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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,
npeoOpa3oBaHus U MEPBUYHOTO BU3YaJIHHOTO aHAIN3a. 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 CAEYIOIUX KOMIETEHIIMN:

OIIK-2

Cnoco0eH MpoOBOANTH MOA HAYYHBIM PYKOBOACTBOM HCCJIeJOBaHHE HA
OCHOBe  CYIIeCTBYKIIMX MeTOJ0OB B  KOHKPeTHOil  olJjacTu
npodeccuoHAIbLHOM 1eATeJTbHOCTH

OIIK-2.2

Dopmynupyem 2unomesbl, naanupyem u 6blNOIHACH
IKCHepumenmol, 00padamoiéaem u UHmMeEPRPemupyem nojayyeHHble
OaHHble ¢ UCNOIb308aHueM cneyuanuzuposannozo 110

3namo

OCHOBHbLE 3MAanvl UCCAEO08AMENbCKO2O yuxkaa, Memoobl Ni1aHUupoeaHrusl
IKCnepumennos, NPpuUHYunbsl 06pa60m1<u u susyaiusayuu OQHHbIX.

Ymemo

Gopmynuposamu npoeepsiemvle eunomeswi, NIAHUPOBAMD
noc1e008amenbHOCHb Oeticmeutl ons nposepKu aunomes;
0bOpabamuvleamsv u 8U3YANUUPOBAMNb OAHHBLE OJIS UX UHMEPNpemayuu.

Bnaoemo

Hasvlkamu  ucnoavzosanus — Python —u  oubnuomex  (Pandas,
Matplotlib/Seaborn) ons obpabomku danHbIX U NPOBEPKU 2UNOME3.

OIIK-6

Cnocoben paspadaTpiBaTh AJITOPUTMBI W KOMIbITEPHbIE
NMPOrpamMMbl, IPUTOIHbIE I NPAKTHYECKOT0 MPUMEHEeHUs

OIIK-6.2

Ilpumensem Memoowl CIMPYKHLYPHO20 u 00beKmHo-
OPUEHMUPOBAHHO20 NPOPAMMUPOEAHUA, CO30aem MOOYIbHblE U
Macuimadupyemule RPOZPAMMbL

3namop

NPUHYUNBL CMPYKMYPHO2O NPOSPAMMUPOBAHUSL, NPUHYUNBL
MOOYILHOCMU U YUMAEMOCMU KOOd.

Ymemo

nNpUMeHAmb  QYHKYUuu O  CMPYKMYPUPOBAHUs KOOd, CO30A8aMb
MOOYIbHbIE CKPUNMDBL.

Baaoems

HABbLIKAMU CO30AHUSL YUMAEMO20, XOPOUIO CIMPYKMYPUPOBAHHO20 KOO
Ha Python; mexnuxamu dexomnozuyuu 3a0a4u 0opabomru OAHHLIX HA
omoenbHvle QYHKYUU U MOOYIU.

BD-1

Crnoco0eH ocymiecTBJSITh NMOUCK, COOP, OYMCTKY M IpeABapUTeJbHbII
AHAJIN3 TAHHBIX

BD-1.4

Omobupaem npusnaKu OAHHBIX, 3HAYUMBbLE OIS UCCTE008AHU

3namo

OCHOBHblE MUNbL OAHHbIX,
Kpumepuu oyeHKU UHGOPMAMUSHOCMU NPUSHAKOS,
Memoobl U aneopummul 0omoopa NPU3HAKo8.

Ymemo

AHAIU3UPOBAMb pacnpeoenerust NPUHAK08,
npumeHsams memoowl feature selection,
UHMEPNPemupo8ams pe3yibmanivl.

Bnaoemo

HABbLIKAMU ~ UCNONIL30BAHUSA  CHEYUATUSUPOBAHHO20 — NPOSPAMMHOZO
obecneuenusn u oubIUOMEK Ol AHAIU3A U OMOOPA NPUSHAKOS.

BD-2

Crnoco0eH onpenensaTe TpeOOBaHUSI K HA0OpaM JaHHBIX JJIsl pellIeHUs!

3a/1a4 MALINHHOI0 00y4YeHHsl, NPOBOUTH Pa3MeTKYy U aHAJIN3 Ha0OpoB
AAHHBIX, OLLEHUBATH Ka4eCTBO JaHHBIX, 00eceYnBaTh HelPepbIBHYIO

HUHTErpaiuio JTaHHbIX

BD-2.2

Pabomaem c¢ oOannblMu, 6 mom uucie cobéupaem OaHHbBIE U3
PAa3pO3HEHHBIX UCHOYHUKO8, NPOBepsiem 0AHHbIEe HA KOPPEKMHOCHb

3namop

dopmamvl xpaHenus OaGHHbIX,

y



npuryunsl pabomol ¢ 6azamu OarnHulx u cemegvimu API,
munosvie npoobiemvl Kauecmea OAHHbIX.

Ymemo

3a2pyHcamsv OAHHbLE U3 PA3TIUYHBIX UCHOYHUKOS,
npo6OOUNb NEPEUUHDBLL OCMOMP

8bIAGISAMb AHOMATUL,

ocywecmaisims 6a308y10 OUUCMKY OAHHUBIX.

Baaoems

MEXHONOSUSIMU U3GTIeUeHUsl, NPeodpaA308anuus U 3aepy3Ku OAHHbIX HA
bazoeom yposHe.

ML-2

CnocodeH npuMeHsITb (QyHAAMeHTAJbHbIE NPUHIMIOBI U MeTOAbI
MAaIIMHHOT0 00y4YeHHUs1, BKJIIOYasi MOAT0TOBKY JAHHBIX, OLIEHKY Ka4ecTBa
MojieJsieil 1 padoTy ¢ NpU3HAKAMM

ML-2.2

Ilpumensem memoowvl npedsapumenbHoll 00padOmMKU OAHHBIX U
padomul ¢ npUIHAKAMU

3namo

Memoovl 00pabomKu NPONYCcKos,
KOOUPOBAHUS KAME2OPUATIbHBIX
MAcumabupoBanusl YUCL08bIX NPUZHAKOB,
KOHYenyuto KoHeelepos 00pabomku OaHHbIX.

Ymemo

8b1O0UPAMb U NPUMEHAMb MEMOObl NPE00OPAOOMKU 8 3A8UCUMOCTIU OM
MUna OaHHbIX,
Cmpoumuv Kousetlepvl 00pabomku

Bnaoemo

HABbIKAMU NpUMeHeHus oudauomex 0Jisi npeosapumenbHol 06padomxu
OaHHBIX U CO30AHUS NAUINIAUHOS.

PL-1

Cnoco0eH NMpuUMEeHATH sI3bIK MporpaMmMupoBanus Python nis pemenus
3ama4 B o0Jaactu MU

PL-1.4

Ilpoexmupyem cucmemul pacnpeoenénnvlx eviuucaenuii Ha Python
0114 Ihhexmuenoil 00padomKu H01LULO20 KOTUYECHEA 300aYy

3namo

APUHYUNDBL MOOYILHOCIU U KOMIOHEHMHO20 N00X00d Npu
NPOEKMUPOBAHUY NPOSPAMMHBIX CUCTEM

0CHOBbL onmumuzayuu kooa Ha Python

oubuOmexu 011 pabomwl ¢ OONLUUMU 0OBEMAMU OAHHBIX U UX
BHYMPEHHUE MEXAHUZMbL

Ymemo

NPOEKMUpo8ams U CIMpYKmMypuposams Koo 0 06pabomku OaGHHbIX 8
8UOe 102Uu4ecKux Mooyneu

gviaenams "yskue mecma' 6 npoyecce 06padomKu OaHHHIX
aghghexmuero ucnonrvzoeamov 6cmpoentvie Memoovl OUOIUOMEK 05
VCKOPEHUSL 8bIYUCTCHUL

Baaoemw

HABbIKAMU CO30aHUsL ONMUMUSUPOBAHHBIX KOHBelepos 00pabomxu
OaHHbIX

Memooamu npoPUIUPOBAHUS KOOA OJisl OYEeHKU NPOU3BOOUMENTbHOCMU
mexHukamu pabomul ¢ 6onvuumu datasets ¢

LLM-2

JlooOyueHue u agantanusi reHepaTHBHBIX MoJeJIeil

LIM-2.2

Co3oaém odyuarouiue Hadopvl OAHHBLIX

3namo

NPUHYUNDBL PAZMEMKU OAHHDLX,
Memoovl ayemMeHmayuu,
mpebosanus Kk kavecmsy datasets.

Ymemo

dopmuposams penpeszenmamugivie 8b100pPKU,
NPUMEHAMb aAyeMeHmMmayuio,
OpP2aHU308b16aMb NPOYECC PA3MEMKU.

Baaoems

HABbIKAMU UCNO1b308AHUA UHCIPYMEHMOE onsa ayemenmayuu,
Memooamu NpoOBEPKU COCNIACOBARHOCMU DASMENIKU,




| | MEeXHON02UAMU 6EPCUOHUPOBAHUA OQHHBIX.

2. CTpyKTYypAa U cofepKaHue TUCIHILIHHBI
2.1 Pacnpenesienne TPyA0EMKOCTH IMCIUILIMHBI 110 BUJAaM padoT

OO01mast TpyI0eMKOCTh AUCIHILTUHBI cocTaBisieT 2 3ad. ef. (72 yacf), ux pacnpeneneHue
10 BUJaM paOOT MPEICTABICHO B TAOJIUIIE

Cemectpsl
Bup yuyeOHoii padoThl Beero (4acel)
4aCoB
KonrakTHas pabora, B TOM YHcCjIe: 52,2 | 52,2
AyJAUTOpPHBIE 3aHATHS (BCEro):
3aHsATUS JEKIMOHHOTO TUTIA 16 16
JlaGoparopHbie 3aHATHS 34 34
WNnas koHTakTHasA padora: 2,2 2,2
KonTpons camoctosrensHoi padboTsl (KCP) 2 2
[Tpomexxyrounas arrecranus (MIKP) 0,2 0,2
CamocrosiTesibHas padoTa, B TOM 4HcIe: 19,8 | 19,8
[TpopaboTka yaeOHOTO (TEOPETUIECKOTO) ) )
MaTtepuana
Buinoanenue unousuoyanvrvix 3a0anuii 15 15
(nodeomoexa coodbweHull, npezenmayuii)
[loaroroBka K TEKylemMy KOHTPOJIIO 4,8 4,8
gac. 72 72
B TOM 4HcJIe
OO0mas Tpy10eMKOCTh KOHTaKTHAas 52,2 52,2
pabora
3a4. efl 2 2

2.2 CTpyKTypa AMCUHUIIIMHBI

Pacnpenenenue BugoB y4eOHOI paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.
Pa3znensl (TeMbl) AMCHUTUIMHBL, U3y4aeMbIe B 3 ceMecTpe

KoauuecTBO yacoB
BHea
YIUT
OopHa
Ne HaumeHoBaHue pa3iesioB (TeM) Bcer | AyauropHasi padora a
0 pabo
Ta
J I3 JP | CPC
1 2 3 4 5 6 7
1. | OcHOBBI pabOTHI C TaHHBIMH B python 14 4 6 4
2. | ba3zoBble onepanyu U aHajau3 JaHHBIX 16 4 8 4
3. | Busyanuzanus u uccieaoBaTeIbCKUN aHaIN3 12 2 6 4
4. | IlpeoOpa3oBanue U oboramieHle JaHHbIX 14 2 8 4
WHuTerpamus u aBromMaTu3anus o0padboTku 13.8 4 6 33
TAHHBIX ’ ’
HNUTOI'O no pa3nesiam TUCUMIIIIMHBI 69,8 16 34 19.8
KonTpons camoctostensHol paboTsl (KCP) 2
[Tpomexxyrounas arrecrarus (MKP) 0,2
IToaroroBka K TEKyIemMy KOHTPOJIIO




KounuecTBo yacos

BHea
YAUT
Ne HanmeHnoBanue pa3aesioB (TeM) Bcer | AyauropHasi padora opﬂna
0 pabo

Ta
JI 113 JP | CPC

1 2 3 4 5 6 7

OO01asi TPy10€eMKOCTh MO TUCHUIIIIHHE 72

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

2.3 Conepxxanue pa3iesioB (TeM) M CHUILTHHbBI
2.3.1 3ausaTHA JEeKIIHOHHOI0 THIIA

HaumenoBanue pa3jaena
(TeMbI)

Conep:xkanue pasaesa (TemMbl)

®opma

TeKYII
ero

KOHTPO
Js

3

4

OcHOBBI pabOTHI C TAHHBIMH B
python

Beenenue B axocuctemy Python st
00paboOTKU JaHHBIX.

Ponp s3p1ka Python B aHanv3e naHHbBIX.
00630p KitoueBbIx 0nOIHOTEK: NumPy 11st
YHCJICHHBIX BhIYHCIeHUH, Pandas mis
paboThI CO CTPYKTYPUPOBAHHBIMH
nanHbiMu, Matplotlib u Seaborn st
Bu3yanusanuu. [loustue DataFrame u
Series. YcTaHoBKa U HacTpoiika pabodero
okpyxenus (Jupyter Notebook)

K, P3

OcHOBBI pabOTHI C TAHHBIMH B
python

Hagano paGoTsl ¢ JaHHBIMU: 3arpy3Ka U
IIEPBUYHBIN OCMOTD.

Mertonpl 3arpy3ku nanabix 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

ba3zoBele onepanuu U aHanus
TaHHBIX

BbazoBeie onepannu ¢ DataFrame B Pandas.
WNunexcamus u Be10op nanubix (loc, iloc).
OuibTparys cTpok no ycnosuro. Co3ganue,
MoaudUKaIKs U yIaJIeHUE CTOJIOIOB.
CopTtupoBka JaHHBIX. Arperaius JaHHBIX C
MOMOIIBbIO MeTO10B groupby() u agg().

K, P3

ba3zoBele onepanuu U aHanus
JaHHBIX

[IpenBapurensHas 00paboTKa TaHHBIX:
paboTa ¢ mpomycKkamMu U AyOIruKaTaMH.

K, P3




HaumenoBanme pa3jaena
(TembI)

Conep:xkanue pasaena (TemMbl)

®opma

TeKYII
ero

KOHTPO
Js

3

4

Crpareruu o0paOOTKH MPOMYIIEHHBIX
naHHBIX: oOHapyxenue (isnull()), ynanenue
(dropna()), 3amoaenue (fillna()). Merozsr
BBISIBJIICHUSI U yIaJICHHS TyOJTUKATOB.
[TpuHIUIIBI 0OECTIEYeHNS IIETTOCTHOCTH H
YUCTOTHI JAHHBIX HA MPAKTUIECKUX
prUMepax.

Buzyanuzanus u
HUCCIIE0BATEILCKUN aHaIn3

BI/I3yaJII/IBaI_[I/I$I JAaHHBIX AJI aHaJIn3a U
HCCJIEIOBAHMUS.

[TocTpoenne 6a30BBIX TPadUKOB C
ucrnonb3zoBanuem Matplotlib u Seaborn:
TUCTOI'PpaMMBI, CTOJI6‘-IaTBI€ AuarpamMmel,
nuarpammbl paccesHus. UTHCTpyMeHTH s
BU3YaAJIbBHOT'O UCCIICAOBAHUA
pacnpenesieHni U B3auMOCBSI3EH MEXKIY
TNCPCMCHHBIMHU.

K, P3

[IpeobpazoBanue u
oborareHne JaHHBIX

OcCHOBBI pa0OTHI C TEKCTOBBIMU JJAHHBIMU B
Pandas.

Pabora ¢ TEKCTOBBIMH CTOJIOI[AMHU B
DataFrame. bazoBbie CTpOKOBBIE METO/BI B
Pandas (.str.lower(), .str.replace(),
str.split()). [Touck u GpumbTpanust JTaHHBIX
M0 TEKCTOBBIM mabioHaMm. [Ipumepsr
OYHUCTKH U TPEABAPUTEIHHON 00pabOTKH
TEKCTOBOW MH(OPMAIIHH.

K, P3

I/IHTGFpaI_II/I}I 1 aBTOMAaTU3alus
00pabOTKHU TaHHBIX

CoOopka naimiaitHa 00pabOTKU JaHHBIX U
UTOTOBOE MTOBTOPEHHUE.

O06001eHre N3y4eHHOTO MaTepHaia.
ITocTpoeHue CKBO3HOIO IpuMepa
(maitruraitHa) 0OpabOTKU JaHHBIX: OT
3arpy3KH ChIPBIX TAHHBIX JI0 TOTYYCHHS
YUCTOr0 Habopa, FOTOBOTO /ISl aHATTN3A.
OO6cyxaeHne Tydnx IpakTUK U
TUMTUYHBIX OMIHOOK.

K, P3

WuTerpanus 1 aBTOMaTH3aIHS
00pabOTKHU JaHHBIX

BBenenue B aBTOMaTH3aIUIO U CO3/IaHUE
OTYETOB.

OcCHOBBI aBTOMaTH3alIUU [TPOIIECCOB
00pabOTKHM JaHHBIX: CO3/IJaHNE CKPUIITOB Ha
Python. I'enepanus cBOHBIX TaOIUI U
oT4eTOB cpeacTBamu Pandas. Dxcnopt
pe3yabTaToB aHanu3a B (aitnbl. Kpatkuii
0030p HarnpaBiIeHUHN TSI TadTbHEUIIEro
U3Y4YECHUSI.

K, P3




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

2.3.2 3aHdATHSA CEMHUHAPCKOI0 THUIIA

He mpenycmoTrpensl

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

2.3.3 JIaGopaTopHbIe 3aHATHS

HaunmeHoBaHue pa3nesia (TeMbl)

HaumeHoBaHue 1a60paTOPHBIX padoT

®opma
TeKyIlero
KOHTPOJIsl

2

3

4

OcHOBBI pa0OTHI C JTAHHBIMU B

python

3HaKOMCTBO C pa0OYUM OKPYKECHUEM.
VYcranoBka u HacTpoiika Python, Jupyter
Notebook. OcnoBsl cunTakcuca Python:
HepeMEeHHbIE, THITBI JAHHBIX, CTPYKTYPBI
(criuckwm, cinoBapu). Pabora ¢
oubimoTtexkamu (import).

JIP

OcHOBBI pabOTHI C JTAHHBIMU B

python

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

3arpy3ka nanueix u3 CSV-gaiina B
DataFrame. cnonb3oBanue

meTon10B head(), tail(), info(), describe() s
NEepBUYHOTO aHanmu3a. HaBuramms mo
DataFrame.

JIP

OcHOBBI pabOTHI C TAHHBIMH B
python

bazoBsie oneparuu ¢ qanasiMu B Pandas.
WNunekcarus 1 BBIOOp JaHHBIX C
rmoMo1bio loc 1 iloc. Co3xanne HOBBIX
ctos610B. COpTUPOBKA TaHHBIX IO
3HAYEHUSAM CTOJIOIA.

JIP

ba3zoBele onepanuu 1 aHanus
TaHHBIX

OunpTpays U arperamys JaHHbIX.
QOuIbTpaIys CTPOK MO OTHOMY U
HECKOJIBKUM YCIIOBHSIM. [ pynmupoBka
JAHHBIX C TTIOMOIIBIO groupby().
[IpumeneHue arperupyrommx QyHKIui
(sum(), mean(), count()).

JIP

ba3zoBeie onepanuu U aHanus
TaHHBIX

OObeauHeHNE TaHHBIX U3 HECKOJIBKHX
HCTOYHHUKOB.

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

JIP

ba3oBbie onepanyu u aHanu3
JAHHBIX

[Touck u 06paboTKa MPOIYIIICHHBIX
3HAYEHUM.

[Touck nmpomyckoB ¢ momMortiso isnull().
Crpateruu oOpabOTKH: yaaneHHe
cTpok/cTonbnos (dropna()), 3amoaHeHNE
KoHCcTaHTol i Meauanoii (fillna()).

JIP

ba3zoBeie onepanuu U aHanus
JaHHBIX

PaboTa ¢ mybmrkaTaMu U aHOMAJTHSIMHU.

JIP




HaunmeHoBaHue pa3nesia (TeMbl)

HaumeHoBaHue 1a60paTOPHBIX padoT

®opma
TeKyIlero
KOHTPOJIsSl

2

3

4

[Touck u yganeHue NOTHBIX TyOIUKAaTOB
(duplicated(), drop_duplicates()). [Touck
AHOMAJIMU C UCIOJIb30BAHUEM
OTIMCATENhHBIX CTATUCTUK U BU3yaJIU3aIluN
(boxplot).

Buzyanuzanus u
HUCCIJIENOBATEILCKUN aHaAIN3

Busyanmzanus nannbix: ocHoBel Matplotlib.
[TocTpoeHne MMHEHHBIX TPaUKOB,
TUCTOTPaMM U IMarpaMM PacCesHHUSL.
Hactpoiika noamnuceit oceil 1 3arojao0BKOB.

JIP

Buzyanuzanus u
HUCCIJIENOBATEILCKUU aHaIN3

Buszyanmzanus nanHbix: Onbiaroreka
Seaborn.

[TocTpoeHre cTaTUCTUUECKUX
rpa¢ukos: barplot, histplot, scatterplot.
Co3anne BU3yalu3aluil 1 aHaIn3a
pacnpenesieHui U B3anMOCBSI3EN.

JIP

10.

Buzyanuzanus u
HUCCIIENOBATEILCKUN aHaIN3

Co3anne CBOAHBIX TaOJIHII.
Conepxanue: [locTpoeHre cBOIHBIX
TaOJIUI] C IIOMOIIBIO

MeToja pivot_table() ans arperanuu u
aHaji3a JaHHbBIX.

JIP

11.

[IpeoOpa3zoBanue u
oOoraitesne TaHHbIX

[IpeoOpazoBanue JaHHBIX: paboTa C naTaMu
1 BpEMEHEM.

Conepxanue: [IpeoOpa3oBaHme CTPOK B
dopmar datetime. M3Bneuenue
KOMIIOHEHTOB J1aThl (TOJI, MECSII, ICHB ).
Pacuet pa3uui Mexay naTamu.

JIP

12.

[IpeobpazoBanue u
oborareHne JaHHBIX

[IpeoOpa3oBaHue TaHHBIX: KOAUPOBAHUE
KaTerOpUaJIbHBIX MPU3HAKOB.
[Tpumenenue meronos Label Encoding u
One-Hot Encoding nyis mpeobpa3oBanus
TEKCTOBBIX KaTEerOPUAIbHBIX TAHHBIX B
YHCIIOBOM (hopmar.

JIP

13.

[IpeobpazoBanue u
oborareHne JaHHBIX

PaboTa ¢ TEKCTOBBIMH IaHHBIMHU B CTOJIOAX
DataFrame.

[Ipumenenue cTpokoBbIX MeTo10B Pandas
(.str): mpuBeIEHUE K PETUCTPY, 3aMEHA
MOJICTPOK, pa3/ielICHUE TEKCTa HA YaCTH.
ITouck nmoacTpox.

JIP

14.

[IpeobpazoBanue u
oborareHne JaHHBIX

PaboTa ¢ kaTeropuaibHbIMU JTaHHBIMU
3akoAupyiTe KaTeropuaibHbIe
nepemMeHHbIe pa3HeiMu MeToaMu (Label
Encoding, One-Hot Encoding), cpaBHuTE
pe3yabTaThl MPeoOpa3oBaHUSI.

JIP

15.

I/IHTGFpaI_II/I}I 1 aBTOMAaTU3alusa
00pabOTKHU TaHHBIX

ABTomaru3zanus 00paboTKH: HalTUCaHNE
dbyHKIMA 1 ux npumeHeHue k DataFrame.
Co3nanue noinbp30BaTENbCKUX (PYHKITHIA.
[Tpumenenue GyHKIU K cTONIONAM U
crpokam DataFrame c

ucrnonb3oBanueM apply() u applymap().

JIP




®opma
Ne HaunmeHoBaHue pa3nesia (TeMbl) HaunmeHoBaHue J1a00paTOPHBIX padoT Telcyﬁlero
KOHTPOJIsA
1 2 3 4
Wurerpamus u apromatuzaius | CKBO3HOH MPOeKT (4acth 1). JIP
00pabOTKHU TaHHBIX Pemenne KOMIJIEKCHOM 3a/1auu: 3arpy3Ka
16. CBIPBIX JJAHHBIX, UX OYHCTKa, 00paboTKa
MPOIYCKOB U JyOIHKATOB, IEPBUYHBII
aHaJu3
Wuterpamus u aBromatuzanus | CKBO3HOM MPOEKT (YacTh 2. JIP
00pabOTKU JAHHBIX [Iponomkenne mpoekTa: mpeodpaszoBaHue
17. JIAHHBIX, YTIyOJICHHBIN aHAIHN3,
BU3yaJIn3alusl KIIFOUEBbIX HHCANTOB U
dbopMUpOBaHNE UTOTOBOTO OTYETA.

IHpumeuanue: JIP — omuem/3auguma nadopamopuoui pabomul, KII - gvinonnenue kypcosoeo npoexma, KP - kypcogou
pabomul, PI'3 - pacuemno-epagpuueckoco 3adanus, P - nanucauue pegpepama, D - scce, K - xomnoxeuym, T —

mecmuposanue, P3 — pewenue 3adau.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX pa0oT (IIPOEKTOB)

He npenycMmoTtpensl

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecneYeHH sl A CAMOCTOSATEIbLHON padoThI
00y4YaOIIUXCS M0 JUCHUILINHE (MOIYJIIO)

[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 TexHoIorui, 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-METOAMYECKHUE MaTepuajbl I CaMOCTOATEIBLHONH pabOThl O0YyYalOIUXCs W3
YKCJla MHBAJIKUIOB U JIML C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocrasnstorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUUYEHUSIM HX 30POBbS U BOCIIPUATHS HHPOPMAIUH:

JUJis U1 ¢ HapYIICHUSIME 3PCHUS:

— B TIeYaTHOM popMe YBETUICHHBIM MIPUPTOM,

— B (popmMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B Ie4aTHoi (opme Ha s3bike bpaitns.
JI7st UL ¢ HapyIISHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B popMe JIEKTPOHHOTO IOKYMEHTA.
JUJist vI1 ¢ HapyYIICHUSIMA OTIOPHO-JIBUTATEILHOTO amnmapara:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

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



3. O6pa3zoBare/ibHbIEe TEXHOJIOTHH
B cootBerctBuu ¢ TpeboBanusmu GI'OC B mporpaMma TUCHMILIMHBI MpelyCMaTPUBAET
UCMOJIb30BaHUE B Y4eOHOM IIpollecce CIEAYIOIUX 00pa30BaTENbHbIE TEXHOJIOTUU: YTEHHUE
JEeKIMA C HWCHOJb30BAHMEM MYJIBTUMEAMWHBIX TEXHOJOTH; METOJ MajlblXx Tpymm, pa3doop
IIPaKTUYECKUX 3a/1a4 U KeiCOoB.
[Tpu 0O6yueHHUn HCIOIB3YIOTCS CIEAYIOIUE 00pa30BaTEIbHbIE TEXHOIOTHHU:

— TexHonmoruss KOMMYHMKaTHMBHOIO OOydYeHHs — HampaBieHa Ha (OpMHpPOBaHHE
KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH CTYJAEHTOB, KOTOpas ABIseTCS 0a30BOM, HEOOXOAUMOM JIIs
aJlanTallud K COBPEMEHHBIM YCIOBUSAM MEKKYJIBTYPHONH KOMMYHHUKALIUH.

— TexuHonorust pazHoypoBHeBoro (auddepeHurpoBaHHOr0) OO0Yy4YEeHHsT — MpEeAroyaraet
OCYILIECTBJICHHE IO3HABATEIILHOW JAEATEIIBHOCTU CTYIAEHTOB C YYETOM MX HHIMBHyalbHbBIX
CIIOCOOHOCTEH, BO3MOXHOCTEH M MHTEPECOB, MOOMIPsSl MX PEaln30BbIBATH CBOM TBOpYECKUI
noreHiyan. Co3aHue M UCHOJIb30BAHUE TMATHOCTUYECKHUX TECTOB SIBIAETCS HEOThEMIIEMOU
YacThIO JAHHOW TEXHOJIOTHH.

— TexHonmoruss MOIYJIBHOTO OOYy4EHUS — MpelycMaTpuUBaeT JeJeHHE COJEepKaHUs
JUCLUTUTMHBI HA TOCTATOYHO aBTOHOMHBIE pa3zesibl (MOLyJH ), MHTETPUPOBAaHHBIE B OOIIHIA KypC.
— MHWudopmannonHo-koMmyHuKanmonnele texHonorun (MKT) - pacmupsior pamku

00pa3oBaTeNbHOrO MpOIecca, MOBBIIIAS €ro MPAKTUYECKYI0 HAMpPaBIEHHOCTh, CIOCOOCTBYIOT
MHTCHCU(UKAIIMM CAMOCTOATENBHOM pabOThl ydalMXcsi M IOBBIIICHUIO IO3HABATEILHOM
aktuBHOCTH. B pamkax UKT Beiaenstorcst 2 BUja TEXHOJIOTHIA:

— TexHONOTHsI HCHOJB30BAHUS KOMIBIOTEPHBIX HpPOTpaMM — IMO3BOJSET 3((HEKTUBHO
JIOTIOJIHUTB IIpo1riecc 00yUeHUs A3bIKY Ha BCEX YPOBHSX.
— IHTEepHET-TeXHOJIOTMM — MPENOCTaBISAIOT LIMPOKUE BO3MOKHOCTU Ul IIOMCKA

UHpOpMaInH, pa3padOTKH HAYYHBIX TPOCKTOB, BEICHUS HAYUYHBIX HCCIICIOBAHUH.

— TexHonorus HWHIUBUAYATH3AIUU OOYYCHHS — TMOMOTAeT pPeaTr30BBIBATH JHYHOCTHO-
OPUCHTHUPOBAaHHBIA TIOJXOJ, YYHUTHIBas HMHIWBUAyAJIbHBIE OCOOCHHOCTH U TIOTPEOHOCTH
yUaITIXCA.

— [IlpoekTHast TEXHOJOTHSI — OpPWUEHTHPOBaHA Ha MOICITUPOBAHHE COIHAIBLHOTO
B3aMMOJICHCTBHS yYalllUXCSl C IIENbI0 pEIICHHs 3aJadd, KOTOpas OIpelnessieTcs B paMKax
poeCCHOHATBLHON TOATOTOBKH, BBIACTSS Ty WM HHYIO MPEIMETHYIO 00JIaCTh.

— TexHonoruss oOydeHUss B COTPYIHHUYECTBE — peAM3yeT HACK B3aWUMHOTO OOydYeHWUS,
OCYIIECTBIISII KaK WHIMBHIYaJbHYIO, TaK M KOJUICKTUBHYIO OTBETCTBEHHOCTHh 3a pEICHHE
yueOHBIX 3a7ad.

— MHrpoBas TeXHOJIOTHSI — TTO3BOJISIET PAa3BUBATH HABBIKK PACCMOTPEHHS psiia BO3MOYKHBIX
Croco00B pelieHus MpodIeM, aKTUBU3UPYS MBIIIJICHUE CTYJSHTOB U PACKPBIBasl TUYHOCTHBIN
MOTEHIIMAJ KaXKJI0TO yJarerocs.

— TexHonorus pa3BUTHS KPUTUYECKOTO MBIIIIEHUS — CHOCOOCTBYeT (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEH JMYHOCTH, CHOCOOHOW KPUTUYECKH OTHOCHUTHCS K WH(GOpPMAIMH, YMEHHIO
oTOMpaTh HH(OPMALIHIO JJISI PEIICHUS TOCTABJICHHOH 3a1a4u.

KomriekcHOe MCTOb30BaHHWE B YU4EOHOM TIPOIECCE BCEX BBINMICHA3BAHHBIX TEXHOJIOTHH
CTUMYJHUPYIOT JIMYHOCTHYIO, WHTEJUICKTYAIbHYIO aKTUBHOCTH, Pa3BHBAIOT I103HABATEIbHBIC
MPOIIECCHI, CIOCOOCTBYIOT (hOPMHUPOBAHUIO KOMIIETCHIIMH, KOTOPBIMU JOJDKEH 00J1a/1aTh
OyIyuuii CrieuaIncT.

OCHOBHBIE BUJIbI HHTEPAKTUBHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHIA BKITIOYAIOT B CEOsI:

— paboTta B MaIbIX TpyIax (KOMaH/Ie) - COBMECTHAs JeSTEIIbHOCTh CTYICHTOB B IPYIITIE MO/
PYKOBOJICTBOM JIUIepa, HAIIpaBJICHHAS HA pElIeHUe O0MIeH 3a/1a4i IyTEM TBOPUECKOTO CIIOKEHHSI
pEe3yNbTaTOB WHIUBUAYATbHOW padOThl WIEHOB KOMAaHABI C JICJICHHEM TOJTHOMOYHHA U
OTBETCTBCHHOCTH;

— TMPOEKTHAsl TEXHOJIOTHSI - HHAWBHUyallbHASl WU KOJUIEKTUBHASI AESITEILHOCTD 110 0TOODY,
pacrpeneneHrIo ¥ CUCTeMaTH3aIli MaTepralia 1Mo ONpeIeICHHON TeMe, B pe3yJbTaTe KOTOPOM
COCTaBIISIETCSI POCKT;



— aHaNU3 KOHKPETHBIX CUTyallMil - aHAIW3 peajbHBIX MPOOJEMHBIX CUTYallMid, HMMEBIINX
MECTO B COOTBETCTBYIOIEH 001acTH MPO(EeCcCHOHANBHON AEATEIBHOCTH, M MOUCK BapUaHTOB
Jy4IIUX PELICHUN;

— Pa3BUTHE KPUTUYECKOI'O MBIIUIEHUS — 00pa3oBaTebHas JeITEIbHOCTh, HAallpaBI€HHAs Ha
pa3BUTHE y CTYIEHTOB PAa3yMHOT0, Pe()JIEKCUBHOIO MBIIUICHUS, CHOCOOHOTO BBIABHHYTH HOBBIC
UJCH U YBUIETH HOBBIE BO3MOKHOCTH.

IMomxon pa3bopa KOHKPETHBIX 3agad M CUTyalldil IIMPOKO HCIOJNb3YyeTcsd Kak
npenojiaBaTesaeM, TaKk U CTyAE€HTaMHM BO BpeMs JIEKIMH, JaOOpaTOPHBIX 3aHATHH M aHaJIn3a
pe3yIabTaTOB CaMOCTOSATENBHOM pabOThl. JTO OOYCIOBIEHO TEM, YTO NPU HCCICAOBAHUH U
peLIeHNH KaX10i KOHKPETHOM 3a1aull UMeeTCsl, Kak IPaBUIIO, HECKOJIBKO METOJIOB, a 3TO TpeOyeT
pa3dopa U OLIEHKH LIEJI0H COBOKYITHOCTH KOHKPETHBIX CUTYaIIHH.

KOJIHY€eCTBO
Cemect Hcnonb3yemblie HHTEPAKTHBHbIE
Buja 3ansaTus HHTEPaKTHBHbI
p o0pa3oBaTe/IbHbIC TEXHOJIOTHHU
X 4aCOB

[TpakTnyeckue 3aHATHUSA B pexxumax
3 JIP B3aUMOJICUCTBUS «IIPENOJABATENlb — CTYIEHT» U 10

«CTYJEHT — CTYJCHT»

HTtoro 10

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

Tewmbl, 3a1aHus ¥ BOMPOCHI UISI CaMOCTOSITENILHON pabOThl MPHU3BAaHBI CHOPMHUPOBATH
HaBbIKM TIOMCKa HMH(OpPMALUM, YMEHHS CaMOCTOSITENbHO pPACHIMPATH W YIIIYONATh 3HAHMUS,
MOJIYYEHHBIE B XO/€ JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUM.

[Tonxon pa3bopa KOHKPETHBIX CUTYaLUN IIUPOKO UCIIOJIb3YETCS KaK MpernojaBaTesieM, Tak
U CTYJCHTaMHU IIPH MPOBEICHUHU aHAIIN3a PE3yIbTATOB CAMOCTOSTEIIbHON PaOOTHI.

Jlisg Ui ¢ OrpaHUYeHHBIMU BO3MOXHOCTSMHU 3J0POBbSI IMIPEIyCMOTPEHA OpraHu3alus
KOHCYJIbTALIUM C UCIIOJIb30BAHUEM DJIIEKTPOHHOMU IMOYTHI.

Jlnig au1 ¢ HapyIIeHUSIMU 3PEHUS:

— B [1I€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

Jyist L ¢ HapyUIEHUAMHU CIlTyXa:

— B TIe4aTHOM (opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

Jlnig au1l ¢ HapyIIeHUSIMA OIIOPHO-JIBUTATEILHOTO amnmnapara:

— B Ie4aTHo (opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

Jlist Ui ¢ orpaHUYeHHBIMH BO3MOXKHOCTSIMU 37I0pPOBbSI MIPEAYCMOTPEHA OpraHu3aIus
KOHCYJIbTAIIMI ¢ NCMOJIb30BAHUEM AJIEKTPOHHON MOYTHI.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

4. OueHOYHbIE U METOAUYECKHE MATEPHAJIBI
4.1 OueHoyHble cpeAcTBA ISl TeKYIIero KOHTPOJA  YCHeBAeMOCTH H
NMPOMEKYTOYHOI aTTecTAlNU

OneHouHbIC CpeACTBa IMpEIHA3HAYEHBI /Ui KOHTPOJIS M OIEHKH 00pa30oBaTeNIbHBIX
JOCTMDKCHUH OOYyYalolUXCs, OCBOMBIIMX TPOTpaMMy Yy4e€OHOW IUCHUTIIUHBI «MeTo b
POTPaMMHUPOBAHUS.



O1eHOUHBIE CPEJCTBA BKIIOYACT KOHTPOJIbHBIE MaTepHalbl I MPOBEIACHHUS TeKYIIero
KOHTPOJIsI B JOpME PAa3HOYPOBHEBBHIX 3aJaHUI, W NMPOMEKYTOUHOH aTTecTamuu B (opme
BOIIPOCOB U 33JJaHU K 3a4€Ty U IK3aMEHY.

OueHo4HbIE CpeAcTBAa Ul WHBAJIWAOB U JIMI] C OTPAaHMYCHHBIMH BO3MOKHOCTSIMU

3JI0pOBbsI BHIOUPAIOTCA C YU€TOM UX MHAMBHUIYaTbHBIX ICHXO(PU3MUECKUX 0COOEHHOCTEH.

— IIp¥ HEOOXOANMOCTH MHBAJIUAAM U JINIIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS
IPEJOCTABIISCTCS JOTIOJHUTEIFHOE BpeMSs JIJIs IOATOTOBKM OTBETA HAa 3K3aMEHE;

— IIpY TIPOBEJICHNUU MIPOLEAYPHI OICHUBAHUS PE3yIbTaTOB OOYUCHHS MHBAINIOB U JIHII C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBSI IPEAYCMATPUBACTCS MCIOIH30BAHUE TEXHUUECKUX
CpPE/ICTB, HEOOXOMMBIX UM B CBS3M C X MHIUBHyaIbHBIMU OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCSI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3/T0OPOBbS
M WHBAINAOB TMPOIEIypa OLEHHBAHUS pE3yIbTaTOB OOYYEHHS 10 JUCHUIUIMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHWBaHMS PE3yIbTATOB OOYYEHUS WHBAJIUIOB U JIUIl C OTPAaHUYECHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsSI 110 JTUCHUIUIMHE (MOXYJIO) TPENyCMaTpUBAET IPEAOCTABICHHUE
uHGopManuu B ¢opMax, AJANTHPOBAHHBIX K OrPAHWYEHUSIM HX 3JI0POBBS M BOCIPHSITHS
uHpOpMaLnu:

JUst UL ¢ HapyIICHUSIMH 3PEHUS:

— B [1I€4aTHON (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOT O TOKYMEHTA.
JUid U1 ¢ HapyLIEHUSIMU CiIyXa:

— B TIe4aTHOM (opme,

— B (hopMe 2IEeKTPOHHOTO TOKYMEHTA.
Jlnisg au1 ¢ HapyIIeHUSIMA OIIOPHO-JIBUTATEILHOTO amnmnapara:

— B Ie4aTHO (opme,

— B (hopMe 3JIEKTPOHHOTO JIOKYMEHTA.
JIaHHBIN TIepeyeHb MOXET OBbITb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

CTpyKTypa OLllEHOYHBIX CPEICTB IJISl TEKYIIed U MPOMEeKYTOYHOI aTTecTalnu

Kon HaumenoBanue
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Texymuit KOHTPOJIb
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5 | aBromaTtu3anusi o0paboTKu ML22: pL.14. | 384ery 7.8, 10. 11. 13-16
JTaHHBIX LLM-2.2 14,16,17 >




Iloka3aTeu, KPpUTEPHHU U LIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIUI

CootBercTBe INMOPOrOBOMY VPOBHK) OCBOCHMSI KOMIETCHLMH IJIAaHUPYEMbBIM
pe3ysbTaTaM 00y4eHUs! M KpUTEPHSIM UX OLICHUBAHUs (OLICHKA: YAOBJETBOPUTEIBHO /324TEHO):

OIIK-2

Cnoco0eH mMpoBOAUTHL IOJ HAYYHLIM PYKOBOACTBOM HCCJIE€IOBAHHE HA
OCHOBE CYIIECTBYIOIIMX METOI0B B KOHKPEeTHOI o0JacTH
npo¢ecCHOHATbHOU IeSITeJIbHOCTH

OIIK-2.2

Dopmynupyem 2unomesbl, naanupyem u 6blnOIHACH
IKCnepumenmsl, 00padbamuoléaem u UHMeEpPnpemMupyem noay4yeHHbsle
OanHble ¢ UCNOIb306aHuem cneyuanuzuposannozo 1IN0

3namep

OcnogHble smanst UCCIe008amMeNbeKo20 YUKIaA (cunomeza —
9KCNepUMEeHmM — AHAIU3 — 6blBOD).

Ipunyunel popmuposanus nposepsaemuix 2unome3s Ha OCHO8E OAHHDBIX.
bazosvie memoovl eusyanuzayuu 0isi UHMeEPNPEeMayuu pe3yibmamos.

Ymemo

Dopmynuposame npocmoie 2unome3svl, npogepsiemvle Memooamu
ananuza OaHHwulXx (Hanpumep, "cpednue 3Havenus 08yx epynn
pazauuaromes”).

ITnanuposams u 66inoIHAMb 6A308blE IKCHEPUMEHMBL NO 0OPAbOMKe
OaHHbIX (CpasHeHue epynn, aHaiu3 pacnpeoeneHull).
Busyanuzuposams u unmepnpemuposams pe3yibmamsl AHaIU3da ¢
nomowwvio bubnuomex Matplotlib/Seaborn.

Bnaoemo

Hasvikamu ucnonvsosanus Pandas onsa npedsapumenbHo2o anaiusa
OAHHBIX U NPOBEPKU 2UNOME3.

Texnuxamu coz0anus 6a308bIX 8U3yaIU3aAyULl 0Jis NPeOCmagieHus
pe3yIbmamos IKCHepUMeHma.

OIIK-6

Cnocoben pa3padaTbiBaTh  AJTOPUTMBI M KOMIIBIOTEPHBbIE
NMPOrpaMMbl, IPUTOHbIE JJI51 NPAKTHYECKOT0 NMPUMeHEeHHUs

OIIK-6.2

IIpumensem Memoobl CMPYKMYPHO20 u 00veKmHo-
OPUEHMUPOBAHHO20 NPOPAMMUPOSAHUA, CO30Aem MOOYIbHblE U
macwmaoupyemoie npozpammol

3namo

OcHogHble npuHYyUnsl CMPYKMYPHO20 NPOSPAMMUPOBAHUS
(nocnedoseamenvHoCmb, 8emeneHUe, YUKIbl, PYHKYUL).
Ipunyunsi modyroHocmu Ko0a u op2aHu3ayuU NpoeKma

Ymemo

Co3zoasamv yHKyuu 0151 UHKANCYIAYUU TOSUKU 00pAOOMKU OAHHBIX.
Hcnonvzoeamuv kiaccel 051 0peaHu3ayuu Kood, C83aHHO20 C
00pabomKol OAHHbIX.

Pazousamv k00 Ha nocuueckue mooynu (omoenvHovle aiinivl .py).

Baaoemw

Hagvlkamu Hanucanus vumaemozo u CmpyKmypuposanHo2o Kood Ha
Python.

Texnuxkamu co30anusi MHO2OGhalIo8bIX NPOEKMO8 011 00pabomKu
OAHHUIX.

OchosHbIMU npuemamu peghakmopunea Kooa 0 Yayuuenus e2o

CMpPYKmMypeol.

BD-1

Cnoco0eH ocymecTBJISITb NMOUCK, CcOOP, OYMCTKY M MpeABAPUTEIbLHbIH
AHAJIU3 TaHHBIX

BD-1.4

Omoupaem npu3naxu OAGHHBIX, 3HAUUMBLE 01 UCC1E008AHU

3namop

OCHOBHbIE MUNBL OAHHBIX (llMCJZOGble, KameecopuajbHble, meKCl’l’lOGble)
U Memoobl Ux nepeuUvYrHoco anaiusd.

Ymemo

8bINOIHAMb NEPEULHBLU AHAIU3Z NPUSHAKOS (paciem 6a308blxX
CMAamucmux, nocmpoenue 2paghuxkos pacnpeoeietust) ¢ NOMOUbIO




oubauomex Pandas u Matplotlib/Seaborn, ombupams npusnaxu Ha
OCHOB8€ aHANU3A KOPPeNAYU.

Baaoemw

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

BD-2

Cnoco0eH onpeaensiT TpeOGOBaHUsI K HA0OpaM JAHHBIX /ISl peLICHUsI
3a/1a4 MAIIHHHOI0 00y4YeHHsl, IPOBOIUTH PA3MeTKy U aHAJIN3 Ha0opoB
AAHHBIX, OEHUBATHh KA4eCTBO JaHHbIX, 00ecle4YnBaTh HeNMpepbIBHYI0
HHTErpanuio 1aHHbIX

BD-2.2

Pabomaem c¢ oOanuvimu, ¢ mom uucie codbupaem OanHvle U3
PAa3po3HEeHHBIX UCHLOYHUKO8, NPOGePsiem OAHHbLE HA KOPPEKMHOCHb

3namo

OCHOBHble CMPYKmMypbl OanHulx 6 Python (cnucku, crosapu) u
cmpykmypsl dannvix budbuomexu Pandas (Series, DataFrame);
ocHosHbvle hopmamul gpaiinos (CSV, JSON, XLSX) u cnocoowt ux
YmeHusl.

Ymemo

3aepyscame 0aumwvie uz gaiinos paziuunvlx popmamos (CSV, JSON) 6
obvexmul Pandas DataFrame,; npogeepsimb Oannvle Ha HATUYUe
NPONycKos, 0YOIUKAMO8 U AHOMATbHBIX 3HAYEHULL, 8bINOIHAMD
bazoevle onepayuu no ouucmke OaHHbIX (yoanreHue 0yoIuKamos,
3aNOHeHUue NPONYCcKo8 DA308bIMU MEMOOAMU).

Bnaoemo

MEeXHOI02UAMU YMEHUsL OAHHBIX C
nomowwto pandas.read_csv(), pandas.read_json();, memoodamu
NepeuYHOL NPOBEPKU OAHHBIX

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

ML-2

Cnoco0eH mnpuMeHsTH (yHIaMeHTAJIbHble TPHHUUNBI M MeETOAbI
MALINHHOT0 00y4YeHHs1, BK/II0Yas NOAT0TOBKY AAHHBIX, OLEHKY KaYecTBa
Mojiesieil 1 padoTy ¢ NPU3HAKAMH

ML-2.2

Ilpumensem memoovl npedsapumenbHoil 00padOMKU OAHHBIX U
padomul ¢ npUHAKAMU

3namop

bazosvie Memoovl nPedodOPAbOMKU OAHHBIX. MACUMAOUPOsanLe
YUCTLOBbIX NPUSHAKOG, KOOUPOBAHUE KAME2OPUALbHBIX NPUSHAKOS
(One-Hot Encoding, Label Encoding).

Ymemo

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

Bnaoemo

HABLIKAMU UCNONb308aHUSL MpaHc@opmepos Scikit-learn Ons
1n0020MOBKU OAHHLIX K OdNbHeliuleMy aHAIU3).

PL-1

Cnoco0eH NpuMeHATH A3bIK NporpamMupoBanus Python nis pemenus
3axa4 B o01actu UU

PL-1.4

Ilpoekmupyem cucmemul pacnpeodenénnplx eviuucienuii na Python
0714 Ihhexkmuenoll 00padomKu HONLULO20 KOTUYECHIBA 3001

3namo

NPUHYUNDBL MOOYIbHOCIU U KOMINOHEHMHO20 N0OX00d Npu
APOEKMUPOBAHUU NPOCPAMMHBIX CUCTEM

0CHO8bI onmumusayuu kooa Ha Python (eekmopuszayus onepayuil,
aghghexmuenvie cmpyKmypvl OGHHbIX)

oubauomexu 0as pabomsl ¢ bonvuuMu obvemamu oanHvlx (Pandas,
NumPy) u ux 6nHympenHue mexanuzmvl 015 NOBbIULEHUS
nPOU3800UMENLHOCTU

Ymemo

APOEKMuUpo8amy U CMpyKmypuposams Koo 0151 00pabomku OaHHbIX 6
8UOe 102U1eCKUX MoOyiel




svlassAms "y3xue mecma" 6 npoyecce 0opabomku OAHHbIX U
APUMEHAMb MEeMOObl UX YCMPAHEHUSL

ahhexmueHo uCnoIbL308aMb 6CMPOEHHbBLE MEMOObL DUOTUOMEK
Pandas u NumPy 015 3ameHbl yuki086 u YCKOPEeHUsl 8bIYUCTEHUL
Bnaoemp HABLIKAMU CO30AHUS ONMUMUIUPOBAHHBIX KOHEeliepos (pipeline)
00pabomxu OaHHbBIX

Memooamu npoPUIUPOBAHUS KOOA OJist OYEHKU NPOU3BOOUMETIbHOCTIU
mexHuxamu pabomsi ¢ 6onvuwumu datasets ¢ UCNOIb308AHUEM YAHKOS
u 2¢hpexmusHvlx cmpamezuii 3a2py3Ku OAHHLIX

LLM-2 /looOyuyeHne u aganTanysi reHepaTHBHBIX MoJeJIei

LIM-2.2 Co3oaém ooyuarouiue Hadopvl OAHHBIX

3unamo OCHOBHblE IMANbl U NPUHYUNBL CO30AHUSA 0amMacemos 0l AHAIU3a
OaHHbIX, MPebOoBaHUsl K Kauecma)y OaHHbIX (NoIHOmA,
HenpomugopeuusoCcms).

Ymems 8bINOIHAMb DA308)10 PAZMEMK) U KAMe2oPU3ayuio OAHHbLLX,
Gopmuposams 8b100PKU OAHHBIX U3 PAZTUUHBIX UCHOYHUKOB.

Bnaoems Hasvikamu gopmuposanus u coxpanenus datasets 6 popmamax
CSV/JISON.

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WJIN HHbIE MATEPHAJIbl, HE00X0AUMbIe 1JI5l OLleHKH
3HAHWH, YMEHHUIi, HABBIKOB W (MJM) ONbITA JAeATEIbHOCTH, XaPAKTEPH3YIOIIMX ITaNbI
¢dopmMupoBaHus KOMIIETEHUMH B NpoLecce 0CBOEHHUs 00Pa30BaTeJIbHOM MPOrPaMMBbI

TunoBbIE 32124 IJI CAMOCTOSATEJILHOIO peIICHUA:

1. 3arpysure gannele u3 CSV-gaiina, onpenenure pasmep DataFrame, BoiBenuTe
nepBbie 7 CTPOK, MOJIYYUTE OCHOBHYIO CTATHCTUKY JUIS YHCIOBBIX CTOJIOIOB.
2. Jnist 3aganHOro0 Habopa JAHHBIX ONPEACTUTE CTOIOIBI C MPOMYIICHHBIMH

3HAYCHUSMU, BU3YaIU3UPYHTE KOJIMYECTBO MIPOILYCKOB, 3aII0JIHUTE IIPOIYCKU B YUCIIOBBIX
cTONIOIaX MEIMAaHHBIMU 3HAYCHHUSIMU.

3. Ordunprpyiitre DataFrame mo ycnoBuro (Hanmpumep, ToBapsl gopoke 1000 pyo.),
OTCOPTUPYHTE PEe3yNbTaT MO YOBIBAHUIO IIEHBI, COXPAHUTE B HOBBIN (Haidll.

4. Haiinure mosHble AyOIMKAaTHI B TAHHBIX, YIATUTE UX, OCTABUB MTEPBOE
BxoxkaeHue. [IpoBeppTe HaTMUKME YACTUYHBIX AYOJIMKATOB MO KIIFOUEBBIM IOJISIM.

5. CrpynnupyiTe JaHHbIE MO0 KaTErOPHM, JUIsl KaKI0W KaTeropruu MOCUUTaNnTe
cpeHee 3HaUeHHe, KOJIMYECTBO AIEMEHTOB M CTaHJAPTHOE OTKJIOHEHHUE 1IeJIEBOTO MOKa3aTels.

6. [TocTpotiTe rUCTOrpamMMy paclpeesICHHs BO3pacTa KJIMEHTOB U KOPOOYaTyro
Juarpammy Ui aHajiu3a BRIOPOCOB B IaHHBIX O JOXO/aX.

7. Co3pnaiite MaTpUIly KOPPEISAILU JJIs1 YUCIOBBIX MPU3HAKOB, BU3YAITU3UPYHUTE €€ C

MOMOIIbIO TeMI0BOM KapThl. [locTpoiite AuarpamMmsl paccessHus AJi1 Haubosee KOppeaupyrox
nap.

8. Ha ocHoBe cymiecTByrOmuUx CTON0I0OB co3/1aiiTe 2-3 HOBBIX MpPU3HAKA (HAIIPHMED,
BBIYHMCIICHHE BO3PACTa U3 JAThl POXKACHHUS, KATETOPU3ALMS 10 LIEHOBBIM CEIrMEHTaM).
9. Jnist cronb1ia ¢ TEKCTOBBIMU OT3BIBAMH BBITIOJIHUTE MPe100padOTKY: MPUBEANUTE K

HIDKHEMY PETUCTPY, YAAINUTE IYHKTYALUIO U CTOII-CJIOBA.



10.  TIpeobpasyiiTe CTpOKOBBIM cTONOCI] ¢ maTaMu B popmat datetime, BeIIeIUTE
MECALl U oA, HOCTpOﬁTe Fpaq)I/IK JUHaAMHUKHU ITOKA3aTCJIA 110 MCCALIaM.

11.  Coznaiite cBOgHYIO TaOIHIly, TOKA3bIBAIOIIYIO CPETHIOIO BRIPYUKY MO PETHOHAM
U TOBapHBIM KaTETOPHUsIM.

12. HaiiguTe BEIOpOCH B JaHHBIX ¢ TOMOIIBI0 MeTona IQR, 3amenuTe ux
I'PaHUYHBIMU 3HAYEHUSMH UM YIAIUTE COOTBETCTBYIOIINE CTPOKH.

13.  O6beaunure nBa DataFrame nmo oOmieMy Kiito4y, BBIITOJTHUTE Pa3HbIC TUIIBI
coeauHenuit (inner, left), npoananusupyiite pa3nuyus B pe3yibTaTax.

14.  Hanmmmute QyHKIMIO U1 OUMCTKHU U TpenoopadoTku DataFrame,
NPUMEHSIONIYIO CTaHAapTHBIE onepanuy (yaajaeHue JyOJuKaToB, 3al0JIHEHUE MPOITYCKOB, etc.).

15. [IpoBeauTe monHbIM aHaK3 HAOOpa JaHHBIX: OT MIEPBUYHON 3arpy3KH J10

BU3YaIM3al[MH KIIOUYEBBIX 3aKOHOMEPHOCTEH, 0(hOpMUB pPe3yIbTaThl B BUIE
CTPYKTYPUPOBAHHOT'O OTYETA.

16.  3akomupyiiTe KaTeropraibHbIC IepeMeHHbIe pa3HbIMH MeToiaMu (Label
Encoding, One-Hot Encoding), cpaBHuTE pe3ynbTaThl IpeoOpa3oBaHMUs.

17. [Ipoananu3upyiiTe NIpOU3BOAUTENBHOCTE onepanuii ¢ DataFrame, npumenure
METO/Ibl ONTUMH3AIUH (M3MEHEHHE TUIIOB JAaHHBIX, HCIIOJIb30BAHUE BEKTOPHBIX ONEpalnii).

18. Hanummre npoBepku Ha KOPPEKTHOCTH JAHHBIX: COOTBETCTBHE TUIIOB,
A0MMYCTHUMBIC NUAITa30HbL 3Ha‘{eHHI>'I, MMPOBCPKAa YHUKAJIIbHOCTU KIIFOYCBBIX I/II[CHTI/I(I)I/IKaTOpOB.

3a4yeTHO-3K3aMeHAINIMOHHbIE MAaTepHAJbI I MPOMEKYTOUYHOW  aTTecTaluu
(3K3aMeH/3a4€T)

Bonpocsl 1)1 NOATOTOBKH K 3a4eTy

1. Pounp si3p1ka Python u ero ocHoBHbix 6ubmmotek (Pandas, NumPy, Matplotlib) B
00paboTKe U aHan3€e JaHHbBIX.

2. OcHoBHBIE CTPYKTYpbl HaHHBIX OuOnmoreku Pandas (Series m DataFrame). Ux
CBOWCTBA U OTJINYMSL.

3. Mertonsl 3arpy3ku JaHHBIX U3 BHemHuX QaitnoB (CSV, Excel) B Pandas
DataFrame. KitoueBbie mapameTpbl QyHKIIUI YTSHHUS.

4. MeTtonbl IEpBUYHOTO MccenoBaHus AaHHBIX B Pandas: head(), info(), describe().
Kaxkyro nndopmaruio mo3BosseT MmoaydnuTh KaKIbli U3 HUX?

5. Wunexkcammss w  BeIOOp  jaHHbIX B DataFrame. Pazmuuusa — mexnay
Mmeronamu loc u iloc.

6. Mertoap! punsTparuu cTpok B DataFrame mo ogHOMY MM HECKOIBKUM YCJIOBHSIM.

7. Hasnauenne wu wucnosb3oBanue Meroza groupby() B Pandas.  Ilpumepsr
MPUMEHEHHUS arperupyronmx GyHKIu.

8. [Iporiecc oOBenmMHEHHMS IaHHBIX W3 Heckoibkux DataFrame ¢ momorisio
metoaa merge(). Tunsl coequuenuii (inner, outer, left, right).

0. [Touck wu oOpaborka mnpomnymeHHsix 3HaueHnd (NaN) B DataFrame.
Metoapt isnull(), dropna(), fillna().

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

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

12.  bazoBble METOJBI BU3YyaldH3allMU JAaHHBIX: TUCTOrpaMMa, JUarpamMma paccesiHus,

cronbyaras nuarpaMma. B kakux ciaydasx mpuMeHseTcsl KaKIbli Tl rpaduxa?



13. Paznuums wmexny Oubnmorexkamm Bu3yanmsanuu Matplotlib u  Seaborn.
[IpeumymectBa Seaborn 17t CTaTUCTUYECKOH rpaduKH.

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

15. Pabora ¢ TekcToBeIMU JaHHBIMU B cTtosiOnax DataFrame. OCHOBHbBIE CTPOKOBBIE
MeTOJIbI U3 Habopa .str B Pandas.

16.  Cozpmanue CBOIHBIX TaOiUIl C TMOMOLIbI0 Merona pivot table(). OcHoBHBIE
napameTpbl METOAA.

17. Hasnauenue um mpumenenue Metona apply() s DataFrame u Series. IIpumep
CO3JIaHUSI M0JIb30BATENBCKON (DYHKIIUH.

18.  OcHoBHBIE ATanbl MOATOTOBKH HaHHBIX (Data Preprocessing) mepen aHaau3om.

4.2 MeToanuyeckue MaTepuaJibl, onpeae/siionye npoueaypbl OueHMBAHUS 3HAHUIA,
YMeHHIi, HAaBBIKOB U (MJIH) ONBITA /AeATEJbHOCTH, XAPAKTEPU3YIOIIMX JTAMbI
¢dopmupoBaHus KOMIIETEH NI

MeToauyeckue PpeKOMeHIAUMU, OMNpeaesiioliie NPoUeaypbl  OleHHBAHMS
BBINOJTHEHHS] KOHTPOJILHBIX 32/ 1aHMIi:

3amaHue CUUTACTCS BHIMOJIHEHHBIM IPU BBHITIOJHEHUH CIIEAYIOIINX YCIOBHIA:

- MpeI0CTaBICH UCXOAHBIN Kot Ha C++ B cpeae Visual Studio

- IPOAEMOHCTPHPOBAHA PaOOTOCIIOCOOHOCTH PO PAMMBI

- CTY/ICHT ITOHUMAET UCXOIHBIN KOJ M OTBEYaET Ha BOIIPOCHI ITO0 €r0 OpraHU3alHu.

MeTtoauyeckue peKOMeHAAMH K cAave 3a49eTa

[Ipouenypa mpoMeKyTOYHOM aTTECTALMU MPOXOAUT B COOTBETCTBUU C [lonokeHueM o
TEKYILIEM KOHTPOJIE M MTPOMEXYTOUHOI arTectaruu ooydatoniuxcsi PI'BOY BO «KyoI'Vy.

Texymuii KOHTPOJIb YCIEBAEMOCTH CTYJIEHTOB IIPOBOJUTCS B LEISAX COBEPIICHCTBOBAHUS U
HETPEPHIBHOTO KOHTPOJISI Ka4ecTBa 00pa30BaTeIbHOIO MpoIiecca, MPOBEPKH YCBOCHHS Y4eOHOTO
MaTepuaia, aKTUBU3aLUU CaMOCTOSITENIbHON paboThl CTYJAEHTOB, CTUMYJIUPOBAHUS UX y4eOHOMH
paboTtel, obecnieueHus YHPexkTUBHOCTH 00pa30BaTENLHOTO MpOIlecca, MPeIyNPEKICHUS PHCKOB
OTYHCIICHUS CTYIEHTOB.

Texkymuil KOHTpOJIb 3HAHUK CTYIAEHTOB OCYILIECTBIIACTCA IIOCTOSHHO B TEYEHHE BCETO
ceMecTpa.

Buapl Tekymiero KOHTPOJS: YCTHBIM (IMCHbMEHHBIM) ONPOC Ha 3aHATHUAX; IMPOBEpKa
BBIMIOJTHEHUS] JOMAITHUX 3aJaHuil; MpOBEIEHUE KOHTPOJIBHBIX paboT; OIEHKAa AaKTHUBHOCTHU
CTYJICHTa Ha 3aHSTHUU.

CrynenTsl ouHoi ¢opMbl OOydeHHsI 00s13aHBI CAATh 3a4eT A0 Havalia dK3aMEHaIlMOHHOMN
CECCHH.

[To pe3ynbTaram cauu 3a4eTa BBICTABIISETCS OLICHKA «3aUTEHOY/ «HE 3aYTEHO».

BricTaBieHne 3a4€ToB ISl CTYIEHTOB OYHOU (DOPMBI OOYYECHHS MPOBOJISATCS B TIEPUOJ JO
JK3aMEHAIIMOHHOUN CECCUU.

[Ipu oTcyTCTBUM 3a4€THOM KHMXXKKHU Y CTYICHTA 3K3aMEHATOP HE UMEET MpaBa MPUHUMATH Y
HEro 3a4eT/’>k3aMeH. Takol CTyIeHT CUMTaeTcs HEe SBUBIIMMCS Ha 3ader/3K3aMeH. B
UCKIIIOUUTENIbHBIX CIydasX, Ha OCHOBAaHMM pPACHOPSIKEHUs JIeKaHa MpernojaBaTelb MOXKET
JOIYCTUTDH CTYJI€HTA K 3a4eTy/3K3aMeHy P HAJTUUUU TOKYMEHTA, YJOCTOBEPSIOIIETO TUUYHOCTD.

B nensx 00beKTHBHOTO OLIEHWBAHUS 3HAHUI BO BpEMsI POBEICHHUS 3a4€TOB U IK3aMEHOB HE
JIOIYCKAETCsl HAIMYKE Y CTYJIEHTOB TIOCTOPOHHUX MPEIMETOB U TEXHUYECKUX YCTPOKCTB.



CryneHTy, HCHOJB3YIOIIEMY B XOJE 3ayeTa Hepa3pelleHHbIE HCTOYHUKU M CPElCTBa
NoJlyueHus: MH(OPMAalLIUY, BBICTABIISETCS HEYIOBJIETBOPHUTENbHAS OIICHKA, U OH yHAajseTcs U3
ayJIUTOpPUH.

Bo Bpewms 3aueta CTyAeHTBI MOTYT IOJB30BAaThCS YTBEP)KICHHOW pabouel mporpammoit
y4eOHOI JUCUUIUIMHBL, KOTOpas JOJKHA OBITh B HAJIMYMU HA DK3aMEHE, a TAKXKE C pa3pelIcHHs
9K3aMEHATOpa CIPABOYHOM JIUTEPATYpPOH M IPYTUMH MTOCOOUSIMHU.

CryneHTsl, HapylIaoNMe NpaBuiIa MOBEACHUS MPU MPOBEJCHUM 3aY€TOB U SK3aMEHOB,
MOTYT OBbITh HE3aMEIJIUTENbHO yNalIeHbl U3 aAYAUTOPHH, K HUIM MOTYT OBITh MPUMEHEHBI MEPhI
JUCLHUTUTMHAPHOTO BO3JICHCTBHUS.

Ha 3auere/sk3aMeHe MOTYT IPUCYTCTBOBAThH PEKTOP, MPOPEKTOP 10 YUeOHOU paboTe, TeKaH
daxynbTera, 3aBenyromuil kadenpoil, Kkoropas obecreunBaeT ydeOHBIM mHpolecc MO JaHHON
muctuminHe. [IpucyreTBre Ha 9K3aMeHax U 3a4eTax MOCTOPOHHUX JIUI 0e3 pa3pelieHus: peKTopa
WIY TIPOpPEKTOpa Mo yueOHOH paboTe He TOMyCKaeTCs.

[Tocne npocnymuBaHus JIEKIIMU PEKOMEHYETCSl BBIIIOJIHUT YIPA)KHEHUS, IPUBOIMMBIE B
JICKIMU [T CaMOCTOSITEbHOM pabOThI, @ TAK)KE BHIIOJIHUTH HA KOMIBIOTEPE C HCIIOJIb30BAaHHUEM
cpensl Python 3agaun, npuBoaMMbIE B JIEKIIMH B KAUECTBE MPUMEPOB.

IIpu camocTosTeNbHONW paboTe CTYAEHTOB HEOOXOAMMO H3YYUTh JIUTEpaTypy,
NPUBEICHHYIO B NEPEYHSX, JUISI OCMBICICHHS BBOJMMBIX IMOHSATHM, aHanu3a MpPeI0KEHHbIX
MOJX0/I0B U METOAOB pa3pabOTKU MapaiesIbHBIX Iporpamm. PaspabaTbiBasi pelieHHe HOBOU
3aJauM, CTYICHT JOJDKEH YMETh BbIOpaTh METObl pEUICHUS 3aJayd C Y4YeTOM IeJeBOU
anmapaTHON maaTGopMBbl, TPOBOAUTH OTIAAKY U TPOGUIUPOBAHUE TIPOTPAMMBI.

Kpurepun onenuBanus

Onenka

He 3auTeno

3a4TeHo

® €CIM CTYJAEHT IpPaBWIbHO pemml meHee 70
% 3a1a4 /UM He UMeeT NPEeACTaBICHUE Kak
peuaTh OCTalbHbIE 3a1a4l

e ecaM CTyIeHT npaBwibHO pemmn 70 %
3a/a4, MMEET IPEACTABIIEHUE KaK peIlaTh
OCTaJIbHBIE 3a7]auu

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

JIOTUYHBIC U apTYMCHTHUPOBAHHLIC BHIBO/IbI

OreHOYHBIE CpEICTBA Ui MHBAJIUAOB W JIUI[ C OTPAHWYCHHBIMH BO3MOXXHOCTSMH
3JI0pOBbsI BHIOUPAIOTCA C YU€TOM UX MHAMBHUIYaTbHBIX ICHXO(PU3MUECKUX 0COOEHHOCTEH.

— IIpY HeOOXOMMOCTH HHBAIH/IAM | JIUTIAM C OTPaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI
MpeaoCTaBIACTCA JOITOJIHUTCIBHOC BPCMA IJIA TIOATOTOBKHU OTBCTA HA 9K3aMCHC,

— TIpH TPOBEIICHUH TPOIICYPHI OIICHUBAHUS PE3yIbTaTOB OOYUCHHSI HHBAINIIOB | JIHIL C
OrpaHUYCHHBIMH BO3MOXKXHOCTAMU 3J0POBbSA MPECAYCMATPUBACTCA HCIIOJIB30BAHUC TCXHUYCCKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAMBHIYATbHBIMH OCOOCHHOCTSIMU;

— [Opu HGOGXOI[I/IMOCTI/I JJIA 06yan0H1ch;1 C OTpaHNUYCHHBIMU BO3MOXKXHOCTIAMU 300POBbA
U WHBAIUAOB TPOIEAypa OICHHBAHUS PE3YIbTaTOB OOYYEHHUS TIO JUCHUIUTMHE MOXET
MMPOBOAUTHCA B HCCKOJIBKO 3TAIIOB.

[Iponienypa oneHUBaHUsI PE3yJIbTATOB OOYUYCHHs] WHBAIHUIOB W JIUI[ C OTPAHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsI 110 TUCIMIUIMHE MpeIycMaTpuBaeT MpeocTaBlIeHue HH(OpMaIK B
dopmax, amanTUPOBaHHBIX K OTPAHUYCHUSM UX 370POBbsI M BOCHIPUSATHS HH()OPMAIIHH:

JUist AL ¢ HapyLEHUsAMU 3PEHUS:

— B TIeYaTHOU (popMe YBETUICHHBIM MIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUiist U1 ¢ HApYIISHUSIMH CITyXa:

— B I1e4aTHOM (opme,



— B )OpMeE DIIEKTPOHHOTO JIOKYMEHTA.

JIJIst I ¢ HapYIICHUSIMA OTIOPHO-JIBUTATEILHOTO amapara:

— B Iie4aTHou gopme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

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+ ¢
HEOOXOANMBIMHA OMOINOTEKAMU.
- JHoctyn k cpene pazpadotku Jupyter Notebook/Lab nmn PyCharm/VSCode.
Hcnonb3zoBanne oomaunbix permenuit (Google Colab, Yandex Cloud) kak
JIOTIOJTHUTEIHHOMN OMIIHH.

esn, 3a1a4u U 02kM1aeMble Pe3yJabTaThl:
Henn:
— OOGecneynThb CTYJACHTOB CTAOMILHON M YHU(PULIMPOBAHHON CPEIOil ISl BBITOIHEHUS
MPAKTUYECKUX 3aJJaHUI.
- CdopmupoBarh HaBBIKH PaOOTHI C OCHOBHBIMUA HHCTPYMEHTAMHU 00paOOTKHU TaHHBIX B

Python.

3anauyu npenogaBaTeis:
- Pa3paboTka pyKOBOJCTBA [0 HACTPOUKE pabOYETo OKPYKEHHUSI.
- Iloaroroska mat6monoB Jupyter Notebook miist mabopaTopHBIX padoT.
— Co3nanue TeCTOBBIX HAOOPOB AAHHBIX JJIS1 OTPAOOTKU MPAKTUUYECKUX HABBIKOB.

O)Km[aeMble Pe3yJabTaThl CTY/IEHTOB:
YMeHue caMoCTOSITeIbHO HAaCTpauBaTh pabouee OKpyKeHHE JUTS aHATIH3a JaHHBIX.
- Haseixu pabotsl ¢ Jupyter Notebook 1 ocHoBHEIMU OubnnoTekamu Python mis ananuza
JTAHHBIX.
- TloHnMaHue NPUHIIMIIOB OPraHU3alUU BRIYUCIUTEIHHOTO Tpoliecca Mpu padoTe ¢
JAHHBIMH.

Iopsinok peasnm3zanuu:
Hacrpoiika oxkpyxeHus:
— I mokanbHOM YCTaHOBKHU: UCTIOb30BaHue Anaconda Distribution ¢
npeaycTaHoOBIeHHBIMU Oubnnorekamu (pandas, numpy, matplotlib, seaborn, scikit-learn).
— s o6maunoi paboThl: HacTporika poctyma k Google Colab ¢ mounting Google Drive
JUTSL XpAHEHUS JaHHBIX.

la610Hb1 patoT:
CrannmaptHas ctpykTypa Jupyter Notebook st mabopaTopHBIX paboT:
1. IlocrtaHoBKa 3agauu
NmmopT 6ubamorex
3arpy3ka JaHHBIX
[IpenoGpaboTka u aHamm3
Busyanuszanus pe3ynbTaToB
BriBoabl

ISARRANE N



Ilopsinok npoBepKH KOPPEKTHOCTH:
Yek-ucT paboTOCTIOCOOHOCTH OKPYIKEHUSI:
- Ycnemnsrii 3ammyck Jupyter Notebook
-~ KoppekTHbIil UMITOPT BceX HEOOXOIUMBIX OMOIMOTEK
- Bo3moxxHOCTB 3arpy3ku TecToBBIX datasets
- OtcyTcTBUE OMIMOOK MPH BBHITOJIHEHUU 0A30BBIX ONIEpaIliii C TaHHBIMH

4.4. MeTroanuecKkue yKa3aHus M0 OPraHU3aluM JadopaTopHbIX padoT

YcaoBusi npuMeHeHMS:
e Hanuume nHacTpoeHHOTO pabovero OKpyKEHUs y BCEX CTYACHTOB.
e JlocTyn Kk METOAMYECKUM MaTepHaiaM U HabopaM JaHHBIX.
e Hanuuwme cuctemsl koHTpOIIs Bepcuit (Git) Ass OTCIEKUBAHUS POTpecca.

Hesnu, 3a1a4u U 0:KHU1a€eMble Pe3yabTAThI:
enn:
e 3akpenuTh TEOPETUYCCKUE 3HAHUS HA MIPAKTUKE.
e CdopmupoBaTh ycTOWYMBBIC HABBIKA 00pAa0OTKH M aHAIN3a JaHHBIX.

3anauu npenogaBaTeis:
o PazpaboTtka momaroBbsIx pyKOBOJICTB K JJAOOPaTOPHBIM paboTaMm.
e [loaroroBka HaOOPOB JaHHBIX PA3TUYHON CITIOKHOCTH.
e OpraHuzaiys CHCTEMBI POBEPKH U 0OPATHON CBSI3H.

O:xuiaeMble pe3yJbTaThl CTYAEHTOB:
e VYMeHue npuMeHsATh Onbmmoreku Python s pemennst mpakTHYECKUX 3a7a4 aHaIni3a
JTAHHBIX.
o HaBwiku nHTEpIIpETAIIMK PE3YIIBTATOB AaHATN3A.
e CnocoOHOCTH 0OPOPMIIATE PE3yIBTATH B COOTBETCTBUH C TPEOOBAHUSIMHU.

IHopsaaok peanusanuu:
Ilnan JabopaTopHbIX padoT:

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

JIP3: Busyanuzarmus qanubix cpeacrsamu Matplotlib u Seaborn
JIP4: O6paboTka MpONyIIEHHBIX 3HAYEHUH 1 TyOJIMKATOB

JIPS: I'pynniupoBKa 1 arperamusi JaHHbIX

JIP6: PabGoTa ¢ TekcTOBBIMU JaHHBIMU B Pandas

JIP7: Co3manue CBOIHBIX TAOJIUIl U OTYETOB

JIP8: CKBO3HOH MPOEKT aHAIN3a JaHHBIX

IIpumep nnauBuayanbHOro 3axanus (JIP4):
3anaua: [IpoBectu nomHyto npeaodpadboTKy Habopa JaHHBIX C MPOIYCKaMU U JyOJIUKaTaMH

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

KoHTposbHbIE BOPOCHI:
- Mertoabl 0OHapy>KEHUsI TPOMYIICHHBIX 3HAYEHUH



—  Crpaterun 06paboOTKH MPOMYCKOB Pa3IMUHBIX TUIIOB
— ANTOpHTM ITOWCKA U yJaJeHUs TyOIMKaTOB

Kpurepum ouenku:

3aurteHno: Bce sTanb 060pabOTKH BHITOIHEHBI KOPPEKTHO, CPOPMUPOBAHBI 00OCHOBAHHBIE
BBIBOJIBI, CTYJICHT MOXKET OOBSICHUTH TPUMEHEHHBIC METO/IBL.

He 3auTteno: /lonmymieHbl CyIeCTBEHHbIE OIMOKH B 00pab0TKe JaHHBIX, CTYICHT HE TIOHUMAET
NPUHINIBI TIPUMEHSIEMBIX METOIOB.

4.5. Meroauueckue YKa3aHUs 0 OpraHu3anuu HpOGKTHOﬁ
ACATCIbHOCTU CTYACHTOB

YciaoBusi npuMeHeHMS:
- Kypc paccuntan Ha cTy1eHTOB 2 Kypca.
— Bpewms na npoekT - 10-15 yacoB Ha KOMaH7y.
— Hanunuue 6a30BbIX HaBBIKOB paboThl ¢ Python u 6uGnmnoTekamu aHanmm3a TaHHBIX.

Henun, 3a0aum u oxxugaeMble pe3yabTaThl:

enn:
- HpI/IMeHI/ITI: MOJIYYCHHBIC 3HaHUS JIS pCIICHUS KOMIIJIEKCHOH 3ala4y aHaJln3a JaHHbIX.
— Pa3BuTh HaBBIKM KOMaHIHOHM paOOTHI U MTPOEKTHOTO TOIX0/1a.

3anauu npenogaBaTes:
- ®opMHpPOBAHKME TEMATUKU MTPOEKTOB, COOTBETCTBYIOIIUX YPOBHIO CTYJEHTOB.
- Pa3paboTka yeTKMX TEXHUYECKUX 3aJJaHUN.
- Opraauzanus MpoMeXyTOYHBIX KOHTPOJICH U (DMHATILHOM 3alIUThI IIPOEKTOB.

O:kuaemble pe3yJbTaThl CTY/AEHTOB:
- CdopmupoBaHHBI HaBBIK pabOTHI ¢ peANbHBIMU JaHHBIMU.
- YMeHue mpe3eHTOBaTh Pe3yIbTaThl aHAIH3A.
- Ompit paboTsl B KoMaH e HaJ Data Science nmpoexkToM.

IHopsaaok peanusanuu:
IIpumepbI NPOEKTOB:

— AHanu3 pbIHKA HEJIBUXKUMOCTH Topoja

- HccnenoBanue nmoTpeOUTEIBCKON KOP3UHBI

- Amnamms YCIIEBACMOCTHU CTYJACHTOB
Uccnenosanue prika tpyaa IT-cnenuanuctos

T3 nost mpoexkTa " AHaJIu3 PbIHKA HEJABHAKUMOCTH'
- 3arpy3uts nannsie u3 CSV-pdaiina
- IIposecTtu monHyto npeaoOpadboTKy JaHHBIX
— BpIIONMHUTE pa3BeIOYHBIN aHATU3
- CdopmupoBath 5 KIIFOUEBBIX HHCAUTOB O PHIHKE
— IloaroroBuTh MpE3eHTALNIO C Pe3yabTaTaMU

Kpurepun onenkn:

3aureno: [IpoekT peann3zoBaH B COOTBETCTBUU € T3, TPOJAEMOHCTPUPOBAHO TOHUMAaHUE
METOAOB aHaJIn3a, Cq)OpMI/IpOBaHBI COACPIKATCIIbHBIC BHIBO/IBI.

He 3auteno: [Ipoekt He cOOTBETCTBYET 6a30BBIM TpeOOBaHUAM T3, OTCYTCTBYET MOHMMaHUE
IMPUMCHCHHBIX MCTOIOB.



IMopsinok NpoBepKH KOPPEKTHOCTH:
— CoOTBeTCTBHE MPOEKTA TEXHUIECKOMY 3aaHUIO
- KauectBo k012 1 BU3yanuzanui
- I'myOuna ananu3a 1 000CHOBAaHHOCTH BBIBOJIOB
- KaugectBo nmpe3eHTannu pe3yabTaToB

5. IlepeyeHb OCHOBHOW ¥ JONMOJHUTEIbHOH Y4YeOHOH JMTEpPaTypBhl,
HEe00X0AUMOi JJI1 OCBOCHUS TUCUMIIIMHBI (MOYJIs1)

5.1 OcHoBHasi 1UTEpaTypa:

1. Yepueimes, C. A. OcHOBBI TporpammupoBaHust Ha Python : yue6HOe mocobue st
By30B / C. A. UepHsbImieB. — 2-¢ u3jl., nepepad. u non. — Mocksa : U3narensctBo FOpaiit, 2024.
— 349 ¢. — (Bricmiee o6pazoBanne). — ISBN 978-5-534-17139-6. — TekcT : 21eKTpOHHBIH //
Oo6pazoBarenpHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/544190 (mata
obpamenus: 08.06.2025).

2. ®enopos, . F0. IIporpammupoBaHue Ha SI3bIKE BBICOKOTO ypoBHS Python :
yaeOHoe rmocobwue a1 cpennero nmpodeccruonanbaoro oopasosanus / 1. FO. denopos. — 3-e uzs.,
nepepad. u gorm. — Mocksa : U3narensctBo HOpaiit, 2021. — 210 ¢. — (IIpodeccronanpHoe
obpaszoBanue). — ISBN 978-5-534-12829-1. — Texkcr : anektponnslii // OOpa3zoBarenbHas
wiatpopma FOpait [caiit]. — URL: https://urait.ru/bcode/487079 (mata oOparieHus:
08.06.2025).

3. I'aupenxo, U. I'. Texnomorus pa3paboTKy MPOrpaMMHOro odecredeHus : yueoHoe

nocobue aisa cpennero npodeccuoHanbHoro oopazoanus / M. I'. 'nunenko, ®. @. [Tasnos, /1.
10. ®enopoB. — 2-e u3., mepepad. u gomn. — Mocksa : UznatensctBo FOpaiit, 2024. — 248 c.
— (ITpodeccnonanpHoe oo6pazoanue). — ISBN 978-5-534-18131-9. — TekcT : 2IEKTpOHHBIH //
Oo6pazoBarenpHast miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/539215 (mara
obpamenus: 08.06.2025).

JIist OCBOSHHMSI TUCIUTUINHBI MHBAIHIAMA U JIUIIAMU C OTPAaHMYCHHBIMH BO3MOYKHOCTSIMHU
3I0POBbSl MMEIOTCSI M3JaHHS B DJIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEYHBIX CHCTEMaxX
«bubruoxnyoy» u «FOpatim»y.

5.2 lonostHMTeILHAS JIATEPATypa:

1. Cysn, P. A. fI3p1x nporpammupoBanust Python : yae6noe nmocodue : [16+]/ P. A. Cy3u.
— 2-e m31., ucnp. — Mocksa : Mareprer-Ynusepcuter Mupopmanmonnsix Texnonoruit (MHTYUT) :
bunowm. Jla6oparopus 3unanuii, 2007. — 327 c. — (OcHOBBI HH()OPMAITMOHHBIX TEXHOJOTHIA). — Pexum

goctyna: mo mnoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=233288 nara
oOpatenus: 08.06.2025). — ISBN 978-5-9556-0109-0. — TekcT : 37€KTPOHHBIN.
2. Hlenynpko, B. M. fI3pIk mporpaMMupoBaHus BEICOKOTO ypoBHS Python: ¢ynkuunm,

CTPYKTYpBI JaHHBIX, JOMONHUTENbHBbIE Moxynn : [16+] / B. M. lllenynpko. — PoctoB-na-llony ;
Taranpor : FOxubl1it penepanbubiii yuusepcuret, 2017. — 108 c. : un. — Pexxum octyna: mo noJmmcke.
— URL: https://biblioclub.ru/index.php?page=book&id=500060 (mara obpamenus: 08.06.2025). —
bubnuorp. B ka. — [ISBN 978-5-9275-2648-2. — TeKcT : 37eKTPOHHBIH.

3. [TporpaMMHBIE CUCTEMBI CTATUCTHYECKOTO aHAIN3a: OOHAPYKEHNE 3aKOHOMEPHOCTEH
B JJAaHHBIX C UCTIOJB30BaHUEM crcTeMbI R 1 si3pika Python : [16+] / B. M. BonkoBa, M. A. CemeHoBa,
E. C. YerBeprakoBa, C.C.BoxoB. — HoBocubupck : HoBocuOHpCKuii TrocyaapCTBEHHBIN
TexHuyeckud yuuepcurer, 2017. — 74 c. : win, 1abn. — Pexxum pocTyma: Mo MHOJMUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=576496 (mara ob6pamenus: 08.06.2025). —
bubmuorp.: c. 48. — ISBN 978-5-7782-3183-2. — TeKcT : 3eKTPOHHBIH.



https://biblioclub.ru/index.php?page=book&id=233288
https://biblioclub.ru/index.php?page=book&id=500060
https://biblioclub.ru/index.php?page=book&id=576496

5.3. Illepuoauyveckne U3IaHNUS:
1. Bassel gagueix kommnannu «Mct Beroy» http://dlib.eastview.com
2. Dnexrponnas 6ubarnoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UuTepHeT-pecypchl, B TOM YHCIe COBpeMeHHbIe NpodeccuoHaibHbIe 0a3bl
JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBbIE CHCTEMBI

Onexmponno-oudbauomeynwvie cucmemol (Ib6C):

1. DBC «FOPAMT» 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/

XKypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/

Hayunas snexktponnas 6uommoreka (HOB) http://www.elibrary.ru/

ITonHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHaAJIOB Ha Poccuiickoit
miaTdopme HaydHbIx xypHaaoB HOMKOH http://archive.neicon.ru

6. HammonanpHast 3neKkTpoHHas  OuOIMOTEKa (JOCTYNm K DJIEKTPOHHOH  Ombimoreke
nuccepTaruii Poccutickoit rocygapcrseHHou oubaunorexu (PI'B) https://rusneb.ru/

7.  Ilpesunmentckas 6ubmmorexka uM. b.H. Enpriuna https:/www.prlib.ru/

8.  baza mannapix CSD KeMOpumkckoro neHTpa kpuctamorpadudeckux qanaeix (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. "Jlektropuym TB" http://www.lektorium.tv/

17. Yuauepcuterckas uHpopmanronHas cucrema POCCUS http://uisrussia.msu.ru

kW=

HHd)OpMCZL{MOHHble Cnpasoyvrble cucmemasl

1. Koncynprant [Lmtoc - cripaBo4Has mpaBoBasi CUCTEMa (JIOCTYI TI0 JIOKAJTBLHOM CETH C
KOMITBIOTEPOB OMOIHOTEKH )

Pecypcwl c60600H020 docmyna

1. KwubepJlenunka http://cyberleninka.ru/;

2. AwmepukaHckas naTeHTHas 0aza gaHHbIX 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 J0CTymna K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

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

7. IIpoekt ['ocymapcTBEHHOTO HHCTUTYTA pyccKoro si3bika uMeHu A.C. [lymkuna
"Obpa3oBanue Ha pycckom" https://pushkininstitute.ru/;
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http://materials.springer.com/
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8.
9.
10.
11.
12.

CrpaBouHO-uH(pOpMaMoHHBIN opTan "Pycckuit si3p1k" http://gramota.ru/;

Cnyx0a TeMaTH4eCKuX TOJIKOBBIX ciioBapeit http:// www.glossary.ru/;

CrnoBapu u >HIMKIONEeANH http://dic.academic.ru/;

O6pa3zoBarenpHbIN moptan "Yuebda" http://www.ucheba.com/;

3akonormpoekT "O6 obpazosanuu B Poccuiickoit denepannn. Bonpockl u oTBeTHI http://xn--

273--84d1f.xn--plai/voprosy i_otvety

B

Cobcmeennvie anekmpoHHble 00pasoeamenvHble U UHGopmayuontsle pecypcol Kyol'V

OnexTpoHHbIi Katanor Hayunoit 6ubmnorexu Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
OnexTpoHHas 6ubimoreka TpyaoB yueHsix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6
Cpena MOIYIBHOTO AMHAMHYECKOTO 00yueHus http://moodle.kubsu.ru
baza yueOHBIX MIaHOB, YUeOHO-METOAMIECKUX KOMIUICKCOB, TyOIuKauil 1 KoHGepeHIni

http://infoneeds.kubsu.ru/

5.

bubnuoTeka nupopManMoOHHBIX pecypcoB kKadeapbl HHGOPMAITMOHHBIX 00pa30BaTEIbHBIX

texHoJiorui http://mschool.kubsu.ru;

6.
7.
B

DnekTpoHHBIN apxuB qokymeHToB KyoI'Y http://docspace.kubsu.ru/
DneKTpOHHBIE 00pa3oBaTeIbHbIC peCcypchl Kadeapsl HHPOPMAIIMOHHBIX CHCTEM U TEXHOJIOTUN
obpazoBannu  KyOI'Y wu HayuHo-merommdeckoro kypHana "IIKOJIBHBIE TOJIbI"

http://icdau.kubsu.ru/

6. Meroanueckue ykazaHusi I OOy4YalOIIUXCA 10 OCBOCHHIO

AUCHUNJIMHBI (MOLYJIS)

B ocBoenun JAUCHUIINIMHBI MHBAJIMJAMH U JIMIAMU C OI'PpaHUYCHHBIMU BO3MOXXHOCTSAMHU

30pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyajbHas ydeOHas pabora (KOHCYJIbTAIMH) —
JIONIOJTHUTETIbHOE Pa3bsICHEHNE y4eOHOT0 MaTepHaa.

I/IH,Z[I/IBI/I,Z[ya.HBHBIe KOHCYJIbTalUM IO MHOPCAMCTY ABJIAKOTCA Ba’XXHBIM q)aKTOpOM,

CHOCO6CTByIOH_[I/IM HHIUBUAYaJIU3allun 06yqu1/1;1 N YCTAHOBJICHUIO BOCIIUTATCIIBPHOTI'O KOHTAKTa
MCXKAY NOpernoAaBaTciicM H O6y‘-IaIOH_II/IMC$I WHBAJIMOM WJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MOXHOCTSAMU 3J0POBBSI.

Keiicol [TAO «CoOepoank»

Keiic 1: IIpenoOopadoTka q1aHHBIX JJI51 AaHAJIU3a HHBECTHIUOHHBIX 0030pOB

Onucanne: Heo6x0auMO MOATOTOBUTH K aHATM3Y CTPYKTYPUPOBAHHBIC TaHHBIE: OUPIKEBbIC
KOTHPOBKH, MaKPOIKOHOMHUYECKHUE ITOKA3aTeN1, PIHOYHBIE COOBITHS. JlaHHbIe coepiKkaT
IPOMYCKH, pa3HOo(opMaTHBIE 1aThl, TPEOYIOT HOPMATU3AIUH.

Iesb: BeImoaHUTD MOMHBIN LUK TPeaoOpabOoTKH JaHHBIX AJIS TOCJIEAYIOIETO aHATN3a.

O:xuagaemblii pe3yabTaT: Ouninenssiii dataset B popmare, mpurogHom s anaiausza. OTdeT o
IIPOBE/IEHHBIX TPE0OPA30BAHUAX JTAaHHBIX.

Keijic 2: AHaJIM3 CTPYKTYPHPOBAHHBIX JAHHBIX KJIHEHTCKUX 00palleHni

Onucanue: Nmeercs dataset ¢ oOpameHUsIMA KIIMEHTOB, COJIEPKAIINN CTPYKTYPUPOBAHHBIE
HOJIS: KaTeropHst TPoOJIeMbl, BPEMEHHbIE METKH, cTaTyc 00paboTku. TpedyeTcs BEIIBUTH
9aCTOTHOCTb PA3IMYHBIX TUIIOB MPOOIIEM, CE30HHOCTh OOpPAIICHHH.
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Hean: [IpoBectu pa3Begounblit ananmu3 gaHHBIX (EDA) ni1st BBISIBIICEHHSI OCHOBHBIX "00JIEBBIX
TOueK".

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

Keiic 3: IloaroroBKka CHHTEeTHYE€CKHX 0AHKOBCKHUX JAHHBIX

Onucanue: Tpedyercs co3narth CUHTeTHUECKHH dataset, UMUTHPYIOIN OaHKOBCKHE
TpaH3aKIIMHU, C COXPAHEHHEM PEAIbHBIX CTATUCTHYECKUX 3aKOHOMEPHOCTEH (pacipeeieHus
CyMM, BPEMEHHBIE MTATTEPHBI).

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

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

Keiicol ot «<ABA JIAB»
Keiic 1: AHaau3 naHHbIX npoaax A Bl-cucremsl

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

Hennb: [TonroroButs AaHHbIe I MOCIEAYIOIIECH BU3yalu3aluy U aHainu3a B Bl-cucreme.

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

Keiic 2: O0padoTka JaHHBIX CTPOUTEJIBHBIX 00bEKTOB

Onucanue: VIMeroTcst JaHHBIC 1O CTPOMKAM: CPOKH ITATOB, IUIOIIAINA, TUITEI 0OHEKTOB.
Heo6xoaumo yaupuurpoBaTh (popMaThl JaHHBIX, IPOBEPUTH HA COOTBETCTBUE HOPMaM,
BBISIBUTh AHOMAJIMU B CPOKAX BBITIOJHEHUS PaOOT.

Hean: [IpoBecTr aHANNU3 U OUUCTKY JaHHBIX CTPOUTENBHBIX TPOEKTOB.

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

Keiic 3: [ToaroroBka JaHHLIX IO KJIMEHTCKOMH 0a3e HEABUKHUMOCTH

Onucanne: Pabora ¢ 6a30ii naHHbIX KIMeHTOB: YHUPHKaIMs PUO, TeneoHHBIX HOMEPOB,
azpecoB. BrisBienue qy0aMKaToB, 3alI0THEHHE TPOMYIIEHHBIX KOHTAKTHBIX TAHHBIX HAa OCHOBE
UMEIOIUXCS TATTEPHOB.

Heas: HayunTsest pabotath ¢ "Tpsi3HBIMU" KITMEHTCKUMU JTaHHBIMU M TPUBOAUTH UX K €IMHOMY
CTaHJApTYy.

O:xungaemplii pe3yabTat: OUuuieHHas U AeTyO0JIUIIMPOBaHHAS KJIMEHTCKast 0a3a TaHHbBIX.

[ ycnemHoro BbINOJTHEHUS KeHCOB PEKOMEHAYeTCH:



SNk WD =

o

SciPy

OcBouth 0azoBbie onepanuu onbarnoreku Pandas myist MaHUITYNIALININ C JAHHBIMU
Hayuuthcst pabotath ¢ paznmuunbiMu popmatamu gaHHbIx (CSV, Excel, JSON)
OcBouTHh METO/IBI OOPAOOTKH MPOMYIIIEHHBIX U aHOMAJLHBIX 3HAYCHHA

[TprnoOpecTn HaBBIKM BU3YyaJIbHOTO aHAJIM3a TaHHBIX ¢ moMoIsio Matplotlib/Seaborn
N3y4nTh METOABI TPYIIIIUPOBKYU M arperariiyl JaHHBIX JJIs TOTyYEHUS CBOTHOM

uHpopmarun

OcBouTh 6a30BbIE IPUEMBI PaOOTHI C TEKCTOBBIMH JTaHHBIMU B Pandas

7. IlepeyeHb HHMOPMALMOHHBIX TEXHOJIOTHH, HCHOJb3YEeMbIX IPH
OCYIIECTBJIEHMH 00PAa30BaTEJIbHOI0 MPOLECCa M0 AUCHHUIIHHE (MOTYJII0)

7.1 llepeyeHb HHPOPMANUOHHO-KOMMYHUKANMOHHBIX TEXHOJIOTH A

— [IpoBepka noManiHux 3aJaHui U KOHCYJIbTUPOBAHUE IIOCPEICTBOM JIEKTPOHHOU IOYTHI.
— Hcnonp3oBaHue JIEKTPOHHBIX MTPE3EHTALMH TPU IPOBEAECHUH JICKIIMOHHBIX 3aHATUI

- Cucrema MOODLE

- [IpoBepka momarrHuX 3agaHuil ¥ KOHCYabpTHpoBaHue ocpenctsoM DOUC Kyol'y

7.2 IlepeyeHb JIMIEH3MOHHOTO0 W CBOOOJHO PACIHPOCTPAHSIEMOI0 NMPOrPaMMHOI0
olecrevyeHust
OcHoBHoe 10
Python 3.x
NumPy

Matplotlib
TensorFlow
Jupyter Notebook
VS Code

Google Colab
OpenOffice

8. MarepuajbHO-TeXHHYECKOE oO0ecneyeHue Mo JUCHUIINHE (MOAYJII0)

HanmenoBanue yueOHOM ayAUTOPUH, €€ OCHAIIEHHOCTh

Ne Bun pabor
000pyJOBaHUEM U TEXHUYECKUMHU CPEICTBAMH 00yUEHUS
1. JlekumoHHbIE 3aHATUS Aynuropus, YKOMIUIEKTOBaHHAs CHIelIMaIN3UPOBAaHHON
MeOeNIbI0 U TEXHUYECKUMU CpPeJICTBAMH 00yUeHUs
2. JlaGopaTopHble 3aHATHS | AynuTOopHs, YKOMIUIEKTOBaHHAs CHIelIMaIN3UPOBAaHHON
MeOenpl0 M TEXHHYECKUMH  CpEACTBAaMH  OOydeHwus,
KOMIIBIOTEPAMH, TPOEKTOPOM, POTPAMMHBIM 00eCIIeUeHHEM
3. I'pynnoBeie Ayautopus, YKOMILJIEKTOBAHHAS CHeUaTU3UPOBAHHON
(MHAMBUIYaTHHBIC) MeOenbl0 M TEXHHYECKHUMH  CPEICTBAaMU  OOydYeHHs,
KOHCYJIbTAlII KOMIBIOTEPAMH, TPOTPAMMHBIM 00€CTIeYeHUEM
4. Tekymuii  KOHTpPOJIb, | AyaAuTOpHS, YKOMIUIEKTOBaHHAs CHIelIMaIN3UPOBaHHOMN
MIPOMEKYTOUHAs MeOeNbl0 W TEXHHYECKMMH  CPeICTBaAaMU  OOydYeHUS,
aTTecTanus KOMIBIOTEPAMH, TPOrpaMMHBIM 00ecIiedeHHEM
5. CamocTosTenpHas Kabuner g camMocTOsATENbHON  palOOThI, OCHAICHHBIN
pabota KOMITBIOTEPHOM TEXHHMKOM C BO3MOKHOCTBIO MOJKIIIOUEHHS K

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

ITpumeuanue: Konkperusanus ayautopuil u ux ocHamenue onpeaensercs OIIOIL.
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