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1.1. Tloka3arenu U KpUTEPHUH OLICHUBAHUS KOMITCTECHIINMN:

[Tpunoxenue 1

KPUTEPUECB OCHUBAHUSA KOMIIeTEeHIINil Ha PA3JHYHBIX JTamnax

IToxazarenn
OLICHMBaHMS

3VH, cocraBisronime
KOMIIETEHIUIO

Kpurepun
OLICHWBAHHMS

CpencTBa
OIIEHUBAHMS

npodecCHOHANBHBIX 3a/1a4.

OIIK-5: CrmocobeH HCIONB30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHBIC TEXHOJIOTHH W MIPOTPaMMHEIC

CpeICTBa NPH PELICHUH

HaBBIKAMU OOpaOOTKH JaHHBIX
JUISL pellieHns 3a/1a4 mpodeccu-
OHAJIBHOM EATENLHOCTH

MBI, HCIIOJIb3YET JIOKAJBHBIC U
rio6aabHbIE IIepeMEeHHEbIE,
PEeKypCHI0

OTBeTa
YMEHHE IPUBOANTH IPUMEPHI
YMEHHE CaMOCTOSTEIIFHO HaXo-
JUTh PpEIICHHE IOCTABIECHHBIX
3amadq

3HaTh: AJTOPUTMBI OOpPa0OTKM | 3HAET TOHATHS  AJITOPUTM, | TIOMHOTAa W coxepkarensHocts | T — tect (1-5), 3 — Bo-
JIAHHBIX nporpamma, HepeMeHHbIe, | OTBETa mpockl k 3auery (1-20)
THIIBI JaHHBIX yYMEHHE IPUBOANUTH NPUMEPHI

YMeTh: CTpPOMTH alNTOPUTMBI | CTPOMT JIMHEWHBIE alNropuT- | MOJHOTA W colepkaTenbHocTh | JI3 — mabopaTopHbie
JUISL pEIICHHs] MPUKIAJHBIX 3a- | MBI, IMKJIMYECKUE alTOPUTMBI | OTBETa 3aganus (3amanms 1.1-
a4 YMEHHE NPUBOIUTD IPUMEPEL 1.2)

YMEHHE CaMOCTOATENbHO Haxo-

JUTH PCIICHUC MOCTABJICHHBIX

3aj1a4
Braners: NPAKTUYECKUMHU | pa3pabaThlBaeT MOANpPOrpaM- | IOJHOTA W COAep)KaTenbHocTh | JI3 — mabopaTopHBbIe

3amanus (3amanus 1.1-
1.2)

IeHHs 337124 TPO(eCCHOHABLHOM e TeIbHOCTH

OIIK-6: CriocobeH NMOHUMAaTh MPUHIUIBI PA0OTH COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH 1 MCIONB30BATh UX AT pe-

MAIlMOHHBIC TCEXHOJIOTUU OJIA
pemieHus 3aaad  IpodeccHo-
HAJIBLHOM JEATENEHOCTH

KU, CUCTEMY YIPAaBJIEHUS KO-
JI0M

OTBETA

YMEHUE IPUBOJUTH IPUMEPBI
YMEHHUE CaMOCTOSTENBHO HAXO-
JUTh PEILICHUE II0CTABJICHHBIX
3a1a4

3HaTh: OCHOBBI MPOTPAMMHPO- | 3HAET MOHSTHS OOBEKTHO- | MOMHOTA W cojaepkarenbHocTh | T — tect (6-10), 3 —

BaHUs OPUEHTUPOBAHHOI'O IIPOrpaM- | OTBETA BOTIPOCHI K 3aueTy (21-
MHUPOBAHUS YMEHHE IPUBOJUTH IPUMEPEI 36)

YMeTb: HCHONIBb30BaTh HH(OP- | UCIIONB3yeT cpely pa3padoT- | HOJHOTa U COAepxkaTenbHOocTh | JI3 — mabopaTopHble

3amanus (3amanus 2.1-
2.2)

BEITIOJTHSACT aHauu3 W 00pa-
OOTKY HaHHBIX, UX BU3yaJH3a-
LU0

Bnaners: MPaKTHIECKUMHU
HaBbIKAMHU TPOTPAMMHUPOBAHUS
IPH pelIeHNH! 3a1a4 npodeccu-
OHAIBHOH JIeATeNILHOCTH

MOJIHOTA W COJIEPXKATEIBHOCTh
OTBeTa

YMEHHE IPUBOANTH IPUMEPHI
YMEHHE CaMOCTOSITEIIFHO HaXo-
JUTh pEIIeHHE ITOCTaBICHHBIX
3a1a4

JI3 — nabopatopHsIe
3amanus (3amanus 2.1-
2.2)

1.2 IIxajbI oIleHNBaHHUS:

Texymuii KOHTPOJb YCHEBAEMOCTH U NPOMEXKYTOUHAsl aTTECTALUS OCYIIECTBISETCS B paMKax
HaKOMUTENbHOM OaibHO-peiTHHrOBOM cuctemsbl B 100-0anibHOil miKae.

50-100 6aoB (3auTeHO);
0-49 GanoB (He 3a4TEHO).

2. TunoBble KOHTPOJIbHBIE 32aHUSI WM MHbIE MaTepHaJIbl, HeO0XOAMMbIe Il OLEeHKHU 3Ha-
HMii, YMEHUH, HABBIKOB M (MJIM) ONBITA JEATEJIbHOCTH, XaPAKTEPHU3YIOLIMX JTanbl (POPMUPOBAHUS
KOMIIETeHIII B IpoLecce 0CBOeHHUsI 00pa30BaTe/bHOI MPOrpaMMbl

Bonpocsl k 3auery

[TonsTHE anropuT™Ma, MPOrpamMMel.
IlepemeHHbIE.

Tume! JaHHBIX.

Crpoku.

el A =




5. Maccussbl.

6. BBox u BEIBOI.

7. JIuHEHHBIC aNTOPUTMBI.

8. BerBienus.

9. VYcnosus.

10. [luknuyecKue anropuTMBI.

11. Bunase! quKiIoB.

12. MK 10 KOJUICKIIHH.

13. Iluki 1o cueT4yuKy.

14. Tlukna ¢ mpeayciioOBHEM U MOCTYCIOBHEM.
15. O6paboTka MacCcHUBOB.

16. Breixox u3 nukna.

17. TlonsTHe noanporpamMmsl.

18. Ilepenaua u BO3BpaT mapameTpOB.

19. JlokanbHble U TI00abHBIC TIEPEMEHHBIE.
20. Pexypcus.

21. BBox ¥ BBIBOJ IaHHBIX.

22. Cpena pa3pabOTKH.

23. Cucrembl ynpaBJIeHHS KOJIOM.

24. Mopynu.

25. Cruckw.

26. Koptexu.

27. CnoBapu.

28. IlpeoOpa3oBaHue CTPYKTYp JaHHBIX.

29. Cpe3sbl.

30. [Mukimueckas oOpabOTKa CIHCKA.

31. I'eneparop crmcka.

32. TloHsATHE 00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHPOBAHUSI.
33. Kiacc. O0bexT.

34. Wukancysius, Hacleq0BaHue U nmoauMopdusm B Python.
35. bubnuoreka Pandas, ananus u 006paboOTKa JaHHBIX.
36. Busyanu3zarust B matplotlib u seaborn.

3auemmnoe 3a0anue KaIOuaem 06a 6ONPoca — OOUH MeOPEMuUYeCcKuil 6Onpoc U 00OHO NPAKMuU-
KO-OpUEHMUPOBAHHOE 3A0aAHUE U3 YUCAA NPUBEOCHHBIX HUJICE 1AOOPAMOPHBIX 3A0aHUIL.

Kpumepuu oyenusanus:

- 50-100 GanoB («3auTeHO») — M3JIOKEHHBIH MaTepuall (PaKTUYECKU BEpPEH, HAIW4YHE TTyOOKUX
MCUEPIIBIBAIOIINX 3HAHUNA B 00BbEME MPONACHHOW MPOrpaMMbl JUCIUIUIMHBI B COOTBETCTBUH C TOCTaB-
JIEHHBIMU MPOrpaMMOil Kypca LEIsIMHM U 3ajjayaMu OOy4eHHs; MpaBUIIbHBIC, YBEpEHHbIE JEUCTBUS I10
IPUMEHEHHIO TTOJTyYeHHBIX 3HaHUI Ha MPAKTUKE, TPAMOTHOE ¥ JIOTHYECKH CTPOMHOE M3JI0KEHHE MaTepH-
aJjia pH OTBETE, YCBOEHHE OCHOBHOM M 3HAKOMCTBO C JIOTIOJIHUTENILHON JIUTEPATYpOil; HAIMYKUe TBEPIBIX
¥ JIOCTaTOYHO TOJTHBIX 3HAHUN B 00BEMe MPOUICHHON MPOrpaMMbl JUCIUIUIMHBI B COOTBETCTBHH C TIEIIS-
MU 00y4eHus1, MpaBUIbHBIE AEUCTBUS 110 IPUMEHEHUIO 3HaHUI Ha MPAKTUKE, YETKOE U3JI0KEHUE MaTepU-
aJa, JIOMyCKalTCs OT/ACTbHBIE JIOTHYECKHE M CTHIMCTUIESCKHE TIOTPEITHOCTH, 00 YUaIOIIHICs YCBOUI OC-
HOBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO B paboyeill mporpaMMe AUCHUIUIMHBL, HAIMYKUE TBEPAbIX 3HAHUM
B 00beMe TPOIIEHHOTO Kypca B COOTBETCTBUU C LEISIMUA OOYYCHUS, U3TI0KEHHE OTBETOB C OTACITHHBIMHU
OolMOKaMHU, YBEPEHHO HCIIPABIEHHBIMHU TOCJIE JOMOJHUTEIbHBIX BOIPOCOB; MPABUWIbHBIE B LIEJIOM JCH-
CTBWSI 110 IPUMEHEHHIO 3HAHUH Ha IPAKTUKE;

- 0-49 GamnoB («HE 3a4TEHO») — OTBETHI HE CBS3aHBI C BOMPOCAMHU, HATMYUE TPYOBIX OMIMOOK B
OTBETE, HETTOHMMaHUE CYIIHOCTH M3JIaraeMoro BOIPOCa, HEyMEHUE TIPUMEHSTh 3HaHUS Ha MPAKTHUKE, He-
YBEPEHHOCTh ¥ HETOYHOCTh OTBETOB HA JIOTIOJIHUTENIbHBIE M HABOSAIINE BOIPOCHI.



Tecr

. CTpykTypHpOBaHHe IIpOrpaMMBI B si3bike Python ocymiectisiercs

a. C momorrsio onepaTopHbIX cK0OOK begin ... end

b. C nomomuipto 3HakoB { }

c. C nmoMoInpIo OTCTYIIOB

d. C nomorursto TadaHIL

. B pesynbrare Boimonnenus koga [X**2 for x in range(5)] 6yzaer cosnan:
a. Cnucoxk kBagparoB uucen ot 0 1o 4

b. Koprex

C. Boznukner omubka

d. ®yukuus nHTEpBaa

. B s3bike Python ¢ynkims MokeT ObITh IepeiaHa B Ka4eCTBE apaMeTpa Ipyrou GyHKIUH
a. Tonbko B Buae lambda-Beipakenus

b. Jla moxer

Cc. Her He moxer

d. ®yukiwmii B Python He cymectByer

. Huknuueckue anropuT™el peanu3yrores B Python ¢ momoIbso KOHCTpYKIUit
a. if...elif ... else

b. def

C. define ...

d. for...in... u while ...

. bubnnoreka Seaborn npeaHa3HaueHa s

a. OOpaboTKM TaOIMYHBIX JAHHBIX

b. Busyanusaiuu qaHHBIX

c. Web-pa3pabotku

d. Pabothl ¢ cucTeMHBIMU (aitiaMu

. Koncrpykuwii if ... elif ... else npeanasnauena B Python mis peanusariu
a. llukiIn4yeckux aaropuTMOB

b. BeTBsmmxcs alropuTMOB

C. JIMHEWHBIX AITOPUTMOB

d. AHaTUTHYECKHX alTOPUTMOB

. Boipaxxenue ‘TIPUBET’[::-1] BeigacT

a. IMMPUBET

b. T
c. IIPUBE
d. TEBUPII

. Beenen cnoBaps d = {‘Poctop’:’P®’, ‘[lapmx':’@panuus’ }. UToObI OTYyUUTh CTpaHy, IJ€ pacnosara-
ercs [lapux Hy’»KHO UCIIOJIB30BaTh:!

a. d[‘Mapmx’]
b. TMapux[0]
c. d[1]

d. find(‘TTapwx’, d)
. bubnuoreka Python, mo3sosnstomas 3¢ dekTuBHO 00padaThIBaTh M aHATU3UPOBATh JaHHbBIC B TaOIHY-

HOM (opme

a. MatPlotLib
b. SeaBorn

c. Math

d. Pandas

10. Pekypcwus sto

a. TpueMm, IpU KOTOPOM (YHKIHUS BBI3BIBAET caMy ceOs
b. crnenuanbHbIA THIT JaHHBIX

C. BapuaHT MaccuBa

d. xomanza BeIBOJa MH(OPMAIHU



Kpumepuu oyenusanus:

Jiis omHOTO OOYyUaromerocss GopMupyeTcst BapuaHT, coaepxamuid 10 Bompocos.
17-20 6annoB — tect mpoiineH Ha 85-100 %;

7-16 6amnoB — tect npoiiaeH Ha 35-84 %;

0-6 GanoB — TecT MpoiIeH Ha MeHee, YeM 35 %.

Maxkcumanvnoe konuuecmeo 6annoe 3a mecm — 20.

JlabopaTropHble 3a1aHUA

JlaGopaTopHoe 3aganue 1.1. AITOpUTMBI U CTPYKTYPhI TaHHBIX.

[Tonsitue anropurma, nporpammsl. [lepemennsie. Tunel nanubix. Ctpoku. Maccussl. BBoa 1 BbI-
BoJ. [IpuMeHeHHe anropuTMHUYECKOrO0 MBIIUICHHS K PEILICHHIO 3a]1a4.

Lenp: 03HAKOMUTBCA C MEPEMEHHBIMH, TUIIAMU U CTPYKTYpPaMH JAHHBIX, MMOJTYYUTh YMEHUS NS
BBITMIOJHEHUS TaTbHEUINX Ta00PATOPHBIX 3a/1aHuM, U3yYUTh MPUEMBI BBOJIA U BHIBOJIA.

3anaHus:

3amanue Boimosnsiercs B Colab nin ananornuHoi cucreme

Hcnonb3yiiTe nmpeaioxkeHHBINH HA00p JTaHHBIX.

1. OTkpoiiTe OJIOKHOT C IPUMEPOM 10 JTAHHOU TeMe.

2. BeImontHUTE 33JaHKE 10 AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Caenaiite BbIBOJIBI.

Jlaboparopnoe 3ananue 1.2. JIuneiitHbie, BETBAMIMECS U UKINYECKUE aITOPUTMBI.

JIluneitnpie anroputmbl. BerBienus. Ycnoud. Luknnueckue anroputMsl. Buasl nukinos. L{uki
no koyekuuu. [Hukn no cuetunky. Hukn ¢ npegyciaoBuem u nocrycinoBueM. O6paboTka maccuBoB. BbI-
XOJ U3 IHKJIA.

Lenp: 03HAKOMUTBHCA C JIMHEWHBIMHU, BETBALUIMMUCSA U LUKIMYECKUMHU AITOPUTMAMHU, MOJIYyYUTh
YMEHUS JUIsl BBIMOJHEHUS JAIbHEHIINX J1a00paTOPHBIX 3aJaHUM, U3YyYUTh MPUEMBbI MPUMEHEHUS aJro-
PUTMOB ISl pa3JIMYHBIX 3a/1a4.

3anaHus:

3aanue BoimonHsercs B Colab win anagornvHoi cucteme

Hcnons3yiiTe npennokeHHbI Ha00p JaHHBIX.

1. OTkpoiiTe GJIOKHOT ¢ TPUMEPOM IO TaHHOU TeMe.

2. BeimonHuTe 33/1aHKE 110 AJITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. CnemnaiiTe BEIBOJEL.

JIaGoparopHnoe 3ananue 2.1. UHcTpymMeHTapuii pa3paboTku Ha si3pike Python.

BBon u BbiBoa naHHbIX. Cpena paspaborku. Cucrtembl ynpasieHust kogoM. Moapymu. Math,
NumPy.

Llenb: 03HAKOMUTBCS C UHCTPYMEHTaMH pa3paboTKH mporpaMm Ha Python, mony4auts ymeHus s
BBITOJIHEHUS TaJIbHEHUIINX J1a00paTOPHBIX 3aJlaHUH, U3YUYUTh MIPUEMBI pabOThl ¢ OMOIMOTEKaMH U cpesia-
MU pa3pabOTKH.

3agaHust:

3ananue BeinonHsercs B Colab win ananornvHoi cucteme

Hcnonb3yiiTe npeiokeHHbli Ha0op JaHHBIX.

1. OTkpoiiTe 6JIOKHOT ¢ IPUMEPOM I10 TaHHOU TeMe.

2. BeinonHuTe 3a/1aHue MO AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Caenaiite BBIBOJEI.

JlabopaTtopHoe 3ananue 2.2. PaGoTa co cTpykrypamu nanHbeix Python.

Criucku. Koprexu. Cnosapu. IIpeobpazoBanue gannbix. Cpesbl. L{ukanueckast o6paboTka cruc-
ka. ['eneparop cnmcka.

Llenb: 03HAKOMHUTBCS C U3MEHIEMBIMU M HEM3MEHSAEMBIMH CTPYKTYpaMH JaHHBIX B si3bike Python,
MOJIYyYUTh YMEHUS JIJIs1 BHIIIOJIHEHUS JajJbHEHIINX Ja00paTOpHBIX 3a/laHui, U3YYUTh MPUEMbI pabOThI CO
CIpYKTypaMH JaHHBIX.



SamaHus:

3ananue BeinonHsgerca B Colab uinn ananoruysoii cucreme
Hcnons3yiiTe npenioxkeHHbI HA00p JaHHBIX.

1. OTKpoiiTe 6IOKHOT C IPUMEPOM IO JAaHHOH TeMe.

2. BoinmonHuTe 3ajaHKe MO aIrOpPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Caenaiite BHIBOJIBI.

Kpumepuu oyenusanus (015 kaxcoo2o 3a0anus).

16-20 GamioB — 3a7aHUE PEIICHO B MOJIHOM 00BbEeMe, CaMOCTOSATEILHO BBIOpaHbI BEPHBIC HHCTPY-
MEHTAaJbHBIC METO/Ibl U OMOJIMOTEKH, COCTAaBICH KOPPEKTHBIH MPOTPaMMHBIA KOJI, BBITOJHEHHE KOJa
npoun3onuio 0e3 omuOOK M MOJTYYEH 3aJaHHbBII pe3yabTar, 0T4eT OQOpPMIIEH BEpHO U MPEJOCTaBIICH Ha
NPOBEPKY B YCTAHOBJICHHBIH CPOK, 00YYArOIIUICS BEPHO OTBEUYAET HA BOIPOCHI IO 3aJIaHUIO, IEMOHCTPH-
pyeT HaIMYUe TITyOOKUX MCUYEPIBIBAIOIINX / TBEPBIX M IOCTATOYHO MOJTHBIX 3HAHMIA,

9-15 GamnoB — 3aJlaHKE PEUICHO B MOJIHOM 00beMe ¢ HEOOJBIIMMHU MOTPEHIHOCTSIMHU, CaMOCTOS-
TETHHO BHIOPAHBI BEPHBIC WHCTPYMEHTAIBHBIE METOJbI U OMOTMOTEKH, COCTaBJICH KOPPEKTHBIA MpO-
IPaMMHBIN KOJI, BBIMOJIHEHHE KOJa MPOU30ILIO0 0e3 OMMOOK W TOJYYeH 3aJlaHHBIH pe3ysbTar, OTYeT
0(OpPMIICH BEPHO U MPEAOCTABJICH Ha IMPOBEPKY B YCTAHOBJICHHBIN CPOK HIJIM C JOITYCTHMBIM OIO3aHU-
€M, OOYYaroIUiiCs OTBEYaeT Ha BOIPOCHI MO 3aJaHUI0 BEPHO, HO C OTICIBHBIMH IOTPEITHOCTIMH M
OIMOKaMH, YBEPCHHO UCTIPABICHHBIMHU TOCIIE JIONOJHUTEIIBHBIX BOIIPOCOB;

2-8 Oaj/IoB — 3a/laHUE PEIICHO YaCTHYHO, YACTUYHO BHIOPAHBI BEPHBIC HHCTPYMECHTAIBHBIC METO-
bl ¥ TIPUEMBl PEIICHHS, MPEACTABICH HE3aBEPIICHHBIA WM COACPKAIMUNA HEKOTOpPHIE OIMUOKU TPO-
IPaMMHBIN KOJI, OTYeT 0(h)OPMIICH YaCTUYHO BEPHO U MPEJOCTABIICH HA IMIPOBEPKY C JOMYCTHMBIM OIMO3/1a-
HUEM, 00yJalOmUiCs OTBEYAeT Ha BONPOCHI O 33JaHUI0 YaCTUYHO BEPHO, JEMOHCTPUPYS HEKOTOPYIO
HETOYHOCTh OTBETOB HA JIOTIOJIHUTEIILHBIC ¥ HABOISIIIME BOIIPOCHI;

0-1 6amnoB — 3a1aHUE HE PEIICHO WU PEIICHO YaCTUIHO, YACTHYHO BBIOPAHBI HEOOXOIUMBIC MH-
CTPYMEHTAJIbHBIC METOJIbI ¥ NIPHEMbI PEUICHHUS, POTPAMMHBIN KO HE MPEICTABICH WIN COACPKHUT IPy-
Oble ommOKH, OTYeT He OPOPMIICH, OTUET HE CIIaH Ha MPOBEPKY B JAOMYCTHMBIN CPOK, OOyUJAIONIHICS OT-
BEYaeT Ha BOMPOCHI MO 33/IaHUI0 HE BEPHO.

Maxcumanvnoe konruvwecmeo oannos 3a navopamopnsie 3adanusn — 80 (4 3a0anusn no 20 éan-
108).

3. MeToauyeckue MaTepuaJibl, onpeae/siiole NPoueAypbl OLeHUBAHUS 3HAHWN, YMEHHI,
HABBIKOB M (MJIM) ONBITA /1eSITEJIbHOCTH, XaPAKTEPU3YIOIIMX 3Tanbl (OPMHUPOBAHUS KOMIIETEeHIMIA

IIponetyps! olleHUBaHMSI BKJIIOYAIOT B c€0s TEKYLIUI KOHTPOJIb M IPOMEKYTOUHYIO aTTECTALHUIO.

Texymmii KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS C UCIIOJIB30BAHUEM OLIEHOUHBIX CPEACTB, Mpe-
CTaBJICHHBIX B II. 2 TAHHOTO MPUJIOKEHUS. Pe3ynbTaThl TEKYIIEro KOHTPOJIS JOBOASTCS J0 CBEICHUS CTY-
JIEHTOB JI0 TPOMEXYTOUHOM aTTeCTaliH.

IIpoMeskyTOouHasi aTTecTALUS IPOBOIUTCA B (hopMe 3aueTa.

3aueT MpPOBOJUTCS MO PACIHUCAHUIO MPOMEXKYTOUHOM arrectanuu. KoauuecTBo BONPOCOB B 3a-
YEeTHOM 33aJaHuU — 2 (OJJMH TEOPETHUYECKHI BOMPOC U OJHO MPaKTUKO-OPMEHTUPOBAaHHOE 3ajaHue). Pe-
3y/lbTAThl ATTECTAI[MH 3aHOCATCS B BEJOMOCTh M 3a4E€THYIO KHUKKY cTyAeHTa. CTyIeHThI, HE MPOIIeIIIne
IPOMEXYTOUHYIO aTTECTAIMIO MO rpaduKy, JOJDKHBI JIUKBUIUPOBATH 33J0JDKEHHOCTh B YCTAHOBJICHHOM
MOPSJIKE.



[Tpunoxenue 2

METOIUYECKHUE YKA3AHUA 11O OCBOEHUIO JUCLIUIIJIMHBI

VY4eOHBIM MJIaHOM IIPELYCMOTPEHBI J1A0OPATOPHBIE 3AHSTHSL.

B xone naGopaTopHbIX 3aHATUH YriyOJsIFOTCS M 3aKPEIJISIOTCS 3HAHUS CTYJIEHTOB 110 PSly BO-
IPOCOB, PAa3BUBAIOTCS HABBIKU MPAKTUYECKON pabOTHI.

ITpu noaroToBke K 1a00PaTOPHBIM 3aHATUAM KaKIbIH CTYIEHT JOJKEH:

— U3YYUTh PEKOMEHIOBAHHYIO YUEOHYIO JINTEPATYPY;

— IOJATrOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOU TeEMeE.

B mporecce moaroToBKH K 1a00paTOPHBIM 3aHATHAM CTYACHTHI MOTYT BOCIIOJIB30BATHCS KOHCYIIb-
TalUsAMU PENONaBaTEs.

Bomnpocsl, HE paccMOTpeHHbBIE Ha TAOOPATOPHBIX 3aHATHUSAX, TOJDKHBI OBITh M3YYEHBI CTYJACHTAMHU
B XOJI€ CaMOCTOATEJIbHOW paboThl. KOHTPOIb caMOCTOATENBbHOM PabOThl CTYIEHTOB OCYILIECTBISETCA B
XOJIe 3aHATUH METOJOM TECTa M BBHIIIOJIHEHHUS J1a00paTOPHBIX 3aJaHuid. B Xo1e camocTosTenbHOi paboThI
KaX/blil CTYAEHT 00s3aH MPOYUTaTh OCHOBHYIO U 10 BO3MOKHOCTH JIONOJIHUTEIbHYIO JINTEPATypy IO
U3y4aeMOW TeMeE, BBIJCIUTh HEIOHATHBIE TEPMHUHBI, HAMTH UX 3HAYEHUE B DHUUKIONEAUYECKUX CIIOBA-
psX.

CTyzeHT AOKEH TOTOBUTHCS K IMPEACTOALIEMY J1a00paTOPHOMY 3aHATHIO 110 BCEM 0003HAUEHHBIM
B paboyei mporpaMMe AUCHUILIMHBI BOIIPOCAM.

JInsi IOATOTOBKM K 3aHATUAM, TEKYIIEMY KOHTPOJIO M IPOMEKYTOYHOM ATTECTALMMU CTYIEHTHI
MOTYT BOCHOJIb30BaThCsl 3JIEKTPOHHO-OMOIMOTEUHBIMU cucTeMaMu. Takke oOydarouiyecs MOTYT B3STh
Ha JI0OM He0OXOIMMYIO JINTEpaTypy Ha aDOHEMEHTE YHUBEPCUTETCKON OMOIMOTEKN MIIM BOCIIOJIb30BATHCA
YUTAJIBHBIMU 3aJIaMU.



MuHucTepcTBO Hayky U Bbiciiero ooOpa3zoBanusi Poccuiickoit denepanyu
denepanabHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKIEHUE BBICIIET0 00pa30BaHMUs
«PocToBCKUI TOCyIapcTBEHHBIN SKOHOMHUUecKuid yHuBepcuteT (PUHX)»

Ounman GpeaeparbHOro TOCYIapCTBEHHOTO OI0MKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BbICIIero oOpa3zoBanus «PocToBckuii rocynapcTBeHHbIN SkoHOMUYeckuid yauBepcuret (PUHX)»
B I. MuinepoBo PoctoBckoit ob6mactu

YTBEPXJIAIO
Jupekrop punuana
T.A. Bricomkas
«20» masg 2025 1.

Padouasi nporpaMmMa JUCUMILIMHBI
OCHOBBI AJITOPUTMUYECKOTO MBIIILJIEHUS] M TPOTPAMMMPOBAHUS

Hanpasnenne noaroroBku
38.03.01 DxoHOMMKA

HamnpasnenHocTs (mpoduiib) mporpamMmel OakajaBpuara
38.03.01.06 buznec-koHCANTUHT ¥ (PUHAHCOBBIN KOHTPOJIh

Jlns nab6opa 2025 roga

Ksanudukanuys
bakanasp



KA®EJIPA OO0IEeIKOHOMHYECKHE U CIeNHAIbHBIE THCIHIIINHBI

PacnpenesieHne 4acoB JUCHHUILINHBI 110 ceMecTpaM / KypcaMm

Cemectp
(<Kypc>.<CemecTtp Ha 6 (3.2)

Kypce>) Hroro

Henens 16

Bun 3ansaruii VII | PII | VvII PII

JIaGopatopHbIe

Hroro ayn.

KonTtaktHas pabota

Cam. pabora 9 196 |96 |96

Yacsl Ha KOHTPOIb 4 |4 (4 |4

Hroro 108 | 108 | 108 | 108

OCHOBAHME

VY4eOHbIi TUIaH YTBEPIKICH YYEHBIM COBETOM By3a oT 28.02.2025 1. mpoTtokon Ne 9.

Pabowast mporpamma cocTaBiieHa Ha OCHOBE paboueil mporpaMmbl yKa3aHHOW TUCIUILTHHBI, yTBepkIeHHOH B DI’ BOY
BO PI'DY (PHUHX) ¢ yderoMm ycClIOBHIl peaju3alii TNpOTrpaMMbl OakajaBpuara, IEHCTBYIONIMX B (pummane
(enepasbHOrO TOCYAapCTBEHHOTO OIOMKETHOTO 00pa30BaTeIbHOIO YUPEKIACHHUS BBICIIETO 00pa3oBaHus «PoCTOBCKMIA
rOCyIapCTBeHHBIN SkoHOMHYeckuil yHuBepcuteT (PUHX)» B 1. MuutepoBo PocroBckoit obmactu

[Iporpammy coctaBui(u): K.3.H., goueHT, T.B. borayes;x.3.1., nonent, C.M. Illep6akoB

3aB. kadenpoii: k.3.H., noueHT T.A. Bricomkas



1. IIEJIX OCBOEHMUSA JUCIUILJINHBI

1.1| momy4eHue mpeacTaBIeHNs 00 aJITOPUTMH3AINH U IPOTrpaMMUPOBAaHUK Ha si3bIke Python g pemenns npodeccnoHaIbHBIX
3a1ay.

2. TPEBOBAHMUA K PE3YJIbBTATAM OCBOEHUA JUCHUIIJTUHBI

OIIK-6. Cnoco6eH MOHMMATH NPUHIUNBI PaGoOThl COBPEMEHHBLIX MH(OPMAIMOHHBIX TEXHOJIOTHI M HCHOJbB30BATH MX AJS
peleHus 3a1a4 NpodeccuoOHaILHOMN e TeJbHOCTH.

OIIK-5. CnocodeH HCHOJIb30BATH COBpPeMEHHbIe HH(OPMALMOHHBbIE TEXHOJOIMM M MPOrpaMMHBbIEe CpPeICTBA NPH pelleHUH
npogecCHOHAILHBIX 3a/1a4.

B pe3yabTare 0CBOCHHUS JUCHHUIIJIMHBI oﬁyqammnﬁm JOJIKCH:

3HaTh:

aNTOPUTMBI 00pabOTKH AaHHBIX (cooTHeceHO ¢ uHauKaTopoMm OITK-5.1)
OCHOBBI IpOrpaMMHUpoBaHus (cooTHeceHo ¢ uHArKaropom OITK-6.1)

Ymern:

CTPOMTH AJITOPUTMBI JUIS PELICHUs] TPUKIaTHBIX 3a7a4 (cooTHeceHO ¢ mHaukaropom OITK-5.2)
UCIIOJIB30BaTh MH(OPMAIMOHHBIE TEXHOJIOTHH Ul PEIICHUs 3a/a4 MPOoQeCcCHOHAIbHON IEATENbHOCTH (COOTHECEHO C MHANKATOPOM
OIIK-6.2)

Baanern:

MPaKTHIECKUMH HaBBIKAMH 00pPaOOTKH JaHHBIX IS PEHICHHS 3a7ad Npo(eCCHOHANBHOMN IesATENFHOCTH (COOTHECCHO ¢ MHIHKATOPOM
OIIK-5.3)
MpaKTUIeCKUMH HaBbIKAMH MPOrpaMMHUPOBAHUS NPU PELICHUH 3aau MPOo(hecCHOHATBHON AESATENbHOCTH (COOTHECEHO C MHIUKATOPOM
OIIK-6.3)

3. CTPYKTYPA U COAEPKAHUE JUCIHUITJIMHBI

Paznen 1. OcHOBBI AJITOPUTMHU3ALIUU

Buj 3ansiTus / Cemectp /| KoamuectBo
Ne HaumeHoBaHHe TeMbl, KPaTKoOe COAEPKAHHE Komnerenuuu
pa6otsl / popma ITA Kypc 4acoB
Jlaboparopnas padora 1.1. AITOPUTMBI M CTPYKTYPBI JAHHBIX.
Tlonsatue anroputMma, nporpammsbl. [lepemennbie. Tunbl nanHbIX. CTPOKH.
p » 1porp P A P JlaboparopHbie OIIK-6
1.1 | Maccussl. Beog u BeiBon. IIpuMeHeHHE anropuTMHYECKOTO MBIIIICHUS K SaHsTIS 6 2 OIK-5
pemeHnto 3a1a4. BrimonHenne 1abopaTopHBIX 3aMaHUH C MCIOIb30BaHUEM
Python, Jupyter Notebook unu Colab.
JlabopatopHass pabora 1.2. JluneiiHble, BeTBAIIHECS W LUKIMYECKUE
AITOPUTMBI.
Jluneitnpie anroputmbel. BeTBienus. YcioBus. Llukinueckue aaropuTMbl.
p I P JlaGopatopHbie OIIK-6
1.2 |Buger nwknoB. Lukn mo kommeknuu. Luknm mo cuerumky. Hwkm ¢ sansTIs 6 2 OIK-5
npenycioBreM H nocrycioBrueM. O0paboTka MaccHBOB. Brixoa M3 mukia.
BrinosiHeHHe 1abopaTopHBIX 3aJaHuil ¢ ucnone3oBaHueM Python, Jupyter
Notebook mau Colab.
Tema. yHKIUK U PEKYPCUBHBIC aJITOPUTMBIL.
YHKI peKyp P CamocTosTenpHast OIIK-6
1.3 | [onstue noanporpammsl. Ilepenada u Bo3BpaT napamerpos. JIokaibHbIE U aGora 6 20 OITK-5
100abHBIC IepeMeHHble. Pekypeus. p
Tema. ba3bl JaHHBIX.
A CamMocTosTenbHast OIIK-6
1.4 |Tumel 6a3 pgaHHbIX. Tumbl gaHHBIX B 0a3ax gaHHbIX. CBssu B 0asax aGora 6 20 OIK-5
naHHbIX. TexHomorus 00pabOTKU JaHHBIX B 0a3aX JTaHHBIX. p
Paznen 2. OcHoBBI IpOrpaMMupoBaHus Ha a3bike Python
Buna 3ansitus / Cemectp /| KonmuectBo
Ne HauMeHoBaHHe TeMbl, KPaTKOe CoAep:KaHue Komnerenumnn
pa6otsl / popma ITA Kypc 4acoB
Jlaboparopnast pabGora 2.1. MHcTpymeHTapuil pa3pabOTKH Ha S3bIKe
Python.
Y JlaGopatopHbie OIIK-6
2.1 |Bgon u BeiBox ganHbIX. Cpena pa3pabotku. CHCTEMBI YIpaBICHHS KOIOM. sansTHs 6 2 OIK-5
Monynau. Math, NumPy. BeinonHenue naGopaTopHbIX 3ajaHuii ¢
ncnons3oBanueM Python, Jupyter Notebook mmm Colab.
Jlaboparopnas pabora 2.2. Pabora co cTpykTypamu gaHHbIX Python.
Crucku. Koprexu. CrnoBapu. IIpeoOpasoBanue aHHbIX. Cpessbl.
P P beobp A P JIaboparopHble OIIK-6
2.2 |Uwuknnyeckass oOpaborka crucka. [eHeparop cmucka. BeimonaHeHue ARSI 6 2 OIK-5
71abopaTopHbIX 3aJaHuil ¢ ucronb3oBanueM Python, Jupyter Notebook wim
Colab.




Tema. OCHOBBI OOBEKTHO-OPHEHTUPOBAHHOTO IPOTPAMMHPOBAHHS B
23 Python. CamocTosiTenpHas 6 20 OIIK-6
™ [Ilonstne 0OBEKTHO-OPHEHTUPOBAHHOIO MporpamMmupoBanus. Kiacce. pabora OIIK-5
OO0bekt. MHKancyssinus, HacaegoBanue U nonumopdusm B Python.
Tema. Python 1yst pemeHus aHaTUTHYSCKUX 3a]ad. CaMocTosTebHAs OIK-6
2.4 |bubnuorexka Pandas, ananu3 u o0paboTka naHHBIX. Busyamuzauus B 6 20
. pabora OIIK-5
matplotlib u seaborn.
25 Tema. OcHoBbI Web-pa3paboTku. CamocTosiTenpHas 6 16 OIIK-6
’ OcobeHHOCTH Web-pa3paboTku ¢ uconb3oBanueM Python. pabora OIIK-5
2.6 |IloaroToBka K IPOMEXYTOUHOI aTTECTAINH 3auer 6 4 82&?

4. POHJ] OIEHOYHbBIX CPEACTB

Crpyktypa W comepkaHue (OHAA OLCHOYHBIX CPEICTB MU TMPOBEOCHUS TEKYLIErO KOHTPOJS M IIPOMEXKYTOYHOW aTTeCcTallnu
npezacTaieHsl B [Ipwiokennu 1 k pabodeit mporpaMme JUCITUTLTAHEL.

5. YYHEBHO-METOAUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

5.1. YueOHble, HayYHbIe H METOAMYECKHE U3TAHUS

ABTOpBHI,
COCTaBHUTENU

3arnaBue

W3znarenscTBO, IO

Bubnuoreka /
Konnuectro

Bbopucenko B. B.

OCHOBBI IPOTPAMMHUPOBAHUS: YIeOHOE TOcOOne

Mocksa: UaTepHeT-
YHuBepcureT
HubopMamoHHbIX
Texnonoruit (MHTYUT),
2005

OBC «YHuBepcureTckas
OubnmoTeka OHIANH»

2 XaxaeB 1. A. [IpakTHKyM 10 anropuTMHU3ALUHA U Mocksa: HarrionanbHbIi OBC «YnuBepcureTckas
nporpammupoBanmio Ha Python: kypc: yuebnoe OTKpBITEI YHUBEPCHTET OnOIMOTEeKa OHIIANHY»
nocooue «AHTYUT», 2016
3 IMpuxnanuas vHPOPMATHKA: XKypHAI OBC «YHuBepcureTckas
Oubioreka OHJIAKHY
4 Jlannosckuii B. B. AnropuTmsl 06paboTKK JaHHBIX: yueOHoe nocobue | HoBocnOupcek: OBC «YHuBepcureTckas
HoBocubupckwuii Oubioreka OHJIAWHY»
rOCYapCTBEHHBIN
TEXHUYECKUI YHUBEPCUTET,
2018
5 Cwmuprosa O.B., CTpyKTypHI JaHHBIX: Y4eOHO-METOAnIeCcKas Mocksa: denepanpHoe OBC «Znaniumy»
Cwmupaos K.B. JuTepaTrypa roCy/IapCTBEHHOE
aBTOHOMHOE
00pazoBaTesIbHOE
YUPEKICHUE BBICILIETO
obpazoBanus «Poccuiickuii
YHHBEPCHUTET TPAHCIIOPTAY,
2018
6 benos B. B., ANTOPHUTMEI U CTPYKTYPHI JAaHHBIX: Y UeOHUK Mocksa: OO0 "KYPC", OBC «Znanium»
Yucrsxosa B.U. 2023
7 Kpusomnanos C.f1. Beenenne B ananmu3 qaHHEIX. [IoMCK CTPYKTYpBI Mocksa: OOO "HayuHo- OBC «Znanium»
JTAHHBIX C TIPUMeHeHNeM si3b1ka Python: YueGHoe U3aTENbCKUN [EHTD
noco6ue VH®PA-M", 2024
8 I'ypukos C.P. OCHOBBI aJITOPUTMU3ALHMYU U IporpamMmupoBanus Ha | Mocksa: OOO "Hay4vno- OBC «Znaniumy»

Python: Yue6noe mocobue

M3/aTEeNIbCKUI LIEHTP
NHOPA-M", 2025

5.2. IlpodeccnonanbHbie 0a3bl JAHHBIX U MH(OPMaLIOHHBIE CIIPABOYHbIE CUCTEMBbI

NCC "Koncynsrantllntoc"
HCC "T'apant" http://www.internet.garant.ru/
HarronansHast anextponnas ouomuoteka (HOB) - https://rusneb.ru

5.3. [lepeyenn MporpaMMHOro odecreveHust

Onepanuonnas cucrema PEJ] OC

Python

Jupyter Notebook

Colab
Pandas
NumPy

Matplotlib

Seaborn




5.4. y‘leﬁHO-MeTO}ll/l‘leCKI/le MaTepuaJibl 1J1s1 06yqalomnxc51 C OrpaHUY€HHBIMH BO3MOKHOCTHAMM 310POBbA

IIpu HEOO6XOAUMOCTH IO 3aSBICHUIO 00YHYAIOIIETOCs ¢ OTPAaHHMYECHHBIMH BO3MOXKHOCTAMH 340POBbsl yueOHO-METOIUUECKHE MaTePUaIbI
NPENOCTaBIAIOTCS B (OpMax, aJanTHPOBAaHHBIX K OTPaHMYEHHSM 310POBbS M BOCHPHUATHA MH(popManuu. s ML ¢ HapyIICHUSIMH
3peHus: B Gopme ayauodaiina; B meyaTHOH (popMe yBENHUSHHBIM MpH(TOM. [ JIHI] ¢ HApYIICHUAMH CIyXa: B opMe IEKTPOHHOTO
JIOKyMEHTA; B Ie4aTHOH ¢opme. s uIl ¢ HapymIeHUSIMHA OIIOPHO-JBUIATEIIFHOTO ammapara: B ()opMe 3JIeKTPOHHOTO JOKyMEHTa; B
neyaTHo opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JTUCIIUITJINHBI

IToMermieHust sl BCeX BHIOB padOT, MPETyCMOTPEHHBIX YYEOHBIM TUIAHOM, YKOMIUIEKTOBAaHBI HEOOXOMUMOM CIEIHaTH3HPOBAHHON
y4eOHOI MeOeIbI0 U TEXHHYECKUMH CPEICTBAaMH O0yUICHUSI:

- CTOJIBI, CTYJIBS;

- MEPCOHAIILHBIN KOMITBIOTEP / HOYTOYK (TTIEPEHOCHOI);

- POEKTOP;

- 9KpaH / HHTEpaKTUBHAS JOCKa.

JlabopaTopHbIe 3aHATHSA MOPOBOIATCS B KOMIBIOTEPHBIX KiaccaX, paboyne MecTa B KOTOPBHIX OOOPYIOBaHBI HEOOXOAUMBIMH
JUIICH3NOHHBIMA H/WJIM  CBOOOMHO pAacHpOCTpPaHsIEMbIMHA TNPOTPAMMHBIMH CpPEICTBAMHA M BBIXOIOM B MHTepHeT, wW/win B
CHeNHATH3UPOBAHHBIX JTA00OPATOPHSX, TPEAYCMOTPEHHBIX 00pa30BaTENIbHON POTrPaMMOH.

7. METOAUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIIUXCSA IO OCBOEHHWIO JTUCITUITJINHBI

Meroandeckue yka3aHHS 10 OCBOSHHIO AUCIUIUIHHEI peicTaBieHs! B [Ipunoxennn 2 x pabodeil mporpaMMe TUCIIUTIINHEL
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