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1. OBIIASI XAPAKTEPUCTHKA PABOUYEH MPOI'PAMMBI
YYEBHOH JUCHHUILIHHBI

1.1. MecTo AHCUHNANHB] B CTPYKTYPE OCHOBHOI 00pa3oBaTebHOI

NporpaMmbl
Vyebnas amcummamba «OIL14  OcHoBel  MammHHOTO  0DYHEHHA»
ABIAETCA BApHATHBHON 4acTeio o0umenpoeccHOHANBHOrO HHKIA OCHOBHOH
npoteccnoHanbHo obpaloBaTensHOil nporpammet B cootsetcTun ¢ PI'OC no
cneunansroctn 09.02.07 MudopmaunoHHbe CHCTEMBI H IPOrPAMMHpPOBaHHE.
Vyebnas mucumnamna «OIL14  OcnoBel MammHHOrO 00yHeHHA»
obecneunBaeT OPMHPOBAHHE NPO(PECCHOHANBHBIX H ODIIHX KOMIETEHIIHH Mo
Beem Buaam aestenbHocTH @IOC cnenmansroctr 09.02.07 Mudopmatnottble
cucTeMel W nporpammuposanue. Ocoboe 3HavdeHHe JHCIMIUINHA HMEET NpPH
(GOpPMHPOBAHHH W Pa3BHUTHH OOIMX, NPOMECCHOHATHHBIX KOMMETeHIUMIH M

JIMHHOCTHBIX Pe3y/IbTaTOB:

1.1.1. I'Nepeuens obumMx KoMIeTeHIHH
Kon Hanmenopanwe obmmx KoMnerermmi
OK 01 Beibupars crnocodel  pelneHHs  3anad OpogecCHOHAILHON  ICATEIBHOCTH,

MPHMEHHTENBHO K PAYIHYHBIM KOHTECKCTAM.

OK 02 OcymecTraATh NONCK, AHATH3 H HHTEPIPETALHIO HHpOPMaIliH, HeobXoHMOil 118

BRITIOAHEHHA 3a,0a4 I'IPUdJEECHDHHHhHﬂﬁ AEATENRHOCTH.

OK 03 [nanupobarts 0 peaiHIOBLIBATE COOCTBCHHOE NPOPECCHOHANEHOE H IHYHOCTHOE
PaIBHTHE.
OK 04 Pabotatek B KOUIEKTHBE B KoMaH/e, 3PPeKTHBHO BIAHMOJICHCTBOBATE C KOJLIEraMH,

PYROBOJACTBOM, KITHEHTAMH.

OK 09 Henonszosars HHOOPMALHOHHLIC TEXHOIOMHH B NIPodeccHORANLHOH e TeNEHOCTH,

OK 10

[Mons3osarees  npodeccHoHanbHOM  JoKYMeHTaUMER HAa  rOCYAapCTBCHHOM M

HHOCTPAHHOM H3bIKaX.




1.1.2. Tepeuens npodeccHOHANBHBIX KOMIETEHIHH

Kox Hanmenosanne npodeccHORATBHEIN KOMNETEHIIA

IK 6.5 OcymecTBAATE TEXHHYECKOE CONPOBOA/IcHHE, OOHOBIEHHE 0 BOCCTAHOBJICHHE
JAHHRIX HHdpriuIHﬂHHuﬁ CHCTEMLI B COOTBETCTEBHH ¢ TEXHHYCCKHM JAMAHHEM,

K 10:1 OGpabarsiBars cratnueckii 1 aupamudeckuii HAGOPMAITMOHHBI KOHTEHT.

1K 10.2 Paspabarnisare TexunuecKHe JOKYMEHTH JUIR YNpaBienns HHQOpMauHOHHLIMH

pecypcamu.

MK 11.1

Ocymectaaars cbop, obpaborky ® aramn wrdopMalny 118 DpoeKTHpOoBaHNA Das
JTAHHBIX.

1.1.3. Tlepeuens IMUHOCTHBIX PE3yIbTATOB

Kon

HanMenoBanne THIHOCTHEIX PE3yIbTATOR

JiP 4

[Tpostpisuomnui 1 IeMOHCTPHPYIOIKH YBaKEHHE K JIHOAAM TPYAd, 0COIHAIIIHH
uennocts cobersennoro Tpyaa. Crpemsammiics k popMuposannio B ceTeBoii cpejie
AHHHOCTHOTO # podiecCHOHAIBHOTO KOHCTPYKTHBHOIO «uniposoro enemnan,

Cobmopaomuil B nponarasIPYONMA Mpaskia 310posoro 1 HezonacHoro obpasa
AH3HH, CTIOPTA; NPeyTpeRaonmii mbo NnpeoaoIesalonHil 3aBHCHMOCTH 0T
anKorofis, Tabaka, NCHXOAKTHBHEIX BEUIECTB, a3apTHeX arp i T.71. Coxpansionmmii
HCHXOJIOMHYECKYIO YCTONYHBOCTD B CHTYATHBHO CIOMHBIX WIH CTPEMHTENBHO
MEHAIOUIHXCSH CHTYALHAX.

JIP 13

JlemoucTpapytoumii ymenne s exTHBHO B3aNMOIeHCTBOBATL B KOMAHJIE, BECTH
JIHATIOT, B TOM HHCJIE € HEMONB30BAHHEM CPE/ICTB KOMMYHHKALIMH

JIP 14

JIeMOHCTPHPYIOMIHIT HABBIKH aHAIH3A H HHTEPIPETAIMA HHYOPMALHH 13
PA3IHYHEIX HCTOYHHKOB ¢ Y4ETOM HOPMATHBHO-TIPABOBBIX HOPM

JIP 15

JleMOHCTPHPYIONIHI FOTOBHOCTE H CNIOCODHOCTL K 0DPAI0BAHHIO, B TOM HHCIE
camMooBpa3OBaHHIO, HA NPOTSKEHUN BCEH HHIHH, COIHATEILHOE OTHOIIEHHE K
HENPEPLIBHOMY 00pa30BaHNKd KaK YCIORHIO YenentHoi npodeccnonamsHoil 1
ofimecTreHHON AeATENBLHOCTH,

JIP 16

Cooteerctytomuii omuaanuam paboTojareneii: KpeaTHBHO MBICIAIIHIT,
HPPEKTHBHO COTPYIHHHAIOMME € APYTHMHE JIOBMH, OCO3HAHHO BBINOIHAIONIHH
npoteccHoHaNbRBIE TPeDOBaHMA, pacnPe/Ie/ IO BpeMs M IpYTHE pecypehl 1A
BEITIOJIHEHHSA NMOCTABIEHHON 3a/1a4H B YCTAHOB/ICHHEI CPOK, OTBETCTBEHHBIH,
JHCIHIUTHHHPOBAHHEI, LeneyCTpeMISHHLIH, cTpeccoycToHYMBEIIL.

JIP 18

JemoncTpupyrommii crniocofHOCTL HCNOIB30BATL B M(poBOii cpeie pasiHIHbIe
uH(poBLIE CPe/ICTEA, MO3BO/IAIONIHE BO B3AHMOISHCTBHH C APYTHMH MI0LMH




JIOCTHIATh MOCTARIEHHBIX Heneil: npeynpexiaounmii codCTREHEOE I YKo

ACCTPYKTHEHOC MOBEACHHE B CCTEROM [TPOCTPAHCTBE,

1.2.He s u nianupyembie pe3yibTarbl 0CBOCHHA AHCUHIIHHBI

B pamkax nporpammbl  yueGHON  AMCUMIIIMEBL  OOYHalOMIMMHCH
OCBaHBaKOTCH YMEHHUA H 3HAHUA
Kon Yaenns 3nanns
OK, T1K
- paDoTarh ¢ panIHYHEIMH HCTOYHHKAMH
OK 01 nannex: CSV, XML u XLS; s3bika Python juis ananusa
~  NOATOTABIHBATE JAHHBIE JUA SHATH3A; JAHHBIX H MAIIHHHOTO
OK 02 - BHIVANHIHPOBATH PE3yILTATH aHATH3A; o0yYeHHH;
OK 03 - BRIOHpaTH ONTHMATLHBIT AITOPHTM U1 GuGanorexn NumPy;
aHaTH3a; onbGimorexn Pandas;
OK 04 HCTIONL30BaTh 53biK R /118 pewmenus Submorexn Matplotlib;
OK 09 3a/1a4 MAIHHHOrO 00yJYeHMs: Cpe/Ibl IPOIPAMMHPOBAHIS
- MpPHEMEHATH HA [IPaKTHKE ANTrOPHTMEL Jupyter:
OK 10 MAUMHHOTO 00YUeHHA 118 pelleHHs OCHOBHBIE KORIETITHA
Ko | SSSCSAIY| mmm
- ’ MaUHHHOTO 00YHeHNA;
K 10.1 - paborarsk ¢ HEHPOHHEIMHA CETAMIL. P ——
1K 10.2 nporpaMMuposanns R:
MK 11.1 AITOPHTMOB i 3asay

MAlIHHHOTO 00y4eHHN!
HEHPOHHBIX ceTeil.




2. CTPYKTYPA U COAEP)KAHUE YUYUEBHOH JIMCLHILIHHbI

2.1. O6bem yueOHOMN AHCUHIIHEBI H BHALI YuebHoil paborsi

[MpomewcyTounan arrectanus B popme IK3amena

B yuebuoit pabotm UE::::{ g

Obnem obpazosare/bHON MporpaMMbl YHeOHOH AHCIHIIHHEAI 112/64
O6wem pabors! 00yHAIOIHXCA BO B3aHMO/IEHCTBHN € NPeNoaaBaTeneM 94/58
B TOM 4YHCIIE:
TeopeTHYeckoe obyaeHne 52/16
NPaKTHYECKHE 3aHATHH 42/42
naboparopibie paboThI -
KOHTPONEHEE paboThl -
Kypcosas paboTa (MPoeKT) (ecin npedyenompeno) -
caMocToaTeNsHaA paboTa 6/6
KOHCYILTAIIHH 4

8




2.2, TemaTu4weckuil njaan u cogepxanue y4edHoH THCUHILTHNBI

Haumenosanne Conepxanne yaedHOro MaTEpHAaNa o Obsem | Komst komneTenimi, |
Pasienon W TeM dopMBI OPraHn3alig qedTeNLHOCTH B yacax opmupoBaHnio
00y4aroIHXCH KOTOPBIX
cnocobeTBYET
EMEHT PO PaMMEI
1 2 3 4
Pazaea 1. Hauwaao anaamia JaHabix 30/21
Tema 1.1, OcHoBbl Coaepmanne yueOHOT0 MaTEpHAIA 12/10 | OK 01-03, OK 09
AHATHIA TAHHBIX 1. OcHOBHBIE KOHIEIIIHH AHATH3A /0 | HK10.1,[IK 11.1,
NAHHBIX. JIP 4, JIP 9, JIP 13,
2. Ocuossl pabotsi ¢ Jupyter Notebook. 110 JIP 14, JIP 15, JIP
3. bubmiotexka NumPy. [lonesnsie 16, JIP 18
HHCTPYMEHTSI. 22
4. bubmorexa Pandas. BoamoxnocT
s Data Science. 212
B oM uncae npakTHHECKHX 3aHATHI: 6/6
1. llpakTiueckoe 3anaTne 22
«Henone3osanne Gudrmorexn NumPy»,
2, llpakTHyeckoe 3aHATHE 4/4
«Mcnons3opanue Gubamorexn Pandasy,
Tema 1.2. Cosepaanne yiebHoro Mmatepuana 6/4 | OK 01-03, OK 09,
Ilpenobpaborka 1. OumcTRa AAHHKIX OT BRIOPOCOE, 211 OK 10, I1IK 10.1, ITK
JAHHBIX IPONYCKOB M AyOIHKATOB 1.1,
2. IMpeobpasosassic pASHEIX HOPMATOB 21 | JIP 4, JIP 14, JIP 15,
JAHHBIX JIP 16, J1P 18
B TOM uHC/Ie NpaKTHUECKHX 3aHATHI: 212
3. lNpakTHyeckoe 3aHATHE « AHATH 212
KJIHEHTOR Danka»,
Tema 1.3. Conepsanne y4ebHOro Marepuaia 12/7 | OK 01-03, OK 09
Wceneaoparemsernii | 1, Heenenosanme 0CHOBHBIX CBOMCTS 2/0 | HNK10.1L, MK 1L,
H CTATHCTHYECKHH | napmpix, moMck 3aKoHOMepHOCTE], JIP 4, JIP 14, JIP 15,
aHaMH3 JaHHBIX pacipeneieHnii i aHoMaTHil JIP 16, JIP 18
2. bubmmorexn SciPy » Matplotlib 2/1
3. Ananu3 s3auMocBsseil B JaHHBIX 2/0
METOJAMH CTATHCTHKH
B ToM 4HCIE NpaKTHYECKHY 3aHATHI: 6/6
4. llpakTHteckoe 3aHATHE « AHATHI 4/4
HONYISPHOCTH 3AMTPABOK .
5. IlpakTudeckoe 3anaTHe «OnTHMH3IANHA 212
BOPOHOK [TPOJIa% JUIA YCKOPEHHA padoThl
OT/Ie/1a MApPKETHHT .
Paznen 2. O cHOBEI MAITHHHOTO 06Y4CHNH 48/29
Tema 2.1. Beenenne | Cogepikanme y4ebHOIO Marepuana 8/4 OK 01-03, OK 09
B MallHHHOE 1. OcHOBHBIE KOHUENLHH MAHHHOIO 2/0 |[THKI10.1,TIK 11.1,
oby4enue oBydeHn JIP 4, TIP 9, JIP 13,




| 2. 3anaun kraccHUKAIME W PErpeccHn 2/0 JIP 14, JIP 15, 1P
16, JIP 18
B tom uHCiIe NpakTHYECKHX JaHATHI: 4/4
6. [NpakTu=eckoe sansThe «Cosnanne 212
[EPBOIO NPOEKTA € MALTHHHEM
obydeHneM »
7. llpacruyeckoe saustue «llpornos 22
BEPOATHOCTH ¥X0/1a KIHeHTa 13 GaHkan»
Tema 2.2. Conepxanne yuebHoro Matepuana B/7 OK 01-03, OK 09,
Benomoratensubie | 1. Pabora c bash, virtualenv, docker. 1/0 1K 6.5, 1K 10.1,
uHcTpyMentTsl Data | 2. Ynpasnenue git-penosnropies 1/1 K 10.2, TIK 11.1,
Science CamocrorTensHas pabora 00ydaonmMxcs; 6/6 JIP 4, JIP 9, JIP 13,
Paboma ¢ git-penosumopuem JIP 14, JIP 15, JIP
16, JIP 18
Tema 2.3. Conepxanne yaeGHoro Marepuana 14/6 | OK 01-02, OK 09
MaremarTuka I. AJTOPHTMEI H CTPYKTYPEI AAHHEIX: 210 MK 10,1, K 11.1,
MAIMHHOIO CAOKHOCTE AITOPHTMA, AATOPHTMB! Ha JIP 4, JIP 13, JIP 14,
obyuenns rpadax, JHHAMHYECKOE JIP 15, JIP 16, JIP 18
NPOrpaMMHpPOBAHHE
2. Jluneiinas anrebpa: BEKTOpSI, 2/0)
MAaTpHILbI, PACCTOAHHA
3. YncneHHbIe METObL HPHEIHACHHbLE 210
ITOPHTMBL, ANTOPHTMbI ONTHMH3ALIHH,
rpaIHEeHTHBIH CIYCK
4. AAropHTMEI MAUTHHHOTO ODYUEHMA: 20
pelnaionne JepeBss, OYyCTHHT |
OOITTHHT, THHEHHEE H MOJIETH
B rom yncie npakTHHECKHX 3aHATHIA 6/6
8. [lpaxrHueckoe 3ansTHe «Meron 4/4
npeofpa3oBaHus JAHHBIX JUIA 3a1HThI
Jduol HEpOopMALTHH KIHEHTOBY
9. lNpakrrueckoe 3ansTne «Paspaborka
MO/ JUIA ONpeeIeHHs CTORMOCTH 22
asToMoOHAA ¢ npoberom»
Tema 2.4. Cucremsr | Coaepixanne yyeGHOro Marepuana 6/6 OK 01-04, OK 09,
XpaHeHHst JaHHBIX OK 10, 1K 6.5, T1K
1. Anamis nasibix Ha SQL 22 | 10.1,TIK 10.2, TIK
2. Meroasl Gubnunorexn PySpark 212 111,
: JIP 4, JIP 9, JIP 13,
B ToM 9HCIC NPAKTHHMECKHX SAHATHIA: 22 JIP 14, JIP 15, JIP
10. IpakTHyeckoe 3aHsTHE € AHATHI 2/2 16, JIP 18
cripoca Ha apuabHIeTsl B ropoja, riae
NpoBOAATCH (PecTHRAIH Y
Tema 2.5. O6yuenne | Cojepikaiue y4eOHOIO MaTepHana 2/0 OK 01-03, OK 09
Ge3 ysmrens 1. 3anaum K1actepuiaunn 70 MK 10.1, 1K 11.1,
JIP 4, TP 9, JIP 13,
2. Touck anomanmii 1/0




[ 1P 14, JIP 15, JIP
16, JIP 18
Tema 2.6. Conepaanune yuebHOro Mateprana 10/6 | OK 01-03, OK 09
Marminoe 1. Aaroputm TF-IDF 2/0 IH'E 10.1, TIK 10.2,
obyueHHHe s 2. Sswikorsie npeacTanienns word2vec u 2/0 HK 111,
TeKCTOB BERT JIP 4, JIP 9, JIP 13,
= JIP 14, JIP 15, JIP
B ToMm umcie npaKTHYeCKHX 3aHATHII: 6/6 16. JIP 18
11. llpaxkrrueckas pabora « Ouenka 6/6
TOKCHYHOCTH KOMMEHTAPHER
Paygen 3. Ocnonnt deep learning 22/14
Tema 3.1. Conepxanne chﬁuérﬁ MaTepHana 22/14 | OK 01-04,
Kommeioteproe 1, Hellporiee cemn 270 OK 09, OK 10,
IpeHHe 8 Mares i K 10.1, TIK 11.1,
2. A FPAZHEHTHOIO CIYCKa 2/0 TP 4. JIP 9. JIP 13.
3. Perynapwianua HeHpPOHHLIX ceTei 210 Tp 14_ TP | 5. JIp :
4. Caéproynbie HeHpoHHBIE CeTH 210 16, JIP 18
5. bubnmoTeka Keras 2/2
6. bubanorerka Tensorflow 2/2
B TOM uncie npakTHHECKHX 3aHaTHit: 10/10
| 12. IlpakTiueckoe sanaTne «lloctpoenue 6/6
Mojienn aHann3a ororpaduny
13. IlpakTHyeckoe 3anaTHe 4/4
«OnTHMH3aIHA HelipoHHOH ceTH»
KonrcyasTanuns 4
IpomexyTounan arrecranns 8 opme Ix3avmena 8
Beero: 112/64

3. YVCJIOBHS PEAJIM3ALIUHA NTPOT'PAMMBI YYEBHOH
JAHCUHMITJIHHBI

3.1. Marepuaiabno-Texun1ueckoe obecnevenne

s peanuzaumm nporpammbl y4eOHOH JHCLMIUIMHBL JOKHB OBITH
NpeAyCMOTpPeHkl CAeyIOliHe crelHaibHbie MoMelleHHs (B COOTBETCTBHH C
DI'OC u [TOOIT): naboparopus nporpaMmipoBaHng 1 6a3 1aHHBIX

— obopynosanne yqedHoro kadbunera: 25 padouux mect kabunera, pabouee

MmecTo npenoaasareis (APM), naptel ana oOyyaloumxes.,

— TeXHH4Yeckue cpeicTsa oOyueHus: MynsTHMeana-npoektop, [TK ¢

MOJAKITHYEHHEM K CETH ”HTE’PHET.
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— obopynoBanue naboparopun u pabounx mect naboparopun: 1K no
KOJHYECTBY yUalIHXCA, MOAKIIOUYEHHE K IOKANbHOM CeTH, NOAKIIOYeHHE

K ceTH MnTepuer.
Jluuensnonnoe nporpammHoe odecrniedenne obumero u npogeccHOHATEHOO

Ha3HA4YeHHS.
3.2. Hndopmannonnoe obecnedenne peajansauny nporpaMmmsl

Jns peanusauum nporpammel Oubnuoteunsiii Gonn obpazoparenbHOI
OpraHU3alMy J0/IKEH HMETh Ne4aTHble H/IIH AIeKTPOHHbIE 00pa3oBaTebHEIe
H  MHOOPMALMOHHEIE pPECYpPChl, PEeKOMEHAYeMbIX [UIS HCHOJIb30BAHHUA B

00pas3oBaTe/ILHOM IIpoLecee
3.2.1. IleyaTHsie H31aHHA

Jaxonooamensible U HOPMAMUBHBIE GKMbL!

1.  TOCT 7.1. — 2003. bubnuorpaguyeckas 3anuce. bubanorpaduueckoe
onucanne. OOwmme tpedosawus W npasuna cocrasieHus. — M.: HIIK
Hsnarensctso crangapros, 2004, — 169 c.

2. TOCT 732 - 2001. Cucrema cTaHaapToB Mo HHPOPMALHIO,
OHOIHOTEYHOMY W H3JaTesbCKOMY Jeny. OTyer 0 HayuHO-HCCIeI0BaTeNbBCKOMH
pabore. Ctpykrtypa ®u npaemia odopmnenus. — M.: HUIIK Hsaarenscrso
cranaapros, 2001. - 21 c.

3. MOCT 7.82-2001 bubmuorpacdmyeckas sanuck. bubnuorpadmueckoe
OMHCAHHE IEKTPOHHBIX pecypcoB. OOmme TpeboBaHus W npasuia
cocrasienus. — M.: UK Uanarenscreo cranpapros, 2001. - 21 c.

4. Enunas cucrema nporpaMmuoil noxkymenrauuu., — M.: Crangaprundopm,
2005. - 128 c.

3.2.2. OcuHoBHas auTepaTypa:
1. Kongpamos, F0.H., Ananu3 raunsix ¥ MaiunHHoe oGydenune Ha niatdopme
MS SQL Server : yueGHoe nocodue / KO.H. Konapamos. — Mockga :
Pycaiinc, 2021, — 303 c¢. — ISBN 978-5-4365-7924-5, —
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URL:https://book.ru/book/941049 (nara obpawienns: 08.06.2022), — Teker :

INEKTPOHHBI.

2.Bopounna, B. B. Teopus M npaktuka MaliMHHOro obyuenus : yueOHoe
nocobue / B. B. Bopounna. — Yneanosek : Yal'TV, 2017, — 290 ¢. — ISBN
078-5-9795-1712-4. — Texcr: onekrponssii //  Jlane : 2neKTpoHHO-
oubnnoreynas cucrema. — URL: https://e.lanbook.com/book/165053 (narta

obpamenns: 08.06.2022). — Pexum gocryna: /18 aBTOPH3. N0/1b30BaTENEH.

3.2.3. DneKTpOHHBIE H31aHUH (INEKTPOHHBIE PECYPCHI ):

|. Pacnpeaenennble mnpeactaBienHa cinoB W ¢pas Muxonos Tomac. —
[DnexTpoHHbIH pecypc]. - Peum JocTyna;
https://papers.nips.cc/paper/502 1-distributed-representations-of-words-and-

phrases-and-their-compositionality

I3

Draw.io -  [DnekTtponuwiii  pecypc]. —  Pexum  noctyna:

https://startpack.ru/application/draw-10663

3. Unctpykius no pabore ¢ TensorFlow Object Detection APL -
[DnexkTponHbIi pecypc]. - Pexnm pocTyna:
https://habr.com/company/nixsolutions/blog

4. MHOronoToYHoCTs Ha npuMepax — moayiabe threading. — [DaekTpoHHbIH
pecypc]. — Pexum noctyna: https://python-scripts.com/threading

5. Meraknacchl M MertanporpammupoBaHue B Python. — [DnexkrpoHHbii
pecypc]l. — Pewmm  jgoctyna:  https://gitjournal tech/metaklassy-i-
metaprogrammirovanie-v-python/

6. Keras: the Python deep learning APIL. — [Dnexrponnsiii pecype]. — Pewum
noctyna: https://keras.io/

7. bubnuorekwn ans raybokoro obyuenus: Keras. — [Dnektponnsiii pecype]. —
Pescum poctyna: https://habr.com/ru/company/ods/blog/325432/

8. Meroasl ONTUMH3AIMH HEHPOHHBIX ceTed. — [DnekTpoHHEIH pecypc]. —

Pesxum noctyna: https://habr.com/ru/post/3 18970/
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUSI YMEBHOM

AUCIHHILTHHBI

Konmpons u oyenxa peiviemamos Ocgoenus yHeoHol oOucyunauns
oCyWjecmeasemea npenodasamenem € npoyecce NpoeedeHus NPaKmuHecKux
anamull u aabopamopuex pabom, MeECMuposanun, a Makice BblNoTHen
OOVHAIOUUMUCA UHOUBUBYATLHBIX 3A0QHU, NPOEKMOE, UCCAeO06an il

PeayanTars
(ocBocHHBIE 0bmMe

OcHOBHBIE NOKAIATENN OUEHKH

Dopmbl 1 METO/IbI

e3yabTaTa KOHTPOJISE # OIEHKH
KOMIICTEHTINNI) e
Hepewens yamenutl, ocsaueaemsiy ¢ - HoTe
il _ ¥ wOraMaHoy - TeopeTHYeCcKoe MEMILERpoe
PAMEAX OUCHUILTLHBL TECTHPOBAHHE TIO
co/epKaHME  Kypca  OCBOCHO OTHETBHBIM TeMaM
~  paBoTarh ¢ pasIHYHbIMK NOJHOCTER, et npobenos, yMeHHs JHCHHILTHHE,
—  TEKYIUIHH KOHTPOIb
Heroynnkamy jannsix: CSV, CPOPMHPOBAHEI, BCE
QoD B (hopMe 3amATH
XML u XLS; NpeyCMOTPEHHBIE  [IPOFPaMMO#H NPaKTHYECKHX
~  MOArOTABIHBATH NAHHBIE LA vueOHBIC 3QJaHHS  BBINOJIHEHBI, pabot;
—  JK3aMeH no
. KA4eCcTBO HX BBITOIHCHHA OLIEHEHO
TR, o JIMCITHILITHHE,
- BHIYVATHIHPOBATL PE3YNbTATH | BLICOKO.
AHAIH3A;
aXopomo» -  TEOpPETHHECKOE
~  BuIOHpaTh ONTHMATLHKI
COJICP/KAHME  Kypca  OCBOEHO
AITOPHTM A aHATH3A;
MTHOCTRIO, bes npobenos,
- HCHOAB30BaTh A3kIK R juim
HEKOTOPBIE YMEHHA

pelneHHA 38184 MallHHHOTO
obyieHnA;

—  MPHMEHATH HA NMPAKTHKE
ATTOPHTMBI MAITHHHOTO
ODYUEHHA JUIS pellleHHA
AHATHTHYCCKHX 3a71a4;

—  CO3ABATL AHATHTHYECKHE
naxen;

- pabotarts ¢ HelpOHHBIMHK

CCTAMM.

chopMHPOBAHE! HEAOCTATOYHO, BCE

NpeaycMOTpEHHEBIE  TIpOTpaMMoi
yuyeDHEIE 3a0aHHA  BRITIOJHEHBI,
HEKOTOPbIE BH]Ib Jaanmnii

BBIMOTHEHBE ¢ OIHOKAMH.

i« Y IOBJACTBOPHTENLHO » -
TEOPETHYECKOE COJIepAKanne Kypca

OCBOCHO YacTHYHO, HO npobelsl He
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Hepevens snanui, oceausaemix
pamkax ducyuniine;
~  #3wik Python s ananmnsa

JAHHBIX H MAIIHHHOTO
0DY4EHHSA;

— Oubmmotreka NumPy;

—  Oubnumorera Pandas;

~ Bmbmortexa Matplotlib;

~  cpejia nporpaMMHpOBaAHKHS
Jupyter;

— OCHOBHEIE KOHIIETIIHA aHATH3A
JAHHBIX H MAlIHHHOTO
obydeHus;

— OCHOB A3bIKa
nporpaMmiposanns R:

—  AITOPHTMBI ] 3anaun
MATHHHOrO 00YYCHMA;

—  HelpOHHBIC CETH.

HOCAT CYMECTBEHHOIO Xapakrepa,
HEOOXOINMEIC YMEHHA paboTel ¢
OCBOCHHBIM MaTepPHAIOM B
OCHOBHOM cthopMHpOBaHEL
GONIBHIMHCTBO  [PEyCMOTPEHHBIX
nporpaMmoil  obydeHns  yueBHRIX
AMAHREH  BBRINOJIHEHO, HEKOTOphIE
H3 BBINIDTHCHHBIX EENELT

coJlepaaT ouHOKH.

«Heyaosaersopurension -
TCOPETHHECKOE COJIEPIKAHNE Kypea
HE OCBOEHD, HEOOX0/IMMBIC YMCHUA
He CHOPMHPOBAHBL, BBITIOJIHCHHBIC
yueDHBIE  3ajaHMa  coAepKar
rpyOble OHOKH.
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