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1. (I)opanyeMble KOMIICTCHIMU U HHAUKATOPBI UX JOCTHKCHHUSA 110 JUCHUIIJIMHE

Kon Kox 1 HaumMeHOBaHMe MHAMKATOPA
Coaep:xaHue KOMIETEeHUNH
KOMIIETeHIIH U JOCTHKEHHUSI KOMIIETEHIIH U
[IKC-1 Cnocoben npoBouth | [IKC-1.1 - 3HaeT kpurepun oueHKH 3GHEKTUBHOCTH U
bopmanmzanuo [PEIMETHON | HAICKHOCTH CPECTB 3aIIUTHI IPOrPAMMHOTO
00JacTH ¢  MeNbI0  CO3MaHusl | 00ECIeUeH s aBTOMATH3UPOBAHHBIX CHCTEM;
uapopmannontnoi  cuctembl B | [TKC-1.2 - Ymeer onpenensth mapaMeTpbl HACTPOUKH
chepe pOGEeCCUOHATIBHON | POrPaMMHOTO OOECTICUCHHSI CUCTEMBI 3aI[HTHI
JeSTEbHOCTH UH(POpPMAINH aBTOMATH3UPOBAHHOW CHCTEMBI;
IMK-1.3 — Brageer HaBbIKAMH  OMPEACICHUSI
napaMeTpoB HACTPOMKH MPOrPAMMHOIO 00ECTICUCHHsI
CHCTEMBI 3aIIUTHl HHPOPMAIK aBTOMATH3HPOBAHHOM
CHCTEMBI,

2. HaCHOPT (l)OH}Ia OLHCHOYHBIX CPEACTB II0 JUCHUIIJIUHE (MO)IyJ'Iﬂ)

Kon
Ne | KoHuTtpouamnpyemsblie pasiensl (TeMbI KOHTPOJIMPYEeMOH
povpy pasit ( ) POJHpY HauMeHoBaHHe OLIEHOYHOTO CPEICTBA
n/n JMCHUTLTHHBI KOMIIeTeHIIHH
(W14 ee 4acTH)
MarematrnuecKkui armapar
3amaHus K JabopaTopHbIM paboTam,
(refresher). BBeamenue B MOayIb
1. [IKC-1 KOHTPOJIbHBIC ~ BOTPOCHI, BOMPOCHI K
NumPy. OcHoBbI pabotsl ¢ Pandas. sauery
Pa3BenpiBaTeIbHBIN aHAIN3 TaHHBIX.
Busyanuzanus 1aHHbIX. 3amaHusa K Ja0opaTopHBIM paboTam,
2.  IlpencraBieHue pe3yabTaToB ITIKC-1 KOHTPOJIbHBIE ~ BOIIPOCHI, BOMPOCHI K
VICCJIEIOBAHMS. 3aueTy
PaGota ¢ TeKCTOBBIMU JAHHBIMHU.
COop NaHHBIX U3 OTKPBITHIX 3aganus K JabopaTopHBIM paboram,
3.  ucrouHHKOB. [IpenBaputenbHas ITIKC-1 KOHTPOJIbHBIE ~ BOIIPOCHI, BOMPOCHI K
00paboTKa TEKCTOBBIX JIAHHBIX. 3auery
TeKCTOBBIN aHAIINS.
3ajanuss K J1a0OpaTOpHBIM paboTam,
4. | Amnanus ceteit IIKC-1 KOHTPOJIbHBIE  BOIPOCHI, BOINPOCHI K
3aueTy
BBenenue B MalimHHOE 00y4YECHHE.
3ajanuss K J1a0OpaTOpHBIM paboTam,
Monyns sklearn. 3agaun
5. N [IKC-1 KOHTPOJIbHBIC ~ BOTPOCHI, BOMPOCHI K
KiaccuUKalUY U JINHEHHBIC
3a4eTy
MOJIEIIH.
o N 3amaHusa K Ja0opaTopHBIM paboTam,
Hepens pemennii. CnydaiHbIi
6. o IIKC-1 KOHTPOJIbHBIC ~ BOMPOCHI, BOMPOCHI K
nec. AHcaM0Iiu MoJienei.
3a4eTy
3amaHusa K Ja0opaTopHBIM paboTam,
7. 3auem IIKC-1 KOHTPOJIbHBIE ~ BOIPOCHI, BOMPOCHI K
3a4eTy




JlabopaTopHoe 3ansitue Nel (4 4.)

Tema Tema 1. MaremaTuueckuii annapar (refresher). Beenenue B moxysnb NumPy. OcHOBBI
pabotsl ¢ Pandas. Pa3BenbiBaTe/1bHbII aHAJIN3 JAHHBIX.
Bonpocul 013 06cyacoenus:

1.

MareMaTHueCKuil anmapaTt JUIsl aHaJIM3a JaHHBIX: BEKTOPbI, MATPUIIbI, PYHKIIUU U
MIPOU3BO/IHBIE.

OcoOGennsbie Tunel JaHHBIX B NumPy. PaGoTta ¢ BekTopamu u matpuniamu. Berarcienue riaaBHbIX
CTaTHUCTUYECKUX METPHK C nmomoinsio NumPy (cpeanee, meanana, MoJia, TUCIIEPCHSL.

Mopynb nis pabotsl ¢ yucinoBbiMu JdaHHbIME NumPy (Numerical Python). OcobGeHHbie THTIBI
nanHbIX B NumPy. Pabora ¢ BekTopaMu 1 MaTpuIiaMu.

Monynb nis paboTsl ¢ TaOIUYHBIM IIpeacTaBieHreM AJanHbiX Pandas. [IpeoOpa3oBanue cioBapeii
B TabimmuHblii ¢opmar Pandas, 3arpy3ka JaHHBIX W3 BHEIIHHX MCTOYHHKOB. OCOOEHHOCTH
¢bunbTpanuu 1 00pameHns K JaHHBIM.

Bbrunciienue riiaBHBIX CTaTUCTUYECKHX METpPHK ¢ momoinbio NumPy. PaGora ¢ TaGnuyHBIME
nanaeiMu B Pandas

[IpoBenenue pa3BeabIBaTEIBHOIO aHAMK3a JaHHBIX B Pandas Ha nmpumepe JaHHBIX O Maccakupax
“Turanuka” (0a30BBIH TPEHHUPOBOYHBIM HAOOP JAHHBIX).

JladoparopHoe 3ansaTue Ne2 (4 4.)

Tema Busyaim3anus naHubix. [Ipeacrasienue pe3yjibTaToB HCCIAEA0BAHMUS
Bonpocuvt ons obcyscoenus:

1.
2.
3.

HroaHch! BU3yanu3anuu JaHHBIX U TPUHIIUIIBI YEJIOBEYECKOTO BOCIIPHITHSL.

[IpaBuiia co3ganust XOPOIINX BU3yaTU3alUH.

0O0630p pa3nUUHBIX BUAOB rpaukoB (TUCTOrpaMMa, Oap-4apT, CEKTOpPHAsI TUarpaMMa, JIMHEHHbIe
rpaduku, TpaduK paccesHuUs, TEIUIOBas kKapra U T.1.). OCOOCHHOCTH pa3HBIX BUIOB TpadUKOB H
UX UCIOJIH30BAHUSI.

Co3maHne pa3mUYHBIX BHUJIOB BU3YaJIHM3alMii HA CHHTETHYECKUX MAHHBIX W TPEHHUPOBOYHBIX
Habopax maHHbIX. Co3/IaHre BU3YyalIM3allii UIsl pa3BeIbIBATEIILHOTO aHAIM3a TaHHBIX JIJIsl Habopa
OaHHBIX 0 maccaxkupax “‘Turanumka”. Pabora ¢ gamHeiMu Gapminder B Pandas
(https://www.gapminder.org): pa3BeabIBaTeIbHbIN aHAIN3, IPEOOPA30BAHNE TAHHBIX.
Bocco3nanue Busyanuzanuu Gapminder (3aBUCUMOCTB MPOIOIKUTENbHOCTH ku3HH 0T BBII Ha
IyL1y HACEJICHHUS).

Coznanue HHTEPAaKTUBHBIX BU3YaIU3allMil U OTUETOB ¢ MoMoIsio HHCTpyMmeHTa Plotly. (co3nanue
TEIUTOBBIX reorpaduuecKux KapT, MHTEPAKTUBHOTO MY3bIPHKOBOTO Tpaduka).

JlabopaTopHnoe 3ausitue Ne3 (6 4.)

Tema Pafora ¢ TekcTOBHIMH JaHHBIMU. COOp [JaHHBIX M3 OTKPBITHIX HCTOYHUKOB.
IIpenBapuresbHasi 00padoTKa TEKCTOBBIX JaHHBIX. TeKCcTOBBIN aHAIN3
Bonpocwt ons 0bcyscoenus:

1.

Beenenue B ananu3 tekcra. [Ipumenenue B nmonutonorud. Oco6eHHOCTH MOATOTOBKH JIAHHBIX.
Amnanus tekcra. JlareHTHOE pa3zmerienue upuxie.

CO60p aHHBIX U1 TEKCTOBOTO aHAJIM3a C HOBOCTHBIX caiiToB. [I0AroTOBKA JaHHBIX JJIS aHAIM3A.
Hcnonb3oBanue mojneneir Word2vector. AHanu3 TekcTa, COOpPAaHHOTO W3 COLMAIBHON CETH
(KOMMEHTapHH MoJIb30BaTeneil).

[TocTpoeHne npeackas3aTebHBIX MOJIEIEH.



JlaGopaTopHoe 3ansaTHEe Ned (6 4.)
Tema Anauam3 cerei
Bonpocuvl ons ob6cyscoenus:
1. OcHOBHBIE METPUKH U MTapaMeTPhl CETEH.
2. Monyns NetworkX.
3. TloaroroBka MaHHBIX JJIs aHAJIA3A CETEH.
4. Ilpumepsl BU3yalu3alliy CETEH HA MPUMEPE JAHHBIX U3 COLIMAIBHON CETH.
JlabopaTopHnoe 3ansitue Ne5 (6 4.)
Tema BBenenue B mamuHHoe oOy4denue. Moayab sklearn. 3apaum kiuaccupuxkanum u
JIMHEHbIe MOJeJIN.
Bonpocul 013 06cyacoenus:
OcHOBHbIE MOHATUS MAIIMHHOTO O0y4YEHUSI.
OOydenwue ¢ yuutesneM u 6e3 yauTerns.
[Ipobnema nepeoOydeHwMs.
Perpeccuonnsie Mojenu.
MeTo HaMMEHbBIINX KBAAPATOB.
Jlorucrnueckas perpeccus.
Pemenue 3anay knacrepusanuu. Mepsl pacCTOSHUSI.
AJNTOPUTMBI KIIaCTepU3alHH (HepapXUICCKUE aTOPUTMBI, AITOPUTMBI KBaJJPATHYHOW OIIHUOKH,
BBIJIETICHUE CBSI3HBIX KOMIIOHEHT).
9. bubGmmoreka sklearn. IlocraHoBka rHIOTE3bI, MpeoOpa3oBaHWE MAHHBIX M TOCTPOCHHUE
PErpecCHOHHBIX MOENEH JJIsl 3a/1auu ¢ naccaxupamu “TuraHuka’.
10. IMocTpouHkIii pa3dop anropuTMma Kiactepuzanuu. [IpoBepka ero paboOThl Ha CHHTETUYCCKUX
JaHHBIX (MPUCHI, ClTydaiiHbIe (DOPMBI).
11. TlpumeHeHME aNropuT™Ma KIacTepu3alnud K HaOOpy JaHHBIX.

NGO~ wWNE

JlabopaTopHoe 3ausitue Ne6 (6 4.)

Tema JlepeBbsi pemiennii. Ciry4aiiHbIi jec. AHCaMOJIM MojeJieit
Bonpocul ona 0b6cysrcoenus:

1. Bsenenue B ancamOiu Mozuenei. CTOKUHT 1 O3ITHHT.

2. CnyyaiiHblii Jec.

3. bycrumnr.

4. Paz6op npumepos. [loctpoenue ancamOseit moneneit Ha Habope HaHHBIX “TuTaHuk”

dopma KOHTPOJIS — 3auem

3agaHus A/ TEeKylero KOHTPOJIs

IIpumepsl J0OMAINHUX 3aJaHUM

1. UmnoptupyiiTe Habop naHHBIX 0 maccaxupax ‘“‘Turanuka”. [IpoBenuTe pa3BenbIBaTEIbHBIA aHAIHU3
nansbIX. [TocraBbre runoresy. [IpoBennte HeoOXoqMMBbIe TPe0Opa30BaHUs JAHHBIX.

2. Ha ocHoBanum moctaBieHHOW rumnote3sl B J[31 BbiOepuTe Moaenu mis npenckazanus. O0ocHyHTe
BbIOOp. [loctpoiite BbIOpaHHbIE Mojenu, BbiOeputre myuiyro. Iloctpoiite aHcamOib Mojenei.
Vyummnucs nu npeackazanua? Odopmure pe3yabTaThl B BUIE OTUETA.

3. BapuanT mnpoekrta: coOepuTe TaHHbIE M3 COIMAJIBHOM CETH MM C HOBOCTHOTO caita s
MOCIEAYIOIEro TeKcToBoro aHanuza. IlpoBeaute npeaBapuTenbHyl0 00paboTKy aaHHbIX. [locTaBbTe
3ajauy kiaccudukanuu. [IpoBeaure HeoOXoauMmble MpeoOpa3oBaHus NaHHBIX. [locTpoiiTe Mopenb.
OneHnre, HaCKOJIBKO XOPOUIO MOJENb CHPaBISAETCS € MOCTaBIECHHOM 3anaded. OnumuTe pe3ynbTar,
HA30BUTE€ BO3MOXHbBIE MPUYUHBI IUIOXOW paboThl Moaenud (B ciydae, €CIM Pe3yIbTaThl
HEY/I0BJIETBOPUTEIHHBIE).



IIpumepHbIe BONPOCHI K 3a4eTy.
1. MaremaTtuueckuii anmnapar JJis aHaIu3a JaHHBIX: BEKTOPbI, MATPHUIIbI, GYHKIUHN U

IIPOU3BO/IHBIE.

2. Oco0Gennble Tunbl JaHHbIX B NumPy. PaGota ¢ BekTopamu u MaTpuuaMu. Beraucienne riaaBHbIX
CTaTUCTHUYECKUX METPHK ¢ oMolnbio NumPy (cpeanee, Meauana, MoAa, AUCIEPCHUS.

3. Monaynb anst pabotsl ¢ yuciaoBbiMH JaHHBIMH NumPy (Numerical Python). OcoGennbie THITBI
nanHblx B NumPy. PaboTa ¢ BeKTopaMu ¥ MaTpUIlaMH.

4. Monynb 1uis paboThl ¢ TAOMMYHBIM IpeacTaBieHneM ganubeix Pandas. [IpeoOpa3oBanue cioBapeit
B TabimuHblii ¢opmar Pandas, 3arpy3ka AaHHBIX W3 BHEIIHUX HCTOYHHKOB. OcoOeHHOCTH
¢bunbTpanuu 1 00pameHns K JaHHBIM.

5. IlpaBuna co3gaHus XOpOIIUX BU3YyaIU3aLHi.

6. Bsenenue B aHanu3 tekcra. OcOOEHHOCTH MOATOTOBKM JaHHBIX. AHanu3 Tekcra. JlaTeHTHoe
pasmerenue Jupuxie.

7. TloctpoeHue mpeacka3zaTelIbHbIX MOJAEIEH.

8. OCHOBHBIE METPUKHU U ITAPAMETPHI CETEH.

9. Mogyns NetworkX.

10. IToaroToBKa HaHHBIX JUISL AaHATHU3A CETEH.

11. Ilpumeps! BU3yalu3aluy CeTe Ha MpUMepe JaHHbIX U3 COLMAJIbHOM CeTH.

12. OcHOBHBIC TTOHATHS MAITUHHOTO OOYYCHHUS.

13. OGyuenue ¢ yuurenaem u 6€3 yuuTens.

14. TIpo6nema nepeoOyueHus.

15. PerpeccroHHBIE MOJICTH.

16. MeTox HaMMEHBIINX KBAIPATOB.

17. Jloructudeckast perpeccus.

18. Pemenue 3aau kinacrepu3aui. Mepsl pacCTOSHHUSL.

19. AnroputMmsl Kiactepuzanuu (M€papXUuecKue alropuTMbl, alTOPUTMBI KBaAPATUYHON OIIMOKH,
BBIJICIICHUE CBSI3HBIX KOMIIOHEHT).

20. bubnuoreka sklearn. IlocraHoBka TuUMOTE3bl, MpeoOpa3oBaHHE JaHHBIX U TOCTPOCHHUE
PErpecCUOHHBIX MOJIeNel IS 3a/1a4M ¢ naccaxxupamu “Turanuka”.

21. IloctpouHblil pa3bop anropurMa kiactepusanuu. [IpoBepka ero paboThl Ha CHHTETHYECKHUX
JAHHBIX (MUPHCHI, ClTydyaliHble (POPMBI).

22. [IpuMeHeHue anropuT™Ma KiacTepru3aluu K Habopy JaHHBIX.

23. Beeaenue B ancam6iu moaeneit. CTakuHr u 6srrunr. Ciydaiineiii nec. bycTunr.

3. Cucrema olleHUBAHUS NJIAHNUPYEMBbIX Pe3yJbTATOB 00y4eHUsI
Kpurepun onenuBanus:

KputeprueM orieHHBaHHS SBISETCS BBIMOJTHEHHE CAMOCTOSTENbHBIX 3aJaHHi, KOHTPOJIBHBIX U
abopaTOPHBIX padoT.

CamocrosTenbHble 3a/aHUsl, KOHTPOJIbHBIE U JabopaTopHble pabOThl MO pe3yibTaTamM
BBITIOJTHEHUS U 3alllUThl OLIEHUBAIOTCS C YUETOM CIEAYIOIUX OCHOBHBIX I1apaMETPOB:

— CBOEBPEMEHHOE BBINOJIHEHUE paboThI;

— TMIOJHOTA U NMPaBUJILHOCTH OTBETOB Ha BOIIPOCHI, 3aJIaHHBIE B X0O/I€ 3alIUTHI paOOTHI.

B cnyuae BbINOTHEHUS AAHHBIX YCIOBUHM, CTYJEHT UMEET BO3MOXKHOCTD CJIaBaTh TEOPETUUECKHI
3a4eT M0 BOMPOCAM.
OneHKa «3a4TeH0» BBICTABISIETCS CTYICHTY, TITyOOKO U MPOYHO YCBOUBIIEMY IPOTPAMMHBINA MaTepHal,
MCUEPIIBIBAOIE, IOCIEA0BAaTeIbHO, TPAMOTHO M JIOTHYECKH CTPOWHO €ro M3JarampueMmy, B OTBETE
KOTOpOTO YBSI3bIBAE€TCS TEOPUS C MPAKTUKON, OH MOKa3bIBAET 3HAKOMCTBO C JIUTEPATYpOM, MPaBUILHO
O00OCHOBBIBAET M MHCIIOJB3YET pallMOHAJIbHBIE UM COBPEMEHHBIE CPEJICTBA PEIICHUS MOCTaBIEHHOU
pOOGIIEMBI.
OLIEHKAa «He 3a4TeHO0» BBICTABISIETCS CTYACHTY, IOKa3aBIIeMy (parMeHTapHbId, pa3pO3HEHHBIN
XapakTep 3HaHWH, HEJIOCTaTOYHO TMPAaBHIbHBIE (OPMYIUPOBKH O0a30BBIX IOHITHH, HAPYIICHUS
JIOTHYECKOW MOCIIEeI0BATEIbHOCTH B W3JIOKEHUH MPOTPAMMHOIO MaTepualia, JOIMYyCKaloIIeMy B OTBETE
WJIU B PEIICHUH 3a/1a4 TpyObIe OMIMOKH.



3a onny padory Bcero

Dopma KOHTPOIsI Mun. Makec. Mun. Makec.
O0a/10B | 6asL10B 0aJL10B 0aJi10B
Texymmuit KOHTpOIIB:
AxTuBHas paboTa Ha 3aHATHH 025 05 9 18
BrinonHeHne JOMAaIIHEero 3a1aHus 075 0,75 27 27
Brinonnenne 3a1aHuii caMOCTOATENBHOM paGoTHI 1 3 1 3
KOJLIOKGUYM 1 3 3 9
ITpomexxyToyHast arTectaius (3a4er) 20 43
Hroro 3a cemecTp 60 100
CocraBurenb ﬁ Z ey Bamaxumze H.C., crapmmii npenopaBarens Kadeapsi
HH(POPMATHKH

«07» mapta 2024 r.



