degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: Python u ocHOBBI aHanMM3a TaHHBIX
10 HANPABJIEHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
LEHTp NMPaKTUK U cTaxupoBok OIIMIN

Kypc: 1
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMbI IPOMEXKYTOUHOM arTecTanuu: 1 (ocenuuit) - JluddepeHpoBanHbiii 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBui: A.1O. llupses, 3aBenyromuii kapenpoi

[Iporpamma oOcyxeHa Ha 3aceqaHny LIEHTpa MPAaKTUK U cTaxkupoBok GIIMU 12.02.2024



AHHOTANMA

Jucnurumba "Python m ocHOBBI aHanW3a MaHHBIX" TpeJHA3HAYEHA ISl CTYJCHTOB, JKENAIONUX OBIAICTh
OCHOBaMH NPOrpaMMHUpPOBaHMs Ha si3bike Python M ocHOBHBIMU MeTOaMu aHanM3a JaHHBIX. B paMkax kypca
CTyAEHTBl H3y4yaT OCHOBHBIC KOHIENMUIMH s3blka Python, Takue Kak THIBI JaHHBIX, YHPaBIAIOIINE
KOHCTPYKUMH,  (QYHKIUH, CTPYKTYphl  JaHHbIX, pabory ¢  dailmamMy, a TakKKe  OCHOBBHI
O0OBEKTHO-OPHEHTHUPOBAHHOTO TpOrpaMMupoBaHus. KpoMe TOro, CTyIeHTHI MO3HAKOMSATCS C OCHOBHBIMHU
oubnuorekamu Python ans ananmza naHHeix, Takumu kak NumPy, Pandas u Matplotlib, u nayuarcs
NPUMEHATh UX I paboThl C peaJibHBIMM Habopamu JaHHbIX. Kypc Takke BKIIOYaeT B ceOsl MPOEKT IO
aHalu3y JaHHBIX, B paMKax KOTOPOIO CTYIEHTBbl CMOTYT IMPHMEHHUTH IOJyYeHHbIC 3HAHMS Ha IPAaKTHKE.
JlucuuiuiiHa SIBJISE€TCS BaKHOM OCHOBOM /JIsi MOHUMAHHS OCHOBHBIX IPUHIMIIOB IPOrPaMMUPOBAHUS U
aHaliM3a JaHHBIX, YTO MO3BOJIUT CTYACHTAM YCIEIIHO NMPUMEHATh UX B PA3JIMYHBIX OONACTIX AEATEIbHOCTH,
CBSI3aHHBIX ¢ MH()OPMAIIMOHHBIMU TEXHOJIOTHAMH U aHAJTUTUKOM.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

OOyuuTh CTYICHTOB OCHOBaM IIPOrpaMMHpOBaHHMs Ha si3bike Python, Briroyas CHHTakcuc,
CTPYKTYPbl TaHHBIX, YIpaBICHHE NOTOKOM U (yHKIuH. Pa3BUTh y CTYICHTOB NpaKTHYECKHE
HABBIKM aHaJIM3a JaHHBIX ¢ ToMmomplo Oubmmorekn Pandas w apyrux wHCTpyMeHTOB Python.
CrnocoOCTBOBAaTh pa3BUTHIO Y CTYICHTOB KOMIICTGHIMH Uil PpEIICHHS pealbHbIX 3adad ¢
UCIIOJIb30BaHMEM HWHCTPYMEHTOB aHaJM3a JAHHBIX B Pa3IMYHBIX cdepax JesTeIbHOCTH.

3agaun AU COMIIHHBI
- pa3BUTh YMEHHE NHcaTh MpocToi kox Ha Python g pemenus 3amad aHanmu3a AaHHBIX;
- pPa3BUTHE JIOTUYECKOTO MBIIUIEHUSI M CHOCOOHOCTH K PELICHUI0 IMpoliem.

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-2.1 CrocobeH  TPUMEHSITH  COBPEMEHHBIC
BBIUMCIIUTENBHYI0 TEXHUKY M CEpPBHUCHI ceTh VHTepHeT B

OITK-2 CriocoGeH HCIIonb30BaTh COBpeMeHHbIe |0071acTh (cdepe) npodecCHOHANBHOM NEITENbHOCTH

MH()OPMALMOHHBIE TEXHOJIOTUHU U OIIK-2.2 3HaeTr W yMeeT MNPUMEHATb YUCICHHBIC
IIPOrpaMMHBIE CPEICTBA IIPU PEIICHUM 330a4  |MaTeMaTHYeCKUe METOAbl U IPUKIAJHOE IPOrpaMMHOE
npodecCHoHAIBHON IeTeNbHOCTH, coONoiast  |o0ecrieueHre Uil PEUIeHUs  Hay4YHbIX  33j7ad = B
TpeboBanusa HHPOPMALMOHHOHN Oe30macHOCTH  (podeccHOHaBLHON 00IacTH

OIIK-2.3 3naer ocHOBHbBIE TpeOoBaHMs HH(POPMAITMOHHON
0e301acHOCTH

OIIK-3.2 Brnazeet Ha IPaKTHKE METOIOJIOTUEH COCTABICHUS
HAYYHO-TEXHUYECKHX OTYETOB (IIPOCKTORB)

OIIK-3.1 3HaeT oCHOBHBIC MpaBuiia OQOPMIICHHS HAYYHBIX

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH MyOIMKAUi U HAy9HO-TEXHUYECKOH NTOKYMEHTALUH, B TOM

Hay4HbIC U (WIN) TEXHUYECKUE YHUCIe C MCHONb30BAaHWEM NPUKIAJHOTO IPOrPaMMHOTO

(TexHOIIOrN4YeCcKre, UHHOBAIL[IOHHBIE) OTYETHl  |00eCIeUeHHS

(myOnmKanmu, mpOEKThI) OIIK-3.3 Bnaneer MeToaMu BU3YalbHOTO U rpad)uyecKoOro
IpeACTaBICHUS pe3yabTaToB Hay4YHOM

(Hay4HO-TEeXHUYECKOH, WHHOBALIMOHHON TEXHOJIOTHYECKOH)
JEATEIIbHOCTH B BU/IE OTUETOB, HAyYHBIX ITyOIMKaIMHA

[MK-2.1 3HaeT OpUHIUMBI MTOCTPOCHHS HAYYHQPAOOTHI,
MeTonbl cOopa M aHajM3a TMOJNyYEHHOTO Marepuana,
CHOCOOBI apryMeHTaIH

[IK-2 CnnocoOeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUUICKTHBA OPTaHW30BEIBATh U IMTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX alpoOaIiyio

[IK-2.2 CnocoGeH IulaHUpOBaTh M MPOBOAWTH HAYYHBIC
UCCJICZIOBAHUSI CaMOCTOSTENIbHO WM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyOIMKalUK HAYYHBIX CTAaTeH U y4acTusi B KOHOEPEHIIUSIX




3. [lepeuens MIaHUPYeMBbIX Pe3yJIbTATOB 00y4eHHS MO AUCHUILINHE (MOAYJTI0)
B pesynbrare ocBoeHUS JUCIUIUTHHBI 00y4YaronInecs JOKHBI
3HATb:

- OCHOBHBIC KOHIENIIMK TporpaMMupoBaHusi Ha Python;

- KroueBble  pyHKIMK Oubnmoreku Pandas nmnst aHanmusa JaHHBIX.
YMETh:

- mucarbk TpocToil koj Ha Python mns paboTel ¢ naHHBIMUY,

- aHAJIM3WPOBATh JIAHHBIC C MOMOINBI0 Pandas W Apyrux HMHCTPYMEHTOB;

- BU3yQJIM3UPOBaTh JaHHbIe ¢ Momolnsio Matplotlib umu Seaborn.
BJIAJICTh:

- 0a30BBIMU HABBIKAMU MPOrpaMMupoBaHus Ha Python;

- HaBBIKAMM aHaJIM3a JaHHBIX C IMOMOIILI0 Pandas;

- CMTOCOOHOCTBIO MPUMEHSTH MOJYUYCHHBIC 3HAHWS K PEIICHUIO PEaNbHBIX 3a/lau aHajau3a JaHHBIX.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 Ocuossl Python 8 6
2 CrpykTypsl nanHsix B Python 3 8
3 Pabora ¢ ¢daitnamu 1 6ubnrorekamu 5 12
AHamm3 JaHHBIX C HCIOJB30BAHUEM
4 3 10
Python
5 [IpoexT no aHanu3y AaHHBIX 11 24
Nroro yacos 30 60
[loaroroBka k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 1 (Ocennwii)
1. OcuoBbl Python

Beenenne B Python: ucropus, ocobenHoctu, npeumyiuectBa. Cunrakcuc Python: mepemennsie,
TUIIBI JAHHBIX, OTIEPATOPBI. YIIPABISAIOIINEe KOHCTPYKINH: YCIOBHBIE ONEPATOphl, HUKIBI. PYHKINH 1
moxaynu B Python.

2. CtpykTypsl naHHbIX B Python

Criucku, KOpTeXu, MHOXKeCTBa M cioBapu. PaboTa ¢ KoyuleKIMsAMU JaHHbIX. MHIEKcaus U cpessl.
[IpumeHeHMe CTPYKTYp JaHHBIX B PELICHUU 3a/1ad.

3. Pabora ¢ daitnamu u 6ubimorekamMu




OcHoBbl pabotsl ¢ (adinamu B Python. Mcmone3oBanue crangapTHbIX OMOIMOTEK AJISl YTEHUS U
3anKMCH JIAHHBIX. 3HAKOMCTBO C MOMYJISPHBIMH OMOIMOTEKaMM JUIS aHAlIW3a JaHHBIX (HampUMep,
NumPy, Pandas).

4. Ananu3 JaHHBIX ¢ UCoNb30BaHueM Python

O0paboTka 1 aHaTM3 JaHHBIX C MOMOIIBI0 OnbmuoTekn Pandas. Busyanuzanusi JaHHBIX ¢ TOMOIIBIO
oubnmuorexkn Matplotlib nnm Seaborn. Pabora c¢ Oonbmmmu HaOopamu naHHbIX. [IpuMenenue
METO/IOB aHAJIM3a JAHHBIX JJIS TOTYYEeHUS HH(POPMAIMK U3 HAOOPOB JaHHBIX.

5. IIpoekT no aHanusy JaHHBIX

[TocTpoenue mpoekTa Mo aHAJIM3Y JaHHBIX OT Havaja 0 KoHIa. 3arpy3ka u npeaoopaboTKa JaHHBIX.
[IpoBeneHue aHanu3a JaHHBIX U BBIABICHUE 3aKOHOMEpHOcTel. Busyannzanus pe3yasraToB aHaIu3a.
ITonroToBka oT4€Ta MM MPE3EHTALMHA HA OCHOBE PE3YJIBTATOB aHAIN3A.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

Heo0xonnmoe obopynoBaHue JJisi CEMHUHAPOB: KOMIBIOTEP M MYJABTUMEINIHHOE 000pyI0OBaHNE
(mpoeKTop, 3BYKOBasi CUCTEMA).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. IlporpammupoBanue Ha C++ [DneKTpoHHBIN pecypc], DIeKTpoH. Bepcus ned. myonukanuu / H.
Heiin, Y. Yums, M. Xequarron. — M., JIMK Ilpecc, 2007

JomnonHurensHas aureparypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha cemuHapax ncmosbs3yeTcst KOMIbIOTEP U MyJIBTUMEINiTHOe 000pyI0BaHKE (IPOEKTOP, 3BYKOBAs
cucTeMa),

9. MeToauyeckue yKazaHus AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3yyaromuid IUCUUIUIMHY, JOKEH C OIHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

VYenenrHoe 0CBOGHUE JUCHUILIMHBI TPeOyeT:

- IIOCEILIEHUs CTYIEHTOM BCEX BUJIOB ayIUTOPHBIX 3aHATUH;

- KQUeCTBEHHOH CaMOCTOSTEIbHOM MOATOTOBKY K ITPAKTUUECKUM 3aHATHAM, aKTUBHOH pabOTHl HAa HUX;
- aKTUBHOW CaMOCTOSTENBHOMN U ayJJUTOPHON PabOTHI CTY/ICHTA;

- CBOEBPEMEHHOM C/1auu MPeroaBaTesio 3aJaHni 110 ayJUTOPHBIM BUaM paloT.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
LEHTp NMPaKTUK U cTaxupoBok OIIMIN

Kypc: 1

KBaJIH(UKALUS: OakanaBp
Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

Pa3paborunk: A 1O. lllupses, 3aBexyrommii kKadempoin



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2.1 CrocobeH  TMPUMEHSITH  COBPEMEHHBIC
BBIUMCIIUTENBHYIO TEXHUKY M CEpPBHUCHI ceTh VHTepHeT B

OITK-2 CriocoGeH HCIIonb30BaTh COBpeMeHHbIe |0071acTh (cdepe) NpodecCHOHANBHOM NEITENbHOCTH

MH()OPMALMOHHBIE TEXHOJIOTUHU U OIIK-2.2 3HaeTr W yMeeT MNPUMEHATb YUCICHHBIC
IIPOrpaMMHBIE CPEICTBA IIPU PEIICHUM 330a4  |MaTeMaTHYeCKUe METOAbl U IPHUKIAJHOE IPOrpaMMHOE
npodeccuoHaIBHON I TeNbHOCTH, coOnoiast  |o0ecrieueHre Uil PeUIeHUs  HAay4YHbIX  33jad B
TpeboBanua HHPOPMALMOHHOMN Oe30macHOCTH  (podeccHOHaNBLHON 00IacTH

OIIK-2.3 3naer ocHOBHBIC TpeOoBaHUs HH(POPMAITMOHHON
0e30MacHOCTH

OIIK-3.2 Brnazeer Ha MPaKTHKE METOIOJIOTUEH COCTABICHUS
HAYYHO-TEXHUYECKHX OTYETOB (IIPOCKTORB)

OIIK-3.1 3HaeT oCHOBHBIC MpaBuiia OPOPMIICHHS HAYYHBIX

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIAT MyOIMKAUi U HAyYHO-TEXHUYECKOH NTOKYMEHTAllUH, B TOM

Hay4HbIC U (WIN) TEXHUYECKUE YHUCIE€ C MCHONb30BAaHWEM NPUKIAJHOTO IPOrPaMMHOIO

(TexHOIIOrN4YeCcKre, UHHOBAIL[IOHHBIE) OTYETHl  |00eCeyeHHs

(myOnmKanmu, MpOEKThI) OIIK-3.3 Bnazneer MeTogaMu BU3YalIbHOTO U rpad)uyecKoro
IpeACTaBICHUS pe3yabTaToB Hay4YHOM

(Hay4HO-TEeXHUYECKOH, WHHOBALIMOHHON TEXHOJIOTHYECKOH)
JEATEIIbHOCTH B BUJIE OTUETOB, HAyYHBIX ITyOIHKaIMHA

[IK-2.1 3Haer npuHIUIB TMOCTPOEHUS HAYYHQIAOOTHI,
MeTonbl cOopa M aHajM3a TMONyYEHHOTO Marepuana,
CIOCOOBI apryMeHTaINH

I1K-2 Crnoco0OeH caMOCTOITENBHO WU B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTO
KOJUUICKTHBA OPTaHW30BEIBATh U MTPOBOIUTH

[IK-2.2 CnocoGeH I1ulaHUpOBaTh M MPOBOAWTH HAYUYHBIC
UCCJICZIOBAHUSI CaMOCTOSTENIBHO WM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

Hay4HBIE UCCIICIOBAHUS U UX arpoOaluio
[MK-2.3 CnocobeH mNpoBOAUTH ampoOanuio pe3yibTaToB

Hay4YHO-UCCIIE0BATEIbCKON paboTel MTOCPEICTBOM
MyOIMKAIlMK HayYHbBIX CTaTel M yyacTusl B KOH(EPeHINAX

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHnus qucuIuiiHbl «Python 1 0CHOBBI aHaMM3a JAHHBIX)» O0YYAIOITHICS TOJKEH:

3HATh:

- OCHOBHBIC KOHIICIIIMU IporpaMMupoBaHusi Ha Python;

- kimoveBble (hyHKIMK OubOnroTekn Pandas miist aHanm3a JaHHBIX.
yMeThb:

- micath npoctoi kox Ha Python mis paGoTel ¢ JHaHHBIMH;

- QHAJIM3UPOBaTh JaHHbIE C TMOMOINbI0 Pandas m apyrux HMHCTPYMEHTOB;

- BU3yaJIM3UPOBaTh AaHHbIe ¢ momomsio Matplotlib umu Seaborn.
BJIA/IETh:

- 0a30BBIMU HaBBIKAMU TpOTrpaMMupoBaHusi Ha Python;
- HaBBIKAMH aHaJIM3a JAHHBIX ¢ momoulbio Pandas;
- CIIOCOOHOCTBIO MPUMEHSTH IMOJIYYCHHBIC 3HAHUS K PELICHHIO PEajbHBIX 3a]a4 aHalu3a JaHHBIX.

3. IlepeyeHb THNOBBIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

1. Yto Takoe Python? KakoBbl ero ocHOBHBIE 0COOEHHOCTH?

2. Kakue Tumnbl nanHbix nojepxkuaet Python? [lpuBeaure npumepsi.

3. UeM OTIMYAIOTCS CIIMCKU U KOpTexkHu B Python?

4. Kakue ynpapistoliyie KOHCTPYKIIUH HCTonb3ytoTes B Python? [IpuBenute mpumMepsl.
5. Yto Takoe QyHkius B Python? Kak o0bsiBUTE (D)YyHKIIHIO U TIEpeaTh MapaMeTphl?

6. Kak cosznars cioBapb B Python? Kak momydnTh 10oCTyn K 2ieMeHTam ciaoBapsi?




7. B ueM pazHHIIa MEKIY MHOXKECTBOM U CIIMCKOM B Python?
8. Kax oTkpbITh Qaiin B Python juist urenus u 3amucu JaHHBIX?

9. Kakne OMONMOTEKH HCIIONB3YIOTCS JJIsi aHanu3a JaHHBIX B Python? VkaxuTe WX OCHOBHEBIC
BO3MOKHOCTH.

10. Yro takoe 6nbnnoreka Pandas? Kakue cTpykTypbl JaHHBIX OHA MIPEIOCTABISCT?

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA NIPOMEKYTOYHOM aTTecTalluu
o0y4yarommxcst

1. Kak npoBecTH 3arpy3ky u npeo0paboTKy JaHHBIX C UCMOJIb30BaHueM Pandas?

2. Kak co3narb rpaduk ¢ ucrnons3oBanueM oudmuorexu Matplotlib?

3. B uem omnnume Mexy 1uarpaMMoi paccesHUsa U THCTOTPaMMOii?

4. Kakue nraru BKJIIOYAeT MPOIIeCC CO3aHMs MPOEKTa 110 aHaM3y JaHHBIX C UCHoJib30oBaHueM Python?

5. Kakwne WHCTPYMEHTBI MOXXHO HCIOJIB30BATH JJId MOATOTOBKH OTYCTA WJIM NPE3CHTALIlUHM HAa OCHOBC
PE3YJIbTATOB aHaJIn3a ILaHHBIX?

6. Uto Takoe unaekcauus u cpesbl B Python? Kak ux ucnons3oBars?

7. Kakue MeToapl COPTHPOBKH CIIUCKA CyIecTBYIOT B Python?

8. Uto takoe monynb B Python? Kak ero umnopruposars?

9. Uto Takoe 00beKTHO-OpHeHTHpOoBaHHOE nporpamMmmupoBanue (OOIT) B Python?
10. B uem pa3Hunia Mexmy JOKaJIbHBIMU H I100abHBIMU TIepeMeHHbIMH B Python?

Kputepun onennBanus

Onenka "Ommuno" (10) - MOTHOCTBEIO W BOBpEeMs pEUICHBI Bce 3ajadn  0e3  OmMOOK.
[TponeMoHCTpHUPOBaH IPAaMOTHBIH MOAXO K PELICHUIO 33134, PeaTn30BaHbl ONITUMAIILHBIC aJITOPHTMBI,
KoJl 0()OpMIICH B €TMHOM YJI000YHTaEMOM CTHIIE.

Onenka "Otnuuno" (9) - TONHOCTBIO M BOBpPEMS pEIICHBI Bce 3ada4d  0e3  OIIHOOK.
[IponeMoHCTpUpPOBaH TPAaMOTHBIHN MOIXO/ K PEHICHUIO 33/1a4, Peaju30BaHbl ONITUMAIIBHBIE AJITOPUTMBL.

Onenka "Otaumuno" (8) - TMONHOCTBIO M BOBpPEMsl pELIEHbl BCcEe 3adaud  0e3  OIIMOOK.
[IponeMOHCTpHUpPOBaH I'PaMOTHBIN NOAXO/ K PELICHHUIO 3a]1a4.

Onenka "Xopomio" (7) - MOTHOCTBIO PellieHbl Bce 3a1auu. JlomyieHbl HecyliecTBEHHbIE ONTHOKH.

Omnenka "Xopoio" (6) -NOTHOCTHIO PEMIeHO OOJIBIIMHCTBO 3a7a4. B HEKOTOPBIX 3aj1a4ax JOMYIICHBI U
He HCTIpaBiieHbl OIIMOKH, JINOO HEKOTOPHIE 3a/1a4d PELICHBl YACTUYHO.

Ornenka "Xoporio" (5) - MONHOCTRIO PEIIeHO JIBE TPETH 3a/1a4. B HEKOTOPHIX 3a7a4ax JTOMYIIEHBI U HE
MCIIPABJICHBI OMHOKH, TMO0 HEKOTOPbIC 33/1a41 PEIICHbI YaCTUYHO.

Onenka "VYiosiaeTBopuTenbHO" (4) - MONHOCTBIO penieHo Ooliee TONOBUHBI 3aqad. B ocrambHBIX
3aJayax JOMYLICHBI U HE HUCIIPABICHBI OMIMOKH, THO0 HEKOTOPBIE 3aa4H PELICHBI YACTHYHO.

Onenka "YnosineTBopuTeNnbHO" (3) - MOTHOCTHIO PEIICHO OOJIee ITOJIOBUHBI 3a/1a4.
Onenka "HeynoeneTBoputenpHO" (2) - pemeHo MEeHee TTOJIOBIUHBI 3a]1ad.
Onenka "HeynoenerBopurensHo" (1) - He pelieHO HU OHOU 3a]1auu.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

HuddepeHMpoBaHHBIA 3a4€T MOXKET MPOBOJUTHCA IO WTOTaM TEKyLIeH YCIEeBAaeMOCTH W CHa4H
3aJlaHuil M APYTMX BUAOB PabOT, MPEIyCMOTPEHHBIX MPOrpaMMON IUCHUIUIMHBI U (WJIH) IIyTeM
OpraHu3aluy CIIENUAILHOTO OIIPOCca, MPOBOAUMOTO B YCTHOU M (MIJIM) MUCbMEHHOH (opMme.

[Ipu npoBeaenuu ycTHoro audepeHIupoBaHHOrO 3a4eTa oodydatoniemycs npenoctasisercs 30 MUHYT
Ha 1oAroToBKy. Onpoc o0yuaronerocsi He J0JKEH MPEBbIIIATh OHOTO ACTPOHOMUYECKOT0 Yaca.

Bo Bpems mpoBenenus auddepeHUMPOBAHHOIO 3avyera OOydaromuecss MOTYT —II0JIb30BaTbCs
POrpaMMON AUCUUIUIMHBI, & TAK)KE CIPABOYHOM JIMTEPATypOil, KOHCIIEKTAMH JIEKLUH WIH APYTrUMU
MaTepHagaMu.



