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Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
LEHTp NMPaKTUK U cTaxupoBok OIIMIN
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Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHnnpoBaHHblil 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
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AHHOTANMA

Huctumiuna «Python u mpoMelnuieHHas pa3paboTka» MOCBAIIEHA W3YYEHHUIO SI3bIKA MPOTPAMMHUPOBAHUS
Python u ero nmpuMeHeHUIO U PEICHNUS 3a/1a4 B peabHBIX POU3BOACTBEHHBIX YCIIOBHAX. Kypc oxBaThiBaeT
Kak (QyHIamMeHTanbHble OCHOBBHI Python, Tak W mepenoBble NPAKTUKK NPOMBINUICHHOW pPa3pa0doTKu
nporpaMmmHoro  obecrieuenus.  CTymeHTBI — OCBOST — CcHUHTakcuc  Python,  cTpyKTypsl — JaHHBIX,
00BEKTHO-OPUEHTHPOBAHHOE TPOrpaMMHUPOBAaHUE W paboOTy ¢ MOMYISIPHBIMH OMOIMOTEKaMH, TAKHUMU Kak
NumPy, Pandas, u apyrumu, B 3aBHCUMOCTH OT clenmanu3amuu Kypca. OHM Haydarcs pa3padarbiBath,
TECTUPOBATh U OTIAAXKUBATh 3Q(QEeKTUBHBIN U MacIITaOupyeMblid kKoll. Kypce Takke BKItO4aeT B ce0st M3yUeHHE
cucteM KoHTpoiis Bepcuit (Git), MpUHIMIOB pa3paboTKU HporpaMMmHoro obecneuenus (Hampumep, SOLID
MPHUHIUIIBI, TATTEPHBI NMPOEKTHUPOBAHMS), METOAOJIOTHH pazpaborku (Agile), a Takxke OCHOBBI pabOTHI C
0azaM¥ JaHHBIX U Pa3BEPTHIBAHUS TPHIIOKECHHIA.

1. leau u 3apa4u

eap AUCUMNIMHBI

Hayunte cTyneHTOB mpHUMEHSTH A3BIK IporpammupoBanHus Python misi perieHust peanbHbIX 3a7ad B
IPOMBIIIICHHOH cpefie. DTO BKIIIOYAET B ce0sl HE TOIBKO 3HAHUE CHHTAKCHCAa M OCHOBHBIX OMOINOTEK,
HO W MOHMMAaHWE NPUHIUIIOB Pa3pabOTKHM KaueCTBEHHOIO, MACLITA0MPYEMOTO M TOIACPKHBAEMOTO
KoJa.

3agauu AU CHUILIHHBI

- pa3BUTh YMEHHE THcCaTh MpocTol Kom Ha Python i penieHust 3amad B TPOMBIIIICHHOM
pa3paboTke;

- pa3BUTHE JIOTMYECKOIO MBILIUICHUS! U CIIOCOOHOCTH K PEIICHHUIO MPOOIeM.
2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

VK-2.1 ®opMynupyer COBOKYNHOCTb B3aUMOCBSI3aHHBIX
3aJa4 B paMKax I[IOCTaBJIEHHOW  1enu  paboThl,
o0ecreynBaroImunX ee JIOCTHKEHUE. Omnpenensier
OKUJaeMbl€ PE3YyNbTaThl PEIIEHHUS TOCTABICHHBIX 3a]1a4

YK-2 CriocoGen onpenensiTe Kpyr 3a/1a4d B
paMKax MOCTaBJICHHOM LENH U BBIOMPATh

OIITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOS U3
JNEHCTBYIOIIMX NTPABOBBIX HOPM, HMEIOIINXCS
PECYPCOB ¥ OTpaHUYEHUI

VYK-2.2 TIIpoektupyer peuieHHe KOHKPETHOW 3a7aqu
MpOEKTa, BBIOMpas ONTHUMAJIBHBIA CHOCOO €e pelIeHus,
UCXOAsl U3 NEMCTBYIOIMX INPABOBBIX HOPM U HMMEIOLIUXCS
PECYPCOB U OTpaHUYECHUHI

OIIK-2.1 CriocobeH  NpPUMEHSTb  COBPEMEHHBIC
BBIYHMCIIMTENIBHYIO TEXHUKY U CEpBHCHI ceTu VIHTepHeT B

OTIK-2 CriocobeH HCTob30BaTh COBpeMeHHble |00IacTH (cdepe) IpopecCHOHAIBHO JETeIbHOCTH

WH(POPMALIMOHHBIE TEXHOJIOTHH U OIIK-2.2 3naer u yMeeT TPUMEHATh YHCIEHHBIC
IPOrpaMMHBIE CPEACTBA IIPU PEIICHUH 33/1a4  |MareMaTHYeCKHEe METOAbl W TPHKIAJHOE IPOrPaMMHOE
Ipo(eCcCUOHAIBHOM IesATeNbHOCTH, coOMoast  |o0ecreueHre Uil pEUIeHUs  Hay4yHbIX  337ad = B
TpeboBaHMs NH(POPMALIMOHHON 0€30MMaCHOCTH  |MpOogeCCHOHANIBHON 00IacTh

OIIK-2.3 3naer ocHOBHble TpeOGoBaHHsS HH(POPMALMOHHON
0e30MmacHOCTH

OIIK-3.2 Bnageet Ha mpakTHKe METOIOJIOTHEN COCTABICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOEKTOB)

OIIK-3.1 3HaeT ocHOBHBIEC MpaBWiia OPOPMIICHHUS HAYIHBIX

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIISTh MyONMKAU U HAYYHO-TEXHUYECKOH IOKYMEHTAIUH, B TOM

Hay4HbIC U (UJIM) TEXHUYECKHE YHUCcle C MCIOIb30BAHUEM MPHUKIATHOIO TPOrPaMMHOIO

(TexHONIOTNYeCKNe, NHHOBALIMOHHBIE) OTYETHl  |00ecreueHus

(ryGuMKaLmH, POEKTHI) OIIK-3.3 Brnageer MeToaMy BU3YaJIbHOTO U I'paMuecKoOro
MPEICTABICHUS PE3yNbTaToB Hay4HOM

(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHONW TEXHOJIOTHYECKON)
JIESITEIIPHOCTH B BUJIE OTYETOB, HAYYHBIX ITyOIHKAIIHIA




[IK-2.1 3Haer npuHIUIB MOCTPOEHUS HAYYHQIAOOTHI,
MeTonbl cOopa M aHajM3a TMOJNyYEHHOTO Marepuana,
CHOCOOBI apryMeHTaI|H

[1K-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHBIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.2 CnocoGeH IUIaHUPOBaTh M NPOBOAWUTH HAyYHBIE
UCCJICZIOBAHUSI CaMOCTOSTENIbHO WM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
HayYHO-HCCIICI0BATEBCKOM paboTsI MOCPEICTBOM
MyOJIMKalUuK HAYYHBIX CTATEH U y4acTusi B KOH)EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare 0CBOCHHS AUCHUILTHHBI 00YYaIOIINECs JOIDKHBI
3HATh!

- OCHOBHBIC KOHIICIIIMU IporpaMMupoBaHus Ha Python;

- kimoveBble (hyHKIMK OubnmoTekn Pandas st aHanm3a JaHHBIX.
YMETb:

- micarh npoctoi kox Ha Python s paGoTel ¢ JHaHHBIMH;

- QHAJIM3UPOBaTh JAaHHbIE C TMOMOINbI0 Pandas m apyrux HMHCTPYMEHTOB;

- BU3yaJIM3UPOBaTh AaHHbIe ¢ momomsio Matplotlib umu Seaborn.
BIIAJICTh!

- 0a30BBIMU HaBBIKAMU TpOTpaMMupoBaHusi Ha Python;

- CIOCOOHOCTBHIO TPUMEHSATh NONYYCHHbIC 3HAHUS K PEIICHHIO PEANbHBIX 33/a4 B IIPOMBIIUICHHOM

paspaborke.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATEIIFHYIO paboTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopat. paboThI Camocr.
P pat-p pabora
1 OcHoBsl Python 8 6
2 CrpykTypsl nanHbIX B Python 3 8
3 Pabora ¢ ¢daiinamu u OubaroTekamMu 5 12
4 [MpowmbinieHHast pa3zpadoTka 3 10
5 Pabora ¢ nanHBIMU 1 OUOIHOTEKU 11 24
Nroro gacos 30 60
[ToaroTroBka K sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUTLTAHBI (MOYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. OcuoBbl Python

Beenenne B Python: ucropus, ocobenHoctu, npeumyiuectBa. Cunrakcuc Python: mepemennsie,
THUIIBI JAHHBIX, OTIEPATOPBI. YIIPABISAIOIINE KOHCTPYKINH: YCIOBHBIE ONEPATOphl, HUKIBI. PYHKINH 1
monynu B Python.




2. CtpykTypbl 1aHHBIX B Python

Crmcku, KOpTeKH, MHOXKECTBA U cioBapu. PaboTa ¢ KoyutekumsaMu JaHHbIX. MHIeKcanus u cpesbl.
[IpumeHeHne CTPYKTYp JaHHBIX B PEIICHUU 3a7ay.

3. Pabora ¢ daitnamu u 6ubimorekamu

OcHoBBl paboThl ¢ (atimamu B Python. Mcmonb3oBaHue craHAapTHBIX OUOIMOTEK AJIsSi YTCHUS U
3anKCH JIAHHBIX. 3HAKOMCTBO C TONYJSPHBIMH OMOJIMOTEKAaMH JUIS aHAlIW3a JaHHBIX (HAIpUMep,
NumPy, Pandas).

4. IIpomblniieHHAs pa3padoTKa

OcHoBHble koMaHzael Git. BerBnenne u ciusHue. PaGota ¢ ymajdeHHBIMH PEHO3UTOPUSMH.
Unit-tectsl. [logkmouenne k 6a3e JaHHBIX.

5. Pabora ¢ maHHBIMU B OMOIIHOTEKHU

PabGora ¢ maccuBamu. Maremarnueckue ornepanuu Haja MaccuBamu. JluneliHast anreopa. Co3nanue
pa3nuuHBIX TUTIOB IpadukoB. Pabora ¢ pasnuunbiMu hopmaramu daiinos (CSV, JISON, XML).

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

HeobOxoaumoe 000pyaoBaHue Uil CEMUHAPOB: KOMITBIOTEP M MYJIBTUMEIUITHOE 000PYI0BaHHE
(IpoeKTOop, 3ByKOBast CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii JTUTEPATYPbI

OcHoBHas 1uTeparypa

1. llporpammupoBanue Ha C++ [INEeKTpOHHBIN pecypc], DNEKTPoH. Bepeus ned. mybnukaruu / H.
Hetin, Y. Yumsz, M. Xeauurton. — M., IMK Ilpecc, 2007

JomnonHurenbpHas auTeparypa

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha cemuHapax HCIOIb3yeTcsl KOMIBIOTEP U MYIBTUMEIHIHOE 000pyI0BaHue (ITPOEKTOP, 3ByKOBas
cucTema),

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIWM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

YcnemHoe 0CBOCHNE JUCIUILIMHEI TPEOYyeT:

- TIOCEIIEHUS CTYJIEHTOM BCEX BUJIOB ayIUTOPHBIX 3aHSATHUH;

- KQYECTBEHHOW CaMOCTOSTEIILHOM ITOATOTOBKYU K IIPAKTHYECKUM 3aHSATHUSIM, aKTUBHOW paOOTHI HA HUX;
- aKTUBHOM CaMOCTOSATEIHLHOU U ayTUTOPHOU pabOTHI CTY/IEHTA;



- CBOEBPEMEHHOH CJ1auy MPenoAaBaTellto 3aJJaHui TI0 ayJJUTOPHBIM BUAaM PadoT.



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 IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

Pa3paborunk: A 1O. lllupses, 3aBexyrommii kKadempoin



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 Cnocoben onpenensiTe Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATH
OINITHMAJIbHBIE CTTIOCOOBI UX PELICHUS, UCXO/IS H3
JEHCTBYIOIUX ITPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTpaHUYCHUI

YK-2.1 ®opmynupyeT COBOKYNMHOCTh B3aHMMOCBI3aHHBIX
3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHIKEHUE. Omnpenensier
OXHJIa€MbIE PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

VK-2.2 IIpoektupyeT penieHue KOHKPETHOM 3amadu
MpOEKTa, BBHIOWpAs ONTHUMAIBHBIH CHOCO0 ee pelieHus,
UCXOAsl M3 JEHCTBYIOIIMX MPABOBBIX HOPM U HMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH(OPMALMOHHBIE TEXHOJIOTUHU U
MPOrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeTENILHOCTH, COOTIOnas
TpeboBaHUsg MHOOPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 CrocobeH  TMPUMEHSITH  COBPEMEHHBIC
BBIYHCIIMTEIFHYIO TEXHUKY W CEpBHCHI ceTu VIHTepHeT B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MNPUMEHATH YUCICHHBIC
MaTeMaTUYeCKue METOAbl M IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne ISl  pELICHMS  HayyHBIX  3agad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3naer ocHOBHbIE TpeOGoBaHMs HH(POPMAITMOHHON
0e30MacHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4HbIC U (MJIM) TEXHUYECKHE
(TeXHOIOTUYECKHEe, NHHOBAIIMOHHBIC) OTYETHI
(myOnMKanum, MpoeKThI)

OIIK-3.2 Brnageer Ha IPaKTHKE METOIOJIOTUEH COCTABICHUS
HAYYHO-TEXHUYECKHUX OTYETOB (IIPOCKTOB)

OIIK-3.1 3HaeT oCHOBHBIC MpaBuiia OQOPMIICHHS HAYYHBIX
MyONMKAUi U HAyYHO-TEXHUYECKOH NTOKYMEHTALUH, B TOM
YHUCIE€ C MCHONb30BAaHWEM NPUKIAJHOTO IPOrpPaMMHOTO
o0ecrnieyeHus

OIIK-3.3 Bnageetr MeTogamMu BH3yaJbHOTO U rpaUIeCcKOro
MIpeCTaBICHUS pe3yabTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIIAi

[1K-2 CnocobeH caMOCTOSTEIIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTO
KOJUUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHBIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.1 3Haer npuHIUIB TMOCTPOEHUS HAYYHQIAOOTHI,
MeToabl cOopa M aHajM3a TMOJNyYEHHOTO Marepuana,
CHOCOOBI apryMeHTaIH

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

[MK-2.3 CnocobeH mNpoBOAUTH ampoOanuio pe3yibTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATeH U y4acTusi B KOH()EPEHIUSIX

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usyuenus aucuuiuiniel «Python n npomMeinuienHas pa3paboTka» 00ydaromMics JOIKEH:

3HAThb:

- OCHOBHBIC KOHIICIIIMU IporpaMMupoBaHusi Ha Python;
- kimoveBble (hyHKIMK OubOnroTekn Pandas miist aHanm3a JaHHBIX.

yMeThb:

- mucarb npoctoil kox Ha Python mnst paGotel ¢ naHHBIMU,
- QHAJIM3UPOBaTh JaHHbIE C TMOMOIIbI0 Pandas m apyrux HMHCTPYMEHTOB;
- BU3yaJIM3UPOBaTh AaHHbIe ¢ nomomsio Matplotlib nmu Seaborn.

BJIaJd€Th:

- 0a30BBIMU HaBBIKAMU TpOTpaMMupoBaHusi Ha Python;
- CIOCOOHOCTBHIO NPUMEHATh NONYyYCHHbIC 3HAHWS K PEIICHHIO PEANbHBIX 33/1a4 B IPOMBIIUICHHOM

paspaborke.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIIeMy KOHTPOJII0




. Uto Takoe Python? KakoBbsl ero ocCHOBHBIE 0COOEHHOCTH?

. Kaxue Tunel nanusix nopnepxuaet Python? Ilpusenure npumMepsl.

. UeM OTIM4YalOTCSl CIIUCKH U KOpTexu B Python?

. Kakue ynpasisroniye KOHCTpyKIUH Ucnionb3ytoTcs B Python? IlpuBenure mpuMepsl.

1
2
3
4
5. Yto Takoe gyHkius B Python? Kak o0bsiBUTE ()yHKIIHIO U TIEpeaTh MapaMeTphl?
6. Kak co3znars cioBapb B Python? Kak momydnTh 10CTyn K 21eMeHTaM ciaoBapsi?

7. B ueM pazHHIIa MEKIY MHO)KECTBOM U cIIMCKOM B Python?

8. Kax oTkpsITh Qaiin B Python juis urenus u 3amucu JaHHBIX?

9

Kakne OHMOMMOTEKM WCIONB3YIOTCS JUIS aHalW3a JaHHBIX B Python? Vkaxkure MX OCHOBHBIE
BO3MOKHOCTH.

10. Yro takoe 6nbnuoreka Pandas? Kakue cTpykTypbl JaHHBIX OHA MIPEIOCTABISAECT?

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

1. Kak mpoBecTH 3arpy3ky u npefo0paboTKy JaHHBIX C UCOJIb30BaHneM Pandas?

2. Kak co3narb rpaduk ¢ ucrons3oBanueM oudmuorexu Matplotlib?

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

4. Kakue mraru BKJIIOYaeT MPOIIeCC CO3aHusl TPOEKTa 110 aHalM3y JaHHBIX ¢ UCHoib30oBaHueM Python?

5. Kakwne WHCTPYMEHTBI MOXXHO HCIHOJIB30BATH JJId MOATOTOBKM OTYCTA WJIM MNPE3CHTALIlUHM HAa OCHOBC
PE3YJIbTATOB aHaJIn3a ILaHHBIX?

6. Uto Takoe unaekcauus u cpesbl B Python? Kak ux ucnonb3oBars?

7. Kakue MeToapl COPTHPOBKH CIIUCKA CyIecTBYIOT B Python?

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

9. Uto Takoe 00beKTHO-OpHeHTHpOoBaHHOE nporpamMmmupoBanue (OOIT) B Python?
10. B uem pa3Huiia Mexmy JOKaJIbHBIMU H [100abHBIMU TIepeMeHHbIMH B Python?

Kputepun onennBanus

Onenka "Ommuno" (10) - MOTHOCTBEIO W BOBpEeMs pEHICHBI Bce 3ajadn  0e3  OMIMOOK.
[TponeMoHCTpHUPOBaH IPAaMOTHBIH MOAXO K PELICHUIO 33134, PeaTn30BaHbl ONITUMAIILHBIC aJITOPHTMBI,
KoJl 0()OpMIICH B €ITTHOM YJI000YHTAEMOM CTHIIE.

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

Onenka "Otaumuno" (8) - TMOMHOCTBIO M BOBpPEMsl pELICHbI 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, THO0 HEKOTOPBIC 33/]a41 PEIICHbI YaCTUYHO.

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

Onenka "YnosineTBopuTebHO" (3) - MOTHOCTHIO PEIICHO OOJIee ITOJIOBUHBI 3a/1a4.
Onenka "HeynoeneTBoputenpHO" (2) - pemieHo MEHee TTOJIOBIUHBI 33]1ad.
Onenka "HeynosnersoputensHo" (1) - He peLIeHO HU OJJHOH 3a1a4H.

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

HuddepeHpoBaHHBIA 3a4€T MOXKET MPOBOJUTHCA IO WTOTaM TEKyLIeH YCIEBAaeMOCTH W CHadH
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 o0yyaronerocsi He JOJKEH MPEBbINIATh OHOTO ACTPOHOMUYECKOT0 Yaca.



Bo Bpems mpoBeaenus auddepeHUMPOBAHHOIO 3adyera OOydarolmuecss MOTYT II0JIb30BaTbCs
POrpaMMOX AUCUUIUIMHBI, & TAK)KE CIPABOYHOM JIMTEPATypOil, KOHCIIEKTAMH JIEKLUHA WIH APYTrUMU
MaTepHagaMu.



