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AHHOTaNUs

Huctunnuna «Pacrmo3naBanue o00pa3oB» BXOOUT B 00pa3oBaTelIbHYIO MPOrpaMMy
BBICIIETO O0Opa3oBaHHWsl — TPOTpaMMy CIEIHAINTETa TI0 HANPABICHUIO ITOJTOTOBKH/
cnermanbHocTH 10.05.03 «MHpOpMaImoHHass 0€30MacHOCTh ABTOMATHU3UPOBAHHBIX CHUCTEM)
HampaBleHHOCTH «be30macHOCTh  OTKPBITHIX HH(POPMAIMOHHBIX CHCTEM». JIHMCIMITHHA
peanuzyetcst kadempoit «Ne33».

JuctumiuHa HareneHa Ha (JOPMUPOBAHUE Y BBIMTYCKHHUKA CIIETYIONIINX KOMITETEHITHIA:

IIK-9 «CnocobeH ocyuiecTBiaiATh pabOThl IO OLEHKE paboTOCHOCOOHOCTH U
3¢ (peKTUBHOCTH IPUMEHSIEMBIX ITPOTPAMMHO-ANMAPATHBIX CPEACTB 3aIIUTHI HH(DOPMATIHIY

[IK-10 «CrocoGeH OCyHIeCTBIISITh OpPraHu3alvio paboT 1O  BHINOJIHEHHIO B
ABTOMATH3UPOBAHHBIX CUCTEMAaX TPEOOBAHUH 3alTUTHI HHPOPMAITUN

[IK-12 «CnocobeH npoBOAUTH HCCIENOBAaHUS B o0nacTu OIEHKH 3()PEeKTUBHOCTH
TEXHOJIOTUH aBTOMATH3alUU OTKPBITHIX HH(POPMAIIHOHHBIX CHCTEMY

CoxepxaHue JUCHUIUIMHBI OXBAaTHIBAET KPYr BOMPOCOB, CBSI3aHHBIX C OCBOCHHEM
CYILIECTBYIOIUX METOJIOB pacro3HaBaHUs 0Opa3oB B PA3NUYHBIX CHUCTEMaX, CIOCOOOB HUX
MpUMEHEeHUs 111 00paboTku nHpopmanuu B chepe nHHOpMaIIMOHHON O€30MTaCHOCTH.

[IperogaBanve MUCIUIUIMHBI MpPeaycMaTpHUBAaeT clieAyronme (OpMbl OpTaHH3AIHH
yueOHOro mpoliecca: JIEeKIHH, J1adopaTopHble paboThl, CaMOCTOATENbHAs padoTa o0yyarolerocs,
KOHCYJIbTAIIUH.

[IporpaMmol JUCHMILIMHBI MPEIYCMOTPEHBI CIEAYIONIAE BHUIbI KOHTPOJS: TEKYIIHA
KOHTPOJIb YCIIEBAEMOCTH, MMPOMEKYTOUYHAsI aTTecTanus B popme auddepeHmpoBaHHOTO 3a4eTa.

OO0mast Tpy1I0eMKOCTh OCBOCHHSI JUCIUIUIMHBI COCTAaBJISICT 4 3a4eTHBIX eIuHUIBI, 144
Jaca.

S3pIK 00y4eHHUs IO JUCLMITIINHE «PYCCKUH »



1. TIlepeueHb MIaHUPYEMBIX PE3YIbTATOB OOYUYEHUS 110 TUCLUILUIMHE

1.1. llenmu npenogaBaHusl JAUCIMILIAHBI

«Pacrio3naBanue 00pazoB» - OCBOCHHE

CYUIECTBYIOIIMX METO/IOB pAaclo3HaBaHUs 0Opa30oB B Pa3IMYHBIX CHUCTEMaX, CIIOCOOOB WX

MMPUMCHCHUA

TSt
6e3omnacHoctu. Jluciuminza

00paboTKH
BXOJUT B

UHPOpPMALIUU B
cocTaB

chepe HHPOPMAITMOHHON

yactd, (opMupyeMoil  y4acTHHUKaMH

06p330BaTeJ'ILHLIX OTHOHIeHI/II;'I, 06pa30BaTean0171 IporpaMMsbl BBICHICTO O6pa3OBaHI/IH (z[aﬂee —

OI1 BO).

1.2. TlepeuyeHb MIaHUPYEMBIX PE3yIbTaTOB OOYUEHUS MO TUCLUIUIMHE, COOTHECEHHBIX C
IIaHUpyeMbIMU pesyibTatamu ocBoeHus OI1 BO.

B pesynbTare m3ydeHHs AMCHUIUIMHBI OOYYArOIIUICS TOJDKEH O0JIafaTh CIEAYIOMIMMU
KOMIIETEHIMSAMU WM MX YacTAIMU. KoMmeTeHInn U MHAMKATOPBl UX JOCTUKEHMS NPUBEACHBI B

Tabimue 1.

Tabnuna 1 — I[Tepeyerp KOMIETEHIIMA ¥ WHAWKATOPOB UX JOCTHKECHUS

Kareropus (rpynma)

Kox 1 HammenoBanue

Ko n HanmeHoBaHME HHIWKaTOpa JOCTHXKCHUA

KOMIICTECHITUU KOMIICTEHITUN KOMIICTCHITUU
[TK-9 Cniocoben
OCYIIECTBIIATh
paboTHI 1O OILICHKE I1K-9.3.1 3HaTh ME€TO/IBI U CPEACTBA MOJYUYECHUS,
aboTocrmocoOHOCTH | 00pabOTKH U mepeaadn HHPOpMAaIu B
IIpodeccuonanpHbie p p el opman
KOMIIETEHIIH 1 3¢ (HEKTUBHOCTH OTIEPAIlMOHHBIX CUCTEMAaX, CUCTEMAax
MIPUMEHSIEMBIX yropaBiieHus: 6a3aMu JaHHBIX U KOMIbIOTEPHBIX
MIPOrpaMMHO- CeTAX
anmapaTHBIX CPEJICTB
3aluUThl HHGOPMALUU
[TK-10 Cnocoben
OCYIICCTBIIATH
OpTraHU3aIHio padoT
P IO p [1K-10.VY.1 ymeTs onpenensiTb METOAbI
[TpodeccrnonanbHbIC | O BHITIOJTHEHHIO B
yOpaBleHUs JOCTYIOM, THUIIbI IOCTyIa 1
KOMIIETEHIIUU ABTOMaTHU3UPOBAHHBIX
IpaBUJia pa3rpaHUYEHUs 10CTyna
cucTemax
TpeOOBaHUI 3aIIUTHI
uHbopMaIu
ITK-12 Cnocoben
MIPOBOJIUTH
POBOX [1K-12.3.2 3HaTh METO/Ibl IOCTPOCHUS U
WCCIICIOBAHUS B .
UCCJICIOBAaHMSI MAaTEMAaTUYECKUX MOJIeTiel B
00JacTH OIEHKU
obyacTy aBTOMaTU3aIuy HHHOPMAITHOHHO-
[Ipodeccuonanvubie | 3PPEKTUBHOCTH .
N AHAIUTUYECKOM eATeTbHOCTH
KOMITCTCHITUT TEXHOJIOTHI
[TIK-12.VY.1 ymeTsb pemarts 3ajaui UCCIeI0BaHUS
aBTOMAaTH3AINH
UH(POPMAIIMOHHO-aHAIUTUIECKUX CUCTEM
OTKPBITBIX
METO/IaMU MOJIETTUPOBAHUS
WH(POPMAIIMOHHBIX
CUCTEM

— «bas3pl JaHHBIXY,

2. Mecro aucuumuinel B cTpykType Ol

JluctmruinHa MOXKET 0a3upoBaThCs HA 3HAHHSX, paHEe MPUOOPETCHHBIX O0YYArOIIMMHUCS
pUu U3y4YCHUU CIICAYIOIINX NUCHUIIINH:
— « MaremaTruueckne OCHOBBI 00pabOTKH HH(POpMALTUNY,
— «MH(popMaIOHHBIE TEXHOJIOTHUIY,
— «MopenupoBaHue CUCTEM,
— «TexHONMOTMYU U METOIBI IPOTPAMMHUPOBAHUSY,
— «Teopus cucteM U CUCTEMHBIA aHATU3Y,




—  «ApxuTexTypa UHPOPMAIIMOHHBIX CUCTEM),

— «Pa3paboTka u 3KcIuTyaTamusi aBTOMaTU3UPOBAHHBIX CUCTEM B 3aIIAIIICHHOM HCTIOJTHCHUW,
—  «MudopmarmonHas 6€301MaCHOCTh PaCTIPEICICHHBIX HH()OPMAITMOHHBIX CHCTEMY,

- «HHTCJ’IJ’IGKTY&J’IBHBIG CUCTEMbBI U TCXHOJIOTHUM»

3. O0BeM U TPpYyA0EMKOCTh JTUCIUTITHHBI
Jlanapie 006 oOmieM oObeMe AMCHUTUIMHBI, TPYAOEMKOCTH OTHACIBHBIX BUIOB Y4eOHOI
paboThI MO AUCHUILTUHE (M pacrpeie]iCHue 3TOH TPYIOSMKOCTH 110 CEMECTpaM) MPEJICTaBICHbI B
Tabiuue 2.

Tabmuna 2 — O0beM U TPYJIOEMKOCTh JUCIHILTUHBI

TpynoemkocTs 1o

Bun yueOHoM paboThI Bcero ceMeCTpaM
Nel0
1 2 3

Oowan mpyooemKocmp oucyunaunbl, 4/ 144 4/ 144
3E/ (uac)
H3 nux yacoe npakmuueckoii 0020mMoGKU 34 34
Ayoumopnule 3anamus, BCETO vac. 68 68
B TOM YHCJI€:

nexuuu (JI), (dac) 34 34

?paK)TI/I‘{eCKI/Ie/CCMI/IHapCKI/Ie sansatus  (113), 34 34

qac

naboparopubsie padoTsl (JIP), (vac)

KypcoBo# mpoekT (padota) (KII, KP), (gac)

9K3aMeH, (Jac)

Camocmosamenvnas paboma, Bcero (4ac) 76 76

Buo npomesxcymounoit ammecmayuu’ 3auer, Tndd
madd. 3ader, sk3amen (3auer, [dudd. 3ay, '
DK3.%%*)

Judd. 3aq.

3au.

**k
[Ipumeuyanue: kaHaUOaTCKH dK3aMeH

4. CopneprxkaHHue TUCIUTITAHBI
4.1. PacnpeneneHue TPyAOEMKOCTH JTUCIUILIMHBEI 110 pa3eiaM W BUIAM 3aHSITHIA.
PaSIleJ'II)I, TEMBI JUCITUIIJIMHBI U UX TPYIIOGMKOCTB HpI/IBeIIGHI)I B Ta6J'II/IHe 3

Tabnuna 3 — Pa3aensl, TeMbl TUCIUILIMHBL, UX TPYJI0EMKOCTh

Paznensl, TeMbl TUCITUTLITHBI Jlekumm | 113 (C3)| - JIP KII CPC
(dac) (qac) (dac) (qac) (qac)
Cemectp 10
Paznen 1. OcHOBHBIE TIOJIXOIBI K MAIIMHHOMY
Pacro3HaBaHUIO
Tema 1.1. IlpencraBmeHue o00pa3oB W OCHOBHBIC
MOAX0/IbI K MAIIMHHOMY PacliO3HaBaHHIO. 2 10
Tema 1.2. IlpunokeHHS METOIOB pacHo3HaBaHUS
00pazoB:  MamIMHHOE  3pEHHE,  pPaclo3HABaHHE
PYKOITMCHBIX CHMBOJIOB, PACTIO3HABAHUE PEYH.




Pasnen 2. Knaccudukaiws Ha ocHOBe 0alieCOBCKOM
TEOPUU PELICHUI

Tema 2.1. BaitecoBckas qUCKpUMHUHAHTHAs (QyHKIHSA.
[puHsATHE pelieHne M0 MAKCUMYMY TIPaBIO0IIoA00uS.
Tema 2.2. Omulku Ki1accupUKaLum.

Tema 2.3. OnTuManbHasi JMCKPUMHHAHTHAs
GYHKIHS UTSE HOPMaJIbHO pacIipe/IeIeHHBIX
00pa3oB.

Tema 2.4. O0yueHue JUIs CTATHCTHYCCKHX
JIMCKPUMHUHAHTHBIX (QYHKITHH.

Paznmen 3. JInHeHHBIN 1 HETMHEHHBINA KIIaCCU(DUKATOPHI
Tewma 3.1. JIuneitnas qucKkpuMUHAHTHAS (QYHKITHS.
OL[HOCJIOIZHLIVIZ nepcenTpoH. [locTpoenne onTuManbHON 4 4 10
pa3mensoIeil MoBepXHOCTH

Tema 3.2. Henuueiinslii k1accugukatop.
MHOrocnolHbIl NEPCENTPOH.

Paznen 4. KomuretHbie MeTObI pelICHHS 3a0a4
pacrno3HaBaHUs

Tema 4.1. TeopeTHKO-MHOXECTBEHHAs MOCTAaHOBKA 6 6 10
3aJla4¥ BBIOOpA arOPUTMa PaCIIO3HABAHUS

Tema 4.2. Komurerel. KoMmHTETBI  JTHHEHHBIX
¢ysakumonanos. Oynkiws LlenHona.

Pasnen 5. Meropl KOHTEKCTHO-3aBUCUMOI
KJaccupuKanuu

Tema 5.1. baitecoBckmit kmaccudukatop. Momaens
MapkoBCKOH IIenH.

Tema 5.2. AnroputMm Burep6u.

Tewma 5.3. CkprIThie MapKOBCKHE MOJIENH.

Paznen 6. MeTo/ibl CeNeKIMU U TeHepaly MpU3HaKoB
Tema 6.1. IlpemoOpaboTka BEKTOPOB NPHU3HAKOB
Cenekuuss Ha OCHOBE IIPOBEPKU CTaTHCTUYECKHX
THIIOTE3. 6 6 10
Tewma 6.2. Mepbl OTAEINMOCTH KIIACCOB.

Tema 6.3. I'eneparnus npu3HAKOB HA OCHOBE JTMHEHHBIX
U HenuHeHHBIX MpeoOpa3oBaHUH.

Paznen 7. Metos! pacrio3HaBaHUs 00pa30B HA OCHOBE
HEHpPOHHBIX CETeH U KIIACTEPHOTO aHAIN3a

Tewma 7.1. HelipoceTeBoe pacno3HaBaHue 00pa3os.
CBepToyHbIe HEHPOHHBIE CETH

Tewma 7.2. Ceru Ha OCHOBE paMaIbHO-0a3UCHBIX

N 6 8 16
14309017078
Tema 7.3. Camoopranmsyromasics ceTh KoxoHeHa
Hetipo=sBononuonHoe pacmno3HaBanne o0pa3os.
Tema 7.4. MeTonbl pacrio3HaBaHUsI 00Pa30B Ha OCHOBE
KJIACTEPHOTO aHAJIH3a
Hroro B cemecTpe: 34 34 76
Hroro 34 0 34 0 76

[lpakTHyeckas: TMOArOTOBKA 3aKJIIOYAETCS B  HEMOCPEACTBEHHOM  BBIMOJHEHHU
OOy4aroIMMUCsT  OMPEAEICHHBIX  TPYAOBBIX  (YHKIMHA,  CBA3aHHBIX €  Oy;aymieu
npoeCCUOHATTLHON AEATEIbHOCTHIO.

4.2. CopnepkaHue pa3AenoB U T€M JEKIIMOHHBIX 3aHATHH.
ConeprkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATUN IPUBEACHO B Ta0IuIE 4.




Taomuua 4 — Cone

PKaHKWEC pa3acioB M TEM JICKIIMOHHOI'O ITMKJIa

Howmep paznena

HaszBanue n COACPIKAaHUC PAa3aCIOB U TCM JICKIIUOHHBIX 3aHATHH

1

OcHoBHbBIE MOAX0ABI K MAIIMHHOMY Pacno3HABAHUIO

Tema 1.1. IlpencraBnenwe 00pa3oB W OCHOBHBIE IMOAXOABI K MAITMHHOMY
pacro3HaBaHUIO. (IEMOHCTpAIHS CIAHI0B)

Tema 1.2. IIpunoskeHus METOA0B pacro3HaBaHUI 00pa30B; MAITMHHOE 3pPEHIE,
pacrmo3HaBaHie PyKONUCHBIX CUMBOJIOB, PacliO3HABAHUE PEUYH (IEMOHCTpaLUs

CITaiiIoB)

Knaccudukanusa Ha ocHOBe 0alieCOBCKOM TEOPHUM pelIeHu i

Tema 2.1. BaiiecoBckas auckpuMuHaHTHas ¢GyHKuws. lIpuHsATHE pelieHue o
MaKCUMYMy MPaBIONOA00H. (AEMOHCTpALHS CIaii10B)

Tewma 2.2. OmrnOku kiaccupuKanuu. (IEMOHCTPAIUS CIIAHI0B)

Tewma 2.3. OnTumanbHas IUCKpUMUHAHTHAS QYHKIHS TSI HOPMaIbHO
pacnpeeneHHbIX 00pa3oB. (IeMOHCTpaIHs CITAI0B)

Tema 2.4. OOy4yeHne Ui CTATUCTUIECKUX TUCKPUMUHAHTHBIX (PYHKIIHH.
(meMoHCTpaIus cnanoB)

JInHeHHbIA 1 HeJIJMHEHBIN KJIaccCH(PUKATOPHI

Tema 3.1. Jluneitnass muckpuMmuHaHTHas GyHKIUA. OTHOCIOWHBIN TEepPCENTPOH,
[locTpoeHre ONTUMaNBHOW  pa3feNsIomell MOBEPXHOCTH  (IE€MOHCTpAaLUs
CITaliioB)

Tewma 3.2. Henunelinsiii knaccudukarop. MHOTOCIONHBIHN MTEpCENTPOH.
(IeMOHCTpaIHs CJIAlI0B)

KomurterHbie MeTOAbI pellleHUsI 32124 PAcO3HABAHMSA

Tema 4.1. TeopeTuko-MHOKECTBEHHAasI TOCTaHOBKA 3a/aud BBIOOpa alropuTMa
pacro3HaBaHHs (IEMOHCTPALMS CIaiiI0B)

Tema 4.2. Komurersl. Komuters! muHelHbIX QyHKIMOHAN0B. @yHkuus [llenHoHa
(meMoHCTpaITHs CIaiIoB)

MeTtoabl KOHTEKCTHO-3aBHCHMO KJIaccupukanmm

Tema 5.1. baiiecoBckmii knaccudukatop. Mojgenb MapKoBCKOW I,
(meMoHCTpaIus CIaioB)

Tema 5.2. Anroputm ButepOu. (meMoHcTpaius criaiinos)

Tema 5.3. CkpbiTeie MapKOBCKHE MOJIETH (IEMOHCTPAIMS CIIai/I0B)

MeToabl ceJIeKIHA M TeHepPAIMY NPHU3HAKOB

Tema 6.1. [IpenobpaboTka BeKTOpoB Mpu3HaKoB. CeseKIUs Ha OCHOBE MPOBEPKY]
CTaTHCTHYECKUX TUIOTE3. (IEMOHCTpAIHMs CIalI0B)

Tema 6.2. Mepbl OTIEIUMOCTH KJIACCOB. (IEMOHCTpAIIUs CIIaii/I0B)

Tema 6.3. T'eHepanuss NpPU3HAKOB HAa OCHOBE JMHEWHBIX M HEIMHEWHBIX
npeoOpa3oBaHmii (JEMOHCTpAITUS CIIAiJIO0B)

Metoabl pacnio3HABaHUsI 00Pa30B HA OCHOBe HEHPOHHBIX ceTel
KJIACTEPHOT0 aHAIN3A

Tema 7.1. HefipocereBoe pacriozHaBanue 006pa3oB. CBepTOUYHbIC HEHPOHHBIE CETH
(IeMOHCTpaIus ClIaiiI0B)

Tema 7.2. CeTn Ha OCHOBE paJiaIbHO-0a3UCHBIX QYHKIMN (IEMOHCTpALIUS
claiinos).

Tema 7.3. Camoopranmsyromiasicsi cerb Koxonena. Helipo-3BomtoiinoHHOE
pacro3HaBaHne 00pa30B. (IEMOHCTPAIHUs CIIAiI0B)

Tema 7.4. Merozs! pactio3HaBaHUsT 00pa30B HAa OCHOBE KJIACTEPHOTO aHAIHM3a
(meMoHCTpAITHs CIANIOB)

4.3. Tlpaktuyeckue (CEeMHHAPCKUE) 3aHATHUS
Tembl NpaKTUYECKUX 3aHATUH U UX TPYAOEMKOCTh IPUBEAEHBI B TaOIHILIE O.

Ta6nnua 5-— HpaKTI/ILIeCKI/Ie 3aHATUA U UX TPYAOEMKOCTD



U3 Hux No
No | Tembl npakTuueckux | ®@OpMbI IPAKTUUECKUX | TpPyHOEMKOCTb, |ITPAKTUUYECKOM |pasieiia
/o 3aHATUN 3aHATUN (uac) MOJTOTOBKH, | TUCIIHIT
(gac) JIUHBI
VY4eOHBIM TIIAHOM HE PEyCMOTPEHO
|
Bcero
4.4, JlabGopaTopHbIE 3aHATHS
Tembl 1a00PATOPHBIX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TaOIHUIIE 6.
Tabnuna 6 — JlabopaTopHble 3aHATUS U UX TPYAOEMKOCTh
N3 Hux Ne
Ne HaunmenoBanue 1abopaTopHBIX padoT TpyAOGMKOCTS, | MPAKTHHECKOI | pasjieina
/1 (dac) MOATOTOBKH, | HUCIIHUII
(dac) JIUHBI
Cemectp 10
1 | IIpundaTue peueHus o MakCUMyMy 4 2 1,2
paBa0No00usl.
2 | Pa3zpaboTka 0iHOCIIOWHOW HEHPOHHOM ceTH 4 2 3
IPSIMOTO PaCIpPOCTPAHEHUS CUTHAIA
3 | OnrumansHast CeJIeKINA Ha OCHOBE 8 4 5
HelpoHHOM cetu. Pa3paboTka MHOTOCIONHOMN
HEUPOHHOU CETH IPSIMOrO PacIpOCTPAHCHUS
CUTHaJa
4 | Pa3paboTka CBEpTOYHON HEMPOHHOM CETH 6 4 5
5 | Amropum™ K - cpenHux. 6 4 5
Bcero 34

4.5. KypcoBoe nmpoeKTHpOBaHNe/ BHIIOJIHEHUE KYPCOBOM PabOThI

Y4eOHbIM TUIAHOM HE MPETyCMOTPEHO

4.6. CamocrosTenbHas padboTa 00yJaronuxcs
Bunpl caMocTosATENEHOM pabOThI U €€ TPYAOEMKOCTh TIPUBEICHBI B Ta0JIHIIE 7.

Tabmuma 7 — Buzibl caMocTOsATEIHHOM pabOThI U €€ TPYJI0EMKOCTh

. Bcero, | Cemectp 10,
Bun camocTosiTensHOM paboThI
qac qac
1 2 3
N3ydeHue TeopeTuueckoro Marepuana
50 0
jquctumuiiabl (TO)
[ToaroroBka K TEKynieMy KOHTPOJIIO 10 10
ycneBaemoctH (TKY)
IloaroroBka K MpOMEKYTOUHON 16 16
artectranuu (ITA)
Bcero: 76 76




5. IlepedeHp yueOHO-METOIUUECKOTO 0OeceueH s
JUTSL CAMOCTOSITEIbHON PabOThl 00YYAFOIIMXCS M0 AUCITUIUIMHE (MOTYJIIO)

Y4eOHO-MEeTOAMYEeCKHe MaTepHaibl JJIs CaMOCTOSTENBbHON paboThl 0Oydarommxcs yKa3aHbl B
. /-11.

6. IlepeueHb neyaTHBIX U 3JEKTPOHHBIX YUEOHBIX M3/1aHUIMI
[lepeveHs neUaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3/IaHUN MPUBEIEH B Tadmuie 8.
Tabnuua 8- IlepedeHp MeyaTHBIX U ANEKTPOHHBIX YUEOHBIX U3IAHUI

KormiaecTBo 5K3eMIuIsIipoB B
bubmmorpaduyeckas ccpuika oubImoTexe
(KpoMe AIIEKTPOHHBIX 3K3EMILISIPOB)

HIudp/
URL aapec

Jlyuus, Bagum PoctucnaBoBuu  MeTobl
00pabOTKH U pacroO3HaBaHUs U300paKeHUi :
ydueOHO-MeToanueckoe nocooue = Methods
of image processing and recognition : manual
004 of practical investigation / B. P. JIynuus, JI. C.
J1 86 Henommeuna ; C.-Iletepb. roc. yH-T
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7. IlepeueHb ANEKTPOHHBIX 00PA30BATENBHBIX PECYPCOB
WH(POPMAIMOHHO-TEIICKOMMYHUKAIIMOHHOH ceTn « HTepHEeT»

[lepeuenn AJIEKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEeKOMMYHHUKAIIMOHHOW cetn «VIHTepHeT», HEOOXOIUMBIX [UIsi OCBOCHUS JAUCLUIUIMHBI
npuBeieH B Tadumie 9.

Tabmuma 9 — IlepeyeHb JJIEKTPOHHBIX 00pa30BaTEIBLHBIX PECYpCOB HH(POPMAITMOHHO-
TEJICKOMMYHUKAMOHHOM ceTu «MHTEpHET»

URL anpec HaumenoBanue

www.intuit.ru Hanumonaneseiii OtkpeiTeil Yausepcurer "MHTYUT"

http://raai.org Poccuiickas accornuanus UCKyCCTBEHHOTO HHTEIUIEKTa. bubmnoreka
PAUN

8. IlepeueHb MHPOPMALIMOHHBIX TEXHOIOTUN
8.1. IlepeyeHp TPOTrpaMMHOTO OOECTICUEHHs, HCIOIb3yEMOr0 TPH OCYIIECTBICHUN
00pa3oBaTeNBHOTO MpoLecca M0 JUCLUIIIHHE.
[lepeveHs UCTIOIB3yEMOTO MMPOTPAMMHOTO OOecTieueHus peacTanieH B Tadmure 10.

Tabmuma 10— IlepeveHp MporpaMMHOTO 00SCICUCHUS

Ne o/t HaumenoBauue

He nmpenycmorpeno




8.2. Ilepeuenp UH(GOPMALIMOHHO-CIIPABOYHBIX CUCTEM, HCII0JIb3YEMBbIX npu
OCYIIECTBIICHUU 00pa30BaTEILHOrO MPOoIecca Mo AUCIUILINHE

[lepeueHb UCTONB3YEMBIX HWHPOPMAIMOHHO-CIIPABOYHBIX CHUCTEM TIPEJACTaBIEH B
Tabmmune 11.

Tabnuna 11— [lepeyerb nHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM

Ne /i HaumeHoBaHue

He npexycmorpeno

9. MarepuaabHO-TeXHHYECKas Oa3a
CoctaB MarepHaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOH JIIi  OCYIIECTBICHHUS
00pa3oBaTeIBLHOrO MpOoIecca M0 AUCIUILTHHE, TPEICTaBlieH B Tabuie] 2.

Tabmuma 12 — CocraB MaTepuaIbHO-TEXHHUYECKOU 0a3bl

Ne HanmMeHnoBaHnue cocTaBHOM 4acTu Howmep aynuropun
/m MaTepHalIbHO-TEXHUYECKON 0a3bl (mpu HEOOXOAUMOCTH)

JlekunoHHas ayJuToOpua

MynbTuMenuitHas TeKIMOHHAS ayUTOPHS

KommnbroTepHslii ki1acc

10. OueHOUYHBIE CpeCTBA IS IPOBEACHUS MPOMEKYTOYHON aTTeCTaIluN
10.1. CocTaB OIICHOYHBIX CPEJCTBIUIA TPOBEACHUS TNPOMEKYTOUYHOH aTTeCTaluu
oOyJaronmxcs 1Mo AUCHUIUINHE MpUBeAcH B Tabnuie 13.
Tabmuma 13 — CocTaB OIICHOYHBIX CPEACTB ISl MPOBEACHUS TPOMEKYTOYHON aTTECTAIlUU

Bua mpomMexyTo4HOM aTTecTalu [TepeueHb OLIEHOYHBIX CPEICTB

JuddepeHnmpoBaHHbIi 3a4ET Cnucok BOIIPOCOB;
TecTsr;

10.2. B kauecTBe KpHUTEpPHEB OLEHKHM YpPOBHA CGHOPMHPOBAHHOCTH (OCBOCHUS)
KOMIIETEHLMI 00yYaromuMucs NpUMeHseTcsl S-0ajulbHas IIKana OLEHKH CPOPMHUPOBAHHOCTH
KOMIIETEHIMH, KOTopas npuBeAeHa B Tadnuie 14. B Teuenne cemecTtpa MOKET MCIIOIB30BAThCS
100-6anmnpHast  mIKanma  MOAYJBHO-PEHTHHTOBOM  CHCTEMBl  YHHMBEPCUTETa,  IpaBUIIa
UCIIOJIb30BAaHUsl KOTOPOM, yCTAaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJbHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabnuua 14 —Kputepun orieHKH ypoBHs ¢(HOPMHUPOBAHHOCTH KOMITETEHIIMNA

O1ieHKa KOMITETEHII

Xapakrepucrrka chopMUPOBAHHBIX KOMIIETEHIIUINA
5-0aumbHas IKana ApaKIep (opwarpo a

— oOyyaromuiicss TIIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JJOTUYHO, TIOCJICIOBATEIFHO U ITPAMOTHO €T0 M3JIaraer;

— onMpasich Ha 3HAHUS OCHOBHOM M JIOTIOJHUTEIIBHOHM JIMTEpaTyphl,
TECHO TPUBSI3bIBACT YCBOCHHBIC HAyUYHBIC MOJIOKEHHS C MPAKTUICCKON
JIeATEILHOCTBIO HATIPaBIICHHS;

— yMeIi0 000OCHOBBIBACT U apTyMEHTHPYET BBIJJBUTAaEMbIC M UJICH;

— JIeNaeT BBIBOJIbI M 000O0IICHUS;

— CBOOOJTHO BJIAJICET CUCTEMOU CIICIIMAIN3UPOBAHHBIX MTOHSTHIA.

«OTJIMIHO»
«GaYTCHO»




O1ieHKa KOMITETEHII

5-0aupHas mKama

XapakTepucTrka c(hpOpMUPOBAHHBIX KOMITETEHLIMI

«XOpOILIO»
«3aUTEHO»

— oOyJaromuiicss TBepA0 yCBOMWI MPOTPaMMHBIA MaTepuall, TpaMOTHO U
MO0 CYyIIECTBY M3JaraeT €ro, OMHUPasICh Ha 3HAHUS OCHOBHOM
JUTEPATyPHI,

— HE JIONYCKaeT CYIIeCTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOGHHBIC 3HAHUS C MPAKTUYCCKOW JEeATEIHHOCTHIO
HaTPaBIICHUS;

— apryMEHTUPYET Hay4HBIC TIOJIOKCHUS;

— JIeNaeT BBIBOJIbI M 000OIICHUS;

— BJIAJICET CUCTEMON CICIUATM3UPOBAHHBIX TTOHITHH.

«yJIOBJIETBOPUTEIIHLHO
«3a4YTEHO

— oOy4aromuiicss yCBOUJI TOJILKO OCHOBHOM NMpOrpaMMHBIN Matepuall,
[0 CYINECTBY HM3Jaraer €ro, ONUpPasCh Ha 3HAHUSA TOJIBKO OCHOBHOM
JIUTEPATYPHI;

— JIOIyCKaeT HEeCYLIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCHBITBIBAET 3aTPyJHEHUS B IPAKTUYECKOM IPUMEHEHHUU 3HAHUUN
HaIpPaBJICHUS;

— ¢J1a00 apryMEeHTUPYET HayuHble MOJI0XKEHHUS;

— 3aTpyaHsAeTCs B (JOpMYJIMPOBAHUH BBIBOJIOB U OO0OIICHUIA;

— YaCTUYHO BJIAJICET CUCTEMON CEMAIN3UPOBAHHBIX ITIOHATHUI.

«HEYIOBJIETBOPUTEIILHO
«HE 3a4TEHO»

— oOydaromuiicss He YyCBOWJ 3HAYUTEIBHOW YACTH MPOTPAMMHOIO
MaTepuana;

— JIOMyCKaeT  CYIICCTBEHHbIE  OMMOKKM W  HETOYHOCTH  TpHU
paccMOTpeHUH MPoOIIeM B KOHKPETHOM HAIpaBJICHUH,

— HCIBITBIBAET TPYAHOCTH B IIPAKTUYECKOM IIPUMEHEHUY 3HAHUU;

— HE MOXET apryMEHTUPOBATh HAYYHBIE TTOJIOKEHUS;

— He (opMyIUPYET BBIBOJIOB M 000OIIICHMIA.

10.3. TunoBbIe KOHTPOJILHBIC 33JAHUS WJIH UHBIE MaTEePHUAITBI.
Bormpock! (3amaun) 171 SK3aMeHa MpeacTaBieHbl B Tadbmuie 15.

Tabmuma 15 — Bonpocs (3agaun) a1 SK3aMeHa

Ne i/ [lepeuens BOnmpocoB (3a1a4) i SK3aMeHa Kon
WHMKATOpa
Y4eOHBIM IJIaHOM HE IIPEyCMOTPEHO
Bompockr (3amaun) muis 3adera / qudd. 3auera npeactarieHsl B Tadimie 16.
Tabnuna 16 — Borpocs (3agaun) anst 3aueta / nudd. 3auera
Ne i/ [lepeuens BonpocoB (3amav) s qud@. 3adera Kon
MHAMKATOpa

1 [IpuBeauTE CTPYKTYPHYIO CXEMY CHCTEMBI Pacro3HaBaHUs 00pa3oB. I1K-12.3.2
2 Paznuuus Mexay JaHHBIMU, MH(GOpMaIe 1 3HAHUAMU [K-12.V¥.1

Jlaiite onpenenenne o0bekTa, 00pasa u npereaeHTa
3 OxapakTepu3yrTe TPUHIIMI MUHAMM3AIUU YMITUPHUYECKOTO PHCKa I1K-12.3.2
4 OxapakTepusyiTe NoHsATHE 0aeCOBCKOTO KiIaccu(pHUKaTopa ITK-10.V.1
5 [IpuBeaure cTpyKTypHbIE cxeMbl OaliecoBckoro kiaccudukaropa Ha | [1K-10.VY.1

OCHOBE OTHOIIEHUS MPABIOTIOI00WSI M €T0 Jiorapudma

6 B 4eM 3akJ1r04aroTCs CXOJACTBO U Pa3jIMuKe NEPCENTPOHA U [1K-12.3.2
0aifecOBCKOT0 KJIaCCU(PUKATOPA TIPH PEIICHNH 3371249 KJIaCCUPUKAIINN

0OBEKTOB.
7 OnrTuMaiibHas TUTIEPIUIOCKOCTD JUIS JIMHEHHO-pa3ieaumMbix oopazos. | I1K-9.3.1
8 KBanpatnyHas onTHMH3AIMS U TOUCK ONTUMAIBLHOW THIIEPIUIOCKOCTH . [IK-12.V.1

IIpumenenne MHOKUTENEH Jlarpamxka.

9 CraTHCTHYECKHE CBOMCTBA ONTUMAITBHONW TUNIEPILIOCKOCTH JIJISt IIK-10.V.1




JIMHEHHO-pa3IeIMMbIX 00pa3oB.
10 OcCHOBHbBIE 3Tanbl CO3/IaHUsI HEUPOHHBIX ceTen I1K-9.3.1
11 OxapakTepu3yiTe MOHATHE SIpa CKAJISIPHOTO TPON3BEICHHS. IK-12.V.1
12 OnTuManbHast CeJIeKIUs MPU3HAKOB. IIK-12.V.1
13 OnrtruManbHast CeJeKIUs MPU3HAKOB Ha OCHOBE HEMPOHHOM CeTH. IK-12.V.1
14 ChopmynupyiiTe IBONCTBEHHYIO 33]]a4y YCIOBHON ONTHMH3AINH JUIS [K-12.V.1
MaIIMHBI OLIOPHBIX BEKTOPOB.
15 WNuTennextyanbHble HHPOPMAIIMOHHBIE CUCTEMBI B Pa3IMUHBIX I1K-9.3.1
cthepax ynpasienus. B cpepe b
16 NUC B cucremax npunsatus pewenuit (CIIP) B ycrnoBusix I1K-9.3.1
HEONpPEAEIEHHOCTU

[lepeuenr TeM A8 KypCOBOTO MPOEKTUPOBAHMS/BBIONHEHUS KYpPCOBOM pabOTHI
MpeAcTaBiIeHbI B Tabmuie 17.
Tabnuna 17 — [lepeueHs TeM JUIsl KYPCOBOTO MPOESKTUPOBAHUS/BBITIOTHEHHSI KYPCOBOM pabOThI

Ne i/t

KypCcOBOM paboThI

[TpuMepHBIii TepedeHb TeM AJIs KypCOBOTO MPOEKTUPOBAHUSA/BBIITOIHEHUS

Y4eOHbIM IUIaHOM HE MPETyCMOTPEHO

Bompockl 1 mpoBeleHUS TMPOMEXKYTOYHOH arTecTaliii B BUJAC TECTHPOBAHUS
npeacTaBieHsl B Tabnuie 18.

Ta6nwuma 18 — [IpuMepHBIi niepedeHb BOIPOCOB JIJIsl TECTOB

No o/t

[IpuMepHBIil IEpeYeHb BOIIPOCOB JJISl TECTOB

Kon
HHOUKATopa

5

Y cTaHOBUTE COOTBETCTBHE ...

a) 3HaHUA — 3TO ...

0) lanHbIe — 3TO ...

B) Uudopmanus — 3710 ... — (C)

BapuanTs! ...

a) JlaHHbIe — 3TO 3aNKMCaHHbIE Ha KaKOM-JIM00 HOCUTENE (PaKThl
0) 3HaHUS — ATO MOHATHIE CYOBEKTOM (PAKTBI U X 3aBUCUMOCTH,
3aIIOMHHAEMBIE JUIS

MOCIIEYIOIIEr0 TPUMEHEHUS

B) Mudopmarms

[IK-10.V¥.1

JlaHHBIE COOTBETCTBYIOT ... ACTIEKTy OTPaKEHUS IEHCTBUTEILHOCTH
a) IparMaTHIECKOMY

0) CHHTaKCHYECKOMY

B) CEMaHTHYECKOMY

IIK-10.V¥.1

Wudopmaius COOTBETCTBYET ... aCHEKTy OTPaKEHHS IEHCTBUTEILHOCTH
a) CHHTaKCHYECKOMY

0) ceMaHTUYECKOMY

B) MparMaTu4ecKoMy

[K-12.¥.1

Cetbio 6€3 00paTHBIX CBsI3€ll Ha3bIBAETCS CETh,
a) BCE CIIOM KOTOPOil COeMHEHBI HePapXUIECKH
b) y KOTOpOI HET CHHANITUYECKUX CBSI3€H, UYIIUX OT BBIXOJA
HEKOTOPOTO HEWPOHA K BXOJaM 3TOr0 K€ HEMPOHA WJIM HEMPOHA U3
IpEABIAYLIETO CIIOA
C) Y KOTOpPOii €CTh CHHANTUYECKHE CBS3H

IK-12.V.1

Kakwue ceTn xapakTepu3yrOTCsl OTCYTCTBUEM MaMSTH?
a) OJHOCIIONHbBIC
b) mHorocnoiinse
C) ¢ oOpaTHBIMH CBSI3IMHU

[K-12.¥.1




d) (otBer) 6€3 0OpaTHBIX CBA3CH

10 Teopema 0 IBYXCIIOWHOCTH MIEPCENTPOHA YTBEPIKIACT, YTO: [IK-12.3.2

a) B JIFOOOM MHOTOCIIOMHOM IMEPCENTPOHE MOTYT 00yYaThCsi TOIBKO
IIBa CJIOSI

b) cmocobHOCTBIO K 00yUYeHHIO 00aJal0T IEPCEITPOHBI, UMEIOIIHE HE
OoJiee IBYX CIIOCB

C) (1r000¥ MHOTOCIIOWHBIN MEPCENITPOH MOKET OBITh MPEJICTABICH B
BUJE ABYXCJIOWHOrO MEPCENTPOHA

11 OOydeHneM Ha3bIBAOT: [IK-12.3.2

d) mpolEeIyPY BBIUMCICHHUS MTOPOTOBBIX 3HAUCHUH TS PyHKIMI
aKTUBAIIH

b) mpouenypy moacTpoiiku CUTHAIOB HEWPOHOB

€) (IlpaBuibHBIN OTBET) NPOLEAYPY MOACTPONRKH BECOBBIX 3HAUCHU I

12 HeiiponHast ceTh sBsieTcss 00yUCHHOM, SCIIH: IK-9.3.1

a) mpu mojadye Ha BXOJ HEKOTOPOT'O BEKTOpA CETh OYy/eT BblIaBaTh
OTBET, K KaKOMY KJIacCy BEKTOPOB OH MPHHAJICHKHUT

b) (IlpaBuibHBII OTBET) MPH 3aITycKe 00YUYAIOMIUX BXOJIOB OHA BBIJAET
COOTBETCTBYIOIIHE 00YYarOLIHe BBIXOIbI

C) anroput™ OO0yYEHHs 3aBEPIINI CBOIO pA0OTy M HE 3aIMKIIHICS

13 AnropuT™ 00paTHOTO paclpoCTpaHEHHS 3aKaHUYMBAET CBOIO paboTty, korga: | [1K-9.3.1

a) BeIMYMHA OMIMOKU OOYYCHUS] CTAHOBUTCS HMXKE 3aJ]aHHOTO TIOpOra

b) BenuumHa OmIMOKK OOyYEHHST W ISl KQXKJJOr0 HEHPOHA CTAHOBUTCSI
HIDKE 33/IaHHOTO MOpoTra

C) curHaJ ONTMOKM CTAHOBHUTCS HIDKE 3aJJAHHOTO MOpOTa

14 Mero UMITyJIbCa 3aKIIFOYACTCS B: [1IK-9.3.1

d) HCIOJb30BAHHUH MPOU3BOIAHBIX BTOPOTO MOPSIIKA

b) nobGaBneHnuU K KOPPEKIUK Beca 3HAUCHHS, IIPOMOPIHOHATLHOTO
BEJTMYUHE TPE/IbIyIIEero U3MEHEHUS Beca

C) YMHOXEHHH KOPPEKIIMU Beca Ha 3HAYCHHUE, TPOTNOPIIHOHATIHBHOES
BEJIMYMHE MPEJIBIIYIICTO H3MEHEHHUS Beca

15 [Tapanuy ceT MOXKET HACTYIUTh, KOT/1a: I1K-9.3.1
a) BECOBBIC 3HAYCHUS CTAHOBSATCS OYCHBb OOJBIIMMHU
b) pasmep miara craHOBUTCS O4YEHb OOJBLION

C) pa3Mep miara CTaHOBUTCSI OU€Hb MaJICHbKHIA

d) BecoBbIe 3HAYCHHUS CTAHOBSATCSI OYCHb MAJICHBKHMU

16 [Tpu MeToe Kpocc-MPOBEPKU CUUTACTCS, YTO MHOKECTBO 00YJaIOLIHX CS I1K-9.3.1
nap KOPPeKTHO Pa3JesIeHO Ha JBE YacTH, €CIIHU:
a) omuOKa ceTH Ha 00yJaroIeM MHOKECTBE yObIBaeT ObICTpEe, YeM Ha
KOHTPOJILHOM MHOKECTBE
b) B Hawane paGoOTHI OIIMOKK CETH HA OOYYAIOIIEM U KOHTPOJIBLHOM
MHOECTBaX CYIIECTBEHHO OTINYAIOTCS
C) B Hayaye pabOTHI OIIMOKK CETH Ha 00YYaroeM U KOHTPOJIbHOM
MHOECTBaX NPaKTHYECKU HE OTINYAIUCH

[lepevyeHb TeM KOHTPOJIBHBIX PAabOT MO TUCIMIUIMHE OOYYAFOIIUXCS 3a04YHOU (DOPMBI
oOyueHwus, peacTaBiaeHbl B Tabuie 19.

Tabmuma 19 — IlepeueHb KOHTPOJIBHBIX pabOT

Ne ni/mt IlepedyeHr KOHTPOIBHBIX PA0OT

He npegycmotpeHo

10.4. Metoguueckue  MaTepHaibl,  ONPENCIAIONME  MPOLEAYPbl  OICHHUBAHHUS
MH/IMKATOPOB, XapaKTEePHU3YIOIIMX ATambl (OPMHUPOBAHUS KOMIIETEHLMH, COAEpXKaTCs B
JOKaNbHBIX HOpMaTuBHBIX akTax ['YAII, periaMeHTUpyIOUMX TMOPAIOK U MPOLERypY




MPOBCACHU TCKYLICTIO KOHTPOJII YCIICBACMOCTH U HpOMC)KyTO‘-IHOfI aTTeCTallun O6y‘laIOIJ_II/IXC$I
I'VAIL

11. Meroauueckue yKa3aHusl JUTsl 00YJarOIIUXCs TT0 OCBOCHHIO TUCITUTUIAHBI

11.1. Metoauueckne yKazaHus Uil OOYYaloOUmIMXCS IO OCBOGHHUIO JIEKIIMOHHOTO
Marepuana .

OcCHOBHOE Ha3HAYEHHE JIKI[MOHHOTO MaTepuaia — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riy0oKoe U SICHOE H3JI0KEeHHe ydeOHoro marepuana. HasHaueHue COBpEeMEHHOH JEKIUU B
paMKax AWCHOUINIMHBI HE B TOM, 4TOOBI IIOJIYy4YUTh BCHO I/IHC])OpMaHI/IIO II0 TCME, a B OCBOCHUU
byHIaMEHTaNbHBIX TPOOJIEM IUCHUIUIMHBI, METOJOB HAYYHOTO TIO3HAHUS, HOBEHIINX
JIOCTHKEHUN HaydyHOH MbIciu. B yyeOHOM mpoliecce JIeKIMsl BBIMNOJIHIET METO0JIOTUYECKYIO,
OpraHM3alMOHHYI0 U MHGOPMAaLMOHHYI0 PyHKIMU. JIEKIUs pacKkpbIBaeT MOHSITHIHBIN anmapar
KOHKPETHOW 00JacTh 3HaHHS, €€ MPOOJIEMBI, JTaeT IEJbHOE IPEJICTABICHUE O JUCIUILINHE,
MNOKa3bIBACT B3aMMOCBA3b C APYIUMHU JUCHHUILIMHAMMU.

[InaHnupyemMble pe3yabTaThl IPU OCBOCHUU 00YYaIONIMMUCS JIEKIIMOHHOTO MaTepuaa’

— TOJYYCHUC COBPCMCHHBIX, MNCJIOCTHBIX, B3aUMOCBA3aHHLIX 3HaHI/II\/JI, YPOBCHDb
KOTOPBIX OTPEIeNAeTCs 1ENeBON YCTAHOBKOM K KaX/I0H KOHKPETHOM TeMe;

— TOJy4YEeHHE OIbITa TBOPUYECKOI pabOThl COBMECTHO C MPEMOIaBaTENIEeM;

— pasBuTHEe TOPO(ECCHOHATBHO-JENOBBIX  KauecTB, JIIOOBM K  NOpeaMeTy U
CaMOCTOSITEIIBHOTO TBOPYECKOTO MBITIUICHUS.

— MOsIBIIEHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO JJIsi CAMOCTOSTEILHOU PabOTHI;

— TMOJy4YeHHE 3HAHUH O COBPEMEHHOM YpOBHE Da3BUTUSI HAyKH WU TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHs Ha OJMKaNIINE TOIbL;

— HAY4YUTBCA MCTOIUYCCKU O6pa6aTLIBaTB Marepual (BI)IJIGJ'ISITB TJIAaBHBIC MBICIIU U
MOJIOKEHUSI, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPATh WX B  Pa3IUYHBIX
bopMyIHpOBKax);

— IMOJYYCHHUC TOYHOI'O IIOHMMAaHHA BCCX HCO6XOI[I/IMBIX TCPMHUHOB U HOHATHH.

JIekIMOHHBI MaTepuall MOXET COMPOBOXKIATHCS JIEMOHCTpalMeld ClaiiioB U
UCIOJIb30BaHMEM pPAa3AaTOYHOr0 MaTepuaylia NpU NPOBEICHUH KOPOTKHX JUCKYyCCUl 00
0COOEHHOCTIX OPpUMCHCHUA OTACIIBHBIX TCMATHK 110 JUCHUIIIIMHEC.

CrpyKTypa npeaocTaBieHus JISKIIMOHHOTO MaTepHana;
https://pro.quap.ru/inside#materials

— H3noxeHue JEKIMOHHOTO MaTepuana,

— IlpencraBieHue TeOpeTUYECKOro MaTeprala MpernoaaBaTesieM B BUIE CIaiI0B;
— OcBoeHHE TEOPETHYECKOTO MaTepraia Mo MPaKTHISCKUM BOIIPOCaM;

— CrMcoK BOMPOCOB MO TEME JUIsl CAMOCTOSTEIILHOM pabOThI CTyICHTA

11.2. Metoaudeckue yKazaHus Uik 00y4YarolIUXCs [0 y9aCTHIO B CEMUHAPAX — YYeOHbIM
NJIAHOM He NpedyCMOmMPEHO.

11.3. MeToaudeckue yKazaHWsS JI OOYYArOIIUXCS IO TMPOXOXKIACHHIO IMPAKTHUYSCKHX
3aHSATUH YUeOHbIM NIAHOM He NPedyCMOMPEHO.

11.4. Metonudeckne yKa3aHWs I OOYYArOIIUXCS IO BBITIOJHEHHUIO Jab0paTOPHBIX

pabot

B xonme BbmonHeHHs 1abOpaTOpHBIX pabOT oOydaromuics JOJKEH YIrayouTbh u
3aKpenuTh 3HAHWS, NMPAKTUYECKHE HABBIKH, OBJIAZCTh COBPEMEHHON METOJMKOW M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(UKALMOHHOW XapaKTEPUCTUKOW OO0ydaromerocs.
Brinonnenue 1abopaTopHBIX pabOT COCTOUT W3 AKCHEPUMEHTAIbHO-MPAKTHUYECKOW, pacyeTHO-
AQHAJIMTUYECKOHN 4acTe U KOHTPOJIbHBIX MEPOIIPUSATHIA

Brimonnenue 1abopaTtopHbIX padoT 0OydarolmMMCs SIBISIETCS HEOThEMJIEMOM YacThIO
W3YyYEHUs JUCUUIUIMHBI, OmpeneisieMold y4yeOHbIM IIJJaHOM, M OTHOCHUTCS K CpEICTBam,
00€CTIeYNBAONINM PEIICHUE CIEIYIOINX OCHOBHBIX 33/1a4 00y4JaroIerocs:


https://pro.guap.ru/inside#materials

— TMnpuoOpeTeHHe HaBBIKOB HCCIEOBAHUSA MPOIECCOB, SBIEHUH H OOBEKTOB,
M3y4aeMbIX B paMKaX JaHHOW JUCIUTUINHBL,

— 3aKpCIUICHUC, Pa3BUTUC W ACTAIU3AlUA TCOPCTUYCCKHUX 3HaHPII>'I, IMOJIYYCHHBIX Ha
JCKITHUSIX;

— TOJyYeHHe HOBOH MH(OpMAIIUH 10 U3y4aeMOU AUCIUTLTHHE;

— TpHOOpPETeHHE  HABBIKOB  CAMOCTOATEIILHOW  paboThl ¢ J1abOpaTOPHBIM
o0opyioBaHHEM U TIpHOOpaMHU.

3ajanne u TpeOOBaHUS K TPOBEICHUIO JTA00OPATOPHBIX PabOT

JlabopaTopHas pa6ora Ne 1

«[IpunsiTHE pelIeHUs IO MAKCUMYMY TIPaBAONOI00MS»

Heanb padotsi: [IpoBenenue aHanmsa n300paxeHU MO0 MaKCUMyMY MPaBAONIO00US .

3ananue K 1adopaTopHoii padote Ne 1:

1) U3yuuth marepuaisl "»KUBOro" CKpUNTA, IPUBEIEHHOTO B JAHHOM JIOKyMEHTE

2) llpoBecTu mpenBapUTENbHYIO TMOATOTOBKY W aHAlIW3 J1aTa-CEeTOB PaCTPOBBIX
M300pasKeHUI.

3) INpoBectu KaaccuHUKAIUIO H300PAKEHHIH.

4) Otuer mno nabopaTopHOl paboTe NpeACTaBUTH B BHIE 'KHBOro" CKpUNTa C
pe3yiabTaTaMM aHalIn3a COOCTBEHHBIX JKypPHAJIOB O€30MacHOCTH, a Takxke B Buae pdf qokymeHTa
JTAHHOT'O CKPHIITA.

Xoa paboTel, CTPYKTypa U dopma oTdyera o j1abopaTopHoil paboTe U TpeGoBaHHS K
obopmieHMIO  oTYeTa 0  N1a0OpaTOpHOW  paboTe  MPEACTaBICHBI 1O CCHUIKE
https://pro.quap.ru/inside#tasks/81452

JlaGopatopnasi padora Ne 2 «Pa3zpaboTka OAHOCIOWHOW HEHPOHHOW CETH MPSIMOTO
pacrpoCTpaHeHHs CUTHAJIA»

Hean paGorsl — w3yueHHE CBOMCTB HeWpoHa (mepcentpoHa PozanOmnata). IlpmoOpereHue
HABBIKOB pa3pabOTKU OJHOCIIONHBIX HEHPOHHBIX CeTel B 0OBEKTHO-OPUEHTHUPOBAHHBIX Cpelax
MIPOrpaMMHUPOBAHUSA

3aganue K 1a00opaTopHoii padote Ne 2:

1) Usyuute cBoiicTBa mepcentpoHa Po3aHOmaTta W HEHPOHHOH CETH MPSMOTO
pacnpoCTpaHeHUs! CUTHANA.

2) Cosnaiite BXoHbIe JaHHbIC (Paiiin ¢ BECOBBIMU KO PHUIIMCHTAMH HEHPOHA) st
0o0y4eHHsT HEeHPOHA CO CITyYalHBIMHU 3HAYCHUSIMH.

3) B MS Visual Studio 2019 co3maiite HeHpoH, peain3yromui (QyHKIHO
pacrno3HaBaHus 3aJJaHHON UGB! (M300paxeHus mudp 3arpyxarorcs u3 Gaiios,
CO3/IaHHBIX CAMOCTOSTEIIHHO).

4) OOyuunTe HEHPOH, UCIOIBL3Ys MpaBuiie Xeba. BoimoanuTe 00yucHre HEHpOHA IS
KJ1accu(uKalu BEeKTOpOB(M300pakeHne upbl) HA BE KaTeropuu (BEpHO/HE
BEPHO).

5) CoszpaiiTe CiI0oi HEWPOHOB MU BBINOJIHHTE HMUTALMIO PaOOThI OJHOCIOHHOMN
HEHUPOHHOM CeTH AJIsl BCeX JIeCATH IUdD.

6) M3yuure BO3MOXHOCTH OJHOCIOWHBIX HEHPOHHBIX CeTell peliaTh JHHEHHO
HecernapaOebHbIC 3a/1a4H.

7) Odopmure oTyeT 1o JTabOPATOPHOI padoTe

Xona paboTel, cTpyKTYpa ¥ hopMa oTdeTa 0 J1a00paTOPHOM padboTe U TpeboBaHU K 0hOPMIEHHUIO
oTyeTa 0 J1abopaTopHOM PadOTE MPEACTABIEHBI MO CCHUIKE



https://pro.guap.ru/inside#tasks/81452

https://pro.quap.ru/get-task/673f062ff2c08f9348bc5e6a0d6d93ed

JlaGopaTopHasn pa6ora Ne 3 «Pa3paboTka MHOTOCIIONHON HEUPOHHOMN CETH MPSAMOTO
pacnpoCTpaHEHUs] CUTHAJIA
Hean padorbl — OnTUMaNbHas CEIEKINS Ha OCHOBE HEHPOHHOMW CETH.

1)
2)
3)
4)

5)

6)

7)

8)

9)

3aganue K 1adopaTopHoii padote Ne 3:

N3yuute anroputM oOpaTHOro pacpoCTpaHEHUs! OIIUOKH [l HEHPOHHOM CeTH MpsAMOro
pacnpocTpaHeHHs CUrHaa.

Co3pmaiiTe BXOAHYIO BBIOOPKH MaHHBIX ((ailfibl ¢ M300pakeHUsAMU HUpp — JUIT KaKI0H
IUQPBI HECKOJIBKO peann3anuii) st 00y4eHuss MHOTOCIOWHON CeTH.

BxomHyto BBIOOPKY pa3zienuTe Ha TPU HENepeceKarouecs MOAMHOXKECTBA (JaHHbIE s
oOy4eHus1, TaHHbIE AJIS1 TECTUPOBAHUS, TaHHbBIC JJIs1 BEpU(PUKAILIUN CETH)

CrpoeKTHUpyHTE apXUTEKTYpYy CeTH (KOJMYECTBO CJIOEB CETH, KOJUYECTBO HEMPOHOB Ha
KaXXJIOM CJIo€, BUJ U MapaMeTpbl (YHKIMU aKTUBALUH, KOJIXYECTBO 10X OOYUEHUS).

B MS Visual Studio 2019 co3naiite MHOTOCIIOHHYIO HEUPOHHYIO CETh, PEATH3YIOILYIO
GYHKIMIO pacro3HaBaHWsl 3aaHHOW I1MQpel (M300pakeHuss wudp aIs OO0ydeHHUs
3arpy’katorcsi U3 (paiaoB, CO3JAaHHBIX CAMOCTOSITENIbHO) M O0YYarollyrocsl ¢ HOMOIbIO
anropuTMa oOpaTHOTO PACIPOCTPAHCHUS OIIMOKH.

OO0yunre HeliporHyto cetb. Onpenenure ommoOKy o0yueHus (I'paduk ommbdku o0ydeHus
BBIBOJUTH Ha GOpPMY).

[TporecTupyiite HeliponHyto ceTh. Onpenenute ommobky tectupoBanus (I'padux omudku
TECTUPOBAaHUS C JPYTMM LBETOM J00aBUTh B TOT K€ KOHTEWHep, rie oToOpaxaercs
omuOKa OOy4IeHHS)

Bepudunupyiite HeiipoHHyto cetb. Omnpeaenute ommodky Bepudukauu (I padux
OLIMOKY BepUPHKALMU C IPYTUM [[BETOM J100aBUTh B TOT K€ KOHTEHHEp, e
oToOpakaeTcst ommnoOKa 00yUeHUs )

IToBTOpUTE WIaru 4-8 A1 HEUPOHHOM CETU C NHOM aApXUTEKTYpO

10) CpaBHurte 3()(eKTHBHOCTH pa3pabOTaHHBIX HEHUPOHHBIX CeTEH (TOYHOCTH PacO3HABAHHUS

Ha KaX0M dTane (o0ydeHue, TESCTUpOBaHNE, BEPUPHUKAITUS ), CKOPOCTh 0OyUEHUS U T.I.

11) Ocpopmute oTHeT 10 TAOOPATOPHOI padoTe

Xo1 paboThL, CTPYKTYPa U hopma oTUETA O J1a00PaATOPHOM paboTe U TpeOOBAHUSA K O(DOPMIICHHUIO

oT4era o J1abopaTopHOU PadoTe OPEACTABICHBI [0 CCHUIKE

https://pro.quap.ru/get-task/06803d8f1d0329a5ed9h463f747885a6

JlabopaTopHas pa6ora Ne 4 «Pa3zpaboTka cCBepTOYHON HEHPOHHON CETH»

Heanb

padoTbl — M3y4YEHHE AapXUTEKTYpPhl U MPUHLUIIOB (PYHKIIMOHUPOBAHUSI CBEPTOUHBIX

HelipoHHbIX ceTeil. IlpuoOpereHre HAaBBHIKOB pa3paOOTKH CBEPTOUYHBIX HEHPOHHBIX CETe B
MatLab

1)
2)

3)

4)

5)

3ananue K 1abopaTopHoii padote Ne 4:

W3yuute apXUTEKTOPY CBEPTOUHOW HEHPOHHOM CETH U JTaIbl e pa3padotku B MarLab.
Co3paiiTe BXOAHYHO BBIOOPKM JaHHBIX ((ailnel ¢ u300paxkeHusMu (unpp/OyKB/3HAKOB
30/IMaKa/CMAMIIOB) — JIJIsl KQKIOTO DK3eMIUBIpe M300paKEeHUS HECKOJBKO peaTh3alliii)
JUIs 00YUYEHHsI CBEPTOYHOM CETH.

BxomHyto BBIOOPKY pa3/iennuTe Ha TPU HENepeceKaromuecs MOAMHOXKECTBA (JaHHBIC IS
o0yuyeHHUs1, TaHHbIE JUI TECTUPOBAHMS, JaHHBIC JJIsl BepUUKALIMUA CETH)

CrnpoekTupyiTe apXUTEKTYpPy CBEPTOYHOW HEHPOHHOW CeTH (THI W KOJMYECTBO CIIOCB
CEeTH, KOJIMYECTBO HEWPOHOB HA KKJOM CJIOE, BHJ M MapaMeTpbl PYHKIUH aKTHUBAIIWH,
KOJMYECTBO 310X O0YUYEeHHUs).

B MatLab’2020 co3maiite CBEpXTOYHYIO HEHPOHHYIO CETh, PEATH3YIOIIYIO (DYHKIIHUIO
pacro3HaBaHMs 3aJaHHOTO H300pakeHus (M3o0pakeHuss 1udp i1 OO0ydYeHHs


https://pro.guap.ru/get-task/673f062ff2c08f9348bc5e6a0d6d93ed
https://pro.guap.ru/get-task/06803d8f1d0329a5ed9b463f747885a6

3arpy’karorcsi U3 (paiaoB, CO3JaHHBIX CAMOCTOSITENIbHO) M O0YYarollytocsl ¢ HOMOILbIO
anropuTMa oOpaTHOTO PaCIPOCTPAHCHUS OIIMOKH.

6) OOyunTe CBEpPXTOUHYIO HEWPOHHYIO ceTh. Ompenenute ommoOKy oOyuenus (I'paduk
OImMOKN 00yYeHHUsT BEIBOJIUTH Ha POpPMY).

7) IlporecTupyiiTe CBEpXTOYHYIO HEHpPOHHYIO ceTh. Ompenenure OMMUOKY TECTUPOBAHUS
(I'padux ommbKyU TECTUPOBAHUS C APYTUM LIBETOM J00ABUTH B TOT )K€ KOHTEHHEp, TIe
oToOpakaeTcsi OmoOKa 00y4IeHHS )

8) Bepuduiupyiite cBepXTOUHYI0 HEHPOHHYIO ceTh. OmpeaenanuTe omrOKy BepruprKauu
(I'padux ommbky BepupUKalnu ¢ IPYrUM IIBETOM J0OaBUTH B TOT K€ KOHTEHHEp, T1e
oToOpakaeTcs OmMoOKa 00y4IeHNS)

9) IloBropute 1maru 4-8 AJsl CBEPXTOUHYIO HEMPOHHOM CETH C MHOM apXUTEKTYPOid

10) CpaBuure 3 GEKTUBHOCTH pa3pabOTaHHBIX HEMPOHHBIX CETEl (TOYHOCTH PACIIO3HABAHHUS
Ha KaXJ0M dTane (o0yueHue, TeCTUPOBaHNE, BEpUPHUKAIIUs ), CKOPOCTh 00yUEHUS U T.I.

11) Ocpopmute oT4eT 10 TAOOPATOPHOI padoTe

Xoa paboTsl, CTpYKTYPa ¥ hopma oTueTa 0 1a00paTtopHOM paboTe U TpeOOBaAHUA K O(DOPMIICHUIO
oT4eTa 0 J1a00PaTOPHOM paboTe NPEACTABIEHBI IO CCHUIKE

https://pro.quap.ru/get-task/5b1d40781532b3adac403ab9d3f966¢2

JlaGopatopnas padora Ne 5 " Camoopranusytomiascs cetb Koxonena '

Heas  paborbi:  [lpoBeseHue  MHTEIUIEKTYadbHOTO  aHalu3a  M300pakeHUi
camoopranusyoieics cerbto Koxonena.

3ananue K 1adopaTopHoii padore Ne 5:

1) M3yunth marepuaisl "»KUBOro" CKpUNTa, IPUBEIEHHOTO B JAHHOM JIOKyMEHTE

2) [IpoBecTu mpenBapUTENbHYIO MTOATOTOBKY M aHATHU3 JaTa-CETOB U300paKeHUI

3) IIpoBectu kaaccuUKaIMiO H300pakeHNH caMOOpraHu3yomieiics cetbio KoxoHneHa.

4) Otuer mo nabopaTtopHOW pabOTe MpPEeACTaBUTH B BHUAEC 'KUBOTO" CKpHITAa C
pe3ynbTaTaMu aHalu3a COOCTBEHHBIX JKYpPHAJIOB 0€30MacHOCTH, a Takke B Buae pdf mokymeHTa
JTAHHOT'O CKPUIITA.

Xoa paboTel, CTPYKTypa M dopma oTdera o j1abopaTopHoil paboTe W TpeOoBaHHS K
obopmieHHI0  oTyeTa 0  5abopaTOpHOW  paboTe  MPEeACTaBICHbI MO  CCBHUIKE
https://pro.quap.ru/inside#tasks/81452

11.5. Metonuyeckue yKazaHus Uil OOYYaIOIMIMXCS MO TMPOXOXKACHUIO KYpPCOBOTO
MIPOEKTUPOBAHHMS/BBITIOTHEHUST KyPCOBOM PAOOTHI YUeOHbIM NAAHOM He NPedyCMOMPEHO

11.6. MeToaudeckue ykazaHUs ISl OOYYaIOMIMXCS M0 MPOXOKIACHUIO CAaMOCTOATEIHHOM
paboThI

B xojie BBITONHEHUS CAMOCTOSTEIBLHOW PaOOThI, 0OYYAFOIINICS BBIONHIET PabOTy IO
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE MpeErnojaBaTeisi, HO 0e3 ero HEemoCpeICTBEHHOTO
y4acTus.

st oOydaromuxcss O 3a09HON (hopMme OOydeHHs, CaMOCTOSITeNIbHAs padoTa MOXKET
BKJIFOYATh B C€0s1 KOHTPOJBHYIO paboTy.

B mporiecce BBITIOTHEHUS CaMOCTOSATENBHONW padoThl, y oOyuarorierocs (Gopmupyercs
nenecooOpa3Hoe MIaHUPOBaHHE pabOYero BpeMEHHU, KOTOPOe MO3BOJSET UM Pa3BUBATh YMEHHUS
Y HaBBIKM B YCBOCHMM M CHUCTEMATH3allMd MPUOOpETaeMbIX 3HAHUM, 00ecredyrBaeT BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B TIepHOa OOYdYeHHs, IIOMOTAeT IIOJIyYUTh HABBIKA TIOBBIIIICHUS
po(hecCHOHANBEHOTO YPOBHS.

MetoauueckumMu ~ MaTepuajaMH, — HAOpaBiSIOLIMMU  CaMOCTOSITEIbHYIO  paboTy
00y4aroNuXCs SIBISIFOTCS:

— y4eOHO-METOAMYECKUN MaTepuai Mo JUCUUIUINHE;

— METOAMYECKHE yKa3aHMs IO BBIMOJHEHHUIO KOHTPOIBHBIX paboT (A1 00ydaromuxcs
o 3204HOU (hopme 0OydeHHUS).



https://pro.guap.ru/get-task/5b1d40781532b3adac403ab9d3f966c2
https://pro.guap.ru/inside#tasks/81452

11.7. Meroauveckue yKa3zaHUsA I OOYYAIOIIUXCS IO TMPOXOXKIECHHUIO TEKYIIEeTro
KOHTPOJISl YCIIEBAEMOCTH.

Texkymuii KOHTPOJb YCIEBAEMOCTH IPENyCMAaTPUBAET KOHTPOJIb KadecTBa 3HAHUMN
00y4Yaromuxcs, OCYIIECTBISEMOr0 B TEUCHHUE CEMECTpa C IENbI0 OLIEHMBAHUS XO/a OCBOCHUS
JUCLUILIAHBL.

11.8. Metoauueckue ykazaHus Ui 0Oy4aromuXcs MO MPOXOXKACHUIO MPOMEKYTOUHOM
aTTECTALINN.

[lpomexxyTounass  arrectanusi  OOydYalOMIMXCS — NpEIyCMaTpUBaeT  OLICHHBAHUE
NPOMEXXYTOUYHBIX U OKOHYATENBHBIX PE3yJbTaTOB 00y4deHus Mo aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— DK3aMeH — ¢opMa OLEHKH 3HAHWH, MOJYyYEHHBIX OOydJalommMcs B Tpolecce
U3yUYeHHs BCEH NUCIMIUIMHBI MM €€ YacTH, HaBBIKOB CAMOCTOSITENbHONW pabOThl, CHOCOOHOCTH
IIPUMEHATh UX Ul PEIIEHUs NPAaKTUYECKHUX 3ajJad. OK3aMEH, KaK IPaBHJIO, NMPOBOJIUTCS B
IIEPUOJ DSK3aMEHALIMOHHOM CECCUM M 3aBEpIUACTCs aTTECTAMOHHOW OLICHKOM «OTJIIMYHOY,
«XOPOILO0Y», «YJOBIECTBOPUTEIBHO», «HEYIOBIETBOPUTEIBHOY.

— 3a4eT — 3TO (hopMa OLIEHKU 3HAHWM, MOJyYEHHBIX OOydaroOIUMCs B XOJI€ M3Y4YECHUS
y4eOHOM JIHMCUUIUIMHBI B LIEJIOM WK IPOMEXKYTOYHAs (110 OKOHYaHUM CEMECTpa) OLEHKA 3HAHUM
00yYaroImuMcsl 0 OTAEIbHBIM pazjiesiaM AUCUUIUIMHBI ¢ aTTECTAllMOHHON OLIEHKOHM «3aYyTeHO»
WIH «HE 3a4TCHO.

— muddepeHIMpoBaHHBI 3a4eT — 93TO (opMa OIEHKM 3HAHUH, TONy4YEHHBIX
o0yyYaromuMcsl Py U3yYE€HUH JTUCLMIUIMHBL, IIPU BBINOJHEHUH KypCOBBIX MIPOEKTOB, KYpPCOBBIX
paboT, HayYHO-HMCCIEI0BATENBCKUX PA0OT U MPOXOKICHUN MPAKTUK C ATTECTALlMOHHON OLIEHKOMN
«OTJIMYHO», «XOPOILO», «YAOBIETBOPUTENHHO», «HEYIOBIETBOPUTEILHOY.

CucreMa OLIEHOK IpU INPOBENCHUU INPOMEKYTOUYHOM aTTECTALMU OCYLLECTBIISIETCS B
cooTBeTCTBUU ¢ TpeboBaHusMu llonoxeHuit «O TeKyleM KOHTPOJIE YCIIEBAEMOCTH U
MIPOMEXKYTOUHOM arrectauuu cTyaeHToB ['YAIL, oOywarommuxcss 1o MporpaMMaM BBICIIETO
obpazoBanus» M «O MOAYIBHO-PEUTUHIOBOW CHCTEME OLEHKH KauyecTBa Y4yeOHOW paboThI

ctyaeHToB B ['YAID».



JIuct BHECEHUSI U3MEHEHUH B pabouylo IpOorpaMMy JTUCLUILUIUHBIL

[arta BHECEHUSs
W3MEHEHHUHN U
JIOTIOJTHCHUH.

IToamnuck BHECHIETO
M3MCHCHUS

CopepxaHue U3MEHEHHUH U TOTIOTHEHU I

Jata 1 Ne

MIPOTOKOJIA
3acelaHus
Kageapsl

Ilomnuce
3aB.
kadenpoi




