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AHHOTaNINA

HuctummuHa «OCHOBBI aHAIUTUKH JaHHBIX» BXOJUT B 00pa30BaTelIbHYIO MPOTPaAMMYy
BBICILIETO O00pa3oBaHHUA — MpOrpaMMy CHEUAJIMTETa [0 HAMpPaBJICHUIO MOJITOTOBKHU/
cnemuanbHocTd 38.05.01 «OkoHOMHYECKass 0E30MacCHOCTBY HAIPaBICHHOCTH/CIICIUATN3ANT
«IKoHOMHUYECKas O0e30MmacHOCThY. Juciumiraa peanusyercs kadeapoit «Ne§ 1.

JlucuuiuinHa HaresneHa Ha (POPMHUPOBAHUE Y BBIITYCKHHUKA CIETYIOIINX KOMITETCHITHINA

YK-2 «Crnoco0eH ynpaBisiTh MIPOEKTOM Ha BCEX ATAIAX €ro KU3HEHHOTO UK

[TK-8 «Croco0GeH mpoBOAUTh aHAIH3 OOJIBIITUX JaHHBIX)

CopepxaHue TUCIUILUIMHBI OXBaThIBA€T KPYr BOMPOCOB, CBA3AHHBIX C MPUOOpETeHHE
CHCTEMHBIX 3HAHUH JJISi BBIMOJIHEHUS MPOEKTHO-UCCIEN0BATEIbCKON JEATEIFHOCTH B 00JIaCTH
MH(OPMALIMOHHBIX TEXHOJIOT Ul

[IperonaBanre MUCHMIUIMHBI TPEAyCMaTPUBAET CleAylomue (OpMbI OpraHU3aLUU
ydqeOHOro Tpolecca: (lekyuu, J1abopamopuvie pabomvl, CAMOCMOAMENbHAL paboma
obyuaioue2ocst).

[IporpaMMo#l NHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsl aTTecTanus B hopme sk3ameHa (6 cemectp).

OO0mias TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIsAET 3 3aueTHhIX eauHuibl, 108
4acoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb MIIAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO AUCIUIUIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
Ilenn npenogaBanusi TUCIMUIUIMHBI SBIAETCS (POpMUpOBaHUE y 00yUaromuXcs 0a30BbIX 3HAHUUN
TEOPETUYECKIX OCHOB U MPAKTUUYECKUX HABBHIKOB B O0JIACTH aHAJIM3a JAHHBIX JIJIS BBITOJIHCHUS
MIPOEKTHO-UCCIICIOBATEIHCKOM ACSITEIIBHOCTH B 00J1aCTH MH(POPMAITMOHHBIX TEXHOJIOTHUIA

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3zoBaTeNbHBIX OTHOIICHUH, 00pa30BaTEIbHON MPOrpaMMBbl BBICIIIETO 0Opa30BaHMs (ajee —
OII BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3YJIBTATOB OOYUCHHSI IO TUCIMIUIMHE, COOTHECCHHBIX C
IUIaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbprare m3ydeHUs AUCHUIUIMHBI OOYYaIOIIUNUCS JTOJDKEH 00J1a/laTh CIeAYIOIUMHU
KOMIIETCHIIMSIMH WM WX dacTsaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHKECHUS TIPUBEIICHBI B
Tabymue 1.

Tabnuna 1 — [lepeueHb KOMIETCHIIMN U UHAUKATOPOB UX JIOCTHXKEHUS

Konu
Kareropus (rpynna) Kon n HauMeHoBaHME MHIUKATOPA JOCTHIKESHUS
HAaUMEHOBAaHUE
KOMIIETEHIINHA KOMIIETEHIIUH
KOMIIETEHIINHU
YK-2.3.2 31atb 1nupoBble HHCTPYMEHTHI,
YK-2 Cnocoben IpeiHa3HauYeHHbIE i pa3paboTKu
MIPaBJISTH MIPOEKTa/PELIeHNs 3a1a4i;, METOILI U
YHuBepcanbHbIE yrp p p AaTH, A
MIPOEKTOM Ha BCEX MPOTpaMMHBIE CPEICTBA YIIPABJICHUS TIPOSKTaMHU
KOMIIETEHIIUH
JTarax ero VYK-2.B.2 BnageTh HaBbIKAMU PEIICHUS
JKU3HEHHOTO IUKJIA | POeCCHOHATBHBIX 3a/1a4 B YCIIOBUSIX
nudpoBu3auu o0IecTBa
[1K-8.3.1 3HaTh TeopeTuuecKue U MpUKIaJHbIe
OCHOBBI aHaJIM3a OOJIBIIIUX JAHHBIX; COBPEMCHHBIC
METO/Ibl U MHCTPYMEHTAJIbHBIE CPEJICTBA aHAJIM3a
OOMIBIINX TaHHBIX
[1K-8.3.2 meTonb! ynpaBieHus pazpaboTKoOM
MIPOEKTOB MPOJYKTOB, PEILICHUI Ha OCHOBE
OOJIBIINX JTAHHBIX
ITK-8 Criocoben g
[TpodeccuonanpHble [TK-8.V.1 ymeTs npoBOAUTH aHAIHU3 OOJIBITHX
MIPOBOJIUTH AHAJIU3
KOMIIETEHIIUHA JTAHHBIX B COOTBETCTBUHU C YTBEPKICHHBIMU
OONIBIINX TaHHBIX
TpeOOBaHUSAMU K pe3yIbTaTaM aHAIUTUYECKOTO
HCCIIENOBAHUS
[IK-8.B.1 BnageTs MeTO1aMU peIeHUS 33124
KJIacCU(PUKAITIHI
[1K-8.B.2 BnageTh MeTO1aMU yIpaBieHUS
pa3paboTKO# MPOIYKTOB HA OCHOBE OOJIBIIIUX
MAHHBIX

2. Mecro nucuumianHsl B cTpykType OI1
JucnurnnuHa MokeT 6a3upoBaThCsl HA 3HAHUSAX, PaHee MPUOOPETEHHBIX 00YJIarOITUMUCS
[P U3YYEHHUH CIIENYIOIIMNX AUCLIUTIINH:
— HHdopMamoHHble TEXHOJIOIHH B TPOPECCHOHATBHOMN IeATEIbHOCTHY,

— « CraTHuCTHKA,

— « MeHeDKMEHT)

3HaHUs, MOJYYEHHBIE TMPU H3YyYECHHM Marepuajia JaHHOW JHUCIUIUIMHBI, UMEIOT Kak
CaMOCTOATENIbHOE 3HAYECHHUE, TaK U UCIIOJIB3YIOTCS ITPU U3YUYECHUH APYTUX JUCLUUILIAH:

3. O0BeM u TpyI0EeMKOCTb TUCITUTLIUHBI




Jlanubie 00 oOmieM o0beMe AMCITUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboThI 1O TUCIUILINHE (M paclpeielieHue 3TOH TPYAOEMKOCTH 110 CeMecTpaMm) MpeACTaBICHbI B

Tadymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh JTUCIUILITMHbI

TpynoemMKocTs 110
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne6
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npaKmuyecKoil no020moeKu 3 3
AyoumopHhusie 3anamus, BCEro vac. 12 12
B TOM YHCIIE:
neximu (JI), (dac) 6 6
npakTudeckue/cemunapckue 3anatus (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 6 6
KypcoBoii mpoekT (padota) (KII, KP), (1ac)
9K3aMeH, (Jac) 9 9
Camocmoamenvnan paboma, Bcero (dac) 87 87
Buo npomesxcymounoit ammecmayuu:. 3a4er, K3 K3
audd. 3auer, sx3amen (3ager, Audd. 3a4, Dk3.) ” i

4. CopepxaHue JUCIUTUTIHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHAM 3aHITHH.
Paznenbl, TeMbI TUCIMILTMHBI K UX TPYJIOSMKOCTh TIPUBEICHBI B Ta0IHIIE 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUUILINHBL, UX TPYAOEMKOCTh

Pa3nessl, TeMBI TUCIAIIINHEI Hexumm | 113 (C3) P KIVKP CP (gac)
’ (dac) (dac) (qac) (dac)
Cemectp 6

Paznen 1. OcHOBHI s13bIKa TporpamMMupoBanus Python

Tema 1.1. YcranoBka u Hactpoiika Jupyter Notebook,

TIEPeMEHHBIC W TUIIBI TaHHBIX, CTPOKH, CITHCKH, ITAKII 5 2 30

for

Tema 1.2. Bubnuorexu Pandas u Numpy jis aHannza

JTAHHBIX

Paznen 2. [IpenobpaboTka naHHBIX.

Tema 2.1. OuucTka JaHHBIX: MPOIYCKH, U3MEHEHHE

THIIOB, IOMCK JIyOJMKATOB, KATErOPU3AIlHs 2 2 30

Tema 2.2. TekcroBas npegoOpadOTKa: CTEMMHHT U

JIeMMaTH3axs

Paznen 3. MccnenoBaTenbCKuii aHATN3 AAHHBIX

Tema 3.1. IlepBbie Tpaduku U BBIBOABI, H3YUYECHHUE

Cpe30B JIaHHbIX 2 2 27

Tema 3.2. PaboTta ¢ HECKOIBKMMH HCTOYHHKAMHU

JIAHHBIX, TPYNIHAPOBKA JTAHHBIX

Hroro B cemectpe: 6 6 87
Hroro 6 0 6 0 87




[lpakTHueckas TOATOTOBKA 3aKJIOYAaeTCd B  HEMOCPEICTBEHHOM  BBHITOJHEHUH
Oo0y4aromMMHUCST ~ OMNpENEeNeHHBIX  TPYNOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei
npodeccHoHaTbHON AEATETBHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI IPUBEICHO B Ta0OHIIE 4.

Tabmuna 4 — Coneprkanue pa3JesioB U TeM JEKIMOHHOIO UK

Howmep paznena HaszBanue u conep:xanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

1 Paznen 1. OcHOBBHI s13bIKa IporpamMmupoBanus Python

Tema 1.1. YcranoBka u HacTpoiika Jupyter Notebook,
MIePEMEHHbIE U TUIIBI JAaHHBIX, CTPOKH, CIIUCKH, UK for.

— Ha3nauenwue u ycranoBka Jupyter Notebook kak mHCTpyMeHTa
JUIS aHAJIU3a J1aHHBIX.

— Ilepemennsbiec 1 6a30BBIC THIHI JaHHBIX B Python (int, float, str,
bool).

— Pabora co cTpokamu: co3aHue, MHACKCAIUs, CPE3bl,
OCHOBHBIE METO/IBI.

— Criucku: co3anue, JOCTYI K 3JIeMEHTaM, Jo0aBIeHHE U
ylajJeHue 3JIEMEHTOB, TeHEPaTOPhl CIIHCKOB.

— Iuxkan for: cuHTakcuc, UTEpaIus Mo COUCKaM U CTPOKam,
ucrosb3oBanue range().

Tema 1.2. bubnmorexku Pandas 1 Numpy [u1st aHaim3a JaHHBIX.
— bubnmoreka Pandas: ctpykrypst Series u DataFrame, urenne
naaHbIX U3 CSV, npocMoTp U GUIbTpanus TaHHBIX.

— bubnunorexka Numpy: co3iaHue MacCMBOB, OCHOBHBIE
olepalnu, BEKTOPHbIE BEIYUCICHHS.

— B3aumogpeiicteue Pandas u Numpy npu nepBUYHOM aHanu3e
JAHHBIX.

2 Pasnen 2. [Ipeno6paboTka TaHHBIX

Tema 2.1. OuncTka JaHHBIX: TPOMYCKHU, U3BMEHEHHE TUIIOB,
MOMCK 1yOJIMKAaTOB, KATErOpU3alus.

— BoisBienue u crpaterun o0paboTKU NPONMYIIEHHBIX 3HAYEHNUN
(ynanenue, 3al0JIHEHUE CPETHUM/MEIUAHOM, HHTEPIOALNS).

— IIpoBepka 1 U3MEHEHHE THIOB JaHHBIX CTOJIOLOB (IIPUBEICHHE
K YHCIIOBBIM, KaTeropHallbHbIM, datetime).

— Ilouck u ynaneHue MoyiHbIX AyOJIMKaTOB CTPOK, a TAKXKE
JyOIMKATOB IO KIIOYEBBIM OJISM.

— Kareropusanus (OMHHUHT) YHUCIOBBIX TaHHBIX: pABHOMEPHOE U
KBaHTUJIbHOE pa30MeHne Ha MHTEpPBaJIbl.

Tema 2.2. TexcToBast npenoO6paboTKa: CTEMMUHT U
JeMMaTH3aIHsl.

— IloHATHE TOKEHU3AMH TEKCTA, yIaJI€HUE CTOI-CIIOB U
NYHKTYallUu.

— CTeMMUHT: aJITOPUTMbI HaX0XKJICHHUSI OCHOBBI CJIOBA IMTyTEM

oTceueHHs! OKOHYaHui (Ha npumepe SnowballStemmer ass




PYCCKOTO 5I3bIKa).

— JlemmaTu3anus: IpUBEICHUE CIIOBA K HAYAJILHOM CIIOBAPHOM
dopme ¢ yaérom mopdoiorun (Ha mpuMepe OUOINOTEKN
pymorphy?2).

— CpaBHeHHME CTEMMHUHIA U JIEMMaTHU3aL1K, CIy4an UX
IPUMEHEHUS B aHAJIN3€ TEKCTOB.

Pa3nen 3. UccnenoBarennrCcKuil aHAIU3 JaHHBIX

Tema 3.1. IlepBble rpaduku ¥ BHIBOJIBI, U3yYCHHE CPE30B
JTAHHBIX.

— IlocTpoeHne OCHOBHBIX BHIOB Ipa)uKoOB (JIMHEHHBIE,
cTon0vareie, THCTOrpaMMBbl, box-plot) ¢ ucroap30BaHUEM
oubmmorex Matplotlib u Seaborn.

— AHanu3 pacnpeieneHus IEPEeMEHHBIX, BbISIBICHUE AaHOMAINH 1
BBIOPOCOB 110 rpaduKam.

— M3y4yeHune cpe3oB aHHBIX (Cpe3bl [0 YCIOBHIO, BpEMEHHBIM
nepuojiaM) U GOpMyJIMPOBaHUE MIEPBBIX BHIBOJIOB O
3aKOHOMEPHOCTSIX.

Tema 3.2. PaboTra ¢ HECKOIBKUMH UCTOYHHKAMH JTaHHBIX,
TPYNIAPOBKA JAHHBIX.

— O0benuHeHNe JaHHBIX U3 HECKOJIbKUX TaOIHIl: (PyHKIUN
merge(), concat() B Pandas.

— I'pynnupoBKa JaHHBIX C TOMOIIBIO groupby(): BEIYHCICHHUE
arperupyrolux rnokasareneit (cymMma, cpeliHee, KOJIMYECTBO).
— [MocTpoenue cBogHbIX Tabmuil (pivot table()) mst
MHOTOMEPHOTO aHAJTN3a.

— WccnenoBanne CBA3eH MKy KaTeropHaIbHBIMU H

YHUCJIOBBIMH ITEPEMCHHBIMHU.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYIOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUA U UX TPYAOCMKOCTDb

N3 nux Ne
Ne | Tems! npaktnueckux | @opMbl MPaKTHUECKUX | TpPyJOEMKOCTb, |IPAKTHYECKOH |paszena
n/m 3aHATUN 3aHATUN (gac) MOATOTOBKH, |AUCIUI

(dac) JIUHBI

VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.

Tabauna 6 — JlabopaTtopHble 3aHSITHS U UX TPYJOEMKOCTh

No

/o

HaumenoBanme nabopatopHbix paboT

TpynoemMkocTs, N3 Hux Ne
(uac) MIPAaKTHYECKON | pa3zaerna




MMOATOTOBKH, | JIUCIIMII
(dac) JIUHBI
Cemectp 6
1 YcranoBka Jupyter Notebook, pabora c 2 2
MIEPEMEHHBIMH U [IUKJIAMU
2 H3MeHeHne THIIOB TaHHBIX, CIIMCKH, IUKIEI, 2 2
3uakomcTBO ¢ Pandas
3 PaboTa ¢ nmponyckamu, "3MEHEHHE THIIOB 2 2
JAHHBIX, IOUCK AYOJIMKATOB, KATETOPH3AIS
JIAHHBIX
Bcero 6

4.5. BeInonHeHne KypcoBOro IPOeKTa/ KypcoBOW pabOThI
VY4eOHbIM MJITaHOM HE IPEAYCMOTPEHO

4.6. CamocrosrenbHas paboTa 00yJaronuxcs
Bunbl camocrositenbHON paboThI U €€ TPYJAOEMKOCTh ITPUBEICHBI B TabuLe 7.

Tabmmua 7 — Bugsl caMoCTOSTENNbHON PadOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 6,
Bua camocrositensHOM paboTh
qac qac
1 2 3
W3ydeHue TeopeTHuecKOro MaTepuanina
79 79
qucuuriaHel (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 4 4
ycneBaemoctu (TKY)
Jomamnee 3amganue (13)
KontpossHble pabotsl 3a04HuKOB (KP3)
IToaroroBka K mMpoMeXyTOYHOU 4 4
atrecrauuu (ITA)
Bceero: 87 87

5. [lepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00y4aroImuXcs MO JUCHUIUTHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITEIbHON paboThl 00yYaromMXCsl yKa3aHbl B
I.11. pa3aenoB 6-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
[lepedyeHb MeUaTHBIX U DJICKTPOHHBIX YIeOHBIX M3IaHUI NMPUBEIEH B TaOIUIE 8.
Tabnuua 8— IlepeyeHpb MevyaTHBIX U JIEKTPOHHBIX YUEOHBIX M31aHUM

Kommuectso
Hludp/ bubnuorpaduyeckas SK3EMIUIIPOB B
URL anpec CCBIJIKa Oubmmorexe
(kpome




ANEKTPOHHBIX
AK3EMILTSIPOB)

https://znanium.com/catalog/document?id=341232 | OcHoBbI
IporpaMMHPOBaHM Ha
si3pike Python

https://znanium.com/catalog/document?id=341066 | Python u ananu3 TaHHBIX

https://znanium.com/catalog/document?id=390039 | IIporpammupoBanue Ha
Python

7. IlepeyeHb MEKTPOHHBIX 0OPa30BATEIBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu « IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIeKOMMYHUKaMOHHON ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHUS TUCIUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTu «HTepHET»
URL aapec HaumeHnoBanue

https://www.python.org | Jlomarimss crpanuia si3eika Python

https://pandas.pydata.org | Jlomarunss crpanuna oudarnoreku Pandas

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHH
8.1. [lepeyenp mporpaMMHOTO 0OECHEUeHUs, HCIOIB3YEeMOTO0 TMPH OCYIIECTBICHUU
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUILINHE.
[lepeuens UCHOIB3yEMOT0 IPOrPAMMHOT0O O0OecrieueHus npeacrasieH B Tadbnuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOT0 00€CIICUCHHS

No /1t HaunmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOoIlecca MO JUCIUILINHE

[lepeuenr UCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepuambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKOH 0a3bl

HaunmenoBanue cocTaBHOU

Ne 4acTH Howmep aynutopun
I/ | MaTepHallbHO-TEXHUYECKON (pu HEOOXOMMOCTH)
6a3bl

1 JlexumnonHas ayautopus (i1 | AyauTOpUs YKOMITJIEKTOBAaHA CIICIIMATIM3UPOBAHHON
JICKIMOHHBIX 3aHSTHIA) MeOenbio, 000pyI0BaHUEM, TEXHUIECKUMHU CPEACTBAMU

oOyueHus1, CIyKalluMHU JIJIsl PECTaBIIeHUs] yueOHOI




nHpopManuu O60JIBIION ayIUTOPHH, HAOOPOM
JI€MOHCTPAIIMOHHOTO 000PYI0BaHUS U
y4eOHOHATISTHBIMH ITOCOOUSIMU, 00ECIICUNBAIOLITUMU
TEMAaTUYECKHE WILTIOCTPAIIMH, COOTBETCTBYIOIIHE
pabounM y4eOHBIM ITporpaMMaM JUCIUTLIINH (MOTyJIeH).
Ayn.22-09 (yn. Jlencosera, a.14 nut A))

(Monoo6uok iRU Office 271IH5P2K, 27", Intel Core i5
11400, 16I'b, 512I'b SSD, Intel UHD Graphics 730,
Tenesuzop LED 75" (190 cm) DEXP A751 [4K Ultra
HD, 3840x2160, Smart TV, Android TV] (o cocTosiHuio
Ha 14.05.2026)

Microsoft Windows OS [lorosop Nel1303-3 ot
30.12.2019 Microsoft Office 2016 JoroBop Ne278 ot
18.06.2020

Aynautopus 1uist
MPAKTUYECKUX
3aHATHI

AyauTopusi yKOMIUIEKTOBaHA CIICUaTH3HPOBAHHOM
Me0elbio, 000pyI0BaHHEM, TEXHHUECKHMH CPEICTBAMHU
00y4YeHHS, CITy>KAIIUMU JUTsI IPEJICTaBICHHS Y9eOHOM
nHpopMaKy O0IBIION ayIUTOPHH

Ayn 22-16 (yn. Jlencosera, a.14, mut A))
(Mono6uok iIRU Office 27I1H5P, 27", Intel Core i5
11400, 8I'B, 256I'b SSD, Intel UHD Graphics 730,
tenesusop LED 75" (190 cm) DEXP A751 [4K Ultra
HD, 38 (1o cocrosiauto Ha 14.05.2026)

Microsoft Windows OS Jlorosop Nel1303-3 ot
30.12.2019 Microsoft Office 2016 [{oroBop Ne278 ot
18.06.2020

Aynuropun o0uiero
I10JI30BAHHUS

(17151 TPYIIIIOBBIX U
VMHIVBUAYaAJIbHBIX
KOHCYJIbTAIlUH, TEKYILETO
KOHTPOJISL U TPOMEXYTOUYHON
aTTecTalun)

AymuTopus yKOMIUIEKTOBaHA CHIEIIHATH3UPOBAHHOM
Me0enbio, 000pyI0BaHUEM, TEXHUYECKUMHU CPEACTBAMU
00y4eHHUs, CITy>KaIllMMU JJIs1 Ipe/ICTaBIeHUs y4eOHOH
uHpopMamy 60JIBLION ayIUTOPUH

Ayn 22-16 (yn. Jlencoserta, a.14 nut A))

(Monoo6mok iRU Office 27I1H5P, 27", Intel Core i5
11400, 8I'b, 256I'b SSD, Intel UHD Graphics 730,
teneBu3op LED 75" (190 cm) DEXP A751 [4K Ultra
HD, 38 (o coctosnuio Ha 14.05.2026)

Microsoft Windows OS {orosop Nel1303-3 ot
30.12.2019 Microsoft Office 2016 JJorosop Ne278 ot
18.06.2020

Yuranpnsii 3a I'YAIT (ns
CaMOCTOSITENIbHOM pabOThI)

yn 31-07 (yn Jlencosera, a.14, nut A)

[lemernieHne yKOMILUIEKTOBAHO CIIELUAIN3UPOBAHHON
Mebenbto; WiFi ¢ BBIX0/10M B BBIYMCIUTENBHYIO CETh
I'VAII u UaTepHeT, 00ecneqrBaromuM JOCTYIT B
ANEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENbHYIO CPETY
I'VAII u x moAnmMCHBIM pecypcam:
«QNEeKTPOHHOOMOIMOTEeYHAs cUcTeMa Znanium.comy,




«3narenbcTBO

Jlanb. DIEKTPOHHO-OUOIMOTEYHASI CUCTEMAY,
«QNEeKTpOHHO-OnbImoTeunas cucrema elibraryy,
pedeparuBHas 0a3za JaHHBIX SCOPUS U TTAKET
MOJIHOTEKCTOBRBIX craTel Article Choice, 6a3a JaHHBIX
Web of Science; komup-npunarep Kyocera KM-2550
Microsoft Windows OS [Torosop Nel1303-3 ot
30.12.2019 Microsoft Office 2016 ToroBop Ne278 ot
18.06.2020

10. Onenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTeCTAI[UH
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHS MPOMEKYTOYHON aTTeCTaIluU

Bup HpOMC)KYTOQHOﬁ aTTCCTallnu Hepequb OIOCHOYHBIX CPpCACTB

Crrcok BONpOCOB K 9K3aMEHY;
DK3aMeHalMOHHbIE OUIETHI;
3amayu;

TecThl.

DK3aMeH

[Ipumeuanne: *sx3aMeHaIOHHBIE OMIIETHI (POPMHUPYIOTCS HA OCHOBE BOIIPOCOB M 33714 TaOJIUIIbI 15.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIMI OOYJaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIHI, KOTopas puBecHa B Tadumie 14. B TeueHune cemMecTpa MOXKET HCIOIB30BaThCS
100-0annpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
UCIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBI COOTBETCTBYIOIUM JIOKAJIBHBIM HOPMATHBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu oLieHKH YpOBHS c(pOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

Xapaxrepructuka chOpMUPOBAHHBIX KOMIIETEHIINIA
5-0ayutpHad mIKama P P (opmpo

OO0yyaromuiics:

— r1y0OKO U BCECTOPOHHE YCBOWJI MPOTPAaMMHBIN MaTepua;

— YBEPEHHO, JJOTUYHO, TTOCJIEIOBATEILHO U TPAMOTHO €r0 U3J1araeT;

— OMUPAsICh HAa 3HAHWUSI OCHOBHOM W JIOMOJIHUTEIBHOW JIUTEpaTypHI,
«OTIIMYHO) TECHO CBSI3bIBAET YCBOCHHBIE HAYYHBIE MOJOXKEHHUS C MPAKTUYECKOU
«3a4TCHOY JeSATEIbHOCTBIO HAIIPaBJICHUS;

— yMeJio 00OCHOBBIBAET U apTyYMEHTUPYET BBIJBUTAEMBIE UM HJICH;

— JIeJIaeT BBIBOJIBI M 000OIICHHUS;

— CBOOOJIHO BJIJICET CUCTEMOM CIielUaTn3uPOBAHHBIX TTOHATUH.

— npaBmIbHO BRIIOIHUI OT 90% 1m0 100% TecTOBBIX 3aaHuil .

OOyyaromuiics:

— TBEPJI0 YCBOWJI MPOTPAMMHBIN MaTepual, TPaMOTHO H IO CYIIECTBY
M3Naraet ero, ONnupasich Ha 3HAHWUS OCHOBHOM JTUTEPATYpHI;

— He JIOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH;

«XOPOIIIOY — YBSI3BIBACT YCBOCHHBIC 3HAHUS C TPAKTHYECKOW JIEATEITBHOCTHIO
«GaYTEHO» HaIpaBJICHUS;

— apTYMEHTUPYET HaYYHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 00O0OIIEHHS;

— BJIQJICET CHCTEMOM CIIeNaTN3NPOBAHHBIX TTOHITHM.

— IIPaBUJIBHO BBIMOIHII 0T 70% 10 89% TECTOBBIX 3aJaHH .




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka c(hopMUPOBAHHBIX KOMITCTCHITHIA

«YIOBJICTBOPUTECIILHO»
(Ga4YTCHO»

— 00yYaroNMics YCBOWJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepual,
[0 CYIIECTBY W3JaraeT €ro, ONUpasch Ha 3HAHUS TOJILKO OCHOBHOM
JUTEPaTYpPHI;

— JIOMYCKaeT HECYIICCTBECHHBIC OIIMOKH M HETOYHOCTH;

— UCTBITBIBACT 3aTPYAHCHHS B MPAKTHYECKOM IPUMCHECHUW 3HAHHM
HaIpaBJICHUS;

— c1abo apryMEeHTHPYET HAaydHBIC MOJI0KCHHUS,

— 3aTpyAHsIeTCs B (OPMYIMPOBAHUHU BBIBOJIOB M 000OIICHUH;

— YaCTUYHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHITHH.

— MPaBWIHHO BHITOJIHWI OT 51% 110 69% TecTOBBIX 3aMaHui .

HCYOOBJIICTBOPUTEIILHO
<HC 3a4YTCHO»

— o0y4aronuiicss He YCBOWI 3HAYUTEIBHOM YacTH MPOTPAMMHOIO
MaTepuana,

— JIOIYCKaeT  CYINIECTBCHHbIE  OMMOKHM W  HETOYHOCTH  TIpU
paccMOTpeHHH TPOOJIeM B KOHKPETHOM HalpaBJICHUH,

— UCTIBITHIBACT TPYAHOCTH B MPAKTHYECKOM IPUMEHEHUH 3HAHHIA,

— HE MOXKET apryMEHTHPOBATh HAYYHBIC ITOJOXKCHUS;

— He (popMyIHpYeT BHIBOJOB U OOOOIICHHIA.

— MIPaBWJILHO BHITOJHWI MeHee 51% TecTOBBIX 3aaHui .

10.3. TumoBble KOHTPOJIEHBIC 3aJaHUs HITH WHBIC MAaTEPHAIIbI.
Bomnpocs! (3agaun) ass 3K3aMeHa npeicTaBiIeHbl B Ta0auie 15.

Tabmuna 15 — Bompocs! (3a1a4umn) s 9K3aMeHa

Ne i/t

Kon

Ilepeuens BOIpOCOB (3a1a4) AJIsA SK3aMEHA
P P (san1211) 1 MHJMKATOpa

1 CozpaiiTe NepeMEHHYI0, XpaHALIYI0 KOJIMYECTBO CTyIeHTOB B | YK-2.3.2

rpynne. HazoBure nepemennyro group_student. [Tomectute B
Heé 3HayeHue 20 ¢ NOMOIIBIO OllepaTopa NPUCBAUBAHUS

2 [IpuBenute nepeMeHHyo K Ty int. B kakyo cropony VK-2.B.2

OKPpYTJIUTCA qucao? Pe3ynLTaT Hp606p330BaHI/IH IIOMCCTHUTC B
TY KC NNICPECMCHHYIO U BBIBCAUTC 3HAYCHNEC Ha OKPAH.

3 Paccunraiite KOHBEpPCHIO BU3UTOB B MOKYNKHU U3 paccbulok n | [IK-8.3.1

KOHTEKCTHOM pEKJIaMbl, COXPAaHUTE 3HAYECHUS B
COOTBETCTBYIOIME IIEpEMEHHBIE. Pe3ynbpTaT BEIBEAUTE HA
JKpaH TaK:

Konsepcus paccbuiok: ...%

KoHBepcHsi KOHTEKCTHOM peKJIaMbl: ...%

Bompocsr (3amaun) st 3aueta / qudd. 3aueTa npejpacraBieHsl B Tabmuie 16.
Tabnuua 16 — Borpocs! (3a1aum) ais 3aueta / qudd. 3auera

No mi/mm [Tepedyens BonpocoB (3amav) mis 3aueta / nudd. 3auera

Kon
WHJIUKATOpa

Y4eOHbIM NJIAHOM HE IPEIYyCMOTPEHO

HCpG‘ICHB TEM JIA BBIIIOJIHCHUS KYPCOBOT'O HpOCKTa/ KprOBOf/'I pa6OTBI NMpEaACTaBJIICHBI

B TaOauIte 17.

Tabmuua 17 — IlepeueHb TeM /sl BBIIOJIHEHUs KYPCOBOT'O MPOEKTa / KYpCOBOM paboThI

Ne i/t

[IpumepHBIii TIepedeHb TEM /IS BHITTOTHEHHUST KYPCOBOTO MPOEKTa/ KypCOBOM

paboThI

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO




Bompocel juis  mpoBeleHUsS TPOMEKYTOYHOM AaTTECTAllMM B BHJE TECTUPOBAHHS
npeICTaBIeHBI B Ta0nwie 18.

Tabmuua 18 — [IpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

Ne i/t

[TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB

Kon
WHIUKATOpa

1

Huempyxyus: npouumaiime mekcm, gvloepume npasuibHvle
sapuanmul omeema u 3anuuiume apeymMeHmol,
0bocHogvl8aIOUUE BbIOOP OMBEMO8

Kakue metoas! mpenoOpabOoTKK TaHHBIX MOTYT OBITh HCTIOJL30BAHBI JIs
YIIYYIICHHS Ka4eCTBA JAHHBIX U MOBBIIICHUSI TOYHOCTH PE3YJIHTaTOB
againsza’?

1) OuncTka JaHHBIX

2) Hopmasusanust JaHHBIX
3) KouBepranus ¢popmaros
4) IlocTpoenue rpaguKoB

Hnempyrkyus: [pouumatime mexcm u 3anuwiume
pazeepuymolii 000CHOBAHHBII OMBEM.
Co3zpaiiTe CKpUIIT, KOTOPbII MPOBEAET aHAINU3 IaHHBIX O MPOJAXax
TOBAapOB B MHTepHeT-Marazune. Heo0xoqumMo 0ObeAMHNUTD TaHHbBIE U3
nByX uctoyHukoB: CSV-taiina u 6a3pl nanabix MySQL

Hucmpykyus: npouumatime mekcm, ebloepume npasuibHblil
8aApUAHM OMEema u 3anunuume apeymeHnmst,
000CHO8bIBaOWUE BbIOOP OMEemda

Kakoii MeTos1 ciemyer uCIoNb30BaTh AJIs 3aMOTHEHUS OTCYTCTBYIOIIUX
3HaueHui B paradpeitme Pandas?

1) fillna()
2) replace()
3) update()
4) dropna()

Unempyryus: [pouumaiime mexcm u ycmanogume
nocn1e008amenbHOCHb

Y CcTaHOBHTE MOCIICI0BATEIBHOCTD BBITIOJTHEHUS OTIEpaIlnii
npu pabore ¢ qaHHbIME B Pandas:

A) OObeMHEeHNE TaHHBIX U3 HECKOJBKUX HCTOYHHKOB
b) O6paboTka npoIycKoB U 1yO0IMKAaTOB

B) Ouuctka nanHbix

I') UmnopT taHHBIX

) Tpancdhopmarius 1aHHBIX

E) Ananu3z nanabix

A B B r i} E




Hucmpykyus: Ilpouumaiime mexkcm u ycmanogume

coomeemcecmeue

YcTaHOBUTE COOTBETCTBUE MCXKAY OIICpalrsiIMU U MCTOAAMUA

Pandas, KOTOPBIC UCITOJB3YIOTCA I UX BBITIOJTHCHUA

Onepanumn:

A) UmmopT naHHBIX

b) O6paboTka npomyckos

B) ®unprpanus 1aHHBIX

I') O6benuHeHne TaHHBIX

) Y nanenue ny0aukaToB

E) Ilpeo6pazoBanue TUMOB JTaHHBIX

X) I'pynnupoBka JaHHBIX

MeToabl:

1. read_csv()
dropna()
merge()
fillna()
replace()

groupby()
to_datetime()

O N o a bk~ DD

unique()
9. filter()

3anumure BBIOpaHHBIE IMQGPBI TOA COOTBETCTBYIOIIUMU

OykBamMu

A b B

I A

X




[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI
oOydeHus1, IpeCTaBIeHbI B Ta0muie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne i/t [TepeyeHb KOHTPOJIBHBIX PaOOT

10.4. MeTtoauveckre  MaTepUaNbl,  ONPEACISIONIME  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUMX dTanbl (OPMUPOBAHMUS KOMIETEHIIMM, coaepxarcs B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYypY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTalli 00yJaroluxcs
I'VAIL

11. Meroauyeckue yKa3aHus i1 00y4JarOMUXCs 0 OCBOCHUIO JUCITUTUTHHBI

11.1. Metoauueckue yka3zaHus [ OOYYaIOIIMXCS IO OCBOCHUIO JIEKIIMOHHOTO
MaTtepuana (eciu npedycmMompeHo yY4eOHbIM NIAHOM NO OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
rIyOOKoe U CHOE H3JI0KeHue yueOHoro marepuana. Ha3HaueHue COBpEMEHHOH JEKIUU B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
dyHIaMEeHTANBHBIX TPOOJIEeM JUCHMIUIMHBI, METOJOB HAayYHOTO IIO3HAHHSA, HOBEWUIINX
JOCTHIKEHUI HaydyHOU MBICTU. B yueOHOM mpoliecce JIEKIHs BBIOIHSET METOI0JIOTHYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMHU. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpPETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIHUILINHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMU.

[InaHupyeMble pe3yibTaThl IPU OCBOSHUHU 00YUYAIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIONy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TIOJy4YyeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE TNPO(ECCHOHATHLHO-IENOBBIX  KAdyecTB, JIIOOBH K  TMpeaMeTy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOosiBJIeHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YeHHE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HayuyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuas (BBIACIATH TJIaBHBIE MBICIH U
MOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSTH HUX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJIyueHHE TOYHOT'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALME CIIAIOB W
UCTIOJIb30BAaHUEM DPA3aTOYHOr0 MaTepualia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/AETbHBIX TEMATUK I10 TUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKINOHHOIO MaTepuaa:

JlekuvOHHBI MaTepuall Kypca BBICTPOEH [0 NIPHUHIMIY IOCJIEI0BATEIBHOTO
HOTPY)KEHUS] B aHAIUTUKY JAHHBIX: OT 0Aa30BBIX MHCTPYMEHTOB JIO MOJIHOLIEHHBIX INPOLECCOB
coopa, oOpaboTkum u Busyanusanuu. Kypc oTkpsiBaetcst paszaenoM «OCHOBBI  SI3BIKA
nporpamMupoBanusi Python», rne 3aknaneiBaercss ¢pyHAaMeHT — HacTpoiika cpensl Jupyter
Notebook, cuHTakcuc s3bika, paboTa C OCHOBHBIMHM THUIIAMU JAaHHBIX, LUKIAMH, a TaKXke
3HAaKOMCTBO C KJIIOUEBBIMU aHAIUTHUYeCKUMHU OnbOianotexkamu Pandas m Numpy. [lanee yoruka
NEepexXoIUT K MOJArOTOBKE NaHHBIX: paznen «lIpemobpaboTka AaHHBIX» MOCBSIIEH OYHUCTKE,
HOpMaJIU3aIMK U IEPBUYHON TEKCTOBOM 00pabOTKe, UTO SABJISIETCS 0053aTEIbHBIM TAIoOM Mepes
mo0bIM aHanu3oM. Pazgen «lccnenoBarenbCKuUi aHalIM3 JAHHBIX» YYUT CTPOUTH Tpaduku,




BBISIBJISITH 3aKOHOMEPHOCTHM M B3aMMOCBS3M, paboTarb € HECKOJbKHUMHM HWCTOYHUKAMU U
rpynnupoBKaMu. 3aBepmaroniuii pasmen «COoOp W XpaHEHHWE aHHBIX» OXBaThIBAET BeEO-
maiiauar, mapcuar HTML, paGotry ¢ APl um acuHXpoHHBIE 3ampochl, (GOpMHUPYs IOJHOE
MPEJICTABICHHE O CKBO3HOM TIpoIlecce padOThI ¢ JaHHBIMH. [IpuHIMIT pabOThl ¢ KOHCTICKTaMHU
npennoaraetT GUKCalro KIOYEBBIX ONpPEIeIeHUH, CHHTAKCHCa KOMaH/l, TUTIOBBIX alrOPUTMOB
U MPUMEPOB KOJA M0 KaXJI0H TeMe ¢ MOCIEAYIOIINM UCTIOIb30BAHUEM KOHCIIEKTOB KaK OCHOBBI
JUISL  BBIMOJHEHHs] J1a0OpaTOPHBIX pabOT U CcaMOCTOATENbHBIX 3anaHuil. [IpemopaBatens
PEKOMEHIYEeT JOMOJHATh KOHCIEKTHI COOCTBEHHBIMH IPHMEpPAMU U pe3yJibTaTaMu pabOThI C
pealbHbIMH HA0OpaMU JTaHHBIX.

Ecnu memoouueckue ykazamus no o0c8oeHUr0 JeKYUOHHO20 Mamepuana UMemcs 8
U30aHHOM 8Ude, 8 8uode eKmpoHHbIX pecypcos oubruomexu I'VAIL, cucmemsr LMS, kagedpsi u
m.o., He0OxX00UMo dams Ha Hux ccovlaky unu npusecmu URL adpec.

11.2. Meroauyeckue ykKa3zaHus Uil OOYYalOIIMXCS 1O YYacTHI0 B CEMUHApax (eciu
npeodyCcCMOmMpPeHo Y4eOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

OcCHOBHOM 1eNbIO 17151 00yYaIoUIerocs sIBISIeTCA CUCTeMaTH3aIus 1 0000I1IeHne 3HaHu
o wM3yJaeMol Teme, pasneny, (GopMupoBaHWUE YMEHHUsS pPabOTaTh C JAOMOJHUTEIHHBIMU
UCTOYHUKAMU WH(POpPMAIIMU, COMOCTABISTh W CPABHUBATh TOYKU 3PEHHsSI, KOHCIEKTHPOBAThH
MPOYNTAHHOE, BBICKA3BIBATH CBOIO TOYKY 3pCHHS H T.I. B COOTBETCTBHHM C BeIymIeH
JIMIAaKTUYECKOM IIEJIbI0 COJCPIKaHUEM CEMUHAPCKUX 3aHATUH SIBIISIOTCS Y3JIOBBIE, HanOoee
TPYIOHBIC IS TIOHUMAHHS M YCBOCHHSI TEMBI, pasleibl AUCHUIUIMHBL Crenudukoil TaHHOU
(OpMBI 3aHATHI ABJISIETCS COBMECTHAsI paboTa MperoaaBaTelis U 00y4aromerocs Haj peliecHueM
MOCTABJICHHOW MPOOJEeMBI, a TOWCK BEPHOIO OTBETAa CTPOWTCS HAa OCHOBE YEpPEIOBAHUS
WH/IMBUYAIbHOW U KOJUIGKTUBHOM JCSATEIHHOCTH.

[Tpu MOATOTOBKE K CEMHHAPCKOMY 3aHSTHIO 110 TEME JICKIIUUA HEOOXO0JMMO 03HAKOMUTHCS
C IUIAHOM €T0 MPOBEJICHUS, C JIUTEPATYPOr ¥ HAyYHBIMU ITyOJIHKAIMSIMHU IO TEME CEMHHAPA.

TpeboBaHMsI K MPOBEJICHUIO CEMUHAPOB

Obs3amenvho 0151 3anoIHeHUs Npenooasamenem

Y4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

Ecnu memoouueckue yxazanusi no yuacmuio 6 cemMuHapax umeromcs 6 u30aHHoMm euoe, 8
suoe InekmpoHHulx pecypcos oubnuomexu I'VAII, cucmemor LMS, xagedpwr u m.o., Heodxooumo
dambv Ha Hux ccolaky uau npusecmu URL adpec.

11.3. Metoauueckue ykazaHUS sl OOYYaIOIIUXCS MO MPOXOXKACHUIO MPAKTUUYECKUX
3aHATUH (eciu npedyCMOmpeHo y4eOHbiM NAAHOM N0 OAHHOU OUCYUNTUHE)

[IpakTHdeckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3aniu y4eOHOTO
mporecca, 3aKIIF0Yaroniasicsl B BHIOJHEHUN 00YJArOIIUMUCS TTO0J] PYKOBOJICTBOM IIPEIIOAaBaTes
KOMIUIEKCa Y4YeOHBIX 3aJaHUil C 1EeJIbl0 YCBOGHHS HAyYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JUCITUTUIMHBI, TPHOOPETEHUST YMEHUI Y HABBIKOB, OITBITA TBOPUECKOH JIeATEITHHOCTH.

[enpro MPaKTUYECKOTO 3aHITHSI ISl 00YJAOIIErocs SBISETCS MPUBUTHE 00YUIAIOIIHMCS
YMEHHI W HAaBBIKOB MPAKTUYCCKON JISATSIBHOCTH 110 H3ydaeMOU TUCITUTLINHE.

[Tnaraupyemblie pe3yabTaThl MPU OCBOCHUH 00yUYAIOITUMCS IPAKTHUECKUX 3aHSATHI:

— 3aKkperuieHue, yriayOleHue, pacllMpeHHe M JAeTaju3alus 3HAHUW TPU PElIeHUU
KOHKPETHBIX 3a/1a4;

— Ppa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTCIILHOCTH  MBIIUICHUS,
TBOPUYECKOH aKTUBHOCTH;

— OBIAJCHHE HOBBIMH METOJaMH U METOJUKaMU HW3YYeHHUS KOHKPETHOH y4deOHOI
JUCITUTLIIAHBI,

— BBIPA0OTKAa CIMOCOOHOCTH JIOTHUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUN IS
BBITIOJTHCHMS 33 TaHHI;



— olecrneueHne palMOHAIBHOIO COYETaHMS KOJUIGKTMBHOM M MHIMBHIYaIbHOH (GopMm
o0OydeHusl.

TpeOGoBaHusl K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

Obsi3amenvHo 0151 3an0IHEeHUs NPenoodasamenem

VY4eOHBIM MJIaHOM HE IPESYyCMOTPEHO

Ecnu memoouueckue ykazanus no npoxosicoeHuro npakmuyecKux 3aHAmull UMeromcs 8
U30aHHOM 8Ude, 8 8ude IeKmpOHHbIX pecypcos oubruomexu I'VAIL, cucmemst LMS, xagheopor u
m.o., He0OxX00UMo dams Ha Hux ccovlaky unu npueecmu URL adpec.

11.4. Metoauyeckue YyKa3aHUs IJis OOYYaIOIIMXCS I10 BBIMOJTHEHHUIO JIA0OPAaTOPHBIX
paboT (eciu npedycmompeHro yuedHbim NIaHOM N0 OAHHOU OUCYUNTUHE)

B xoxe BeImonmHeHUs 1abOpaTOPHBIX pabOT OOyYaIOMUNWCS JOJDKEH YIIIYOUTh |
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOU METOJMKOW M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAMUOHHON XapaKTEPUCTHUKON 0O0YyJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AHATUTUYECKON YacTei U KOHTPOJIbHBIX MEPOIIPUSITHIA.

Boeinonnenue n1abopaToOpHbIX pabOT 00ydaroIMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3yYeHHs] JTUCHMIUIMHBI, OIpeNeIsieMoil y4eOHBIM IUIAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecrevynBaroIIUM PelIeHre CIEAYIONUX OCHOBHBIX 33/1a4 00y4YaroIerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHUSA MPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JTAHHOW TUCIUILINHBI,

— 3aKperuvieHHe, Pa3BUTHE U JeTalu3alus TEOPEeTUUYECKHX 3HAHUU, MOJYyYEHHBIX Ha
JCKITHSIX;

— TOJIyueHHe HOBOM MH(OPMAINH 10 N3Y4aeMOH TUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOSATENbHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opysoBaHrEM U pubopamHu.

3ajanue U TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

JIaGopatopHbie pabOTHl BBIMONHSIOTCS B KOMITBIOTEPHOM KJlacce€ C HCIOJIb30BaHHEM
NEPCOHAIBHOTO KOMIIbIOTEPA M HEOOXOJUMOI0 MPOrpaMMHOr0 oOecredeHus (MHTepIpeTaTop
Python, cpena Jupyter Notebook, oubnmoreku Pandas, Numpy, Matplotlib, Seaborn, requests,
BeautifulSoup u gp.). Kaxpmas pabGora mnpexamonaraeT HHIUBUIYaJIbHOE BBIOJHEHHE
o0yJaromuMcsi MPAaKTHYECKOTO 3aJaHusi 10 TEMaTHKEe COOTBETCTBYIOUIETO — pasferna
JUCLUTUIMHBL.

[Tepedens 1abopaTopHBIX PaboOT:

VYcranoBka Jupyter Notebook, paboTta ¢ nepeMeHHBIMH U IIUKJIAMHU.

V3MeHeHne THITOB TaHHBIX, CIICKH, ITUKIIBI, 3HAKOMCTBO ¢ Pandas.

Pabora ¢ nmpomyckamu, U3MEHEHUE THUIIOB JaHHBIX, MOUCK JyOIMKAaTOB, KaTeropu3alus
JTAHHBIX.

PaboTa ¢ HECKOJIBKUMHU UCTOYHUKAMHU JAHHBIX.

Beenenne B HTML u uHCTpyMeHTHI pa3paboTyHKa.

Perynapusle Beipaxkenus, napcuar HTML, API, JSON.

[lepen HauvanoMm KaxoW J1abopaTOpHOM pabOTHI MpenojaBaTeNb MPOBOJUT KPATKHIA
MHCTPYKTaX, YTOUHSET IIeNM M 3a/laud, yKa3blBaeT Ha OCOOEHHOCTH HCIIOJIb3YeMBIX HaOOpOB
JMAHHBIX M OXXHZaeMble pe3ynbTaThl. OOydaromuecs MoJydaloT 3a/JlaHue B AJIIEKTPOHHOM BUJIE
(Jupyter Notebook ¢ yacTHYHO MOATOTOBJIIEHHBIM KOJOM M BOIPOCAMH) OO B BUJE OMHMCAHUS
1aroB, KOTOPbIe HEOOXOINMO PEaTH30BaTh CAMOCTOSTEIHHO.

TpebGoBaHus K TPOBEICHUIO:
mepel  BBIONIHEHHWEM  paboThl  OOyYaromMiicss  JOKEH  O3HAKOMHUTBCA  C
COOTBETCTBYIOIIMMH pa3jeIaMH JIEKIIMOHHOTO MaTepraja U peKOMEHI0BAaHHON JTUTEPATYPOH;



B Xo/e paboThl HEOOXOAWMO CTpPOTO CIICAOBATh MOPSAKY BBINIOJHEHUsS, (PUKCHPOBATH
MIPOMEKYTOUHBIE PE3YNbTATHI B BUJIE KO/Ia, TAOIUI] ¥ TpadHKOB;

BCE W3MEHEHHS M JIOTIOJIHEHUS KOJAa JIOJDKHBI COIMPOBOXKAATHCS KOMMEHTApHSIMHU,
MOSICHSIFOIIIIMH BBITIOJTHSIEMBIC JCHCTBUS;

10 OKOHYaHWU PabOThI oOydwaroutuiics GopmupyeT OT4ET (B IJICKTPOHHOM BHJIE) H
3almaeT paboTy, AEMOHCTPHPYS MOHUMAaHUE HCIOIB30BAHHBIX METOAOB W MOJYyYEHHBIX
pe3yJIbTaTOB;

3anMTa J1abopaTopHOi padOThl BKIIIOYAET MPOBEPKY OTYETA, OTBETHI Ha KOHTPOJIbHBIC
BOIIPOCHI TIpenojaBareis W, NpU HEOOXOIMMOCTH, BBITIOJIHEHUE HEOOJBIIOrO MPAaKTHYECKOTO
3aaHus [T IOJTBEPIKICHHSI OCBOSHHBIX HABBIKOB.

Crpykrypa u dhopma oTyeTa 0 1abopaTopHOl paboTe

OTtuét mo kaxxaoi n1abopaTopHO padoTe OPOpMIISETCS B IEKTPOHHOM BHJIE U JOJDKEH
COJIepKATh CIICAYIONINE YIEMEHTHI:

TurynbHBIN TUCT (Ha3BaHUE NMUCIUIUIMHBI, HOMEpP U HAaMMEHOBaHUE PaOOTHI, (amMIIis 1
rpyrmra o0yJaroIerocs, 1ata BbIIOJIHEHHS).

Lenb paboTsl (hopMyUpyeTcss Ha OCHOBE 3a/IaHHS).

3ananue (MepeyeHb KOHKPETHBIX MTYHKTOB, TOJICKAIIMX BBITOJHEHHIO).

Xon paboThl (omHcaHUE TOCIEOBATEIBHOCTH ICWCTBUI C NpUBEACHHUEM (ParMEHTOB
KOJIa, CKpUHIIIOTOB KpaHa, TaOJIUIl U TPaQHUKOB).

Pesynbratel M BBIBOABI (0000ILEHHME TOJYYEHHBIX pE3yJIbTaTOB, MX aHaJIM3,
COIIOCTaBJICHUE C TEOPSTUYCCKUMH MOJIOKEHHUSIMH, BBIBOJIBI 110 paboTe).

[Tpu BemmosmHeHUM paboTel B cpene Jupyter Notebook momyckaercss mpencTaBiieHHe
otuéta B (popmare camoro HOyTOyKa (.ipynb), skcroptupoBanHoro takxke B PDF wiun HTML,
IIPY YCIIOBUU COXPAHEHUS BCEX YKAa3aHHBIX CTPYKTYPHBIX 3JIEMEHTOB.

TpeboBanus k ohopMIECHUIO OTYETA O JTaOOpPATOPHOU paboTe

OTuéT nomkeH OBITh BBHIOJNHEH B €IMHOM CTHJIE, C MCHOJb30BaHWeM mmpudra Times
New Roman (wim anasiorudaoro), pazmep 12—14 nt, mexxcrpounsiii uarepsai 1,0-1,5.

[Tons ctpanuubl: neBoe — 2,5 cM, mpaBoe — 1,5 cMm, BepxHee U HUKHee — 2 CM.

Hywmeparust ctpanuil — CKBO3HAs, HAYMHAS C TUTYJIBHOTO JIUCTA (HOMEP Ha TUTYJIHHOM
JIUCTE HE CTaBUTCH).

Bce mimoctpanuu (rpaduku, aparpaMMbl, CKPUHIIOTHI) TOJDKHBI UMETh TIOATHUCH U OBITh
npoHyMepoBaHbl. TaOIHIIBI TAaKKE HYMEPYIOTCS U CHA0XKAIOTCS 3ar0JI0BKaMH.

@®parMeHThl MPOTPAMMHOTO KOJa ClieayeT O(GOpPMIIATE MOHOIIMPUHHBIM IIPHUPTOM,
BbIJIETISIS MX B BUJIE OJTOKOB MITM TPUKIIAbIBAs B BUJIE JINCTUHTOB C TIOSCHEHUSIMHU.

Ot4ér momkeH OBITh CTPYKTYPHUPOBAH, BCE pa3feiibl 4ETKO 00O3HAYEHBI 3ar0JIOBKAMHU.
Wznoxxenue — sicHOe, JaKOHUYHOE, 63 ophorpadmiueckixX U CHHTAKCHUYECKUX OITHOOK.

OTtuér mpencTaBiIseTcss Ha MPOBEPKY MPETIOIaBATEII0 B JIEKTPOHHOM BHUJC HE IMO3]THEE
JIaThl, YKa3aHHONW B TrpaduKe BBIIOJHEHUS Ta0OPaTOpPHBIX paboT, M 3allMIIaeTCs B
YCTaHOBJICHHBIC CPOKH.

11.5. Metoauueckue yka3aHus Al 00y4aromuXcsi 0 BRIOJHEHUIO KYPCOBOTO TIPOEKTa/
KYPCOBOM pabOTHI (eciu npedycmMompero YieOHbiM NIAHOM NO OAHHOU OUCYUNTIUHE)

KypcoBoii npoexT/ paboTa MpoBOAUTCS € LENbI0 POPMUPOBAHUS y 0OYUAIOLIUXCS OTbITA
KOMIUIEKCHOTO PEIIeHUsT KOHKPETHBIX 3a/1a4 MPOPECCHOHATBHON JACSITEILHOCTH.

KypcoBoii mpoexT/ paboTa mo3BoisieT 00yyaromemMycs:

Yuebnvim nnanom ne npedycmompero

CTpyKTypa NOsICHUTEILHOM 3aMICKU KYPCOBOTO MPOEKTa/ pabOTHI

Obs3amenvHo 015 3ano0IHEeHUs NPenooasamenem

Yuebnvim nnanom ne npedycmompeno

TpeboBanwust kK 0HOPMIICHUIO TOSICHATEIBHOW 3aIMMCKH KYPCOBOTO ITPOEKTa/ paboThI

Obs3amenvho 01151 3anoIHeHUs Npenooasamenem

Yuebnvim nnanom ne npedycmompero




11.6. MeTtoauueckue yKa3aHus ISl OOYJAIOIIUXCS IO TPOXOKACHUIO CAMOCTOSATEIHHON
paboThI

B Xxoje BBIIOTHEHUS CaMOCTOSTEIBHONW pabOThI, O0YUYAIONIUICS BBIMIOIHSAET PaboTy 1O
3aJJaHUI0 U TIPU METOJAMYECKOM PYKOBOJCTBE IpErojaaBaressi, HO 0e3 ero HemocpeICcTBEHHOTO
y4acTusl.

s oOydaromuxcsi mo 3a04HOil Gopme 0O0ydeHHs BBIIIOJIHEHUE KOHTPOJBHBIX padoT
SIBIISIETCS DJIEMEHTOM TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH U CAMOCTOSITEIILHOM paboThI

B mpotiecce BBIMONMHEHHS] CaMOCTOSTENbHONH PaboOThl y oOyuaromierocs (opmupyercs
1enecoo0pasHoe MIIaHUPOBaHUE PabOUEro BpeMEHHU, KOTOPOE MO3BOJISIET EMY pa3BUBaTh YMEHUS
U HaBBIKM B YCBOGHUHM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, oOecreunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B IEPHOJ OOYYCHHs, IMOMOTAeT TOJYyYUTh HABBIKA TIOBBIIICHUS
pohecCuOHaNBEHOTO YPOBHSL.

MeTogudyeckuMl ~ MaTepualaMH,  HANPaBJSIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00y4arOIIUXCASBISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOAMYECKHE YKA3aHHS IO BBIMOJHEHUIO KOHTPOJIBHBIX padoT (1si 00ydaromuxcs
1o 3a04HOU (hopme oOyueHus).

Ecnu memoouueckue ykazanusi no npoxoicoeHuro camoCmosmenbHol pabomol UMermcs.
8 U30AHHOM Bude, 8 8ude INeKMpPOoHHbIX pecypcos bubnuomexu I'VAII, cucmemovr LMS, xagheopul
u m.o0., Heobxo00UMo dame Ha Hux ccolaky unu npusecmu URL aopec.

11.7. MeToauyeckre yKa3aHHs JUISI OOYYAIOIIMXCSA IO MPOXOXKIACHHIO TEKYIIETro
KOHTPOJISI YCTIEBaeMOCTH.

Tekymmii KOHTpPOJIb YCIIEBAEMOCTH MPEIyCMATPUBACT KOHTPOJIb KAavyecTBa 3HAHHM
00yJaroIUXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IIENbI0 OICHUBAHHS XO0Jla OCBOCHUS
IUCIHATIINHEL

Obs3amenvHo 0151 3aN0JHeHUs Npenodasamesiem. YKazvlearomces mpebo8anus u Memoobl
npoGedeHust meKyujeeo KOHMPOJisL YCNeGaeMoCmu, d Makdice KaK pe3yibmamvl MeKyue2o
KOHMpOL — ycnegaemMocmu — 0yOoym — yuumuleamvbCcsi NHPU  NPOBEOCHUU  NPOMENCYMOUHOU
ammecmayuu.

11.8. Metoauueckue yka3zaHus A 00y4arouIuXcs MO MPOXOXKICHHUIO MPOMEKYTOYHOMN
aTTeCTalu.

[IpomexyTouHas  artectanus  OOydalOmIUXCs — MpeAycMaTpUBaeT  OICHHBaHHE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB OO0y4YeHHs MO auciuruiiHe. OHa BKIIIOYAET B
ce0s:

— D9K3aMeH — ¢opMa OIEHKM 3HAHMM, TOJYYCHHBIX OOy4YalomUMCs B TIpoOIecce
W3Yy4YEeHUsI BCEH MMCIUIUIMHBI UM €€ YacTH, HAaBBIKOB CaMOCTOSITEILHOW pabOThI, CIIOCOOHOCTH
NPUMEHATh MX JJis pEUIeHUs] MPAKTHUECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
MEeproJ; SK3aMEHAIMOHHOM CECCHM M 3aBEPIIACTCS aTTECTAIMOHHOM OLEHKON «OTIUYHOY,
«XOPOLIOY, «YJOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.

— 3a4eT — 3To (opMa OLICHKH 3HAHUH, MOTYYSHHBIX OOYYaAIOMIMMCS B XO/€ U3yUCHHS
y4eOHOM MUCHIUTUIMHBI B 1IEJIOM WJIM MTPOMEKYTOUHas (M0 OKOHYAaHWW CeMeCTpa) OIeHKa 3HAHUN
00ydJarmuMCcs 10 OTAEIBHBIM pa3feliaM JUCIUIUIMHBI C aTTECTAllMOHHOW OIICHKOHW «3auTeHO»
WJIH «HE 3a4TEHO».

— auddepeHunpoBaHHbIl 3auyeT — 3T0 (¢dopMa OUEHKHM 3HAHWM, MOJyYEeHHBIX
0o0yJarmuMcs TPU U3YYCHUH AUCIUILTUHBI, TPU BHIMOTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-UCCIIEIOBATEILCKUX PA0OT U MPOXOKJACHUH MPAKTHK C aTTECTAIIMOHHON OIEHKOM
«OTIUYHOY, «XOPOIIO», «yAOBIETBOPUTEIBHOY, KHEYTOBIETBOPUTEIHLHOY.



Obsi3amenvho 0151 3an0IHeHUs Npenodasameniem. YKa3vl8aomecs mpebosanus u Memoovl
NpOBedeHUsl NPOMEICYMOYHOL ammecmayuu.



Jluct BHeceHUs U3MEHEHUH B pabouyio IporpaMmMy TUCIUTUIMHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.
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