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1. INTAHUPYEMBIE PE3YJIBTATblI OBYYEHUSA IO JUCIUIIJIMHE
(MOAYJII0), COOTHECEHHBIE C ILTAHUPYEMbBIMH PE3YJbTATAMH
OCBOEHMHSA OBPA30OBATEJIBHOMU ITPOI'PAMMBbI

Hacrosimas pabovas mporpaMma AUCHUIUIMHBI YCTaHABIUBACT TPEOOBAHUS K 3HAHUSAM H
YMEHHSIM CTY/ICHTA, a TAK)KE OMpeelsieT COJAepKaHue U BUIbI Y4eOHBIX 3aHATUN U OTYETHOCTH.

[IporpamMma pa3paboTaHa B COOTBETCTBUHU C:

» CaMOCTOSITEILHO yCTaHABIMBaeMbIM oOpa3oBarenbHbIM cTangapToMm (CYOC 3++) mo
HaINpaBJICHUIO TIOATOTOBKH (ypoBeHb OakanaBpuara): 09.03.04 «IIporpaMMHasi HHXKEHEPHS;

* OcHOBHOW mpodeccuoHaabHOM 00pa30BaTeIbHON NPOrPaMMOM IO HaINPaBICHUIO
noarotroBku 09.03.04 «IIporpaMMmHas HHKEHEPUS»;

* YueOHbM mmanoM MI'TY um. H.O. baymana o Hanpasnenuto noarororku 09.03.04
«IIporpammHast UHKEHEPUS.

[Ipuy  ocBOEGHMM  JUCHUIUIMHBI  IUTAHUpYyeTCs  (opMuUpOBaHHE  KOMIETECHIUH,
npeaycMmorpeHHbsix OIIOIT na ocnoBe CYOC 3++ mno HampasineHutro noarotoBku 09.03.04
«IIporpammuas nHXeHepHs» (YpOBEHb OakajlaBpHuara)

Koa xomnerennuu DonM
10 CYOC 34+ PMYJHPOBKA KOMIIETEeHI[HH
Ob6menpodeccnoHabHble KOMIIETEHIIUN COOCTBEHHbIE
CriocobeH IpuMEeHSTh eCTECTBEHHOHAYYHBIE U OOIIEHHKCHEPHBIE
OIIKC-1 3HAHHUA, METOJIbl MATEMATHUECKOT0 aHAJIM3a U MOJICTUPOBAHUS,
(09.03.04) TEOPETUYCCKOTO M IKCIIEPUMEHTAILHOTO UCCIICIOBAHUS B
podecCHOHANBHOM e TeNIbHOCTH
OIIKC-5 Crioco0eH MHCTAJUTUPOBATh MPOTPAMMHOE | aIIIapaTHOE O0eCTIcueHUE
(09.03.04) JU1s1 THOOPMAITMOHHBIX M aBTOMAaTH3UPOBAHHBIX CHCTEM
Crioco6eH ocylIeCcTBIATh MMOUCK, XpaHEHHEe, 00pabOTKy U aHaJIN3
OIIKC-8 MH(pOpPMaLlUU U3 PA3IUYHBIX UICTOYHUKOB U 0a3 JaHHBIX, IPEICTABIATh
(09.03.04) ee B TpeOyeMoM (opmare ¢ HCI0JIb30BaHHEM HH(POPMALIMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTUH

Jlisa kateropuil «3HaTh, YMETb, BIAAETH» IUJIAHUPYETCS JOCTHIKEHUE PE3yJIbTaTOB
oOyuenust (PO), BHOCAIMX Ha COOTBETCTBYIOIIMX YpPOBHSAX BKJIaA B (OpMHUpOBaHHE

KOMIIETEHIIUH, TPeyCMOTPEHHBIX OCHOBHOM Ipo¢ecCOHaIbHON 00pa30BaTeIbHON MPOrpaMMOi
(Tabm. 1).



Taoauna 1. UaauKaTopsl 1OCTHKEHUS KOMIIETCHIIUU

1

2

3

Komnerennus: xox mo CYOC
3++, popmyaupoBka

Nuaukaropsl

®opMbI U MeTO/IbI 00yYeHHUsA, CIIOCOOCTBYIONIHE
(GopMHupoBaHMIO M PA3BUTHIO KOMIIETEHIIMU

OIIKC-1

(09.03.04)

CrniocoGeH npuMeHsITh
€CTECTBCHHOHAYYHBIC U
oOlIeMH)KeHEPHbIE 3HAHUS,
METO]IbI MATEMATHIECKOTO
aHallM3a U MOJICTTMPOBAHUS,
TEOPETUIECKOTO U
AKCIIEPUMEHTAILHOTO
WCCJICIOBAHMSI B
npoeccnoHaNbHOM eATENbHOCTH

3HATb

- MCTObl MAaTEMATUYICCKUX, CCTCCTBCHHOHAYYHBIX U
OOIIeNHKCHEPHBIX JUCIUILINH, UCTIOIb3YEMbIC JIJIs
pEIIeHUs 3a/1a4 aHaIN3a U MPOCKTUPOBAHUS
WH(POPMAIIMOHHBIX CHCTEM Pa3IMYHOT0 Ha3HAYCHHUS WIIH
X KOMIIOHCHTOB

YMETb

- IPUMCHATH CCTCCTBCHHOHAYYHBIC U O6HICI/IH)K€HepHI)I€
3HaHUS, METOJIbl MATEMATHYECKOTO MOJICIIMPOBAHMS,
aHanm3a, 1 CHHTE3a, TEOPETHUECKOTO U
OKCIIEPUMEHTAIBHOTO HCCIICIOBAHUS B

PO eCCUOHAIBHON e TETHHOCTH

BJIAJIETH

- HaBbIKaMHU ITPUMCHCHUA €CTCCTBCHHOHAYYHbIX U
OOIIENHKCHEPHBIX 3HAHHI, METOJIOB MATEMATUYCCKOTO
MOJICIIMPOBAHMSI, aHATIN3a, U CHHTE3a, TEOPETUIECKOTO U
HKCIIEPUMEHTAJILHOTO UCCIIEIOBAaHUS B
poeCCHOHAIBHON e TETHHOCTH

DopMbI 00yUeHHS:

DpoHTANBHAS U TPYIIIOBas (OPMBL.

MeToabl 00yyeHus:

CrnosecHblii MeToz 00yueHus (Jlexun)
Hao0mronenne u UccnenoBareibCKU METOT
(JTabopaTtopHbIe pabOTHI)

Meton npobiemuoro ooyuyenusi(CamocrosiTenbHas
pabora)

AKTHBHbIE H HHTEPAKTUBHbIE METO/bI 00y4YeHHUSI:
00CyXIeHUE MPAKTUICCKUX MTPUMEPOB HA JICKIIUIX

OIIKC-5

(09.03.04)

CrniocobeH MHCTAIINPOBAaTh
MIPOrpaMMHOE U alllapaTHoe
obecrieueHue At
MH(OPMALIMOHHBIX U
aBTOMAaTH3MPOBAHHBIX CUCTEM

YMETD

- UHCTAJIJIUPOBATh OTEYECTBEHHOE U HHOCTPAHHOE
IIporpaMMHOe obecriedeHue JiIsi HHPOPMAIIMOHHBIX U
aBTOMAaTU3UPOBAHHBIX CUCTEM

®opMbI 00yUeHHA:

®poHTanbHas U TPYNIOBas (GOPMBI.

Metoab! 00yueHus:

CrnosecHblit MeTo 00yueHus (Jlexun)
HaoOmronenune u MccnenoBaTensCcKkuii METOT
(JTabopatopHbie pabOTHI)

Meton npobiemuoro ooy4yenusi(CamocTosiTenbHas
pabora)

AKTHBHbIE M HHTEPAKTHBHbIE METO/IbI 00y4YeHH:
00CYXIeHNE MPAKTUIECKUX TPUMEPOB Ha JICKIIHSIX

OIIKC-8
(09.03.04)

3HATDH
- OCHOBHBIC ITPUECMBEI IIOMCKA, XPAHCHU S, 06p360TKI/I n

®opmbl 00yUCHHUS:
@poHTaNbHas ¥ TPyNoBasi GopMal.




1

2

3

Crioco0eH OCyIIEeCTBIATh MMOUCK,
XpaHeHHe, 00padOTKy U aHAIIU3
nHGbOpMAIUY U3 PA3THYHBIX
WCTOYHUKOB ¥ 0a3 JaHHbIX,
MPEJCTABIATH €€ B TpeOyeMoM
dbopmare ¢ HCIIOIB30BAaHHEM
MH(POPMAIIMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX
TEXHOJIOTHI

aHanm3a uH(pOpMaIHH, TPEICTABIATH €€ B TpeOyeMoM
dbopmare

MeTtoabl 00yueHusi:

CrnoBecHbrit MmeTon 00yuenus (JIekiun)
HaoOmronenune u UcciieqoBarebCKuil METOT
(JTaboparopHbie pabOTHI)

Meton npobsemHoro o0yuenusi(CamocTosiTenbHas
pabora)

AKTHBHbIE H HHTEPAKTUBHbIE METO/IbI 00yYeHUSI:
00CYX/IeHUE MPAKTHUECKUX TPUMEPOB HA JICKIHAX




2. MECTO JUCIMIIYIMHBI B  CTPYKTYPE OBPA3OBATEJIbHON
ITPOI'PAMMBI

JucrunmHaa BxoauT B Onok bl «/lucummmuubel  (Momynm)»  oOpa3oBaTenbHOM
nporpaMmbl OakanaBpuara o HamnpasieHuio 09.03.04 «IIporpaMMHas HHKEHEPHD.

W3ydyenne AMCUMIIMHBI TpEANOJaraeT IMpeABApUTEIILHOE OCBOCHHUE CIIEAYIOIIUX
JUCITUILIAH Y4eOHOTO TUTaHa!

— MaremaTudeckuii aHaJIN3;

— Teopus BeposATHOCTEN U MaTeMaTU4ECKasl CTaTUCTHKA;

— Mertoapl onTUMH3AINN.

OcBoeHue JaHHOW TUCIHUIUIMHBI HEOOXOAUMO KakK MPEANISCTBYIOIIEE ISl CIEAYIOIUX
JUCITUTINH 00pa30BaTeIbHOM MTPOTrPAMMBI:

— Cucrembl UCKYCCTBEHHOTO MHTEILJICKTA;

— BBBenenue B HEMpOHHBIE CETH;

— DKCIIEepPTHBIE CHCTEMBI.

OcBoenne y4eOHOH NUCHUILTMHBI CBSI3aHO C (POPMHUPOBAHUEM KOMIETEHIUH C y4eTOM
matpunbl komnetenuuid OIIOIl nns nampaBnenus (ypoBeHb OakamaBpuara): 09.03.04
IIporpammHasi HHKEHEPUSI.



3. OBPBEM JJUCIIUIIJINHbI

OO0muit 00beM AUCHMIUIMHBI COCTaBIsAeT 3 3adeTHble eauHuIbl (3..), 108
aKaJeMUYECKUX 4acoB (81 aCTPOHOMHUYECKUH gac). B TOM 4yucIe:
1 cemectp — 3 3.e. (108 ak.u.).

Ta6auna 2. O6bEM TUCHUILIMHEI 10 BUIaM YUeOHBIX 3aHATHIH (B aKaJIEeMUYECKUX yacax)

O0bem no cemecTpaM, akal. 4.
N KosmuecTBo ceMecTpoOB 0CBOEHHS
Buabl yueOHo# padoThI
Bcero JUCUMILINHBI

1
O0BeM QUCIUILUIHHEI 108 108
AynuTopHas padora* o4 54
Jlexumu (JI) 18 18
Jlaboparopusbie paboTs (JIP) 36 36
CamocrositenbHas padora (CP) 54 54
HpopainTKa y4eOHOT0 MaTepuaa 205 595
JeKUUH
IToaroroBka K J1abopaTopHBIM paboTam 36 36
[ToxroToBka K pyOe:KHOMY KOHTPOJIIO 9 9
Jlpyrue BUbI CaMOCTOSTEIHLHON pabOThI 6.75 6.75
Bua npoMeKyTo4HOM aTTeCTALMU 3auér

*B TOM 4mclie, B opMe MPAKTHUECKON MOArOTOBKU



4. COJEPXKXAHUE JUCIHUIJINUHBI, CTPYKTYPUPOBAHHOE 110 MOAYJSAM YUYEBHOU JUCHUILIMHBI C YKASAHUEM
OTBEAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKUX NJIN ACTPOHOMHNYECKHUX YACOB U BUJIOB YYEBHbBIX

3AHSATUI
Tadauua 3. ConepkaHue TUCHUILUIUHbBI
Bunel 3ansaTuii*, yacel Komnerenuumn, Texymuii KOHTPOJIb pe3yJbTATOB 00y4eHHUs
3aKpeIieHHbIe 32 Banasl
Ne n/mm Tema (Ha3BaHHe) MOLY IS o

( ) Moy J C JIP Cp | Temoii (koxmo CYOC Cpox DopMbI (mun/

3++) (neneas) MaKc)

1 cemecTp
JlaGopartopHsie paboThI 6/10
1 C . 6 0 12 18 OIIKC-1, OIIKC-5, 6 -

TaTUCTUIECKUI aHATN3 JaHHBIX. OITKC-8 PyOeXKHBII KOHTPOIb 12/20
HUTOIO: 18/30

JlabopaTopHbie pabOTHI 6/10

2 |wm 6 6 0 12 | 18 | OUKC-1,OIKES, 12 .

€TO/bI MAIlIMHHOTO OOyUYCHHS. OITKC-8 PyOexKHBII KOHTPOIb 12/20
HUTOIO: 18/30

JlabopaTopHbie pabOTHI 12/20

3 I'eHeTHUeCKUE aNTrOPUTMBI 6 0 12 18 OIIKC-1, OIKC-5, 18 Pv6 i 12/20

. OIKC-8 yOEKHBI KOHTPOJIb

HUTOI'O: 24/40

HUTOIO 3a cemectp 18 0 36 54 - - - 60/100

*B TOM uucIe, B popMe NpakTUIeCKOi MOArOTOBKH




Conep:kanue TUCHMILUIUHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (MOIYJIsiM)

Ne,
w/n HaumeHoBaHue MO1YJ151, cOiepKaHHE Yacsl
1 CraTHCcTHYECKHI aHAJIN3 JAHHLIX
Jlekuuu 6
1.1 | Cayuaiinble mpolecchl ¥ BpeMeHHbIE psifbl. CBOMCTBA M NIPEICTABIICHHMS. 2
1.2 | 3ajaum cTaTUCTHYECKON 0OpaOOTKHU CIIYIaliHBIX MTPOIIECCOB. 2
1.3 | IlpuxmnagHble 3a/1a4y U IPOrpaMMHBIE CPE/ICTBA aHAIM3A. 2
JlabopaTopHbie paboThl 12
P11 Ha6opUaTopHa;1 pabota Nel. ['enepanus u o6paboTKa TUCKPETHBIX 5
CJIy4aliHBIX MTPOIIECCOB
P12 Ha6opUaTopHa;1 pabota Ne2. 'enepanus u o0paboTKa HEMPEPHIBHBIX 5
CJIy4aiiHBIX MTPOIIECCOB.
P13 Ha6opaTopHaavpa60Ta Ne3. MammaHoe oOy4eHre mapHON JTMHEHHOM >
pPErpeccHOHHON MOJIEIH.
1IP1.4 JlabGopaTopHas p%ﬁOTa N4, MaIHEIHHOC o0yueHue napHoiu >
MOJIMHOMHAIILHOW PErpecCCHOHHON MOJIEIH.
P15 Ha60£)aTc3pHaa pabora NQ?. Marmnnoe o0y4eHre MHOKECTBEHHOU >
JUHEHHON PerpecCHOHHON MOJIEIH.
P16 JlabGopaTopHas p%ﬁOTa Noé6. MaIHEIHHOC 00y4yeHne MHOKECTBEHHOM >
MOJIMHOMHAIILHOM PErpEeCCHOHHON MOJIEIH.
CamocTosiTesibHasi padoTa 18
CP1.1 | [IpopaboTka yueOHOr0o MaTepHaa JICKIHii 0.75
CP1.2 | [ToaroroBka K J1abopaTOpHBIM paboTam 12
CP1.3 | IloaroroBka K pyOeXHOMY KOHTPOJIIIO 3
CP1.4 | Ipyrue BUibl CaMOCTOSATENBbHOM paboThI 2.25
2 MeTobl MAIIMHHOTO 00Y4YeHHUs
Jlekuun 6
2.1 | O0yuyeHHe C YUUTEIIEM. 2
2.2 | OGyueHue 6€3 yuuTes. 2
2.3 | OOyueHue ¢ MOJAKPEIIICHUEM. 2
JlabopaTopHbie paboThl 12
P21 JlaGopatopnast ~ paborta } No7.  AnHanmu3  IUHAMHYECKUX  CBOWCTB >
aBTOPETPECCUOHHBIX CIYYalHBIX MPOLIECCOB.
P20 JlabGopaTopHas pa60Tav Ne8. ITocTpoenne TOYEUHBIX TIPOTHO30B >
CTAlIMOHAPHBIX CIyYaHHBIX MTPOIIECCOB .
P23 JlaGopaTopHas pa603a No9. TloctpoeHne WHTEPBAIBHBIX TPOTHO30B >
CTAlIMOHAPHBIX CIyYaHHBIX MTPOIIECCOB .
P24 JlaGopaTtopnast pabota Nel(. BrisiBiieHHE TPEHIOB CITyYaitHBIX TTPOIIECCOB >
10 UX peaH3alHsIM.
JIP2.5 | JlaboparopHas pabota Nell. MamuHHOe 00y4eHUs IepeBbEB pelIeHUN 2
P26 JlaGopaTtopHnas pabota Nel2. Knacrepuzamusi, kak MeToj] o0ydeHus 6e3 >
YUUTEIS.
CamocrosiTeibHAs padoTa 18
CP2.1 | IIpopabGoTka yueOHOTO MaTepuaa JeKIun 0.75
CP2.2 | IloaroToBka K 1a0OpaTOpPHBIM paboTaM 12
CP2.3 | IloaroroBka K pyOeXHOMY KOHTPOJIIO 3
CP2.4 | Ipyrue BUIbl CAMOCTOSATENBHOM paboThI 2.25
3 I'eHeTHYeCKHE ATTOPUTMBI

10




Jlekuuu 6
3.1 | OCHOBHBIE ANEMEHTHI U CTPYKTYPa FT€HETHUECKUX AJITOPUTMOB. 2
3.2 | MeToapl KpOCCHHTOBEPA, MyTAITUU M CEJICKITUH. 2
3.3 | [Ipuknaanble 3a1a4u, pelIaeMble ¢ MOMOIIBI0 FTeHETUYECKUX aJITOPUTMOB. 2
JlabopaTopHbie paboThl 12
P31 JlaGopaTtopHnas pabota Nel3. Mertoabl o0ydeHus ¢ moakperienueM (Q- >
" | obyuenue; SARSA; Deep Q-Networks).
P32 JlaGopaTtopHnas pabota Nel4. [IppumeHeHre TEHETUYECKOTO arOpuT™Ma JIJIst >
"~ | momcKa SKCTpeMyMa YHUMOJAJIbHOW (DYHKIIHH.
P33 JlaGopaTtopHnas pabota Nel5. [IpumeHeHre TeHETHYECKOTO arOpuT™Ma JIJIst >
"~ | momcKa IKCTpeMyMa NOJIMMOAATBHON (PYHKIUH.
1IP3.4 JlaGopaTtopHnas pabota Nel6. [IppumeHeHre TeHETHYECKOTO alropuT™Ma JIJIst >
| obyueHuss HEMpPOCETH.
1IP3.5 Ha6opaTopHai1 pabota Nel7. MammHHOE 00y4YeHHE ONTHMH3AIIOHHOM >
MOJIeJIHM JIMHEHHOTO MPOrpaMMHUPOBAHHUSL.
IP3.6 Ha6opaTopHafI paborta Nel8. MammHHOe 00yueHne ONTUMHU3AIIMOHHON >
TPAHCIIOPTHON MOJIEJIH.
CamocTosiTesibHasi padoTa 18
CP3.1 | [IpopaboTka yueOHOro MaTepHaa JCKIHA 0.75
CP3.2 | [ToarotroBka K J1abopaTOpHBIM paboTam 12
CP3.3 | [ToarotroBka K py0exHOMY KOHTPOJIIO 3
CP3.4 | lpyrue Buabl CaMOCTOSITEIILHOM pabOThHI 2.25

11




5.

YUYEBHO-METOJIUYECKOE OBECHEYEHHUE CAMOCTOATEJBHOM
PABOTBI CTYJIEHTOB

CamocrosTenbHas pa60Ta CTYACHTOB 11O JHUCHUIIIIMHEC obecneunBaeTcs (%) (5914%:0) 188509151 y‘-IC6HO'
MCTOANYCCKUMU MATCpUaAJIaMU:

1
2.

3.

Pabouast mporpaMma JUCHUILTAHEI.

[lepeuens y4eOHOM UTEPATyphl U JOMOJHUTEIBHBIX MATEPUATIOB, HEOOXOIUMBIX IS
OCBOCHMS AUCIUIUTMHBI [Paznmen 7 Paboueit mporpaMmbl TUCIIATIIAHEI .

[Tepeuens pecypcoB cetu «HTEpHET», PEKOMEHIYEMBIX JUISI CAMOCTOSTEIBHON pabOThI
IIPU OCBOCHMH TUCUUILTHHBI [Pa3nen 8 PaGodeil mporpaMMbl TUCIUIUIHHBI |.
Meronudeckue ykazaHusi Ui OOydYalOIIUXCsl MO OCBOCHHIO TUCHUIUIMHBEI [Pazmen 9
PaGoueii mporpaMMbl AUCITUTUINHBI].

[TepeueHs HHPOPMAITMOHHBIX TEXHOJIOTUMN, HCIIOIB3YEMbIX TIPU U3YYCHUU JTUCIUTUIHHEI,
BKJIFOYAs IIEPEUYCHb TPOTrPAMMHOTO 0OecTieueH s, THHOPMAITMOHHBIX CITPABOYHBIX CUCTEM
U ipodeccuoHanbHbIX 0a3 nanHbix[Pa3aen 10 Paboueit mporpaMmbl AUCIUIIIIUHBI .

CTyAeHThl MONyYarT OOCTyH K YKa3aHHBIM MaTepualiaM HauuhHas C TEePBOrO 3aHATUS IO
mucuuiuimae, B coorsetcTBru ¢ OITOIL
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6. ®OHJ OLEHOYHBIX CPEJICTB I NPOBEJAEHMSI TEKYIIETO
KOHTPOJISI W TPOMEXYTOYHON ATTECTAIIMA CTYAEHTOB MO
TACIHATIIAHE

@®onp  oneHounslx cpeactB (POC) s OpoBeAeHMs] TEKYIIEro KOHTPOJS H
IPOMEKYTOUHOM aTTecTalMM OOyYaloLMXCs 10 AUCHUIUIMHE Oa3upyercss Ha IepedHe
KOMIIETEHIIMI C yKa3aHUEeM ATaIroB WX (POPMUPOBAHMS B IPOIECCE OCBOCHUSI 00pa30BaTeIbHOM
nporpammbl  (pazzmen 1). @OC obOecnieunBaeT OOBEKTHUBHBIM KOHTPOJIb JOCTHIXKEHHUS BCEX
pe3yJIbTaTOB 00YUYEHUS, 3alNIAHUPOBAHHBIX I JUCLIUILIIUHBL.

®OC BkIIOYAET B ceOsi:

— TIepeueHb KOMIIETEHLMH C yKa3aHHEM 3TarnoB UX (OPMUPOBAHMUS B IPOLECCE OCBOCHUS
00pa30BaTeNbHOM IPOrpaMMbl;

— OIMCaHUE I0Ka3aTejeil U KpUTEPUEB OLIEHMBAHUS KOMIIETEHIIMI Ha pa3IMUHBIX dTanax Mx
(bopMHpOBaHUs, ONIMCAHNE IIKAJ OLICHUBAHUS;

— THUIIOBBIE KOHTPOJIbHBIC 3aJlaHMsI WM MHbIE MaTepHalibl, HEOOXOAUMBIE JJIsi OLEHKH 3HAHUM,
YMEHUH, BIaJeHUI U (MJIN) OMBITA ACITEIBHOCTH, XapaKTePUIYIOIINE ATAIbl (POPMUPOBAHUS
KOMIIETEHIIUH B IPOLIECcCe OCBOEHUS 00pa30BaTeIbHON POrPaMMBI;

— METOJUYECKHE MaTepuajbl, ONPEICIAIOIINE INPOLEAYyPbl OLECHUBAaHUSA 3HAHWW, YMEHHIA,
BIAJCHUA W (MIM) OMbITa JAEATENbHOCTH, XapaKTePU3YIOLMX ATarbl (HOPMUPOBAHMS
KOMITETEHIIUH.

KoHTponb OCcBOEHUS AUCLMIUIMHBI IPOU3BOAUTCSA B cOOTBETCTBMM C [lonoxkenuem o
TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U IPOMEXYTOUHOM arrectanuu cryaeHtoB MI'TY um. H.O.
baymana.

®OC sBnsieTcs NPUIOKEHUEM K JaHHOU pabodel mporpaMMe JAUCHUIINHBL.
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7. IEPEYEHb YUYEBHOM JIMTEPATYPbI W JIONOJHUTEJIBHBIX
MATEPHUAJIOB, HEOBXOAUMBbIX VIS OCBOEHUA IUCHUTIJINHBI

Jluteparypa
1 Mupxkun, b. I'. BBenenue B aHanmu3 1aHHBIX | y4eOHUK U npakTukym / b. I'. Mupkun. —
Mocksa : M3natensctBo FOpaiit, 2023. — 174 c. — (Bricmiee o6pazoanue). — ISBN 978-5-
9916-5009-0. — Tekct : anexTponHsIii / O6pa3oBarensHas wiardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/511121 (mara obpamenus: 22.05.2023).
2. Kanpiposa H. O., I1aBnosa JI. B. Ctatuctuueckuii ananu3 00JbIIMX JaHHBIX: [IOJXOJ Ha
OCHOBE MaIITMH OMOPHBIX BEKTOPOB : yueOHoe mocoodue / Kagpiposa H. O., [TaBnosa JI. B. - Cankr-
[TeTepOyprckuii nonurexuudyeckuii yausepcurert llerpa Benukoro, 2022.
3. Boponosa JI. U., Bopono B. M. Machine Learning: perpeccHoHHbIC METOIBI
MHTEJICKTYyaJIbHOTO aHallM3a JIaHHBIX : yuyeOHoe mocobue / Boponosa JI. 1., Boponos B. H. -
MOCKOBCKHI TEXHHUECKUH YHUBEPCUTET CBsI3U U nH(popmaTukm, 2018.
4. Ope, JI. Ananu3 Gonbmux HabopoB ganubiX / JI. FOpe, P. Anann, 1. V. xeddpu ;
nepeBo/ ¢ anrnuiickoro A. A. Cnunkud. — Mocksa : JIMK Ilpecc, 2016. — 498 c. — ISBN 978-
5-97060-190-7. — Texkcr : anexTpoHHbIi // JIaHb : anekrponHo-0nOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/93571 (mara o6pamienus: 00.00.0000). — Pexum gocTyma: st
aBTOPU3. IIOJI30BATEIICH.
5. Bupcancku, D. I'enetndeckue anroput™bl Ha Python : pykososctso / 3. Bupcancku ;
nepeBos ¢ anrmmiickoro A. A. CnmakuHa. — Mocksa : JIMK Ilpecc, 2020. — 286 c¢. — ISBN
978-5-97060-857-9. — Tekcrt : anekTpoHHbI // JIaHb : JIEKTPOHHO-OMOINOTEYHAs] CUCTeMa. —
URL: https://e.lanbook.com/book/179496 (mata oGpamienus: 00.00.0000). — Pexxum goctyna:
JUTSL aBTOPU3. TOJIb30BATENICH.
6. Ananmu3 naHHBIX . y4yeOHUK mis By3oB/ B. C. MxwurapsH [u ap.]; mon pemaxmuen
B. C. Mxurapsina. — MockBa : M3marensctBo HOpaiit, 2023.— 490c.— (Bsicuee
obpazoBanue). — |SBN 978-5-534-00616-2. — Texkct : snekrpoHHBI // OOpazoBaTenbHas
miargpopma FOpaiit [caiit]. — URL: https//urait.ru/bcode/511020 (mata oOpamieHust:
22.05.2023).
7. A. H. leneix, B. C. Bacuibes, 3. M. Kortos. IIpuMeHeHne BpeMEHHBIX PAI0B [UIsSl aHAJIA3a
OOJIBIINX JAHHBIX: yueOHOe mocolOue Mo Kypcy «MareMathuueckre MeTOAbl aHain3a OOJIBIINX
naHHBIX» : yueOHoe mocobume / A. H. Lensix, B. C. Bacunbe, 3. M. KotoB ; HOxubIi
benepanbHbIN yHUBEpCUTET. - PocToB-Ha-/lony, Taranpor : FOxxHbI# (henepanbHblii yHUBEPCUTET,
2021. - 86 c. - ISBN 978-5-9275-3983-3.
8. Koanwo, JI. 1. Tloctpoenue cucteM MammHHOTO 0oOy4eHus Ha si3bike Python / JI. TI.
Kooanwo, B. Puuapr ; nepeBon ¢ anrnuiickoro A. A. CauHkuH. — 2-e¢ u3a. — Mocksa : JIMK
[Mpecc, 2016. — 302 c. — ISBN 978-5-97060-330-7. — Texkct : »nmekTpoHHBIH / JlaHb :
3NEKTpOHHO-OMbOaMoTeynass cuctema. — URL: https://elanbook.com/book/82818  (mara
obparmenus: 00.00.0000). — Pexum goctyna: 1yisi aBTOPHU3. MOJIH30BaTENEH.

HOHOJ’IHI/ITGHBHBIG MaTcepuraibl

0. I'pysnes, A. B. IlpenBaputenbHas moaroToBka manHeix B Python / A. B. I'pysneB. —
Mocksa : JIMK IIpecc, 2023 — Towm 2 : ITnan, npumeps! 1 MeTpuku kauectBa — 2023. — 814 c.
— ISBN 978-5-93700-177-1. — Tekct : 3yeKTpoHHBIH // JIaHb : 3JEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/314948 (nata o6pamenus: 00.00.0000). — Pesxxum
JOCTYTIA: JIISl aBTOPHU3. TIOJTH30BATENCH.

10.  Capaes II. B. Metoapl MalMHHOTO OOY4YEHMs : METOJUYECKHE YKa3aHUS U 3a/JaHUs K
nabopaTopHbIM pabotam 1o Kypey / Capaes I1. B. - Jlunenukuii rocy1apCTBEHHBINH TEXHUYECKHUMA
yausepcuret, ObC ACB, 2017.

11. . Kemnmexep, b. Tupau. Hayka o manHBIX: 0a30BbIA Kypc : yueOHoe mocobue / Jl.
Kennexep, b. Tupnu ; Hayu. pen. 3. Mamenbsipos, nep. ¢ anri. M. benoronosckuil. - Mocksa :
Anpnuna [Tabmumiep, 2020. - 224 c. - ISBN 978-5-9614-3170-4.
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12.  ®nax, I1. MammaHOE 00y4yeHue. Hayka u HCKyCCTBO TTOCTPOEHHUS arOPUTMOB, KOTOPHIE
U3BIIEKAIOT 3HaHUs U3 AaHHbIX / [1. ®max. — Mocksa : JIMK IIpecc, 2015. — 400 c. — ISBN
978-5-97060-273-7. — Tekct : anekTpoHHbIN // JIaHb : JIIEKTPOHHO-OMOIMOTEYHAs] CUCTeMa. —
URL: https://e.lanbook.com/book/69955 (nata o6pamienus: 00.00.0000). — Pesxum moctyna: ams
ABTOPH3. MTOJIb30BATEIICH.

13. IIpamo me Mapkoc Jlome3. MamuuHOe 00yueHue: anropuTmel ais 6usneca / [Ipamo ae
Mapxkoc Jlones. - Cankr-IletepOypr : I[Tutep, 2019. - 432 ¢. - ISBN 978-5-4461-1154-1.
yauBepcureta, 2021.

14. OpemxoB B. U. MHTENNEKTYaIbHBIN aHATN3 JaHHBIX : yueOHOe rmocodue / Opemko B. U.
- Psi3anckuil rocy1apcTBEHHBIN paJuOTeXHUUECKUN yHUBEepcuTeT, 2017.

15.  3amartun A. B. MHTemekTyanbHbIN aHAIM3 JaHHBIX : ydeOHoe mocobue / 3amsatuH A. B. -
W3narensckuit Jlom ToMckoro rocyjapcTBeHHOTO yHUBepcuTeTa, 2020.

16.  Kougpamos, 0. H., AHaim3 nanHbIXx ¥ MamuHHOEe oOydeHue Ha muiatrgopme MS SQL
Server : yuebnoe nocooue / 0. H. Konnpamos. — Mocksa : Pycaiine, 2023. — 303 c. — ISBN
978-5-466-01955-1. — URL.: https://book.ru/book/947076 (mata obpamenus: 21.05.2023). —
TekcT : 37eKTPOHHBIN.

17.  Cunen I3Bu, Meilicman ApHo, Anu Moxamen. OcHoBel Data Science u Big Data. Python
u Hayka o naHHbIX. — (Cepusi «bubnuoreka nporpammucrtay) / Cunen JlpBu, Meiicman ApHo,
Amn Moxawmen. - Caukt-IlerepOypr : [utep, 2019. - 336 c. - ISBN 978-5-4461-0944-9.
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8. IEPEYEHb PECYPCOB CETH HUHTEPHET, PEKOMEHIAYEMBIX JJI
CAMOCTOATEJBHOU PABOTBHBI ITPU OCBOEHHUHU JINCHUIIJINHBI

1. Caiit yauBepcurera: http://bmstu.ru

2. Poccuiickas rocynapctBeHHas ouodauoreka. http://www.rsl.ru.

3. T'ocynapcTBeHHas myOaMyHas Hay4YHO-TeXHUYecKas Oubnuoreka Poccuu.
http://www.gpntb.ru.

4. bubmmoreka MI'TY um. H.D. Baymana. http://library.bmstu.ru.

5. Hayuno-texuuueckas oubnmoreka KO MI'TY um. H.D. baymana. http://library.bmstu-
kaluga.ru.

6. Hayunas snextponnas oubnuoreka http://eL IBRARY.RU.

7. DnekTpoHHO-OMOIMOTeYHAs cCcTeMa u3aaTenbeTBa «Jlanby http://e.lanbook.com.

8. DneKkTpoHHO-O0MOIMoTe Has cucTeMa « Y HUBEPCUTETCKasi OMOIMOTEKA OHIIAHY
http://biblioclub.ru.

9. DnekrpoHHO-OMOMOTEeYHAast cucteMa «[PRbooksy http://www.iprbookshop.ru.

10. DnekTporHo-0ubIMOTeuHas cuctema (IbC) «Opaiit» https://biblio-online.ru.

11. LientpanbHas 6ubimoTeka oOpa3oBaTeIbHBIX pecypcoB MuHoOpHayku PD. www.edulib.ru.
12. Equnas xoyuteknus udpoBbIx 00pa3oBatesbHbIX pecypcoB http://school -collection.edu.ru.
13. denepanbHblil HEHTP HHPOPMAIIMOHHO-00pa30BaTeNIbHBIX pecypcos. http://fcior.edu.ru.
14. Caiit U3narensctBa MI'TY um. H.D. baymana https://bmstu.press/
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9. METOJUMYECKHUE VYKA3AHUA JJId CTYAEHTOB IIO OCBOEHMHIO
JUCIHUIIVINHBI

[Ipucrynas k paboTe, KaXAbIH CTYIOEHT [JOJDKEH TMPUHUMATh BO BHUMaHUE
HWKECIIEAYIOLUE TOJI0KEHUS.

JlucuMiimHa MocTpoeHa Mo MOIYJIbHOMY HMPUHIHUITY, KaKIblii MOAYJb IMPEICTaBIsSET
c000i1 TIOTMYECKH 3aBEPILEHHBIN pa3es JUCHUILIMHEL. JIUCIUIIINHA 1EIUTCA HA TPU MOJLYJIS.

Ha nepBom 3aHsTHUM CTyIeHT moiydyaeT HMH(MOPMALHUIO i1 JOCTYNa K KOMILIEKCY
METOJMYECKUX MAaTEPUAJIOB 110 AUCLUILIIMHE.

JleKunoHHbIE 3aHATHS TOCBSIICHB PACCMOTPEHUIO KIIIOUEBBIX, 0a30BBIX MOJIOKEHUN
Kypca 1 pa3bsCHEHUIO YYeOHBIX 3aJaHHI, BBIHOCUMBIX Ha CAMOCTOSATEIBbHYIO MPOPabOTKY.

JlaGopaTopHble paGoThI TNpeAHA3HAYEHBI JJIs MPUOOPETEHUS OMNbITa MPAKTHYECCKOM
peanu3aly OCHOBHOW NpOQecCHOHANbHON 00pa3oBaTelnbHON mporpamMmbl. MeToaudeckue
JOKYMEHTbI K Ja0opaTopHbIM paboTraM mpopaldaThIBalOTCS CTyIAEHTaMH BO  BpeMs
CaMOCTOSITENIbHOW TOATOTOBKUA. HeoOXOoauMblii ypOBEHB MOATOTOBKH KOHTPOJIUPYETCS Tepen
MpPOBEJICHIEM JTa0OPATOPHBIX PaboT.

[IpakTuueckast IOArOTOBKA PU peanu3aliy y4eOHOM AUCHUIUIMHBI OPIraHU3YEeTCs IyTEM
MPOBEJCHUS J1Ia0OPaTOPHBIX PadOT M HMHAWBUIYATBHBIX HM(WIM) TPYHHOBBIX KOHCYJIbTALIMMA,
IpeIyCMaTPUBAIOIINX yJacTHE OOYYaIOUIMXCS B BBIMOJHEHUH OTICIBHBIX AJIEMEHTOB padoT,
CBSI3aHHBIX C Oyyllel mMpodecCHOHANTBHON AESITEIbHOCTHIO.

[IpakTnueckast HOArOTOBKAa MOXKET BKJIKOYATh B C€Osl OTJEJIbHBIE 3aHATUS JIEKLIHOHHOIO
TUMA, KOTOpbIe MpEeAyCMATPUBAIOT TMepefady yueOHoW uHpopMmanmuu oO0yyaroummcs,
HEOOXOIMMOW Ui TOCTENYIOIIEro  BBIMOJHEHWS  paboOT, CBS3aHHBIX C  Oymymien
pohecCuOHANBHOM JeSTeNbHOCTHIO.

CamocrosiTeibHAsE padoTa CTYJEHTOB BKJIOYACT CIEAYIOIIME BUJBL: IpopadoTKa
y4eOHOro MaTepuana JEeKIHii, TOJrOTOBKA K JIaA0OpaTOPHBIM paboTam, MOATOTOBKA K PYyOS)KHOMY
KOHTpOJIIO. Pe3ynbTarhl Bcex BUAOB pabOThI CTYIEHTOB (GOPMUPYIOTCS B BUJIE INYHOTO PEUTUHTA,
KOTOPbIIl  y4MTBIBa€TCS Ha MPOMEXYTO4YHOH arrtectanuu. CamocrosiTenbHass paboTa
IpeyCMaTpuBaeT HE TOJIbKO MPOpadOTKYy MaTepHalioB JEKIUH, HO M HMX paclIMpeHue B
pe3yibTaTe IOHMCKa, aHaiu3a, CTPYKTYPUPOBAaHUS U MPEJICTaBICHUS B KOMIIAKTHOM BUJE
COBPEMEHHOM HH(OpMaLUU U3 BCEX BO3MOXKHBIX UCTOYHHUKOB.

Texkymuii KOHTPOJIb TNPOBOAUTCA B TEUEHHME KaXIOrO MOIYJSA, €ro HUTOrOBbIE
pe3yJIbTaThl CKJIAABIBAIOTCS U3 OLEHOK I10 CJIEAYIOIIUM BUaM KOHTPOJIBHBIX MEPOIPUATHI:

- Py0exHbIil KOHTpPOIIB
- JJaboparopubie pabOTHI.

OcBoecHHME AMCLMILIMHBI M €€ YCIHEIIHOE 3aBEPIIEHUE Ha CTAaJUU INPOMEKYTOYHOU
aTTecTallid BO3MOXKHO TOJIBKO TNPHU PEryJsipHON paboTe BO BpeMs CEMECTpa U IUIAaHOMEPHOM
POXOXKJICHUN TEKYyILIero KoHTposs. HabpaTrh pedTHHT 1o BceM MOIYJISIM B KaXJIOM CEMECTpe,
OPOHTH MO KaXJOMy MOAYJIK IUUIAaHOBBIE KOHTPOJIBHBIE MEpPONpPUATHS B TEUEHHUE
HK3aMEHALIMOHHON CECCUM HEBO3MOXKHO.

Jlnia 3aBepiieHusi paboThl B CEMECTPE CTYAEHT JOJIKEH BBIMOJIHUTH BCE KOHTPOJIbHbBIE
MEpPOTPUATHSL.

IIpomexyTouHas aTrecTaums M0 JUCHUILIUHE IPOXOAUT B hopMe 3ayeTa.

MeToauKa OLEeHKH 110 PEHTHHIY

CryneHT, BBIMOJIHUBIINN BCE MPEyCMOTPEHHbIE YUEOHBIM IJIAHOM 33/I1aHUS U CAABIINNA
BCE€ KOHTPOJIbHBIE MEPONPHSTHS, MOJIy4aeT UTOTOBYIO OLIEHKY IO JUCLUUIUIMHE 3a CEMECTP B
COOTBETCTBUU CO IIKAJIOM:

PedTunr OuneHka Ha 3a4eTe
60 — 100 3aureHo
0-59 He 3aureno

OneHuBaHue IOUCHMIUIMHBI BEAETCA B COOTBETCTBMM C [lonokeHneM O TeKyleM
KOHTpOJIE yCIIEBAEMOCTH M MMPOMEKYTOUHOM aTTectauuu ctyaeHToB MI'TY um. H.O. baymana.
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10. MEPEYEHb HH®OPMAIMOHHBIX TEXHOJIOTUM, HCIOJIb3YEMBIX
IIPH N3YYEHUU JUCIHUIIVIMHBI, BKJIIOYASA IHEPEYEHb
ITPOI'PAMMHOI'O OBECIIEYEHMUA, NHOOPMANMOHHDBIX
CITPABOYHbIX CUCTEM U ITPOPECCHUOHAJIBHbBIX BA3 TAHHBbIX

NudopManmoHHbIe TEXHOJIOTHH:

- OnekTpoHHass uWHGOpPMaIMOHHO-oOpa3oBaTenbHas cpega MI'TY  um. H.D. bBaymana
o0ecrieynBaeT JOCTyn K Y4eOHBIM IUIaHaMm, pabOYMM MporpaMMaM JUCHMIUIMH (MOIyJei),
nporpaMMaM MNpPaKTHUK, IEKTPOHHBIM yUEOHBIM H3JAHMUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, YKa3aHHBIM B paOOuyuX Mporpammax JWUCHUIUIUH (MOJYJIEH), mporpaMmax MpakTHK,
dbopMupoBaHUE 3TIEKTPOHHOTO MOPT(HOINO 00yUaIOIIErocs, B TOM YHUCIIE COXpaHeHHE ero padoT
U OLEHOK 3a 3Tu paboThl. llpemycmMoTpeHa BO3MOXHOCTH CHHXPOHHOTO W ACHHXPOHHOTO
B3aMMOJICHCTBHUSl CTYJIEHTOB W TMpenojaBareiel MOCPEACTBOM TEXHOJIOTUH M CIyx0 IO
NEPEChUIKE U TOIYYCHHUIO JICKTPOHHBIX COOOIICHUH MEXy IMOJIb30BATEISIMH KOMIIBIOTEPHOM
cetu NHTEpHET.

- DJIeKTpOHHAas MoYTa Ipenogasares: VVilisov@bmstu.ru;

- Cucrema BigBlueButton https://webinar.bmstu.ru

IIporpamMmMHoe obecnevenue:

- Anaconda 3

- PyCharm Community 2019.+

- AnyLogic (Personal Learning Edition)
- RAD Studio

— P7-Oduc.IIpodeccronanbhbrit

I/IH(l)OpMaIIHOHHl)Ie CIIPpaBOYHBIEC CUCTEMbI:

- Wudopmarmonno-npaBoas cuctema «[apant» http://www.garant.ru;
- Wudopmarmonno-npasosas cucrema «Koncysprant [Lirocy http://www.consultant.ru.

IIpodeccnonanbubie 6a3bl JAHHBIX:

- [Ipodeccnonanbhpiii  MHPOPMALMOHHO-AaHAIUTUYECKUI ~ pecypc,  IOCBSILEHHBIN
MAIlMHHOMY OOYY€HHUIO, paclo3HAaBaHUIO OOpa30B M HHTEIUIEKTyaJbHOMY aHaJIU3y
maHHBIX http://www.machinelearning.ru/wiki/index.php.
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11. OMUCAHUE MATEPUAJBHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOU
JJIAA U3YUYEHUSA JUCIUITVINHBI

Hepequb MATCPHUAIBHO-TEXHUICCKOI'O obecrneueHus JUCIHHUITIMHBI

Ne,

wn Buj 3ansaTuii Buja u HammMeHoBaHue 000pYy10BaHUSA

1 | Jlexkuuu CHEIHAILHO 000PY/TIOBaHHBIE Ay TUTOPUH C
MYJIbTUMEIUIHHBIMU CPECTBAMH, CPEACTBAMHU
3BYKOBOCIPOU3BEICHUS U UMEIOIIUMHU BBIXOJI B CETh
WuTepHeT; momenieHus A1 IpOBEACHUS ayIUTOPHBIX
3aHSTHIA, 000pY0BaHHBIC YIeOHOM MEOECIbIO; Ay AUTOPHH
OCHAIIICHHbIE KOMIIBIOTEPAMH C JOCTYIIOM K 6a3am
JAHHBIX U ceTu HTepHET; CTyIMU; KOMIIbIOTEPHBIE
KJIACCHI.

2 | JlaGopatopHbie pabOTHI CIEUAIBHO 000PY/I0BaHHbIE Ay TUTOPHH C
MYJIbTUMEUIHHBIMU CPEICTBAMH, CPEACTBAMHU
3BYKOBOCITPOM3BEICHUS M MIMEIOIIMMHU BBIXOJ] B CETh
WuTepHeT; momenieHus s IPOBEACHUS ayJUTOPHBIX
3aHITHIA, 000pY0BaHHBIC YIeOHOU MEOCIBIO; Ay AUTOPHH
OCHAIIICHHBIE KOMIIBIOTEPAMH C JOCTYTIOM K 0a3am
TAHHBIX U ceTH VHTepHEeT; CTyIuH; KOMITBIOTEPHBIC
KJIACCHI.

3 | CamocrosTenpHast pabora | Oubnmoreka, mMeromniast pabouue MecTa Ui CTYJCHTOB;
BBICTABOYHBIC 3aJIbI; Ay AUTOPHH, OCHAIIICHHBIC
KOMITIBIOTECpaMH C JOCTYIIOM K CE€TU I/IHTepHeT.
CouMoKyIbTYpHOE IPOCTPAHCTBO YHUBEPCUTETA
MO3BOJIACT CTYACHTY Ka4YECCTBCHHO BBIINNOJIHATH
CaMOCTOSITENIbHYIO padoTy.
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