA Pa3HBIX

HEpapXU4ECKUX YPOBHAX CTPYKTYPHOI'O CONOCTABICHUS
n300paxkeHnii 06X0/10M JiepeBa pelleHHi.

7 OrpaHUYeHHBIE BO3MOXXHOCTH JITOPUTMa KOHTYPHOT'O
CTPYKTYPHOTO COMOCTABJICHHS H300paKeHUIT 00X0/10M JiepeBa
PELICHUIT U TyTH UX PACIIUPECHUSI.

«yJOBJIETBOPHUTEIIEHOY
«3a4TECHO»

— oOyuaromuiicss yCBOMI TOJIBKO OCHOBHOM IPOrpaMMHbIH MaTepHall,
[0 CYLIECTBY H3JIaraeT €ro, OMMPasCh Ha 3HAHHUSA TOJIBKO OCHOBHOM
JIMTEPATYPBI;

— JIOIIyCKAeT HECYIECTBEHHbIE OLIMOKU U HETOYHOCTH;

— HCIIBITHIBAET 3aTPyJHEHHMs B NPAKTHYECKOM INPUMEHEHMH 3HaHMMI
HAIpaBIICHUS;

— c11ab0 apryMeHTUPYET Hay4HbIE IOJIOKCHHS;

— 3aTpyaHsercs B (OpMyJIMPOBAHUU BBIBOJOB U 00001IEHNIH;

— YaCTUYHO BJIaICET CUCTEMOH CIELMATH3UPOBAHHBIX MOHITHH.

8 Anroputmsl SIFT, ASIFT u SURF.

9 «Memok» BU3yalIbHBIX CIIOB.

10 [lytu manpHelmero copepmeHcTBoBanus anropurMa SIFT.

11 Knaccudukarop Baitonbsi-/IxxoHca — andaBuT UCMOIB3yeMbIX
CTPYKTYPHBIX JIEMEHTOB, HHTEIPAJIbHBIC H300PaXKEHHSL.

12 OO0yuenue kinaccudukaropa Baiiosnbi-/xoHca, OyCTHHT.

13 Kackagnplit MeTo pacio3HaBaHus B aroputMe Baifomnbr-
JxoHca.

14 HOG — onmcanue u pacrno3HaBaHue H300pakeHHH Ha OCHOBE
THCTOTPaMM OPHEHTALMH I'PaJEHTOB.

15 HOG-kackaz.

16 Knaccudukanms n300paxeHuit Ha OCHOBE MOJIeIIeH ¢

pasacibHO HACTPAUBAECMBIMHU YaCTSAMU.

17 [IpumMeHeHne nepapXUIeCKUX KJIAaCCU(PHUKATOPOB JUIS




CHI)KEHUSI BBIYUCIUTENBHBIX 3aTPAT PH 0OHAPYKEHUH
HCKOMBIX O0BEKTOB B H300pKCHUSIX.

18 CBepTOYHBIC HCKYCCTBCHHBIC HEI{POHHBIC CETH: HCTOPHS
TOSIBJICHUSI ¥ PA3BUTHSI.

19 CBepTOUHbIE HCKYCCTBEHHBIE HEHPOHHBIE CETH I'TyOOKOro
00y4eHHUs] — METO/Ibl O0YUCHHSI.

20 CBepTOYHbIC HCKYCCTBEHHBIC HEHPOHHBIE CETH ITyOOKOr0
o0yueHusi — ymeHblieHue 3¢dekra nepeodyyeHusl.

21 Network in Network.

22 MHBepcHO-CBEPTOUHBIE CETH ITyOOKOro 00y4eHHSI.

23 KancynpHble ceTu.

24 OcHoBHbIE (aKTOpbI, 00YCIOBUBIINE JTABUHOOOPA3HbIH POCT

BO3MOXKHOCTEH AJITOPUTMOB KOMITBIOTEPHOT'O 3pE€HUS B
HOCICAHEM OCCATUIICTHUH.

0  HOPMAJIbHOMY  3aKOHY  (IIpOYMTalWTe  TEKCT,  YCTAaHOBHUTE
[OCJICIOBATEIBHOCT  JIGHCTBUH W 3alMIIUTE  COOTBETCTBYIOLIYIO
[OCJIEI0BATEILHOCTE OYKB CIIEBA HAMPABO):

a) MOCTPOUTD PA3JICISIOLINE TOBEPXHOCTH B POCTPAHCTBE NPU3HAKOB
Ha OCHOBE CTATHCTHYECKUX IapaMeTPOB BEKTOPOB IPH3HAKOB 00BEKTOB,
MOAJIEKAIMX KIaccu(uKamu;

0) BBIOpATH MOJXOSIIYIO JUTsl KiTacCH(UKAUN 00BEKTOB CUCTEMY
MPU3HAKOB (KOMITOHEHTHI BEKTOPOB IIPU3HAKOB);

B) PACCYMUTATH CTATUCTHYECKHE NapaMeTphbl BEKTOPOB MPU3HAKOB JUIs
MOCTPOCHHSI MX HOPMAJIBHBIX pacIpeielieHHi UIsl 00bEKTOB,
MIPUHAUISKALIMX Pa3HbIM KIaccaMm;

') U3MEPHUTh KOMITIOHEHTBI BEKTOPOB IPU3HAKOB MTPEICTABUTEIBHOTO
MHOXKECTBa 00BEKTOB.

npezcTaBiieHsl B Tabuie 17.
Ta6nuia 17 — [epedensb TeM Uit KYPCOBOTO IPOSKTHPOBAHUS/BBIIOJIHCHHUS KYPCOBOM paboThI

Ilepeuenr TemM st KypcOBOTO IPOEKTHPOBAHMS/BBIOIHEHUS KypCOBOH pabOThI

Onumure NOpsI0K ASHCTBUI IPH MOCTPOSHUN HA H300paKEHIN
KOHTYPOB 00BEKTOB anropuTMoM KoHHH, 3anuInuTe pa3BepHyTHIiI
000CHOBaHHBIN OTBET.

No /i [puMepHBIii epedeHb TeM ISl KypCOBOTO NPOSKTHPOBAHUS/BBIIOIHEHHS
B KYpCOBOM paboThI
V4eGHbBIM IUIAHOM HE IPELYyCMOTPEHO
Bompocel Ui MPOBEACHMST HPOMEKYTOYHOW aTTeCTallid B BHAEC TECTHPOBAHUS

npezcTaBieHbl B Tabauie 18.

Tabauua 18 — IIpumepHslii nepeyeHb BONPOCOB JJIsl TECTOB

Kaxkue mnporpammubsie maketel MATLAB  opuentupoBaHbl Ha
pa3paboTKy MCKYCCTBEHHBIX HEHpOHHBIX cereid? [Ipounraiite TeEKCT,
BBIOGpPUTE  TPABWIBHBIH ~ OTBET M 3alMIINTE  ApTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA:

- Filter Designer;

- Signal Analyzer;

- Neural Network Toolbox;

- Signal Processing Toolbox.

. Koxn
Ne /i [IpumMepHEBIii TepedeHp BOMPOCOB IS TECTOB
HMHJIUKATOpa
1 Kakast meTpuka yuuTbiBaeT pazOpoc BeKTOpoB 3HaueHui npusHaxos? | [1K-2.3.1
IIpounraiite Tekct, BbIOEpUTE MpaBUIbHBIM oTBeT u 3amummmre | [IK-2.V.1
apryMeHTbI, 000CHOBBIBAOIIHE BEIOOP OTBETA: IK-2.B.1
- MeTpuka Lo; I1K-9.3.1
- MeTprka MaxanaHnobuca, K-9.V.1
- MeTpHKa Li; I1K-9.B.1
- METPHKA Loo. [IK-18.3.1
2 Kakue cucTeMsl IPHU3HAKOB HCIONB3YIOTCS Uit omucanHus Tekcrypsl? | IIK-18.Y.1
IlpounTaiite Tekct, BbIOEpUTE TpaBuiIbHble Bapuanthl otBeta u | [IK-18.B.1
3aMUIINTE aPIyMEHTbI, 000CHOBBIBAIOILME BEIOOP OTBETOB:
- CTAaTHCTUYCCKHE MOMCHTHI;
- CIEKTpaJbHbIC IPU3HAKY;
- BHepreTuueckue kapTel Jlasca;
- IapaMeTpbl ONUCAHMUS IPOCTPAHCTBEHHON (POPMBI MOBEPXHOCTH.
3 CooTHecHuTE NEPEUHCIICHHbIE TEXHOJOTMH 00pabOTKU H300pakeHui c
JAHHBIMH, OTHOCALIMMHUCS K HX onucaHuto. Ilpounraiite TekcT u
ycraHoBute coorBercTBHe. K Kakao No3uuuM, JaHHOW B JIEBOM
crounbiie, moAdepUTe COOTBETCTBYOIIYIO MO3HIHIO B TIPABOM CTOJIOLIE:
T'onorpamma KOHTYD
Pa3pensrommas noBepXHOCTb uHTEphEPCHINL
Anroputm Konan KJIacTep
4 BeiOepute IOCIENOBATEIBHOCTh ACHCTBHI, KOTOpBIE HEOOXOAUMO
BBITIOJIHUTB, 4TOOBl ~ IHOCTPOUTH  CHUCTEMY  ABTOMAaTHUYECKOMN

KJ'[aCCI/I(i)I/IKaLII/IH 00BEKTOB 110 BEKTOpaM IIPHU3HAKOB, pacHpeAC/ICHHbIX

Kakue cnenmanmsupoannbie maketsl MATLAB wucnomb3yrores amst
peleHust 3a1a4 KOMIbIOTepHOTO 3perus? [Ipounraiite Tekct, BeIOepHUTE
MpaBWIBHBIC ~ BapuUaHThl ~ OTBETOB M 3alMIIUTE  apTyMCHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETOB:

- Financial Toolbox;

- Datafeed Toolbox;

- Computer Vision Toolbox;

- Image processing Toolbox

- Trading Toolbox.

CoorHecure GyHKIMU [H(POBOI 00pabOTKH M300pakeHHH ONOIOTEKN
OpenCV ¢ TepMHHaMH, OTHOCAIIMMHCS K BBIIOTHSIEMBIM HMH
onepanusM. [Ipounraiite TEKCT U yCTaHOBUTE cOOTBeTCTBHE. K Kakmon
[O3UIIMH, JAaHHOW B JIEBOM CTOJOLE, MOAOECPUTE COOTBETCTBYIOLIYIO
MO3HUIIMIO B IPABOM CTOJIOLIE:

cv2.imread peoOpa3oBaHKe IBETOBOIO IPOCTPAHCTBA
cv2.imwrite yreHue u3 Gaiina
cv2.warpPolar ad¢puHHOE TPeoOpazoBaHue
cv2.warpAffine cucTeMa KOOpAMHaT
cv2.cvtColor 3amuch B ain

Bribepure nocnenoBarensHocTh  omepammii MATLAB, kotopsie
HEOOXOMMO BBIMOJHUTB, YTOOBI 3arpy3uTh H300pakeHne u3 Qaiina B
MaccuB, OTOOpa3UTh €ro Ha 9KpaHe W 3amucatb B Apyrou (haiin
(mpounTaliTe TEKCT, YCTAaHOBUTE IOCIECIOBATEIBHOCTD JACHCTBHIA U
3aMMIINTE  COOTBETCTBYIOILYIO  IIOCJIEIOBATEIBHOCTh OyKB — cleBa
HAIpaBo):

a) imwrite(f, ‘D:\hisimage\picture, ‘tif*);

6) imshow(f, [1);

B) f=imread(‘D:\myimage\picture.jpg‘);




10 Heob6xoaumo nu npu perieHny 3a1a4 aBToMaTHueckoit 00paboTku
n300paxkeHunit Ha si3bike Python 3arpyars B HEro CKOMITHIMPOBAHHYIO
pOrpamMMy, 3alMIINTE Pa3BEePHYThIl 000CHOBAHHBIN OTBET.

IlepeueHb TeM KOHTPOJBHBIX PadOT MO AMCLMIUIMHE OOY4YaroUIMXCs 3a04HON (HOPMBI
00y4eHus, Ipe/IcTaBIeHb! B Tabuue 19.

Tabnuua 19 — [lepeueHb KOHTPOJIBHBIX PA0OT

Ne o/ [lepeueHb KOHTPOJIBHBIX PadOT

He npexycmoTpeHo

10.4. Meroauyeckue  Marepuajbl,  ONPEACISIOIIME  HPOLEIYpPhl  OLICHWBAHHUS
HHIUKATOPOB, XapaKTepH3YIOIIMX OTambl (OPMHUPOBAHMS KOMIETCHLHMi, colepxarcs B
JIOKAJIbHBIX HOpMAaTHBHBIX akTax [ YAII, pernaMeHTHpYIOUMX HOPSIOK M MPOLEAypy
MIPOBEJCHUS TEKYILEro KOHTPOJISI yCIIEBAEMOCTH M IIPOMEKYTOYHOW aTTECTallMM O0Y4arOIINXCs
I'YAIL

11. Meroauueckue yKaszaHus 11 o6yqa}omnxc;{ 110 OCBOCHHUIO JUCIHUITIIMHBI

11.1. Meroguueckne yka3zaHusi Jjisi OOy4arOLIMXCS MO OCBOCHHIO JIEKIIHOHHOTO
MaTepuana

OCHOBHOE Ha3HAYCHHE JIEKI[MOHHOTO Marepuaia — JIOTMYECKH CTPOWHOE, CHCTEMHOE,
riyOoKoe M SICHOE M3JIO0KeHHe yueOHoro marepuana. HazHaueHune COBpEMEHHOH JEKIMH B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI ITOJYYHUTh BCIO MH(OpMALUIO IO TeME, & B OCBOCHHUHU
(byHIaMEeHTANBHBIX OpPOOJEeM AWCLUMIUIMHBI, METOAOB HAy4YHOTrO IIO3HAHHUS, HOBEHIINX
JOCTWKEHHH Hay4HOW MBICIU. B yueOHOM mpolecce JIEKIHs BBITOIHIET METOJ0JIOTHYECKYIO,
OpraHu3alHOHHYI0 U HH(OPMauMOHHYI0 QyHKIMH. JIeKIHs pacKpblBaeT MOHSITUIHBINA ammapaT
KOHKPETHOH 00nacTu 3HaHus, e€ NpoOieMbl, JaeT LEeJNbHOE MPEACTaBICHHE O ANUCLUILUIMHE,
MTOKa3bIBAET B3aUMOCBSI3b C JPYTHMMHU TUCLHUIIMHAMU.

[lnanupyemMble pe3ysIbTaThl IPH OCBOCHUH 00YYaIOIIMMHKCS JEKIIMOHHOTO MaTepuaa;

— TMOJNyYeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHH, YpPOBEHb
KOTOPBIX ONpeessieTcs IeJIeBOM YCTAHOBKOM K Ka)K10i1 KOHKPETHON TeMe;

—  IIOJIyYeHHE OIbITa TBOPUECKOW pabOThI COBMECTHO C MPETOaBaTeIeM;

— pasBuTHe OpOPECCHOHATBHO-AETOBBIX  KAuecTB, JIIOOBH K  NpeAMEeTy |
CaMOCTOSATEIBHOTO TBOPUECKOTO MBIILICHHS.

— TOSBJICHHE HEOOXOAMMOTO HHTEpeca, HEOOXOIUMOTO JJIsi CAMOCTOSITENIHON paboThI;

— TMOJyYeHHE 3HAHMH O COBPEMEHHOM YPOBHE pa3BUTHSI HAYKHM M TEXHHUKH H O
MPOTHO3€ UX Pa3BUTHS Ha Owkaiiime roapr;

— HAYYUTBCSI METOAMYECKH 00padartbiBaTh MaTepuai (BBIACIATb IJIAaBHBIE MBICIH H
MOJIOKEHHS, TPUXOJUTH K KOHKPETHBIM  BBIBOJIAM, IIOBTOPSATH MX B  Pa3iIMYHBIX
(opMyIIpoBKax);

— MOJy4YeHHE TOYHOTO IOHMMaHHMS BCeX HEOOXOIMMBIX TEPMHHOB U ITOHATHH.

JleKnMOHHBIN MaTepHan MOXKET CONPOBOXKIATHCS —NEMOHCTpAIlMel CIIAaHlIoB |
WCIIOJIB30BAaHHEM PA3JaTOYHOrO MaTepualia IpH IPOBEICHUM KOPOTKHX JHUCKYCCHH 00
0COOEHHOCTSIX IPUMEHEHHS OT/ACNBHBIX TEMATUK 110 JUCIUIIINHE.

11.2. Meroanueckue ykasaHus Uil OOYy4YarOLIMXCs 110 BBIMOJHEHUIO J1ab0pPaTOPHBIX
pabot

B xonme BbIMONHEHHS 1a0OpaTOpHBIX paboOT oOydYaroluMiics [ODKeH YIyOuTh H
3aKpeNnuTh 3HAHUS, NPAKTHYECKHE HABBIKH, OBIAJETh COBPEMEHHOW METOAHKON M TEXHHUKOM
9KCIEPHUMEHTAa B COOTBETCTBHH C KBATH()HUKAIIMOHHOW XapaKTEPHCTHKONW OOYYaroIIerocs.

BeinonHeHue 1a00opaToOpHbIX pabOT COCTOUT U3 IKCICPHUMEHTAIBHO-IIPAKTHYECKOM, pacueTHO-
AHAIMTHYECKON YaCTeH U KOHTPOJIBHBIX MEPOIPUSTHIHA.

BeinonHeHue J1abopaTopHbIX paboT 00y4YarOUMMCs SIBISETCS HEOTHEMIIEMOW YacThiO
W3YYeHUS] JUCUMIUIMHBI, ONPECIIeMO yd4eOHBIM IUTAHOM, W OTHOCHTCS K CpEICTBaM,
00eCIeunBAIOIINM PELICHHUE CIISYIOIMX OCHOBHBIX 3324 00y4aloIerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCJIEIOBAaHMS IIPOLIECCOB, SBICHUH U  OOBEKTOB,
H3y4aeMbIX B paMKaXx JAHHOM AUCUUIIIHHEL,

— 3aKpeIUICHHE, Pa3BUTHE M JCTAIHM3allMs TEOPETHYCCKHX 3HAHHM, MOJYYCHHBIX Ha
JICKIHSX;

—  MOJyYeHHE HOBOW MH(OPMALMH M0 U3yIaeMOl TUCIUILIHHE;

— npuoOpeTeHHe  HaBBIKOB ~ CaMOCTOSATENIbHOH — paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHHEM U IPHOOpAMHL.

3ajnanue u TpeOOBaHMUS K IPOBEJICHUIO Ja00PAaTOPHBIX PaboT
HMEIOTCS B CHCTEME DIICKTPOHHBIX PECypcoB Kadeapsl

Crpykrypa u dhopma oTyeTa 0 1abopaTopHoit pabore
HMEIOTCS B CUCTEME DIIEKTPOHHBIX PECYPCOB Kadeaphl

TpeboBanus Kk 0hOPMICHHIO OTYETA O JIabopaTOpHOI paboTe
Mpe/CTaBICHBI HA CTEH/1aX Jlaboparopuii Kadeaps

11.3. Meroanyeckue ykasaHus JUisi 00y4arOLIMXCs O MPOXOMKICHUIO CAMOCTOSTEIILHON
paboTsL.

B XoJe BBINOJIIHEHUS] CAMOCTOSITEIBHON PaOOThI, 0OyUYarOUICS BBIIOJIHSIET PaboOTy IO
3a/IaHUI0 M [PH METOJMYECKOM PYKOBOJCTBE IpEHojaBaTess, HO 0e3 ero HenocpeiCTBEHHOTO
y4acTusl.

B mporecce BBINOJIHCHHUS CaMOCTOSATENIBHOIH paboThl, y obydaromerocst Gopmupyercs
enecooOpasHoe IaHUPOBaHHE paboyero BPEMEHH, KOTOPOE TO3BOMISAET MM Pa3BUBATh YMEHHUS
U HAaBBIKM B YCBOCHHH W CHCTEMATH3aLMH NPHOOPETAaEMBIX 3HAHHUI, 00ECIEYNBACT BBICOKHI
YPOBEHb YCIICBa€MOCTH B MEPHOJ OOYy4YEHHsi, [IOMOraeT IOJYyYHTh HABBIKUA ITOBBIIICHUS
poeCCHOHANTBEHOTO YPOBHSI.

MeToAMYeCKUMH ~ MaTepuajaMH,  HAlpaBiSIOMMMH  CaMOCTOSTENIbHYI0 — pabory
00y4arOUIUXCsl, SIBIAIOTCS y4EOHO-METOJUIESCKHE MaTepHaIbI 110 AUCLUILIHHE.

11.4. Meroanyeckue ykazaHus Uit OOy4alOHIMXCs IO TPOXOXKACHHIO TEKYIIEro
KOHTPOJISl yCHIEBAEMOCTH.

Texymuii KOHTPOJb YCHEBAEMOCTH IpelyCMaTpUBAaeT KOHTPOJIb KauyecTBa 3HAHHUU
00y4aromuXcsl, OCYIIECTBISIEMOr0 B TEUEHHE CEMECTPA C LeNbI0 OLIEHUBAHHS XO/a OCBOCHUS
JTUCLMIUTHHBL.

11.5. Meroauyeckue ykasaHus JUisl OOyYalOIIUXCsl MO MPOXOXKICHHUIO MTPOMEKYTOYHON
aTTeCTalMH.

IMpomexyrounast ~ arrecrauusi  OOy4YalOIIMXCS  MPEAyCMAaTPHBAeT  OLICHUBAHHE
MPOMEXYTOYHBIX ¥ OKOHYATEIbHBIX PE3yJbTaTOB 00y4YeHHs 10 aucuuiuinHe. OHa BKIIOYAET B
celst:

— 3a4eTr — 9T0 (popMa OLEHKH 3HAHUM, IOJYUYEHHBIX O0YYAIOIMMCS B XOJI€ M3ydeHHs
y4eOHOMN TUCLMILTMHBI B LIEJIOM HIIH MTPOMEKYTOUYHAS (110 OKOHYAHHH CEMECTpPa) OLICHKA 3HAHHUI
00y4JaromuMes 110 OTACNIBHBIM pa3[eiaM TUCLUIUIMHBI ¢ aTTECTAllMOHHON OLEHKOH «3a4TeHO
WIN «HE 3aUTEHOY.
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