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AHHOTaNINA

Hucummummna  «Cuctembl  1poBoil  00pabOTKHM  M300paKeHHi?»  BXOAMT B
o0pa3oBaTeNbHyI0 MPOrpaMMy BBICIIETO O0pa30BaHUS — MPOTrpaMMy MarucTpaTypsl IO
HampasieHuio noarotoBku/ cnenuaigbHocTH 11.04.03 «KoHcTpynpoBaHHe U TEXHOJIOTHUS
JJIEKTPOHHBIX  CpencTB»  HampaBieHHOCTH — «[IpoekTMpoBaHME U KOHCTPYHMPOBAaHUE
BCTPAaUBACMBIX CHUCTEM JJIsI KOCMHYECKOTO M paKeTHOro oOOpyaoBaHUs». JluCHHIUTHMHA
peanmu3yetcs kadeapoit «Neldy.

JlucummiiiHa  HE  ABISETCS  O0sI3aTENIbHOM  NpPW OCBOGHUU  O00ydYaromuMcs
o0pa3oBaTeNbHOIl MpOrpaMMbl U HalpaBieHa Ha yriayOleHHoe (OpMHpOBAHHE CIETYIOIINX
KOMIIETEHLIH:

ITK-2 «Crniocoben paszpabaThIBaTh s pexTuBHBIC QITOPUTMBl  PEIICHUS
c(OpMYJIUPOBAHHBIX 337a4 C HCIOJB30BAHHEM COBPEMEHHBIX S3BIKOB MPOrPaMMHUPOBAHUS,
HCKYCCTBEHHOI'O MHTEIIJIEKTa U 00eCIeuynBaTh UX IPOrPaMMHYIO peaTn3aliio

[TK-9 «CnocoGen pa3pabaTbiBaTh METOAMKH BBHITIOTHEHUS aHATUTUIECKUX paboT»

[IK-18 «Il'oTOBHOCTHP HCHOJIB30BaTh 3HAHUE OCHOBHBIX METOJOB HCKYCCTBEHHOIO
MHTEJIJIEKTA B TIOCIIEYIOIEH podeccrnoHaIbHOM e TEeIbHOCTI

CopepxaHue AUCHMILIUHBI OXBaThIBAET KPYI BOIIPOCOB, CBSI3aHHBIX € IUGPOBOM
00paboTKO# CHTHAJIOB Pa3HOW MPHUPOJIBI, B YACTHOCTH, H300paKESHUH.

[IpenogaBanne AMCHUIUIMHBI MpEeAycMaTpuUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOro mporecca: JEKIMH, JIadopaTopHble pabdOTHI, CaMOCTOsITeNIbHas paboTa CTy/ACHTa,
KOHCYJIbTaIl1H.

[IporpammMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs aTTecTanus B (hoopMe 3ayeTa.

OO6miast TpyA0EMKOCTh OCBOEHUS JUCIUIUIMHBI COCTABISET 2 3a4€THBIX €IUHHUIIBI, 72
Jaca.

SA3bIk 00yUeHUs 110 AUCIUTUITMHE KPYCCKUM

1. TlepeuyeHs miaHUPyEMBIX pe3yIbTaTOB O0YUEHHUS MO TUCIUIUINHE

1.1. Ilenu npenogaBaHus JUCHUTLITAHBI

Lenbto mpenogaBaHus AUCUMILTHHBI «CHcTeMbl IUGPOBOIT 00pabOTKU HM300paKeHHUID
aBIsieTcs (OpMUpPOBaHKUE MPO(PECCHOHATBHOM MOATOTOBKH CTYJCHTOB B 00JaCTH COBPEMEHHBIX
OPAKTUYECKUX  METOJOB  IMPOEKTHUPOBAHUS 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. JlucuuimivHa  BXOJHT B
00pa3oBaTeNbHBIX OTHOIIECHUH, 00pa30BaTENIbHON MPOrpaMMbl BBICHIETO 00pa3oBaHus (nanee —

TECOPETUICCKUX u

OI1 BO).

coctaB  4acTd, (GopMUpYeMOil  ydyacTHHUKaMu

1.3. IlepeueHb MIAHUPYEMBIX PE3yIHTATOB OOYUCHHUS 110 AUCIHUILTUHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3yibTaTamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus AMCHMUILTUHBI O0YYAIOIIUIACS JOKEH 0071a/laTh CIEAYIOIMNUMU
KOMITETEHIMSIMH UM UX YacTsMHu. KOMIeTeHIIMN U MHAUKATOPBl UX JOCTH)KEHUS IPUBE/ICHBI B

Tabmune 1.

Tabnuma 1 — [lepeuenp KOMIETEHIMH U UHAUKATOPOB UX JIOCTHKEHUS

Konu
Kareropus (rpymnmna) Koz v HanMeHoBaHME HHIUKATOPA JOCTHIKEHUS
HalMEHOBaHUE
KOMIIETEHIIUH KOMIIETEHIH
KOMIETEHIIUU
[1K-2 Cnocoben
a3zpabaThIBaTh
pasp [1K-2.3.1 3HaTh METOABI pa3padOTKH
3¢ deKTUBHBIC
MHTEJUIEKTYyaJIbHBIX aJITOPUTMOB PELICHUS
AJITOPUTMBI PELICHUS
Hay4YHO-UCCIIEI0BATENIbCKUX 3a/1a4
chOopMyJIMPOBAHHBIX
saxad ¢ [IK-2.Y.1 ymMeTp uCnonabp30BaTh alrOPUTMBI
pelIeHNs UCCIIE0BATENbCKUX 3a/1au C
HCII0JIb30BAHUEM
IIpodeccnonanbHble UCIOJIb30BAHUEM COBPEMEHHBIX S3bIKOB
COBPEMEHHBIX
KOMIIETEHIIUH J3LIKOR [IPOrpaMMHUPOBAHMUSI, B TOM YHUCIIE aITOPUTMBI C
HCIOJIb30BAHUEM UCKYCCTBEHHOI'O UHTEJIEKTa
IIPOrpaMMHPOBAHMSI,
[1K-2.B.1 BnaseTh HaBbIKaMu pa3pabOTKH
HCKYCCTBEHHOTO
CTpaTEruy U METOJOJIOTUN UCCIIEIOBAHUS
WHTCIICKTa 1 KOHCTPYKIIUH 3JIEKTPOHHBIX CPEJICTB U
obecreunBaTh UX Py p p
TEXHOJIOTMYECKHUX TPOLIECCOB
IIPOrpPaMMHYI0
pean3anmo
I1K-9.3.1 3HaTh cucTeMHBIN aHAJIN3 U
YIpaBJIEHUE; TEOPHUIO MPOIIECCHOTO YIIPaBJICHMUS;
METO/IbI INIAHUPOBAHUS IPOEKTHBIX padoT;
[IK-9 Cnocoben [1IK-9.Y.1 ymeTs nIpoeKTupoBaTh METOJUKY
pa3pabaTbIBaTh pa3paboTKU TpeOOBaHUM U MPOEKTHBIX PEIICHUI
[IpodeccuonanbHbie | METOAUKHU U yNpaBJIeHUs] UMHU MO YCIIOBUS MPOEKTA WU
KOMIIETEHIINH BBITIOJTHEHUS mporuecca
AHAIIUTUYECKUX [1K-9.B.1 BnaseTh HaBbIKaMU IUIAHUPOBAHUS
pabot MPOEKTHBIX padoT; HaBBIKAMHU BBIOOpPA METOAMK U
111a0JIOHOB BBIMOJIHEHHS aHATUTHUECKUX padoT;
HaBbIKaMU IIOJrOTOBKU U MPOBEACHHUS
MIpe3eHTAaIHH.
IIK-18 I'oTroBHOCTH I1K-18.3.1 3HaTh TEOpETUUECKNE OCHOBBI aHAIN3a
HCIIOJIb30BATh JAHHBIX U MATMHHOTO O0y4YeHus
[IpodeccronanbHbIe
KOMITETEHIIHH 3HAHUE OCHOBHBIX [IK-18.Y.1 ymeTh npuMeHSATh METOAbI
METOJI0B MalIMHHOTO 00y4€HHUs, IOArOTaBINBaTh JaHHbIE
HCKYCCTBEHHOTO U MHTEPIPETUPOBATh PE3YJILTATHI




HHTEJICKTA B I1IK-18.B.1 B1ameTs HaBLIKOM OLIEHKH

MOCJIe Ty OIIEH MIPUMEHUMOCTH aJITOPUTMOB, BO3MOKHBIX PHCKOB
po(eCCHOHANBHOM | U MOCIEACTBHI OMIMOOK, ITONCKA ONMTHMAITBHBIX
JIeATEIbHOCTH penieHui i pabouux 3aaa4

2. Mecro aucuuruinael B cTpykType Ol
JuctumimHa 6a3upyeTcs Ha 3HAHUSAX, paHee TPUOOPETECHHBIX CTYJACHTAMH MPU U3YICHUN
CIEIYIOIINX AUCLIUTIINH:
— Maremarnka;
— Hudopmaruka;
3HaHuUs, MOJYYEHHbIE NPU H3YYCHUH MaTepuaia JaHHOW JUCUMIUIMHBI, UMEIOT Kak
CaMOCTOSITeNIbHOE 3HAUY€HUE, TaK U UCIIOJIb3YIOTCS MIPU U3YUYEHUH IPYTUX AUCLUILINH:

- I/IHTeJIJIeKTyaJIBHbIe CHUCTCMBI.

3. OOBEM H TPYJOEMKOCTh JUCIUILTAHBI
JlaHHbIe 00 00IIEM OO0BEeMe JHUCIUILIMHBI, TPYIOSMKOCTH OT/ACIbHBIX BHJIOB Y4eOHOU
paboTHI 10 TUCUIHUTUIMHE (M paclpeIelieHUue 3TOH TPYIOEMKOCTH 110 CEMECTpaM) MPEACTABICHBI B
Tabiuue 2.

Tabmuua 2 — O0beM U TPYA0EMKOCTh TUCIUILTNHBI

TpyaoemkocTs Mo
Bun yueGHOM paboThI Bcero cemecTpam
Ne3
1 2 3

Oowan mpyooemKocmeo OUCUUNIUHBL, 272 2/ 72
3E/ (uac)
H3 nux uacoe npakmuueckoi n0020moeKu 17 17
Ayoumopnuvie 3auamus, BCETo yac. 34 34
B TOM YHCIIE:

nekiuu (JI), (dac) 17 17

npakTuueckue/ceMunapckue 3anarus  (I13),

(gac)

naboparopusie pabotsl (JIP), (dac) 17 17

KypcoBoil mpoekT (pabdota) (KII, KP), (4ac)

9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (dac) 38 38
Buo npomesicymounoit ammecmayuu: 3ayer,
mudd. 3auger, sx3amen (3auer, udd. 3ay, | 3auer 3auer
OK3.*%*)

*k .
[IpuMeuaHue: — kaHIUAATCKHI SK3aMeH

4. CopepxaHue AUCHUIUINHBI
4.1. PacnpeneneHue TpyJOEMKOCTH AUCUUIUIAHBI 10 pa3fiesiaM U BUJAM 3aHATHIA.
Pa3nensl, TeMbl AUCHUIIINHBI U UX TPYJO0EMKOCTh IPUBEICHBI B Ta0IUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYJI0EMKOCTh

Pazzen 3. 3 6
Pasznen 4 3 6
Paszmen 5 2 6
Pazzen 6. 3 6
HUroro B cemectpe: 17 17 38

Hroro 17 0 17 0 38

[lpakTuyeckas TOArOTOBKA 3aKJIIOYAeTCsl B  HEMOCPEACTBEHHOM  BBIOJHEHHU
OoOy4JalolMMUCS  ONpPENENeHHbIX  TPYAOBBIX  (yHKUMH, CBSI3aHHBIX ¢  Oya;yuieit
poheCCUOHATTLHOMN 1EATEEHOCTBIO.

4.2. CopnepxaHue pas/iesioB U TEM JICKIIMOHHBIX 3aHATHIA.
CogeprkaHue pas/iesioB U TEM JICKIIMOHHBIX 3aHATUN PUBEACHO B Ta0muIe 4.

Tabnuna 4 — CojiepkaHue pa3iesioB U TEM JICKIIHOHHOTO IIUKJIA

HOMep pasaciia Hazpanue u COACPIKAHUC pa3acCIOB U TEM JICKIIHOHHbBIX 3aHATUMN

1 JlokaapHBIN aHAN3 H300paKEHUH

Tewma 1.1 Ilonsitue rpaguenTa. Boeruncnenue nosns rpaiueHToOB ¢
nomo1neto Macok IIpeutt, Cobens, Pobeprcea.

Tema 1.2 Beiaenenue rpanun ¢ nomouibto LOG- u DOG-
(buUIBTPOB.

Tema 1.3 [TocTpoeHnEe KOHTYPOB C IIOMOIIBIO JETEKTOPa KPaeB
KoHHu.

Tema 1.4 Annpokcumaniys KOHTYpa OTpe3KaMy MPSIMbIX JIUHUI
METOIOM HaUMEHbBIIUX KBaPaTOB.

Tema 1.5 [IpeoOpazoBanue Xada.

Tema 1.6 lHBapraHTHOE ONMCAHUE KOHTYpA.

Tema 1.7 Ilonsitue o Tekcrype. OnucaHue TEKCTypbl HA OCHOBE
CTaTUCTUYECKUX NTPU3HAKOB.

Tewma 1.8 Onucanue TEKCTYphl HA OCHOBE CIIEKTPATILHOTO
MOIX0/1a.

Tewma 1.9 Onucanue TEKCTYphl HA OCHOBE MaTPHI] CMEKHOCTH.
Tema 1.10 Onucanne TEKCTYpBI ¢ TOMOIIBIO ABTOPETPECCUH
SIPKOCTH MHKCEJIa TI0 €r0 OKPECTHOCTSIM Pa3HbIX MOPSAIKOB.
Tema 1.11 Onucanne TEKCTYpHI 110 TNIOTHOCTH PacIpeIEICHUs
IpaHull pa3HOro HampasyieHus. OnrcaHue TEKCTYPHhI 110
CEKBEHTaM.

Tema 1.12 Onucanue TeKCTYphl ¢ TOMOIIBIO Macok JlaBca.
Tema 1.13 Onucanne TEKCTYpHI ¢ TOMOLIBIO THCTOTPAMM
rapameTpoB (pOpPMbI TEKCENOB.

Tema 1.14 Onucanne TEKCTYp JIOKAIbHBIMUA JBOMYHBIMH
MaTTepHaMHU.

Tema 1.15 Cermenranus u300paxeHMi.

Paznensl, TeMbI TUCTIUITITUHBL Jlexunn | 113 (C3)) - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
CemecTp 3
Pazgmen 1. 3 17 8
Paznen 2. 3 6

2 OcoOenHoctr 00pabOTKH M300paKEHUH B KUBBIX 3PUTEIBHBIX
CHUCTEMaX, UX UCKYCCTBEHHBIE MOJENIN

Tema 2.1 Ob1mas cTpyKTypa *KHUBOTO 3pUTEIBHOIO aHAJIN3aToPA,
METO/Ibl €€ UCCIIEJOBAHMUSI.

Tewma 2.2 O6paboTka nHpopManuu BHYTPH TJIa3a.

Tema 2.3 Hauanbnas 00paboTka HHGOPMALIUU B 3pUTEIIbHON
KOp€ TOJIOBHOT'O MO3Tra.

Tema 2.4 MickyccTBeHHas HelipoHHas ceTb Neocognitron U ee




YCOBEPIICHCTBOBAHHBIC MOAU(PUKAIUY.
Tema 2.5 @opMupoBaHHUe 30H BHUMAaHHSI.

Hepapxuueckuii 00BEKTHO-HE3aBUCUMBIA METOJ] CTPYKTYPHOTO
pacrno3HaBaHMsl H300paK€HUIl Ha OCHOBe 00XoJa JepeBa
peleHuit

Tema 3.1 — XapakTepHble TeoMeTpUUYECKre U (HOTOMETPUUECKUE
npeoOpa3oBaHus HAOMIOJAEMBIX HM300pKEHUN. DJIEMEHTBI
M300paKeHMs], YCTOMUMBBIE K XapaKTEPHBIM F€OMETPUUECKUM U
(hOTOMETPUYECKUM TTPEOOPA3OBAHUSIM.

Tema 3.2 — CTpyKTypHOE COIOCTaBJICHUE M300paXEHUN MyTEeM
00xo/1a 1epeBa 10IyCTUMBIX PELLIEHUH.

Tema 3.3 — Peanuzamus wuepapXu4yecKoro CTPYKTYPHOTO
COIIOCTaBJICHHUSI.

Tema 3.4 — [IpuMeHeHrEe MPUHITUIIA ATAIITUBHOTO pEe30HAaHCAa Ha
Pa3HBIX HEPAPXUUECKUX YPOBHSIX CTPYKTYPHOTO COMOCTABJICHHUSI.

Bcero

4.4. JlaGopaTopHbIE 3aHATHUS

Tembl 1a00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTh MPUBECHBI B TabIUIE 6.

Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJIOEMKOCTb

Aunroputmel SIFT, ASIFT, SURF

Tema 4.1 — OOmme 4dYepThl W OCOOEHHOCTH OOBEKTHO-
HE3aBUCUMOI'O CTPYKTYpPHOTO ONHCAaHUS U paclo3HABaHUs
nzoopaxenuit B anroputmax SIFT, ASIFT, SURF.

Tema 4.2 — Ilpeumymectsa u HemoctaTku anroputMoB SIFT,
ASIFT, SURF mno cpaBHeHHIO C OOBEKTHO-HE3aBUCHMbBIM
METOJIOM PpAaclo3HaBaHHWS OCHOBAaHHOM Ha 00XoJe JepeBa
peLIeHu.

Tema 43 — Ilytu panbHeiliero COBEPIIEHCTBOBAHUS
anroputmoB SIFT, ASIFT, SURF.

Kackan Baitonsl-/[»koHca

Tema 5.1 — AngaBUT UCHIOIB3YEMBIX CTPYKTYPHBIX 3JIEMEHTOB.
Tema 5.2 — ANropuT™M aHaiu3a WU ONUCAHUS H300pakeHUS.
bycrunr.

Tema 5.3 — Kackagnslii METOJ] pacliO3HaBaHUS.

Tema 5.4 — IIpeumyniecTBa M HEJOCTATKH aJITOPUTMA.

N3 Hux No
Ne HaumenoBanue nabopatopHbIX padboT TpynOCMKOCTS, | IPaKTHUECKOH | pasiena
n/m (dac) MOATOTOBKH, | JUCIIHUII
(1ac) JIUHBI
Cemectp 3

1 | CermenTanus n300pakxeHUI Ha OCHOBE 3 1
MPU3HAKOBOTO OMUCAHMS TEKCTYP C TOMOIIbIO
SHEPreTUYECKUX Xapakrepuctuk Jlasca.
Yacrs I

2 | CermeHTanus n300pakeHU HA OCHOBE 3 1
MIPU3HAKOBOTO OIMHMCAHUS TEKCTYP C MTOMOIIBIO
HSHEPreTUYECKUX XapakTepucTtuk Jlasca.
Yacrs 1.

3 | CermenTanus u300paxeHU Ha OCHOBE 3 1
TUCTOTPAMMHBIX NMPU3HAKOB BTOPOTO
nopsaaka. Yacrs 1.

4 | CermeHnTanus n300pakeHU HA OCHOBE 3 1
TUCTOIPaMMHBIX IPU3HAKOB BTOPOTO
nopsiaka. Yacts I1.

5 | IloporoBas cermeHTanus H300paKeHUH 2 1
meroaoM Ony. Yacts 1.

6 | IToporoBasi cermeHTaIus U300pakeHUI 3 1

meroaom Omry. Yacts I1.

Hogelimue pelieHns B obsacTu aBTOMaTUYECKON
KJIacCU(pUKaLUU N300pakeHUN

Tema 6.1 — HOG — onmcanue u pacrio3HaBaHue U300paKeHU Ha
OCHOBE THCTOTPaMM OpPHEHTALIUU I'PAUEHTOB.

Tema 6.2 — HOG-kackan.

Tema 6.3 — Kimaccudukanmst n”300pa>keHuil HA OCHOBE MOJIENEH C
pa3fesIbHO HACTPAaUBAEMBIMU YACTSAMHU.

Tema 6.4 — CBeprouHblE MCKYCCTBEHHbIE HEWPOHHBIE CETH
ri1y0oKoro o0yueHHs.

Tema 6.5 — IHBepCHO-CBEPTOUYHBIE CETH ITyOOKOT0 00y4YEHHUS.
Tema 6.6 — KancynpHble CETH.

Bcero 17

4.5. KypcoBoe npoeKTHpoBaHue/ BHIIIOJIHEHUE KYPCOBOM pabOThI

Y4eOHBIM MJIaHOM HE TPEIYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarommxcs

Buasl camocTosaTenbHOM pa6OTLI " €€ TPYAOCMKOCTD IIPUBCIACHLI B Ta6J'II/II_[e 7.

Tabauma 7 — Bunbl caMocTosTenbHON PabOTHI U €€ TPYA0EMKOCTh

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHITUS
TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYJO0EMKOCTh PUBEACHBI B TaOIHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

Ne | Temsbl npakTHYeCKHUX
n/n 3aHATHN

N3 aux Ne

@opMBI IPAKTUYECKUX | TpymOeMKOCTh, |IPAKTUYECKOH |pa3jierna

3aHATUH (gac) MMOATOTOBKH, | AUCIIHAIL

(gac) JIMHBI

Y4eOHbIM MJIaHOM He MPEaYyCMOTPEHO

. Bceero, | Cemectp 3,
Bun camocrostenbHOl paboTh
qac qac
1 2 3

W3ydenune TeopeTHYECKOT0 MaTepraa

15 15
mucturuael (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Boinonnenue pedepara (P)
[TonroToBka K TEKyIemMy KOHTPOJIIO 15 15
ycneBaemoctu (TKY)




Homamnee 3aganue ([13)

KonTtposbabie paboTsl 3a09Hnk0B (KP3)

IToaroroBka K MpOMeEXyTOYHOMU

arrectanuu (I1A) 8 8

Bcero: 38 38

5. IlepeyeHb y4eOHO-METOAMUECKOTO O0SCIICUCHUS
JUTSL CAMOCTOSITEIBHON pabOThI 00YUYAIONINXCS TT0 TUCITUTUIHHE (MOIYJITIO)
Y4eOHO-METOIUYSCKUE MaTePHUaIbl JUISI CAMOCTOSTCIIBHONH pabOThl OOYYArOIIMXCS yYKa3aHbI B
oa. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX W3aHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/1aHUI NpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp Me4YaTHBIX U JICKTPOHHBIX YUEOHBIX U3AaHUI

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

7. IlepeueHb 2IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
Ilepeuenn INEKTPOHHBIX 00pa30BaTeNbHBIX pecypcoB UH(pOPMaLMOHHO-
TEJIEKOMMYHHUKAIIMOHHON cetn «VHTepHeT», HEOOXOAUMBIX JUII OCBOCHHUS JUCHUIUIMHBI
npuBeJeH B Tabmuue 9.

Tabmuua 9 — IlepedeHb SJIEKTPOHHBIX O0pPA30BATENBHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIMOHHOMN ceTu «MHTepHeT»
URL anpec Hanmenoanue

KommuecTBo 9K3eMILTSIPOB B
Mudp/
URL anpec bubnmorpaduueckas ccpiika Oubmoreke
(KpOMe 2JIEKTPOHHBIX IK3EMILISPOB)

http://books.google.ru/books Onexrponnas kaura 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/ PykoBozcTBO nosibp30oBaTens nakera ais o0paboTku
toolbox/images/images product page.html | uso6paxxenuit 8 MATLAB

http://www.ipol.im/ DNEeKTPOHHBIN )KypHaI 1o 00paboTKe
QITOPUTMaM aHau3a n300paxeHnii «Image
Processing On Line».

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

621.391 C | Cepuxos B.C. [lubposas ob6paboTka CO(50)
32 curnainoB. Y4eOnoe nocobue / B.C. Cepuxos,
B.P. JIyuus. — Cankr-IlerepOypr: 'YAII,
2014. 109 c.

http://e.lanbook.com/books/ OBC «Jlanb»
element.php?pll_id=68475 Bonkos, B.}O. AnantuBHble 1 HHBapHaHTHbIE

JITOPUTMBI OOHAPYKEHUSI OOBEKTOB Ha
n300pakeHUAX U X MojeInpoBanue B Matlab
[DnexTpoHHbIH pecypc] : yaebHoe mocodue. —
OnektpoH. aaH. — CIIO. : Jlans, 2014. — 192 c.

004.9T 65 | l'oncanec, P. [ludposas 06padoTka DO(5)
nuzoopaxenwuii / P. I'oncanec, P. Bync ; nep.
JI. Y. PyGanos, niep., pex. [1. A. Youna. - 3-¢
u3., ucnp. u gom. - M. : Texunocdepa, 2012. -
1104 c.

8. IlepeueHb HH(MOPMAIIMOHHBIX TEXHOJIOTHIA
8.1. Ilepeuenr mporpaMMHOrO OOECTEUeHUs, HCIOJIB3yEeMOro IIPH OCYIIECTBICHUH
00pa3oBaTeNBLHOrO MpoIiecca M0 AUCIUIITUHE.
[TepeueHp UCOIB3yEMOIO IPOrPAMMHOT0 OOecrieueHus npecTanieH B Tadbuuue 10.

Tabnuua 10— IlepedyeHs mporpaMMHOro 00ecreyeHHsI

Ne i/t HaunmenoBaunue

004.9 K78 | Kpacunbaukos, H.H. Iludposas o6paboTka CO(65)
2D u 3D-uzo6paxkenuit [Teker] : yueOHOe
noco6ue / H. H.Kpacunsuukos. - CI16. : BXB
- [TerepOypr, 2011. - 608 ¢

He npenycmorpeno

004.9 O-23 | O6paboTka u aHanu3 u3o0paxkeHui B 3agadax | CO(15)
MAaIIMHHOTO 3pEHHUS : KYpC JIEKUUN U
npakTudeckux 3ausatuit / 0. B. Busunbtep [u
ap.]. - M. : ®usmartknura, 2010. - 672 ¢

8.2. [lepeuenn UH(OPMAIIMOHHO-CITPABOYHBIX CHCTEM, UCIIOJIb3YEMBIX npu
OCYIIECTBIICHUH 00Pa30BaTEIHHOIO MPOIIeCcca 10 JUCIHILIINHE

[lepeueHr HCMONB3yeMbIX HH(DPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEICTABICH B
Tabmure 11.

Tabnuua 11— IlepeueHb HHPOPMAITMOHHO-CIPABOYHBIX CUCTEM

Ne i/ HaumenoBanue

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 npenycmorpeno

9. MarepuanbHO-TexHUYecKas 0a3a
CoctaB MaTepHalbHO-TEXHHMYECKOW 0a3bl, HEOOXOAUMOW s  OCYIIECTBICHHUS
00pa3oBaTenbHOrO MpoIiecca 1Mo JUCIUIUINHE, MpeCTaBIeH B Tabmiel 2.




Ta6mmma 12 — CoctaB MaTepuabHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue cOCTaBHON 4acTH Homep aynuropun
/T MaTepUuaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

Or1eHKa KOMITETEHITHN

XapakreprcTrka chOpMUPOBAHHBIX KOMITETEHITUI
5-0aiUIbHAas IIKaIa P p (opmpo

MynbTuMeanitHas IEKIUOHHAS Ay AUTOPUS

2 | CnenunanusupoBanHas 1aboparopust «J{ucrneiiHpIii Kiaace»

10. OnueHouHble CpeACTBa JJIsl IPOBEICHUS TPOMEKYTOUHOMU aTTeCTaAllUN
10.1. CocTtaB OLIEHOYHBIX CpPEACTB JJsi IPOBEACHUS NPOMEXYTOUYHOM aTTeCTaluu
o0yuyaromuxcs o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuua 13 — CocTaB OLIEHOYHBIX CPEACTB ISl IPOBEICHHS MPOMEKYTOYHOH aTTeCTalluu

— 00yYaromuiicss He YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOIO
MaTepuana,

— JIONYCKAeT  CYIIECTBCHHBIE  OIMUOKM W  HETOYHOCTH  IIpH
paccMOTPEHHH MPOOJIEM B KOHKPETHOM HAIIPABIICHUY;

— UCTIBITBIBACT TPYAHOCTH B MPAKTUYCCKOM IMPUMCHCHHH 3HAHMIA,

— HE MOXKET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHS;

— He (pOpMYIUPYET BEIBOJOB U 0000IIEHHIA.

«HEYJIOBJICTBOPUTETHLHOY
«HE 3a4TEHO»

Bun npoMexxyTOUHOM aTTecTaluu [lepeueHb OLICHOYHBIX CPE/ICTB

10.3. TunoBsle KOHTPOJIbHBIE 33/1aHUS WU UHBIE MATEPHAJIBI.
Bomnpocsl (3agaun) i sxK3aMeHa peacTaBiIeHbl B Taduune 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 3K3aMeHa

Ok3aMeH Criucok BONPOCOB K 3K3aMEHY

10.2. B KkauecTBe KpHUTEpHEB OLEHKH YpPOBHSI COHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00y4YarolMMHcs MpUMEHseTcsl 5-0ayuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHue cemecTpa MOXKET UCIOJIb30BATHCS
100-6amipHas  mKaja ~ MOAYJIbHO-PEHTHHIOBOM  cHCTeMbl  YHUBEPCUTETa,  I[paBHIIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu o1ieHKH YpOBHSI COPMHUPOBAHHOCTH KOMIETEHITHI

OlieHKa KOMIIETCHITUH

Xapakreprctuka chOpMUPOBAHHBIX KOMITCTEHITNI
5-0ayuIpHas IIKaJIa paKIep (bopup

— oOyuaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €TI0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOHN JIUTEPATYPHI,
TECHO TPHBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJOXKCHHS C MPAKTHICCKON
JESITEIIbHOCTHIO HAIPABJICHHS;

— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAaEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJIHO BJIQJICET CHCTEMOM CIIEMAIN3HPOBAHHBIX MOHITHIA.

«OTIIMYHO»
(GavTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBIN MaTepHas, TPaMOTHO H
[0 CyIIeCTBY HW3JIaraeT ero, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPaTypHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH JESITEIHHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJCCT CHCTEMOM CIICIMAIM3UPOBAHHBIX TOHATHH.

«XOPOLIIO»
«3aYTCHO»

Ne /i [lepedens BOmpocoB (3a1a4) JUist SK3aMeHa Kon
WHJIMKATOpa
Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO
Bormpockr (3amaun) aiis 3auera / qudd. 3auera npegacraBieHsl B Tabmuie 16.
Tabnuma 16 — Bonpocs! (3agaun) s 3auera / audd. 3auera
Kon
Ne m/m [Tepeuens BompocoB (3ama4) ais 3adyera / qudd. 3auera ——
1 OO61mas cTpyKTypa KUBOTO 3pUTEIBHOrO aHanu3aropa, Metonsl | [1K-2.3.1
€€ UCCIICIOBAHMSL. IIK-2.V.1
2 HckyccTBeHHas HelpoHHAs ceTh Neocognitron. [IK-2.B.1
3 XapakTepHbIe TEOMETPUIECKHE U (POTOMETPUICCKHE I1K-9.3.1
npeoOpa3oBaHus HAOIIOIAEMBIX U300paKEHHA. DIIEMEHThI IIK-9.V.1
M300paKEHUsI, YCTONUMBBIE K XapakrepHbiM reomerpuueckum | 1IK-9.B.1
1 POTOMETPUYECKHM IIPE0OPa30BAHHUSIM. ITK-18.3.1
4 KoHTypHOE CTPYyKTYpHOE conocTasienue nzodpaxenuii myrem | [IK-18.V.1
00X0/1a JiepeBa JIOIMYyCTUMBIX PEIICHHUH. IIK-18.B.1
5 [TyTr cokpalieHust BEIYUCITUTEIBHBIX 3aTPAT IPH CTPYKTYPHOM
COIIOCTABJICHUH M300paxeHnil 00X0/10M JiepeBa pelieHuil.
6 [TprMeHeHne MPUHIKIIA ATANTHBHOTO PE30HAHCA Ha Pa3HBIX

UEPApPXUUECKUX YPOBHSIX CTPYKTYPHOT'O COMOCTABICHUS
n300paxeHuii 00X0/10M JiepeBa pelIeHUH.

7 OrpaHuyeHHbIE BO3MOKHOCTH aJITOpPUTMa KOHTYPHOTO
CTPYKTYpPHOT'O COITOCTaBIIEHUSI N300pakeHn 00X0/1I0M JiepeBa
pelIeHUH U MYTH UX pacIIUpPEHUsl.

— o0yyarouuiicss yCBOMWJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepual,
[0 CYLIECTBY H3JAracT €ro, ONHUpasCh Ha 3HAHMUS TOJBKO OCHOBHOWU
JUTEPATYPHI;

— JIOIyCKaeT HeCYIECTBEHHbIE OIIMOKN 1 HETOUHOCTH;

— ACTIBITHIBAET 3aTPYJHEHHS B MPAKTUYECKOM TMPUMEHECHHH 3HAHMI
HaIlpaBJICHUS;

— c1abo apryMeHTHPYeT HayuHbIE MOJI0KECHHUS,

— 3aTpyaHseTcs B GOPMYJIUPOBAHUHN BBHIBOJOB M 000OIICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX HOHSITHH.

«yJIOBJIETBOPUTEITHHO
«3a4TEHO

8 Anropurmsl SIFT, ASIFT u SURF.

9 «Memok» BU3yaJbHBIX CIIOB.

10 [Tytu pansHelmero copepiieHcTsoBanus anroputma SIFT.

11 Knaccugukarop Baiionbl-/[oHca — angaBuT UCHOIb3YyEMBIX
CTPYKTYPHBIX 3JIEMEHTOB, HHTETPAJIbHbIE M300paKEHUSI.

12 O6yuenue kiaccudukaropa Baionsl-J[>xoHca, OyCTHHT.

13 KackanHblil MeTOZ1 pacrio3HaBaHUs B adroput™e Baiiosbl-
JxoHca.

14 HOG — onmcanue u pacro3HaBaHuEe W300paKEHU Ha OCHOBE
TUCTOIPaMM OpUEHTAIIMU IPAIUEHTOB.

15 HOG-kackagz.

16 Knaccugukarus n3o0paxeHuit Ha OCHOBE MoJIeNel C

pa3ielIbHO HACTPAuBAEMBIMHU YaCTSIMHM.

17 [TpuMeHeHHEe nepapXUUecKuX KIaccu(GUKaTopoB Jis




CHIDKEHHMSI BBIUMCIIUTEIIBHBIX 3aTpaT Mpu 00HapyKEHUH
HMCKOMBIX OOBEKTOB B H300paKECHUSIX.

18 CBepTOUYHBIE UCKYCCTBEHHBIE HEIPOHHBIE CETH: UCTOPHUSI
HOSIBJICHUS U PA3BUTHUS.

19 CBepToUYHBIE UCKYCCTBEHHBIE HEPOHHBIE CETH ITyOOKOI0
00yYEeHHSI — METOJIbI OOYUYCHHS.

20 CBepToUHBIE NCKYCCTBEHHBIE HEPOHHBIE CETH ITyOOKOI0
0o0y4eHus1 — yMeHbIeHue ddexra nepeoOydeHus.

21 Network in Network.

22 M HBEpCHO-CBEPTOYHBIE CETH TITYOOKOTO O0yUCHHSI.

23 KancynbHble ceTu.

24 OcHoBHBIE (aKTOPHI, 00YCIOBUBILINE JJABUHOOOPa3HBIN poCT

BO3MOKHOCTEH AJITOPUTMOB KOMIIBIOTCPHOT'O 3pCHUA B
ITOCJICIHEM NCCATUIICTHUN.

[0 HOPMAJIbHOMY  3aKOHY  (IpOuYMTalTe  TEKCT, YCTAHOBHTE
MOCNIEI0BATEIBHOCTh  JIEHCTBUH W 3alMILUTE COOTBETCTBYIOIIYIO
MOCJIeI0BATEILHOCTh OYKB CJIeBa HAIPABO):

a) HOCTPOUTD pa3AesIoIINe TOBEPXHOCTH B IPOCTPAHCTBE IPU3HAKOB
Ha OCHOBE CTaTUCTUYECKUX [IapAMETPOB BEKTOPOB IIPU3HAKOB OOBEKTOB,
HoJyIeXkaluX Kiaccu(puKaumy,

0) BBIOpATh MOAXOSIIYIO s KIIACCH(PHUKAIUNA O0BEKTOB CHCTEMY
IIPU3HAKOB (KOMIIOHEHTHI BEKTOPOB IIPU3HAKOB);

B) pacCUMTATh CTATUCTUUYECKHUE NTapaMETPbl BEKTOPOB IPU3HAKOB /IS
IIOCTPOCHMSI UX HOPMAJIbHBIX paclpeielleHull Uisl 00BbEKTOB,
IIPUHAIEKALIUX Pa3HbIM KJlaccaMm;

I') U3MEPUTh KOMIIOHEHTB! BEKTOPOB IIPU3HAKOB IPEACTaBUTEIBHOIO
MHOECTBa 00HEKTOB.

npezcTaBieHsl B Tadbauie 17.
Tabmuua 17 — IlepeueHp TeM /sl KYPCOBOTO MPOSKTUPOBAHHSI/BHIIOTHEHHUSI KYPCOBOH paboThI

[lepeyeHp TeM Ui KypCOBOTO TPOCKTUPOBAHUS/BBIOIHEHHS KypCOBOH pabOTHI

Onumure NopsAI0K ISHCTBUM MPU MOCTPOCHUU HA U300paKeHUN
KOHTYpPOB OOBEKTOB aaroputMoM KaHHM, 3anuiuTe pa3BepHyThIi
000CHOBAHHBII OTBET.

Ne i/t

KYpCOBOM paboThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBIMOIHEHUS

Y4eOHBIM MJIaHOM HE IPEIYyCMOTPEHO

npeJcTaBieHbl B Ta0uie 18.

Tabmuua 18 — IIpumepHBbIi IepeueHb BOIIPOCOB ISl TECTOB

BOHpOCH I IIPOBCACHUA HpOMC)I(yTO‘lHOIZ arrecrallii B BHAC TCCTUPOBAHUA

Kakue mnporpammuble mnaketsi MATLAB  opueHTtHpoBaHbl Ha
pa3pabOTKy HCKYCCTBEHHBIX HEHpOHHBIX ceTeii? [Ipoumraiite TEKCT,
BHIOEpUTE  TPABWIbHBIA ~ OTBET W 3allMIIUTE  APTyYMEHTHI,
00OCHOBBIBAIOIINE BHIOOP OTBETA:

- Filter Designer;

- Signal Analyzer;

- Neural Network Toolbox;

- Signal Processing Toolbox.

y Kox
Ne n/nt ITprMepHBIii TepeueHb BOIPOCOB I TECTOB
UHAMKATOpa
1 Kakas merpuka yuuThiBaeT pa3dpoc BEKTOpoB 3HaueHui mnpusHakoB? | [1K-2.3.1
[IpounTaiiTe TEKCT, BbIOEpUTE TMpaBWIbHBIA oTBeT u 3anummrte | [IK-2.V.1
apryMeHTbI, 000CHOBBIBAIOIINE BHIOOP OTBETA: [IK-2.B.1
- MeTpuKa Lo; [1IK-9.3.1
- MeTpuka Maxananobuca; [IK-9.V.1
- MeTpuKa Li; [1IK-9.B.1
- MeTpuKa Lo. IIK-18.3.1
2 Kakue cucteMbl MPU3HAKOB HCIOJB3YHOTCS At ommcanus Tekctypsi? | 1IK-18.Y.1
[Ipountaiite TekcT, BbIOepUTe TpaBwiIbHble BapuanTel orBeta u | [IK-18.B.1
3aIUIINTE apTyMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETOB:
- CTaTUCTMYECKHE MOMEHTHI;
- CIIEKTpaJIbHBIE IPU3HAKY;
- DHepreTudeckue Kaprel Jlasca;
- IapaMeTphl ONUCAHUSI TPOCTPAHCTBEHHOM (POPMBI TOBEPXHOCTH.
3 CooTHecuTe nepevrciIeHHbIe TEXHOJOTUH O0pabOTKU HM300pa’keHuil c
JaHHBIMH, OTHOCSAIIMMHCA K HUX onucaHuto. [IpouuTtaiite Tekct wu
YCTaHOBUTE COOTBETCTBHE. K KaXIoW NO3WUIMH, JaHHOW B JIEBOM
cToo1e, MoI0EpUTE COOTBETCTBYIONLYIO MMO3UIIMIO B IPABOM CTOJIOLIE:
I'onorpamma KOHTYD
Pa3znensromas noBepxHOCTh UHTEpEpeHIH
AnroputM Kannu KJIacTep
4 Bribepure mocnenoBaTeIbHOCTh JAEUCTBHM, KOTOpbIE HEOOXOANMO
BBITIOJIHUTD, YTOOBI MIOCTPOUTH CUCTEMY aBTOMAaTUYECKOI

KJaccu(uKau 00bEKTOB IO BEKTOPaM IPU3HAKOB, PACHpPEeICHHBIX

Kakue cnenmanuzupoBannbie naketsl MATLAB wucnonb3yrores s
penieHus 3a1a4 KOMIbITepHOTo 3peHus? [IpounTaiite TeKCT, BRIOSPUTE
MpaBUJIbHBIE  BAapUaHThl  OTBETOB W 3alMIIATE  APTYMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETOB:

- Financial Toolbox;

- Datafeed Toolbox;

- Computer Vision Toolbox;

- Image processing Toolbox

- Trading Toolbox.

Cootrecute (yHKIMU UGPOBOH 00pabOTKK N300pakeHN OUOIHOTEKN
OpenCV ¢ TepMUHAMH, OTHOCSIIMMHCS K BBIOJHSAEMBIM HMH
oneparusaM. [IpounTaiiTe TeKCT ¥ ycTaHOBHUTE COOTBeTCcTBHE. K Kaxkaon
MO3UIINK, JAHHOW B JIEBOM CTOJIONE, TMOJAOEPUTE COOTBETCTBYIOIIYIO
MO3UIIMIO B TIPABOM CTOJIONIE:

cv2.imread peoOpa3oBaHKE [IBETOBOTO IPOCTPAHCTBA
cv2.imwrite yTreHue u3 (aitna
cv2.warpPolar ad¢puHHOE TpeoOdpa3oBaHHe
cv2.warpAffine cucTeMa KOOpJIMHAT
cv2.cvtColor 3anuch B ann

Bribepure mnocnenoBarensHOCTh omepauuii  MATLAB, kotopsle
HE0OXOMMO BBIMIOJIHUTh, YTOOBI 3arpy3uTh HM300paxeHue u3 ¢aiia B
MaccuB, OTOOpa3sUTh €ro Ha dSKpaHe W 3amucath B JApyrou aiin
(mpounTaliTe TEKCT, YCTAaHOBUTE IOCIENOBATENLHOCTh NEHCTBUM U
3alUIIATE COOTBETCTBYIOIIYIO IIOCIEI0BAaTEIbHOCTh OYKB  CleBa
HaIpaso):

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

6) imshow(f, []);

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




10 Heo0xonumo 1 mpu petieHnu 3a1a4 aBTOMaTHIeCKOH 00paboTKu
n300paxeHuii Ha si3bike Python 3arpyaTh B HEro CKOMIUIMPOBAHHYIO
IpOrpaMMy, 3alMIINTE Pa3BEPHYTHIH 0OOCHOBAHHBIM OTBET.

[lepeyeHbp TeM KOHTPOJBHBIX PabOT MO AMCUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00y4eHus1, IpeICcTaBIICHbI B Tabymie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne i/t [TepeyeHb KOHTPOJBHBIX PAOOT

He npenycmorpeHo

10.4. Meronuyeckue  MaTepuaibl,  ONPEACIAIOIIME  IPOLEAYypbl  OLIEHUBAHUSA
UH/IMKATOpPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLHMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuBHbIX akTax ['YAIL, pernameHTUpyrOmMX NOPSAAOK MU IPOLEAYpPY
IPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTecTaluyi 00ydaromuXcs
I'VAIL

11. MeTtoanueckue YKa3aHus AJ1s1 06yan0uu/Ix051 10 OCBOCHUIO JHCIIUIIIMHBI

11.1. MeTtonuueckue yKazaHus A7 OOYYarOIIMXCS 10 OCBOCHHMIO JIEKIIMOHHOTO
Marepuaia

OcCHOBHOE Ha3HAauYeHHWE JICKIIMOHHOTO MaTepuaja — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
nIyOOKOe M SICHOE HW3JIOKEeHWE ydeOHoro marepuana. HasHaueHue COBPEMEHHOM JICKIIMH B
paMKax JAMCIUIUIMHBI HE B TOM, YTOOBI IMOJIYYUTh BCHO MH(POPMAILMIO 1O TEME, a B OCBOCHUU
byHIaMEHTANBHBIX MPOOJIEM AUCHUIUIMHBI, METOJ0OB HAYYHOTO IIO3HAHUS, HOBEUIINX
JIOCTYODKCHUH Hay4yHOW MBICIH. B ydeOHOM mporiecce JIKIUs BBITOJIHSIET METOI0JI0THYECKYIO,
OpPTraHU3aIMOHHYI0 U WHPOpMAIMOHHYI0 (PyHKIMU. JISKIMS pacKphIBacT MOHATHHHBINA anmmapar
KOHKPETHOM 00JlacTH 3HaHUs, €€ IpoOJIeMbl, JacT IEIBHOE MPEACTaBICHUE O IHUCIUILIAHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU AUCITUTUTMHAMM.

IInanupyeMble pe3yJIbTaThl IIPH OCBOCHUHU 00YYAIOIIMMHUCS JIEKIIMOHHOIO MaTeEPHAa;

— TIOJIYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUU, YpPOBEHb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKON K Ka)XK/10M KOHKPETHOU TEME;

— TIOJIyY€HHUE OTbITa TBOPUECKON pabOThl COBMECTHO C MPEToaBaTeeM;

— pa3BuTHEe Tpo(decCHOHANBHO-IENOBBIX  KAauecTB, JIOOBM K  TpeaMeTy U
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbHONU PabOTHI;

— TIOJy4yeHUE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHS HAyKH W TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS HA ONMKaiIIne TOIbL;

— HAY4YUTHhCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACHATH TJIaBHBIE MBICTU U
MOJIOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITH HX B  Pa3IUYHBIX
bopmyarpoBKax);

— TIONy4YeHUE TOYHOTO MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHATHH.

JIeKUMOHHBIA ~MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIIAIOB U
WCIIONIb30BaHMEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIEHUU KOPOTKUX AHCKYCcCHH 00
OCOOEHHOCTSX MPUMEHEHHS OT/IETLHBIX TEMATHK 10 JUCITUTIIINHE.

11.2. MeTtonuueckne yKazaHusl Jisi OOYYarOMIMXCS TO BBITIOJHEHUIO JIA00PATOPHBIX
pabor

B xone BeimonHeHus 1a00OpaTOpHBIX pabOT oOydaromuics MAOKEH YrioyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTHKOW 00yYaroIierocs.

BeimonHeHne 1ab0paTOpHEIX pabOT COCTOUT W3 3KCIEPUMEHTAIBHO-TIPAKTUYECKON, pacyeTHO-
AQHAJIMTUYECKOM YacTel U KOHTPOJIBHBIX MEPOIIPUATUH.

Bemmonnenue mabopaTtopHbIX padOT OOYYarOMMMCS SIBISIETCS HEOTHEMJIEMOHM YacThIO
W3yYEHUS JUCHMIUIMHBI, OINpEeNeIsieMO yd4eOHBIM IIJJAaHOM, W OTHOCUTCS K CPEICTBaM,
00eCIeUYnBAONINM PEIICHHUE CIICAYIOIINX OCHOBHBIX 33/1a4 00y4aromerocs:

— TOpuoOpeTeHHEe HAaBBIKOB HCCIEIOBAaHUS IIPOLIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMBbIX B PaMKax JaHHOHN JUCLIUILIHHEI,

— 3aKpeluleHHe, Pa3BUTHE M ACTAIN3alMs TCOPETUYECKUX 3HAHMH, MOJTYYECHHBIX Ha
JCKIUSX;

— IOJIyueHHe HOBOM MH(OpMAINH 110 N3y4aeMOW AUCHIUILINHE,

— T[pHOOpETeHHWE  HABBIKOB  CAMOCTOSITETIBHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opyI0BaHHWEM U TPUOOPAMHU.

3aganue U TpeOoBaHUS K IPOBEICHUIO JIJAOOPATOPHBIX PabOT
UMEIOTCS B CHCTEME 3JIEKTPOHHBIX PeCypCcOB Kadeapsl

Crpykrypa u dopMa otdera 0 1a00paropHoil paborte
UMECIOTCS B CUCTEME 3JICKTPOHHBIX PeCypCcOB Kadeapsl

TpeboBanusa Kk 0hOpPMIIEHHIO OTYETa O JIabopaTopHoi padbore
MIPEICTaBJICHBI HAa CTEHAAX JlabopaTopuit Kadeapbl

11.3. Metonuueckue ykazaHus JUisi OOyHarOMIMXCS M0 MPOXO0KICHUIO CaMOCTOATEIbHON
paboTHI.

B xone BBINOJIHEHUS] CaMOCTOSITEILHOW PabOThI, 00yYaIOIMNCS BHITIOJIHAET PaboTy IO
3aJJaHUI0 M TIPU METOAMYECKOM PYKOBOJCTBE IMperoiaBaTelisi, HO 0e3 ero HemocpeICTBEHHOTO
YYacTHsL.

B mporecce BBIMOIHEHHSI CaMOCTOSTENbHOM paboThl, y oOydwaromierocs (hopMupyercs
1esecoodpasHoe MIaHNPOBaHUE pabodero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHS
Y HaBBIKM B YCBOCHHU M CHCTEMAaTH3allUM MPUOOpETaeMbIX 3HAHUI, 00eCreurnBaeT BBICOKHUI
YPOBEHb YCIIEBAEMOCTH B TIEPUOJ OOYYCHHS, IMOMOTAeT TOJYyYNUTh HABBIKH TOBBIIICHHS
po¢eCCHOHATIBHOTO YPOBHS.

MetoauyecKUMH ~ MaTepuallaMHi,  HampaBJSIOMIMMH  CAMOCTOSITENIBHYIO — paboTy
o0y4aroIuxcsi, ABIAI0TCA y4eOHO-METOIMYECKUE MAaTePUAIIBI 10 AUCIUILTHHE.

11.4. Meronuueckne yKkazaHUsl s OOYYalOUIMXCS TI0 MPOXOXKACHUIO TEKYIIETo
KOHTPOJISI yCIIEBAEMOCTH.

Tekymuii KOHTPOJb YCIIEBaEMOCTH MpPEAYCMaTPUBAECT KOHTPOJIb KadecTBa 3HAHUI
00ydaromyxcs, OCYIIECTBIIEMOTO B TEUCHHE CEMecTpa C LENbI0 OICHUBAHUS XOJa OCBOCHUS
JHMCIUTITHHBL.

11.5. Meronuyeckue ykazaHus Juid OOy4aroIUXcs MO MPOXOXKACHUIO MPOMEXYTOYHON
aTTeCTallUH.

[IpomexxyTounass  artecranuss  oOyyarolIMXcs — HpeaycMaTpuBaeT  OLEHUBaHHE
MIPOMEXYTOUYHBIX U OKOHYATEIbHBIX PE3YyJbTAaTOB 00y4YeHHs Mo nucuuiuiiHe. OHa BKIIOYAET B
ceost:

— 3ayeT — 3TOo (opMa OLEHKU 3HAHHUM, MOJYYEHHBIX OOYYaIOIIMMCS B XOJ€ M3yUYCHHS
y4eOHOM NUCHUIUIMHBI B LIEJIOM UM IPOMEXKYTOUHas (110 OKOHYaHUH CEMECTpPAa) OIIeHKa 3HAHUMN
00yyYaromuMcsl IO OTJAEIbHBIM pa3jiesiaM JUCHUILTUHBI ¢ aTTECTAllMOHHON OLIEHKOM «3a4TeHO»
WIH «HE 3a4TE€HO».
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