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b4.4.01

TpynoeMKOCTh B 3a4eTHBIX
e/IMHHIIAX:

6 cemecTp - 4;

Yacos (Bcero) no yueGHomy
TJIaHY:

144 yaca

Jlekuuu

6 cemecTp - 28 yaca;

HpaKTuquKne 3aHATHA

6 cemecTp - 28 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynbranuu

MPOBOJAUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

6 cemecTp - 87,7 uaca;

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnas koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHH

BKJIIOYAS:
HNHTepBbIO

IIpomeskyTouHast aTTecTALUS:

3auyer

6 cemectp - 0,3 yaca;
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1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
Heabr ocBoeHHS] AUCHUILUIMHBI. V3ydeHme CpencTB M METOJIOB pa3pabOTKH HPOTrPaMMHOTO
o0ecrieyeHus ¢ UCIob30BaHueM s3bika Python u ero 6uGnmorex
3amauu IMCHMILIHHBI
- U3y4eHHE OCHOBHBIX METOJIOB U CPEJICTB IPEACTABICHHUS JaHHBIX B s3bIke Python;
- OCBOEHHE METOJIOB 00OTAICHNUS TaHHBIX METOZOM CBSI3BIBAHUS 11O KIFOUEBBIM ITOJISIM B SI3bIKE
Python;
- YMEHHE BU3YAJIM3UPOBAThH PA3IMYHbIEC CPE3bI IAaHHBIX B pa3ndyHOM dopmaTte B si3bike Python;
- OCBOCHHE U YMEHHE IPUMEHATH Ha MPAKTUKE HEKOTOPBIE 0a30BbIE AITOPUTMBI KilacCu(UKauu
JTAHHBIX.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Kon n HanmeHoBanue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHHs
KOMITeTeH K HHIMKATOPA I0CTHIKEHHSI
KOMITeTeH K
[1K-2 Criocoben NJI-3nik-2 Pa3pabareiBaer 3HATb.
pa3pabarbiBaTh npororun UC B coorBeTcTBUU | ~ Cr10CoObI MaHHUITYIHPOBAHHS TCH30PAMH;
KOMIIOHEHTBI CHCTEMHOTO ¢ TpeOOBaHUSIMH - Pa3IMYHbIC CIOCOOBI BU3YaIH3aLM1
MIPOTPAMMHOI0 JAaHHBIX,
obeceycHus - OCHOBHBIE IPUHIIMIIBI IPECTABICHUS
JTAaHHBIX B BUJI€ TEH30DOB,;
- 0a30BbIe ATOPUTMBI KJIACCH(PHUKAIIN
JTAaHHBIX.

2. MECTO JUCHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM TIPOT'PAMMBI BO

JucuumirHa OTHOCHUTCS K  (paKyJabTaTUBHBIM JTUCHMIIMHAM OCHOBHOW IpodeccCHOHaIbHON
oOpa3zoBatenbHOI nporpamme MHpopManmoHHbIE TEXHOJIOTUN U CUCTEMBI HCKYCCTBEHHOT'O MHTEJIEKTa
(manee — OIIOIl), wnanpaBnenuss mnoaroroBku 02.03.02 dynnameHtanbHas HHQOpMATHKa MU
MH(}OpPMallMOHHbIE TEXHOJIOTUH, YPOBEHb 00pa30BaHus: BbICcIIee 00Opa3oBaHHe - OaKalaBpuar.

basupyercs Ha ypoBHE cpeiHero ooero oopa3oBaHusl.

PesynbTarsl 00yueHus, Noxy4eHHbIE IPU OCBOEHUH JTUCHUIUIMHBI, HEOOXOAUMBI IIPU BBINOJIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHON paboThI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 bubnuorekn Numpy u 34 6 7 - 7 - - - - - 20 - I10020mo8Ka K npaKmu4eckum 3aHAmuam:
Pandas [ToBTOpEeHue MaTepuaa no paszaety
11 3arpy3ka # OCHOBHbBIE 34 7 - 7 - - - - - 20 - "bubanorexu Numpy u Pandas". Beibop
METOJIBI NpeJMETHON 00JIaCTH U MacCHBa OTKPBITHIX
MaHHUIYJINPOBAHUS JIAaHHBIX MO HEH.
JaHHBIMH, H3yuenue mamepuanog iumepamypnolx
Npe/ICTaBICHHBIMH B UCHOYHUKOG:
BUJIE TEH30POB [1], 184-222
2 JlononHuTeIbHbIC 34 7 - 7 - - - - - 20 - IToozomoeka K npaKmMuuecKum 3aHamusim.:
Bo3MOxHOCTH Pandas [ToBTOpEHNE MaTepuaa 1o pasaery
2.1 [ponsuHyTEHIC 34 7 - 7 - - - - - 20 - " JlonostHUTENTbHBIE BO3MOKHOCTH Pandas".
onepanyu B Pandas IToaroToBKa MpUMepoB 00OTAILCHHS JaHHBIX
MOCPEJICTBOM CIIUSTHUSL.
H3yuenue mamepuanog 1umepamypHsix
UCHMOYHUKOG:
[2], 219-241
3 Busyanuzanus naHHbIx 34 7 - 7 - - - - - 20 - Ilo020mo8Ka K npaKkmu4eckum 3auamusm:
B Python IToBTOpEeHue MaTepuana no pasaeny
3.1 OcHOBHBIE 34 7 - 7 - - - - - 20 - "Busyanu3zamus qaHHeix B Python".
BO3MOXKHOCTH [ToaroroBka HECKOJIBKUX BU3YaJIU3aH IPH
BH3YaJTH3AIHH. oMoty oudmmotek Matplotlib u Seaborn.
bubmmorexu Matplotlib H3yuenue mamepuanos 1umepanmypHslx
u Seaborn. UCIOYHUKOB:
[3], 612-616
4 Metoast 41.7 7 - 7 - - - - - 217.7 - Ilod20moeKa K npaKmuuyecKkum 3aHAMUAM:
Kiaccuukanyu IToBTOpenue maTepuana no pasaeny "Metoast
4.1 HUcnonb3oBanue 41.7 7 - 7 - - - - - 27.7 - knaccupukanun”. [ToaroToBka u cpaBHEHHE

OCHOBHBIX METOJOB

HECKOJIBKUX MOJeNeil KiacCu(hUKaIui JaHHBIX
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oubnuoreku scikit-

10 BBIOPaHHOMY TPH3HAKY.
H3yuenue mamepuanoe 1umepamypHbix

Learn
UCMOUYHUKO06.
[4], 68-106
3ager 0.3 - - - 0.3 -
Bcero 3a cemecTp 144.0 28 - 28 0.3 87.7
HToro 3a cemecTp 144.0 28 - 28 - - 0.3 87.7

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM

npoektam/padboram; MKKII — unauBuayansHbie KOHCYIBTAIIMU IO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aenam
muctumuinaer, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. bubnuomexu Numpy u Pandas

1.1. 3arpy3ka 1 OCHOBHbIE METOAbl MAHUIYJIUPOBAHUS JAHHBIMU, NIPEICTABICHHBIMU B BUJIE
TEH30POB

Tunber ganabix OuOmmorek NumPy m Pandas. Beruucienuss m yHuBepcaibHble (YHKIIHH
NumPy..

2. Honoanumenvuvie sozmoocnocmu Pandas

2.1. I[IpoxBunyteie oneparyu B Pandas
OOpaboTka OTCYTCTBYIOIIMX IaHHBIX. Vepapxuueckas uHuekcanus. OObequHeHHe HaOOPOB
JAHHBIX..

3. Buzyanuzauus oannwix 6 Python

3.1. OcHOBHBIEC BO3MOXKHOCTH Bu3yanu3anuu. bubmuorexkn Matplotlib u Seaborn.
OcHoBHBIE BU/IBI TPAQUKOB U AUATPaMM, CIOCOOBI HACTPOWKU OTOOpasKCHHU. .

4. Memoou! knaccuduxauuu

4.1. Ucnionp30BaHne OCHOBHBIX MeTONOB OnOanoreku scikit-Learn
OcHoBHBIE MeTOIBI KITaccudukanuu. [lapameTpsr 00yueHus. Baimnanus pe3ynbpTaTos..

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. IlpeacraBienne OTKPBITOrO MaccuBa 1aHHBIX B Python;
2. OborarieHue 1aHHbIX, CIIMSHUE 110 KIIIOYY;
3. Pa3nuuHble BU3yann3anny TaHHBIX;
4. Mopaenu Ki1accupuKaIum.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MPETyCMOTPEHO
3.5 KoncyabTanuu

Ipynnoevie koncyremauuu no paszoeaam oucyuniunsl (I°K)

1. KoncynpTanuu no Bonpocam MnpeicTaBieHus 1aHHbIX B Ondanorexkax NumPy u Pandas

KoHcynbrauu 1o 0CHOBHBIM CIIOCO0aM MaHHITYJIMPOBaHUs TaHHBIME B Pandas

3. Koncynpranuu no crnocobaM BU3yaaH3alMM JaHHBIX MpHU nomoiu 6ubdaorek Matplotlib
u Seaborn

4. KoHcynbTanuu Mo MeTojaaM kiaccudukanuu B scikit-learn, o0yueHuIo U 3aycKy Mojiesei

N

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUIIJIMHBI (1)0 MUPYEMBIX B HUX KOMIIeTeHI Uil

Howmep paznena O11eHOYHOE CPEeICTBO

Kopbt JUCLUIUINHEI (B (TUII 1 HAUMEHOBAHUE)
WHMKATOPOB | COOTBETCTBUU C 1.3.1)
1 | 2] 3] 4

3ariaHupOBaHHbIE PE3YAbTaThl 00YUYEHUS 110
THCIUTIIIMHE
(B COOTBETCTBHH C pa3aeiioM 1)

3HaTh:

0a30BbIe AITOPUTMBI KJIACCU(DUKALIMHU TAHHBIX N/1-3nk-2 + | UatepBpro/Mogenu kiaccuukanuu

OCHOBHbIE IPUHLIMITBI IPEICTABICHUS JIAHHBIX B | 1 T3 N Hurepsrto/[IpeacraBienne OTKPHITOro MaccuBa
BHJIC TEH30POB JTaHHBIX B Python

pa3IuyuHbIE CIIOCOOBI BU3YaJIM3aIM1 TaHHBIX NJ1-3nk-2 + Hurteppio/Paznnynbie BU3yann3aniy JaHHBIX
cnoco0bl MAHUITYJIUPOBAHMsI TEH30paMHU NJ-3nk-2 + HuTepBpio/O6oraiieHye JaHHbIX, CIUSHUE 110 KUY




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. Monenu knaccudukanuu (MHTEpBEHIO)
2. O0oraieHne JaHHBIX, CausHUE 110 Kiouy (MHTepBhIO)
3. Ilpencrasinenne OTKPHITOr0 MaccuBa JaHHbIX B Python (MHTEpBBHIO)
4. Paznuunblie BU3yan3anuu JaHHbIX (MHTEpBBIO)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMUILJIMHE

3auem (Cemecmp Neb)
Onenka ompenensercs B cooTBeTCTBUM C [losnokeHuem o OayIlbHO-PEHTHMHIOBOM cHUCTeME AJIs
ctynentoB HUY «MOW» Ha ocCHOBaHMM CEMECTPOBOM M aTTECTALIMOHHOM COCTABIISIOIINX.

B numnnoM BeICTaBIsETCS OICHKA 3a 6 CEMCCTD.

Ipumeuanue: ONieHOYHBIC MAaTEPUATHI TI0 JUCIUILIMHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. buznu, /1. Python. Kuura penentos = Python Cookbook : nep. ¢ aurin. / JI. buznu, b. K. JIxoHc .
— Mocksa : [IMK Ipecc, 2019 . — 648 c. - ISBN 978-5-97060-751-0 ;

2. I'pysnes A. B., Xeiiar M.- "Uzydaem Pandas", (2-oe u3n., ucnp. u goi.), M3aarenscto: "JIMK
[Tpecc", Mocksa, 2019 - (700 c.)

https://e.lanbook.com/book/131693,;

3. I'py3aes A. B.- "I[Iporno3noe moznenuposanue B IBM SPSS Statistics, R u Python: meton
JepeBbEB pereHui u cydaitaeiii nec”, M3garenscto: "JIMK Ilpecc”, Mocksa, 2018 - (642 c.)
https://e.lanbook.com/book/123700;

4. Pamika C.- "Python u mammnaHOe 00y4yeHHE: KpaitHe HE0OXOANMMOE TOCOOUE 1O HOBEHIIIEH
npejcKa3aTeIbHON aHaJIUTHKE, 00s13aTeNbHOE /1711 OoJiee IITyO0OKOro HOHUMaHMs METOA0JI0T U
maruHHoTo 00yuenus", M3ngarenncto: "JIMK Ilpecc", Mockga, 2017 - (418 c.)
https://e.lanbook.com/book/100905.

5.2 JIunieH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT 0(UCHBIX IPOrpamm;

3. Maiina Buneokondepenumu;

4. Python;

5. Jupiter Notebook.



5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunas s;1ekTpoHHas Ondamoreka - https://elibrary.ru/

4. Ba3za naHHbIX )KypHasuoB m3nareabcrBa Elsevier - https://www.sciencedirect.com/
5. DJeKTpOHHBIE pecypchl H3aaTelbcTBa Springer - https://link.springer.com/

6. ba3a nannbix Web of Science - http://webofscience.com/

7. ba3za mannbix Scopus - http://www.scopus.com
8. Dnexrponnas o6udmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, Ocnamenne
HAaUMCHOBaAHHC
VY4eOHble ayAUuTOpUU IS M-814, YuebHnas CTOJI MPENoiaBaTesl, CTyJI, mKad s
IIPOBEIEHUS JIEKIIMOHHBIX ayIuTopus JOKYMEHTOB, CTOJI IMCbMEHHBIN, BEIIATIKA

3aHATHI U TEKYLIETO
KOHTPOJIA

JUISL OAEKbI, TOCKA MHTEPAKTUBHAS,
KOMITbIOTEPHAs CETh C BBIXOJOM B
HNurepHer, 10cka MapKepHasi, KOMIBIOTED
MIEPCOHAJIbHBIN

VY4eOHble ayaAUuTOpUU IS
IIPOBE/ICHUS MPAKTUUECKUX
3aasatuii, KP u KII

M-706, AucruieitHbrit
kiace kad. "TIMUIN"

CTOJI IIPEI0/1aBaTeNsl, CTOJ
KOMITbIOTEPHBIN, CTYJI, KOMIIBIOTEPHAs
CeTb ¢ BbIX0ZI0M B MIHTEpHET,
MYJIbTUMEANIHBIN IPOEKTOP, IKPaH,
KOMIIBIOTEP NEPCOHAIbHBINA, KOHAULIMOHED

VY4ebHble ayIUTOPUH IS
IIPOBEICHUS
IIPOMEKYTOUHOU
aTTecTaluu

M-706, Jucnneinbiit
kiacc kag. "TIMHUN"

CTOJI IIPEI0aBaTeNsl, CTOJ
KOMITBIOTEPHBIN, CTYJI, KOMIIBIOTEPHAS
CeThb C BbIXOAOM B lIHTEpHET,
MYJIbTUMEANMHBIN IPOEKTOP, IKPaH,
KOMIIBIOTEP MEPCOHAIBHBIN, KOHIULIMOHED

ITomemenus s
CaMOCTOSITENIbHON pabOTHI

HTB-303,
KomnerorepHslit
YUTAIBHBIN 3471

CTOJI KOMITBIOTEPHBIN, CTYJ, CTOJ
MMHMCBMEHHBIN, BEIIAIKa JJIST OJICKIbI,
KOMIIBIOTEpPHAS CETh C BBIXOJIOM B
HHTepHET, KOMIBIOTED NEPCOHAIIBHBIN,
MIPUHTEP, KOHAUIMOHED

Tlomentenus niist
KOHCYJIbTHPOBAHUS

M-704,
IIpenonaBarenbekas
kadenper [IMUU

CTOJ, CTYJI, Kad, TymO6a, 10CKa MejIoBasi,
KOMIIBIOTEPHAs CETh C BBIXOJOM B
HHTtepHeT, MyJIbTUMEIUUHBIN IIPOEKTOP,
JKpaH, KOMIIBIOTED NEPCOHAIBHBIN,
XOJIOAWIBHUK, KOHAUIUOHED

HOMeHIeHI/ISI AJI XpaHCHUA
o0opymoBaHus U y4eOHOTO
WHBEHTaPS

M-703a/1, Kimagosast
ka¢. "TIMUN"

CTeJUIaX JUIS XpaHeHUsI KHUT, TyMOa,
9KpaH, HOYTOYK, KHUTH, YU€OHHUKH,
nocoous




IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

CpenctBa s3p1ka Python juis pemieHust puKkIIaIHbIX 3a71a4

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 TIlpencraBieHre OTKPHITOro MaccuBa JaHHbIX B Python (MHTEpBBIO)
KM-2 Ooboramienue nanHbIX, cimsiHue no kiouy (MHTepBhIO)
KM-3 Paznuunsie Bu3yanmsainuu gaHHbex (MHTEpBBIO)

KM-4 Monenu knaccudukanuu (MHTEpBEIO)

Buj npome:xyTo4HOI aTTecTanmu — 3a4er.

Wunekc KM- | KM- | KM- | KM-
Howep Paznen qucuumimnHbl KM: L 2 3 4
pasnena AT el Henens 4 8 10 14
KM:
1 bu6nurorexu Numpy u Pandas
11 3arpys3ka ¥ OCHOBHBIE METO/IbI MAHUITYJIUPOBAHUS 4
' JTAHHBIMH, TIPE/ICTABJICHHBIMU B BHJIC TCH30POB
2 JlomoauTepHBIE BO3MOKHOCTH Pandas
2.1 [Tponsunyteie onepauuu B Pandas +
3 Busyanmzanus nanusix B Python
OcCHOBHBIE BO3MOXXHOCTH BU3yaln3anuu. bubnmorexku
3.1 . +
Matplotlib u Seaborn.
4 Mertob! KiaccupuKanuu
41 Hcnons3oBanne OCHOBHBIX METOA0B OMOIMoTekH scikit- +
' Learn
Bec KM, %: | 25 25 25 25
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