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1. IINIAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 110 JUCHUIIVIMHE
MOAYJIIO), COOTHECEHHBIE C IINTAHUPYEMbBIMHU PE3YJIIbTATAMHU
OCBOEHUA OBPA30OBATEJIBLHOMN NPOT'PAMMBI

Hacrosmas paGouast mporpamMmma AUCHUIIIMHBI yCTaHABIMBACT TPEOOBAHUS K 3HAHUSAM U
YMEHUSIM CTYZIEHTA, a TAK)KE OMPEEIseT CONEPKaHUE U BUIbI YU€OHBIX 3aHATHIA U OTYETHOCTH.

[Iporpamma pa3paboTana B COOTBETCTBUHU C:

* CaMOCTOSITENIFHO yCTaHABIMBAaEMbIMU 00pazoBaTenbHbIMU cTangaptamu (CYOC 3++)
10 HalpaBJIEHUsSM TOATOTOBKM  (ypoBeHb OakamaBpuara): 09.03.01 «Wudopmartuka wu
BBIUKCIUTENbHAS TeXHUKa», 09.03.03 «[IpuknagHas uapopmMaTrKay

* OcHoBHbIMH  TpO(ecCHOHANBHBIMU ~ O0pa30BaTE€IbHBIMU  MPOTpaMMaMH IO
HanpasieHusM noarotoBku 09.03.01 «Mudopmaruka u BeMHCIUTENbHAA TexHUKa», 09.03.03
«[Ipuknaanas uaopmaruka

* YyeOupiMu 1ianamu MITY um. H.O. baymana no HampaBieHHSM IOJITOTOBKU
09.03.01 «Madopmatuka u BeraucIuTeNIbHas TexHUKa», 09.03.03 «IIpuknagnas napopmaTuka,
09.03.01 «MaopmMaTrKa U BEIYUCITUTEIILHAS TEXHUKAY.

I[Ippy  OCBOGHMM  IUCHUIUIMHBI  IUTAHUPYETCS  (OPMUPOBAHWE  KOMITCTEHITUH,
npeaycMoTperHblx OIIOII na ocHoBe CYOC 3++ no wHampaBieHussiM noarotoBku 09.03.01
«Mudopmaruka u BeraucauTenbHas Texaukay, 09.03.03 «[Ipuknagnas napopmarukay (ypoBCHb
OakanaBpuaTa)

Koa komnereHuuun ®opMyJTHPOBKA KOMIIETEHIIMH
no CYOC 3++

Oo6menpodgeccuoHaIbHbIE KOMIIETEHIMU COOCTBEHHbIE

Crioco0eH IpUMEHSTh €CTECTBEHHOHAYYHBIC U OOIICHH)KEHEPHBIE
OIIKC-1 3HAHUs, METOJIBI MATEMATUUYECKOTO MOJEIMPOBAHNS, AHAIU3A, U
(09.03.01) CHHTE3a, TEOPETHYECKOTO M DKCIIEPUMEHTAILHOTO UCCIICIOBAHUS B
po(hecCHOHANBEHOM e TENbHOCTH

Crnioco0OeH NprUMEHSTh €CTECTBEHHOHAYUYHbIE U OOIIEMH)KEHEPHbIE
OIIKC-1 3HaHUA, METOBI MATEMAaTUYECKOI'0 aHAIN3a, CHHTE3a U

(09.03.03) MOJIETTUPOBAHUS, TEOPETUYECKOTO U SIKCIIEPUMEHTAIILHOTO
MCCJIeIOBaHMs B MPOQECCHOHATHHON AESITETbHOCTH
IIpodeccuonaibHble KOMIETEHIIUN COOCTBEHHBIE (00513aTE/IbHbIE)

CniocoOeH yuacTBOBATh B HCCIIEIOBATEIBCKUX U OMBITHO-

[TKCo-1
(09.03.01) KOHCTPYKTOPCKUX pa3paboTKax B 00JacTH CO3JaHUs U
coBepuieHcTBoBanus UT-cucrem
ITKCo-1 CriocoOeH BBIMOJIHATH aHAIN3 HAyYHO-TEXHUUECKOW HHPOPMALIUU U
(09.03.03) pe3yJbTaTOB HCCIeI0BaHUHN B 001aCTH MPUKIATHOW HH(OPMATUKU

Jlns xareropwili «3HaTh, yMEThb, BIIAJIETh» IUIAHUPYETCA JOCTHIKEHUE pEe3yJIbTaTOB
oOyuenuss (PO), BHOCAIMX Ha COOTBETCTBYIOIIMX YPOBHSAX BKJIaA B (OpPMHpPOBaHHE
KOMIIETEHIIUH, TPEAYCMOTPEHHBIX OCHOBHOM IIpodeccroHanbHONU 00pa30BaTeIbHON MPOrpaMMOit
(Tabm. 1).



Taoauna 1. Uaaukatopel 1OCTHKEHUS KOMIIETCHIIUU

1

2

3

Komnerennus: xox mo CYOC
3++, popmyanpoBka

Nuauxkaropsl

®opMbI U METOIbI 00yUEeHHUSs, CIIOCOOCTBYIOIIHE
(opMupoBaHMIO M PA3BUTHIO KOMIIETEHIIMU

OIIKC-1

(09.03.01)

CrniocobeH npuMeHsITh
€CTECTBCHHOHAYYHBIC U
o0IIenH)KeHEpHbIEC 3HAHMUS,
METO/Ibl MATEMaTHYECKOTO
MOJICTTUPOBaHUS, aHAIIU3a, U
CHHTE3a, TEOPETUYECKOT0 U
IKCIIEPUMEHTAILHOTO
UCCIIEIOBaHSI B
poecCHOHATEHOM IeATEIIBHOCTH

3HATDH

- METO/Ibl MATEMAaTUYECKUX, €CTECTBEHHOHAYYHBIX U
OOIIENHKEHEPHBIX JUCHUILINH, UCTIOIb3YEMBbIE IS
pelleHus 3a1a4 aHaIu3a U IPOSKTUPOBAHUS
MPOTrPaMMHBIX WU TPOrPAMMHO-AIIAPATHBIX CUCTEM
Pa3IMYHOTO Ha3HAYEHUS WM UX KOMIIOHEHTOB
YMETb

- IPUMEHSTh €CTECTBEHHOHAYYHbIE U O0IIENHKEHEPHBIE
3HAHUS, METOJIbl MAaTEMATUYECKOTO MOICIIUPOBAHUS,
aHaJn3a, U CHHTE3a, TEOPETUYECKOTO U
AKCIIEPUMEHTAIILHOTO UCCIIECOBAHUS B
poecCHOHANBEHOM e TeNIbHOCTH

Jleknuu

CemuHapwbl

JlabopaTopHbie padoThI

CamocrosiTesqibHasi padoTa

AKTHBHbIE M HHTePAKTHUBHbIE GopMbI (METOABI)
o0yueHus:

o0cCyKJIeHUE NMPAKTUYECKUX ITPUMEPOB Ha JIEKLUAX U
CeMHHapax

OIIKC-1

(09.03.03)

CrniocobeH npuMeHsITh
CCTCCTBCHHOHAYYHBIC U
OOILEeMHXEHEPHBIE 3HAHUS,
METOAbI MAaTEMATHUUYCCKOI'O
aHaIM3a, CHHTE3a U
MOJICITUPOBAHHS, TEOPETHYECKOTO
Y SKCIIEPUMEHTAIBHOTO
HUCCJIICIOBaHU B
npodecCHOHATBHOM AEATETLHOCTH

3HATH

- MCTOABI MATEMATHYCCKUX, CCTCCTBCHHOHAYYHBIX U
OOIIEMHKEHEPHBIX TUCIUIUINH, UCTIOIb3yeMble IS
peIIeHUs 33a]1a9 aHAIM3a ¥ MPOCKTHPOBAHUS
WH(GOPMALIMOHHBIX CUCTEM Pa3IMYHOTO HA3HAYCHHUS HIIN
X KOMIIOHCHTOB

YMETb

- IPUMCHATb CCTCCTBCHHOHAYYHBIC U O6HICI/IH)K€H€pHI>IC
3HAHUSI, METOJIbI MATEMATUYECKOT'O MOICTTUPOBAHUS,
aHam3a, U CHHTE3a, TEOPETHUECKOTO U
IKCIIEPUMEHTAILHOTO UCCIIEIOBAHUS B
poeCCHOHAIBHON e TENHHOCTH

Jlekuun

CemuHapbl

JlabopaTopHblie padoThbl

CamocrosiTe1bHas1 padoTa

AKTHBHBIC M HHTePAKTHBHBIC GOpMBbI (METOABI)
o0yueHus:

00CyX/IeHUE NMPaKTUYECKUX MPUMEPOB Ha JIEKLUAX U
ceMHHapax

[TKCo-1
(09.03.01)

3HATDH
- METOJIbl IOMCKA HAYYHO-TEXHUYECKOH MH(OpMaIiu

Jlekuuu
CemuHapsbl




1

2

3

Crioco0eH y4acTBOBaTh B
HCCIEA0BATENIbCKUX U OIBITHO-
KOHCTPYKTOPCKHX Pa3padOTKax B
o0acTu co3AaHus u
coBepuieHcTBoBaHus U T-cucrem

10 TeMe UCCIICIOBAHUS, METO/IBI TIPOBEICHHUS
SKCTICPUMEHTOB M HaOII0IeHU A, 0000IICHHS 1
00pabOTKH X PE3YIILTATOB.

YMETb

- BBITIOJIHATH MTOWCK M aHAIN3 HAYYHO-TEXHUYICCKOM
uHGOPMAIIMH 110 TEME MCCIICI0BaHUS, TIPOBOIUTH
HKCIIEPUMEHTHI, 000011aTh 1 00padaThIBATh
MOJTyYCHHBIC PE3YJIbTaThI

JlabopaTopHbie padoThI

CamocrosiTesqibHasi padboTa

AKTHBHbIE M HHTePAKTHBHbIE GopMbI (METO/ABI)
o0yyeHmusi:

00CyX/IeHUE MPAKTHYECKUX MPUMEPOB Ha JICKLIHUAX U
CeMHMHapax

ITIKCo-1

(09.03.03)

CriocoOeH BBINIOJIHATH aHAIU3
Hay4YHO-TEXHUYECKON
uHpOpMaLUU U pe3yIbTaTOB
HCCIIEI0OBaHM B 00s1acTi
IPUKIIAAHON HH(POPMATUKH

3HATD

- METO/IbI MIOUCKA M aHAJIN3a HAYyYHO-TEXHUYECKOU
uH(pOpMaLIUU U Pe3ybTaTOB UCCIEAOBAHUN B 00IaCTH
co31aHus UHHOPMAIIMOHHBIX CHCTEM

YMETbH

- UCKaTh, aHAJTU3UPOBATh HAYYHO-TEXHHUYECKYIO
uH(GOPMAILIMIO U PE3yIbTaThl HCCIEA0BaHUN B 001acTH
co3aaHus HHOOPMAIIMOHHBIX CHCTEM U IIPUMEHSTH €€
npu pa3zpaboTke HHPOPMAIIMOHHBIX CUCTEM

Jlekuun

CemuHapbl

JlaGopaTtopHblie padoThI

CamocrosiTesibHas padoTa

AKTHUBHbIE 1 HHTEPAKTHUBHBbIE (POPMBI (METOABI)
00yueHus:

o0CyXJIeHHE MPAKTUYECKUX MTPUMEPOB Ha JEKIHUAX U
CEMHUHapax




2. MECTO JUCHMILUIMHBI B CTPYKTYPE OBPA3OBATEJBHOM
ITPOI'PAMMbI

JucuuruimHa BXoaut B 0710k b1 «/lucummias! (Mogynm)» 00pa3oBaTebHBIX IPOrpamMm
OakanmaBpuata mo HampasieHusM 09.03.01 «VHpopMaThka W BBIYUCIHTENIbHAS TEXHUKAY,
09.03.03 «[Ipuxnaguas nHpOpMATHKA», a TAKKE B AUCUUIUIMHBI IO BEIOOPY BapUATUBHYIO YaCTh
omoka bl «Jluctumuael  (MomynH)» 00pa3oBaTEIbHOM IporpaMMbl OakajaBpuara I10
Hanpasnenuto 09.03.01 «MudopmaTrka v BEIMUCTUTENbHAS TEXHAKAY.

W3ydyenne AMCHMIIIMHBI TpEANOJaraeT IMpeABapUTEIbHOE OCBOCHHE CIIEAYIOIIUX
JUCITUIUIMH y4eOHOTO TUIaHa!

— MaremMaTHUeCcKHU aHaIIN3;

— Jluneiinas anre6pa 1 pyHKIIMH MHOTHX IEPEMEHHBIX;
— ®usuka,;

— MHWudopmaruxka,

— Teopus BEpOATHOCTH M MAaTEMaTHYECKasi CTATUCTHKA.

OcBoeHME JaHHOW TUCIMIUIMHBI HEOOXOAMMO KakK IMpEALIECTBYIONIEE i CIAEAYIOLINX
JTUCITUILINH 00pa30BaTeIbHOM MPOrpaMMBI:

— MerTonbl 1 aJITOPUTMBI CXKATHUS JAHHBIX;
— Iloaroroska u 3ammra BKP.

OcBoeHue y4eOHOM NUCHUIUIMHBI CBS3aHO C (JOPMUPOBAHUEM KOMIETECHIIMHA C y4eTOM
matpurl komrereHimii  OIIOIl mns  wampaeienuidd  (ypoBenb OakamaBpumara): 09.03.01
NudopmaTtuka u BeraucauTenbHas Texauka, 09.03.03 [Mpuknagnas nadopmaTuka.



3. OBBEM JUCHUIIJINHBI
OO6mwmit 00beM TUCIMIUIMHBI COCTABIISET 3 3aUeTHBIE eAUHUIIBI(3.€.), 108 akageMmuyeckux
4acoB (81 ACTPOHOMUYECKUI qac). B TOM qHClIe:

1 cemectp — 3 3.e. (108 ak.u.).

Ta6auna 2. O0bEM TUCIMIUTMHEI 110 BUIaM y4eOHBIX 3aHATHH (B aKaIEMUYECKUX 4acax)

O0bem 1o cemecTpam, aKaj. 4.

Kosun4yecTBO cemecTpoB

Buabl yueoHoii padoTnl Bcero OCBOEHHS THCIUILTUHBI
1

O0BbeM IUCIHUIUTUHBI 108 108
AyautopHasi padora* 51 51
Jlexuunu (JI) 17 17
Cemunaps! (C) 17 17
JlabopaTtopHbie paboTsr (JIP) 17 17
CamocrositesbHas padora (CP) 57 57
IIpopaboTka yuebHOro MaTepuasia JeKIun 2 2
[ToaroroBka k ceMruHapam 2 2
IToaroroBka k 1abopaTopHbIM paboTaMm 8 8
[TonroroBka K pyoeKHOMY KOHTPOJITIO 9 9
Jlpyrue Buapl CaMOCTOSITENbHON paboThI 36 36
Bua npomexkyTo4HOl aTTecTAlIMH 3auér

*B TOM 4ymclie, B (hopMe MPAKTUIECKOH TOATOTOBKH



4. COJEPXKXAHUE JUCHUIIMHBIL, CTPYKTYPUPOBAHHOE IO MOJIYJISIM YYEBHOW JUCHUILIMHBI C
YKA3AHUEM OTBEJAEHHOI'O HA HUX KOJMYECTBA AKAJEMHWYECKUX NI ACTPOHOMHUYECKHUX YACOB U

BHIOB YUEBHbBIX 3AHATHI

Tabauua 3. Conepxanue TUCHUILUIUHbBI

Buabl 3aHaTHII*, Yachl

AKTHBHbIE M1 HHTEPAKTHUBHbIE
¢opmbI NpoBeeHNs 3aHATHI

Komnerenuuu,

Tekymuii KOHTPOJIb Pe3yJbTATOB 00y4eHHs

Ne 3aKpenieHHbIe 32
n/n Tema (saspaumue) Moy ®opma npoBeaeHHs TeMo (Koa o Cpox baser
J C |JP | CP o Yacsl DopmbI (Mun/
3aHATH] CYOC 3++) (HemeJs)
MaKc)
1 cemectp
o0cyxaeHune PyGexHblii 18/30
1 | OCHOBBI MaIIUHHOTO O0Y4CHUS 6 6 0 16 Eg 21[;:;)‘;6:11;??161(111451); 4 OIIKC-1, TTKCo-1 6 KOHTPOIE
H CCMMHADAX HUTOrO: 18/30
[IponBuHYyTHIE TOAXOABI B E6Z§Iff:cl/ll<ix EZE:)KOI;L;H 21/35
2 | UCIONB30BAaHUU AJITOPUTMOB 6 6 8 22 HpI/IMe OB HA JCKLIISIX 4 OIIKC-1, ITKCo-1 12 P
MAaIIMHHOTO 00y4YeHuUs PHMEp H HUTOI'O: 21/35
U ceMHHapax
o0CcyxaeHue PyGesxHbIit 21/35
3 | Octossl Heitpommbix ceteit S| s |9 a9 | e e | 4| OTIKC-1, [KCo-1 17 Sl
PIMED B UTOTO: 21/35
U ceMHHapax
HUTOI'O 3a cemecTp 17 | 17 | 17 | 57 - 12 - - - 60/100

*B TOM uHclie, B (JopMe MPAKTUIECKOW TTOATOTOBKH



CoaeprxkaHue TUCHUILVINHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (MOIYJISIM)

Ne,
wn HanmenoBanue moayJisi, cogepkaHue Yacsl
1 «OCHOBBI MAIIMHHOTO 00y4YeHMsI»
Jlekuuu 6
Beryruienue, ucTopusi MAITMHHOTO 00YYEHUSI, OCHOBHBIC TEPMUHBI.
1.1 OO0cyxeHre MPUKIATHOTO 3HAYEHUST TEMbI MOJTYJIs (MOTHBAIIHS 2
obyygatonuxcs). Anroputm kNN.
1.2 | UHCTpyMEHTHI MAaTUHHOTO OOYYCHHUSI. 2
1.3 | Kmaccudukarysi, TOTUCTHYECKAS PETPECCHSL. 2
CemuHapsbl 6
Cl1.1 | YcraHoBKa U 03HAKOMJICHHE C HHCTPYMEHTaMu 00paOOTKHU JTaHHBIX. 2
C1.2 | O6yuenue Mo/eIId JTUHEHHON PErpecCUy Ha 1aTaceTe KUJIOro paioHa. 2
C1.3 | OGyuyenue Mozenu JJIOTHCTUYECKOM PErpeccuy Ha AaTtaceTe IBEeToB Iris. 2
CamocrosiTejibHas padoTa 16
CP1.1 | [IpopaboTka yueOHOr0 MaTepuana JIEeKIHii 0.75
CP1.2 | IToaroroBka Kk ceMUHapam 0.75
CP1.4 | [loaroroBka K pyOexHOMY KOHTPOJIIO 3
CP1.5 | lIpyrue Buapl CaMOCTOSITEILHON pabOThI 11.5
«IIpoaBUHYTHIE MOAXO0bI B HCI0Ib30BAHIH AJITOPUTMOB MALLIUHHOTO
2 00y4eHHs»
Jleknumn 6
2.1 AHcaMOi Mojiene. 2
2.2 OO6yuenune 6e3 yuntens. Knactepusanusi, cxxatue JaHHbBIX. 2
2.3 | PekoMeHnmaTeabHble CUCTEMBI. 2
CemuHapsbl 6
C2.1 | IIpeno6paboTka naTacera maccaxupoB THUTaHMKA. 2
C2.2 | OGyyenue ancam6iieli Moziesiel Ha laTacere naccaxupoB TUTaHUKA. 2
3 OOyueHue TMOJHOCBSA3HOW HEUPOHHON CETH Ha JaTaceTe MacCaXupoB ’
Turanuka.
JlabopaTopHbie paboThl 8
P21 O6ﬁeHHe CBEPTOUHON HEHWPOHHOW CETH Ha JaTaceTe MPEJAMETOB OJICHKIbI 4
" | Fashion-MNIST.
['enepanus n3o0paxkeHN mpeIMEeTOB O1EXK bl C TOMOLIbIO faTaceTra Fashion-
JIP2.2 4
MNIST.
CamocrosiTejibHas padoTa 22
CP2.1 | IIpopaboTka yueOHOT0 MaTepuana JeKIun 0.75
CP2.2 | [loarotoBka k ceMHMHapam 0.75
CP2.3 | IToaroroBka K JJabopaTOpHBIM paboTam 4
CP2.4 | IloaroroBka K pyOeKHOMY KOHTPOJIIO 3
CP2.5 | lIpyrue BuJbpl CaMOCTOSITENIBHON pabOThI 13.5
3 «OCHOBBI HEHPOHHBIX ceTei»
Jleknumn 5
3.1 | I'my6okoe oOyuenue. Backpropagation. 3
3.1 | CBEpTouHbIE HEUPOHHBIE CETH. 2
CemuHapsbl 5

10




C3.1 | O6yuenne Moeny MPEACKA3aHMs IIEHBI aAKITUH. 3
C3.2 | Pemenue 3a1a4i peKOMMEHAATEIbHBIX CHCTEM 2
JlabopaTopHbie paboThI 9
JIP3.1 | YcraHoBKa cpeasl paboThl ¢ HEWpOHHBIMU ceTsiMu Keras 4
JIP3.2 | [TocTpoeHue CBEPTOUHOM CETH C UCIOJIb30BaHUEM (hpeiimBopka Keras 5
CamocrosiTebHas padora 19
CP3.1 | [IpopaboTka yueOHOr0o MaTepuaa JICKIHii 0.5
CP3.2 | ITogroroBka K cEeMUHapam 0.5
CP3.3 | IloaroroBka K J1abOpaTOpHBIM paboTam 4
CP3.4 | [loaroToBka K pyOeKHOMY KOHTPOJIIO 3
CP3.5 | lIpyrue BUIbI CaMOCTOSITEIIBHON pabOThI 11

11




S. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM
PABOTBI CTYJEHTOB

CamocTtosTenbpHas pa60Ta CTYACHTOB IO JAUCHUIIIIMHC obecneunBaeTCs CIICAYIOIUMU yqe6H0—
MCTOANYCCKUMHA MaTCpUualaMu:

l.
2.

5.

PabGouas nporpamma TUCHUIUIMHBI.

VYyeOHas nuTeparypa W JONOJTHHUTENIbHBIE MaTtepuaibl [Pa3znen 7 Pabodeit mporpammsr
JTACITUILINHBI |.

[lepeuenr pecypcoB HHGPOPMAIMOHHO-TEIEKOMMYHUKAIMOHHOW cetn «HTepHeT»
[Paznmen 8 Paboueit mporpaMMbl TUCIIUATIIIUHBI .

Metoauueckue yka3zaHus A OOy4yarolUMXcs MO OCBOCHHUIO IUCHUIUIMHBI [Paznen 9
Paboueii mporpaMMbl JIHUCHUIUIMHBI|, OOECIIEYUBAIONINE CAMOCTOSTEIBHYIO padoTy
CTyJIEHTa MpU MOATOTOBKE K YUEOHBIM 3aHSTHUSIM, BBIIOJHEHUU IOMANIHUX paboT,
MOATOTOBKE K KOHTPOJIbHBIM MEPOIPUITHSIM U aTTECTAIUSIM.

KommuiekT uHauBUyanbHbIX 3a1aHUM.

CTyneHTsl MOJYy4YaroT JOCTYN K YKa3aHHBIM MaTephallaM HauyuHasg C TEpPBOTO 3aHATHS TI0
JIUCILIUILINHE.
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6. ®OHJl OLEHOYHBLIX CPEJICTB JUIsI TPOBEJIEHMSI TEKYIIEIO
KOHTPOJISI U NPOMEKYTOYHON ATTECTALMM CTYJIEHTOB IO
JTUCHUIIMHE

®onn  omneHouHblx cpenctB (POC) nmns TpoBEeIeHHs] TEKYIIEro KOHTPOJS |
IPOMEXYTOYHOW aTTECTAllMM OOYYalOIMXCS 10 JAUCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIMH ¢ yKa3aHHEM 3TanoB UX (OPMUPOBAHUS B MPOIECCE OCBOCHUS 00pa3oBaTelIbHOMN
nporpammbl  (pazaen 1). @OC obecrieunBaeT OOBEKTHBHBIA KOHTPOJIb JOCTHIKCHHSI BCEX
pe3yNbTaTOB 00YUYECHMs], 3alJIAHUPOBAHHBIX JJIs1 AUCLIUTLINHBIL.

®OC BKIIOYAET B ceO:

— TIepeyeHb KOMIETEHLMH C yKa3aHHWEM JTarnoB WX (OPMUPOBAHHSA B IPOLIECCE OCBOCHUS
00pa30BaTeNbHOMN IPOrpaMMbl;

— OIMCaHuE MoKa3arejled U KPUTEPUEB OLEHMBAHMS KOMIIETCHIIMM Ha pa3IMYHBIX 3TAlax HMX
dbopMuUpOBaHUs, ONMCAHUE IIIKAJl OLICHUBAHUS;

— THUIOBbIE KOHTPOJIbHBIC 33JaHMSI WIM WHBIE MaTepuaibl, HEOOXOAUMBIE /Ul OLICHKH 3HAHUM,
YMEHMM, BIIaJIeHUI U (WJIK) ONbITa ACSITEIbHOCTH, XapaKTEPU3YIOIIHE 3Talbl (POPMUPOBAHUS
KOMIIETEHIINI B IPOLIECCE OCBOCHHS 00pa30BaTeIbHON MPOrPaMMBI;

— METOJUYECKHE MaTepuaibl, ONPEICINAIOIINE IPOLEIypbl OLIEHUBAHUS 3HAHUM, YMEHHUH,
BIAJCHUA W (WJIM) OIbITa MACATENbHOCTH, XapaKTePH3YIOUIMX ATarbl (HOPMUPOBAHHS
KOMIIETCHIINH.

KoHTpoib ocBOeHUS AUCUMIUIMHBI MPOU3BOAMUTCA B COOTBETCTBUM C llosokeHuem o
TEKYIIEM KOHTPOJIE YCIEBAEMOCTH M IPOMEXYTOUHOM arrectanuu cryneHToB MI'TY um. H.O.
baymana.

OOC sBRsieTcs MPUIIOKEHUEM K TaHHOM pabodeil mporpamMme JUCIUILIAHEL.
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7. NEPEYEHb YYEBHOW JMTEPATYPbI W JOINOJHUTEJIBHBIX
MATEPHUAJIOB, HEOBXO/JUMBbIX /151 OCBOEHUA JTUCIUIIJIMHbI

Jlureparypa o IUCIUILIMHE

1. HeBsitkoB B. B. CucreMbl UCKYCCTBEHHOTO WHTEIUIEKTA : y4ueOd. mocobOue s BY30B /
HesarkoB B. B. - M. : M3g-80o MI'TY um. H. D. baymana, 2001. - 350 c. - (Madopmaruka B
TEXHUUYECKOM yHUuBepcurere). - bubnuorp.: c. 346. - ISBN 5-7038-1727-7.

I[OHOJIHI/ITGJIBHLIC MaTcpHralibl

1. Ian Goodfellow, Yoshua Bengio, Aaron Courville: An MIT DeepLearning book / Ian
Goodfellow, Yoshua Bengio, Aaron. Computer Science Department, MIT Press, 2016.

2. Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow: Concepts, Tools,
and Techniques to Build Intelligent Systems / Géron, Aurélien, 2018.

3. Deep Learning with Python, Second Edition / Frangois Chollet, 2021.

4. Gruber T.R. Ontolingua: A Mechanism to Support Portable Ontologies. Technical Report
KSL-91-66, Stanford University, Knowledge Systems Laboratory, 1992.

5. Li. M. and P.M.B. Vitanyi. An introduction to Kolmogorov Complexity and its
Applications. North Holland, 1993.

6. Kommoropor A.H. Tpu noaxonaa K onpeaeneHuto KoauyecTsa nHbpopmaruu. 1968 .

7. Genesereth, M.R., Fikes R.E. et al. Knowledge Interchange Format (version 3.0) Reference

Manual. Interlingua Working Group of the DARPA Knowledge Sharing Effort. Computer Science
Department, Stanford University. Report Logic-92-1.

8. Gruber T.R. A Translation Approach to Portable Ontology Specifications. In Knowledge
Acquisition, 1993, 5: 199-220.

9. Bobrow D.G., Winograd T. An Overview of KRL, a Knowledge Representation Language,
Cognitive Science, 1977, 1, 1.

10.  Semantics on AlphaWorks (www.alphaworks.ibm.com/topics/semantics)
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8. HEPEYEHb PECYPCOB CETU UHTEPHET, PEKOMEHYEMBIX JIJI51
CAMOCTOATEJBHOU PABOTBI TP OCBOEHUHU JTUCIUAIIJIMHbI

1. Caiit kadenpsl «KOMIBIOTEPHBIE CUCTEMBI U CETH:

https://e-learning.bmstu.ru/iu6/

2. Beb6-nopTaii, MOCBAIIEHHBIN METOJIaM U aITOPUTMaM CHKaTHsl JaHHBIX http://compression.ru

3. Poccutiickas rocynapcTBeHHas ounbmuoTeka. http://www.rsl.ru.

4. T'ocynapcTBeHHAs MyOIMYHAs HAY9HO-TeXHUYeckas oubmmoreka Poccun. http:// www.gpntb.ru.
5. bubnmuoreka MI'TY um. H.D. baymana. http://library.bmstu.ru.

6. Hayuno-texnuueckass Oubnmoreka K® MITY wum. H.D. Baymana. http:/library.bmstu-
kaluga.ru.

7. Hayunas snextponnas 6ubnuoreka http://eLIBRARY.RU.

8. DnekTpoHHO-OMOIMoTeYHas cucTeMa u3aarenberBa «Jlanby http://e.lanbook.com.

9.  DnekTpoHHO-OMONMMOTEYHAsE  cUCTeMa  «YHUBEPCUTETCKas  OMONMOTeKa  OHJANH»
http://biblioclub.ru.

10. DnexTponHO-OnbMMOTeuHas cuctema «IPRbooks» http://www.iprbookshop.ru.

11. DnexrponHo-6ubanoreunas cuctema (ObC) «¥Opaiit» https://biblio-online.ru.

12. llentpanbHas 6ubamoTeka 00pa3oBaTeNIbHBIX pecypcoB MunoOpHayku P®D. www.edulib.ru.
13. Equnas xomnekuus udpoBbiXx 00pa3oBaTelbHBIX pecypcoB http://school-collection.edu.ru.
14. ®enepanbHbIi HEHTP HHPOPMALIMOHHO-00pa30BaTENbHBIX pecypcoB. http://fcior.edu.ru.

15. ITopran mo uHGOPMAIMOHHBIM TeXHOJOTHUIM http://datareview.info/

16. Hlkona ananu3a naHHbIX https://yandexdataschool.ru/

17. Tloptan oTkpbIThIX AaHHBIX PD http://data.gov.ru/

18. ITakeTs! OTKPBITHIX AaHHBIX https://hubofdata.ru/dataset

19. IlopTtain Mo KOMIBIOTEPHBIM TeXHOJOTUAM http://www.thg.ru/software/

20. Mup nHpOpMaMOHHBIX TEXHOJOTHA https://www.it-world.ru/

21. Caiit, nocBau€HHbIN Bompocam pa3zpadotku I10: https://dzone.com/

22. HoBoctHo# nopran B odnactu UT-texnonoruii: https://habr.com/

23. Tlopras no koMnbOTEpHOI Oe3omacHocTy https://xakep.ru/
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9.  METOJWYECKHE YKA3AHWS JUIA CTYIEHTOB 110 OCBOEHMIO
JTACIATITAHBI

[Ipuctynass k pabore, KaXIbld CTYIEHT JOJDKEH TMPUHUMATh BO BHHUMaHHE
HUKECIEAYIOLIUE MTOT0KEHHUS.

JlucuMiinHa MOCTpoeHa MO MOJYJIbHOMY IPHUHLMITY, KaKIbli MOJYJIb IIPEICTaBISAET
co00i1 TornyecKku 3aBepIleHHBIN pa3zeln Kypcea. JAucuuninHa 1eIuTcs Ha TPU MOTYJIS.

Ha nepBoM 3aHATHU CTYACHT MOTy4aeT WH(GOPMAIIHIO TSI TOCTYIIA K KOMILJIEKCY yueOHO-
METOJUYECKIX MAaTEPUAJIOB 110 AUCHUIIIHHE.

JleKuMoOHHBbIE 3aHATHS ITOCBSIIECHB PACCMOTPEHUIO KIIFOUEBbIX, 0a30BBIX IOJOKEHUI
Kypca U pa3bsCHEHUIO YU€OHBIX 3aJJaHHI, BHIHOCUMBIX HA CAMOCTOATEIbHYIO IPOPAOOTKY.

CemuHapckue 3aHATHS TPOBOIATCA JUISL 3aKpEIUICHHs YCBOCHHOM HWH(OpMaLuy,
NpUOOpPETEHUs] HABBIKOB €€ NMPUMEHEHHS IS PEHIeHUs MPAKTHYEeCKHX 3a7ad B MPEIMETHOMN
00J1aCTH AUCIUTUIHHBI.

JlaGopaTopHble paGoThI NpeAHA3HAYEHBI JJIs MPUOOPETEHHUS OMNBITa MPAKTHYECCKOU
peaiM3allud OCHOBHOM NpO(eCcCHOHAIBHOM 00pa3oBaTelbHONM MporpaMMbl. Meroauuyeckue
yKa3aHuA K J1a00paTOpHBIM paboTaM mpopadaThIBAIOTCS CTYIEHTaMHU BO BPEMS CAMOCTOSATEIbHON
noArotoBku. HeoOXoaumblil ypoBEHb MOATOTOBKM KOHTPOJUPYETCS IEpes IMPOBEIECHUEM
71a00paTOPHBIX padoT.

[IpakTudeckast IOArOTOBKA MPH pealn3aliy y4eOHON AUCIUIINHBI OPraHU3yeTCs MyTeM
MPOBEJCHUS MPAKTUUYECKUX 3aHATUN, MPAKTUKYMOB, Ta0OPATOPHBIX padOT U MHIWBUIYaTbHBIX
U(WIN) rPyNIOBBIX KOHCYJIbTALUM, IpeycMaTpUBAIOIIMX YIacTHE O0YUaIOLIUXCs B BHIITOJIHEHUU
OTJICITBHBIX IJICMCHTOB Pa0dOT, CBS3aHHBIX ¢ OYyAyIIel MpopeCCHOHATBHON IeITeIbHOCTHIO.

[IpakTuueckasi HOArOTOBKAa MOXKET BKJIKOYATh B C€OsI OTJEJIbHBIE 3aHATUS JIEKLIHOHHOIO
TUNA, KOTOpBIE TIPEAYCMAaTPHUBAIOT TMepedady y4eOHOH HMHPOpManuu OO0YyJaroIUMCH,
HEOOXOOUMOW Il IOCHEAYIOLIEro  BBIIOJHEHUs paboT, CBA3aHHBIX C  Oy;ymiei
po(hecCuOHATILHON e TENbHOCTHIO.

CaMocTosiTe1bHasi padoTa CTYIEHTOB BKJIIOYAeT CJEAYIOLIUMEe BHJIbL: MpopaboTka
y4eOHOTro MaTepHuaa JEKIHi, MOAr0TOBKA K CEMUHApaM, TIOJIFT0OTOBKA K JIAOOPaTOPHBIM paboTam,
HOJrOTOBKA K pyOeKHOMY KOHTPOJI0. Pe3ynbTaThl Bcex BUOB pabOThI CTYIE€HTOB (POPMHUPYIOTCS
B BHUJE HX JIMYHOIO PEUTHHIa, KOTOPBIM YUHUTHIBA€TCS HA MPOMEXKYTOYHOM aTTECTALUU.
CamocrosTenbHas padoTa MpealycMaTpyUBaeT HE TOIbKO MPOpabOTKy MaTepHalioB JEKIIMOHHOTO
Kypca, HO U UX pacllipeHHe B pe3yJIbTaTe NOUCKa, aHaJIn3a, CTPYKTYPUPOBAHUS U IPEACTABICHUS
B KOMITAKTHOM BH/IE COBPEMEHHON MH(OPMAIK U3 BCEX BO3MOKHBIX HCTOYHHUKOB.

Texymmii KOHTPOJIb TPOBOAUTCA B TEUYEHHE KaXJOro MOIYJsS, €ro MTOTrOBbIE
pe3yNbTaThl CKJIAJIBIBAIOTCS U3 OLIEHOK MO CIEAYIOIIMM BHUJaM KOHTPOJIbHBIX MEPONPUSATHI:

- PyOesxHbIi1 KOHTPOJIb.

OcBocHME AMCLMILIMHBI M €€ YCIHEIIHOE 3aBEPIIEHUE Ha CTAaJUU INPOMEKYTOYHOU
aTTecTallid BO3MOXKHO TOJIBKO TNPHU PETrYJSIpHON paboTe BO BpeMs CEMECTpa M IUIaHOMEPHOM
IPOXOXKJICHUN TEeKylIero KouTposia. Habparhs pedTHHT 10 BceM MOIYJSIM B KaKJJOM CEMECTpe,
OPOHTH MO KaXJAOMy MOAYIIO IUJJaHOBBIE KOHTPOJIBHBIE MEPONpPUATHS B  TEUEHUE
9K3aMEHALIMOHHON CECCUM HEBO3MOXKHO.

Jlnia 3aBepiieHusi paboThl B CEMECTPE CTYIEHT JOJIKEH BBIMOJIHHUTH BCE KOHTPOJIbHBIE
MEPOIPUSTHSL.

IIpomexyTouHas aTTecTanms 10 JUCHUILIUHE IPOXOAUT B opMe 3ayeTa.

MeToauKa OLEHKH 110 PEHTHHTY

CTyneHT, BBINOJHUBIINN BCE MPEyCMOTPEHHbIE Y4eOHBIM IJIAHOM 3a/1aHus U CAABIIUN
BCE KOHTPOJIbHBIE MEPONPUSTHSA, MOJIy4aeT UTOTOBYIO OLEHKY MO JUCIHUIUIMHE 33 CEMECTp B
COOTBETCTBUU CO IIKAJION:
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PeliTunr OneHka Ha 3a4ere
60 - 100 3auTeHo
0-59 He 3aureno

OneHuBaHue IUCHMIUIMHBL BeAeTcd B COOTBeTCTBMM C [lonokeHneM o TeKyleM
KOHTpOJIE YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTectauuu ctyaeHtoB MI'TY um. H.O. baymana.
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10. IIEPEYEHDb NHPOPMALIMOHHBIX TEXHOJIOT U,
HUCIIOJIB3YEMBIX IIPU MU3YYEHUU JUCHUIIJIMHBI, BKJ/IIOYASA
INEPEYEHb INTPOI'PAMMHOI'O OBECIHIEYEHUS, NTH®OPMAIIMOHHbIX

CITPABOYHbBIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHbIX

NndopMmannoHHble TEXHOJIOTHUM:

— OnektpoHHas wuH(pOpManMoHHO-0Opa3zoBatenbHas cpega MITY  um. H.D. baymana
o0ecrieynBaeT JOCTYNl K Y4eOHBIM IUTaHaM, pabO4YMM MporpaMMaM JUCHUIUIMH (MOIyJei),
IporpaMMaM IpaKTHK, JIEKTPOHHBIM Y4€OHBIM M3/IaHUSM U 3JEKTPOHHBIM 00pa30oBaTEIbHBIM
pecypcam, yKa3aHHBIM B paOOuyMX Mporpammax TUCHMIUIMH (MOJIYJei), mporpaMmax MpaKTHK,
(bopMHpOBaHUE IEKTPOHHOTO MOPT(HOIUO 00YYaOLIErocs, B TOM YHCIIE COXpaHEHHE ero padboT
U OLIEHOK 3a 3TH paborel. IIpegycMoTpeHa BO3MOXKHOCTb CHUHXPOHHOTO M ACHUHXPOHHOIO
B3aUMOJICHCTBUS CTYJIEHTOB M IpernojaBareleld IOCPEACTBOM TEXHOJIOIMH M cioyxk0 1o
NEPEChUIKE U TOJIYYECHHUIO JICKTPOHHBIX COOOIICHUIH MEXKIy IMOJb30BATEIsIMH KOMIIBIOTEPHOM

cetu HTEpHET.
- e-mail mpemogaBaTens 1 ONepaTUBHOM cBsi3u: bogdansalyp @ gmail.com ;

IIporpammHoe o0ecnieyenue:

— Office
— PowerPoint

I/IH(l)OpMaIIHOHH])Ie CIIPpaBOYHbIC CUCTEMBI:

- WNudopmannonno-npasoBas cucrema «l apant» http://www.garant.ru;
- WNudopmannonno-npasosas cucrema «Koncynsrant [Inrocy http://www.consultant.ru;

IIpodeccnonanbubie 6236l JAHHBIX:

- OobpazoBatenbHas OHIalH-TUIaT(GopMa Mo HHPOPMAIIMOHHBIM TEXHOJIOTHSIM
https://stepik.org/
— MICROSOFT LEARN https://docs.microsoft.com/ru-ru/learn/#!lang=1049
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11. OHHUCAHHUE MATEPHAJIBHO-TEXHUYECKOM BA3Bbl,
HEOBXOJIMMOMU JJIAA U3YYEHUA JUCHUITJINHBI

Hepequb MaTCpHUAJIbHO-TCXHUYCCKOI'O obecneucHus JUCIHUITIINHBI

Ne,

wn Bua zansarui Bua v HaumMeHoBaHUE 000PYIOBAHUS

1 | Jlekunm CHEIHAILHO 000PYIOBAHHBIE AYAUTOPHH C
MYJIbTHMEUHHBIME CPEICTBAMHU, CPEICTBAMH
3BYKOBOCIIPOM3BEICHUSI M UMEIOIIIMMH BBIXOJ] B CETh
WuTepHeT; moMenieHus AJIsl IPOBEICHHS 8y TUTOPHBIX
3aHSTHIA, 000pYIOBaHHBIC YUeOHOU MEOECIbIO; aAYAUTOPHH
OCHAIIIEHHBIE KOMITBIOTEPAaMH C JOCTYIOM K 0a3am
JAHHBIX U ceTU MHTEepHET; CTyIUK; KOMITBIOTEPHBIC
KJIACCHI.

2 | CemuHapsl CHEIHAIbLHO 000PYIOBAHHBIE aYUTOPHH C
MYJIbTUMEIUHHBIMU CPECTBAMH, CPEICTBAMU
3BYKOBOCIIPOM3BECHUS U UMEIOIIUMHU BBIXOJI B CE€Th
WuTepHeT; momenieHus s IPOBEACHUS ayAUTOPHBIX
3aHATUH, 000pYAOBaHHBIC Y4eOHON MEOEIbIO; ayAUTOPUHN
OCHAIIICHHBIE KOMIIBIOTEPAMHU C JOCTYIIOM K 06a3am
JAHHBIX U ceTH HTepHET; CTyIun; KOMITbIOTEPHBIC
KJIACCBI.

3 | JlaGopaTopHbie paboTHI CIeHaIbHO 000PYJOBaHHbIE aYAUTOPHUHU C
MYJIbTUMEIUHHBIMU CPECTBAMH, CPEICTBAMU
3BYKOBOCITPOU3BEICHUS M HIMEIOIMMHU BBIXO]] B CETh
WuTepHeT; momenieHus A IPOBEACHUS ayAUTOPHBIX
3aHATUH, 000pyAOBaHHBIC YUeOHON MeOeNbI0; ayAUTOPUHU
OCHAIllEHHbIE KOMITBIOTEPAaMH C JOCTYIOM K 6a3am
TAHHBIX ¥ ceTH VHTepHET; CTYINH; KOMIIBIOTEPHBIE
KJIACCBI.

4 | CamocTrosaTenbHas pabora | 6ubnroTeka, uMeroias pabourie MecTa Jjsl CTYJEHTOB;
BBICTAaBOUYHBIE 3aJIbl; AyAUTOPUH, OCHAIIICHHBIE
KOMITBIOTEPAMHU C TOCTYNOM K ceTu IHTepHeT.
ConMoKyIbTYpPHOE MTPOCTPAHCTBO YHUBEPCUTETA
MO3BOJIACT CTYACHTY KaUCCTBCHHO BBLIINNOJIHATH
CaMOCTOSITENIbHYIO paloTy.
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YTBep)KeHa Ha 3acefiaHuu Kadeapsl 1Y 6
«KoMIIbIOTepHbIe CUCTEMBI U CETH»

ITpotokos Ne 8 o1 18.04.2022 1.

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJMIMO¥ I/I1 OCBOEHUSA JUCIIAIIIMHBI, YATATH B CJIE/IYFOIIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhl U AOMO/THUTE/THHBIX MaTePHAJIOB, HEO0XOJUMBIX JI/Isl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. dessatkoB B. B. CucteMbl HCKYCCTBEHHOTO MHTeJIIEKTa : yueb. mocobue 11 By30B / [leBaTkoB B. B. -
M. : U3a-Bo MI'TY um. H. 3. Baymana, 2001. - 350 c. - (MHbopMaTrKa B TeXHUUECKOM YHHUBepCUTeTe). -
bubmorp.: c. 346. - ISBN 5-7038-1727-7.
2. CmonuH 1. B. BBefjeHre B NCKYCCTBeHHbIM UHTE/IIEKT : KOHCIIEKT jiekiuii / CmonuH [. B. - 2-e u3g,,
nepepab. - M. : ®usmatiur, 2007. - 259 c. : wi. - Bubmmorp.: c. 253-255. - ISBN 978-5-9221-0862-1.
3. Paccen C., Hopsur I1. UckyccTBeHHBIN HHTe/1eKT. CoBpeMeHHbIM nogxos / Paccen C., Hopsur
I1. ; mep. c aum. u pex. [TtuyeH K. A. - 2-e uzg. - M. : U3a. gom "Bunesamc", 2018. - 1407 c. : wn. -
bubmorp.: c. 1302-1372. - ISBN 978-5-8459-1968-7.

2). I1.10. IEPEYEHb MTH®OPMAIIMOHHBIX TEXHOJIOT'YH, UCITOJ/Ib3YEMBIX
IMPY N3YUYEHUN JUCIUILINHBI, BK/TFOYAS ITIEPEUEHB ITPOI'PAMMHOI'O
OBECIIEYEHUS 1 TH®OPMAIMOHHBIX CITPABOYHBIX CUCTEM, UUTATH B
CJIEJYIOIIEM PEJAKIIUN:

10. ITepeuenb uH(GpOPMaLMOHHBIX TEXHO/IOTHI, UCI0/Ib3yeMbIX MIPH U3yUYeHUH AUCLUIIUHBI,
BKJ/IIOUYAsi MepeyeHb MPOrpaMMHOro odecrneueHns, HH()OPMALMOHHBIX CMIPABOYHBIX CHCTEM U
npo¢eCCHOHA/TBHBIX 0a3 JaHHBIX

IIporpaMmMHoe obecrnieueHue:
- LibreOffice

- Notepad ++

- OpenOffice

- Python

ITpenogaBarenb Kadegpsbl:

[TonomapeB A.[l., crapiiuii ipernofiaBaTesib, ponomarevad@bmstu.ru



