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1. HEJIb OCBOEHUSA JUCHUITJINHBI

JuctumnHa «Python st aHanm3a JaHHBIX» BXOAMT B MporpaMmy OakanaBpuara «bakanaBp mpasa u
noauTHKuy 1o HanpasiaeHuto 41.03.04 «Ilonmuronorus» u usyuyaercs B 6 cemectpe 3 Kypca. Aucuuninny
peanmzyer Kadenpa NPHUKIATHOTO HCKYCCTBEHHOTO WHTEIUIEKTa, BEYEpHEE M 3a0YHOE OTJICJIICHUE
JucuuruinHa cocTOUT U3 3 pas3zenoB U 18 TeM U HampaBiieHa Ha U3Y4YEHHUE SBISETCS MPOIOJKEHUEM Kypca
«OcHOBBI nporpammupoBanusi Ha Python» u HampaeneHa Ha yrmyOnéHHOE H3yueHHE METONOB aHaJIM3a
JAHHBIX Ui peLIeHUs TPHUKIAIHBIX 3aJad B TYMaHMTApHbIX W COLMAIbHBIX HayKaX, BKJIIOYas:
NPOJABUHYTYIO O0pabOTKY TaOMUYHBIX JAHHBIX W OOBETUHEHHE PAa3HOPOIHBIX MCTOYHHKOB; MOCTPOCHUE
MHOTOYPOBHEBBIX ~ BHM3yalM3allMii Ui  HAyyHBIX MyOJUMKAaUMi W YNpaBICHYECKUX  OTUYETOB;
AaBTOMATH3UPOBAHHBIM CcOOp JaHHBIX U3 BeO-McTouyHMKOB M API; mpumenenue 0a30BBIX METOHOB
MAaIIMHHOTO OOy4eHUs ISl KiacCU(UKAIMK M MPOTHO3MPOBAHUS; TEKCTOBYIO AHAJIUTHKY U TEMaTH4ecKoe
MOZECTUPOBAHNE; CO3JJAaHNE UHTEPAKTUBHBIX aHATTUTUYECKUX MPUIOKEHHUIH

Ilenbt0 OCBOEHUS] TUCHMIUIMHBI SIBISIETCS (POPMHUPOBAHUE y CTYIEHTOB NPOABHHYTHIX KOMIETEHIMH B
obnacTu 00pabOTKH CTPYKTYpHUpoBaHHBIX NaHHbIX (Pandas, NumPy) /s mOAroToBKM YIpaBIeHUYECKUX
peleHuii, Bu3yanu3anuu pesyasratoB ananuza (Matplotlib, Seaborn, Plotly) mis oruéroB n mpeseHTaruid,
aBToMaTHu3anuu cOopa AaHHbIX (API, BeO-ckpelnMHT) U3 Pa3NTUYHBIX MCTOUYHUKOB, IPUMEHEHHS 0a30BBIX
metonoB ML (scikit-learn) /it porHO3HOM aHATUTUKY.

2. TPEBOBAHUA K PE3VJIBTATAM OCBOEHUSA JNUCIUIIVINHBI

OcBoenue quctuiuIMHbL «Python it aHaM3a JaHHBIX» HaNpaBiieHO Ha popMupoBaHue y 00yJIarOIuXcs
CJIETYIONINX KOMITETCHIIMH (YaCTH KOMITETCHIIHH ):

Tabnuya 2.1. Ilepeyenv komnemenyuii, popmupyemvlix y 00y4aouuxcs npu 0C80eHUuU OUCYUNIUHb
(pe3ynbmamsi 0C80eHUs OUCYUNTUHDL)

Inep KoMmeTenmuust HNuaukatopsi AROCTHKEHHS KOMIETEHIIHH
(B paMKax JaHHOH JUCHMILIMHBI)
CriocobeH: ucKaTh Hy>KHbIE HCTOYHHKH YK-12.1 CiocobeH uckarb Hy>KHbIE HCTOYHUKH
WHGOPMAINH U TaHHBIC, BOCTIPHHUMATb, WHOPMAINH U CBEICHNUS, BOCIPUHIMATD,
aQHAJIN3HPOBATh, 3AIIOMUHATH U IIEPEAaBaTh aHAJIN3HUPOBATh, 3AIIOMUHATH U IIEPEAaBaTh
MH(GOPMAITHIO C HCITOIE30BaHUEM MU(PPOBBIX “H(OPMAITUIO C HCIIOJIE30BaHUEM IU(PPOBBIX CPEACTB, a
CPEICTB, a TAKXKe C IIOMOIIBIO AITOPUTMOB TaKKe ¢ TIOMOIIIBIO AITOPUTMOB IIpH padoTte ¢
Tpu paboTe C MOTyYCHHBIMA U3 Pa3IHIHBIX MTOJYYCHHBIMHU U3 PA3IMYHBIX HCTOYHUKOB CBEICHUSAMU
YK-12 HWCTOYHUKOB JAHHBIMHU C LIEJIbIO ¢ 11eNb10 A((HEKTUBHOTO UCITOJIL30BAHUS TTOTYICHHON
3¢ GEKTHBHOTO UCTIONB30BAHUS TTOTyYCHHOMN WH(OPMAITUH JUTS PEIICHNUS TOCTABICHHBIX 3a/1a4;
rHGOPMAITUH ISl pEIICHUS 33]1a49; IPOBOIUTH YK-12.2 Cioco6eH mpoBOIUTh OlIEeHKY HH(DOpMaInHy,
OIIEHKY WH(OPMAITIH, €€ JOCTOBEPHOCTb, €e JOCTOBEPHOCTh, CTPOUTH JIOTHIECKUE
CTPOMTH JIOTHIECKHIE YMO3AKIIOYECHHUS Ha YMO3aKIIIOUYCHHS Ha OCHOBaHHUH TOCTYIAIOIIEH
OCHOBAHHH ITOCTYNAOIINX HH(POpMAIHN 1 MHOPMAINH U CBEICHUH;
JAaHHBIX

3. MECTO JUCHUIIJIMHBI B CTPYKTYPE OII BO

JuctmuimHa «Python st aHanw3a JaHHBIX» OTHOCHUTCS K YacTH, (OPMHUPYEMOH yYaCTHHKAMU
o0OpasoBareabHBIX OTHOIICHUH O70Ka 1 «JlucIumimHb! (MOIY/IH)» 00pa30BaTeIbHOM MPOrPaMMBbI BBICIIIETO
o0pa3zoBaHwUs.

B pamkax oOpa3oBaTenbHONW TPOrpaMMBbl BBICHIETO OOpa3oBaHUs OOydYaroIIMecs Tak)Ke OCBAaWBaIOT
Jpyrue TUCHUIUIMHBI W/WIU TPAKTUKH, CIIOCOOCTBYIOIIUE JOCTH)KCHUIO 3aITAHMPOBAHHBIX PE3YIIBTATOB
OCBOCHUS TUCIHMILIHHEI «Python 11t aHaM3a JaHHBIXY.

Tabnuya 3.1. Ilepeyenv komnonenmos Ol BO, cnocob6cmeyowux 00CmudiceHuro 3an1aHupo8aHHbIX
Pe3yIbmamos 0C80enUs OUCYUNTUNBI

IIpenmecTByomue Hocnenyromue
HaumeHnoBanue P Y Y
HIudp JUCHUTITAHBI/ MOTYJIH, JUCIUTLTAHBI/ MOTYJIH,
KOMIIETeHIIUH . %
NMPaKTHKA NMPaKTHKA
VK-12 CriocoOeH: UCKaTh HY)KHBIE OCHOBBI 5KOHOMHKH U DKCNEepTHO-aHAIUTUYECKOE
UCTOYHHUKH WHPOPMALIUH U MEHEIKMEHTA; CONPOBOXICHUE MOTUTHYECKHUX




IIpenmecTByomue Hocnenyromue
HaumeHnoBanme P Y Y
HIudp JUCHUTLTAHBI/ MOTYJIH, JUCIUTLTAHBI/ MOTYJIH,
KOMIIETeHIIUH . %
NMPaKTHKA NMPAKTHKA
JIaHHbIE, BOCIIPUHUMATD, Teopust rocygapcTBa U 1pasa; MPOLIECCOB,;
aHAIM3UPOBATh, 3aIIOMUHATH U

nepenaBaTh HHHOPMALIHIO C
UCIIOJIb30BaHUEM LU(DPOBBIX
CPEIICTB, a TaKKe C TOMOLIBIO
AJITOPUTMOB TIpH padoTe ¢
MOJYYEHHBIMH U3 Pa3IMuHbIX
MCTOYHUKOB JJAHHBIMH C
1esnbio 3 dexTHBHOTO
MCIIOJIb30BaHUS MOTyYCHHON
nH(pOpMaLHK TS PELICHHS
3aj1a4; IPOBOANUTH OLICHKY
undopmanuu, ee
JIOCTOBEPHOCTb, CTPOHUTH
JIOTNYECKUE YMO3AKIFOUECHHS
Ha OCHOBaHWH ITOCTYTAIOIINX

UHPOPMAIUH U TaHHBIX

OCHOBBI PUTOPUKH U
KOMMYHUKAIHU**;
{udposast rpaMOTHOCTD;
[MponsunyTsrit Excel**;
OCHOBBI TPOrpaMMHUPOBaHKS Ha
Python**;
Wndorpaduka u TexHomorus
npe3eHTami**;
DJEeKTPOHHOE MTPABUTENBCTBO U
JJIEKTPOHHAS IEMOKpaTHs**;
Menuiinas u MHGOPMALIMOHHAS
IpaMOTHOCTH U O€30I1aCHOCTH B
MTOJTUTHKE**;
CounasibHbIe CETH: TEXHHUKA
MOHUTOpPHHIa**;

KonuuectBeHHbIe METO/IBI B
MOJIMTHYECKOM aHaJIU3E C
ucmnonb3zoBanueM PSPP;

* - 3aMONHSETCS B COOTBETCTBHU ¢ Marpuieil komnereHuuit u CYII OIT BO
** - 3JIeKTHBHbIC AUCUUILIHHBI /TIPAKTUKU




4. OFBbEM JUCHUILIMHBI 1 BUJIbl YYEEHOM PABOTBI

OO01mas TpyI0eMKOCTh AUCHUILTHHBI «Python amst aHaM3a TaHHBIX) COCTABISIET «2)» 3aUETHBIC €UHUIIBI
Tabnuya 4.1. Buowl yuebHot pabomuvl no nepuooam 0C8oeHUsl 00pa308amMenbHOU NPOCPAMMDBL 8biCULE20 0OPA308aHUSL OISl OYHOU OopMbL 00YUeHUS.

Cemectp(-b1)

Bupg yueOHoli padoThI BCETO, ak.u. 6
Koumaxmmuas paboma, ax.u 34 34
Jlexrmn (JIK) 0 0
JlaGoparopusie pabotsi (JIP) 34 34
ITpakTuueckue/cemunapekue 3ansatus (C3) 0 0
Camocmosmenvhas paboma obyuaouuxcs, ax.y. 35 35
Koumponw (sx3amen/3auem c oyenkou), ax.y. 3 3
aK.4. 72 72

Oo0masi Tpy10eMKOCTb JHCHUILINHBI aK. Y.
3a4.ef. 2 2




5. COAEP)KAHUE JUCLHUIIJINHBI

Tabnuya 5.1. Coodeporcanue oucyuniutvl (MoOYs) no eudam yuebHou pabomot ™

Homep
pasaena

HaumeHoBanue pasaeja
AUCHUIITIHHBI

HaumMeHoBaHue TeMbl

Coz[epmaﬂne TEeMbI

Bun
y4eOHoi
padoThI*

Pazmen 1

O06paboTka ¥ aHaTU3 JaHHBIX

1.1

[IponsunyTas padora c
Pandas

IToBTOpenne ocHoB: DataFrame, 3arpy3ska, ¢hunsrpamnus. [IpoaBHHYTBIE Oneparvin:
MHOXeCTBeHHas GrutbTparus (query), padora ¢ Multilndex, meTox apply 1i1s moCTpOYHBIX
npeoOpa3oBaHmii, 3aMeHa 3HadueHuH (map, replace). [lemoukn meTomoB (method chaining).
IIpakTuka: 3arpy3ka jgaraceTa MeKIyHapoaHbIX nHAeKcoB (Democracy Index / Rule of Law
Index) 3a HECKONBKO JIET; QUIBTPAIIHS IO PETHOHAM M JHAITa30Hy 3HAYCHHIA, CO3TaHNe
HOBOTO CTOJIOIIa-KaTeropuy depes apply; paHKupoBaHWE CTPaH BHYTPH PETHOHOB.

C3

1.2

OO0ObenuHeHNE U
PECTPYKTYpH3AIHsl JaHHBIX

O6wemunenune Tabnmm: merge (inner, left, outer), concat. CBoxHbIe TaOMUIEL: pivot table,
crosstab. [TpeoOpazoBanue popmara: melt (M3 «ITUPOKOTO» B «IITMHHBINY), pivot. O0paboTka
nyomukaros (duplicated, drop_duplicates). [IpakTika: o6beTUHEHNE TaOIHIIBI
COIMAITLHO-Y)KOHOMHYECKHX TToka3zarenei ctpan (World Bank) ¢ Tabnurieit momutnaeckux
MHJIEKCOB IO KOJy CTPaHbl; IOCTPOSHUE CBOAHON TaOIHIbl «PETHOH X TOJ] — CPEAHee
3HAYCHUE MHIIEKCay; IPeoOpa3oBaHue JaHHbBIX U3 IIUPOKOro hopMara B [UIMHHBIN IS
MOCIEAYOLIeH BU3yaTn3alyu.

C3

1.3

NumPy u BerurcieHus Hajg
MaccuBaMU

Maccussl ndarray: co3manue, HHACKCAIU, cpe3bl. BeKTOpH30BaHHBIE OTIepanui
(TosmeMeHTHOE CIIOKEeHNEe, YMHOXKEHHE, CpaBHEeHHE). MaTemarnieckue QyHKIWHU (np.mean,
np.std, np.corrcoef). bByneBa unnekcanus. ['enepanust caydaitHpIX gucen (np.random).
IIpakTuka: pacuéT HOpMAIN30BaHHBIX MTOKa3aTeNeH (z-Score) Ui CPaBHEHHS CTPAH T10
HECKOJIbKMM HHJEKCaM; BBIUHICIICHIE MaTPHUIIBI KOPPEISIHiA BpydHyto yepe3 NumPy u
cpaBHeHue ¢ Pandas; renepanus ciy4daitHOH BRIOOPKH JUISI MOJIEITMPOBAHHUS
COLIMOJIOTHYECKOTO OTIPOCa.

C3

1.4

[MpoaBuHyTast BU3yaTU3aIus:
Seaborn

bubmoteka Seaborn: pumocodus n ommmume ot Matplotlib. I'paduku pactpeneneHmii
(histplot, kdeplot). Kareropuansusie rpaduku (boxplot, violinplot, swarmplot). Termosbie
kapthl (heatmap) mtst KoppenaunoHHbIX MaTpuil. [lapHsie rpaduku (pairplot). Hactpoiika
crusneit u nanmutp. [IpakTrka: mocTpoeHre KOppensiiuOHHON TETIIOBON KapThl
COLMATbHO-?KOHOMHYECKUX TI0Ka3aTeseit; boxplot cpaBHeHNS HHIEKCA JEMOKPATHH IO
THTIaM TIOJIMTHYECKUX PEKUMOB; pairplot 1utst BRIIBICHHS 3aBUCHUMOCTel Mex 1y BBII,
obOpa3oBaHHeM U CBOOOOM MTPECCHI.

C3

1.5

WnTepakTuBHas
Buzyanu3sauus: Plotly

Plotly Express: line, bar, scatter, choropleth, sunburst, treemap. THTepakTHBHBIEC SIIEMEHTHI:
hover-ogmucwu, 3ym, puisTpsl. Plotly Graph Objects: HacTpoiika layout, annotations,
subplots. Dxciopt B HTML. [IpakTrka: HHTEpaKTHUBHAS XOPOIUIETHAS KapTa MUpPA IO
MHJIEKCY BEpXOBEHCTBA Mpasa ¢ hover-uHpopMmalneii; aHHMUPOBAHHbI Scatter 1Mo rojam
(bubble chart: BBII vs. oxxuaemasi mpoaoKUTEIBHOCTD YKH3HH, pa3Mep — HacelIeHHe),
sunburst-guarpaMma CTpyKTYPhI PacXoIoB OrO/KeTa.

C3

1.6

CTaTUCTUYECKAN aHaIu3 U
[IPOBEPKa TUIIOTE3

TloBTOpenue: koppensauus, TuHelHHas perpeccusi. HoBoe: MHOXECTBEHHAs perpeccust
(statsmodels OLS), untepnperanust kodgduirentos, R?, p-value. [TpoBepka rumotes: t-tecT,
xu-kBaapar, ANOVA (scipy.stats). JloBeputenbHbie HHTEPBAIbL. [IpakTHKa: MOCTpOESHUE
MHOYKECTBEHHON perpeccHn «HHIeKC aeMokparuu ~ BBIT + o6pa3oBanue + ypOaHu3aIus»;
WHTEPIIPETANS PE3YTBTATOB (Kakoi (aKTop 3HAYUM); IPOBEPKA TUITOTE3BI O Pa3IHINN
CPEIHET0 YPOBHS KOPPYIIINH MEXIy TpYyIIIaMH CTpaH; o(pOpMIICHHE PE3yIbTaTOB B BUIE
TAOJUIIBI TS ITyOITMKAITAHN.

C3




Homep
pa3nea

HaumenoBanue pasnea
AUCHMITHHBI

HanmeHnoBaHne TeMBI

Conep:xanue TeMbl

Bun
yueOHoit
padoTer*

Paznen 2

ABTOMaTI/I3aIII/I${ AaHAJIUTHKH

2.1

[Tponsunyras padbora c API

ITosropenue: REST API, GET-3anpoc, JSON. HoBoe: napameTpu30BaHHBIE 3aIIPOCHI,
narvHamwus (aBToMaTuuecKui nepedop crpanui), 06padorka omrboK U TaiiM-ayToB
(try/except, status_code). bubnunoreka httpx (acHHXpOHHEIE 3aITPOCHl — 0030PHO).
[IpakTHka: aBTOMaTn4eckas 3arpyska qanusix o 50 crpanam u3 API Beemupnoro 6anka c
naruHanueil; 06padorka omrbOK IpH HEJOCTYITHOCTH cepBepa; GopMHpOBaHUE HTOTOBOTO
DataFrame u coxpanenue B CSV i ganpHeHIIero ananusa.

C3

2.2

IIponBunyTHIH
BEO-CKPEUTHHT

Iosropenue: BeautifulSoup, find, find_all. HoBoe: 00X01 HECKOIBKUX CTPAHMUII B IUKIIC;
n3Bieyenne tabmui (pd.read html); pabora ¢ auHamMnueckumu crpanunamu (Playwright —
0030pH0). 3amepxKu Mex Iy 3ampocamu (time.sleep). [IpaBoBbie orpannyenus. [Ipakruka:
cOop TabnuIBl TaHHBIX co cTpaHunsl Transparency International (CPI) unm
ME>K/TyHapOJHOTO PEHTHHIa; 00X0 HECKOJIBKHUX CTPAHUI] KaTajora ¢ aBTOMaTHYECKUM
cOopoM 3amnmceil; 00beIMHEHNE Pe3ylIbTaToB B equHblil DataFrame.

C3
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OuncTKa ¥ IOATOTOBKA
JIaHHBIX

Tunuynbie TPOOIEMBI «IPSI3HBIX)» TAHHBIX: MPOITYCKH, TyOINKaThl, HECOINIACOBAHHbIE
¢opmarsl, BeIOpocskl. CTpareruu 00paboTKH MpoIyckoB (yaajeHue, 3a0IHEHHE CPEHUM /
MenuaHoi / narepnosius). OoHapyxenue Beiopoco (IQR, z-score). [IpuBeneHue Tuos
(astype, pd.to_numeric, pd.to_datetime). Hopmanuzamus tekctoBsix moneii (lower, strip,
replace). [IpakTuka: «rpsi3HBII» JaTtaceT ¢ pealbHBIMU IpobieMaMu (1yOIIMKaThl CTPOK,
HPOITYCKHU B YHCJIOBBIX CTOJIONAX, IaThl B pa3HBIX (hopMarax, BHIOPOCH!); OIIATOBask OYUCTKA
Y MTOATOTOBKA JI0 COCTOSIHUS, IPUTO/THOTO ISl aHAJIN3a; JOKYMEHTHPOBAHUE KaXKIOTO I1ara.

C3
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Bpemennsie psibi:
MIPOIBUHYTHIN YPOBCHb

[Tosropenue: datetime, rolling. HoBoe: pecemmunpoBanue (resample: AHU — MecsIbl —
KBapTaJjbl), AekoMmo3unus (statsmodels seasonal decompose — TpeH[, CE30HHOCTb,
ocrarku). Pacuér temmoB pocra (year-over-year). CpaBHeHHE HECKOIBKUX PAJOB HA OTHOM
rpaduxke. [IpakTrka: 3arpy3ka exxeMecsiYHbIX JaHHBIX (YMCII0 0OpalieHui rpaxiaH /
3asiBJIEHHH / MyOIMKaIMi) 3a 5 JIeT; IeKOMIIO3UIHS PsAa; BHISIBICHHE CE30HHOCTH M TPEH/IA;
pacuét year-over-year; BU3yaJl3alusl Ka)XJI0r0 KOMIIOHEHTa Ha OTAeIbHOM subplot

C3

2.5

ABTOMaTH3aIUI OTYETOB:
MIPOABUHYTHIA YPOBEHB

Iosropenue: python-docx. HoBoe: mabmonu3sanus ¢ Jinja2 (mofcraHOBKA JaHHBIX B
TEKCTOBBIN 11a0JIoH); TeHepaius Excel-oruéroB ¢ opmarnpoBanuem (openpyxl: crum,
ycioBHOe opmarnpoBanue, popMyIibl); TAKETHAS FeHepanus JOKyMEHTOB B LIUKIIE.
Ipaktuka: co3aanue mabiiona aHanuTrdeckoi 3anucku (Jinja2 + python-docx); 3arpyska
JIAHHBIX 110 5 cTpaHaM; aBTOMaTnieckas reHepanus 5 oraenbHbx Word-10KyMeHTOB (110
OZIHOMY Ha CTpaHy) ¢ UHJUBUAYaJIbHBIMHU TAONUIIAMU U rpadHKaMu; apauIeIbHO —
Excel-¢aiin co cBonHO#t Tabnuneil 1 ycIIOBHBIM (opMaTHpPOBaHUEM.

C3

2.6

Data Pipeline: coop —
00paboTKa — BU3yaTH3aITHI

ITonarue ananuTuueckoro naimiaiina. IIpoektupoBaHue HEMOYKH: UCTOUHUK JaHHBIX —
3arpy3ka — O4MCTKa — aHaJIU3 — BU3yalH3allus — COXpaHEHHE pe3ynbTaroB. Opranuzanus
kozia: pyHKIMHK JUTs KaXKA0ro dTarna. Bocnpon3BotuMocCTh: UKCanys 11aros B
Jupyter-HoyTOyKe. [IpakTHKa: MOCTPOCHUE MTOJIHOTO MalTUIaliHa — 3anpoc AaHHBIX U3 API
Bcemupnoro 6anka — ouncrka (00paboTka IpoITyCKOB, IPUBEICHHUE THUIIOB) — Pacuér
nokasarelyieii — nocrpoenue 3 rpadukoB (IMHEHHBIH, CTOIOYATHIH, KapTa) — COXpaHEHHE
rpadMKoB ¥ UTOTOBOM Tabnupl B (aiiisl. Bech kox oprann3oBaH B Bue QYHKIHH.

C3

Paznen 3

Ilpuknannas ananuTUKa

3.1

BBenenue B MaluHHOE
oOyueHue: KiaccuuKarms

Yro Takoe ML: o0yuenue ¢ yunutesnem, 3aiada kiaccuukanuu. [loaroroBka 1aHHBIX:
pasnenenue BeIOOPKH (train/test), Hopmanu3zanus. Jlorucruueckas perpeccus (sklearn
LogisticRegression). OueHka kadecTBa: accuracy, Marpuia ommook (confusion matrix),
classification report. IIpakTuka: kiaaccudukanus cTpaH Mo THITY TTOJUTHIECKOTO PEKUMa
(memoxparusi / aBTOKpaTHsi) Ha OCHOBE COLMAJIbHO-DKOHOMHUYECKHX MTOKa3aTesieii;
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pa3nea

HaumenoBanue pasnea
AUCHMITHHBI

HanmeHnoBaHne TeMBI

Conep:xanue TeMbl

Bun
yueOHoit
padoTer*

pa3aciICHue JaHHbIX, o6yquHe MOJCIIN; OLICHKA TOYHOCTHU; UHTCPIIPECTALIUA — KAKHC
IMMpU3HAKU HanboJIee 3HAYUMEL.
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MamwuHaHOE 00ydYeHHE:
KJIacTepu3alus

OOyueHue Oe3 yunTesst: 3a1a4a Kiactepuzanuu. Aaroput™ k-cpequnx (KMeans). Beibop
qucIia KiactepoB (MeTos JOKTA). Busyanusanuus kinacrepos (scatter plot ¢ iBeToBoi
KomupoBKoi ). IHTepnperarys pe3ynsraroB. [IpakTuka: KiacTepusanus cTpaH 1o Habopy
nokasareinei (BBII, o6pa3oBanue, nuaekc cBoOObI, ypOaHU3aLus); Toa00p yKciIa
KJIaCTEPOB; BU3yaIn3alys Ha IIOCKOCTH (2 IIIaBHBIX NPH3HAKA); ONMCAaHUE TIPOMHIIL
K)KIOTO KJIacTepa — KaKHe CTPaHBbI MOMaIN B KaKylo TPYIITy ¥ [OYeMy.

C3

3.3

TekcToBas aHaJIUTHKA:
MIPOABUHYTHIA YPOBEHB

Iosropenue: spaCy, NER, o6mako ciioB. Hooe: TF-IDF (sklearn TfidfVectorizer) —
YHCIJIOBOE MPE/ICTABIEHHE TEKCTOB. AHAJIN3 TOHAIBHOCTH (sentiment analysis — 0a30BBbIit
ypoBenb). CpaBuenue tekctoB 1o TF-IDF (kocunycnoe cxonctso). [IpakTuka: 3arpyska
KOpITyCa TEKCTOB (TIOJIMTHYECKHUE BBHICTYIUICHHS / aHHOTAIMK cTaTell / pe30ronum);
Beruncnenue TF-IDF; onpenenenye kiaroueBbIX TEPMUHOB JUISL KaXKJIOTO TOKYMEHTA;
HONapHOE CpaBHEHUE TEKCTOB I10 CXOJCTBY; BU3yaIM3alUsl PE3yJIbTaTOB B BHJIE TEIIJIOBOM
KapThl CXO/ICTBA.

C3

3.4

T'eoananuTuka:
MIPOABUHYTHIA YPOBEHB

[osropenue: Folium, mapkepsl, xoporuter. HoBoe: GeoPandas (GeoDataFrame,
HPOCTPAaHCTBEHHBIE ONepali — 0030pHO). Heckomnbko ci10éB Ha 0HOM KapTe
(LayerControl). /Ilunamudeckue xoporuieTsl (anumarus no rogam — TimestampedGeolson,
0030pHO). Plotly choropleth ¢ anumanueit (animation_frame). IIpakTuika: mocTpoeHue
AQHMMHPOBaHHOW XOPOIUIETHOM KapThl N3MEHEHHUS MHIEKCa AEMOKPATHH 110 cTpaHam 3a 10
aer (Plotly animation_frame); xapra Folium ¢ nBymst nepekiroqaeMpIMy CI0SIMU (Harpumep,
BBII u unnexc cBoOOIBI MPECCHI).

C3

3.5

MIPOIBUHYTHIN YPOBCHB

MIPOIBUHYTHIN YPOBCHB

WnaTepakTuBHBIE AaIIOOPABL:

WnaTepakTuBHBIE AaIIOOPABL:

[ToBropenue: Streamlit, 6a30BbIe BUpKeTEL. HOBOE: MHOTOCTpaHHMYHOE MPUIIOKEHHE
(st.navigation / pages). lunamMmuueckast GUIIBTpaLs: CBSI3aHHBIE BUKETHI (BBIOOD pernoHa
— oOHoBIIeHHE criicka cTpaH). Kommposanue (@st.cache data). OtoOpakenue kapT
(streamlit-folium). Bxnanku (st.tabs). Merpuku (st.metric ¢ delta). [Ipakruka: coznanne
MHOTOCTPAaHHYHOTO Jlambopaa: crpanuia 1 — o030pHas Tabiuia U Kapra 1o BEIOpaHHOMY
MHJIEKCY; CTpaHuNa 2 — cpaBHEHHE JIBYX cTpaH (rpaduku, merpuku c delta); crpanuna 3 —
BpEMEHHasl IMHAMHUKa ¢ BEIOOpOM neprosia. Bce BUKeTs CBA3aHBbI.

C3

3.6

KommnekcHbIH
AHAITUTUYECKUN POEKT

OObennHEeHNE BCEX HAaBBIKOB Kypca B CKBO3HOM MCCIIEJOBATEIILCKUN IIPOEKT. DTallbl:
(opmynupoBaHue Bonpoca — coop naHHbIX (API + ckpednuHr + ¢aiinbr) — ouncrka —
ananus (craructuka + ML/NLP) — Busyanuszauus (rpaduku + KapTbl) — IpeacTaBICHAE
pesynsraroB (Streamlit-nam6opa wimn Word-otuér + npesentanust). [IpakTuka: MUHH-TIPOEKT
Ha BBIOOD: (@) MPOTrHO3UPOBAHKE TUIIA TIOJIMTHYECKOTO PEXNUMa 10
COIMAJIbHO-DKOHOMHYECKHM IOKa3aTessM (kinaccudukanus + gamobopn); (0) knacrepusanms
PETHOHOB / CTpaH C HHTEPAKTHUBHOW KapTOl M NPOMUIISIMH KIIacTepoB; (B) TEKCTOBBII aHAIIH3
koprryca nokymentoB (TF-IDF + cxoxcTBo + Buzyanuzauus); (r) KOMIUIEKCHBIH CTPaHOBOM /
PErMOHaIbHBINA aHATUTHYECKUIT MPOAYKT — OT cOOpa AaHHBIX JI0 TOTOBOTO AanIoopaa.
3amyra NpoeKTa.

C3

* - zamonHsiercst Tonbko o OYHOU dopme o6yuenus: JIK — nekum; JIP — maboparopusie padotsl; C3 — npakTHuecKre/CeMUHAPCKHE 3aHATHUSL.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCIHHUIIVINHBI

Tabnuya 6.1. Mamepuanoho-mexnuyeckoe obecneuerue OUCYUNIUHBL

Crnenuaau3upoBaHHoe
y4yeOHOe/1adopaTopHOe 000pyI0BaHHE,
IO n maTepuaJibl 171 0CBOCHUS
AUCHMIUINHBI (IPH HE00X0IMMOCTH)

Tun ayiuropuu OcHaleHue ayTuTopuu

KommnbrotepHbiii K1ace isi IpOBEACHUS 3aHATHIA,
TPYNIOBBIX U UHAUBUYABHBIX KOHCYJIBTAIHM,
TEKYIIETro KOHTPOJISI U IPOMEKYTOUHON arTecTalu,
KommnbrotepHslii kitacce OCHaIllEHHAs IEPCOHAILHBIMU KOMITbIOTEpaMH (B

KOJIMYECTBE 3 IUT.), JOCKOH (3KpaHoM) U
TEXHUYECKUMHU CPEICTBAMH MYJIbTUMEANA
Ipe3eHTalHH.

AynuTopus A7sl IPOBEAEHUS 3aHATHI CEMHUHAPCKOTO
TUNAa, TPYNIOBBIX U HHAWBUAYAIbHBIX KOHCYJIBTALUI,
TEKYILET0 KOHTPOJIS U MPOMEXKYTOUHOH aTTecTaluy,
OCHAIIIEHHAs! KOMIUIEKTOM CIIEUaTU3UPOBAHHON
MeOel U TEXHUYECKUMH CPEICTBaMK MYJIBTUMEANA
Ipe3eHTalUH.

CemuHapcKas

AyauTopust JUIsi CaMOCTOSITENbHON paboThI
o0yuaronuxcst (MOXKET UCTIONb30BATHCS IS
NPOBE/ICHUS CEMUHAPCKUX 3aHATHH U KOHCYJIbTaluii),
OCHAILICHHAsI KOMITJIEKTOM CIIeLHaIM3UPOBAHHOM
MeOenu u komnbloTepamu ¢ goctyrnom B SUOC.

Jms  caMoCTosITeIbHOM
paboThI

* - ayoquTOpUS ISl CAaMOCTOSITEIFHOH padoTs! oOydaronmxcs ykassiBaetcst OBSI3ATEJIBHO!

7. YHEBHO-METOAUYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHHUE JUCHUITJINHBI

OcHogHas numepamypa:

1. ®enopos, /1. 0. [IporpammupoBanue Ha sS3bIKe BEICOKOTO YpoBHS Python : yuebHoe nocobue s
By30B / JI. FO. ®enopoB. — 5-e u3a., nepepad. u gon. — Mocksa : M3garensctBo FOpaiit, 2025. — 227 c.
— (Bricmiee obpazoBanue). — ISBN 978-5-534-18715-1. — URL: https://urait.ru/bcode/562700

2. Yepuspiues, C. A. OcHoBbl nporpammupoBanus Ha Python : yue6uuk / C. A. UepHsliieB. — 2-€ u3.,
nepepad. u gon. — Mocksa : U3garensctBo FOpaiit, 2025. — 349 c¢. — (IIpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-17056-6. — Tekcr : anekrponHslit // O6pa3oBarenbHas miargopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/567823

Jlononnumenvuas rumepamypa:

1. Jlyuano Pamanro. CBoGomnsiii Python. Uncroe, nakonnuroe u 3GexTuBHOE TPOrpaMMUpPOBaHHUE. —
2-e m3n. — CII6.: TTutep, 2024. — 896 c. — ISBN 978-5-4461-1950-7

2. lla6non Hay4HbIX BeuucaeHui 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/ (OTKpBITBIN HOCTYTI)

Pecypcor unghopmayuonno-menekomMmyHUKayuoHHo cemu « Mnmepremy:

1. 9bC PYIH u croponnue DbC, Kk KOTOPbIM CTYI€HThl YHUBEPCUTETA UMEIOT IOCTYIT HA OCHOBAaHUHU
3aKJIIOYEHHBIX IOTOBOPOB

- DnekrponHo-6ubnuoreunas cucrema PYJ/IH — OBC PY/IH https://mega.rudn.ru/MegaPro/Web
- OBC «YHuBepcuteTckas 6ubmmoTeka onnan» http://www.biblioclub.ru
- OBC «lOpaiit» http://www.biblio-online.ru
- OBC «KoHcynpranT ctynenray www.studentlibrary.ru
- OBC «3nannym» https://znanium.ru/
2. ba3bl JaHHBIX ¥ IOUCKOBBIE CUCTEMBI
- Sage https://journals.sagepub.com/
- Springer Nature Link https://link.springer.com/
- Wiley Journal Database https://onlinelibrary.wiley.com/
- Hayxomerpuueckas 6a3a manasix Lens.org https://www.lens.org




Vuebno-memoouueckue mamepuanvl 05t CAMOCMOAMENbHOU pabomuvl 00yYAWUXCI NPU OCBOEHUU
OUCYUNTUHBL/MOOYIS*:

1. Kypc nexuuii o aucturuimae «Python m1iist ananvsa 1aHHBIX».

* - Bce yueOHO-METOANUECKUE MaTepHaIbl 1711 CaMOCTOATEIbHONH paboThl 00yHaIOIMXCS Pa3MEILAIOTCS B COOTBETCTBHUU C JEHCTBYIOIUM
NopsAAKOM Ha crpanule aucuuinssl B TYUC!
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