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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Jucumiumna «Python s aHanmm3a JaHHBIX» BXOAWT B IporpamMMmy OakaiaBpuaTa
«PenmurnoBenenne» no HampasieHuto 47.03.03 «PenurnoBenaeHue» u uzydaerca B 4 cemectpe 2
Kypca. [uctmmnuay peanmusyer Kadenpa mnpuKIagHOro HMCKYCCTBEHHOTO — MHTEIIEKTA.
JucuumiuHa cocTouT u3 3 pa3genoB M 18 TeM W HampaBlieHa Ha HW3Y4YEHHE SIBIISETCS
npoaoIDKeHHeM Kypca «OCHOBBI TporpaMMmupoBanust Ha Python» u HampaBnena Ha yriy0iaéHHOe
M3Y4Y€HHE METOJIOB aHalu3a JaHHBIX JUIsl PEIleHUs MNPUKIAJAHBIX 3aJad B T'YMaHUTAPHBIX H
COLIMAJIBHBIX HAayKax, BKIJIIOYAs: MPOABHUHYTYIO 00pabOTKY TaOJMYHBIX NAHHBIX U OObEIMHEHUE
Pa3HOPOAHBIX HCTOYHUKOB; TOCTPOEHHE MHOTOYPOBHEBBIX BU3YAIM3AlMi Ui HAyYHBIX
nyOoJIMKauuid W yINpaBICHUYECKUX OTYETOB; AaBTOMATHU3MPOBAHHBIA CcOOp MaHHBIX H3 BeO-
uctouyHukoB U API; npuMenenue 6a30BbIX METOI0B MAIIMHHOTO 00yYeHUs JUI KiIacCu(PUKAUU 1
MPOTHO3UPOBAHMS;, TEKCTOBYI0 AHAIUTUKY M TEMaTHYECKOE MOJCIHPOBAHUE; CO3/aHUE
MHTEPAKTUBHBIX AaHAJTUTHYECKUX MPUITOKCHHH.

Llenpt0 OCBOCHUSI TUCHMIUIMHBI SIBISETCS (POPMHUPOBAHUE Yy CTYAEHTOB IPOJIBUHYTHIX
KOMIIETCHIIMH B o00ylacTh 00pabOTKH CTPYKTypupoBaHHBIX AaHHBIX (Pandas, NumPy) mis
MOJI'OTOBKHM  yIPABJICHYECKUX PpEIICHHI, BH3yalnu3anuu pe3yinbtaroB aHamuza (Matplotlib,
Seaborn, Plotly) nns oTtuéroB u mpe3eHTanuii, aBTomatuzauuu cOopa naHHbIX (API, Be6-
CKPEUIMHT) M3 Pa3JInYHbIX MCTOYHUKOB, MpUMeHEeHHs 0a30BbIX meronoB ML (scikit-learn) mis
MIPOTHO3HON aHAIMTUKU

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHMSA JUCIHUITIJIMHDbI

OcBoenne nuctumiansbl «Python g ananusa naHHBIX» HanpaBlieHO Ha (OPMUPOBAHHE Y
00yJaroImuxcs CIEeAYIONINX KOMIIETCHIINN (YaCTH KOMITETECHIINN ):

Tabnuya 2.1. Ilepeuenv komnemenyutl, Gopmupyemvix y 00yYAOWUXCI NPU O0CBOCHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80eHUS OUCYUNTIUHDL)

I/IHI[P[KaTOp])l JOCTHIKCHUS KOMIICTCHIUHN

Iudp Komnerenuus o
(B paMKax JaHHOUW NHUCUUTUINHBI)

CriocobeH: HCKaTh Hy KHBIE
HUCTOYHHMKH WHPOPMAIHH 1
JTaHHbIC, BOCIIPUHUMATb,
aHaJIM3MPOBATh, 3a[IOMUHATH U
nepeaaBath HHHOPMAITHIO C
HCIIONIb30BaHUEM LTU(PPOBBIX
CPEICTB, a TAKXKe C MOMOIIBIO
AJITOPUTMOB IpH paboTe ¢
MOJYYEHHBIMU U3 PA3THIHBIX
HCTOYHHUKOB JJAHHBIMH C LEJBI0
3¢ (HEKTHBHOTO MCITOIB30BAHUS
NOJTy4eHHOW MH(GOPMALMH JIJIsI
peuieHus 3a71a4; MPOBOANTD
OIIeHKY HH(pOpMAIINH, €
JIOCTOBEPHOCTH, CTPOUTH
JIOTHYECKUE YMO3aKIIOUueHHs Ha
OCHOBaHHH TOCTYMAIOIINX
uH(pOPMAIINY U TAHHBIX

VYK-12.1 D¢ dexTrBHO HIET HYKHBIE HCTOYHUKHA HHPOPMALIUHN U
JIaHHBIC, BOCIPUHUMAET, aHAITM3UPYET, 3allOMUHAET U TIepeaeT
nH(pOpMAaLHUIO ¢ HCIIOIb30BaHNEM IIU(DPOBBIX CPEACTB, a TAKKE C
MOMOIIBIO AJITOPUTMOB TIPH Pa0bOTE C MOIYYEHHBIMU U3 PA3IHMYHbBIX
MCTOYHHMKOB JAHHBIMHU C [1eJIBI0 3()(hDEKTHBHOTO HCIIOIB30BAHUS
MOTy4eHHOW MH(OPMALINH IS peLIeHHs 33134,

VYK-12.2 YcmnemHo npoBOIUT OIEHKY HHGOPMAIIUH, €€
JIOCTOBEPHOCTh, CTPOUT JIOTHYECKUE YMO3AKIIIOUSHHS Ha
OCHOBaHHH TOCTYIAIONIMX HH(POPMAIUU U JaHHbIX;

YK-12

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucuumnuna «Python pans aHanm3a JaHHBIX» OTHOCUTCS K 4YacTH, (OpMHUPYEMOi
y4aCTHUKaMH  00pa3oBaTeNbHBIX  OTHoOmieHWH  Omoka 1 «Jluctummuubl  (MOmynm)»
00pa30BaTeNbHON MPOTrPaMMEBI BBICIIIETO 00Opa30BaHMUS.




B pamkax oOpa3oBarenbHOM HpOrpaMMbl BbICHIETO OOpa30BaHUS OOYdaIOIIMECs TaKKe

OCBaMBarOT

npyTHe

NUCLHUILUIMHBL  W/WIH

MPAKTHKH,

CIOCOOCTBYIOIINE

3aIlJTaHUPOBAHHBIX PE3YJIbTATOB OCBOCHUA JUCHUIIIIMHBI ((PythOl’l JUIA aHaJIn3a JaHHBIX)».

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrouux O00CmMuiceHur
3ANIAHUPOBAHRHbLX PE3)1bmamoe OC60E€HUA ()ucuunﬂqul
IpeamecrByomue Hocaenyromue
Mudg Haumenosanue ncﬁnx:mnnblyMom JIN ncunnﬂnili)lil/n]fon JIN
P KOMIIETeHIIHH e *ﬂy i A % Y,

NPaKTHKH NPAKTUKH
Crioco0eH: HCKaTh Hy)KHEIC
HUCTOYHHUKH HHPOPMAIHH 1

JIAHHbBIE, BOCOPUHAMATH,
aHaIM3UPOBATH, 3a[IOMHHATH
U TiepenaBaTh HHGOPMAIIUIO
C UCTIOJIb30BaHUEM
IUQPPOBBIX CPEJICTB, a TAKKE [udposas rpaMOTHOCTS;
C TIOMOII[bIO AJITOPUTMOB Ipoosunymoiii Excel*™;
IIpenaunioMHas npakTHKa;
npu paboTe ¢ MOTyISHHBIMU OcHoBblL npocpammuposanus Ha .
o WCKyCCTBEHHBINM HHTEIUIEKT B
U3 PA3JIAYHBIX UICTOYHUKOB Python**; .
podeCcCHOHANTBLHON
YK-12 JAHHBIMU C [IEJTBI0 Hugpoepaghuxa u mexnonoeus
- JIeATEIbHOCTH;
3¢ PEeKTHBHOTO npeseHmayuti **;

WCIIONB30BAHMS MOTYYCHHOM
UHGOPMALUH TS peLICHHS
3a/1a4; MPOBOJUTH OLICHKY
undopmanum, ee
JOCTOBEPHOCTH, CTPOUTH
JIOTUYECKUe
YMO3aKJIIOUCHUS Ha
OCHOBAHUM MOCTYNAIOMNX
uHGOPMAIIUU ¥ JTAHHBIX

TpagunroHHas TOTHKA;
CuMBoOJIMYECKAs JIOTHKA;

Teopust aprymMeHTaIuy;

* - 3aMONIHACTCS B COOTBETCTBUM ¢ MaTpuuei komnereniuii u CYII OII BO

** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH

JIOCTHXKEHUIO




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

OO1m1ast TpPyI0EMKOCTh AUCHUILTUHBI «Python 115 aHanM3a MTaHHBIX» COCTABIISIET «2) 3a4CTHBIC €IMHUIIBL.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0C80eHUs 0OPA308aMeNIbHOU NPOSPAMMbL 8bICUIE20 00paA308aHUst Oisl OYHOU (HOopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMec4Tp(-l>1)

Koumaxmmnas paboma, ax.u. 34 34
Jlexrun (JIK) 0 0
Jlabopartopusie pabotsl (JIP) 0 0
IMpaktryeckue/cemunapckue 3ansatus (C3) 34 34
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 29 29
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 9 9
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 72 72

3a4.e/1. 2 2




5. COAEP)KAHUE JTUCIUIIJIMHbI

Tabauya 5.1. Cooepoicanue oucyuniunvl (MoOyis) no 8u0am y4eonoi pabomoi

Bun
Homep HaumenoBanmue pazaesna .
HaunmeHnoBanue TeMbl Copep:xaHue TeMbl yueOHoit
pasiena AUCHHUTLIUHBI %
padoThI

[oBTopenue ocHoB: DataFrame, 3arpyska, GpuiabTpamnms.
[poBUHYTHIC ONEpaLUK: MHOKECTBEHHAs (GHIbTpanus (query),
pabora ¢ Multilndex, meron apply U1 HOCTPOUHBIX
npeoOpa3oBaHui, 3aMeHa 3Ha4eHui (map, replace). Llenouku
1.1 |TIponBunyTtas pabora ¢ Pandas MmeToa0B (method chaining). IIpakTuka: 3arpy3ka naracera C3
MexayHapoHbIX nHAekcoB (Democracy Index / Rule of Law
Index) 3a HECKOJIBKO JIeT; GUIBTPALHUS [0 PETHOHAM U IHANa30HY
3HAYCHUI; CO3JaHIe HOBOI'O CTOJIONA-KaTeropun yepes apply;
paH)XHpPOBaHUE CTPaH BHYTPH PETHOHOB.

O6wenuuenne Tabmmi: merge (inner, left, outer), concat. CBogHbIC
Tabmuel: pivot_table, crosstab. I[IpeoGpasoBanue popmara: melt
(M3 «IIUPOKOTOY» B «IIMHHEINY), pivot. O0paboTka 1y0IrKaToB
(duplicated, drop_duplicates). [IpakTika: o0beIrHEHIE TaOIHIIBI
1.2 |OObeauMHEHUE U PECTPYKTYpHU3AlMs JAaHHBIX | COIMAIbHO-3KOHOMHYECKUX Noka3arenei ctpan (World Bank) ¢ C3
Tabnuuel OJIMTUYECKUX UHIECKCOB 0 KOJY CTPaHbl; TIOCTPOCHUE
CBOJIHOM TaOJIMIIBI «PETHOH X TOJl — CpeIHee 3HAaUeHHE MHICKCay;
Paznmen 1 |OGpaboTka 1 aHAIN3 JAHHBIX npeoOpa3oBaHie JAHHBIX U3 IIMPOKOTo Gopmarta B JUTMHHBIHN IS
MOCJIeIYIOIEN BU3yaIn3alun

Maccussl ndarray: co3aHue, HHISKCALUs, CPE3bI.
BekropuzoBaHHbIE onepayy (0IEMEHTHOE CIIOKEHUE,
YMHOXEHHE, cpaBHeHHe). MaTemMaTndeckne QyHKIuH (np.mean,
np.std, np.corrcoef). byneBa nunexcanus. ['eHepanus ciydaifHbIX
1.3 |NumPy u Ber4uciIeHNs HaJl MAaCCHBaMH yucen (np.random). [IpakTrka: pacuér HOpMaTH30BaHHBIX C3
TIoKazaTesel (z-score) Uil CpaBHEHMS CTPaH 10 HECKOJIbKUM
MHJEKCaM; BBIYMCICHUE MAaTPUILbl KOPPEIALUNA BPYUHYIO Uuepes3
NumPy u cpaBuenne ¢ Pandas; reneparus ciay4aifHOi BEIOOPKH IS
MOJIEITMPOBAHHMS COIIMOJIOTHIECKOr0 OIpoca.

bubnmoreka Seaborn: pumocodus u ormuane ot Matplotlib.
I'paduxu pacnpenenenntii (histplot, kdeplot). Kareropuansueie
rpaduxu (boxplot, violinplot, swarmplot). TeroBbie KapThI
(heatmap) ans KoppensMoHHBIX MaTtpull. [TapHbie Tpaduku
(pairplot). Hactpoiika ctuneii u namutp. [Ipaktuka: mocrpoenue
KOPPEIIIUOHHON TeIUIOBOM KaPTHI COIMAITBHO-YKOHOMUYECKUX

1.4  |IIponBuHyTas Bu3yamu3amist: Seaborn C3




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHo
padoThr*

nokasatesiell; boxplot cpaBHeHHs MHJEKCA IEMOKPATHH 110 THUIIaM
MOJIUTHYECKUX PEKUMOB; pairplot Uist BEISIBICHHS 3aBUCUMOCTEH
mexy BBII, o6pasoBanreM 1 cBoO0I0# MPecCHI.

1.5

WntepaktuBHas Buzyanusanus: Plotly

Plotly Express: line, bar, scatter, choropleth, sunburst, treemap.
WuTepakTiBHBIC 31eMeHTH: hover-noamucy, 3yM, GmisTpsl. Plotly
Graph Objects: HacTpoiika layout, annotations, subplots. kcmopT B
HTML. IIpakTuka: MHTEpaKTUBHAsI XOPOIUIETHAs KapTa MUpa 1o
MHJIEKCY BEPXOBEHCTBA IpaBa ¢ hover-uHpopmaruei;
aHMMUPOBaHHBIN scatter o rogam (bubble chart: BBIT vs.
oXKuJaemast poJI0JDKUTENLHOCT )KU3HH, pa3Mep — HaceleHHE);
sunburst-auarpamMma CTpyKTypBhI PacX00B OIOKETA.

C3

1.6

CraTHCTHYCCKUN aHAIIN3 U MIPOBCpPKa rumoTe3

IToBTOpeHue: Koppeanus, JIuHenHas perpeccus. Hosoe:
MHOXKeCTBeHHas perpeccus (statsmodels OLS), narepnperauns
ko3 durnento, R?, p-value. [Iposepka rumores: t-Tect, Xu-
kBanpat, ANOVA (scipy.stats). JloBepuTeTpHbIC HHTEPBAEI.
[IpakTHKa: TOCTPOCHNE MHOXECTBEHHOH PETPECCHU «HHIEKC
nemokpatuu ~ BBII + o0pa3oBanue + ypOaHU3aIs»;
HHTEpIIPETalys pe3ysbTaToB (Kakoi (hakTop 3HAUYMM); IPOBEpKa
THIIOTE3BI O Pa3IMuNK CPEAHETO YPOBHS KOPPYIILIUH MEKIY
TpyIIaMu cTpaH; oopMiIeHHE Pe3yIbTaTOB B BHJIE TaOIHIIBI LIS
myOJIMKaITUH.

C3
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[Mponsunytas pabota ¢ API

ITosTopenue: REST API, GET-3anpoc, JSON. Hosoe:
apaMeTPU30BaHHBIE 3aIPOCHI, arnHaNKs (aBTOMaTHYEeCKUI
nepebop cTpanuir), 06padboTka omubOK U TaiiM-ayToB (try/except,
status_code). bubimoTeka httpx (acHHXpOHHBIE 3aPOCHl —
0030pHO). [IpakTHKa: aBTOMaTHYECKast 3arpy3ka JaHHBIX 10 50
ctpanam u3 API BecemupHoro 6aHka ¢ maruHaimeit; oopaborka
OLIMOOK NPH HEOCTYITHOCTH cepBepa; (GopMHpOBaHHE HTOTOBOTO
DataFrame u coxpanenue B CSV i ganpHeiIero aHaansa.

C3

2.2

[IponBuHYTHINA BeO-CKpEHITHHT

[osropenue: BeautifulSoup, find, find all. Hooe: 06xox
HECKOJIBKMX CTpaHUIl B IMKIIE; u3BineueHne tadaun (pd.read html);
pabora ¢ tuHamuueckumu ctpanniamu (Playwright — 0630pHO).

3anepxkn Mex Iy 3anpocamu (time.sleep). [IpaBoBbie orpaHudeHus.

ITpakTuka: cOOp TaOIMIIBI JAHHBIX CO CTpaHMIBI Transparency
International (CPI) nnu MexmyHapOaHOTO PEUTHHTA; 00X0.
HECKOJIPKUX CTPAHMII KaTajora ¢ aBTOMaTHUYECKUM COOPOM

C3




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHo
padoThr*

3anuceif; 00beIMHEHNE pe3yabTaToB B eauHbli DataFrame

2.3

OuncTka u IIOArOTOBKA JaHHBIX

TunuuHbie TPo6JIEMBI «TPS3HBIX» TaHHBIX: NPOITYCKHU, TyOJIHKATHI,
HecorylacoBaHHbBIE (popmMaTsl, BEIOpockL. CTpaTernu oopaboTKu
MIPOMYCKOB (yIaJIeHUE, 3alIOTHEHNE CPETHNUM / MEAUAHOU /
unTepnosuust). O6Hapyxkenue Beiopocos (IQR, z-score).
[IpuBenenwne Tumos (astype, pd.to_numeric, pd.to_datetime).
Hopmamm3zarmus TekcToBbIx noneit (lower, strip, replace). IlpakTuka:
«TPSI3HBII TaTaceT ¢ pealbHBIMU IpoOIeMaMHu (JyOJIMKaThl CTPOK,
HPOITYCKH B YHCJIOBBIX CTOJIONAX, AaThl B pa3HbIX (opmarax,
BBIOPOCHI); MOMIATOBAsI OYMCTKA U MOATOTOBKA IO COCTOSIHUA,
HPUTOJTHOTO JJIsl aHAJIN3a; JOKYMEHTUPOBaHHE KaXKAOTo IIara.

C3
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BpemeHHbIE psAbl: IPOJBUHYTHINH YPOBEHB

IToBTopenue: datetime, rolling. Horoe: pecemminpoBanue
(resample: THU — MeCSIIbI — KBapTaibl), ICKOMIIO3UIUSI
(statsmodels seasonal_decompose — TpeH/I, CE30HHOCTh, OCTATKH).
Pacuér TemmnoB pocra (year-over-year). CpaBHeHHE HECKOIBKUX
psoB Ha oiHOM rpaduke. [IpakTuka: 3arpy3ka exeMecsIuHbIX
JAHHBIX (YHCII0 0OpaIIeHui rpaXKIaH / 3asBICHAN / ITyOIUKaIHii) 3a
5 JneT; NeKOMITO3HUIIUS PsiJia; BBISIBICHHE CE30HHOCTU M TPEH/IA;
pacuér year-OVer-year; BU3yaJin3alus KaKJ0ro KOMIOHEHTA Ha
OTJeNBHOM subplot.

C3

2.5

ABTOMaTH3aIUsI OTYETOB: MPOJIBUHYTHIN
YPOBEHb

[ostopenue: python-docx. Hooe: madmonn3arnus ¢ Jinja2
(TToacTaHOBKA NaHHBIX B TEKCTOBBIN 11a0JI0H); reHeparus Excel-
otuéToB ¢ hopmaTrpoBanueM (openpyxl: cTuim, yciaoBHOE
(dopmarupoBanue, GopMyJibl); aKeTHAsE TeHepalus JOKYMEHTOB B
nukite. [IpakTuka: co3panue mabiIoHa aHATUTHIECKOI 3aIUCKH
(Jinja2 + python-docx); 3arpy3ka TaHHBIX 110 5 CTpaHaM;
aBTOMAaTH4ecKasi reHepauust 5 otaeabHbIXx Word-10KkyMeHTOoB (110
OJTHOMY Ha CTpaHy) C MHAWBUIyaJIbHBIMH TaOINIIAMU U TpaduKaMu;
napasuenasHo — Excel-daiin co cBoaHO# TabnuIel 1 YCIOBHBIM
($opMaTHpPOBaHUEM.

C3

2.6

Data Pipeline: coop — o6paboTka —
BU3yau3alus

ITonsiTne ananuTHYecKoro naimaina. [IpoekTUpoBaHUE LIETIOUKH:
HMCTOYHUK JAHHBIX — 3arpy3Ka — OYUCTKa — aHaju3 —
BHU3yaJiu3alusi — COXpaHEHUe pe3yibTaToB. OpraHuzanus Kojaa:
(yHKIIUY 7151 KaXI0T0 dTana. Bocrpon3BOANMOCTE: (hUKCAIUs
mraroB B Jupyter-HoytOyke. [IpakTrka: mocTpoeHue IOTHOTO
naiimaitna — 3anpoc ganubsX u3 API Becemuproro 6anka —

C3




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHo
padoThr*

ouncTKa (00paboTKa MPOIYCKOB, IPUBEICHUE TUIIOB) — pacyéT
rmoKasaresieil — moctpoeHue 3 rpadukoB (JTMHEHHBIH, CTONOYATHIH,
KapTa) — COXpaHeHHEe TPapHKOB U UTOTOBOH TAOMUIIBI B (paiiiIbl.
Bech ko1 opraHn30BaH B BHJIE (QYHKITHIA.

Pasnen 3

HpI/IKJ'IaI[HaH aHaJIUTHKa

3.1

BBenenue B MmammHHOE 00yUYeHHE:
KaccupuKaIus

Uro takoe ML: oOyueHme ¢ yaureneM, 3a1a4a KIacCu(hUKAIIH.
[MoxroToBka HaHHBIX: pa3AeiicHUE BRIOOPKH (train/test),
HOopManm3anust. Jloructmaeckas perpeccus (sklearn
LogisticRegression). OmieHKa KadecTBa: accuracy, MaTpHIia Ommdox
(confusion_matrix), classification_report. IIpakruka:
Ki1accu(UKaIKs CTPaH Mo THITY HOJIUTHYECKOTO pexkuma
(memoxpaTHsi / aBTOKpATHsl) HA OCHOBE COLMAIbHO-IKOHOMUUECKHX
TIOKa3aTeJsei; pa3/ielieHue TaHHbIX; 00y4eHUe MOJIEIIH; OLCHKA
TOYHOCTH; HHTEPIPETALIMS — KaKKe NPU3HaKu HanboJjiee 3HaYHMBI.

C3

3.2

MammuaHoe 06y‘I€HI/I€Z KiIacTepusanus

OOyu4enue Oe3 yuurens: 3ajaua kiacrepusanni. Anropurm k-
cpenaux (KMeans). Beibop uucia kiactepoB (METOJ JIOKTS).
Busyanuzanus knactepos (scatter plot ¢ IBeTOBOH KOXUPOBKOK).
Wnrepnperanus pe3ynbTaToB. [IpakTHKa: KiIacTepHU3alys CTPaH 110
Habopy moxa3zateneit (BBII, oOpa3zoBanue, nHAEKC CBOOOIHI,
ypOaHu3aus); NoA00p YKcia KIaCTePOB; BU3yaIH3alys Ha
IUIOCKOCTH (2 TJIABHBIX PH3HAKA); ONUCaHKe MPOQUIIS KaXI0ro
KJIacTepa — KaK{e CTPaHbI MOMAIH B KaKyI0 TPYIIY U IOYEMY.

C3

3.3

TekcroBas aHAIUTUKA: IPOABUHYTHIM YPOBEHb

Iosropenue: spaCy, NER, o6ako ciios. Hosoe: TF-IDF (sklearn
TfidfVectorizer) — uucioBoe npejcraBieHne TEKCTOB. AHAIN3
TOHAIBHOCTH (sentiment analysis — 0a30BbIi ypoBeHb). CpaBHEHHE
tekctoB 1o TF-IDF (kocunycHoe cxonctBo). [IpakTuka: 3arpyska
KOpITyca TEKCTOB (IIOJUTUYCCKUE BRICTYIUICHHUS / aHHOTAI[MK CTaTei
/ pe3omonun); Beruucienue TF-IDF; onpenenenne KIo4eBbIX
TEPMHHOB JUISI KaX/I0T0 IOKYMEHTa; [IONapHOe CPAaBHEHUE TEKCTOB
0 CXOJICTBY; BU3YyaJIN3allKs PE3yIbTATOB B BUJIE TEILIOBOM KapThI
CXOJICTBA.

C3

3.4

T'eoananmuruka: l'[pOIlBI/IHyTHﬁ YPOBCHb

[osTopenue: Folium, mapkepst, xopormier. HoBoe: GeoPandas
(GeoDataFrame, npocTpaHCTBEHHbIE ONEpaiii — 0030PHO).
Heckombko ciioés Ha oqHoi kapre (LayerControl). JluHamuyeckue
XOpOIUIeTHI (aHUMAIHs 1o rogaM — TimestampedGeoJson,
0030pH0). Plotly choropleth ¢ anmmanmeii (animation_frame).
IIpakTuka: IOCTPOCHUE AaHUMUPOBAHHOM XOPOIJIETHON KapThl
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Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHo
padoThr*

H3MEHEHHs MHJeKca IeMoKpaTuy 1o ctpanam 3a 10 aer (Plotly
animation_frame); kapta Folium ¢ aByms nepeximogaeMbIMH
crnosimu (HarpumMep, BBII 1 mHAEKC cBOOOIBI IPECCHI).

3.5

VHTepakTHBHBIE AAIOOPIBI: TPOABUHYTHIH
YpPOBEHb

[oBTopenwue: Streamlit, 6a30BBIe BHIKETH. HoBoE:
MHOTOCTpaHUYHOE pHIIoKeHue (st.navigation / pages).
Junamudeckast priibTpanus: CBI3aHHbBIC BUIKETH (BBIOOP pernoHa
— 0OHOBIIEHHUE crUcKa cTpaH). Kemmposanue (@st.cache data).
OtobOpaxenue kapt (streamlit-folium). Bxkmagku (st.tabs). Merpuku
(st.metric ¢ delta). [IpakTrka: co3qaHne MHOTOCTPAHUIHOTO
nambopa: crpanuna 1 — o030pHas Tabnuia 1 KapTa 1o
BBIOPaHHOMY HHJEKCY; CTpaHHUIa 2 — CpaBHEHHE JBYX CTPaH
(rpaduxu, metpuki c delta); ctpanuna 3 — BpeMeHHas IMHAMUKA C
BBIOOpOM nieprosia. Bee BUIKeTHI CBsI3aHBI.

C3

3.6

KommnnekcHplif aHanUTHYECKUN TPOEKT

[oBTopenue: Streamlit, 6a3oBbie BumKeTHL. HoBOE:
MHOTOCTpaHUYHOE NpHIIoKeHue (st.navigation / pages).
Junamudeckast priibTpanus: CBI3aHHbBIC BUIKETH (BBIOOP pernoHa
— OOHOBIJIEHHUE cITUCKa cTpaH). Kemmposanne (@st.cache data).
OtobOpaxenue kapt (streamlit-folium). Bxkimanku (st.tabs). Metpuku
(st.metric c delta). [IpakTrka: co3qaHne MHOTOCTPAHUIHOTO
nmamoopa: crpanuna 1 — o030pHas TabIuIa U KapTa 1Mo
BBIOPaHHOMY HHJEKCY; CTpaHHUIa 2 — CPaBHEHHE JBYX CTPaH
(rpaduxu, metpuki ¢ delta); ctpanuna 3 — BpeMeHHas IMHAMUKA C
BBIOOpOM nieproia. Bee BUKETHI CBsI3aHBI.

C3

* - 3anonusetcs Toiabko mo OUHOW dopme odyuenus: JIK — nexyuu, JIP — nabopamopusie pabomul; C3 — npakmuueckue/cCeMunapcKue 3aHsamusl.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Cneuuajau3upoBaHHoOe
yueOHoe/1a00paTopHoe
obopynoBanme, I1O u
MaTepuabl 1J1s1 0CBOCHHSA
AUCHUTLTAHBI
(mpu HEOOXOTUMOCTH)

Tun aynuropun OcHaleHue ayauTopun

Aynutopus s IPOBEICHUS 3aHATHI
CEMHUHApPCKOI0 TUIMA, TPYIIOBBIX U
VHIMBUYAIbHBIX KOHCYJIbTALHM, TEKYIIETO
KOHTPOJIA U MPOMEKYTOYHOM aTTeCTaINH,

CemuHapckas
OCHAIIEHHAsI KOMIIJIEKTOM
CIeLMaIN3UpOBaHHON Mebenu 1
TEXHUYECKUMHU CPEJICTBAMU MYJIbTUMEINA
Mpe3eHTaIM.
Aynuropus Ui CaMOCTOSITEIbHON pabOThI
Tns o0yyaroimuxcs (MOXeT UCIOIb30BaThCS IS
. | MpOBEIEHUSI CEMUHAPCKUX 3aHATHI U

CaMOCTOSITENIbHOM 9

KOHCYJIbTAIIHi{), OCHALLICHHAs KOMIJIEKTOM
paboThI

CHeIUaIu3UPOBAHHON MeOen U
KoMmIbroTepamu ¢ goctynom B JUOC.

* - ayauTOpUs U CAaMOCTOSATENFHON paboThl oO0ydatontixcs ykaspiBaercss OBA3ATEJIBHO!

7.  VYEBHO-METOAUYECKOE W WH®OPMAIIMOHHOE OBECHEYEHME
JTUCLMILINHBI

OcnosHas numepamypa:

1. ®enopos, . YO. [IporpammupoBanue Ha s3bIKke BbICOKOTO ypoBHS Python : yue6Hoe
nocobue jist By30B / J. FO. denopoB. — 5-¢ u3x., nepepad. u gom. — Mocksa : M3narenscTBo
FOpaiir, 2025. — 227 c. — (Bricuee oopazoBanue). — ISBN 978-5-534-18715-1. — URL:
https://urait.ru/bcode/562700

2. Yepusbiues, C. A. OcHoBbl nporpammupoBanus Ha Python : yue6nux / C. A.
UYepHnsltieB. — 2-e u31., nepepad. u gon. — Mocksa : M3narensctBo HOpaiit, 2025. — 349 c. —
(ITpoeccronansHoe oopazoBanue). — ISBN 978-5-534-17056-6. — TekcT : 3neKTpOHHBIH //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/567823
Hononnumenvras aumepamypa:

1. Jlygano Pamanbo. CBo6oaubiii Python. Yucroe, nakonnyHoe u 3ppexTuBHOE
nporpamMmupoBanue. — 2-e uzs. — CII6.: [lutep, 2024. — 896 c. — ISBN 978-5-4461-1950-7

2. llTa6non HayuyHbIX BeluucieHuil Ha Python: VanderPlas, J. Python Data Science
Handbook. — 2nd ed. — O'Reilly Media, 2023. — 583 p. — ISBN 978-1-098-12122-8. —
URL.: https://jakevdp.github.io/PythonDataScienceHandbook/ (oTkpsITHIi HOCTYT)

Pecypcel ungopmayuonno-menekoMmyHuKayuoHnou cemu « umepnempy:
1. O9bC PYIH u croponnune 3bC, K KOTOPBIM CTYJI€HTBl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAHMUH 3aKJIFOYEHHBIX JI0TOBOPOB
- DnekTpoHHO-0mbmoTeunas cucrema PYJIH — 9bC PY JIH
https://mega.rudn.ru/MegaPro/Web
- OBC «YHuBepcutetckas 6ubianorexa onnan» http://www.biblioclub.ru
- OBC «Opaiit» http://www.biblio-online.ru
- ObC «KoHcynpTaHT cTyneHTay www.studentlibrary.ru
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- OBC «3nanuym» https://znanium.ru/
2. ba3bl JaHHBIX ¥ TOMCKOBBIE CHCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykomerpuueckas 6a3a nanneix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuansi 015 camocmoamenbHol pabomsl 00Y4arOWUXcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAA ™!

1. Kypc nexuuii no mucuumiunnae «Python ans ananusza TaHHBIXY.

* - Bce y4eOHO-METOIUYECKUE MATePUANIBI JJII CAMOCTOSATEIBHONW PaboThl 00yJatOIIUXCst
pa3MeIarTCs B COOTBETCTBUU C ICUCTBYIOIIMM MOPsAIKOM Ha cTpaHulle quciuuruimasl B TYUC!
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PABPABOTYMUK:

IlIupoxosa EBrenus

IIaBnoBHa
Jonocnocms, BYIT Tloonuce Damunus 1. 0.
PYKOBOJ/JUTEJIb BYII:
ITomonsko IlaBen
3aBenyromuii kadeapoit MuxaitnoBuu
Jonoscnocms BYIT Tloonuce Damunus U.0.
PYKOBOJUTEJIb OII BO:
3aBenyromuii kageapoit Kupab6aes Hyp CepukoBuu
Jonoxcnocms, BYIT Tloonuce Damunus 1. 0.
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