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AnHHOTAIUSA

Jucuunnnua «BBenenue B MammHHOE OOYYeHHE» BXOJUT B 00pa30BaTENbHYIO
IporpamMmy BbICIIET0 00pa30BaHMs — IIPOrpaMMy MarucTpaTypbl 110 HAIPABJICHUIO OATOTOBKH/
cnenuansioctd  09.04.01 «Wudopmatika u BeIMHCIHATEIbHAS TEXHHKA» HAIMPABICHHOCTH
«Bcerpoennbie cucreMbl 00paboOTKM MH(OpPMANUK W ynpaBieHus». JUCLHUIUIMHA peannu3yercs
kadenpoit «Neldy.

JlucuuninHa HaueneHa Ha GOPMHPOBAHUE y BBITYCKHHKA CIIETYIOIIMX KOMITETCHIIUH:

IIK-2 «CnocobeH oCywecTBISATh HWHTETPALMI0 W  BHEJAPEHHE pa3pabdoTaHHOro
MIPOrPaMMHOT0 00€CIIeueHHsI, BHIYMCIUTENBHBIX CUCTEM, KOMMYHHUKALHOHHOTO 000PY10BAHHUS»

CozaepxaHue AUCLUIUIMHBI OXBATBHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C TEXHOJIOTUSMHU
HCKYCCTBEHHOT'O MHTEIUIEKTA, HCKYCCTBEHHBIX HEHPOHHBIX CETeH, MX 00Y4YEHHs U IPUMCHECHHUSI.

[IpenonaBanne AMCHMIUIMHBL TPEAyCMaTPUBAET Ciexyromme (HOpMbl OpraHU3aLUu
y4eOHOro nporecca: JIEKIHH, JJabopaTOpHble PaboTHI.

IIporpamMmoil AMCHMIUIMHBI IPEXYyCMOTPEHBI CIIEAYIONIME BUABI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCHIEBAEMOCTH, IIPOMEXYTOUHAs aTTecTanus B Gpopme 3auera.

OO0miast TPyIOEMKOCTh OCBOCHHUS IMCLMIUIMHBI COCTaBJISCT 2 3a4EeTHBIX €IUHULEL, 72
yaca.

SI3bIK OOyUEHHUS 110 JUCHHUIUIMHE KPYCCKHUN

1. TlepedyeHb MIaHUPYEMBIX PE3yJIbTATOB O0YUYEHHS 11O AUCLHUILIHHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

B pesynbrarte W3ydeHHs MAHHOTO Kypca CTYASHTBHI MPUOOPETAIOT KOMIETCHIHH H
3HAHUS, CBS3aHHBIC C TEXHOJIOTHAMH HCKYCCTBEHHOTO MHTEIUICKTA, HCKYCCTBEHHBIX HEHPOHHBIX
ceTei, nx 00y4eHHs! U MPUMEHEHHUSI.

1.2. ducuuminmHa BXOJUT B  COCTaB  4acTH, (OPMHPYEMOH  y4aCTHHKaMHU
00pa30BaTeNbHBIX OTHOIICHUI, 00pa30BaTENBLHON MPOTPaMMBI BRICIIEr0 0Opa3oBaHus (nanee —
OII BO).

1.3. TlepeyeHb IUIAaHUPYEMBIX PE3YJILTATOB O0YUEHHMS 110 IUCLUHUIUINHE, COOTHECCHHBIX C
ITaHUPYEeMBIMH pe3yibTatamu ocBoeHust OI1 BO.

B pesynbrare n3ydeHus AMCUHUIUIMHBI 00YYaIOIUIMIACS JODKEH 00J1agaTh CIACAyIOIUMU
KOMIICTCHIMSIMU WM MX YacTIMH. KOMIETeHINH U MHIUKATOPBI UX JOCTHKECHUS IPHBE/ICHBI B
Tabumue 1.

Ta6auua 1 — [epeueHb KOMIETESHIMNA U HHIUKATOPOB HX JIOCTHKCHHUSI

Kateropus (rpynna) | Kox u HaumenoBanue | Koa v HauMeHOBaHHE HHAMKATOPA JOCTHXKEHUS
KOMIETEHIUU KOMIICTCHIIUH KOMIICTCHIIUH
I1K-2 Cnocoben
I1K-2.3.1 3HaTh OCHOBBI APXUTEKTYPbI,
OCYIIECTBIIATh N
YCTPOMCTBO U MPUHLKITBI (DYHKIMOHHPOBAHHS
UHTETPaLUIo U
BHEIPCHIE BBIYMCIIUTENIBHBIX HHOOPMALMOHHBIX CUCTEM U
P KOMMYHUKALHOHHOTO 000pYy10BaHUs
pa3paboTaHHOTO
[podeccronansHbie HDOrDAMMHOLO TIK-2.Y.1 ymeTs MpOBOANUTE HHTETPALHIO U
KOMIIETESHIIUH ogecget{eﬂm BHEJIPEHHE BBIYHUCIUTEIbHBIX HH(OPMAIMOHHBIX
’ CHCTEM U KOMMYHHUKAIHOHHOTO 000pYy10BaHUS
BBIYNCIUTENBHBIX
cneTem T1K-2.B.1 BnageTh HaBLIKAMHU OLIEHKH KayeCcTBa
’ pa3padaTbIBaeMBbIX IIPOTrPaAMMHBIX U/HIIH
KOMMYHHUKAIHOHHOTO
anmaparHbIX CPeJCTB
o0opyoBaHust

2. Mecro gucuumiuHsl B crpykrype OI1

JucuumirHa MOXeT 0a3UpOBaThCsl HA 3HAHUAX, PaHEee MPUOOPETEHHBIX 00YYAIOINMHCS
IPY U3YYSHUH CIEYIOMNX JUCLMILIHH!

— «CrarucTukar.

— «[lapannensHoe POrpaMMHUPOBAHHE)»

3HaHUs, MOJIy4EHHBIC IIPU U3YYEHUM MaTepHaja JAHHON IUCLMIUIMHBI, MMEIOT Kak
CaMOCTOATEIBHOE 3HAYEHHE, TAK U MOI'YT HCIOJIb30BAThCSA IIPU U3YYEHUHU APYTUX AUCLUIIINH:

— «Cetu OBM 1 TenekoMMyHHKaLUN»,

— «Cneuucuxanys 1 BepupUKaLus CHCTEM U CETEN».

3. OObeM u TPYAOEMKOCTb TUCLIUTIITHHBI
JlanHble 00 00meM 00beMe IUCLUILIMHBI, TPYAOEMKOCTH OTIEIbHBIX BHJIOB Y4EeOHOM
paboThI IO TUCHHUILTHHE (M paclpe/ieieHIe 3TON TPYAOSMKOCTH [0 CEMECTPaM) MPEACTABICHBI B
Taduumie 2.

Tabnuia 2 — O6beM U TPYAOEMKOCTh TUCIUIIHHBI

TpynoemkocTs Mo
Buz yueGHO# paboThl Bcero ceMecTpam
Ne2
1 2 3
Oowan mpyooemkocms OuUCUUnIUHDL, 272 272
3E/ (uac)
H3 Hux yacoe npakmu4eckoil n0020MmoeKu 34 34
Ayoumopnuie 3anamus, BCETO 4ac. 34 34




B TOM YHCJIC:

nexuuu (J1), (vac)

npakTuueckue/cemunapckue 3anstus (I13),

17 17
(uac)
naboparopusie padotsl (JIP), (uac) 17 17
KypcoBo#i npoekT (padora) (KII, KP), (dac)
9K3aMeH, (4ac)
Camocmoamenvnas paboma, Bcero (yac) 38 38
Buo npomesicymounoin ammecmayuu: 3a4er,
mapd. 3ager, sk3amen (3auer, Judd. 3ay, | Bauer 3ager

DK3.*%)

3 -~
le/lMeanl/Ie: KaHIUJATCKUH 3K3aMECH

Tabauua 3 — Paszesnbl, TeMbl JUCUUIUIMHBL, UX TPYA0€MKOCTh

4. ConepxaHue TUCIUTLTHHB
4.1. PacnpeneneHue TpyI0EMKOCTH AUCUUILIMHEL IO pa3/iesiaM U BUIaM 3aHATHH.
Paznensl, TeMBI AUCIUIUIMHEI U UX TPYJOEMKOCTb IIPUBEACHBI B Tabnuie 3.

KOHTpOJIHpyeMoe 00ydeHHe
Kpartkoe onucanme oCHOBHBIX
MOIX0/I0B K O0YUYCHHUIO
HEWPOHHBIX CETEH.

Tewma 1.2 JIuneitnas perpeccust
OnucaHue MaTeMaTH4ECKOro
anrmapara JUHEHHOHN perpeccuu.
Kpatkoe onucanue npuMeHeHHs
JIMHEHHON perpeccuu B
MAIIMHHOM OOy4YCHHH.

Tewma 1.3 I'pagreHTHEI cITycK
OnucaHne MaTeMaTHIECKOTro
armnapara IpaJueHTHOTO CITyCcKa.
Kpatkoe onucanne npumMeHeHne
TPaJInCHTHOTO CITyCKa B
MAIIMHHOM OOy4YCHHH.

Pasienbl, TEMBI TUCIHIUIAHEI Jexwn | T13(C3) | JIP ‘ KT ‘ CPC
(gac) (1ac) (gac) (1ac) (gac)
CewmecTp 2

Pasnen 1. OCHOBHBIC TEPMHHBI ¥ IPUHIIUIIBI 4 7
Pasnen 2. BBeieHne B MammmHHOE 00y4YeHUE 2 4 6
Paznien 3. icKyccTBEHHBIE HEHPOHHBIE CETH 2 4 6
Paznen 4. MeToz ONOPHBIX BEKTOPOB 3 3 7
Pazzen 5. OOyuenue 6e3 yuurens 3 3 6
Paznen 6. Kpocc-Banuparust 3 3 6
Hroro B cemectpe: 17 17 38
Wroro 0 17 17 0 38

Tabmuia 4 — Comeprkanue pas,

4.2. CopepxaHue paseioB U TEM JICKINOHHbIX 3aHATHH.
ConeprkaHue pa3zieioB U TeM JEKIIHOHHbIX 3aHATHH MPUBEACHO B Tabnuie 4.

JCJIOB M TEM JICKIIMOHHOI'O ITUKJIA

Howmep pasnena

HasBanue u CoACpIKAHUC Pa3aC/IOB U TEM JICKIITUOHHBIX 3aHATHI

4.3. Ilpaktuueckue (CEMMHAPCKHUE) 3aHATHS
TeMbl IPAKTUYECKUX 3aHATHI U UX TPYAO0EMKOCTh PUBEICHBI B TAOIHIIE 5.

Tabnuua 5 — [IpakTH4ecKHe 3aHATHSI U UX TPYJIOEMKOCTh

BBenenue B MalvHHOE
o0yueHue

Tema 2.1 MacmrabupoBanue
byHKIHi

Onucanue MeTo1a
ONTHUMHU3ALUH HabOpa
HE3aBUCUMBIX EPEMEHHBIX HJIH
¢dyukumii ganaeix. O630p
METOJI0B MHHHMAKCHOM
HOpMAaJM3aluH, CpeIHen
HOpMaJ3aluH,
CTaHJAPTH3AIMHU U MTOATOHA MO
pa3mep OioKa.

Tewma 2.2 IlepeocHamienue u
perysipusanus

Onucanue mpooIemMbl
nepeocHamenus. Kparkuit
0030p cIocOO0B perysipu3auu
¥ 00X0JI0B IpodiIeM
MePEOCHAIIICHUSL.

Tema 2.3 Jloructudeckast
perpeccus

OnucaHne JOTUCTHIECKON
perpeccuu, OMHApHBIX
JTIMXOTOMHI 3aBUCHMBIX
MepEeMEHHBIX.

W3 Hux Ne
Dopmbl o
Ne o TpymoeMKoCTb, | TpaKTHIECKOi | pa3aena
TeMbl NPaKTHYECKUX 3aHATHH | MPaKTHYECKUX
/1 o (gac) MOJITOTOBKH, | TUCLIUAIT
3aHATHH
(gac) JIUHBI
Cemectp 2
OCHOBHBIE TEPMUHBI H 1
NPUHIMIIBL. 4
Tema 1.1 oOy4enue ¢ yuurenem,
0e3 y4YHTesl U MoJTy-

HckyccTBeHHBIE HEUPOHHBIE
cetu

Tewma 3.1 Beenenue B
HEHPOHHBIE CETH

Onucanue padoThl HEHPOHOB,
KpaTKasi HICTOPHUS CO3/1aHUs
MOJIeNIeH NCKYCCTBEHHBIX
HEWPOHOB, HEHPOHHBIE CETH.
OnucaHne OCHOBHBIX BHJIOB
HEHPOHHBIX ceTeil.




Tema 3.2 IIpsimoe
pacmpocTpaHEeHHE

Omnucanue paboThI ceTelt co
CKPBITHIMH YPOBHSIMH.
Onucanue paboThl HEHPOHHBIX
ceTeil ¢ MPsIMbIM
pacnpocTpaHeHuEM
MOJIKPEIICHHS.

Tema 3.3 Cetr ¢ 0OpaTHBIM
pacrpocTpaHEeHHEe
(Backpropagation)

Orncanye paboTH HEHPOHHBIX
cereit ¢ 0OpaTHBIM
pacrnpocTpaHeHuEM
HOJKPEIUICHUS
(Backpropagation).

Tema 6.1 Bapuantsl kpocc-
BaJIUIALUH

HWcuepnpiBatomias Kpocc-
BaJIMJALHsl, HEHCUEPITBIBAOILAS
KpOCC-BaJIN/IAIMs, BIOKEHHAS
KpOCC-BaJIJALHS.

Tewma 6.2 IIpumeneHue kpocc-
BaJIMJIALUH B MALLIHHHOM
00y4eHun

O030p BapraHTOB PUMEHCHHUS
KpOCC-BaJlUJIALMK B MAIIUHHOM
o0y4eHnH

Bcero

17

MerToz OHOPHBIX BEKTOPOB
Tema 4.1 NnTepnperanus
METO/1a OIIOPHBIX BEKTOPOB
Onucanue crnoco0oB nepeBoaa
BEKTOPOB B IPOCTPAHCTBA
Goubliell pa3sMepHOCTH.

Tema 4.2 O6yuenue
HpU3HAKAMU

ABTOMaTH4ecKoe 0OHapyKeHHe
npecTaBiIeHi, HeOOXOAUMBIX
JUTSL BBISIBIICHUS TIPU3HAKOB HJIH
KJTacCU(pUKALUH HCXOHBIX
JIAHHBIX.

Tema 4.3 MeTo ONOpHBIX
BEKTOPOB C SAPAMH
Paccmotpenue yiydienus
METO/1a OIIOPHBIX BEKTOPOB C
oMoIbIo sifep. Smpa,
HO3BOJISIIOIIME CTPOUTH
HEJIMHEHHBIC Pa3ICIUTEIH.
0030p pa3nUYHBIX SACP.

4.4. JlaGopaTopHble 3aHATUS

Tembl 1a60paTOPHBIX 3aHATHI U UX TPYLO0EMKOCTb IIPUBEJIEHBI B TA0IUIIE 6.

Tabnuia 6 — JJabopaTtopHble 3aHATHSI U UX TPYJIOEMKOCTh

Ne
Ne HaumMeHoBaHue 1a00paTopHBIX paboT Tpynoemxocts, | pasnena
/m (gac) JTACIIHIT
JIMHBI
Cemectp 2
1 HckyccTBeHHBIE HEHPOHHBIE CETH 4 2
2 MeToa OIOPHBIX BEKTOPOB 4 3
3 | Obyuenue 6e3 yuurens 3 4
4 Kpocc-Banunanms 3 5
5 | KpuBble 00yueHust 3 6
Bcero 17

OOyuenue 6e3 yaurens
Tema 5.1 Knacrepuzanus: k-
CpeIHUX

Paccmotpenue meto10B
Kiactepuzanuu. Paccmorpenue
merona k-cpeanux

Tema 5.2 AHanu3 riaBHBIX
KOMIIOHEHTOB.

00630p mMeToza.
JlnaroHanuzauus
KOBapHAI[MOHHOH MaTPHIBL.
CHHTYISIpHOE pa3ioXKeHue
Marpuusl. OcraToqHas
JICTICPCHSI.

4.5. KypcoBoe npoekTrpoBaHue/ BHITOJIHEHHE KYPCOBOH pabOThI

YueOGHbIM IUIAaHOM HE MPEYCMOTPEHO

4.6. CamocTrositenbHas paboTa 00yYaroIIXCst

Buisl camocTosiTennbHON paboThl U €€ TPYJOeMKOCTb IpUBE/eHbI B Tabiuie 7.

Tabnuia 7 — Buisl caMOCTOSITENBbHON paboThl M €€ TPYJI0EeMKOCTh
. Bcero, | Cemectp 2,
Buz camocrosiTenbHOM pabOThI
qac yac
1 2 3
W3yuyeHune TeopeTHIECKOro MaTepraa
20 20
nuciuminael (TO)
Kypcosoe npoekruposanue (KI1, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Beinonuenue pedepara (P)
IoaroroBka K TeKyieMy KOHTPOJIIO 10 10

ycneBaemoctu (TKY)

Jlomaninee 3aaanue (J13)

Kpocc-Banmumanus

Konrposnbabie padbotsl 3a04anKoB (KP3)




IToaroroBka K MpoOMEKyTOUHOM
atrecranuu (I1A)

Bceero: 38 38

5. IlepedeHb y4eOHO-METOANUECCKOTO 00ECICUeHHs
IUTSL CAMOCTOSITEIILHOM PabOoThI 00YUYArOIIMXCS IO TUCIUILTHHE (MO/IYIIIO)
Y4eOHO-MeTOANYECKHEe MaTepHalbl Ui CAMOCTOSTENBHONH paboThl 00YYAIOMIMXCS YKa3aHbI B
ma. 7-11.

6. IlepedeHb MEUATHBIX U AIEKTPOHHBIX YYEOHBIX U3AaHUH
[lepeueHp nevaTHBIX M AIEKTPOHHBIX YU€OHBIX U3AaHUN IPUBEICH B Tabnuie 8.
Tabnuia 8— [lepeueHp ne4aTHBIX M JICKTPOHHBIX yueOHbIX H3IaHUI

9. MarepuaiibHO-TeXHHYECKas 6a3a
CocTtaB  MaTepHalbHO-TEXHHYECKOH  0a3bl, HEOOXOAMMOI I  OCYIIECTBICHHS
00pazoBaTenbHOro Mpolecca 1o AUCIUIUIMHE, PECTaBlIeH B Tadaunel2.

Tabnuia 12 — CoctaB MaTepuanbHO-TEXHUYECKON 0a3bl

Ne HaumenoBanue cocTaBHOM yacTu Howmep ayauropuu
n/m MaTepHaIbHO-TEXHIYECKOH 0a3bl (Ipr HEOOXOIMMOCTH)

JlexuoHHas ayAuTOpHs

2 MynpTHMenHifHAS JIEKIIMOHHAS 2y IUTOPHS

10. OuenouHble cpeacTBa UIsl IPOBEACHUS IPOMEKYTOUHOM aTTeCTallul
10.1. CocraB OLIEHOYHBIX CPEACTB JUI MHPOBEICHHUS MPOMEKYTOYHOW aTTeCTALHU
00y4aronumxcs M0 JUCHUIUTMHE TpUBeIeH B Tabmuie 13.
Tabmuua 13 — CocraB OLIGHOYHBIX CPEJICTB JJIs TPOBEJICHUS IPOMEXKYTOYHO aTTeCTaIlMU

By npoMexyTouHOH aTTecTaluu [TepeyeHb OLIEHOYHBIX CPEACTB

3auer CnHcoK BOIIPOCOB

Koymuectso
9K3eMIULIPOB B
Tudp/ OuoboTeKe
URL apec Bubnuorpaduyeckast cebliika (pome
MEKTPOHHBIX
9K3EMILIIPOB)
https://ipython.org/notebook.html IPython “Notebook”
https://www.sciencedirect.com/browse/journals- ScienceDirect “Machine
and-books/m?subject=artificial-intelligence Learning”

7. TlepeyeHs 3IEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
HH(pOPMALIMOHHO-TEIEKOMMYHUKALIMOHHOM ceTr «IHTepHeT»
Ilepeuens 3JIEKTPOHHBIX 00pa3zoBaTeIbHBIX pecypcoB nH(OpPMAIIHOHHO-
TENICKOMMYHHMKAIMOHHON ceTH  «VIHTepHeT», HEOOXOMMMBIX JUII OCBOCHMS JTHUCLMIUTHHBI
npuBezieH B Tabuune 9.

10.2. B kadecTBe KpHTEpPHUEB OLCHKH YPOBHS CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIICTCHIINH 00y4aroIMMHCA IPUMEHSeTCs 5-0alibHas MIKaga OLEHKH CHOPMHPOBAHHOCTH
KOMIIETeHIIMH, KoTOpasi IpuBejieHa B Tabauue 14. B Teuenue cemecTpa MOXKET UCIIONB30BATLCA
100-6annpHas  mKana  MOJYJBHO-DEHTHHIOBOM  CHCTEMbl ~ YHHUBEPCHTETa,  IIpaBUIIA
UCIOb30BaHMs KOTOPOH, YCTAHOBIEHBI COOTBETCTBYIOUIUM JIOKAIBHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabnuia 14 —Kpurepun oueHKr YpOBHsI CHOPMHUPOBAHHOCTH KOMITETCHIIMI

OlIeHKa KOMIICTCHIIHH

XapaxTepHucTrKa CHOPMUPOBAHHBIX KOMITETEHIIMH
5-OasuibHas IIKaIa P bopp:

Tabmuma 9 — IlepeueHp ONEKTPOHHBIX 00pa30BATEIbHBIX PECYPCOB HH(OPMALMOHHO-
TEJICKOMMYHUKAIIMOHHOHU ceTu «VHTepHeT»
URL anpec HanmenoBanue

www.sciencedirect.com | ba3za 3manuii ScienceDirect

8. IlepeueHb MHPOPMALIMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenr nporpaMMHOro oOOECIEUeHHs, HCIOIb3YEMOTr0 IPH OCYLIECTBICHUU
00pa30BaTeIbHOrO MpoLecca Mo JUCLUILIHHE.
IlepedeHp UCONB3yEMOro MPOrPaMMHOr0 obecrieueHust npeacTasieH B Tadmuie 10.

Ta6nua 10— Ilepederp nporpaMMHOro obecreueHus

— 00y4Jarouiicst ITyGOKO W BCECTOPOHHE YCBOWII ITPOrPaMMHBIN MaTepual;

— YBEPEHHO, JIOTUYHO, TOCIIEIOBATEIFHO M TPAMOTHO €T0 H3JIaraeT;

— ONHMpasCh Ha 3HAHUS OCHOBHOH U JIOTOJHUTENBHON JHTEpaTyphl, TECHO
«OTIIMYHO» NPUBSA3BIBACT  YCBOCHHBIC  HAy4yHBIC  IOJNOXKEHUS € NPaKTUYECKOM
«3aYTCHOM JIeSITENIbHOCTBIO HAITPABIICHHUS;

— yMeJI0 000CHOBBIBAET U apI'yMEHTUPYET BBIIBUTACMbIC UM HJICH;

— JIeNIaeT BBIBO/IBI M 0000IICHHS;

— cBOOOIHO BJIAJICET CUCTEMOM CIIEIMAIN3HPOBAHHBIX ITOHATHIA.

Ne i/ HaumenoBanue

He npenycmotpeno

8.2. [lepeuenn HH()OPMALIHOHHO-CIIPABOYHBIX CHCTEM,UCIIOJIb3YEMBbIX pu
OCYLIECTBICHUH 00pa30BaTEILHOrO MPOLECCa 110 AUCIHUILIIHHE

IlepedyeHbp HCMONB3yeMbIX HH()OPMAIMOHHO-CIIPABOYHBIX CHCTEM IIPEACTABICH B
Tabumne 11.

Tabnuua 11— IlepeueHp nHGOPMATHOHHO-CIIPABOYHBIX CHCTEM

— 00y4arOIMIiiCs TBEPAO YCBOWI IPOrPAMMHBIA MaTephal, IPaMOTHO H IO
CYILECTBY M3JIaracT ero, OMMPasiCh Ha 3HAHUS OCHOBHOM JINTEPATYPHI;

— He JIOMyCKaeT CYIeCTBEHHBIX HETOUHOCTEH;

«XOpOLLIO» — YBS3bIBAET  YCBOGHHBIE  3HAHHMS C  MPAKTHYECKOH  JESTEIbHOCTBIO
«3aUTEHO» HATPABJICHNS;

— apryMEHTHPYET Hay4HbIE MTOJIOKEHHS;

— JIeTaeT BEIBOJBI M 000O0IIECHHS;

— BJIaJICET CHCTEMOM CIEIMaIM3UPOBAHHBIX TIOHSTHH.

Ne i/ HaunmenoBanue

— 00y4Yarolmuiicst yCBOMJ TOJNBKO OCHOBHOW TPOrPaMMHBIH MaTepHal, o

CYILECTBY M3JIaraet ero, OMMpasich Ha 3HAHUS TOJILKO OCHOBHOM JINTEPATYPBI;

— JIONYCKAeT HECYIIECTBEHHBIC OIINOKM U HETOYHOCTH;

«YJIOBIICTBOPHUTEIIGHO» | — HCTIBITBIBACT ~ 3aTPYAHCHHsS B  NPAKTHYECKOM [MPUMCHCHHHM  3HAHHMH
«3AUTEHO» HaIpaBJICHUS;

— c1abo apryMeHTHPYET Hay4HbIC TOJI0KEHHUS,

— 3aTpyAHseTCs B HOPMYIHPOBAHUH BBIBOJOB U 000OIICHUH;

— YaCTHUYHO BJIAJICCT CUCTEMOH CIICIHATN3HPOBAHHbIX MTOHSITHI.

He npenycmotpeno




OrieHKa KOMIETEHIMI

F—— a XapaxTeprcTiKa c)OpMUPOBAHHBIX KOMITCTCHII

— 00ydaroIHiics: He YCBOWII 3HAYMTENIBHOM YaCTH POTPAMMHOTO MaTepHana;
— JIOMyCKAET CYyNIECTBEHHBIE OIMMOKM U HETOYHOCTH MPH PACCMOTPEHHH
«HEYJIOBIIETBOPUTENBHOY | MPOOIIEM B KOHKPETHOM HaIIPaBJICHNN;
«HE 3aUTEHO» — HCTIBITHIBAET TPYAHOCTH B IIPAKTHYECKOM MPUMECHEHHHU 3HAHHM;
— HE MOJKET apryMEHTHPOBATH HAYYHBIE OIOKEHHS;
— He (HOpMYJIMPYET BBIBOJIOB M 000OIIICHUIA.

[lepedyeHbp TeM KOHTPOJBHBIX PabOT MO MUCLMIUIMHE OOYYaIOI[MXCS 3a04HOH (HOpMBI
00y4eHusl, peICTaBIeHbI B Tabmuie 19.

Tabmmma 19 — [lepedueHb KOHTPOJIBHBIX paboT

Ne n/n [lepeueHb KOHTPOIBHBIX PAOOT

He npenycmotpeHo

10.3. TunoBble KOHTPOJIBHBIC 3aJaHHS MIIX HHbIE MAaTEPHAIBL.
Bomnpocs! (3aga4n) 1uis 9K3aMeHa npecTaBieHbl B Tabmuie 15.

Tabnuua 15 — Bonpocs! (3a1a4n) Ai1st 9K3aMeHa

Ne n/n [epeuenp BOMpocoB (3a1a4) [is 9K3aMeHa

YueGHBIM IUIaHOM He MPEeTYyCMOTPEHO

Bormpocs! (3anaun) st 3auera / qud¢. 3auera npencrapieHsl B Tabnuue 16.
Tabauua 16 — Bonpocs! (3amaun) st 3auera / qudd. 3auera

Ne /i Tlepeuens BonpocoB (3a1a4) st 3aueta / qud¢. 3auera
1 OCHOBHBIE TEPMHHBI U TIPUHIUIBI
2 BBejieHMe B MalIMHHOE 00y4YeHHe
3 VckyccTBeHHBIC HEHPOHHBIE CETH
4 MerTo/ OTIOPHBIX BEKTOPOB
5 OO0yuenue Oe3 yuuTens
6 Kpocc-Banumarmst
7 Kpusble 00yueHus
8 Ananu3 onmbok
9 Jluneiinas perpeccus
10 OOyueHue ¢ yuuTenem
11 I'pagueHTHBIH cyck
12 Certu ¢ oOpatHbIM pacnpoctpanenue (Backpropagation)
13 OOyueHne IpU3HaKaMU
14 AHanu3 rIaBHbIX KOMIIOHEHTOB.
15 TlepeocHaleHue U peryJspu3ais
16 Jloructuueckas perpeccust
17 MeTo/1 OIOPHBIX BEKTOPOB
18 MeTo/1 OTIOPHBIX BEKTOPOB C SAPAMH
19 HcuepnbiBarommas Kpocc-BaIHIAIHs
20 BroxxeHHast Kpocc-BaJIuIaIust

Iepeuenb TeM JUsi KypCOBOTO POEKTHPOBAHWS/BHIIOIHEHHS KypCOBOH pabGoOThI
npeJcTaBIeHbl B Taduue 17.
Tabnuna 17 — [NepeyeHb TeM I KypCOBOTO IIPOSKTHPOBAHUSA/BBIIOIHEHUS KYPCOBOIl paboOThI

No /i IpuMepHBIi epedeHb TeM ISl KypCOBOTO MPOSKTHPOBAHHS/BBIIOIHEHHS
B KypCOBO# paboThI

YueOGHBIM TUIaHOM He NPEeTyCMOTPEHO

Bonpockl [uisi TPOBEACHHS MPOMEXYTOYHOIl arTecTallMd B BHAE TECTHPOBAHHS
npeJcTaBiIeHb! B Tadnuie 18.

Tabnuua 18 — [IpumepHsIii nepedeHb BOIPOCOB LISl TECTOB

Ne i/t [IprMepHBIii TepedeHb BOPOCOB JUISI TECTOB

He npexycmoTpeHo

10.4. Meroguueckue  Marepuaigbl,  ONPEACIAIOMNE  HPOLEAYpHl  OLEHHBAHUSA
HWHJMKATOPOB, XapaKTePHU3YIOIIUX JTambl (OPMHUPOBAHMS KOMIIETEHLMH, coaepxarcs B
JIOKIbHBIX HOpMAaTuUBHBIX aktax [ YAII, pernaMeHTHUpPYIOMMX HOPSIOK M HPOLELYpY
NPOBEJICHUS TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH U MPOMEXYTOYHON aTTECTALMU O0YUYaroIInXCs
I'VAIL

11. Meroguueckue yKa3aHus i 00yYarOIIMXCSI IO OCBOCHUIO TUCIIUTLIHHBI

11.1. Meroauyeckne ykazaHusi IJsi OOy4YalOIIMXCS 10 OCBOCHHUIO JIEKI[MOHHOTO
MaTepHana.

OCHOBHOE Ha3HAYCHYE JICKI[MOHHOIO MaTepHala — JIOTHYCCKH CTPOMHOE, CHCTEMHOE,
rIy0oKoe M SICHOE M3IIOKeHHe y4eOHOro Mmarepuana. HasHaueHHWe COBPEMEHHOW IEKIWH B
pamMKax AWCLHMIUIMHBI HE B TOM, YTOOBI MOJYYHTH BCHO HHGOPMALHMIO MO TEME, a B OCBOCHUH
(yHIaMeHTaJIbHBIX [POOJEeM JIMCUMIUIMHBL, METOJOB HAy4YHOrO MO3HAHMS, HOBEHIIHMX
IOCTIKCHHH HAyYHOW MBICTH. B y4eGHOM mporecce JICKIHS BBIMOIHACT METOIOJIOTHIECKYIO,
OPraHM3aLMOHHYI0 H HH(GOPMAHOHHY0 GYHKIMH. JICKUHs pacKpbIBaeT HOHITHHHBIN ammapat
KOHKPETHOI 00JacTu 3HaHus, e€ MPOOJIEMbl, JaeT LEeNIbHOE IMPEICTaBICHHE O AWUCLHILIUHE,
MOKa3BIBACT B3aMMOCBSI3b C IPYTHMH JHCUUIUTHHAMH.

[lnaHupyeMble Pe3ysIbTaThl IPH OCBOCHUH 00YYAIOIMMHKCS JIEKIIMOHHOTO MaTepHaa;

— MOIyYeHHE COBPEMCHHBIX, LICNIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHIl, YPOBCHb
KOTOPBIX OIPEIessIeTCs LeJIeBON YCTAHOBKOM K Ka)K/10M KOHKPETHOI! TeMe;

—  MOJIyYCHHE OIbITA TBOPYECKOIl pabOTHI COBMECTHO € MPEIIOaBaTeieM;

— pasBuTHe MPOGECCHOHATBHO-ACIOBBIX  KauecTB, JIIOOBM K  [peaMeTy H
CaMOCTOSTEILHOTO TBOPUYECKOTO MBILIICHHSI.

— INOsBJEHUE HCOOXOAUMOro HHTEpEca, HEOOXOAUMOTrO JUIs CAMOCTOSTENBHOM PaboOThI;

— TOJy4YeHHEe 3HAHHH O COBPEMEHHOM YpPOBHE pa3BHTHsI HAyKH W TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS Ha OJIdKaMIINe TOIbI;

— HAYYUThCS METOJUYECKH 00pabaThiBaTh MaTepuai (BBIACIATH IJIABHBIC MBICIH H
MOJIOKCHHS, MNPHUXOANTH K KOHKPCTHBIM BBIBOAAM, IIOBTOPSTH KX B  PaslIHYHBIX
(opmynupoBkax);

—  MOJIyYeHHE TOYHOTO IIOHMMAHMSI BCEX HEOOXOUMBIX TSPMHUHOB U HOHATHH.

JIekMOHHBI  MaTepual MOXET CONPOBOXKIATHCA AEMOHCTpALMel  ClaiijoB U
WCIIONb30BAaHMEM pa3JaTOYHOTO MaTepraiga INPH [POBEACHHH KOPOTKHX MAHCKYCCHH 00
0COOCHHOCTSIX IPHUMEHEHHUSI OTIACIBHBIX TEMATHK 110 TUCLHILINHE.

CrpyKkTypa npeocTaBaeHus JEKIIHOHHOTO MaTepuaa:

— Mpe3eHTALHH B 3JIEKTPOHHOH (opme;

— UHAWBHAYaJbHbIC KOHCY/IBTALUH.

11.2. Meroguueckue ykazaHusi IS OOYYArOIIMXCS MO MPOXOXKACHHIO MPAKTHYECKUX
3aHATUH (eciu npedycMompeHo yueOHbIM NIAHOM O OAHHOU OUCYUNTUHE)

[pakTuyueckoe 3aHATHE SIBISETCS OAHOM M3 OCHOBHBIX ()OPM OpraHH3alMU yueOHOro
mporiecca, 3aKIF0YA0MIasics B BRIMOIHEHUH 00yYalOMINMICS IO PYKOBOACTBOM IIPEIOIaBATENS
KOMIUIEKCa Y4eOHbIX 3aJlaHUi C LEeJIbl0 YCBOGHUS HAay4YHO-TEOPETHYECKHUX OCHOB Y4EOHOI
JICLMIUTHHBL, TIPHOOPETEHHUS YMEHHI U HaBBIKOB, OIBITA TBOPUESCKON NEATEIbHOCTH.




LesbI0 MPaKTHYECKOTO 3aHATHS JUIS 00YUaroIEerocs! SBIAETCS NPUBUTHE 00ydaromMUMCs
YMEHHIA ¥ HABBIKOB MPAKTHYECKOM JEITEIHHOCTH M0 U3Y94aeMO# IUCIUILUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOCHUHU 00yYalOMUMCs IPAKTUYECKUX 3aHATHH:

— 3aKpeluleHHe, yriyOieHue, paclUIMpeHHe W JeTanu3alys 3HAHWUK IpU pPEICHUU
KOHKPETHBIX 337134,

— pa3BUTHE IIO3HABATEIbHBIX CIIOCOOHOCTEH, CAMOCTOSATEIBHOCTH  MBIIUICHHUS,
TBOPYECKOH aKTUBHOCTH;

— OBJIAJICHHE HOBBIMH METOJaMH W METOAMKAMM H3Y4YEHHs KOHKPETHOH yueOHOM
JUCIAIUIAHBL,

— BbIPa0OTKA CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHUS TMOMYYCHHBIX 3HAHUHA IS
BBITIOJHEHHSI 3a/IaHHI;

— ofecrieueHne palOHATIBHOIO COYCTAaHUSI KOJUIGKTHBHOW M MHAMBUAYyaJIbHOU (opm
00y4eHusl.

11.3. Meroauueckue yKa3aHusl Uil OOy4arOLIMXCS IO BBIMOJHEHUIO J1a00PaTOPHBIX
pabot

B xome BeImONHEHMS Ta0OpaTOpHBIX pabOT OOyYaroOIHMiiCs [TODKeH YIIyOuTh W
3aKpPENMTh 3HAHUS, IPAKTUYECKHE HABBIKH, OBJAJCTh COBPEMCHHOW METOAMKOM M TEXHHKOMN
SKCIEPHMEHTa B COOTBETCTBUM C KBAIU(DUKAIMOHHOM XapaKTEPHCTHUKOH 00yd4aroIerocs.
BeinosnHeHue 1a00paTopHbIX pabOT COCTOMT M3 KCIEPHUMEHTAIBHO-NPAKTHYECKOH, pacuyeTHO-
AHAJIMTUYECKOH 9acTell U KOHTPOJIBHBIX MEPOIPUATHI.

BeimonHenne 1ab0paTopHBIX PabOT OOYYArOUIMMCS SIBISIETCSI HEOTHEMIIEMOH YaCThiO
N3Y4YeHHS] AUCLUIUIMHBI, ONpeneseMod ydueOHbIM IUIAHOM, W OTHOCUTCS K CpEICTBaM,
00€ecreYnBaIOIIM PELIEHHE CIIENYIOIHUX OCHOBHBIX 33724 00y4aloIerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEIOBAHMS IIPOLIECCOB, SBIEHHH U OOBEKTOB,
H3y4aeMbIX B paMKax JAHHOH AMCLUMUILINHEL,

— 3aKpeIUICHHE, Pa3BUTHE M JIETAIM3alMs TEOPETHYECKHX 3HAHWHM, IOJYYeHHBIX Ha
JIEKLIUAX;

— TOJyueHHe HOBOH MH(OPMAIMH [0 U3y4aeMON TUCLMILIHHE;

— IOpHOOpEeTeHHE  HABBIKOB  CAMOCTOATENBPHOM  paboTsl ¢ 1abOpaTOpHBIM
obopymoBaHueM 1 IpuOOpaMu.

3aganue U TpeOGOBAHUS K IPOBEACHUIO 1a00PaTOPHBIX paboT
Bamanne Ha 1a0OpaTOpHBIE PabOTHI BHIOMPACTCS WHAWBHAYAIBHO MPENOAaBaTeIeM H

COIVIaCOBBIBACTCS CO CTYACHTAMU MHAUBUYAJIbHO.

CrpykTypa 1 hopma oTyera o s1abopaTopHoii pabore

OtueT 0053aTeNbHO JOJDKEH COCTOSTh U3 CIIEAYIOIIUX TYHKTOB:
1) TuryabHBIN JTHCT

2) Omnucanue NOCTaBIEHHON 3a1a4u

3) Onucanue peanu3anuy 3a1a4n

4) PesynbraThl paboTa MO MPOrpaMMHPOBAHUIO

5) Pe3ynpraThl CUMYISILIAU

6) BsiBos! Mo pabote

TpeboBanus K 0ohOpMICHUIO OTYETA O JIADOpPaTOPHOI paboTe
Otuer gomken 6bITh 0opmiieH B coorBetcTBur ¢ ['OCT, o o6bemy He npeBbimarh 40
JIUCTOB.

11.4. Meroauueckue yKa3aHusi uisi 00y4arOUIMXCs IO MPOX0XKICHUIO CAaMOCTOSTEIBHOM
paboTsl

B xozie BBINOJHEHUSI CaMOCTOSITENILHON paboThl, 00y4aromuiicss BBIIOIHACT paboTy Mo
3a[aHHI0 M TIPH METOAMNYECKOM PYKOBOJACTBE MPENOAaBaTeisi, HO 6e3 ero HEmocpeICTBEHHOrO
y4acTusl.

st oOyuaromuxcs 1Mo 3a04HOM (hopme OOydYeHHs, caMOCTOsTeNbHas padoTa MOXKeT
BKJIFOUYATh B ce0sl KOHTPOJIBbHYIO padoTy.

B mporecce BBINOIHCHNUS CaMOCTOSATENIBHOIH paboThl, y obydaromerocst Gopmupyercs
enecoo0pasHoe IaHUPOBaHUE Paboyero BPEMEHH, KOTOPOE TO3BOMISAET MM Pa3BUBATh yMEHHS
U HAaBBIKM B YCBOCHHH W CHCTEMATH3aLMH NPHOOPETAaeMBIX 3HAHHUI, 00ECIEYNBACT BBHICOKHI
YPOBEHb YCIIEBa€MOCTH B MEPHOJ OOYy4YEHHs, [IOMOraeT IOJYyYHTh HABBIKUA ITOBBIIICHUS
po(eCCHOHANTBEHOTO YPOBHSI.

MeToiMueCKUMH ~ MaTepuajaMH,  HAlpaBiSIOM[MMH  CAaMOCTOSTENIbHYI0  pabory
00Y4aIOLIUXCS SBIISFOTCS:

—  y4eOHO-METOANYESCKUI MaTepual N0 JUCUHUILINHE;

— METOJMYECKHEe YKa3aHHS I10 BBIMOJHEHUIO KOHTPOJbHBIX paboT (isi 00ydYarommxcst
10 3209HOU (opMe 00yUCHHS).

11.5. Meroguueckne ykazaHHs JUId OOy4YarOIIMXCS 110 IPOXOXKICHUIO TEKYIIETo
KOHTPOJIS yCIIEBAEMOCTH.

Texymuii KOHTPOJNB YCHEBAEMOCTH IpPEIyCMaTpUBacT KOHTPOJb KadyecTBa 3HAHUM
o0yJarommxcs, OCyIIECTBISEMOr0 B TEUCHHUE CEMECTPa C IIEIbI0 OICHMBAHUS XO/1a OCBOCHUS
JUCLUTIIMHBL.

11.6. Meroauueckue yka3aHus Ui OOYYarONUMXCS 110 MPOXOXKICHUIO MPOMEKYTOYHOM
aTTeCTALMN.

IIpomexxyTouHas  aTrectanus  OOY4YalOIIUXCS — NPEIyCMaTpUBAaET  OLICHHBAHUE
MPOMEXYTOUYHBIX ¥ OKOHYATENBHBIX Pe3yJbTaToOB 00y4deHHs 10 aucuuiuinHe. OHa BKIIIOYAeT B
ceost:

— 3a4er — 9T0 (opMa OLEHKU 3HAHMIA, MOJYUYCHHBIX 00YYAIOIMMCS B XOAE M3y4YEeHUs
y4eOHOM TUCLUILIMHEI B [IEJIOM HIIM TPOMEXYTOUYHas (110 OKOHYaHHH CEMECTpa) OLCHKA 3HAHUI
00y4aromuMest 110 OTACNIBHBIM pa3jeiaM THUCLUIUIMHBI ¢ aTTeCTAllMOHHOW OIEHKOH «3a4TeHO
WM «HE 3aUTEHON.



JIuct BHeceHHs n3MEHEHHH B pabouyt0 NPOrpaMMy JHCHUILIMHbL
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