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1 Henu v 3axa4u U3yYeHUs TUCHUILIHHBI (MOIYJIAA)

1.1 Iles1b 0CBOEHHA TUCHUIIUHBI

Lenp auctummHabl — c(HOPMHUPOBATh y CTYJICHTOB 0a30Bble KOMIIETCHIIMU B 00JIacTh
00paboOTKM M aHaJIM3a JaHHBIX C MCIOJB30BAaHUEM s3bIKa MporpammupoBanus Python. B xome
OCBOCHMS JUCHUIUIMHBI CTYJCHTHI U3y4aT (yHJaMEeHTaIbHbIC IPHHLIUIBI PA0OTHI ¢ Pa3TUYHBIMU
TUNIAMU JTaHHBIX M (QopMaTaMu, OCBOST OCHOBHBIE OMOIMOTEKH JUISl UX 3arpy3Kd, OYHMCTKH,
npeoOpa30BaHus U MEPBUYHOTO BU3YaJIHHOTO aHAIK3a. DTO MO3BOJIUT CO3/aTh MPOYHYIO OCHOBY
JUISL TAJbHEWIero u3y4deHus: Oosiee CIOKHBIX JUCHMIUIMH, TaKMX Kak MalIMHHOE OO0y4YeHHe U
riryookoe oOyueHue, 1 cOpMHUPOBATH HABBIKH, HEOOXOAMMBIE JIJIsl PELICHUS TPAKTHYECKHUX 3a/1a4
aHaJIM3a JaHHBIX.

1.2 3agauy JUCHUILINHEI
B pamkax n3ydeHus TUCHMILIMHBI PEIIAIOTCS CIEAYIONIUE 3aaUH:

- N3yuenune ocHOB si3b1ka Python u ero skocuctemsl OMOIMOTEK JIJIs1 aHATN3a JaHHBIX
(NumPy, Pandas, Matplotlib, Seaborn).

- OcBoeHHEe METOJOB 3arpy3Kd JaHHBIX W3 Pa3IMYHBIX HCTOYHHKOB M (HOpMATOB
(CSV, JSON, Tabiuiibl).

- [TproOpereHne NPaKTUYECKUX HABBIKOB IPOBEPKH MAHHBIX HAa KOPPEKTHOCTD,
BBISIBJICHHS 1 00pa0OTKHU MPOITYCKOB, TYOJUKATOB U aHOMAJHUA.

- dopMHUpOBaHUE YMEHUs BBITIOIHATH NIEPBUYHBIN aHAN3 ¥ BU3YAIU3aIUI0 TAHHBIX
JUTSI BBISIBTICHUS] 3aKOHOMEPHOCTEH M TeHICHITHIA.

- N3yuenne 0a30BBIX METOJOB TNPEIBAPUTEIHLHON OOpaOOTKM JaHHBIX, BKJIIOYAs
npeoOpa3oBaHre U KOJAUPOBAHUE TPU3HAKOB.

- OcBoeHUE PUHITAIIOB PA0OTHI C TEKCTOBBIMH JTAHHBIMU: UX OYMCTKA, TOKCHH3AIHS
U BEKTOPU3AIIHSL.

- dopMmupoBaHUE TMOHMMAHHS MPHHIOUIOB  (OPMHPOBAHUS ¥  MOATOTOBKH
KaueCTBCHHBIX HA0OPOB JaHHbIX (datasets).

1.3 MecTo aucuuninHbl (MOayJis1) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl
Hucriunnmaa «O6pabdoTka nanHbIX Ha Python» otHOCHTCS K «O0s13aTenbHas 4acThy bioka
1 «/Iucuunianasl (MOyIIH)» Y4eOHOTO TIaHa.

1.4 IIpogeccnonanbHbIC POJIM B CTPYKTYpe 00pa30BaTe/bHOMH MPOrpaMMbl
Ponw 1: Data Analyst (Anarumux oanmwvix)
H3eneuenue 3nanutl u3 0AHHbIX, NOCMPOEeHUe anarumuyeckux mooenetl, ucnoavzyiowux MO u UH.
3aoauu:
1. Cmamucmuyeckuti ananus, 8u3yanu3ayus OAHHbIX, NpeosapumenbHas 0opadbomxka.
2. Coz0aHue npocHO3HbIX Modeell
3. llocmpoenue ananumuueckux mooenetl 0151 NOOOePIHCKU OUHeC-peuleHUll.
Ponw 2: MLOps (Cneyuanucm no sxkcniyamayuu HMH)
Aemomamuzayus u onepayuonHoe ynpasieHue sHcusHeHHoimyukiom MO-mooeneti
3aoauu:
1. DevOps ons ML.
2. Asmomamusayus, monumopune ML-cucmem.
3. Onepayuonroe ynpasierue iHusHeHHviM yukiom ML-mooene.
Ponwv 3: AI PM (Meneoacep npoexmog HH)
Ynpasnenue npoyeccamu cozoanus UH-pewenuii, 8xnouasn KoopouHayuro KOManowl paspabomu
3aoauu:
1. Ynpasnenue HH-npoexmamu om udeu 00 6HeopeHus



2. Ananusz 6usnec-mpe6o8aHull U NOCMAHOBKA 3a0ay
3. Oyenxa s¢ppexmusnocmu u ROI UH-pewernuii

1.5 IlepevyeHb MIaHMpPYeMbIX Pe3y/JbTATOB O0yYEeHHUS MO JUCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHOM MPOrpaMMbl

W3yuenne paHHOM y4yeOHOM AMCUMIUIMHBI HampaBleHO Ha (OpMHpOBaHUE
00y4aroIuXCsl CIEYIOIUX KOMIETEHIIMN:

OIIK-3 | CnocoGeH NOHMMATH W TNPHUMEHATH COBpPeMeHHble HWH(POPMALMOHHbIE
TEXHOJIOTHH, B TOM 4HCJe O0Te4eCTBEHHbIE, NMPHU CO3IaHHU MPOTrPAMMHBIX
MNPOAYKTOB M MPOrPAMMHBIX KOMILJIEKCOB PA3JJHYHOT0 HA3HAYEHUSI

OIIK- Apeymenmuposano npumensem coeépeMeHHble UHPOpMayuoHHble

3.1 MexXHO102UU, 8 MOM YUCIle OmeuecmeeHHble, NPU CO30AHUU NPOZPAMMHDBIX
NPOOYKMO8 U NPOZPAMMHBIX KOMNJIEKCO8 PA3IUYHO20 HA3ZHAYEHU

3namp coepemennblie oubruomexu u @petimeopku Python ons obpabomxu
OAHHBIX;  OCHOBHbIE — NPUHYUNLL  padOmMvl € OMKPLIMbIMU U
omeuecmeennvimu UT-pewenusmu,; Kpumepuu 6b100pa mexHor02uti s
peuterus 3a0ay 00pabomKu OAHHbIX.

Ymemo CcpasHusamov U GblOUpPamsv NOOX00sAUUe UHCMPYMEHmbl 00pabomxu
OAHHBIX, NPUMEHAMb cospemenHble bubauomexu Python ons pewenus
NPAKmMu4eckux 3a0ay, 0O0CHO8bI6AMb 6blOOP MEXHONIOSUUECKO2O
cmeka.

Bnaoemp HAasblKamu pabomsl ¢ OCHOBHbIMU ODUOIUOMEKAMU 0OpadOOmMKU OAHHBIX
Python; memooamu unmezpayuu pasiuuHblX MeXHONO2UU 6 eOuHoe
peuierue.

BD-1 Cnoco0eH ocyumiecTBJIASTh MNOUCK, COOP, OYMCTKY W NpeABapUTeJbHbIN

AHAJIN3 JAHHBIX

BD-1.4 Omoupaem npu3naKu OAHHBIX, 3HAUUMBLE 01 UCCTIE008AHUS

3namop OCHOBHbIE MUNbL OAHHBIX,
Kpumepuu OyeHKU UHGOPMAMUBHOCMU NPUSHAKOS,
Memoobl U anzopummbvl 0moopa NPUIHAKOS.

Ymemos AHANU3UPOBAMb pacnpedeileHUs NPUHAKOS,
npumensamb Memoosl feature selection,
UHMEPNPEMUPOBAMb Pe3YIbmamol.

Bnaoems HABbIKAMU — UCNONIb308AHUS  CNEYUATUIUPOBAHHO20 — NPOSPAMMHO20
obecneyenus u OUOIUOMEK O/ AHAIU3A U OMOOPA NPUSHAKOB.

BD-2 Crnoco0eH onpeaejsiTh TpeOOBaHNSI K HA00paM JTaHHBIX /1JIs1 pellieHust

3a/1a4 MAIIMHHOTO 00y4Y€eHHUs1, MPOBOINTH Pa3MeTKY U aHAJIU3 HA0OPOB
JAAHHBIX, OLEHUBATHh KA4eCTBO JaHHBIX, 00eCeYnBATH HENMPEPHIBHYIO
HHTErpanmio JaHHbIX

BD-2.2 Pabomaem c OanHbiMuU, 6 moM uucie codoupaem OaHHbIE U3
PAa3pO3HEHHBIX UCMOYHUKOG, NPOBepsen OaHHble HA KOPPEKNHOCHLb

3namp dopmamsl xpaneHnus OaHHbIX,

NpUHYUNLL pabomel ¢ bazamu OanHvix u cemesvimu API,
Munosvie npoobiemvl Kauecmea OAHHbIX.

Ymemos 3aepysrcams OaHHble U3 PA3TUYHBIX UCTNOYHUKOS,
npoBOOUMb NEPEUUHDIL OCMOMP
BbLABIAMb AHOMATUU,
ocyujecmeansims 6a308y10 OUUCKY OAHHDBIX.

Bnaoems MEeXHONOSUAMU U361e4eHUsl, Npeobpa308anus U 3azpy3Ku OAHHLIX HA
bazoeom yposHe.

y



ML-2

CnocobeH mnpumMeHsATh (yHIaAMeHTaIbHble TMPUHLUMIBI M METOAbI
MAIIMHHOT0 00y4eHHsl, BKJIYAas MOAT0TOBKY JaHHbIX, OLIEHKY Ka4ecTBa
MoJiesieil 1 padoTy ¢ NpU3HAKAMM

ML-2.2

Ilpumensaem memoowvt npeodsapumenvHol 00padOmMKU OAHHBIX U
pabdomul ¢ npuHaAKAMU

3namop

MemoObl 00paboOmKU NPONYCKOo8,
KOOUPOBAHUS KAME2OPUATbHBIX
MAculmabupo8anus YUCi08blX NPU3HAKOS,
KOHYenyuio Koueeliepos 00pabomxu OAHHbIX.

Ymemo

8bIOUPAMb U NPUMEHSNb MemOoObl NPedoOPAdOMKU 8 3A8UCUMOCTU OM
muna OaHHbIX,
cmpoums Koneetiepvl 06pabomxu

Bnaoemo

HABbIKAMU NpUMeHeHUs Oubauomex 0 nped8apumenvHol 0opabomxu
OaHHBIX U CO30AHUS NAUINIAUHOS.

PL-1

Cnoco0eH NpuMeHATH A3bIK NporpammupoBanus Python nis pemenus
3aga4 B o01actu U

PL-1.4

IIpoexmupyem cucmemsvl pacnpeodenénnvlx eviuucienuil na Python
ona Ihghexmuenoii 00padbomkKu 0016UI020 KOIUUECMBA 3A0aY

3namop

NPUHYUNDBL MOOYILHOCIU U KOMNOHEHMHO20 N00X00d Npu
NPOEKMUPOBAHUU NPOCPAMMHBIX CUCTEM

0CHO8bI OnmuMusayuu kooa Ha Python

oubauomexu 0 pabomoi ¢ OOILUUMU 0ObEMAMU OAHHBIX U UX
8HYMPpEHHUE MEXAHUIMb]

Ymemo

NPOEeKMUpoB8ams u CmpyKmypuposams Koo 0 00pabomku OAHHbIX 8
guode J102uieckux mooy’etl

sviassams "y3xue mecma' 6 npoyecce 0opabomku OaHHbIX
ahhexmueno UcnoIb308ameb CMpOEHHble MemoObl OUOIUOMEK OISl
VCKOPEHUsL 8bIYUCTEHUL

Baaoemw

HABbLIKAMU CO30AHUSL ONMUMUSUPOBAHHBIX KOHEelepos 00padomku
OaHHbIX

Memooamu npoPUIUPOBAHUSL KOOA OJisl OYEeHKU NPOU3BOOUMETbHOCMU
mexHukamu pabomul ¢ 6onvuuumu datasets ¢

LLM-2

JlooOyyenune u agantainus reHePpaATUBHBIX MoJIeJIeil

LIM-2.2

Cozoaém obyuaroujue Hadopvl OAHHBIX

3namop

NPUHYUNBL PA3ZMEMKU OAHHBIX,
Memoobl ayeMeHmayuu,
mpebosanus K kayecmay datasets.

Ymemo

dopmuposams penpeszenmamugrvie 8b100pPKU,
NPUMEHAMb aAyeMeHmayuio,
OpP2aHU308b16AMb NPOYECC PA3MEMKU.

Baaoemw

HABbIKAMU UCNO1b308AHUA UHCIPYMEHM OB onsa ayemenmayuu,
Memooamu npoeepKuU CocjlaCoO6AHHOCMU pA3SMEMKU,
MEeXHON02UAMU 6EPCUOHUPOBAHUA OQHHBIX.

2. CTpyKTYypa U cofepKaHue TUCIHILIHHBI

2.1 Pacnpenesienne TPyA0EéMKOCTH IMCIUILIMHBI 110 BUJAaM padoT

OO0mast Tpy1I0eMKOCTh AUCIHILTUHBI cocTaBisieT 2 3ad. efl. (72 yacf), ux pacnpeneneHue
10 BUJ[aM paOOT MPEICTABICHO B TAOJIUIIE

Bcero Cemectpsl

Bua yueoHoii padoThI
y P 4acoB (4achl)




KonrakTHasi paboTa, B TOM 4ncJie: 52,2 52,2
AyAUTOpPHBIE 3aHATHS (BCEro):
3aHsATUS JEKIMOHHOTO TUTA 16 16
JlaGoparopHbie 3aHATHS 34 34
WNnas koHTaKkTHasA padora: 2,2 2,2
KonTtposns camocrositensHoit padoTsl (KCP) 2 2
[Tpomexxyrounas arrecrarus (MKP) 0,2 0,2
CamocrosiTesibHas pad0oTa, B TOM YHCJIE: 19,8 19,8
[TpopaboTka yueOHOTO (TEOPETUIECKOTO) 2 2
Marepuaia
Buinoanenue unousuoyanvrvix 3a0anuii 15 15
(nodeomoexa coodbweHull, npezenmayuii)
IloaroroBka K TEKylemMy KOHTPOJIIO 4,8 4,8
yac. 72 72
B TOM YHCJIe
O01mas Tpy10eMKOCTH KOHTAKTHas 52,2 | 52,2
padora
3a4. el 2 2

2.2 CTpyKTypa AMCUHUIIIMHBI
Pacnpenenenue BugoB y4eOHOI paOOThI U UX TPYJOEMKOCTH IO pa3/iesiaM AUCIHUILTUHBL.
Pa3znensl (TeMbl) AMCHUTUIMHBL, U3y4aeMble B 3 ceMecTpe

KouunyecTBo 4yacoB
BHea
yIuT
opHa
Ne HanmenoBanue pa3aesioB (TeM) Bcer | Ayautopnasi padora a
0 pabo
Ta
JI 113 JIP | CPC
1 2 3 4 5 6 7
1. | OcHOBBI pabOTHI C TaHHBIMU B python 14 4 6 4
2. | ba3oBble onepanyy U aHaJIU3 TaHHBIX 16 4 8 4
3. | Busyanuzanus u uccieaoBaTeIbCKUN aHaIN3 12 2 6 4
4. | IIpeobGpazoBanue u oOOTaICHIE TaHHBIX 14 2 8 4
WHTerpamus u aBromMaTu3anus o0padboTku 13.8 4 6 33
JaHHBIX ’ ’
HNUTOI'O no pa3nesiam TUCUMIIIIMHBI 69,8 16 34 19,8
Kontponb camocrositensHOM pabotsl (KCP) 2
ITpomexyrounas arrecranus (MKP) 0,2
IlonroroBka K TeKyliemy KOHTPOJIIO
OO01asi TPy10€eMKOCTh N0 TUCHUIIIIHHE 72

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapol, JIP — nabopamopnuie 3ansmus, CPC —
camocmosmenvHas paboma cmyoenma

2.3 Conepxxanue pas3iesioB (TeM) M CHUILTHHbBI
2.3.1 3ausaTHA JEeKIIHOHHOI'0 THIIA



HaumenoBanme pa3jaena
(TembI)

Conep:xkanue pasaena (TemMbl)

®opma

TeKYII
ero

KOHTPO
Js

3

4

OcHOBBI pabOTHI C TAHHBIMH B
python

Beenenue B axocuctemy Python st
00paboOTKU JaHHBIX.

Pons s3p1ka Python B aHanuse naHHbBIX.
00630p xitoueBbIx 6nOIHOTEK: NumPy j1st
YHCJICHHBIX BhIYHCIeHUH, Pandas mis
paboThI CO CTPYKTYPUPOBAHHBIMH
nanHbiMu, Matplotlib u Seaborn st
Bu3yanusanuu. [Toustue DataFrame u
Series. YcTaHoBKa U HacTpoiika pabodero
okpyxenus (Jupyter Notebook)

K, P3

OcHOBBI pabOTHI C TAHHBIMH B
python

Hauao paboThl ¢ TaHHBIMU: 3arpy3Ka U
IIEPBUYHBIN OCMOTD.

Mertonpl 3arpy3ku nanubix u3 CSV u Excel-
(aiinoB ¢ UCMOIb30BaHUEM OHOINOTEKH
Pandas. bazoBbie MeTOABI TIEPBUYHOTO
HCCICA0BaHUS

nanubix: head(), info(), describe().
[Tonnmanue CTpyKTypbl JaHHBIX, TUIIOB
MePEMEHHBIX U MTOUCK MPOMYIIEHHBIX
3HAYCHUH.

K, P3

ba3oBbie onepanyu u aHanu3
JAaHHBIX

bazosie oneparuu ¢ DataFrame B Pandas.
WNunexcarus u Beioop panubix (loc, iloc).
@unpTpanus CTPoK 1o ycuosuio. Co3nanue,
MOIUGUKALMS U yIaJeHHE CTOJIOOB.
CopTHupoBKa JaHHBIX. ATperamnus JaHHbIX C
OMOIIBIO0 MeTOIOB groupby() u agg().

K, P3

ba3oBbie onepanyu u aHanu3
JAHHBIX

[IpenBaputenbHas 00paboTKa TaHHBIX:
paboTa ¢ mpoIrmycKkaMu U JyOJIMKaTaMu.
Crpareruu o0pabOTKH MPOMYIIIEHHBIX
nMaHHBIX: oOHapyxenue (isnull()), ynanenue
(dropna()), 3anomuenue (fillna()). Metobr
BBISIBJIICHUSI U yIaJICHHS TyOJTUKATOB.
[TpuHIUIIBL 0OECTIEYeHNS IIETTOCTHOCTH H
YUCTOTHI JAHHBIX HA MPAKTUYECKIX
npuMepax.

K, P3

Buzyanuzanus u
HUCCIJIENOBATEILCKUN aHaAIN3

BI/I3yaJII/IBaI_[I/I$I JAaHHBIX AJIA aHaJIn3a U
HCCJIETOBAHMUS.

[TocTpoenne 6a30BBIX TPadUKOB C
ucrnonb3zoBanuem Matplotlib u Seaborn:
TUCTOTI'PpaMMBI, CTOJI6‘-IaTI>I€ AuarpamMmel,
nuarpammbl paccesHus. UTHCTpyMeHTHI AJis
BU3YAJIbHOT'O UCCIICAOBAHUA
pacnpenesieHnil U B3auMOCBSI3EH MEKY
TNCPCMCHHBIMHU.

K, P3

[IpeobpazoBanue u
oboraIeHne JaHHBIX

OCHOBBI PabOTHI ¢ TEKCTOBBIMHU JTaHHBIMU B
Pandas.

K, P3




®opma
TeKYI]
Conep:xkanue pasaena (TemMbl) ero
KOHTPO
JIl
1 2 3 4
Pabora ¢ TEKCTOBBIMH CTOIOI[AMHU B
DataFrame. bazoBbie CTpOKOBBIE METOBI B
Pandas (.str.lower(), .str.replace(),
str.split()). [Touck u GpumbTpanus JTaHHBIX
M0 TEKCTOBBIM mabioHam. [Ipumepsr
OYHCTKH U TPEABAPUTEIHHON 00pabOTKH
TEKCTOBOW MH(POPMAIIHH.

HaumenoBanme pa3jaena
(TembI)

CoOopka naimiaitHa 00pabOTKU JaHHBIX U
UTOTOBOE MTOBTOPEHHUE.

O06001eHre n3y4eHHOTO MaTepHaia.
ITocTpoeHue cKBO3HOIO IpuMepa

(maitrutaitHa) 0OpabOTKU JaHHBIX: OT K, P3
3arpy3KH ChIPBIX TAHHBIX JI0 TOTYYCHHS
YUCTOr0 Habopa, FOTOBOTO /ISl aHATTN3A.
OO6cyxaeHne Tydnx IpakTUK U
TUMIUYHBIX OIIHOOK.

BBenenne B aBTOMaTH3aIMIO U CO3JIaHHE
OTYETOB.

OCHOBBI aBTOMATH3AIMH MTPOLIECCOB
00pabOTKHN JaHHBIX: CO3/IJaHNE CKPUIITOB Ha
Python. I'enepanus cBOHBIX TaOIUI U K, P3
oT4eToB cpeacTBamu Pandas. Dxcnopt
pe3yabTaToB aHanu3a B (aitnbl. Kpatkuii
0030p HarpaBiIeHUHN TSI TaTbHEUIIEro
U3YUYCHHSL.

WuTterpanus 1 aBTOMaTH3AIHS
00pabOTKHU JaHHBIX

WuTterpanus 1 aBTOMaTH3AIHS
00pabOTKHU JaHHBIX

Ipumeuanue: JIP — omuem/3awuma nabopamopnoii pabomot, KII - eeinonnenue kypcogoeo npoekma, KP - kypcogotl
pabomwi, PI[3 - pacuemno-epaghuueckoco 3adanus, P - nanucanue pegepama, D - scce, K - xoanoxeuym, T —
mecmuposanue, P3 — pewenue 3aoau.

2.3.2 3aHdATHSA CEMHUHAPCKOI0 TUIIA
He npenycmoTrpensl

Ipumeuanue: JIP — omuem/3awuma nabopamopnoii pabomot, KII - evinonnenue kypcogoeo npoekma, KP - kypcogotl
pabomul, PI'3 - pacuemno-epagpuueckozo 3adanus, P - nanucauue pegpepama, D - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.3 JIaGopaTopHbIe 3aHATHS

®opma
Ne HaumenoBanmue pasaesa (Tembl) HaumeHnoBanue n1a6opaTopHbIX padoT TeKyIero
KOHTPOJIs
1 2 3 4
OCHOBBI PabOTHI C TaHHBIMU B | 3HAKOMCTBO C pab0o4nM OKpY>KEHHEM. JIP

python VYcranoBka u HacTpoiika Python, Jupyter
Notebook. OcnoBsl cunTakcuca Python:
NIEPEMEHHBIE, THITBI TAHHBIX, CTPYKTYPHI




HaunmeHoBaHue pa3nesia (TeMbl)

HaumeHoBaHue 1a60paTOPHBIX padoT

®opma
TeKyIlero
KOHTPOJIsSl

2

3

4

(criuckw, cinoBapu). Pabora ¢
oubmoTtexkamu (import).

OcHOBBI pa0OTHI C TAHHBIMU B

python

Hauano pa6ots! ¢ Pandas: 3arpyska u
MEPBUYHBIN OCMOTp JaHHBIX.

3arpyska nanHbix u3 CSV-gaiina B
DataFrame. Hcnons3oBanne

meTo10B head(), tail(), info(), describe() ans
NepBUYHOT0 aHanu3a. HaBuranus no
DataFrame.

JIP

OcHOBBI pabOTHI C TAHHBIMH B
python

bazoBsie oneparuu ¢ qanasiMu B Pandas.
WNunekcarus u BBIOOp TaHHBIX C
rmoMo1bio loc 1 iloc. Co3xanne HOBBIX
cton610B. COpTUPOBKA TaHHBIX IO
3HAYEHUSAM CTOJIOIA.

JIP

ba3zoBele onepanuu U aHanus
TaHHBIX

OuIbTpaIys U arperamus J1aHHbIX.
OuIbTpaIys CTPOK MO OTHOMY U
HECKOJIBKUM YCIOBHSIM. [ pynmupoBka
JIAaHHBIX C TTIOMOIIBIO groupby().
[IpumeneHue arperupyromux QyHKIui
(sum(), mean(), count()).

JIP

ba3zoBele onepanuu U aHanus
JTaHHBIX

OObeauHeHNE TaHHBIX U3 HECKOJIBKHX
HCTOYHHUKOB.

Konkarenanusa DataFrame. Coennnenue
TaOJIHIL IO UHJIEKCY U CTOJIOIaM ¢
UCIOJIb30BaHueM merge().

JIP

ba3zoBele onepanuu U aHanus
TaHHBIX

ITouck 1 06paboTKa MPOMYIIEHHBIX
3HAYEHHM.

[ouck mpomnyckoB ¢ momoinpko isnull().
Crtparerun o0pabOTKu: yiajaeHue
cTpok/ctonbioB (dropna()), 3anoTHEHUE
KoHcTaHToN min Mmeauanou (fillna()).

JIP

ba3zoBele onepanuu U aHanus
TaHHBIX

Pabora ¢ nybnukaraMu U aHOMaTHSIMH.
[Towck ¥ ymajeHue MOTHBIX TyOTHKATOB
(duplicated(), drop_duplicates()). [Touck
aHOMAJIMH C MCIIOJb30BaHHUEM
OTUCATEIbHBIX CTATUCTUK M BU3YaJIU3allUU

(boxplot).

JIP

Buzyanuzauus u
HUCCIIE0BATEILCKUN aHaIn3

Busyanuzanus nanasix: ocHoBsl Matplotlib.
[TocTpoenne TMHEHHBIX TPaPUKOB,
TUCTOTPaMM U AMarpaMM paccesHus.
Hacrtpotiika nognuceil oceil 1 3aroJIOBKOB.

JIP

Buzyanuzauus u
HUCCIIE0BATEILCKUN aHaIn3

Busyanuzanus qaHHbIX: OMOIMOTEeKa
Seaborn.

[TocTpoeHune cTaTUCTUUECKUX
rpadukoB: barplot, histplot, scatterplot.
Coznanue BU3yalu3aiuii 1 aHaIn3a
pacnpenesieHuil U B3auMOCBSI3EH.

JIP

10.

Buzyanuzauus u
HUCCIIE0BATEILCKUN aHaIn3

Co3nanue CBOIHBIX TAOJIHII.

JIP




®opma
Ne HaunmeHoBaHue pa3nesia (TeMbl) HaunmeHoBaHue J1a00paTOPHBIX padoT TeKylIero
KOHTPOJIsSl
1 2 3 4

Conepxanue: [locTpoeHre cBOIHBIX
TaOJIUI] C TIOMOIIBIO

MeToja pivot_table() ans arperanuu u
aHaJIM3a JaHHBIX.

[IpeobOpaszoBanue u [IpeobpazoBanue naHHBIX: paboTa ¢ 1aTamMu JIP
oOorareHue JaHHbIX U BPEMEHEM.

Copnepxanue: [IpeobpazoBanue CTpoK B
dbopmar datetime. M3Bneuenue
KOMIIOHEHTOB J1aThl (TOJI, MECSII, ICHb ).
Pacuyer paznun Mexay jaTamu.
[IpeobOpazoBanue u [IpeobpazoBanue naHHBIX: KOJUPOBAHUE JIP
oOorareHue JaHHbIX KaTeropralibHbIX MPU3HAKOB.
[Tpumenenne metonos Label Encoding u
One-Hot Encoding nnst mpeoOpa3zoBanmst
TEKCTOBBIX KaTErOPHAIIbHBIX JaHHBIX B
YUCI0BOU (popmar.

[IpeoOpaszoBanue u Pabota ¢ TeKCTOBBIMU TaHHBIMH B CTOJIOIAX JIP
oOorairesne TaHHbIX DataFrame.

[Ipumenenne cTpokoBbIX MeTo0B Pandas
(.str): mpuUBenEeHHE K PETUCTPY, 3aMEHA
HOJICTPOK, pa3AeieHUE TEKCTA HA YaCTH.
ITorick moaCTpOK.

[IpeoOpa3zoBanue u Pabora ¢ xaTeropuagbHBIMH JTaHHBIMH JIP
oOoraieHne JaHHbIX 3aKkoIUpyiTe KaTeropuaibHbIe

14. nepeMeHHble pasHsiMu MeTonamu (Label
Encoding, One-Hot Encoding), cpaBauTe
pe3yabTaThl MpeoOpa3oBaHuUs.
WuTerpanus 1 aBToMaTu3anus | ABTomMaru3anus o0pabOTKU: HaucaHUe JIP
00pabOTKHU TaHHBIX dbyHKIMA 1 ux npumeHeHue k DataFrame.
Co3anue noinb30BaTENbCKUX (PYHKITUIA.
[Tpumenenue GyHKIU K cTONIONAM U
crpokam DataFrame ¢

ucnosnb3oBanueM apply() u applymap().
Wurerpamnus u apromatuzaius | CKBO3HOH MPoeKT (4acth 1). JIP
00pabOTKHU TaHHBIX Pemenve KOMIJIEKCHOM 3a/1auu: 3arpy3Ka
16. CBIPBIX JJAHHBIX, UX OYHCTKa, 00paboTKa
MPOIYCKOB U JyOIHKATOB, IEPBUYHBIN
aHaIN3

WuTterpamnus u aBromatuzanus | CKBO3HOM MPOEKT (YacTh 2. JIP
00pabOTKU JAHHBIX [Iponomkenne npoekTa: mpeodpaszoBaHue
17. JIAHHBIX, YTIyOJICEHHBIN aHAIHN3,
BU3YaJIU3aIsl KIIFOYEBBIX HHCAUTOB U
(dbopMUpOBaHNE UTOTOBOTO OTYETA.

11.

12.

13.

15.

IHpumeuanue: JIP — omuem/3auguma nadopamopuoii pabomul, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogou
pabomul, PI'3 - pacuemno-epagpuueckozo 3adanus, P - nanucauue pegpepama, 3 - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX Pa0doT (IPOEKTOB)



He mpenycmoTpensl

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs JJI1 CAMOCTOSATEIbHOH padoThl
00y4aroImuXCcH Mo JUCUMILIIMHE (MOTYJII0)

[lepedyenp yueOHO-METOMUECKOTO 00ECTIeYCHHST JUCIIUTUTUHBI
No Bun CPC 10 BBIMIOJTHEHUIO CAMOCTOSITEIFHON paboThI
1 2 3
1 N3yuenue Meroauueckue ykasaHUs II0 OpPraHU3alUMU CaMOCTOATEIBHOU
TEOPETHIECKOTO paboThl CTYJICHTOB, YTBEP)KJICHHBIC kadeapou
MaTtepuana nH(OPMAIMOHHBIX TexHOoIorui, mporokoa Nel ot 30.08.2019
2 Pemrenue 3agau Mertonuueckrue yKazaHUs MO OpPraHU3alMd CaMOCTOATEIIbHOMN
paboThI CTYJECHTOB, YTBEPKACHHbBIE kadenpoit
MH(POPMAITMOHHBIX TeXHOJOTHM, TpoTokoi Nel ot 30.08.2019

Y4yeOHO-METOANMYECKHUE MaTepuajbl I CaMOCTOATEIBLHONH pabOThl O0YYalOIMUXCs W3
YKCJla MHBAJIKUJIOB U JIML C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocrasnstorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUUYEHUSIM HX 30POBbS U BOCIIPUATHS HHPOPMAIUH:

Jlnst a1 ¢ HapyIIEeHUSIMUA 3pCHUS:

— B TIeYaTHOM popMe YBETUICHHBIM MIPUPTOM,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B re4atHo (opme Ha s3bike bpaitns.

Jlnia U1 ¢ HapyIISeHUSIMH CIyXa:

— B [1e4aTHOM (opme,

— B popMe JIEKTPOHHOTO TIOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B TIe4aTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JIaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

3. O6pa3zoBare/ibHbIEe TEXHOJIOTHH
B cootBercTBuu ¢ TpeboBanusmMu PI'OC B mporpamMma JUCIUILIMHBI MPETyCMATPUBACT
UCIOJIb30BaHUE B Y4eOHOM IIpollecce CIEAYIOIUX 00pa3oBaTeNbHbIE TEXHOJIOTUU: YTEHHUE
JEKIUHA C HCHOJb30BAHMEM MYJIBTUMEIUIHBIX TEXHOJIOTWH; METOJA MalblX Ipymm, paz0op
IIPaKTUYECKUX 3a/1a4 U KEHCOB.
[Tpu 00ydyeHnH UCIONIBb3YIOTCA CIeyIoIIe 00pa30BaTEIbHbBIE TEXHOIOTUH:

— TexHonmoruss KOMMYHHKaTHBHOTO OOydeHHs — HampaBieHa Ha (OpMHpPOBaHUE
KOMMYHHUKATHBHOW KOMIIETEHTHOCTHU CTYIEHTOB, KOTOpas sBJsieTcsl 6a30BO, HEOOXOIMMOM AJist
aZlanTalnuy K COBPEMEHHBIM YCIOBUSAM MEKKYJIbTYPHON KOMMYHUKAIUU.

— Texnomnorus pa3zHOypoBHEBOTO (IU(DPEpPEHIIMPOBAHHOTO) OOyYEeHHsI — TMpeAroiaracT
OCYIICCTBJICHUC MMO3HaBaTEILHOM ACATCIIBHOCTHU CTYACHTOB C y‘-IéTOM HUX HWHIWBUAYAJIBbHBIX
CIOCOOHOCTEH, BO3MOXXKHOCTEH M HMHTEPECOB, IMOOMIPSS WX PEaTr30BbIBATH CBOM TBOPUYCCKUA
noTCHOUAaMI. CO3I[aHI/Ie N HUCIIOJIB30BaHUC AUATHOCTHYCCKHX TCCTOB ABJISICTCA HEOThEMIEMOU
YacTbhIO TaHHOM TEXHOJIOTHH.

— TexHonoruss MOIYJIBHOTO OOy4eHHUS — TMpelycMaTpuBaeT JeNCHHE COJepKaHus
JUCLUIUIMHBI HA TOCTaTOYHO aBTOHOMHBIE pa3zeiibl (MOLyJIN ), HHTEIPUPOBAaHHBIE B OO KypC.
— MHWudopmannonHo-koMmyHukanmonnsle texHonorun (MKT) - pacmupsior pamku

00pa30BaTeNLHOTO TPOIIECCa, MOBBIIAS €r0 MPAKTHYECKYI0 HANpaBIIEHHOCTh, CIOCOOCTBYIOT



MHTCHCU(UKAIIMM CAMOCTOATENBbHOM pabOThl ydalMXcsi M IOBBIIICHUIO IO3HABATEIHLHOM
aktuBHOCTH. B pamkax UKT Beiaensitorcst 2 Bujia TEXHOJIOTHIA:

— TexHONOTHsI HCHOJB30BAHUS KOMIBIOTEPHBIX HpPOTpaMM — IMO3BOJSET 3((HEKTUBHO
JIOTIOJIHUTB Ipo1iecc 00yUeHHUs A3bIKY Ha BCEX YPOBHSX.
— IHTEepHET-TeXHOJIOrMM — MPENOCTaBISAIOT LIMPOKUE BO3MOMKHOCTU Ul IIOMCKA

uH(popMaLnu, pa3pabOTKU HayUYHbIX TPOEKTOB, BEICHUS HAyUYHBIX UCCIICJOBAHUA.

— TexHonOrus WHIUBUAYATH3AIUU OOYYCHHS — TOMOTAeT pPeaTr30BBIBATH JTHYHOCTHO-
OpUEHTUPOBAHHBIM TOAXOJA, YYMUTHIBAS HWHIUBUAYAIbHbIE OCOOCHHOCTH U MOTPEeOHOCTH
yUaITIXCA.

— IlpoexkTHast TexHOJNOTUS — OpPUEHTUPOBAHA HAa MOJEIMPOBAHHUE COLMAIHLHOTO
B3aMIMOJICHCTBHS yYallUXCSl C IIENIbI0 pEIIeHHs 3aJadd, KOTOpas OIpelnessieTcs B paMKax
npoecCuOoHaNBHOM MOATOTOBKH, BBIACISSA Ty WIM UHYIO IPEIMETHYIO 00J1acTh.

— TexHonoruss oOyueHUsT B COTPYAHUYECTBE — peaM3yeT WA B3aUMHOTO OOydYeHWUS,
OCYIIECTBIISII KaK WHAMBUAYAJIbHYIO, TaK W KOJUIEKTUBHYIO OTBETCTBEHHOCTh 3a pEIlIECHHE
y4eOHBIX 3a7ad.

— MHrpoBas TexHOJOTUSI — MO3BOJISIET Pa3BUBATh HABBIKW PACCMOTPEHUSI PsAZla BO3ZMOXKHBIX
Croco00B pelieHus MpodIeM, aKTUBU3UPYS MBIIIJICHUE CTYJEHTOB U PACKPBIBasi TUYHOCTHBIN
MOTEHIIKA KaX/I0TO yJalllerocs.

— TexHonorus pa3BUTHS KPUTUYECKOTO MBIIIIEHUS — CHOCOOCTBYeT (HOPMUPOBAHUIO
Pa3HOCTOPOHHEN JHMYHOCTH, CIOCOOHON KPUTHYECKHM OTHOCHTbCA K HH(OpMaluH, yMEHHUIO
oTOMpaTh HH()OPMAIIHIO JJIsI PEIICHUS TIOCTABJICHHOH 3a1a4u.

KommiekcHoe Hcronb30BaHHE B y4e€OHOM MPOILIECCE BCEX BBIIMICHA3BAaHHBIX TEXHOJIOTHIA
CTUMYJHUPYIOT JIMYHOCTHYIO, WHTEJUICKTYAIbHYIO aKTUBHOCTH, Pa3BHBAIOT I1O3HABATEIbHBIC
MPOIIECCHI, CIOCOOCTBYIOT (hOPMHUPOBAHUIO KOMIIETCHIIMH, KOTOPBIMH JOJDKEH 00J1a/1aTh
OyIyluii CrieuaIncT.

OcHoBHbIE BUIbl THTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI BKIIOYAIOT B ceO0sl:

— paboTta B MaJIbIX TpyIIax (KOMaH/Ie) - COBMECTHAs JeSTEIIbHOCTh CTYICHTOB B IPYIITIE MO/
PYKOBOJCTBOM JIMJIEpa, HAMIpaBJICHHAsI Ha peleHue 001l 3a1a4u MyTéM TBOPUYECKOTO CII0KEHHUS
pEe3yNbTaTOB WHIWUBUAYaTbHOW padOThl WIEHOB KOMAaHABI C JICJICHHEM TIOJTHOMOYHA U
OTBETCTBEHHOCTH;

— TMPOEKTHAsl TEXHOJIOTHSI - HHAWBHUyallbHASl WU KOJUIEKTUBHASI AESITEILHOCTD 110 0TOODY,
pachpeneNieHnIo U CUCTeMaTHU3allui MaTepuasa 1o ONpeieleHHON TeMe, B pe3ybTaTe KOTOpOit
COCTaBIISIETCSI IPOCKT;

— aHaJ M3 KOHKPETHBIX CUTYyallUd - aHaJU3 peajbHbIX MPOOJIEMHBIX CUTYyalluid, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JacTH MPO(EeCCHOHANBHOW AEATeIbHOCTH, U TOWCK BapHAHTOB
JYYIIUX PELICHUI;

— pa3BHUTHE KPUTHUECKOTO MBIIUICHUS — 00pa3oBaTeIbHAS e TEIILHOCTD, HAlIPaBJICHHAS Ha
pPa3BUTHE Y CTYACHTOB Pa3yMHOTr0, pe(pIeKCUBHOTO MBIIIEHHUS, CIIOCOOHOTO BBIIBUHYTh HOBBIE
UJICH U YBUJIETh HOBBIC BOZMOYKHOCTH.

[Tonxonm pa3dbopa KOHKPETHBIX 3aJad W CUTyalUd IIMPOKO HCIONb3YeTCs Kak
mpernoaaBaTesieM, Tak U CTYJACHTaMH BO BpeMs JICKIUH, TaOOpPaTOPHBIX 3aHITHNA W aHaIu3a
pPe3yNbTaTOB CaMOCTOSITENbHONH paboOThl. DTO OOYCIOBIEHO TEM, YTO MPH HUCCIEIOBAHUMU U
pEIICHUH KaXI0H KOHKPETHON 3a/1a4i UMEETCs, KaK MPaBUIIO, HECKOJIBKO METO/IOB, a 3TO TpeOyeT
pa3z0opa 1 OLEHKHU 11eJI0M COBOKYITHOCTH KOHKPETHBIX CUTYAaIlHii.

KOJIMYECTBO
CeMmect Hcnoab3yemble HHTEPAKTHBHbIE
Buj 3anarus HHTEPAKTUBHBI
p o0pa3oBaTejibHbIE TEXHOJIOTUH
X 4aCOB

[IpakTrueckue 3aHATHS B pexumMax
3 JIP B3aWMOJICUCTBUS «IIPEMOJaBaTENb — CTYIAEHT» U 10

«CTYJIEHT — CTYJIEHT)

HTroro 10




Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3amsmus/cemunapsl, JIP — nabopamopnvie sausmus, CPC —
camocmosimenvHas paboma cmyoenma

Tewmbl, 3a1aHusg ¥ BOIMPOCHI U CaMOCTOSITENIbHOM paboThl MpHU3BaHBI CHOPMUPOBATH
HABBIKM TIOMCKa WH(OPMALMU, YMEHHUS CAMOCTOSTENBHO pPACHIUPATH W YIIIYONATh 3HAHMUS,
MOJIyYEHHBIE B XO/I€ JICKIIMOHHBIX U MPAKTUYECKUX 3aHITHH.

[Tonxon pa3dopa KOHKPETHBIX CUTYaIIUN IIUPOKO UCIIOJIB3YETCs KaK MPernojaBaTesieM, Tak
U CTYACHTAMHU IIPH NMPOBEICHUH aHAJIN3a Pe3yJbTaTOB CaMOCTOSTEIbHON PaOOTHI.

Jliss Il ¢ OTpaHWYCHHBIMU BO3MOXHOCTSMHU 30POBbSI MIPEIyCMOTPEHA OpraHU3aIHs
KOHCYJIbTAIIMI ¢ CMOJIb30BAHUEM AJIEKTPOHHON MOYTHI.

JUis U1 ¢ HapYIICHUSIME 3PCHUS:

— B TIeYaTHOM popMe yBEITUICHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

Jlnia U1 ¢ HapyIISeHUSIMH CIyXa:

— B [1e4aTHOM (opme,

— B popMe JIEKTPOHHOTO TIOKYMEHTA.

JUJist vI1 ¢ HapyIICHUSIMA ONIOPHO-JIBUTATEIILHOTO amnmapara:

— B TIe4aTHOM ¢opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

Jlisg Ui ¢ OrpaHUYeHHBIMU BO3MOXHOCTSMHU 370POBbsSI IIPEIyCMOTPEHA OpraHu3alus
KOHCYJIbTALIMI C UCIIOJIb30BAHUEM DJIIEKTPOHHOMU IMOYTHI.

JlaHHBIN TepedyeHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
00yJaromuxcs.

4. OHeHO‘leIe H METOAUYECCKHUE MATCPHUAJIbI
4.1 OueHouyHble cpeAcTBA UIA  TeKylero KOHTPOJISI  YCIIEBAeMOCTH H
MPOMEKYTOYHOM aTTeCTAlMHU

OrneHouHblE CcpelcTBa IpeJHAa3HAueHbl Ul KOHTPOJS M OLEHKHM 00pa30BaTEeNIbHBIX
JOCTIDKEHUH  00yYaromuxcs, OCBOMBIIMX NPOrpaMMy y4eOHOW IuCHMIUIMHBI «MeToabl
IIPOrPaMMUPOBAHUS.

OneHouHbIE CpPEeNCTBA BKIKOYAET KOHTPOJIbHBIE MAaTEpUaibl ISl IPOBEACHUS TEKYIIero
KOHTPOJIsI B (OopME Pa3HOYPOBHEBBIX 3aJaHHUI, U NMPOMEKYTOYHOH aTTecTamuu B (opme
BOIIPOCOB U 3aIaHUM K 3a4ETy U DK3aMEHY.

OneHouHble CpeACTBa [UIsl MHBAJIUAOB M JHI C OIPAaHUYCHHBIMHU BO3MOYKHOCTSMH

3/I0pOBbsI BHIOUPAIOTCA C YU€TOM UX MHAMBHUIYaTbHBIX ICHXO(PU3MUECKUX 0COOEHHOCTEH.

— IIpY He0OXOAMMOCTH UHBAIMAM M JINLIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMU 37I0POBbS
IIPENOCTABIIACTCA JOMOJHUTEIBHOE BPEMS U1 IIOArOTOBKY OTBETA HA DK3aMEHE;

— IIPU MPOBEJICHUH IPOLEAYPHI OLIEHUBAHUS PE3YJIbTATOB O0OYyUEHHsI HHBAJINIOB U JIULL C
OTrpaHMYEHHBIMH BO3MOXHOCTSIMU 310POBbsI MPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHUYECKUX
CPEACTB, HEOOXOIUMBIX UM B CBSI3U C UX UHAUBHUIYaIbHBIMH OCOOEHHOCTSIMU;

— IpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCSI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS
U MHBAIUAOB IHpoOLeaypa OLECHUBAHUSA pE3YyNbTaTOB OOY4YEHUS IO JUCLUIUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

ITponienypa oneHUBaHUs PE3yJbTATOB OOYYEHMs] MHBAIMJOB U JIUI[ C OTPAHUYECHHBIMU
BO3MOXXHOCTSIMU 3[I0pOBbSl 110 JUCLHMIUIMHE (MOAYNIIO) MpEeAyCMaTpUBaeT IPEAOCTaBICHUE
uHpopMmanuu B (opMax, aganTUPOBAHHBIX K OrPAaHUYEHHSM HMX 3J0pPOBbS U BOCIPHUATHS
uHpOpMaLUu:

JUid nu1 ¢ HapyILICHUsIMH 3PECHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUid U1 ¢ HapyLIEHUSIMU CiIyXa:



— B IIe4aTHo# opme,

— B ()OpMeE DIIEKTPOHHOTO JIOKYMEHTA.

JList uL ¢ HapyIeHUsIMU OIIOPHO-ABUIaTEIbHOTIO alapara:

— B TIeYaTHOM ¢opme,

— B (hopMe 3JIEKTPOHHOTO TOKYMEHTA.

JIaHHBII TIEpeYeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB /Il TeKylIeil U MPOMeKYyTOYHOM aTTecTaluu

Kon HaumenoBanue
Ne KonTponupyemsle pa3zaesns! (TEMBbI) KOHTPOJIUPYEMOU OLIEHOYHOT'O CPEACTBA
/i JUCHHTUTAHBL KOMIICTEHIMH (M1 . [TpomexxyTouHas
Tekyuuii KOHTPOJIb
€€ 4acTH) aTTecTanus
.| Bompocs! k

OCHOBBI Pa6oThI ¢ faHHpME | O1K-3-1, BD-1.4; Tunossie 3amaun: 1
1 p a BD-2.2; ML-2.2; 3auery: 1-4 A

B python PL-1.4; LLM-2.2

Bomnpockr k

: 1 4- Tumnosnie
OIIK-3.1, BD-1.4; 3a4ery: 5,6,9-1 1’

ba3zoBele onepanuu 1 aHanus

2 BD-2.2; ML-2.2; 3agaun: 2-4,8,12,17
JaHHBIX PL-14;LLM-22 | 18
Y OIIK-3.1, BD-14; | BOIPOCHI K Tunossie

3 y I . BD-2.2;ML-2.2; | 3auety: 12,13 3amayu: 6,7
HUCCICIOBATCIbCKHNH aHAJIN3 PL-1.4; LLM-2.2

I[Ipeo6pazoBanue u OMK-3.1, BD-14; | Bompocer k

4 BD-2.2;ML-2.2; | 3aueTy: 15 Tunosele 3anaun: 9
oboraiiecHue JaHHBIX PL-14; LLM-2.2
HnTerpanus u .| Bommpocsl k
pan OIIK-3.1, BD-1.4; p THIOBbIE 3a124H 5,
5 | aBTOMaTH3anus o0paboTKU BD-2.2; ML-2.2; | 3auery 7,8,

TAHHBIX PL-I4LIM22 | 14 16,17 10, 11, 13-16

Ioka3aTenu, KpUTEPUHU M MIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH Ui

CootBercTBe IIOPOrOBOMY YPOBHIQ OCBOCHHS KOMIICTEHIIMH TUTAHUPYEMBIM
pe3ysibTaTtaM 00y4eHUs] M KpUTEPHSIM WX OIICHUBaHUS (OIICHKA: YOBJETBOPUTEIHLHO /32a4TEHO):
OIIK-3 Cnoco0eH mOHMMATh W NPHMEHSATh COBPeMEHHble HH(OPMALMOHHbIC
TeXHOJIOTHH, B TOM 4YHCJ€e OTe4YeCTBEHHbIE, MPU CO3JaHUH MPOrPAMMHBIX
NMPOIYKTOB M MPOrPAMMHBIX KOMILJIEKCOB PA3JJHYHOI0 HA3HAYEHUS
OIIK-3.1 Apcymenmupoeano npumensaem cO8PEMEHHbIE UHPOPpMaAYUOHHbBIE
mexHo102uU, 8 MoM Yucjle omeyecmeeHHbvle, NPU CO30AHUU NPOZPAMMHBIX
RPOOYKHI068 U NPOZPAMMHBIX KOMAJIEKCO8 PA3IUYHO20 HAZHAYEHUSA
3namop ocHosHble Oubnuomexku Python ons obpabomku oannvix (Pandas,
NumPy, Scikit-learn) u ux uasHaueHue, omeyecmeeHHvle AHALOSU U
pewenus 6 obnacmu obpabomku Oauuwlx (Hanpumep, Tarantool,
ClickHouse), kpumepuu 6b160pa UHCMPYMEHMO8 O/l PA3HLIX dMAN08
00pabomxu OaHHULIX.

Ymemo 8blOUpams nooxodsawue oubauomexu Python 015 KOHKpemHuwix 3a0ay
00pabomKu OAHHLIX, NPUMEHAMb COBPEMEHHbIE UHCMPYMEHmMbl OJis
3aepysKu, OYUCMKU U AHAIU3A OAHHBIX, O0OOCHOBbIEAMb BbIOOD
MexHOI02Ull HA OCHO8e MPeDOBaAHUU 3a0aYl.

Bnaoems HABbIKAMU pabOmMbvl ¢ OCHOBHBIMU bubauomexamu sxocucmemsi Python
ona Data Science, Memooamu unmezpayuu paziudHolX UHCMPYMEHMO8




6 pipeline obpabomku OaHHLIX, MEXHUKAMU CPABHUMENbHO20 AHAIU3A
@yukyuonanvnocmu pasnuunvix UT-pewenuil.

BD-1

Cnoco0eH ocylmecTBJISITh NMOUCK, COOpP, OYMCTKY M MpeABAPUTEIbLHbIN

AaHaJIN3

JAHHBIX

BD-1.4

Omoupaem npu3naxu OAGHHBIX, 3HAUUMDBLE 01 UCCIE008AHU

3namop

OCHOBHbIE MUNBL OAHHBIX (llMCJZOGble, KameecopuajbHble, meKcmoeble)
U Memoobl Ux nepeuUvYrHoco anaiusd.

Ymemo

BbINOIHAMb NEPEUYHBLLI AHAU3 NPUSHAKOG (paciem 0a308b1X
cmamucmux, nocmpoenue paghuxkos pacnpeoeietust) ¢ NOMOUbIO
oubauomex Pandas u Matplotlib/Seaborn, ombupams npusnaxu Ha
OCHOB8€ aHANU3A KOPPeNAYUIL.

Baaoemw

HABBLIKAMU UCNOIb308AHUSL
Memo0og .describe(), .value_counts(), .corr() 6 Pandas; ocnosamu
BU3YANU3AYUU OAHHBIX OJIS1 AHAIU3A NPUSHAKOB.

BD-2

Crnoco0eH onpenensaTe TpeOOBaHUSI K HA0OpaM JaHHBIX JJIsl pellIeHUs!
3a/1a4 MALINHHOI0 00y4YeHHsl, NPOBOMTH Pa3MeTKYy U aHAJIN3 Ha0OpoB
AAHHBIX, OLLEHUBATH Ka4eCTBO JaHHBIX, 00eceYnBaTh HelpepbIBHYIO
HUHTErpaiuio JTaHHbIX

BD-2.2

Pabomaem c¢ oOamnvimMu, 6 mom wuucie cooupaem OaHHbvle U3
PAa3po3HEeHHBIX UCHLOYHUKO8, NPOGePsiem OAHHbLE HA KOPPEKMHOCHb

3namop

OCHOBHbIe CMPYKmMYpbl OaHuslx 6 Python (cnucku, crosapu) u
cmpykmypwol 0anHwvlx oubauomexu Pandas (Series, DataFrame),
ocnoguwie hopmamsi ¢haiinos (CSV, JSON, XLSX) u cnocobwi ux
YUmeHusL.

Ymemo

3azpyscame 0aumwvie uz gaiinos paziuunvlx popmamos (CSV, JSON) 6
obvexmul Pandas DataFrame,; npogeepsimb Oannvle Ha HATUYUe
NPONycKos, 0yOIUKAMO8 U AHOMATbHBIX 3HAYEHUL, 8bINOIHAMD
bazoevle onepayuu no ouucmke OaHHbIX (yoanieHue 0yoIuKamos,
3aNOHeHUe NPONYCKo8 DA308bIMU MEMOOAMU).

Bnaoemo

MEeXHONI02UAMU YMEHUSL OAHHBIX C
nomowwvio pandas.read_csv(), pandas.read_json(); memooamu
NepeUuYHOL NPOBEPKU OAHHBIX

(.info(), .isnull().sum(), .duplicated().sum()).

ML-2

Cnoco0eH npuMeHATH (yHIAMEHTAJIbHbIe NPHHIUNBI H MeETOIAbI
MAIIMHHOI0 00y4eHNsl, BKJII0Yasi NOATOTOBKY JAHHBIX, OIEHKY KauyecTBa
Mozjeseil 1 padoTy ¢ NPU3HAKAMH

ML-2.2

Ilpumensem memoovt npeosapumebHoll 00paAdOOMKU OAHHBIX U
padomul ¢ nPUIHAKAMU

3namop

bazosvie Memoovl nPedodPAbOMKU OAHHBIX. MACUMAOUPOsanLe
YUCTOBBIX NPUSHAKOE, KOOUPOBAHUE KAME2OPUALbHBIX NPpUusHaKkos (One-
Hot Encoding, Label Encoding).

Ymemo

NPUMEHAMb
knaccwl StandardScaler, MinMaxScaler, OneHotEncoder u3
oubauomexu Scikit-learn ons npeobpasosanusi NPU3HAKOS.

Bnaoemo

HABLIKAMU UCNONb308aHUSL MpaHc@opmepos Scikit-learn Ons
Nn0020MOBKU OAHHLIX K OdNbHeliuleMy aHAIU3).

PL-1

Cnoco0eH NpUMEHATH SA3bIK MporpaMmMupoBanus Python nis pemenus
3ama4 B o0Jaactu MU

PL-1.4

IIpoekmupyem cucmemwl pacnpedenénnvlx eviuucienuii na Python
014 I(hhexmuenoii 00padomKu 601bUL020 KOTUUECMBA 3A0aY




3namo NPUHYUNDBL MOOYIbHOCIU U KOMINOHEHMHO20 NOOX00d Npu
APOEKMUPOBAHUU NPOCPAMMHBIX CUCTEM

0CHOB8bI onmumusayuu kooa Ha Python (eekmopuszayus onepayuil,
aghghexmuenvie cmpyKmypvl OGHHbIX)

oubauomexu 0asa pabomsl ¢ bonvuumu oovemamu oanHvlx (Pandas,
NumPy) u ux 6HympenHue mexanuzmvl 015 NOBbIULEHUSA
nPOU3800UMENLHOCU

Ymemos APOEKMuUpo8amy u CMpyKmypuposams Koo 0151 00pabomku OaHHbIX 6
8uU0e 102UtecKux Mooynel

eviaeams "y3xkue mecma" @ npoyecce 06pabomKku OAHHLIX U
NPUMEHAMb MeMOObl UX YCMPAHEHUS.

aghhexmueno ucnonb308amev 6CMpoeHHbvle Memoobl OUOIUOMEK
Pandas u NumPy 0551 3amenbl Yukioe u yCKopenusi Gbl4UCIeHUl
Bnaoemo HABbIKAMU CO30aHUS ONMUMUSUPOBAHHBIX KOHEeliepos (pipeline)
00pabomku OAHHBIX

Memooamu npoGuAUpo8anus Kooa 0Jis OYeHKU NPOU3B0OUMENbHOCU
mexHuxkamu pabomsl ¢ 6orvuumu datasets ¢ UCNOIb308aHUEM YAHKOS U
ahpexmusnvix cmpameuil 3a2py3Ku OAHHbIX

LLM-2 JlooOyueHnue u aganTamnusi reHepaTUBHBIX MojleJIeil

LIM-2.2 Co3zoaém odyuarouwiue Hadopsvl OAHHBIX

3namo OCHOBHbIEe IMANbL U NPUHYUNBL CO30AHUS 0aMAcemos OJis AHAIU3A
OaHHBIX; MPeboBaHUs K Kayecmey OaHHbIX (HOTHOMA,
Henpomu8opeuusoCms).

Ymemos BbINOIHAMb DA308YI0 PAZMEMKY U KAMe20pu3ayuro OaHHbIX,
Gopmuposams 6blOOPKU OAHHBIX U3 PATULHBIX UCHOYHUKOB.

Bnaoemos Ha8bIKAMU opmuposanus u coxpanenus datasets 6 popmamax
CSV/JSON.

TunoBbie KOHTPOJIbHBIE 3aJaHUS HJIN HHBIE MaTepHaJbl, He00X0AMMbIe 1JIsl OLEHKHU
3HAHU, YMEHMid, HABBIKOB M (WJIM) ONbBITA JEeATEJbHOCTH, XaPaAKTEePHU3YIOUIUX ITalbl
(popmupoBaHus KoMIIeTeHIMI B IIpoLecce 0CBOCHHs 00pPa30BaTeJIbLHOM IPOrPaMMBbI

Tunopbie 3ala4YM 1JIl CAMOCTOATEC/IBHOI'O PCIICHUSA:

1. 3arpy3ute ganusie u3 CSV-daiina, onpenenure pazmep DataFrame, BeiBeuTe
nepBble 7 CTPOK, MOJYyUYUTE OCHOBHYIO CTATUCTUKY JIJISl YACIOBBIX CTOJIOIOB.
2. Jns 3ananHoro Habopa AAHHBIX OMPEENIUTE CTOIOLBI C MPOMYILIEHHBIMU

3HAYEHUSIMH, BU3YaJTU3UPYNUTE KOJIUYECTBO MPOITYCKOB, 3aMOJHUTE MPOIYCKU B YHCIOBBIX
CTONOIaX MEIMAHHBIMY 3HAYCHUSIMHU.

3. Otdunptpyiite DataFrame no yciosuto (Harpumep, ToBapsl gopoxke 1000 py6.),
OTCOPTHPYUTE pe3yNbTaT M0 YOBIBAHUIO IIEHBI, COXPAHUTE B HOBBIN (haii.

4. Haiinure nonueie 1yOIUKaThl B TaHHBIX, YIAINTE UX, OCTABUB NIEPBOE
BxoxeHue. [IpoBepbTe HaIMUME YaCTUYHBIX JYOJIMKATOB IO KIIOUYEBBIM ITOJISIM.

5. CrpynnupyiTe JaHHbIE 110 KATETOPUSIM, JIJISl KaXKI0M KaTeropuu MOCUUTanTe
CpeHEE 3HAaYCHUE, KOJIMYECTBO JIEMEHTOB M CTAHIaPTHOE OTKJIIOHEHUE LEIEBOr0 MOKa3aTells.

6. [TocTpoiiTe rucTorpaMMy pacrpesieieHus: Bo3pacTa KIMEHTOB U KOPoOUyaTyio

AuarpaMmy JJisl aHaJIn3a BI:I6pOCOB B JAHHBIX O A0XOJax.



7. Co3pnaiite MaTpUIly KOPPEISAIUi JJIs1 YUCIOBBIX MPU3HAKOB, BU3YAITU3UPYHTE €€ C
MIOMOIIBIO TETIOBOI KapThl. [TocTpoiiTe tuarpamMMbl paccessHus 17151 Hanbosiee KOppearpyromux
nap.

8. Ha ocHoBe cymiecTByrOmux cToi0I0B co3nanTe 2-3 HOBBIX MpU3HAKA (HAIIPUMED,
BBIYHCIICHUE BO3PACTA U3 JAAThl POXKACHUS, KATErOpU3alus Mo [IEHOBbIM CETMEHTaM).

9. Jnst cronbna ¢ TEeKCTOBBIMU OT3bIBAMH BBITIOJIHUATE MPE00padOTKY: MPUBEAUTE K
HUKHEMY PETUCTPY, YAAJIUTE MYHKTYAIMIO U CTOM-CJIOBA.

10.  TIpeobpa3yiiTe cTpOKOBEIi cTonbell ¢ natamu B ¢popMmat datetime, BeIAETUTE
MECSI] ¥ TOJI, TOCTPOWTE TpaduK TUHAMHKH TOKA3aTels IO MECSIIaM.

11.  Cozpnaiite cBOgHYIO TaOIHIly, TOKA3bIBAIOILIYIO CPETHIOIO BRIPYUKY MO PETHOHAM
¥ TOBAPHBIM KaTETOPHUSIM.

12. Haiinute BEIOpOCH B TaHHBIX ¢ ToMoIIsio Metoaa IQR, 3amenunTe nx
FPaHUYHBIMU 3HAYEHUSIMH WM YJAIUTE COOTBETCTBYIOIINE CTPOKH.

13. O6beauauTe 1Ba DataFrame mo o0meMy KiTtody, BBIMTOJTHUTE Pa3HbIC THITHI
coenuHeH (inner, left), mpoananu3upyiiTe pa3nuuus B pe3yabTaTax.

14.  Hanummre QyHKIMIO 1715 OYUCTKH U peodpadboTku DataFrame,
MPUMEHSIIONIYIO CTaHIapTHBIE ornepaluu (yaaieHue 1y0IruKaToB, 3al0IHEHHUE MTPOITYCKOB, etc.).

15. [TpoBenuTe MOMHBIN aHATM3 HAOOpa MaHHBIX: OT MIEPBUYHOM 3arpy3KH 10
BU3YaIM3al[MH KIIOUYEBBIX 3aKOHOMEPHOCTEH, 0(hOpMUB pe3ybTaThl B BUIE
CTPYKTYPUPOBAHHOT'O OTYETA.

16.  3akomupyiiTe KaTeropraibHbIC IepeMeHHbIe pa3HbIMHU MeToiaMu (Label
Encoding, One-Hot Encoding), cpaBHuTE pe3ynbTaThl IpeoOpa3oBaHMUs.

17. [Ipoananusupyiite NpoOU3BOAUTEIBLHOCT onepanuii ¢ DataFrame, npumenure
METOJIbI ONTUMH3AIUH (U3MEHEHHE TUTIOB JJAHHBIX, UCIIOJIb30BAHUE BEKTOPHBIX ONEpaIlnii).

18.  Hanwummure npoBepKHU Ha KOPPEKTHOCTH JAHHBIX: COOTBETCTBHE THUIIOB,
JOTTYCTUMBbIE IMAaIa30Hbl 3HAaU€HUH, MPOBEpKa YHUKATbHOCTU KIIIOYEBBIX HUIEHTU(UKATOPOB.

3a4eTHO-IK3aMEHALIMOHHBbIE MAaTepPHAJIBI ISl MPOMEXKYTOYHOIl  aTTecTallMu
(3K3aMeH/3a4eT)

BO]’[pOCBI IJIS MOATOTOBKHU K 3a49€Ty

1. Ponp si3p1ka Python u ero ocHoBHBIX 6mOmmoTek (Pandas, NumPy, Matplotlib) B
00paboTKe U aHATHN3€e JaHHBIX.

2. OcHOBHBIE CTPYKTYphl naHHbIX OubOmmorexkn Pandas (Series m DataFrame). 1x
CBOMCTBA U OTJIMYHS.

3. Metonpl 3arpy3ku pgaHHbIX u3 BHemHux (aitmoB (CSV, Excel) B Pandas
DataFrame. KitoueBbie mapameTpsl QYHKITUN YTCHHS.

4. Mertoapl iepBUYHOTO HccienoBanus AaHHbBIX B Pandas: head(), info(), describe().
Kaxkyro nndopmaruio mo3BosseT MoayduTh KaKIbli U3 HUX?

5. Nunexkcammss w  BeIOOp  jaHHbIX B DataFrame. Pazmuuusa — mexny
Mmeronamu loc u iloc.

6. Mertoas! punbTparuu cTpok B DataFrame no oqHOMY MJIM HECKOJIBKUM YCIOBHSIM.

7. Hasznauenne wu wucnosnb3oBanue Metoza groupby() B Pandas.  IIpumepst
MPUMEHEHHUS arperupyronux yHKIUH.

8. [Ipouiecc oObenuHEHUs MAaHHBIX W3 HECKONbkuX DataFrame ¢ mnoMormibpio

metona merge(). Tunel coenunenuii (inner, outer, left, right).



0. [Touck wu o6paborka mnpomnymenHsix 3HaueHud (NaN) B DataFrame.
Metonsr isnull(), dropna(), fillna().

10.  Meroasl IIOUCKA u YAAJICHUS TyOJIMKaTOB B DataFrame
(duplicated(), drop_duplicates()).

11.  Cozpanne m momudukanus cronadbuoB B DataFrame. Ilpumepsl BBIYHCISIEMBIX
CTOJIOIOB.

12.  ba3oBble MeTOIBI BU3yalU3allMH JAHHBIX: THCTOTpaMMa, JAUarpamMma paccestHus,
cron0yaras nuarpaMma. B kakux ciaydasx npuMeHseTcs] KaKIbli Tull rpaduxa?

13.  Paznuums mexny Oubnumorekamu Bu3yanusauumu Matplotlib u  Seaborn.
[IpeumymrectBa Seaborn 11t CTaTUCTUYECKOM rpaduKH.

14.  Meroas! npeobpa3zoBaHus KaTteropuanbHbix naHHbIX: Label Encoding u One-Hot
Encoding. Ux pa3nuuust u cepbl npruMEHEHUS.

15. PaGoTa ¢ TekcToBbIMH AaHHBIMH B cTOj0max DataFrame. OcHOBHBIE CTPOKOBBIC
MeTobI U3 Habopa .str B Pandas.

16. Co3maHre CBOAHBIX TaONWI[ ¢ mMOMOIIbI0 MeToja pivot table(). OcHoBHBIE

napameTpsl METOAA.

17.  Haznauenume u mpumeHeHue metona apply() mns DataFrame u Series. [Ipumep
CO3J1aHMs M10JIb30BATENBCKON (DYHKIIMH.

18.  OcHoBHBIE 3Tarbl MOArOTOBKH JaHHBIX (Data Preprocessing) mepes aHaianszoM.

4.2 Metoanuyeckue MaTepuajibl, onpeaesiiome Npoueaypbl OLeHUBAHUS 3HAHUIA,
YMeHHUil, HaBbIKOB W (WJIH) ONbITA JAeSTEJbHOCTH, XAPAKTEPHU3YIOIIUX IJTalbl
¢dopmMupoBaHuss KOMIIETEH U

MeTtoauyeckue PpeKOMEHIAUMHU, ONpeleJsdole NpPoUeAyPbl  OLEeHMBAHHUSA
BbITIOJIHEHHSI KOHTPOJILHBIX 3aJaHMIA:

3aaHue CUNTACTCS BBIMTOJHEHHBIM TPU BBHITIOJTHEHUH CIICAYIOIINX YCIIOBHIA:

- MPEIOCTaBJICH NCXOaHBIN Ko Ha C++ B cpene Visual Studio

- MPOAEMOHCTPUPOBaHA PAOOTOCTIOCOOHOCTH MPOTPAMMBI

- CTYACHT IMOHUMACT HCXOI[HBIﬁ KO U OTBCHACT HA BOIMPOCHI 110 €ro OpraHu3anuu.

MeTtoauyeckue peKkoOMeHAAlMHU K cade 3a4eTa

[Ipouenypa NnpomMeXyTOYHOM aTTeCTallMHd IIPOXOAMUT B COOTBETCTBUU C [lonoxkeHuem o
TEKyIIIeM KOHTPOJIC U TPOMEKyTouHOH aTTecTanuu odydaronuxcs @I'BOY BO «KyoI'Y».

Texymuii KOHTPOJIb YCIIEBAEMOCTH CTYJIEHTOB MPOBOJAUTCS B LEISAX COBEPLICHCTBOBAHUS U
HENPEPHIBHOT'O KOHTPOJISI KayecTBa 00pa30BaTeIbHOrO MpoIiecca, IPOBEPKU YCBOCHHS y4eOHOTO
MaTepuaina, aKTUBU3ALUU CaMOCTOSTENIbHON pabOoThl CTYJAEHTOB, CTUMYIHUPOBAHUS UX y4eOHOMH
pabotsl, obecrieueHus dPPEKTUBHOCTH 00pa30BaTEIBLHOTO Ipoliecca, IPEAYINPEKICHUS PUCKOB
OTUYUCIIEHUS CTYJIEHTOB.

Tekylmuii KOHTPOJb 3HAHWH CTYJEHTOB OCYILECTBISETCS IMOCTOSHHO B TEYEHUE BCETO
ceMecTpa.

Bunel Tekymiero KOHTpOJIS: YCTHBIM (NMHMCbMEHHBIM) OMpOC Ha 3aHATHSX; IMPOBEpKa
BBITIOJTHEHMSI JOMAITHUX 3aJaHui; MPOBEIECHUE KOHTPOJBHBIX pabOT; OICHKAa aKTHBHOCTH
CTYJIEHTa Ha 3aHATHH.

CryneHntsl ouHOUM (hopMBbI 00ydeHHsI 00s3aHBI CIaTh 3a4eT J0 Hayala dK3aMEHAlMOHHON
CECCHH.

[To pe3ynbraram cauu 3a4eTa BHICTABIISCTCS OICHKA «3aUTEHOY/ «HE 3a4TCHOY.



BricTaBieHue 3a4eToB ISl CTYIEHTOB OYHOU (DOPMBI OOYYCHHS MPOBOJISATCS B TIEPUOJ J0
JK3aMEHAIIMOHHOMN CECCUU.

[Ipu oTcyTCTBUM 3a4€THON KHMXXKKHU y CTYICHTA 3K3aMEHATOP HE UMEET MpaBa MPUHUMATH Y
HEro 3a4er/’k3aMeH. Takol CTyIEeHT CUMTaeTCs HEe SBUBIIMMCI Ha 3ader/3k3aMeH. B
UCKIIIOUUTENIbHBIX CIydasX, Ha OCHOBAaHMM pPACHOPSIKEHUs JIeKaHa MpernofaBaTelb MOXKET
JOIYCTUTDH CTYJI€HTA K 3a4eTy/3K3aMeHy P HAJTUUUU TOKYMEHTA, YJOCTOBEPSIIOIIETO TUUYHOCTD.

B nensx 00beKTHBHOTO OLIEHWBAHUS 3HAHUI BO BpEMsl POBEICHHUS 3a4€TOB U IK3aMEHOB HE
JIOTTYCKaeTCsl HAJIMYKME Y CTYACHTOB MOCTOPOHHUX MPEIMETOB U TEXHUUYECKUX YCTPOUCTB.

CryaeHTy, HCHIOJB3YIOIIEMY B XOJE 3aueTa Hepa3pelleHHble HCTOYHUKU U CPEACTBA
MoJlyueHus: MH(OPMALIUY, BBICTABIISETCS HEY/IOBJIETBOPHUTENbHAS OICHKA, U OH yHAajseTcs U3
ayJUTOPHUH.

Bo Bpems 3aueta CTyAeHTBI MOTYT IOJB30BAaThCS YTBEP)KICHHOW pabouel mporpammoit
yueOHOM AUCIUIINHBI, KOTOPAast JOKHA OBITh B HAIMYUU HA DK3aMEHE, a TAK)Ke C pa3pelieHus
9K3aMEHATOpa CIPABOYHOM JIUTEPATYpPOH M IPYTUMH MTOCOOUSIMHU.

CryaeHTsl, Hapylaroume MpaBuia MOBEACHUS MPU MPOBEICHUMU 3a4€TOB U HK3aMEHOB,
MOTYT OBbITh HE3aMEIJIUTENbHO yNaleHbl U3 aAYAUTOPHH, K HUM MOTYT OBITh MPUMEHEHBI MEPhI
JTUCUHUILITMHAPHOTO BO3EHCTBUS.

Ha 3auere/sk3aMeHe MOTYT IPUCYTCTBOBAThH PEKTOP, MPOPEKTOP 10 YUeOHOU paboTe, TeKaH
daxynbTera, 3aBenyomuil kadenpoil, Kkoropas obecrieunBaeT y4eOHBIM mHpolecc MO JaHHON
muctumiibe. [IpucyreTBrue Ha 9K3aMeHax U 3a4eTax MOCTOPOHHUX JIUI 0e3 pa3pelieHus: peKTopa
WY TIPOpPEKTOpa Mo yueOHOH paboTe He TOMYyCKaeTCs.

[Tocne npocnymuBaHus JIEKIIMU PEKOMEHYETCSl BBIIIOJIHUTD YIPA)KHEHUS, IPUBOIMMBIE B
JICKIIUU TSI CAMOCTOSATEIBHON paboThI, a TAK)KE BHITIOJHUTH HA KOMITBIOTEPE C UCIIOJIb30BAHUEM
cpensl Python 3agaun, npuBoAMMbIE B JIEKIIMH B KAUECTBE MPUMEPOB.

[Ipu camocTodTenbHOM paboTe CTYAEHTOB HEOOXOAMMO U3YYUTh JUTEpaTypy,
INPUBEICHHYIO B NEPEYHSX, JUISI OCMBICICHHS BBOJMMBIX MOHSATHM, aHanu3a MPeI0KEHHbBIX
MOJIXOJI0OB U METOJIOB Pa3pabOTKH MapajuleNbHBIX Mporpamm. Pa3pabaTeiBasi pelieHHEe HOBOU
3aJauM, CTYICHT JOJDKEH YMETh BbIOpaTh METObl pELICHUS 3aJayd C Y4YeTOM IeleBOU
anmapaTHON maaTGopMBbl, TPOBOAUTH OTIAAKY U TPOGUITUPOBAHUE TTPOTPAMMBI.

Kpurepun oneHuBanus

Onenka

He 3auTeno

3a4TeHo

® €CIM CTYJAEHT IpPaBWIbHO pemmsl meHee 70
% 3a1a4 u/unM He UMeeT NPEeACTaBICHUE Kak
peuaTh OCTalbHbIE 3a1a4l

e ecaM CTyIeHT npaBwibHO pemmn 70 %
3a/a4, MMEET IPEACTaBIIEHUE KaK peIlaTh
OCTaJIbHBIE 3aJjauu

e HE 3HAET 3HAYUTEIBHON yacTH | ® Ha  TEOPETHUYECKHE  BOMNPOCHl  JaH
TEOPETUYECKOIO MaTepuana, JIONIYCKAaeT | pa3BEpHYTHI OTBET. MaTepuan HU3JI0XKEH B
CYILIECTBEHHBIE OIINOKH. LEJIOM I0CJIEI0BATENBHO. Nmerotes

JIOTUYHBIC U apTYMCHTHUPOBAHHLIC BHIBO/IbI

OueHouHble CcpencTBa Uil MHBAIWAOB M JIMI] C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH
3JI0POBbSI BRIOMPAIOTCS C YIETOM UX MHIUBUIYATHHBIX IICUXO(PU3NIECKIX OCOOCHHOCTEH.

— IIpY HEOOXOJMMOCTH UHBAJIUAAM U JINLIAaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
MPEIOCTABIAETCS TOMOJHUTENBHOE BpeMsl JJIsl OJrOTOBKH OTBETA HA SK3aMEHE;

— P MPOBEICHUU MPOLIETYPHl OLICHUBAHUSI PE3yJIbTATOB 00yUEHUs MHBAIMUJIOB U JIUII C
OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbS MPEyCMATPUBAETCS UCIOIb30BAHNE TEXHUUECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHIWBUIYaIbHBIMU OCOOCHHOCTSIMU;

— TIpH HEOOXOAUMOCTH JJIsi OOYJAIOIIUXCSl C OTPAHNYEHHBIMHA BO3MOKHOCTSIMH 370POBbBS
U UHBaJUAOB IIpOLIEAypa OLICHUBAHUS pE3YNbTaTOB OOYYEHHS IO JUCHUILUIMHE MOKET
MPOBOJIUTHCS B HECKOJIBKO 3TAIOB.



[Iporenypa oneHMBaHUS PE3yJIbTATOB OOYUYEHHsS] WHBAIMUIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBBsSI IO AMCHUITIMHE MPEIyCMaTPUBAeT MpeaoCTaBIeHe HHpopManuy B
dopmax, afanTUPOBAaHHBIX K OTPAHUYCHUSAM UX 370POBbSI M BOCHPUATHS UH(OPMAIIIH:

JU7st UL ¢ HapyIICHUSIMH 3PEHUS:

— B 1e4aTHOM popme yBearmueHHBIM MpudToMm,

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B IeyaTHO# dopme,

— B (pOpMeE AIIEKTPOHHOTO JTOKYMEHTA.

JUst U1 ¢ HapyHIISHUSIMH OTIOPHO-/IBUTATEIIHLHOTO anlapara:

— B IIe4aTHoOU Qopme,

— B (hopMe AIIEKTPOHHOTO TIOKYMEHTA.

JIaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOydJaronuxcsi.

4.3. Meroanyeckue yKa3aHUsi 10 OPraHM3alMM  BbIYHMCIUTEIbHOMN
UHGPACTPYKTYPbI

YciaoBus NpUMeHeHH
- Kypc paccunTan Ha cTyaeHTOB 2 Kypca.
- Hanunuume nepcoHanbHBIX KOMIIBIOTEPOB ¢ ycTaHOBIEHHBIM Python 3.9+ ¢
HEOOXOANUMBIMUA OMOINOTEKAMU.
- JHoctyn k cpene pazpadotku Jupyter Notebook/Lab nmn PyCharm/VSCode.
- HcnonwszoBanue o6naunbix pemenuit (Google Colab, Yandex Cloud) kax
JIOTIOJTHUTEIHLHOMN OMIIHH.

Lesn, 321241 U 02kM1aeMble Pe3yJabTaThl:
enn:
— OOGecneynTh CTYJICHTOB CTAOMIBLHON M YHU(PULIIMPOBAHHON CPEIOil ISl BBITOIHEHUS
MPAKTUYECKUX 3aJaHUI.
- CdopmupoBarh HaBBIKH PaOOTHI C OCHOBHBIMUA HHCTPYMEHTAMHU 00paOOTKHU TaHHBIX B

Python.

3anauu npenogaBaTeIs:
- Pa3paboTka pyKOBOJCTBA [0 HACTPOUKE pabOYETo OKPYKEHHUSI.
- Iloaroroska mao6monoB Jupyter Notebook niist mabopaTopHBIX padoT.
— Co3nanue TeCTOBBIX HAOOPOB JAHHBIX JJIS1 OTPAOOTKU MPAKTUUYECKUX HABBIKOB.

O:xuaaemble pe3y/IbTaThl CTY/I€HTOB:
-~ YMeHue caMOCTOSITEIbHO HAacTpauBaTh pabouee OKpYKeHHE JUI aHATIH3a JaHHBIX.
- Haseixu pabotsl ¢ Jupyter Notebook 1 ocHoBHEIMU OubnnoTekamu Python mis ananuza
JTAHHBIX.
- TloHnMaHue NPUHIMIIOB OPraHU3AlKU BRIYUCIUTEIHHOTO Tpoliecca Mpu padoTe ¢
JAHHBIMH.

IHopsinok peasm3zanuu:
Hacrpoiika oxkpyxeHus:
— I mokanbHOM YCTaHOBKHU: UCTIOIb30BaHue Anaconda Distribution ¢
npeaycTaHoOBIEHHBIMU OubnnoTekamu (pandas, numpy, matplotlib, seaborn, scikit-learn).
— s o6maunoi paboThl: HacTpoiika poctymna k Google Colab ¢ mounting Google Drive
JUTSL XpAHEHUS JTaHHBIX.



la6a10Hb1 patoT:
CrannmaptHas ctpykTypa Jupyter Notebook st mabopaTopHBIX padoT:
1. ITocrtaHoBKa 3agauu
NmmiopT 6ubamorex
3arpy3ka JJaHHBIX
[IpenoGpaboTka u aHanmu3
Busyanuszauus pe3ynbTaToB
BriBoabl

ISARRANE N

ITopsinok npoBepKH KOPPEKTHOCTH:
Yek-ucT paboTOCTIOCOOHOCTH OKPYKEHUSI:
- Ycnemnsrii 3ammyck Jupyter Notebook
-~ KoppekTHbIil UMITOPT BCeX HEOOXOIUMBIX OMOTMOTEK
- Bo3moxxHOCTB 3arpy3ku TecToBbIX datasets
- OtcyTcTBUE OMIMOOK MPH BBITOJIHEHUU 0A30BBIX OTIEpaIlii C TaHHBIMH

4.4. MeroanuecKkue yKa3aHus 10 OPraHU3aluM JJadopaTopHbIX padoT

YcaoBusi npuMeHeHMS:
e Hanuune HacTpoeHHOTO pabovero OKpyKEHUs y BCEX CTYACHTOB.
e JlocTyn Kk METOAMYECKUM MaTepHaiaM U HabopaM JaHHBIX.
e Hanuuwme cucremsl koHTpOIIs Bepcuit (Git) A OTCIEKUBAHUS IPOTpecca.

Hesnu, 3a1a4u U 0:KHUIa€eMble Pe3yabTAThI:
Henn:
e 3akpenuTh TEOPETUYCCKUE 3HAHUS HA MTPAKTUKE.
e CdopmupoBaTh ycTOWUYMBEBIEC HABBIKA 00pAa0OTKH M aHAIN3a JaHHBIX.

3anauu npenogaBaTeIs:
o PazpaboTtka momaroBbsIx pyKOBOJICTB K JIJAOOPaTOPHBIM paboTaMm.
e [loaroroBka HaOOPOB JaHHBIX PA3TUYHON CITIOKHOCTH.
e OpraHuzaiys CHCTEMBI POBEPKH U OOPATHON CBSI3H.

O:xuiaeMble pe3yJbTaThl CTYAEHTOB:
e VYMeHue nmpuMeHsATh Onbmmoreku Python s pemennst mpakTHYECKUX 3a7a4 aHaIn3a
JTAHHBIX.
o HaBwiku nHTEpIIpETAIIMK PE3YIIBTATOB AaHATN3A.
e CnocoOHOCTH 0OPOPMIIATE PE3yIBTATH B COOTBETCTBUH C TPEOOBAHUSIMHU.

IHopsaaok peanusanuu:
Ilnan JabopaTopHbIX padoT:

JIP1: HacTpoiika OKpy»XEHHS 1 IEPBUYHBIN aHAIN3 TaHHBIX
JIP2: bazossle oneparuu ¢ DataFrame B Pandas

JIP3: Buzyanuzamus qanubeix cpeacrsamu Matplotlib u Seaborn
JIP4: O6paboTka MpONyIIEHHBIX 3HAYEHUH 1 JyOJINKATOB

JIPS: I'pynniupoBKa 1 arperamusi JaHHbIX

JIP6: PabGoTa ¢ TekcToBBIMU JaHHBIMU B Pandas

JIP7: Co3maHue CBOIHBIX TAOJIUIl U OTYETOB

JIP8: CKBO3HOH MPOEKT aHaAIN3a JaHHBIX



IIpumep nnauBuayanbHoro 3ananus (JIP4):
3anaua: [IpoBectu noiHyto npeaodpadboTKy Habopa JaHHBIX C MPOIYCKaMHU U JyOJIUKaTaMH

Kpurtepuu ouenku: ITonHora 00paboTKH, KOPPEKTHOCTh IPUMEHIEMbIX METO/I0B, KAUECTBO
BBIBOJIOB

KoHTposbHbIE BOPOCHI:
- Mertoabl 0OHapy>KEHHsI TPOMYICHHBIX 3HAYEHU I
-~ Crtpareruu 00pabOTKH TPOITYCKOB Pa3IUIHBIX THIIOB
— ANTOpUTM NOKCKA U yJalleHUs TyOJINKaTOB

Kpurepun onenkmn:

3auTeHo: Bce aTanbl 00pabOTKH BBITIOJIHEHBI KOPPEKTHO, ChopMUpOBaHEI 000CHOBAHHBIC
BBIBObI, CTYACHT MOXKCT OGBHCHHTB MMPUMCHCHHBIC MCTOBI.

He 3auteno: /lomymieHsl cyliecTBeHHbIE OLTMOKU B 00pa0OTKE TaHHBIX, CTYACHT HE TOHUMAET
MMPUHIHUIIBI TPUMCHACMBIX MCTOIOB.

4.5. MeTroanueckue yKa3aHus M0 OPraHM3alNM MPOEKTHOI
AeSITeJIbHOCTH CTYACHTOB

YciaoBus NpUMeHeHH
- Kypc paccunTan Ha cTyneHTOB 2 Kypca.
- Bpewms na npoekt - 10-15 yacoB Ha KOMaH7Yy.
- Hannumne 6a30BbIX HaBBIKOB paboThI ¢ Python 1 OubanoTexkamMu aHamm3a JaHHBIX.

Henun, 3a0aum u o:xugaeMble pe3yabTaThl:

enn:
- HpI/IMeHI/ITI: MOJIYYCHHBIC 3HaHUS JIS1 pCIICHUS KOMIIJIEKCHOH 3a1a4y aHaJln3a JaHHBbIX.
— Pa3BuTH HaBBIKM KOMaHIHOHM paOOTHI ¥ MTPOEKTHOTO TOIX0/1a.

3anauyu npenogaBaTeis:
- ®opMHpPOBAHHE TEMATUKU MTPOEKTOB, COOTBETCTBYIOIIUX YPOBHIO CTYJEHTOB.
- Pa3paboTka yeTKMX TEXHUYECKUX 3aJJaHUN.
- Opranu3zanus NpoMeXyTOYHBIX KOHTPOJICH 1 (PMHATIBHOM 3aIUThI IPOCKTOB.

O:xuaeMble pe3yJbTaThl CTYAE€HTOB:
—  CdopmupoBaHHBINA HABBIK PA0OTHI C PEATbHBIMH JTAHHBIMH.
- YMeHwue Npe3eHTOBAaTh PE3yJIbTaThl aHATH3A.
-~ OmpIT paboTel B KOMaHAe Ha Data Science mpoekTom.

IHopsinok peasm3zanuu:
IIpumepsI NPOEKTOB:
— AHanu3 ppIHKa HEIBHKUMOCTH rOpoJa
- HccnenoBanue noTpeOUTENbCKON KOP3UHBI
- AHanu3 ycrieBaeMOCTH CTYJEHTOB
- HccnenoBanue poiHka Tpyaa IT-cnenuanucros

T3 nist npoekTa "AHaJIN3 PHIHKA HEABUKUMOCTH " :
- 3arpys3utb nannbie n3 CSV-daiina
— IIpoectu nosnyo npenoOpadoTKy TaHHBIX
—  BBIMONMHUTE pa3BeI0YHBIN aHATU3



- CdopmupoBaTh 5 KIIFOYEBBIX HHCAUTOB O PHIHKE
— IloaroroBuTh NMpE3eHTALMIO C PE3yIbTaTaMU

Kpurepum ouenku:

3aureno: [IpoekT peanu3oBaH B cOOTBETCTBUHU ¢ T3, NpPOAEMOHCTPUPOBAHO TOHUMAaHUE
METO/I0B aHaJIn3a, CHOPMHUPOBAHBI CONEPIKATENbHBIE BBIBO/IBI.

He 3auTteno: [IpoekT He cOOTBETCTBYET 6a30BbIM TpeOoBaHusIM T3, OTCYTCTBYET IOHUMaHHE
IPUMEHEHHBIX METO/I0B.

Iopsiaok NpoBepKH KOPPEKTHOCTH:
- CooTBeTcTBUE NMPOEKTA TEXHUUECKOMY 3aJIaHUIO
— KauectBo KOAa ¥ BU3yaIM3aIni
- TI'myOuna aHanu3a 1 000CHOBAaHHOCTbH BHIBOJIOB
- KadgecTBo npe3eHTanum pe3yapTaToB

5. IlepeyeHb OCHOBHOW W JONOJHUTEJIbHOW Y4YeOHOH JHMTEPATYPbI,
HE00X0AMMOii 17151 OCBOCHUS TUCUUIIIIMHBI (MOTYJIA)

5.1 OcHoBHas JUTEpaTypa:

1. Yepnsimes, C. A. OcHoBbI nporpammupoBanus Ha Python : yueOnoe mocoOue s
By30B / C. A. UepHbimeB. — 2-¢ u3., nepepad. u gomn. — Mocksa : U3garensctBo FOpaiit, 2024.
— 349 c. — (Bricmiee ob6pazoBanue). — ISBN 978-5-534-17139-6. — Tekcr : 2JIeKTpOHHBIH //
O6pazoBarenpHas maatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/544190 (mara
obpamenus: 08.06.2025).

2. ®enopos, /. FO. IlporpammupoBanue Ha SI3bIKE BBICOKOTO ypoBHsS Python :
yaeOHoe mocobue 1tst cpenHero npodeccrnoHanbHoro oopaszosanus / J1. FO. demopos. — 3-e u3.,
nepepad. u gon. — Mocksa : UznarensctBo HOpaiit, 2021. — 210 ¢. — (IIpodeccunonanbroe
oOpazoBanue). — ISBN 978-5-534-12829-1. — Tekct : anekTpoHHBIN // OOpa3zoBarenbHas
miatdopma IOpaiitr  [caiit]. — URL: https://urait.ru/bcode/487079 (mara oOparieHus:
08.06.2025).

3. Maupenxo, U. I'. TexHomorus pa3pabOTKH MPOTpaMMHOT0 00ecIieueHus : yueOHOoe

nocoOue i cpenHero npogeccuoHansHoro oopaszoBanus / U. I'. 'nunenko, @. @. [Masnos, /.
1O. ®enopoB. — 2-e uza., mepepad. u qon. — Mocksa : M3narensctBo IOpaiit, 2024. — 248 c.
— (ITpoeccuonanbuoe odpazoBanue). — ISBN 978-5-534-18131-9. — TekcT : 3eKTpOHHBIH //
O6pazoBarenpHas maatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/539215 (mara
obpamenus: 08.06.2025).

ILJ'DI OCBOCHUA NJUCHUIUIMHBI MHBAJIMJAMHA U JIMIAMU C OTPaHUYCHHBIMH BO3MOXKHOCTAMU
3JI0POBbSI MMEIOTCS HM3J[aHUS B 3JCKTPOHHOM BHJE B JJICKTPOHHO-OMOIMOTEUHBIX CHCTEMAx
«bubauoxiyoy u «Opatimy.

5.2 JlonosiHUTeIbHAS JINTEPaTypa:

1. Cysu, P. A. SI3b1k nporpammupoBanus Python : yue6Hoe nocobue : [16+]/ P. A. Cy3u.
— 2-e u3n., uctp. — Mocksa : Unrepuert-Yuusepcutet Mudopmammonnsix Texnonoruit (MHTYUT) :
bunowm. Jlabopatopus 3nanuii, 2007. — 327 c. — (OcHOBBI HHPOPMAIIMOHHBIX TEXHOJIOTUH). — Pexum

noctyma: mo moxamucke. — URL: https:/biblioclub.ru/index.php?page=book&id=233288 nata
obpamenust: 08.06.2025). — ISBN 978-5-9556-0109-0. — TekcT : 37€KTPOHHBIN.
2. [Menyasko, B. M. I3k mporpamMMupoBaHus BbICOKOro ypoBHs Python: dynkium,

CTPYKTYpBl JAaHHBIX, NOMOJIHUTEIbHBbIE Momynu : [16+] / B. M. lllenynpko. — PocTtoB-Ha-/lony ;
Taranpor : FOxusIit henepanpubiii yausepcutet, 2017. — 108 c. : min. — Pexxum gocTtyna: 1o mommcke.


https://biblioclub.ru/index.php?page=book&id=233288

— URL: https://biblioclub.ru/index.php?page=book&id=500060 (mata obpamenus: 08.06.2025). —
bubauorp. B kH. — ISBN 978-5-9275-2648-2. — TekcT : 37€KTPOHHBIH.

3. [TporpaMMHBIE CHCTEMBI CTATUCTHYECKOTO aHAN3a: OOHAPYKEHHE 3aKOHOMEPHOCTEH
B JITAaHHBIX C UCTIOJB30BaHUEM crcTeMbl R 1 si3pika Python : [16+] / B. M. BonkoBa, M. A. CemeHoBa,
E. C. YerBeprakoBa, C.C.BoxoB. — HoBocubupck : HoBocuOHpCcKkuii rocyaapcTBEHHBIN
TexHuueckuit yumsepcuretr, 2017. — 74 c. : wmn., Tabm. — Pexxum mocTyma: MO TOAMHUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=576496 (mara obpamenus: 08.06.2025). —
bubauorp.: c. 48. — ISBN 978-5-7782-3183-2. — TeKkcT : 3JIeKTPOHHBIH.

5.3. Illepuoauyveckne U3IaHNUs:
1. Bassel gagueix kommannu «Mct Beroy» http://dlib.eastview.com
2. DnexrponHas 6ubarnoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UuTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe NpPodeccuoHaibHbIe 0a3bl
JAHHBIX U HHGOPMAIIMOHHBIE CIPABOYHbBIE CHCTEMbI

Onexmponno-oudbauomeynwvie cucmemol (I6C):

1. DBC «HOPAMT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

3. OBC «BOOK.ru» https://www.book.ru

4. ObC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHby https://e.lanbook.com

Ilpogheccuonanvrvie 6azvt OaHHbIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypnansr uznarensctsa Wiley https://onlinelibrary.wiley.com/

Hayunas snekrponnas oubnuorexa (H9b) http://www.elibrary.ru/

[TomHOTEKCTOBBIE apXMBBI BEAYIIMX 3aMMaIHBIX HAYYHBIX KypHaI0B Ha Poccuiickoit
wiatdopme HayuHbIX xKypHamoB HOMKOH http://archive.neicon.ru

6. HamuonanpHass 2JIEKTpOHHas OWOMMOTEKAa  (IOCTYNm K DJIGKTPOHHOM  OuOImoTexe
nuccepranuii Poccuiickoit rocynapcrsennoit 6ubnuorexu (PI'B) https://rusneb.ru/

7.  Ilpesunentckas 6mbmmorexa uM. b.H. Enbpriuna https:/ www.prlib.ru/

8.  baza manupix CSD KemOpumkckoro nentpa kpucramiorpadpudeckux nanusix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https://link.springer.com/

10.  Springer Journals Archive: https://link.springer.com/

11. Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14.  Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "Jlekropuym TB" http://www.lektorium.tv/

17. YuauBepcurerckas nadopmarmonnas cucrema POCCHUS http://uisrussia.msu.ru

kW=

HH@OpMaI/;MOHHble CnpasovHbvle cCucmembl

1. Koncynbrant [lntoc - cipaBo4Hast mpaBoBasi cucTeMa (JIOCTYII IO JIOKAJIBHOM CeTH ¢
KOMITHIOTEPOB OMOINOTEKH)

Pecypcor c6o600n020 0ocmyna

1. KubepJlenunka http://cyberleninka.ru/;
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2. AmepukaHcKas naTeHTHas 0a3a maHHbBIX http://www.uspto.gov/patft/

3. MuHHCTEpCTBO HAYKHU U BHICIIETO oOpa3zoBanus Poccuiickoit denepanun
https://www.minobrnauki.gov.ru/;

4. ®denepanpHbiid moptan "Poccuiickoe oOpazoBanue" http://www.edu.ru/;

5. Hndopmanuonnas cucrema "ExnHoe oKHO JOCTymna K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

6. Enunas komnexuus uupoBeIX 00pazoBaTeIbHBIX pecypcoB http://school-collection.edu.ru/ .

7. IIpoekt ['ocymapcTBEHHOTO HHCTUTYTA pyccKoro sizbika uMeHu A.C. [lymiknna
"Oo6pa3zoBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(pOpMaMOHHBIN TTopTan "Pycckuit s3p1k" http://gramota.ru/;

9. Cnyx0a TeMaTHYeCKUX TOJIKOBBIX cioBapeit http://www.glossary.ru/;

10. CnoBapwu u sHIMKIONEUHU http://dic.academic.ru/;

11. Obpa3zoBarenbHbIil mopran "Yueba" http://www.ucheba.com/;

12. 3akonompoekT "O06 ob6pazoBanuu B Poccuiickoit deneparun'. Borpocsr u oTBeTHI http://xn--
273--84d1f.xn--plai/voprosy i_otvety

Cobcmeennvie d1ekmponHble 06pazoeamenvHvle U UHGoOpMmayuoHusie pecypcovl Kyol'y

1. DnextpoHHbIi KaTanor Hayunoi 6mommuorexku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
2. DnektpoHHas 6mbaMoTeKa TpyaoB yueHbx Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6
3. Cpena MOAyJIBHOTO AMHAMUYECKOTO 00ydeHus http://moodle.kubsu.ru
4. ba3a y4eOHBIX MJIAHOB, Y4€OHO-METOANYECKUX KOMITJICKCOB, ITyOIUKAIUi 1 KOH(pepeHIUH
http://infoneeds.kubsu.ru/
5. bubmmotexa nH(pOPMAIIMOHHBIX PecypcoB Kadeapbl HHGOPMAIIMOHHBIX 00pa30BaTEIbHBIX
texHosioruit http://mschool.kubsu.ru;
6. DnexkTpoHHBIN apxuB gokymeHToB Kyol'Y http://docspace.kubsu.ru/
7. DIeKTpoHHBIE 00pa30BaTEIbHBIC pecypchl Kadeapbl HHPOPMAITMOHHBIX CUCTEM M TEXHOJIOTHI
B oOpasoBanuun KyOI'Y wu HayuHo-MeTonumyeckoro kypHama "IIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

6. MeToanueckue YyKazaHusi JJIs OOyYAIOIIUXCHA IO OCBOEHHUIO
AMCIHUTIAHBI (MOIYJIs1)

B ocBoeHun AUCHUIINIMHBI MHBAJILJAMH U JIMIAMU C OIPaHUYCHHBIMU BO3MOXKXHOCTAMU
3I0pPOBBSl OOJIBIIIOE 3HAYCHHUE WMEET WHIWBUIyallbHas ydeOHas pabora (KOHCYJIbTAIlMH) —
JAOMOJIHUTCIIBHOC PAa3bsICHCHUC y‘-I€6HOFO Marcpuraja.

WuauBuayanbHbIE KOHCYJNBTAIlMM IO TPEIMETY SIBISIOTCS BaXXHBIM  (DaKTOPOM,
CHOCO6CTBYIOH_II/IM WHAUBUAYAJIU3allun O6y‘I€HI/I}I " YCTAHOBJICHUIO BOCIIUTATCIIbHOTO KOHTAKTa
MEXIy TMpernojaBaTelieM W OOy4aroIluMCs HWHBAIUAOM WM JIMIOM C OTPaHHMYCHHBIMH
BO3MOXHOCTSIMHU 3J0POBbA.

Keiicol ITAO «Coepoank»

Keiic 1: IIpenoo6padoTka JaHHBIX I AHAJTH32 HHBECTHIHOHHBIX 0030p0B

Onucanne: Heo0X0oauMo MOATOTOBHUTE K aHATM3Y CTPYKTYPUPOBAaHHBIC TaHHBIE: OUPIKEBBIC
KOTHUPOBKH, MAaKPOIKOHOMHYECKHE MTOKA3aTEeNH, PIHOYHBIE COOBITHS. JJaHHBIEC comepkaT
MIPOITYCKH, pa3HO(OpMaTHBIE 1aThl, TPEOYIOT HOpMAaJTU3AIHH.
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esb: BeImoaHUTH MOMHBIN UK TPeaoOpaboTKH JaHHBIX AJIS TOCJIEAYIOIETO aHATN3a.

O:xuagaemblii pe3yabTaT: Ouninenssiii dataset B popmare, mpurogHom ais anaiausza. OTdeT o
IIPOBE/ICHHBIX IPE0OPA30BAHUAX JTAaHHBIX.

Keijic 2: AHaJIM3 CTPYKTYPHPOBAHHBIX JAHHBIX KJIHEHTCKUX 00palleHn i

Onucanue: Nmeercs dataset ¢ oOpameHUsIMU KIMEHTOB, COJIEPKAIINN CTPYKTYPUPOBAHHBIE
HOJIS: KaTeropHst TPoOJIeMbl, BpEMEHHbIE METKH, cTaTyc 00paboTku. TpedyeTcs BEIIBUTD
9aCTOTHOCTb PA3IMYHBIX TUIIOB POOIIEM, CE30HHOCTh OOpPAIICHHH.

Hean: [IpoBectu pa3Benounblit ananmu3 gaHHBIX (EDA) nist BBIsSIBIIEHHSI OCHOBHBIX "00JIEBBIX
TOueK".

O:xuaaemblii pe3yabrat: Jlamobopa ¢ BU3yanu3anueld OCHOBHBIX METPUK M CTATHCTHUK IO
oOpaIeHusIM.

Keiic 3: IloaroroBKka CHHTEeTHYECKHX 0AaHKOBCKHUX JAHHBIX

Onucanue: Tpedyercs co3nath CMHTeTHUECKHH dataset, UMUTHPYIOIN OaHKOBCKHE
TpaH3aKIIMHU, C COXPAHEHHEM PEAIbHBIX CTATUCTHUECKUX 3aKOHOMEPHOCTEH (pactpeeieHus
CyMM, BPEMEHHBIE MTATTEPHBI).

Hean: OcBOUTH METO/IBI TEHEPAIIMH CHHTETHYECKUX JIAHHBIX M UX BepU(DUKAIUH.

Oxunaemplii pe3yabTat: CunTeTHUYeCKUi dataset 1 OTYET O CpaBHEHUH €TI0 CTATUCTUYECKUX
XapaKTEPUCTHUK C pealIbHBIMA JAaHHBIMU.

Keiicol ot «<ABA JIAB»
Keiic 1: AHaau3 naHHbIX npoaa:x Aas Bl-cucremsl

Onucanue: 3arpy3uthb nanHbie o npoaaxkax u3 CSV/Excel ¢aiinos. [IpoBepuTh kauecTBO
JAHHBIX, YCTPAHUTh IPOTUBOPEYHS B HAMMEHOBAHHIX TOBAPOB/KAaTErOpUii, MOJTOTOBUTH
JTAHHBIE JUTS TOCTPOCHHSI OTYETOB.

Hennb: [TonroroBuTs AaHHbIe Il MOCIEAYIOIIECH BU3yalnu3aluy U aHainu3a B Bl-cucreme.

O:xuaaemblii pe3yabTaT: OUUIIEHHBIA U CTPYKTYpPUPOBaHHBIN dataset ¢ mpojakaMu, TOTOBBIN
k 3arpy3ke B ClickHouse nnu apyryro aHaTuTHYECKYIO CUCTEMY.

Keiic 2: O0pa0doTka JaHHBIX CTPOUTEJIBHBIX 00bEKTOB

Onucanue: VIMeroTcs JaHHBIC 11O CTPOMKAM: CPOKH ITATOB, IUIOIIAINA, TUITBI 00HEKTOB.
Heo6xoaumo yaupuurpoBaTh (popMaThl JaHHBIX, IPOBEPUTH HA COOTBETCTBUE HOPMaM,
BBISIBUTh AHOMAJIMU B CPOKAX BBITIOJTHEHUS PaOOT.

Heasn: [IpoBecTr aHANNU3 U OUUCTKY JAHHBIX CTPOUTENBHBIX TPOEKTOB.

O:xnmaeMblii pe3yabTaT: Dataset ¢ HOpMaJIM30BaHHBIMH TAHHBIMH U BBIICJICHHBIMU
MOTEHIUATHHBIMU TPOOIEMHBIMH O0BEKTAMHU.

Keiic 3: [ToaroroBka JaHHLIX 10 KJIMEHTCKOM 0a3e HeABUKHUMOCTH



Onucanne: Pabora ¢ 6a30ii naHHbIX KIMeHTOB: YHUHKaIMs OUO, TeneoHHBIX HOMEPOB,
azpecoB. BrisBienne qy0aMKaToB, 3aM0THEHHE IPOMYIIEHHBIX KOHTAKTHBIX TAHHBIX HAa OCHOBE
UMEIOIMXCS TATTEPHOB.

Heas: Hayunthest pabotath ¢ "Tpsi3HBIMU" KITMEHTCKUMU JTaHHBIMU M IPUBOJAUTH UX K €IMHOMY
CTaHJApTYy.

O:xunaemplii pesyabraT: OunileHHas U 1eAyO0JIULIUPOBaHHAs KIIMEHTCKas 6a3a TaHHBIX.
J1s1 ycnemHoro BoINOJTHEHUS KeHCOB PEKOMEHAYeTCH:

OcBouth 0azoBbie onepanuu Oubdanoreku Pandas s MaHUMy ISIIUN ¢ JAHHBIMEU
Hayuutbces paboraTs ¢ paznuunbiMu popmatamu ganHbix (CSV, Excel, JSON)
OcBoUTH METOIbI 00PaOOTKH MPOMYIIEHHBIX ¥ aHOMAaJTBHBIX 3HAYCHUH

[TpuobpecTr HaBBIKK BU3YaJbHOTO aHAJIM3a JaHHBIX ¢ moMolibio Matplotlib/Seaborn
W3yuuTh METOIBI TPYIIITUPOBKY M arperaiuy TaHHBIX IS TIOJTYYCHUST CBOIHON
uHpopMaun

OcBouTh 0a30BbIC TPUEMBI PAOOTHI C TEKCTOBBIMH JTaHHBIMH B Pandas

DAl

a

7. IlepeyeHb HWHGPOPMALMOHHBIX TEXHOJOIMH, MCIHOJb3YEeMbIX MNP

OCYIIECTBJIEHMH 00PAa30BaTEJIbHOIO0 MPOLECcCa MO AUCHHUIINHE (MOTYJII0)
7.1 llepeyeHb HHPOPMANMOHHO-KOMMYHHUKANMOHHBIX TEXHOJIOTHI
— IIpoBepka fOMaIIHUX 3aJaHUH U KOHCYJIbTUPOBAHUE MOCPEICTBOM 3JIEKTPOHHOU MOYTHI.
— Hcnionb30BaHue 3IEKTPOHHBIX IIPE3EHTALMI IIPU IIPOBEICHUN JICKIIMOHHBIX 3aHATUN
- Cucrema MOODLE
- [IpoBepka qoMarHux 3aaHui U KOHCYIbTHpoBaHue nocpeacrsom JOUC Kyol'y

7.2 TlepeyeHb JMIEH3HMOHHOIO W CBOOOJHO PACHPOCTPAHSIEMOI0 NPOrPAMMHOIO
odecrneyeHus
Ocnosnoe 1O
Python 3.x
NumPy
SciPy
Matplotlib
TensorFlow
Jupyter Notebook
VS Code
Google Colab
OpenOffice

8. MarepuajbHO-TeXHHYECKOe oO0ecneyeHue Mo JUCHUIINHE (MOAYJII0)

HaumenoBanue y4eOHOM ayJUTOPUH, €€ OCHAIIEHHOCTh

Ne Bun pabor
000py/I0BaHNEM M TEXHUYCCKHUMH CPEJICTBAMH OOYICHHUS

1. JlexuroOHHBIE 3aHATHS Aynuropus, YKOMIUIEKTOBAHHAas CIEeLUAIU3UPOBAHHON
MeOEeNTbI0 U TEXHUYECKUMHU CPEJICTBAMU O0YUICHUS

2. JlaGopaTopHbIe 3aHATUS | AyTUTOPHS, YKOMIUIEKTOBAHHAas CIEeLUAIU3UPOBAHHON
MeOenbl0 M TEXHHYECKHUMH  CPEICTBAaMU  OOydYeHHs,
KOMIBIOTEPAMH, TPOEKTOPOM, IPOTPAMMHBIM 00eCTICUeHUEM




['pyninoBsie

Aynuropus, YKOMIUIEKTOBaHHAs CHIelIMaIN3UPOBaHHOMN

(MHIMBUyaTbHBIC) MeOeNbl0 W TEXHHYECKMMH  CpeICTBaMU  OOydYeHUs,
KOHCYJIbTAIINU KOMIThIOTEPAMH, IPOTPAMMHBIM 00€CTICUCHHEM

Texkymuii  KOHTpOJIb, | AyAUTOpHS, YKOMIUIEKTOBAHHAas CIEeLUAIU3UPOBAHHON
MIPOMEXKYTOUHAS MeOenbl0 M TEXHHYECKHUMH  CPEICTBAaMU  OOydYeHHs,
aTTecTanus KOMIBIOTEPAMH, TPOrPAMMHBIM 00€CIIeYCHHEM

CamMmocTosTenpHas Kabuner g camMocTOsATEeNbHON  palOOThI, OCHAICHHBIN
pabora KOMITBIOTEPHOM TEXHHUKOM C BO3MOXKHOCTBHIO MOJKIIIOUEHHS K

cetn «VHTEepHET», MporpaMMON HKPAaHHOTO YBEIUYEHUS U
00ECIIEYeHHBIN JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA.

ITpumeuanue: Konkperusanus ayautopuil u ux ocHamenue onpeaensercs OIIOIL.
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