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AnHHOTAIUSA

Jucuunnnua «BBenenue B MammHHOE OOYYeHHE» BXOJUT B 00pa30BaTENbHYIO
[pOrpaMmy BBICILIETO 00pPa30BaHMUs — MPOrpaMMy MarucTpaTypbl 10 HAMPABICHHIO MOJrOTOBKH/
cnenuansioctd  09.04.01 «Wudopmatika u BeIMHCIHATEIbHAS TEXHHKA» HAIMPABICHHOCTH
«BcrpoeHHble cuctembl 00paboTku uHpopmauun u ynpaeieHus (Embedded Systems)y.
Jucnumnuaa peanusyercs kKadeapoi «Neldy.

JlucuuninHa HaueneHa Ha GOPMHPOBAHUE y BBITYCKHHUKA CIIETYIOIIMX KOMITETCHIIUH:

IIK-2 «CnocobeH oCywIecTBIISITh HWHTETPALMI0 W  BHEJAPEHHE pa3paboTaHHOro
MIPOrPaMMHOT0 00€CIIeUeHUsI, BHIYMCIUTENBHBIX CHCTEM, KOMMYHHUKALHOHHOTO 000PY/10BAHHUS»

CozaepxaHue IUCUUIUIMHBI OXBAaThIBA€T KPYr BONPOCOB, CBSI3aHHBIX C NPHOOpPETECHHEM
rI00ANBHBIX 3HAHMI B cdepe «HAISKHOCTH, JOCTYIHOCTH, PEMOHTONPHIOJHOCTH U
6e3onacHocTn» (RAMS), 00OBIYHO HCMONB3yEeMBIX B Pa3pabOTKe M aHAIHM3E XapaKTEePHUCTHK
MPOJYKTOB MJIH CUCTEM.

IIpenogaBanne AWMCLUMIUIMHBL TPEAYyCMAaTPHBACT CleayrolHe (HOpPMBI OpraHU3aLUu
yueOHOro mpolecca: JIEKIHH, 1adopaTopHbIe PadOThI.

TIporpamMmoii JUCHMIUIMHBL TIPEAYCMOTPEHBI CICAYIOIIME BHIbI KOHTPOJSI: TEKYIIHid
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXYTOUHAs aTTecTanus B Ghopme 3auera.

OOwiasi TpyI0EMKOCTh OCBOCHHUS IMCLMIUIMHBI COCTABJISET 2 3a4YeTHBIX CIUHULBL, 72
yaca.

SI3b1K 00yUEHHS IO TUCIUITIIMHE «PYCCKHUNY

1. TlepedyeHb MIaHUPYEMBIX PE3yJIbTATOB O0YUYEHHS 11O AUCLHUILIHHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

B pesynbrarte W3ydeHHs MAHHOTO Kypca CTYASHTBHI MPUOOPETAIOT KOMIETCHIHH H
3HAHUS, CBS3aHHBIE C PAa3IMYHBIMM METOJaMH OOecCreueHuss Oe30IaCHOCTH OSKCILTyaTaluu.
Takxke OUCUMIUIMHA CBs3aHA C HABBIKAMU ONpEJEJeHHs HEOOXOAMMBIX METOJIOB s
MPUMEHEHHUS] B COOTBETCTBHU C MPOOJIEMOM, C KOTOPOIl CTAJKUBAIOTCS IPH U3YYCHHUH CHCTEM.
Bonee TOro, CTyneHTbl yd4arcs HOPUMEHSATH OTH METOMbl, AHAIM3UPOBATH IIOIYYCHHbBIC
pe3yabTaThl M IPOBOJUTH JEKOMIIO3HULMIO B COOTBETCTBUH € PACCMOTPEHHBIMH ITOJICHCTEMAMHU.

1.2. JlucuumiavHa  BXOOUT B  COCTaB  4acTd, (opMuUpyeMol  ydacTHHKaMu
00pa30BaTeNbHBIX OTHOIICHU, 00pa30BaTENbHON MPOTPAMMBI BBICIIEr0 00Opa3oBaHusl (manee —
OIT BO).

1.3. TlepeuyeHb IUIaHUPYEMBIX PE3YJILTATOB O0YUYEHHMS 110 IUCLUHUIUINHE, COOTHECCHHBIX C
IJTaHUPYyEeMBbIMH pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare n3ydeHus AMCUHUILIMHBI 00YYaIOIUIMIACS JODKEH 00J1aaTh CIEAyIOIUMU
KOMIETCHIMSIMU UM MX YacTIMH. KOMIeTeHIMH ¥ MHIUKATOPBI UX JOCTHKECHUSI IPHBE/ICHBI B
Tadumue 1.

Ta6auna 1 — [epeueHb KOMIETESHIMNA U HHIUKATOPOB HX JIOCTHKCHHUSI

Kateropus (rpynna) | Kox u HaumenoBanue | Koa v HauMeHOBaHHE HHAMKATOPA JJOCTHXKEHUS
KOMIETEHIIMU KOMIETEHIIMU KOMIETCHIIUH
I1K-2 Cnocoben
I1K-2.3.1 3HaTh OCHOBBI APXUTEKTYPbI,
OCYIIECTBIIATh N
YCTPOMCTBO Y MPUHLHITBI (PYHKIMOHUPOBAHUS
UHTETPaLIo U
BHEIEHIE BBIYMCIIUTENIBHBIX HHOOPMALMOHHBIX CUCTEM U
P KOMMYHUKALHOHHOTO 000pY10BaHUs
pa3paboTaHHOTO
[podeccronansHbie HDOrDAMMHOLO [IK-2.VY.1 ymeTb mpOBOIUTH HHTETPALUIO K
KOMIETEHIIUH ogecget{emm BHEJIPEHHE BBIYHUCIUTEIbHBIX HH()OPMALIMOHHBIX
’ CHCTEM U KOMMYHUKALIHOHHOT'O 000pY10BaHUS
BBIYHCIIUTENBHBIX
cHeTeM T1K-2.B.1 BiageTh HaBBIKAMU OIIEHKH Ka4yecTBa
’ pa3pabaTbIBaeMBbIX IIPOrPaMMHBIX H/HIIH
KOMMYHHUKALHOHHOTO
anmnaparHbIX CPeJCTB
o00opynoBaHuUs

2. Mecro gucuumuHbl B cTpykType OI1

JucuunirHa MOXeT 0a3UpOBaThCsl HA 3HAHUAX, PaHEe MPUOOPETEHHBIX 00YYAIOIINMHCS
IPY U3YYSHUH CIEYIOMNX JUCLHUILIHH!

— «CrarucTukay.

— «[lapannensHoe POrpaMMHUpPOBAHHE)»

3HaHUs, MOJIy4EHHBIC IIPU U3YYEHUM MaTepHaja JAHHON IUCLMIUIMHBI, MMEIOT Kak
CaMOCTOSATENbHOE 3HAYCHHUE, TAK U MOTYT HCIIONB30BATHCA IPU U3YyYCHUH APYTUX AUCHUIUINH:

— «Cetu OBM 1 TenekoMMyHHKaLUN»,

— «Cneuuduxanys 1 BepupUKaLus CHCTEM U CETEN».

3. OObBeM u TPYAOEMKOCTb TUCLIUTITHHBI
JlanHble 00 00mEeM 00beMe MUCLUIIIMHBI, TPYAOEMKOCTH OTIEIBbHBIX BHIOB Y4eOHOMH
paboThI IO TUCHHUILIHHE (M paclpe/ieieHIe 3TON TPYA0SMKOCTH [0 CEMECTPaM) MPEACTABICHBI B
TabuIe 2.

Tabnuia 2 — O6beM U TPYAOEMKOCTh TUCIUIIHHBI

TpynoemkocTs Mo

Bun yue6Hoit paboTs! Bcero cemecTpam
Ne2
1 2 3

Oowasn mpyooemKkocms OuUCYUnIUNDL, 2/ 72 2/ 72




3E/ (4ac)
H3 Hux uacoe npakmuueckoii R0020noeKu 34 34
Ayoumopnule 3anamus, BCETO yac. 34 34
B TOM UHCIIE:

nekuumu (J1), (vac)

npaktuyeckue/cemunapckue 3austus  (113),

17 17

(gac)

naboparopusie padotsl (JIP), (dac) 17 17

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

JK3aMeH, (Jac)
Camocmoamenvnasn paboma, Bcero (dac) 38 38
Buo npomesicymounoit ammecmayuu: 3a4er,
mudd. 3ager, sx3amen (3auer, dudd. 3au, | 3auer 3auer
DK3.*¥)

e
l_[pnMe‘{aHne: KaHIUJIATCKUH dK3aMeH

4. Conep:xaHHe AUCIUILTHBI
4.1. Pacnpenenenne TpyJO€MKOCTH AUCIUILTHHEI 110 pa3feiiaM U BUAaM 3aHITHN.
Paznenbl, TeMBbI AUCUMIUIMHEI U UX TPYJOEMKOCTB IIPUBEACHBI B Tabnuie 3.

Tabnuia 3 — Pa3nensl, TeMbl JUCHHUIUIMHBI, HX TPYAOEMKOCTh

Tewma 1.1 oOyuenue ¢ yuurenem, 6e3
YUYHTENSA U N0JTy-KOHTPOJIUPYEMOE
oOyueHue

KpaTkoe onucanue 0CHOBHBIX
TIO/IX0/I0B K 00yYEHHIO HEHPOHHBIX
cereil.

Tema 1.2 JIunelinas perpeccust
OnucaHue MaTeMaTHYECKOTrO
amnmapara JIMHEHHOW perpeccuu.
KpaTkoe onucanue npuMeHeHus
JIMHEWHO! perpeccuul B MallliHHOM
o0y4eHHn.

Tema 1.3 I'pagueHTHBIH cTyck
Onucanne MaTeMaTHYECKOTroO
anmapaTa rpaJJMeHTHOIO CITycKa.
Kpatkoe onucanue npumMeHeHne
IPAaZIMEHTHOTO CIyCKa B MAITHHHOM
o0ydeHHH.

Beenenue B MalIMHHOE 00yUYCHHE
Tema 2.1 MacmtabupoBanue
GbyHKIHIT
Onucanue METoa ONTUMU3ALUU
Ha60pa HE3aBUCHUMBIX ITIEPEMEHHBIX
ui GyHKIHH TaHHbIX. O630p
METOI0B MUHUMaKCHOM
HOpMaJU3aluu, cpeIHen
HOPMaJn3allii, CTaHAAPTU3ALMN U
MOATOHA MOJ pa3Mep Ooka.
Tema 2.2 [lepeocHamenue u
peryispu3anus
Onucanue npodaeMbl
nepeocHateHus. Kparkuii 0630p
C11oco00B peryJsipu3aluy 1
00X0/10B 1po0JieM IepeocHaeHHs.
Tema 2.3 Jloructuueckasi perpeccus
Onucanue JOTHCTHIECKON
perpeccuy, OUHAPHBIX AUXOTOMUH
3aBHCHUMBIX ICPEMCHHBIX.

PaSHCHBI TEMbI JUCHUIIIIMHBI HCKHHH 113 (C3) JIP KII CPC
> (1ac) (gac) (dac) (gac) (dac)
Cemectp 2
Pazzgen 1. OCHOBHBIE TEPMUHBI U IPUHIIUIIBI 4 7
Pazzen 2. BBenenue B MalimHHOE 00yUeHHE 2 4 6
Pazgen 3. VIckyccTBeHHbIE HEHPOHHBIE CETH 2 4 6
Paszen 4. MeToJ1 OIOPHBIX BEKTOPOB 3 3 7
Pasgen 5. OOyueHue 6e3 yuurens 3 3 6
Pazzen 6. Kpocc-Banmuganus 3 3 6
Hroro B cemectpe: 17 17 38
HUroro 0 17 17 0 38
4.2. CopepxaHue pa3/eoB U TEM JICKINOHHBIX 3aHATHH.
Conep>xaHue pa3zeioB U TeM JEKIMOHHbIX 3aHATHI NIPUBEIEHO B Tabnuie 4.
Tabmuna 4 — ConeprkaHue pa3/iesioB ¥ TEM JIEKIIMOHHOTO LMK
Howmep paznena Ha3Banue u conepxanue paziesioB U TeM JEKIIMOHHBIX 3aHATHH
4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHITUS
TeMbl NpaKTHYECKUX 3aHATHH U UX TPYAOEMKOCTh ITPHUBE/ICHBI B TA0IHULIE 5.
Tabnuua 5 — [IpakTHUecKHe 3aHATHSI M HX TPYJIOEMKOCTh
N3 Hux Ne
Dopmbl o
Ne T o prﬂOeMKOCTB, MIPaKTUICCKOU | pasacia
€MBI [IPAKTHYCCKUX 3aHATUN TMPAKTHYCCKUX
/o o (gac) MOATOTOBKH, | JUCLUIT
3aHATHH
(gac) JIUHBL
Cewmectp 2

| OcHOBHBIE TCPMHUHBI U IIPUHITAIIBI.

HckyccTBeHHBIE HEHPOHHBIE CETH
Tewma 3.1 BBeneHue B HEHPOHHBIE
ceTH

Onucanue paboTsl HEHPOHOB,
KpaTKasi HCTOPHSI CO3IaHHs
MoJieNel HCKYCCTBEHHBIX
HEWpPOHOB, HEHPOHHBIE CETH.
OmnrcaHne OCHOBHBIX BHIOB
HEHPOHHBIX CEeTeH.

Tema 3.2 [Ipsimoe pacnpocTpaHeHue
Onucanue paboTel ceTeid co
CKPBITBIMH ypoBHAMH. OmiicaHne
paboThI HEHPOHHBIX ceTel ¢
MPSIMBIM PACIPOCTPAHCHHEM
HOJKPEIICHUS.

Tema 3.3 Cetr ¢ 0OpaTHBIM
pacIpocTpaHeHHe
(Backpropagation)

Omnucanue  paboThbl  HEHPOHHBIX




ceTeit c
pacrpocTpaHeHHEM
noaxpemieHus(Backpropagation).

00paTHBIM

MeTo/1 OTOPHBIX BEKTOPOB
Tema 4.1 UuTtepnperanust Mmetona
OTIOPHBIX BEKTOPOB
Onucanue cnoco0oB nepesoia
BEKTOPOB B IPOCTPAHCTBA OOJIbIIEH
Pa3MepHOCTH.
Tema 4.2 OOyuenue npu3HaKamMu
ABTOMaTHYECKOE 0OHAPYKEHHE
MpeICTaBICHUH, HEOOXOTMUMBIX IS
BBISBJICHUS [IPH3HAKOB WJIH
Ki1accU(UKALMU UCXOHBIX JJAHHBIX.
Tema 4.3 MeTon OMTOPHBIX BEKTOPOB
¢ sApamMu
PaccMoTpeHue yiuydIeH s MeTo/1a
OIOPHBIX BEKTOPOB C IIOMOIIBO
saep. Sapa, Ho3BOJISIOIIHE CTPOUTh
HeJIMHeiHbIe pasnenauTend. 0630p
pa3UYHBIX sJEp.

Cemectp 2
1 HckyccTBeHHbIE HEHPOHHBIE CETH 4 2
2 MeToa ONOPHBIX BEKTOPOB 4 3
3 | Obyuenue 6e3 yuurens 3 4
4 Kpocc-Banmuaanus 3 5
5 | KpuBbie 00yueHus 3 6
Bcero 17

4.5. KypcoBoe npoekTrpoBaHue/ BHITOJIHEHHE KYPCOBOH pabOThI

YueOHbIM IUIaHOM HE MPEJYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00ydarommxcs
Bupl caMmocTosTeNnbHOM pabOThI U €¢ TPYI0EMKOCTh IPUBE/ICHBI B TabHIIE 7.

Tabnuia 7 — Buasl caMOCTOSITENBHON paboThI M €€ TPYJAO0SMKOCTh

OO6yuenue 6e3 yauTens

Tema 5.1 Knacrepuzauus: k-

CPEIHUX

PaccmoTpenue meTo10B

KJacrepusanuu. PaccmoTperne

Mmeroa k-cpenHux

Tema 5.2 Ananu3 riiaBHbIX

KOMITOHEHTOB.

0630p Merona. Jlnaronanuzanus

KOBapHaIl[MOHHON MaTpPHIbL.
CuHTYJISIpHOE pa3ioKeHHe

Matpuubl. OcTaToYHAs AUCTIEPCHS.

Kpocc-Banunanus

Tema 6.1 BapuanTsl kpocc-

BaTUIAIINH

HcuepmbiBaromas Kpoce-

BaJIUJALNs], HEHCUePIIbIBAIOIIAs

KpOcCC-BaJInaalus, BJIOKECHHAA

KpOCC-BaTUIAINS.

Tema 6.2 [Ipumenenue kpocc-

BaJIUJAIMH B MAIIUHHOM 00y4YeHHU
0O030p BapHaHTOB MIPUMEHEHHUS
KpOCC-BaIUIAIMH B MAIIUHHOM

o0yueHHH

. Bcero, | Cemectp 2,
Bupn camocrositenbHON padoTh
gac 4ac
1 2 3
V3yueHne TeopeTH4eckoro MaTepuana
20 20
nqucnumunesl (TO)
Kypcosoe npoextuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Beinonunenue pedepara (P)
[MoaroroBka K TeKyIeMy KOHTPOIIO 10 10
ycneaemoctu (TKY)
JHomanrnee 3ananue (J13)
KonTtposbHble paboTsl 3a04HnK0B (KP3)
[ToaroroBka K MpoOMeKyTOUHOM ] ]
arrecraruu (I[1A)
Bcero: 38 38

Bcero

17

Tabauua 6 — JlabopaTopHbIe 3aHATUS U UX TPYIOEMKOCTh

4.4. JlabopatopHbie 3aHATHS

TeMbl 1a00OpaTOPHBIX 3aHATHH U UX TPYI0EMKOCTh NIPUBEICHBI B Ta0IHIIE 6.

5. IlepedyeHb yueOHO-METOANYECKOTO OOECIICYECHHS
JUTS CAMOCTOSITEIbHON paboThI 00yUYarOIIMXCSt 0 TUCIUILTHHE (MOIYJIIO)
VY4eOHO-METOANYECKHE MATepPHUabl ISl CAMOCTOSTENBFHON paboThl 00YYAIOMIMXCS YKa3aHbI B

mi. 7-11.

6. IlepedeHb MeyaTHBIX U AIEKTPOHHBIX YYEOHBIX U3AaHHUI
[lepeuenp neyaTHBIX M AIEKTPOHHBIX YUE€OHBIX U31aHUN IPUBEACH B Tabuuie 8.
Tabnuia 8— [lepeueHp MEYATHBIX M JICKTPOHHBIX yueOHbBIX H3IaHUI

Ne
n/m

HaumeHoBanue n1abopaTopHbIX paboT

TpynoemkocTs,
(uac)

Ne
pasnena
JTUCLIHIIT

JIMHBI

HIndp/
URL anpec

bubnuorpaduueckas ccplika

Kommuectso
9K3EMILTSIPOB B
OubmoTeke
(kpome
IMEKTPOHHBIX
9K3EMILIIPOB)

https://ipython.org/notebook.html

IPython “Notebook”

https://www.sciencedirect.com/browse/journals-
and-books/m?subject=artificial-intelligence

ScienceDirect “Machine
Learning”




7. TlepedeHs 3IEKTPOHHBIX 00Pa30BATENbHBIX PECYPCOB
UH(POPMALOHHO-TEJIEKOMMYHUKALMOHHOM ceTH «HTepHeT»
Iepeuens 3JIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB HH(MOPMALOHHO-
TEJICKOMMYHHMKALIMOHHON ceTH  «VIHTepHeT», HEOOXOMMMBIX JUIl OCBOSHMS JIUCLMIUTMHBI
npuBezieH B Tabuune 9.

KOMITeTEHIINH, KOTOpasi puBe/icHa B Tabuune 14. B TeueHne cemecTpa MOXET HCIOIB30BATHCS
100-0annpHast — mKama — MOJAYJIBHO-PEHTHHTOBOW  CHCTEMBI  YHHBEPCHTETa,  [paBUia
WCIIOJIb30BAaHMSI KOTOPOIi, YCTAHOBJIEHB! COOTBETCTBYIOIINM JIOKAJIBHBIM HOPMAaTHBHBIM aKTOM
I'YAIL

Tabnuua 14 —Kpurepun oleHKH YpOBHSI CHOPMHUPOBAHHOCTH KOMITETEHIIMI

OreHKa KOMIISTSHIHI

T —— XapaxTepucTika ch)OpPMUPOBAHHBIX KOMIICTCHII

Tabmuua 9 — IlepedeHp 3IEKTPOHHBIX O00PA30BATENBHBIX PECYpCOB HMH(POPMAIIMOHHO-
TEJIeKOMMYHUKAIIMOHHOHU ceTu «VHTepHeT»
URL anpec HanmenoBanmne

www.sciencedirect.com | ba3za 3uannii ScienceDirect

8. IlepeueHp HHOOPMATMOHHBIX TEXHOIOTHIA
8.1. Ilepeuenr nporpaMMHOro oOOECIEUeHHs, HCIOIb3YEMOTr0 IPH OCYLIECTBICHUU
00pazoBaTebHOrO Ipolecca 1o AUCIUIUINHE.
IlepedeHp UCONB3yEMOro MPOrPAaMMHOr0 obeceueH st npeacTaBieH B Tadmuie 10.

Tabnuua 10— IlepedeHp nporpaMMHOro odecredeHus

— oOyuaromuiics rryboKo U BCECTOPOHHE YCBOMII POTPAaMMHBIIT MaTepHa;

— YBEPEHHO, JIOTUYHO, MOCJIEIOBATEIbHO U TPAMOTHO €ro M3JIaraerT;

— OMHUpasich Ha 3HAHHS OCHOBHOW M JIOTONHMTENBHOW JIMTEPATyphbl, TECHO
«OTIIYHO» NPUBA3BIBACT  YCBOGHHBIC  HAay4yHBIC  TOJOXKEHUS € NPAKTUYECKOM
«3aYTCHO» JIeSTEIbHOCTBIO HaIlPaBJICHNS;

— yMeJ0 000CHOBBIBAET U APTYMEHTHPYET BBIIBUTAEMbIC UM UJICH;

— JIeJTaeT BbIBOJbI K 0000IICHUS;

— cBOOO/IHO BJIaICET CHCTEMOII CIeIHaTn3HPOBAHHBIX OHSITHIA.

Ne i/ HaumenoBanue

He npenycmotpeno

8.2. [lepeuenn HHPOPMAIIMOHHO-CITPABOYHBIX CHCTEM,UCTIONIb3YEMBIX npu
OCYLIECTBIICHUH 00pa30BaTEJILHOIO MPOLECCa 110 AUCLHUIUINHE

IlepedyeHbp HUCMONB3yeMbIX HH()OPMALMOHHO-CIIPABOYHBIX CHCTEM IIPEACTABICH B
Tabumue 11.

Ta6nuua 11— IlepedeHp nHGOPMATHOHHO-CIIPABOYHBIX CHCTEM

— o0ydJaroImuiicsi TBEPAO YCBOWJ HPOTPAMMHBIM MaTepuai, IPaMOTHO H MO
CYILECTBY M3JIAraeT ero, OMMPasCh HA 3HAHHMS OCHOBHOM JINTEPATYPHI;

— He JOIYCKAaeT CYIIECTBCHHBIX HETOYHOCTEH;

«XOPOILIO» — yBA3BIBAET  YCBOCHHBIC  3HAHMA C  MPAKTHYECKOW  JIEATENBHOCTHIO
«3auTeHO» HarpaBJIeHuUS;

— apryMEHTUPYET HAYYHBIE MTOJIOKEHHUS;

— JIenaeT BBIBOJBI M 0000IICHHS;

— BJIaJIEET CUCTEMOM CHEMAIM3UPOBAHHBIX TIOHATHUH.

— o0ydJaroIuiicss yCBOWJI TOIBKO OCHOBHOW IIPOTPaMMHBIH MaTepual, IO

CYIIECTBY H3/IaraeT ero, ONUpPasiCh Ha 3HAHHS TOJIBKO OCHOBHOM JIUTEPaTypHI;

— JIOIyCKAeT HEeCYIECTBCHHBIE OIINOKY U HETOYHOCTH;

«yZOBJICTBOPHUTEIEHO» | — MCTIBITHIBACT ~ 3aTPYAHEHHA B  TIPAaKTHYSCKOM NPUMEHEHHWH  3HAHHUI
«3AUTEHO» HaIpaBJICHNUS;

— c1a00 apTyMeHTUPYeT HayJHBbIE ITOJI0XKCHHUS;

— 3aTpyAHseTcs B QOpMyIHPOBAHHH BHIBOLOB U 0000IICHHIT;

— YaCTUYHO BJIAJEECT CHCTEMOM CIeI[HAIN3HPOBAHHBIX OHSITHIL.

Ne i/ HaunmenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 0a3a
CocraB  MaTepHallbHO-TEXHHYECKOH  0a3bl, HEOOXOOUMOW ISl  OCYILIECTBIICHHUS
00pazoBaTeNbHOrO Ipolecca 1o AUCIUIUINHE, IPEJCTaBIIeH B Tadmuel2.

Tabmuna 12 — CocraB MaTepuaIbHO-TEXHUYECKON 0a3bl

— 00y4AIOIIHIICS HE YCBOWI 3HAYUTENBHON YaCTH POTPAMMHOTO MaTepHaa;
— JIONyCKAeT CYLIECTBEHHbIC OIMMOKM W HETOYHOCTH TIPU PAaCCMOTPEHUH
«HEYJIOBIIETBOPUTENBHOY | POGIIEM B KOHKPETHOM HATIPABJICHHN;
«HE 3aYTEHO» — HCTIBITHIBAET TPYAHOCTH B PAKTHYECKOM MPUMEHEHNH 3HAHHIA;
— He MOYKET apryMEHTHPOBATH HAyYIHbIE MOI0KEHHS;
— He (OpMYJTHPYET BHIBOIOB U 000OIICHHUH.

Ne HaunmMenoBanune cocTaBHOM yacTu Howmep aynuropun
/o MaTepHaIbHO-TEXHHYECKON 0a3bl (Ipr HEOOXOIMMOCTH )

10.3. TunoBble KOHTPOJILHBIC 33aHUS WIIX UHBIC MAaTCPHAIIBI.
Bompocs! (3agaun) 1uis 9K3aMeHa Mpe/cTaBieHbl B Tabmuie 15.
Tabmnuua 15 — Bonpocs! (3a1aun) aist 9K3aMeHa

Ne /i IlepeueHp BompocoB (3a/1a4) [Uis IK3aMeHa

VYueOHBIM IUIaHOM HE NPEeyCMOTPEHO

JlexmonHast ay tuTOpHs

2 | MynpTuMeauiiHas IEKLIIMOHHAS ayAUTOPHS

Bomnpocs! (3agaun) muist 3auera / aud¢. 3adera npeacTaBieHsl B Tabnuie 16.
Tabauua 16 — Bonpocs! (3amaun) st 3auera / qud¢. 3auera

10. OueHoYHBIE CpeaCTBA VIS IPOBEICHUS IPOMEKYTOUHON aTTECTALNH
10.1. CocTtaB OLEHOYHBIX CpPEACTB MJIsi TPOBEACHHS MPOMEXKYTOUYHOW AaTTeCTaluu
oOy4aronmxcs o JUCHUIUIMHE NPUBEIeH B Taduue 13.
Tabmuma 13 — CocTaB OLIEHOUHBIX CPECTB IS TPOBEJCHUS IIPOMEXKYTOUHOH aTTeCTalun

Ne i/t Tlepeuens BompocoB (3a1a4) st 3aueta / qud¢. 3aueta

1 OcHOBHBIE TEPMUHBI U TPUHIUIBI

Baenenne B MamuHoe o0ydeHHe

I/ICKyCCTBeHHBIe HeﬁpOHHBIe CCTH

Merox OINOPHBIX BEKTOPOB

Bun HpOMC)KyTO‘IHOfI aTTeCTallun HepequL OLICHOYHBIX CPCACTB

OO6yuenue 6e3 yauTens

3auer CrHcoK BOIIPOCOB

Kpocc-Banumanus

10.2. B kadyecTBe KpPHUTEPHUECB OICHKA YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIMH OOYYaIOIIMMHKCS TIPUMEHsIeTCS S5-0ajuibHasi IKana OLEHKH CHOPMHUPOBAHHOCTH

Kpusble 00yueHust

AHanu3 omrbok

O (0| || |A W N

Jluneiinas perpeccust

OO0yueHue ¢ yuuTenem

— | —
— o

I'pagueHTHBIN cyck




12 Certu ¢ oOpatHbBIM pacnpoctpanenue (Backpropagation)
13 OOyueHue npU3HAKaMH

14 AHanus3 r1aBHbIX KOMIIOHEHTOB.

15 IlepeocHamenue u perynspusanus

16 Jloructuueckas perpeccust

17 MeTo/1 OTIOpPHBIX BEKTOPOB

18 MeToz OIOPHBIX BEKTOPOB C SAPaMU

19 HcuepnbiBarommas Kpocc-BaHIAIs

20 BiioxeHHas Kpocc-BallIaIus

Ilepeuenr TeM [yt KypCOBOTO IPOEKTHPOBAHMS/BBIIOIHEHHS KypCOBOH paboThI
IpeJIcTaBIeHb! B Taduue 17.
Tabnuua 17 — [lepeuenp TeM Uit KYPCOBOTO MPOSKTHPOBAHUS/BBIIIOIHEHHUS KYPCOBOH paboThI

No /i [puMepHBIii epedeHb TeM ISl KypCOBOTO NPOSKTUPOBAHUS/BBIIOIHEHHS
B KypCOBOi paboThbI

VYueOGHBIM IUIaHOM HE NPEeyCMOTPEHO

Bonpocsl Uit mpoBeAEHUs IMPOMEKYTOYHOW aTTECTAlMM B BHAE TECTUPOBAHUS
npezacTaBieHbl B Tabuie 18.

Tabauua 18 — IIpumepHsIii nepeyeHb BONPOCOB JJIsl TECTOB

Ne /it [IpuMepHbIii IepedeHb BONPOCOB JUIsl TECTOB

He npexycmotpeHno

IlepevyeHb TeM KOHTPOJIBHBIX PabOT MO IMCHMILUIMHE OOYYaoIMXCs 3a04HOM (opMbI
00y4eHus, IpeICTaBIeHbI B Tabmuie 19.

Tabauua 19 — IlepeyeHb KOHTPOJIbHBIX pabOT

Ne n/n [lepeueHb KOHTPOJIBHBIX PadOT

He npenycmotpeno

10.4. Meroauueckue  MaTepuanbl,  ONPENENAIONME  IPOLEAYPbl  OLEHUBAHMS
HHIUKATOPOB, XapaKTePU3YIOIIUX STambl (OPMUPOBAHMSA KOMIICTECHIMH, COZEpXKaTcs B
JIOKAJIbHBIX HOpPMAaTUBHBIX akTax ['YAII, pernamMeHTHpyIOIMX MOPAIOK U IPOLEAYPY
MIPOBEJIEHUSI TEKYILET0 KOHTPOJIs YCIEBAEMOCTU U MPOMEXKYTOYHON aTTECTALMU 00yUYaromuXcs
I'VAIL

11. Metonuueckue YKa3aHus AJ1s1 06yqa}0mnxca 110 OCBOCHHUIO JUCIHUIIIMHBL

11.1. Meroauveckue yka3zaHusi Jyisi 00y4alOMIUXCsl 0 OCBOCHUIO JIEKI[HOHHOTO MaTepuana.

OCHOBHOE Ha3HaYCHHE JEKIIMOHHOTO MaTepuaia — JOTHYECKH CTPOIHOE, CUCTEMHOE, ITy00Koe 1
SICHOE M3JI0JKEeHHe yueOHoro Marepuana. HazHaueHHe COBPEMEHHOM JICKI[MU B PaMKaX AUCLUILUIMHBI HE B
TOM, 4YTOOBI IMOJYYHTh BCIHO HMH(OPMALHUIO MO TeMe, a B OCBOCHHH (YHIAMEHTAIbHBIX MPOOIEeM
JUCLMIUINHBI, METOJOB HAYYHOTO IO3HAHMS, HOBEHIIMX MOCTH)KCHHII HaydHOH MbIciu. B ydeOHOM
TIPOLIECCE JICKIHUSI BHIMOJIHACT METOAOJIOTHYECKYIO, OPIraHU3ALMOHHYI0 M HHOOPMALMOHHYIO (YHKIHH.
Jlexuusi pacKpbIBaeT MOHSATHHHBIN anmapat KOHKPETHOH 00JacTH 3HaHHs, e€ MpoOJIeMbl, JaeT LeIbHOe
MPEACTABICHHE O JUCIHUIUINHE, T0KA3bIBAaeT B3aUMOCBSI3b C APYTHMMH IUCHUILIHHAMH.

IInanupyemsle pe3ysbTaThl IPU OCBOCHUH 00YYAIOMIMMHUCS JCKIIMOHHOIO MaTepuaa:

— TIOJIyYeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
omnpesiesseTcs 1eNeBOi yCTaHOBKOM K Kax/10i KOHKPETHOH TeMe;

—  TOJyYeHHE OIbITa TBOPYECKOW paboThl COBMECTHO C IPEHOIaBaTelieM;

- pa3sBuTHC HpOQJeCCHOHaﬂbHO—[{eHOBLIX Ka4yecTsB, J'l}06BI/I K OpeaAMETy U CaMOCTOSATEIIBHOI'O
TBOPUECKOT'O MBIIUICHUSI.

—  INOsBJIEHHE HEOOXOAUMOro HHTepeca, HeOOXOIHMMOr0 VISl CAMOCTOSATEIBHON paboThI;

— TIOJNyYeHHe 3HAHHII O COBPEMEHHOM yPOBHE Pa3BHTHS HAyKH M TEXHHKH U O NPOTHO3E HMX
pa3BHTHUS Ha OIMIDKAHIIHIE TOMIBL;

— HAay4uTbCd METOAMYECKM 00pabaThiBaTh MaTepuan (BbIACHATH TIJaBHBIC MBICIH U
TIOJIOXKEHHS, IPUXOMHTH K KOHKPETHBIM BBIBOJIaM, OBTOPATH HX B PA3IHIHEIX (POPMYIHPOBKAX);

—  TOJy4eHHE TOYHOTO IIOHMMAaHMs BCEX HEOOXOIMMBIX TEPMHHOB U MOHATHIL.

JIEKIMOHHBIA MaTepHall MOXXET CONpPOBOXJIATHCS JEMOHCTPALMEH CNaiI0B U UCIOIB30BAHHEM
Pa3aTOYHOrO MaTepHana IIPH HPOBEICHWH KOPOTKHX IUCKYCCHH 00 OCOOCHHOCTAX HPHUMEHEHHS
OTJIC/BHBIX TEMATHK 110 JUCHHIUIHHE.

CTpyKTypa npeaocTaBieH s IeKIHMOHHOIO MaTepHaa;

—  IIpe3eHTAllUH B JIEKTPOHHOHU (opMme;

—  MHAUBUAYaJIbHBIC KOHCYJIBTALUH.

11.2. Meroaudeckue yka3aHHsA IS OOydJalOmUXCSl MO TPOXOXKACHHIO MPAaKTHIECKHX 3aHATHH
(ecu npedycmMompeno yueOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

TpakTuyeckoe 3aHATHE SBIACTCA OJHOW M3 OCHOBHBIX (hOPM OpraHU3alMHU y4eOHOro mporecca,
3aK/TIOYAIONIAsCS B BBINOJHCHHH OOYYAlONMMECS IIOA PYKOBOACTBOM MpENOIaBaTeNs KOMILIEKCa
y4eOHBIX 3aJaHHMH C IEeIbI0 YCBOGHHS HAayYHO-TEOPETHYESCKHX OCHOB Y4YeOHOW IHCIUILIMHBL
IpHOOpEeTeHNs] YMEHHI U HABBIKOB, OIIBITA TBOPUECKON JEsTeIbHOCTH.

Llenpio IPAaKTHYECKOTO 3aHATHS 711 00YYaIOIIErocs sIBeTCs IPHBUTHE 00YJAIOIIMCS yMEHHUI
U HaBBIKOB IPAKTUYECKOH AEATEIBHOCTH MO N3y4aeMOH JUCIUIIINHE.

ITnanupyemsle pe3yIbTaThl IPH OCBOCHHU 00YJAIOMIMMCS IIPAKTHIECKHX 3aHATHH:

—  3aKperuieHue, yriyOieHue, pacliupeHue U ACTAH3alUs 3HAHUH NPU PELICHUH KOHKPETHBIX
3a71a4;

— pa3BHTHC I03HABATEIBHBIX CIOCOOHOCTEH, CaMOCTOSTEIBHOCTH MBIIUICHUS, TBOPYECKOU
aKTUBHOCTH;

— OBIAJCHHE HOBBIMA METOJAMH M METOJUKAMH H3YYeHHS KOHKDETHOH ydeOHOU
JIMCLUILINHBL;

—  BBIPabOTKa CIOCOOHOCTH JIOTHIECKOTO OCMBICTICHHS MOMyYCHHBIX 3HAHHI IS BBINOTHEHHS
3aJ[aHuM;

— oOecrieyeHHe pPAlOHATBHOIO COYETAHMS KOJIGKTHBHOW W HHIMBHAYyaldbHOH (opM
0o0yueHUs.

11.3. Meroauyeckue yka3aHus Ui 00y4aroIUXCsl MO BBITOJIHEHUIO JIAOOPATOPHBIX paboT

B xone BBINOMHEHWsS JTa0OPAaTOPHBIX PabOT OOyd4aromMiics NOIKEH yriIyOUTh M 3aKpEIHUTh
3HAHUS, TPAKTUUECKUE HABBIKM, OBJIAJIETh COBPEMEHHOW METOAMKOH M TEXHUKOH SKCIepUMEHTa B
COOTBETCTBHU C KBaIM(UKAIIMOHHON XapaKTepUCTHKOW oOydaromierocsi. BuinonHenue nabopaTopHbIX
PpaboT COCTOUT U3 IKCIEPHUMEHTAIBHO-IIPAKTUYECKOM, PACUCTHO-aHAIUTHYECKOH YacTeil 1 KOHTPOJIBbHBIX
MEPOTIPUATHH.

BeinosHeHne 1a00paTopHBIX pabOT 00YYArOIIMMCS SBISETCS HEOTHEMIIEMOM YacThIO M3y4YEHHS
JIMCIUIUIAHBL, ONPEACNeMOi y4eOHbIM IUIIAHOM, H OTHOCHTCS K CPEJCTBaM, 00CCIICYHBAIOIINM PEIICHHE
CJICYIOLINX OCHOBHBIX 337124 00y4aroIerocs:

— npHOOpeTeHHe HABBIKOB MCCIIC/OBAHUS IIPOLIECCOB, SIBICHUA M OOBEKTOB, M3y4acMbIX B
paMKax JaHHOW JMCLUILINHEI,

—  3aKperieHHe, Pa3BUTHE U JCTANU3alUs] TEOPETHUECKUX 3HAHUH, TTOTyYEeHHBIX Ha JEKIHAX;

—  TOJy4YeHHe HOBOM MH(POPMALNH 110 U3y4aeMOW TUCLUILINHE,

— IpHOOpEeTeHHE HABBIKOB CaMOCTOSTENBHOH paboThl ¢ J1abopaTOpHBIM O00OPYIOBaHHEM H
npudopamu.

3aianvie U TpeOOBaHUS K MPOBEICHHUIO Ja00PATOPHBIX paboT
3amanve Ha s1abopaToOpHble pa0OTHl BBHIOMPAETCS HWHAMBHIYalbHO IPENOJaBaTeleM |
COTJIACOBBIBAETCS CO CTYICHTAMH MHIUBHIYATbHO.

Crpykrypa u hopma oTyera 0 nadboparopHoii pabore

OtyeT 00513aTENBHO JJOIDKEH COCTOATh U3 CIEAYIOIUX TyHKTOB:
1) TwurynbHBI THCT

2) Omucanue NOCTABICHHON 3a/1auu




3) OmnwucaHue peanu3anny 3a1a4u

4) Pesynbrathl paboTa 10 NPOrpaMMHUPOBAHHIO
5) PesynbTaThl CUMYNIAIMN

6) BriBosbI IO paboTe

Tpeboranus k 0hopMICHHIO 0TYETa 0 Ja0OPATOPHOI padoTe
Oruer nomkeH ObITh oopmiter B cootBercTBUM ¢ 'OCT, o o6beMy He npeBbimath 40 JIHMCTOB.

11.4. Meroauyeckue yKa3zaHus Ui 00y4YaroIHXCs [0 MPOXOKICHUIO CAMOCTOSATEIILHOM paboThl

B X071 BBINOJIHEHUS CAaMOCTOSTENBHOI paboThl, 00YYAIONIHICS BBIIOIHIET paboTy MO 331aHUI0
1 TIPY METOJTMYECKOM PYKOBOZCTBE MPETOIaBaTelsl, HO 0€3 ero HemocpeICTBEHHOrO y4acTHs.

s oGydaromuxcs mo 3a04Hoi hopme oOyueHHs, CaMOCTOsTebHAs PaboTa MOKET BKIIOYATh B
ce0st KOHTPOJIBHYIO paboTy.

B mpoliecce BBIMOMHEHHS CAMOCTOSTENBHOI paboThl, y oOyuwaromierocs (GopMupyercs
1esIecoo0pa3Hoe IIAaHUPOBAHKUE PAb0YEro BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHUS U HABBIKH
B YCBOCHUH ¥ CHCTEMaTH3alMU IPHOOpETaeMbIX 3HAHUI, 00eCIIeuBaeT BEICOKHI YPOBEHB YCIIEBAEMOCTH
B IIEpHO/] O0YUYCHH S, IOMOTaeT MMOJTYYUTh HABBIKU MOBBIIICHUS TPOPECCHOHAIBHOTO YPOBHSL.

MeTtoauyeckuMu MaTepHaIaMu, HATPaBIISIOIIIMH CaMOCTOSTEIBHYIO paboty
00y4aOMUXCASBIAIOTCS:

—  y4eOHO-METOIHYECKUIT MaTepHal 110 AUCLHILIHHE,

—  METOIMYECKHE YKa3aHWs MO BBINOJHEHUIO KOHTPOJBHBIX paboT (1 0Oy4arommxcst Mo
3204HOI (popme 00yueHHs).

11.5. Meroauueckne yKa3zaHHS Ui OOYYalONIMXCA MO IIPOXOXACHHIO TEKyIIero KOHTPOIS
YCIIEBaEMOCTH.

Texymmii KOHTPOIb  yCIEBAGMOCTH  IPEAyCMAaTpHBAaeT KOHTPOIb  KadecTBa  3HAHMIT
00yJaroIUXCsl, OCYIISCTBIIEMOr0 B TEYCHHE CEMECTpa C ILENbI0 OLICHHBAHHMSI XOJa OCBOCHHUS
JMCLIUTUIUHBI.

11.6. Meroauyeckue yka3zaHusi JUisi OOy4yalOIMXCS IO IPOXOXKACHHUIO IPOMEKYTOYHOH
aTTECTALUH.

TIpoMmexyTouHas aTTecTalys 00y4arOUXCs NPELyCMaTPUBACT OLICHUBAHUE MPOMEXYTOUHBIX U
OKOHYATENBHBIX PEe3yIbTaTOB 00yUeHHS M0 AucnuiunHe. OHa BKIIOYAET B CeOs:

— 3K3aMeH — ()opMa OLICHKU 3HAHMIi, MONYy4EeHHBIX 00y4aloIUMCs B MPOLIECCE U3YUCHUs BCEH
JUCHMIUIAHBI WM €€ YacTH, HAaBBIKOB CAMOCTOATENBLHOH PabOThI, CHOCOOHOCTH MPUMEHSTh HX JUIS
peleHnst IPaKTHIeCKHUX 3a1ad. DK3aMeH, KaK IPaBUIIO, IPOBOAUTCS B IIEPHOJ SK3aMEHAIOHHO CecCHI
U 3aBeplIaeTCs  ATTECTALMOHHOM  OLCHKOM  «OTIHYHO», «XOPOIIO»,  «YJOBICTBOPHTEILHON,
«HEYIOBJICTBOPUTEIBHOY.

JIuct BHeceHUs U3MEHEHUH B pabouylo MPOrpaMMy JHCIUILIMHBL

JlaTa BHECEeHUS
HU3MEHEHH U
JIOTIOJIHEHUH.

ITonmuces BHECTIETO
HM3MCHCHHUS

ConeprxaHne U3MEHEHHU U TOMOIHEHUH

JaTa u Ne

MPOTOKOITA
3acejaHus
Kagenpsl

IToamuce
3aB.
kageapoit




