[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHdopmaumsa o Bnagenbue: . .
®KNO: MakapeHko EJ‘IGHMM@MEIQPCTBO HAYKHU U BBICHICTO 06pa30BaHI/IH Poccuiickoit CDGI[epaIII/II/I

LoenepaIBHOE TOCYIapCTBEHHOE OOKETHOE 00pa30BaTeIbHOE YUPEKICHHUE BBICIIETO 00pa30BaHuUs

fara noanncarins: 19.(¢ Py ErIE¢R it rocynapcTBeHHBII sKoHOMIYecKui yauBepcuteT (PUHX)»
YHWKaNbHbIA NMPOrpaMMHbIN KITHOY:

c098bc0c1041cb2a4cf926cf171d6715d99ab6ae00adc8e27b55cbele2dbd7c78

YTBEPXJIAIO
Havanpauk
y4eO0HO-METOANIECKOTO YIIPABICHUS

T.K. IInaroHoBa
«20» mag 2025 1.

PaGouasi nporpaMma JMCUMILTHHBI
OCHOBBI AJITOPUTMUYECKOTO MBIIILJIEHUS] M IPOrPAMMMPOBAHUS

Hampasnenne nmoaroroBku
43.03.02 Typusm

Hanpasnennocts (mpoduiis) mporpaMMbl OakajiaBpuara
43.03.02.01 TyponepaTtopckas v TypareHTCKasi A€ TeIbHOCTb

Jlns nab6opa 2025 roga

Ksanudukanuys
bakanasp



KADE/IPA NHpopMaLMOHHBIX CHCTEM H IPUKJIAAHON HH(pOpMATUKHI
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1. HEJIX OCBOEHUSA TUCIUITJINHBI

1.1| ITomy4enne npencraieHns 00 alTOPUTMU3AIMK U IIPOrPaMMHpPOBAHIH Ha s3bIke Python mms permrenus npodeccnoHamIbHBIX
3ajay.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCHUILJTUHBI

YK-1. CnocodeH ocyuiecTBJIsITh MOMCK, KPUTHUYECKUH aHAIU3 U CHHTe3 MH(OPMALMH, MPUMEHATb CHUCTEMHBIH MOAXO0X JIsI
peuieHUudA NMOCTABJICHHBIX 3a/1a4

OIIK-1. Cnioco0eH npuMeHSATh TEXHOJIOrHYecKHe HOBAIlUU U COBPeMeHHOe MPOrpaMMHoe ofecnedyeHne B TYPHCTCKOI cepe

B pe3ysbTaTte 0CBOCHHS JUCUMILIUHBI 00y4AIOIMIICS NOJIAKEH:

3HaTh:

aJTOPUTMBI 00Pa0OTKH JAHHBIX (COOTHECEHO ¢ mHAMKaTopoM YK-1.1)
OCHOBBI IPOTPaMMUPOBaHus (cooTHeceHo ¢ mHanKatopom OITK-1.1)

Ymern:

CTPOUTBH AJITOPUTMBI JUTS PEIICHNS NIPHUKIIAJHbIX 3a]a9 (COOTHECEHO ¢ nHAnKatopoM YK-1.2)
UCTIONB30BaTh MH(OPMAMOHHBIE TEXHOIOTHH IS PEIICHHs 3a]1ad Mpo(ecCHOHANBHON AEeSTENFHOCTH (COOTHECEHO C MHIHKATOPOM
OIIK-1.2)

Baagern:

HNpaKTUIECKUMH HaBBIKAMH 00pabOTKM JAHHBIX AN PEUICHHs 3a7ad Npo(eCCHOHANBHOMN JESTENbHOCTH (COOTHECEHO ¢ MHIHKATOPOM
VK-1.3)

MPaKTHIECKUMH HAaBBIKaMH IPOTPAMMHUPOBAHMS TIPH PEIICHHH 33ad MPOGeCcCHOHATIBHON NEsATENEHOCTH (COOTHECEHO C MHIUKATOPOM
OIIK-1.3)

3. CTPYKTYPA U COAEP) KAHUE JUCIUIIJINHBI

Paznen 1. OcHOBBI aJITOPUTMHU3ALNU

Bua 3ansitus / Cemectp /| KonmuectBo
Ne HaunmenoBaHue TeMbl, KpaTKoe coJep:kaHue Komnerenuun
pabotsl / popma ITA Kypc 4acoB
JlaGoparopnas padora 1.1. AJITOPUTMBI U CTPYKTYPBI JAHHBIX.
IMonsTue anroputMma, nporpammsl. Ilepemennsie. Tunbl faHHBIX. CTPOKH.
P » 1porp P A P JlaGopatopHbie YK-1
1.1 | Maccussl. BBon u BeiBoa. [IpriMeHeHHE anrOpUTMHUYECKOTO MBIIIICHUS K sansTHs 5 4 OIK-1
pelieHHIo 3a1a4. Beinonnenue nadbopaTopHbIX 33/laHUH ¢ HCIIOIb30BaHUEM
Python, Jupyter Notebook unu Colab.
JlabopatopHas pabota 1.2. JInHelHbIE U BETBAIINECS AITOPUTMBI.
12 Jluneiinsie aJTOPUTMBL. Berpnenwus. YenoBwust. Brmonaenune Jla6oparopHbie 5 4 VK-1
™ | naboparopHbIX 3aaHui ¢ ucrons3oBaHueM Python, Jupyter Notebook wu 3aHATHS OIIK-1
Colab.
JlabopatopHas pabora 1.3. Lluximaeckue alIropuTMBl.
UKJINYEeCKUe anropuT™sl. Bumsl nuknos. Lukn no komrekiuu. Hukn mo
1 p AL I 1 Tt 1 JlaGopatopHble VK-1
1.3 | cueruunky. L{ukn ¢ npexycioBueM u nocrycioBueMm. OO0pabOTKa MacCHBOB. SAHSTHS 5 4 OIK-1
Beixon w3 mukia.  BelmonHeHume  y1abopaTOpHBIX  3aJaHMH €
ncnons3oBanueM Python, Jupyter Notebook mmm Colab.
Jlaboparopnas pabora 1.4. yHKIUH U PEKYPCUBHbIE aJTOPHUTMBI.
1.4 [Tonsitue noanporpammel. Ilepenada u Bo3Bpar napamerpoB. JIokaibHbIE U JlaGopatopHbie 5 4 VK-1
"' |moGanbhble mepemennble. Pexypcus. Bbinonnenue  yabopaTopHbBIX 3aHATHSA OIIK-1
3agaHuii ¢ ucronpzoBanueM Python, Jupyter Notebook unu Colab.
Tema. ba3s! naHHBIX.
A CamocrosiTesbHast VK-1
1.5 |Tunel 0a3 pgauHbIX. Tumel gaHHBIX B 0Oa3ax gadHHbIX. CBssum B 0asax 5 38
pabora OIIK-1
naHHbIX. TexHonorust 06paboTKM JaHHBIX B 0a3aX JaHHBIX.
Paznen 2. OcHoBBI IporpaMMupoBaHns Ha sa3bike Python
Buj 3ansitus / Cemectp /| KonmyectBo
Ne HauMeHoBaHHe TeMbl, KPaTKoe cofepKaHue Komnerenuuu
pa6otsl / popma ITA Kypc 4acoB
JlaboparoprHas pabora 2.1. MHcTpymeHTapmil pa3paOOTKH Ha S3bIKE
Python.
Y JIaboparopHble YK-1
2.1 |Bgon u BeiBon gaHHBIX. Cpena pa3pabotku. CUCTEMBI YIIPaBICHHS KOIOM. 5 4
. 3aHATHA OIIK-1
Monynau. Math, NumPy. BsinonHenue naGopaTopHbIX 3ajaHuii ¢
ucnonpzoBanueM Python, Jupyter Notebook uiu Colab.
JlaGoparopnas pabora 2.2. Pabora co cTpykrypamu gaHHbIX Python.
PaTOpHas p PYKTYD A y Jla6oparopHbie YK-1
2.2 |Cnucku. Koprexu. Cnosapu. IlpeoOpasoBanue paHHbIX. Cpesbl. 5 4
3aHATHA OIIK-1
Huknuueckast o6paborka cmucka. [eneparop crmcka. BsimonHenue




1abopaToOpHbBIX 3ajaHuii ¢ ucmoib3oBanueM Python, Jupyter Notebook umu

Colab.

JlabopatopHas pabGora 2.3. OCcCHOBBI OOBEKTHO-OPUEHTHPOBAHHOTO

nporpamMmmupoBanus B Python.

IlonsiTie O0OBEKTHO-OPHEHTHPOBAHHOIO MporpammupoBanus. Kiacc. JlaboparopHbie VK-1
23 5 4

OObekt. HWukancymsiuusi, HacinegoBanue u nonumop¢dusm B Python. 3aHATHS OIlIK-1

BeinonHenue 1abopaTopHbIX 3aaHuil ¢ ucnoib3oBanueM Python, Jupyter

Notebook mu Colab.

Jlaboparopnas pabora 2.4. Python st pelieHus: aHaTUTHUSCKUX 3a/1ad.

Bubnuorexka Pandas, ananmu3 u oOpaboTka maHHBIX. Busyanuszauus B JlaGopatopHbie YK-1
2.4 . » 5 4

matplotlib u seaborn. BrimonHeHue abOpaTOpPHBIX — 3aaHU  C 3aHATHS OIlK-1

ncnons3oBanueM Python, Jupyter Notebook mmm Colab.
25 Tema. OcHoBbI Web-pa3paboTku. CamocTosiTenbHas 5 38 YK-1

’ OcobeHHOCTH Web-pa3paboTku ¢ ucronb3oBanueM Python. pabora OIlK-1

2.6 |I[loaroroBka K MpOMEKyTOYHOH aTTeCTalUU 3auer 5 0 OSI_E:I

4. ®OHJI OLIEHOYHBIX CPEJICTB

CrpykTypa W comepkaHue (OHAA OLEHOYHBIX CPEACTB IS TIPOBEICHUS TEKYNIEro KOHTPOJS M IIPOMEXYTOYHOH aTTeCcTalnu
npenctasieHs! B [Ipmnoxennn 1 x pabodeil mporpaMMe TUCIIUTIIHHEL

5. YYHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

5.1. YueOHble, HayYHbIe H MEeTOAMYECKHE U3TAHUS

ABTODBI, bubnuoteka /
3amiaBue W3narenscTBO, rom
COCTaBUTENH KonuuectBo
1 Bopucenko B. B. OCHOBBI IPOTPaMMUPOBAHUS: yueOHOE TocoOue Mocksa: UntepHer- OBC «YHuBepcureTckas
YHHUBEpCUTET OuOIMOTEKA OHJIANHY
WNudopmanmoHHbIX
Texnonoruit (MHTYUT),
2005
2 Xaxaes U. A. [IpakTHKyM 110 aJTrOpPUTMU3ALUH U Mocksa: HanroHaabHbIN OBbC «YHuBepcureTckas
mporpaMmmupoBaHuio Ha Python: kypc: yuebHoe OTKpBITEI YHUBEPCHTET OMOIHMOTEeKA OHJTAHY»
nocobue «MHTYUT», 2016
3 Cuniok, B. I, Pa3anoB, | ATTopuTMBI M CTPYKTYpBI JaHHBIX: Tabopatopuslii | Benropon: benropoackuit 9BC «IPR SMART»
0. 1. HpPaKTUKYM. yaeOHoe mocobue roCyAapCTBEHHBIN
TEXHOJIOTHYECKUH

yHuBepcuteT um. B.I.
[IyxoBa, 9bC ACB, 2013

4 byiinaues, C. K., OcCHOBBI IPOrpaMMHUpPOBaHus Ha si3bike Python: ExarepunOypr: Ypanbckuid OBC «IPR SMART»
Boxmnar, H. 10., Ilecun, |yueGHOe mocobue (benepabHbIi

10. B. ynusepcutet, O5C ACB,
2014

5 [Npuxknagnas naGoOpMaTHKA: )KypHAI OBC «YHuBepcureTckas
O6ubnmoTeka OHIANH»

6 Xwunenko, B. I1. CTpyKTypHI JaHHBIX U AITOPUTMBL: yueOHOe HoBocubupck: 3BC «IPR SMART»
nocobue HoBocubupckuii
rocyaapCTBEHHBIN
TEXHUYECKUH YHUBEPCHUTET,
2016

7 Jlannosckuii B. B. AnropuTMmbl 06paboTKH JaHHBIX: yueOHoe nocobue | HoBocnOupck: OBbC «YHuBepcureTckas
Hogocubupckuii OnbnMoTeKa OHIANHY
rOCYapCTBEHHBIN
TEXHUYECKUH YHUBEPCUTET,
2018

5.2. IIpoeccnonanbHbIe 6a3bl JAHHBIX U HH(OPMAIOHHBIE CIPABOYHBIE CHCTEMBI

NCC "Koncynsrantllmoc"

NCC "Tapant"

Hammmonanenas anekrponnas 6ubmuoreka (HOB) - https://rusneb.ru
Becrutarnas 6a3a nanaeix OCT. https://www.gostinfo.ru/catalog/gostlist/




5.3. [lepeueHb MpOrpaMMHOro odecrneyeHust

Onepanuonnas cucrema PEJ] OC
Python

Jupyter Notebook

Colab

Pandas

NumPy

Matplotlib

Seaborn

54. yqeﬁHO-MeTO}lI/l'{ECKI/le MaTepuaJibl 1151 06yqaloumxca C OrpaHUY€HHBIMHU BO3MOKHOCTHAMM 3/10POBbA

[pr HEOOXOMMMOCTH IO 3asBICHUI0 OGYYAONIErOCs ¢ OTPAHHYCHHBIMHI BO3MOXKHOCTSIMH 30POBbs y4eOHO-METOANYCCKHE MATEPHAIIBI
HPEROCTABISIIOTCSA B (hOpMax, afanTUPOBAHHBIX K OTPAHMYCHHUSM 3I0POBbS M BOCHPHUSTHA HHGbOpMauuu. st UL ¢ HapyLICHUSIMH
3penus: B hopme ayauodaiina; B nedarHoit popMe yBesmmdeHHbIM mpud oM. st UL ¢ HApYLICHUSIMHU CliyXa: B (JOpMe IIEKTPOHHOTO
JOKYMEHTa; B redaTHol ¢opme. Jlisi ULl ¢ HAPYIICHUSIMH OIIOPHO-/IBUraTeIbHOIO armapara: B (opMe 3JIeKTPOHHOTO JIOKYMEHTa; B
nevyaTHoit popme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME IJUCIIUITJINHBI

[Momemnienus 1uisi BceX BHIOOB pabOT, MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM, YKOMIUICKTOBAHBI HEOOXOMMMOMN CleNHaTn3upOBaHHOI
y4aeOHOI MeOeIIbI0 U TEXHUUSCKIMHU CPEACTBAMHU O0YIeHHS:

- CTOJIBI, CTYJIbS;

- MIEPCOHATILHBIN KOMITBIOTEP / HOYTOYK (TIEPEHOCHOH);

- IPOEKTOp;

- 9KpaH / UHTEPaKTUBHAS TOCKA.

JlabopaTtopHble 3aHSATHSA NPOBOIATCS B KOMIIBIOTEPHBIX KiaccaX, paboyme Mecta B KOTOPBIX OOOPYHOBaHBI HEOOXOAUMBIMH
JIMUCH3UOHHBIMUA W/WIIK  CBOOOIHO PpAaCHpPOCTPAaHSIEMbIMU MPOrPaMMHBIMH CPEACTBAaMH U BbIXOZOM B MHTEepHeT, W/mwinm B
CIIeLMATM3UPOBAHHBIX JIAO0PATOPHUSIX, IPEAYCMOTPEHHBIX 00pa30BaTEIbHON IPOrpaMMOii.

7. METOANYECKHUE YKA3ZAHUSA JJISA OBYYAIOIUXCSA 11O OCBOEHHUIO JTUCITUITJINHBI

Meroandeckue yka3aHHS 0 OCBOSHHIO AUCIUILTHHEI IpecTaBieHs! B [Ipunoxennn 2 x paboueil mporpaMMe TUCIUIIIHHEL




®OH/J ONEHOYHbLIX CPEACTB

Ipuioxenue 1

1. Onucanue nokasareJieid ¥ KpUTeprueB OLEHNBAHUS KOMIIETEHIMH HA Pa3JIMYHBIX 3Tanax
ux (popMupoBaHMS, ONIUCAHNE KA OLlCHUBAHUS

1.1. Tloka3arenu U KpUTEPUH OLICHUBAHUS KOMITCTCHIIHIA:

3VH, cocTaBisronme
KOMIICTCHIIUIO

IToxa3zarenu
OLCHUBAHU

Kpurepun
OILICHUBaHUS

CpenctBa
OLICHHUBAaHUA

YK-1: CriocobeH oCynecTBIsSTh MOUCK, KPUTHUCSCKUIN aHaIH3 U CHHTE3 HHPOPMALIUH, TPUMEHATh CHCTEMHBIN TOAXOT IS

PpCHICHUA MMOCTABJIC

HHBIX 3aJ1a4

3HaTh anropuTMbl 00pabOTKU | 3HaeT TOHATHA anroput™, | [lonHoTa U comepxkarensHocth | T — Tect (1-5), 3 —
JTAaHHBIX IIporpamma, NepeMeHHbIe, | OTBETa BOIPOCH! K 3auery (1-
THUIIBI JAHHBIX yMEHUE IPUBOJUTH IPUMEPHI 20)
YMets cTpouts anroput™sl it | Ctpout nmuneiinble | [lomHoTa M conepkarenbHocTh | JI3 — maboparopHble
pelIeHus MPUKIAIHBIX 3a1a4 QJITOPUTMBEI, LUKJINYECKHE | OTBETa 3amanus (3amanms 1.1-
AJITOPUTMEI YMEHHUE IPUBOINTH IPAMEPHI 1.4)
yMeHHe CaMOCTOSITENILHO
HaXOJHUTh pemieHne
TIOCTABIICHHBIX 33/1a4
Bnanets npakTudeckumu | Pa3zpabateiBaer [omuora u conmepxarensHOCTh | JI3 — mabopaTopHbIe
HaBbIKaMH OOpa0OTKH JaHHBIX | MMOJIPOrPaMMBI, HCIIOIB3YeT | OTBETa 3ananus (3agaHus 1.1-
JUIs perieHus 3aja4 | JOKaJIbHblE M TIIOOAIbHBIE | YMEHHE IPUBOIUTH IPUMEPEI 1.4)
npodeccHOHaNbHON IIepeMeHHbIE, PEKYPCHIO yMeHue CaMOCTOSTENIFHO
JIeSITETBHOCTH HaXOJAUTh peleHue

IIOCTABJICHHBIX 3aJa4

OIIK-1: CnocobeH npuMeHsT

b TCXHOJIOTHYCCKHUEC HOBAIIMHU U C

OBPEMEHHOE IPOrpaMMHOe 00ecreYeHre B TYPUCTCKOM

chepe

3HaTh OCHOBBHI | 3HaeT TmOHATUS 0OBeKTHO- | [lomHoTa M comepxkarenbHocTh | T — Tect (6-10), 3 —
MIPOTPaMMHUPOBAHUS OpUEHTHPOBAHHOTO oTBeTa BOTIPOCHI K 3adety (21-

MIPOTrPaMMHUPOBAHUS yYMEHHE NPUBOIHUTH MpuMepsl | 36)
Ymets ncnone3oBath | Vcmonesyer cpeny | Ilonmnora m comepxarensHocTh | JI3 — mnabGopatopHbie
nH(pOpManNOHHBIE TEXHOJIOTUH | pa3pabOTKH, CUCTEMY | OTBETa 3amanus (3amanms 2.1-
JUTS pemeHus 3a/mad | ymnpaBlIeHHUS KOJIOM yMEHHE TPUBOANTD TIpUMepsl | 2.4)
po¢eCCHOHATHFHON yMeHHe CaMOCTOSITEITEHO
JIeSITENBHOCTH HAXOJIUTh pemeHne

NOCTABJICHHBIX 3214

Bnaners MpaKkTUUEeCKUMHU | BpinonHsaer aHAIN3 u | IlonHoTa u comeprkarensHOCTh | JI3 — maboparopHbie
HABBIKAMHU [IPOrPAMMHPOBAHUS | 00paObOTKYy  HaHHBIX, HX | OTBETa 3amanus (3agaHus 2.1-
npu peleHum 3aja4y | BU3yaJIHM3aIHIO yYMEHHE TPHUBOIUTE IpUMEpsl | 2.4)
npodeccHoHaNbHON yMeHHe CaMOCTOSITEIILHO
JIeSITEIEHOCTH HaXOJHUTh pelieHue

IIOCTABJICHHBIX 3aJa4

1.2 lIkaJje!l OLIEHUBAHWS:

Tekymuii KOHTPOJb YCHEBAEMOCTH M IMPOMEXYTOUHAs aTTECTAIMsI OCYLIECTBISETCS B paMKax
HAKOMUTEIBbHOW OaJUTbHO-pEeHTHHTOBOM crcTeMbl B 100-0amibHOM mIKae.

— 50-100 6ammoB (3a4TeHO);

— 0-49 6amnoB (He 3a4TEHO).

2. Tunosnie KOHTPOJIBHBIC 3a/IaHUS WIH HHBIC MaTEepUaAJbI, HCOﬁXO}]HMble OJIA OIICHKH 3H3Hl/[ﬁ,
YMEHHMii, HABBIKOB M (WIM) ONbITA [JAeATEJbHOCTH, XAPAKTEPU3YIOIIHX ITAnbl (GOpMHPOBAHHUSA
KOMIIeTEHIIUI B poLecce 0CBOeHNsI 00pa3oBaTeIbHOM MPOrPaMMbl

Bomnpocel k 3a4ety
ITonsiTHE anropuTma, NPOrpaMMBl.
IlepemeHHBIE.
Tune! JaHHEBIX.
Crpoxku.

Eal NS



5. Maccussl.

6. Bsoxg u BeIBOI.

7. JluHeiiHbIE aNTOPUTMBI.

8. Bernenus.

9. Vcrnoswus.

10. [uxnuyeckue alropuTMBIL.

11. Buas! IUKIIOB.

12. 1uki 1m0 KOJIJICKIIHH.

13. LUK 10 CYETUHKY.

14. Ilukn ¢ npeaycliOBUEM U IOCTYCIOBHEM.
15. O6paboTka MacCHBOB.

16. Beixon u3 nukiia.

17. TlonsiTe noAnpOrpamMmBbl.

18. Ilepenaua u BO3BpaT napaMeTpOB.

19. JlokanbHbIE U TI00aTBHBIC TIEPEMECHHBIE.
20. Pexypcusi.

21. BBox v BBIBOJ JaHHBIX.

22. Cpena pa3paboTKH.

23. Cucrembl yIpaBIeHHS KOJIOM.

24. Monaynu.

25. Cruckw.

26. Koprexu.

27. CnoBapu.

28. IIpeobpa3oBaHue CTPYKTYp AAHHBIX.

29. Cpe3bl.

30. Huknanueckas 06paboTKa cruckKa.

31. T'eneparop cnucka.

32. Tlonarue 0ObEKTHO-OPUEHTUPOBAHHOTO MPOTrPAMMHUPOBAHHUSL.
33. Kimacc. O0BexKT.

34. Uukancynsuusi, HaciuenoBaHue u nonumopdusm B Python.
35. bubnuoreka Pandas, anamu3 1 00pab0oTKa JaHHbBIX.
36. Busyanmuzanus B matplotlib u seaborn.

3auemnoe 3a0anue exnrouaem 06a 60nPoOca — 00UH MeopemuYecKuil 60NPOC U 00HO NPAKMUKO-
OpUEHMUPOBARHOEe 3a0aHUe U3 YUCIA RPUGCEOCHHBIX HUICE 1AOOPAMOPHBIX 3A0AHUIL.

Kpurepun oueHuBanmsi:

- 50-100 GammoB (3auTEHO) — M3JIOKEHHBIN Marepuaid (haKTHUYECKH BEPEH, HAIMYHE TITyOOKHX
WCYEPIBIBAIOIIMX 3HAaHUH B OO0BEME MPOWICHHON MpOrpamMMbl ITUCHUIUIMHBI B COOTBETCTBHH C
MIOCTaBJIEHHBIMH TIPOTPaMMOM Kypca IeNsIMU U 3a7jauaMy 00y4YeHUs; IpaBUIIbHbBIE, YBEPEHHBIE AEHCTBUS
M0 TPUMEHEHHUIO TOJYYEeHHBIX 3HAHUM Ha MPaKTUKE, TPaMOTHOE M JIOTMYECKH CTPOWHOE H3JI0KEHUE
MaTtepualna Ipu OTBETE, YCBOGHHWE OCHOBHOI M 3HAaKOMCTBO C JOTOJIHUTEIBHON JUTEpATypoOil; Haludue
TBEPJBIX U IOCTATOYHO MOJIHBIX 3HAHUH B 00beMe NMPOHACHHON MPOTrPaMMBbI JUCITUTUIMHBI B COOTBETCTBUHU
C 1ensMu 0Oy4eHHUs, MTPaBUIIbHbBIE JIEHCTBUS MO MPUMEHEHHUIO 3HAHUHM Ha MPAKTHUKE, YETKOE H3II0KEHUE
MaTepuala, JOMYCKalOTCS OTJENbHBIC JIOTUYECKHE W CTHIIMCTHYECKHE TMOTPEIIHOCTH, O0ydarommncs
YCBOMJI OCHOBHYIO IJIUTEPATypy, PEKOMEHJOBAHHYI0 B paboueill mporpamMme IUCHUIUIMHBI; HaU4He
TBEPJBIX 3HAHUH B 00bEME MPOIIEHHOTO Kypca B COOTBETCTBHH C LIETSIMH O0yUESHHSI, U3JI0)KEHUE OTBETOB
C OTAENBHBIMH OIIMOKaMH, YBEPEHHO UCTIPABICHHBIMU TIOCTIE TOTIOJTHUTEIBHBIX BOIPOCOB; IPABUILHBIC B
LIEJIOM JIEUCTBUS 11O IPUMEHEHMIO 3HAHWUM HA NPAKTHUKE;

- 0-49 Gay1oB (He 3a4TE€HO) — OTBETHI HE CBA3aHbBI C BOMPOCAMH, HAJTHYUE TPYyObIX OMIMOOK B OTBETE,
HEMIOHUMaHWE CYIIHOCTH U3J1araéMoro BOINPOCa, HEYMEHWE TPUMEHATh 3HAHHWS Ha TIPaKTHKE,
HEYBEPEHHOCTh U HETOYHOCTh OTBETOB Ha JIOMOJHUTENbHBIE U HABOJASIIUE BOTIPOCHI.



TecTnI

. CTpyKkTypHupOBaHHe IIporpaMMsI B si3bike Python ocymectsisiercs
a. C nmomomipo ornepaTopHbIx ckobok begin ... end

b. C momomipio 3HakoB { }

c. C momoIIpI0 OTCTYIIOB

d. C nomowpbro Ta0IuULI

. B pesynbrare Boinosaenus komga [X**2 for x in range(5)] 6yzaer cosznan:
a. Cnucoxk kBagparoB yucen ot 0 1o 4

b. Koprex

C. BoznukHeT ommbKa

d. ®yHkIus HHTEpBAJIA

. B s3bike Python ¢yHkims Moxer ObITh epeana B Ka4ecTBe apameTpa Apyroi GyHKIuu
a. Tonbko B Buae lambda-BeipaskeHus

b. Jla moxer

Cc. Her He moxer

d. ®ymnxkmwuii B Python He cymecryer

. luknrueckue aropuT™bl peanusyrotes B Python ¢ momoribio KoHCTpyKImit
a. 1if...elif ... else

b. def

C. define ...

d. for...in... uwhile ...

. bubnuoreka Seaborn npenxasnaveHa s
a. OO0paboTKM TaOIMYHBIX JaHHBIX

b. Busyanuszanmu JaHHBIX

c. Web-pa3pabotku

d. PaboTsl ¢ cucTeMHBIMU (aliTaMu

. Koncrpykuuii if ... elif ... else npennasnauena B Python s peanuzarnuun
a. luknuyeckux anropuTMoB

b. BerBsmuxcs aJropuTMoB

C. JIMHEWHBIX AJITOPUTMOB

d. AHATUTHYECKUX AITOPUTMOB

. Beipaxenue ‘TIPUBET’[::-1] BeimacT
a. INHPUBET

b. T
c. IIPMBE
d. TEBUPII
. Beenen cnoBapp d = {‘Poctop’:’P®’, ‘Ilapmx':’’®panuusa’}. YToObl MNOIYYUTh CTpaHy, IJe
pacnonaraercs Ilapuk Hy’KHO HCIIOJIB30BATH:
a. d[‘Tapmx’]
b. TTapmx[0]
c. d[1]
d. find(‘TTapmx’, d)

. bubnmoreka Python, no3sossitonias 3ppekTuBHO 00padaThIBaTh M aHATU3UPOBATH JTaHHBIC B TAOTMYHON
dhopme

a. MatPlotLib

b. SeaBorn



c. Math
d. Pandas

10. Pekypcus sto
a. TpueM, Ipu KOTOpoM (PyHKITUS BBI3BIBACT camy ceOst
b. crenmanpHbIi THI JAHHBIX
C. BapuaHT MaccuBa
d. komanpja BbIBOjIa HH(OpMALIUU

Kpurtepuu onenuBanus:

Jliisa onHoro oOywarouierocsi popMupyeTcsi BapuaHT, coaepxamuii 10 BornpocoB. MakcumanbHoe
KOJIM4ecTBO 0aysioB 3a TecT — 20 Oanos.

— 17-20 6amnoB — tect npoiacH Ha 85-100 %);

— 7-16 GamoB — Tect npoiiaeH Ha 35-84 %;

— 0-6 6amnoB — TecT NpoiiieH Ha MeHee, 9eM 35 %.

JlabopaTopHble 3a1aHus

JlaGopaTopHoe 3ananue 1.1. AIrOpUTMBI U CTPYKTYPbI TaHHBIX.

[lonstue anroputma, mporpammbl. Ilepemennsie. Tumnbl nanueix. Ctpoku. MaccuBbl. BBon u
BbIBOJ. [IprMeHeHue alropuTMUYECKOro MBIIIUIEHHS K PEIICHUIO 3a/1ay.

[lenb: 03HAKOMUTBCSI C IEPEMEHHBIMU, TUIIAMU U CTPYKTypaMU JaHHBIX, IOJYYUTh YMEHUS JUIS
BBIMOJIHEHUS JATbHEUITNX J1a00paTOPHBIX 3aJaHui, U3YyYUTh IPUEMbI BBOJIA U BBIBOJIA.

3anaHus:

3ananue BoinonHsercs B Colab win anagorn4Hoi cucreme

Hcnonb3yiiTe mpeuioKeHHBIH HA00p JaHHBIX.

1. OTKpoliTe OJIOKHOT C IPUMEPOM I10 JAHHOU TEMe.

2. BelnonHuTE 33aHKUE MO AJITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Cuemnaiite BHIBOIEL.

Jlaboparoproe 3ananue 1.2. JInHEHHBIC U BETBATUECS aJITOPUTMBI.

JInnelinble anroputMsl. BeTsiienus. Y cinoBusl.

lenp: 03HaKOMHUTBCS C JIMHEMHBIMM W BETBSLIUMUCS AJITOPUTMaMH, HOJYYUTh YMEHHS s
BBITIOJIHEHUSI JTalIbHEUIUX JIa0OpAaTOPHBIX 3aJlaHUi, W3YYUTh MPUEMBbl MPUMEHEHHS aJIrOPUTMOB IS
pa3IMYHBIX 3a/1a4.

3anaHus:

3amganue BoinonHsercs B Colab win aHagorunvHoi cucreme

Ucnons3yiiTe npeniokeHHbI Ha0Op JaHHBIX.

1. OTKpoliTe OJIOKHOT C IPUMEPOM I10 JAHHOU TEMeE.

2. BeinmonHuTe 33/1aHKE 110 AJITOPUTMY, YKA3aHHOMY B OJIOKHOTE.

3. Cuemnaiite BBIBOJIEL.

Jlaboparoproe 3ananue 1.3. [{luknnueckue alropuTMebl.

Huknnuyeckue anroput™bl. Bunbl mukiioB. Hukn mo xomnexkuuu. Lukin no cueruuky. Hukn c
MpeaycioBUEM U TocTycioBueM. O0paboTka MaccHBOB. Beixo u3 mukIia.

[enb: O3HAKOMUTHCS C UUKIMYECKUMHU AJITOPUTMAMHM, TOJYYUTh YMEHHUS ISl BBINOJTHEHUS
JabHEUINX 1a00paTOPHBIX 3aJaHHM, U3YYUTh IPUEMbl IPUMEHEHHUS aITOPUTMOB IS Pa3UYHbBIX 3a/1a4.

3agaHus:

3aganwue Beinonnsercs B Colab wnm amanoruunoii cucreme

Hcnons3yiiTe nmpeniokeHHbI HA0Op JaHHBIX.

1. OTkpoiiTe OIOKHOT C MPUMEPOM IO JAaHHOU TEME.

2. BeImlonmHUTE 33JaHKE TI0 AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. CnemnaiiTe BEIBOJEL.



Jlaboparopnoe 3aganue 1.4. DyHKINU U peKypPCUBHBIC AITOPUTMBI.

[Tonsitue mnoamporpammbl. llepemaua u Bo3BpaT mnapameTpoB. JlokanbHBIE W TJI0OATBHBIC
nepeMeHHble. Pekypcusi.

Lenb: o3HaKOMUTHCA ¢ QYHKIUSIMH U PEKYPCHUBHBIMH aJITOPUTMaMU, MOJYYUTh YMEHUS IS
BBIMIOJTHEHUST JaNbHEUITUX 1a00paTOPHBIX 3aJaHUil, W3Y4YUTh MpPHEMbl NpUMEHEHUs QYHKIUN Hu
QITOPUTMOB JIJISl Pa3IUYHBIX 3a71a4.

Saganus:

3amanwue BoeimosHseTcst B Colab wim ananoruunoii cucreme

Hcnone3yiiTe mpeioKeHHbI Ha0op JaHHbBIX.

1. OTkpoiiTe 6JIOKHOT ¢ IPUMEPOM I10 TaHHOH TeMe.

2. BoimonHuTe 3aaHue Mo anropuTMy, YKa3aHHOMY B OJIOKHOTE.

3. CnemnaiiTe BBIBOIEL.

JlabopaToproe 3amanue 2.1. UncTpymenTapuii pa3paboTku Ha si3pike Python.

BBox u BeiBoA nanHbIX. Cpena pazpabotku. CucteMsl ynpasieHus kojgoM. Moaynu. Math, NumPy.

Llenb: 03HAKOMUTBCS C MHCTPYMEHTaMH pa3paboTKu mporpaMm Ha Python, momy4uts ymeHus s
BBINOJIHEHUS AAJIbHEUIINX Ja00paTOPHBIX 3a/1aHUM, U3YyUUTh IPUEMbI Pa0OThI C OUOINOTEKAMHU U CpelaMu
pa3paboTKH.

Saganus:

3ananue BoinonHsercs B Colab win anagorn4Hoii cucreme

Hcnone3yiiTe mpeioKeHHbI Ha0op JaHHbBIX.

1. OTkpoiiTe 6JIOKHOT ¢ IPUMEPOM I10 TaHHOH TeMe.

2. BeinonHuTe 3a/1aHKe MO AIrOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. CnemnaiiTe BBIBOIEL.

Jlaboparopnoe 3aganue 2.2. Pabota co cTpykTypamu AaHHbIX Python.

Cnucku. Koprexu. CnoBapu. [IpeobpazoBanue nanubix. Cpessl. Lukianueckas oOpaboTKa crucka.
I'eneparop cnmcka.

[enb: 03HAKOMHTHCS C U3MEHSAEMBIMU U HEM3MECHSICMBIMH CTPYKTYpaMH JIaHHBIX B si3bike Python,
TIOJTYYUTh YMEHHS JIJISl BBIMIOJHEHUS JATBHEUIINX JIa0OPATOPHBIX 3aJaHU, U3yYUTh MMPUEMBI pabOTHI CO
CTPYKTypaMU JIaHHBIX.

Samanus:

3ananue BoinosHseTcs B Colab wim ananoruunoii cucreme

Hcnons3yiiTe mpeniokeHHbId HA0Op JaHHBIX.

1. OTKpoiiTe OJIOKHOT C IPUMEPOM I10 JAHHOU TEME.

2. BelnonHuTE 33aHKE MO AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Caenaiite BBIBOJIBI.

JlaGopaTopHoe 3aganue 2.3. OcCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO ITporpaMmupoBanus B Python.

[TonsiTe 0OBEKTHO-OPUEHTUPOBAHHOrO MporpaMMmupoBanus. Kimacc. OOwvext. MHkancymsmus,
HaclieioBaHue u nonuMop¢usM B Python.

[lenb: 03HAKOMUTBCS € 3JIEMEHTaMH 00BEKTHO-OPUEHTUPOBAHHOTO IIPOrPAaMMHUPOBAHMSI Ha A3BIKE
Python, mosiy4uTs yMeHus HanucaHusi 00bEKTHO-OPHEHTUPOBAHHBIX IPOTPAMM, H3Y4UTh IPHEMBI PAOOTHI
C KJIACCaMH U 0ObEKTaMH.

3amanus:

3ananue BeinonHsercs B Colab wim ananornvHoii cucreme

Hcnone3yiiTe mpeiokeHHbIH Ha0op JaHHbBIX.

1. OTkpoiiTe 6JIOKHOT ¢ IPUMEPOM I10 TaHHOM TeMe.

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

3. CnemnaiiTe BBIBOEL.

Jlaboparoproe 3aganue 2.4. Python aiis pemeHus aHATUTHYIECKUX 3a/1a4.
bubnunoreka Pandas, ananus u 06paboTka nanusx. Busyanuzanus B matplotlib u seaborn.



Llenb: o3HaKOMUTBCS ¢ OMONMMOTEKamMHu B si3bike Python, momy4uts ymeHust o0pabOTKH, aHAIN3a U
BU3YyaJIM3alH JJAHHBIX, U3Y4YUTh IPUEMBbl paOOThI ¢ OMOIUOTEKAMHU.

3anaHus:

3ananue BeinonuseTcs B Colab wiu aHanornuHoit cucreme

Hcnons3yiiTe nmpeniokeHHbIH HA0Op JaHHBIX.

1. OTKpoiiTe 6JIOKHOT ¢ MPUMEPOM IO JAHHOH TeMe.

2. BeImonHUTE 3a/1aHKE TI0 AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. CnemnaiiTe BEIBOJEL.

Kpurepuu oneHnBanus:

MakcumanbsHoe KomuecTBo 0amioB — 80 6amnoB. Kaxknoe 1aboparopHoe 3aaHue OIIECHUBACTCS B
10 6amnos.

— 9-10 GannoB — 3ajaHUE PEIICHO B IOJHOM OOBEME, CaMOCTOATEIbHO BBHIOpAHBI BEPHBIC
HHCTPYMEHTAJIbHBIC METObI U OHOIMOTEKH, COCTaBJIIEH KOPPEKTHBIM MPOTPAMMHBIA KOJI, BBIIOJIHEHHE
KOJIa MPOMU30IILI0 Oe3 OUIMOOK U TOTYYEH 3aJaHHbIH pe3yJIbTaT, 0TU4eT O(GOPMIICH BEPHO U NPEIOCTABIICH
Ha TPOBEPKY B YCTAHOBIICHHBIM CPOK, OOYyYArOIIMICS BEPHO OTBEYAECT HA BOMPOCHI IO 3aJIaHUIO,
JIEMOHCTPUPYET HATMYUE TIYOOKUX MCUCPIBIBAIONINX / TBEPBIX M JOCTATOYHO MMOJIHBIX 3HAHH,

— 5-8 OamoB — 3agaHMe pEHIEHO B TOJHOM oO0beMe ¢ HEeOOJBIIMMHU IOTPEIIHOCTSIMH,
CaMOCTOSITEIIbHO BBIOPAaHBI BEPHBIC MHCTPYMEHTAJIbHBIC METOBI U OMOJIIMOTEKH, COCTABIICH KOPPEKTHBIH
MIPOrPaMMHBIM KOJI, BHIIIOJHEHUE KOJa MMPOU30NLIO0 Oe3 ONIMOOK U MOJIyYeH 3aJaHHbIN pe3yJbTaT, OTYET
o OpMIICH BEPHO U MPEAOCTABICH HAa IPOBEPKY B YCTAHOBIICHHBIN CPOK WIIH C JOITYCTHMBIM OIO3aHHEM,
00yuJaroIuics 0TBEYaET Ha BOIPOCHI 110 33JJaHUIO BEPHO, HO C OTACIbHBIMH MOIPEIITHOCTSMH U OITUOKAMH,
YBEPEHHO MCIIPABICHHBIMH ITOCIIE JTOTIOJTHUTEIILHBIX BOIIPOCOB;

— 2-4 Gamia — 3aJaHWE PEIICHO YaCTUYHO, YACTHMYHO BHIOPAHBI BEPHBIE MHCTPYMEHTAJbHBIC
METOJbl M IMPHEMbI PEIICHHs, NMPEJCTABICH HE3aBEPIICHHBIN WM COJEPXKAIIUN HEKOTOPbIC OIIMOKU
MPOrPaMMHBIA KO, OTYET O(GOPMIICH YACTHYHO BEPHO M IPEIOCTABJICH Ha MPOBEPKY C JOMYCTUMBIM
OTO3/IaHUEM, OOYYaIONIUICS OTBEUAaeT Ha BOMPOCHI IO 3aJaHUI0 YaCTHYHO BEPHO, JEMOHCTPUPYS
HEKOTOPYIO HETOYHOCTh OTBETOB Ha JIOMIOJHUTEIbHBIC U HABOISIINE BOIIPOCHI,

— 0-1 6ann — 3amaHue HE PEIICHO WM PEHICHO YaCTMYHO, YACTHYHO BHIOpaHBI HEOOXOIUMBIE
WHCTPYMEHTAJIbHBIC METOJbI U MPHEMbI PEIICHHS, MPOTPAMMHBIA KOJI HE TPEJCTABICH WIH COACPIKUT
rpyObie OnMOKHU, OTYeT He 0(hOPMIICH, OTUET HE CAAaH Ha MPOBEPKY B JIOIMYCTHMBIH CPOK, O0YYarOIIUHCS
OTBEUYAET HA BOIMPOCHI IO 33/TAHUIO0 HE BEPHO.

3. MeToanueckue Marepuasbl, onpeaejsoniue nNpoueaypbl OlleHNBAHUS 3HAHUN, YMEHMUI,
HABBIKOB M (MJIN) ONBITA 1EATEJIbHOCTH, XaPAKTEPU3YIOUIUX 3Tanbl ()OPMUPOBAHUSA KOMIIETEH NI

[Tpornetypsl OlIeHUBaHHS BKIIIOYAIOT B CE0S TEKYIIHI KOHTPOIb M TPOMEKYTOUHYIO aTTECTAIUIO.

Texkymmii KOHTPOJIb YCIEBAEMOCTH IPOBOJUTCS C HCIOJIB30BAHUEM OLIEHOYHBIX CpEICTB,
MIPEJCTABICHHBIX B M. 2 JAHHOTO MPHJIOKEHUsI. Pe3ynbTaThl TEKYIIero KOHTPOJIS JJOBOJASATCS 10 CBEICHUS
CTYJEHTOB JI0 TPOMEKYTOYHOM aTTECTaL1H.

IIpoMeskyTOoUHasI aTTeCTALUS TIPOBOIUTCS B hopMe 3aUeTa.

3adeT NPOBOAMTCA IO PACIUCAHUIO IPOMEXYTOYHOM arrecrtauuu. KoimdecTBo BONpPOCOB B
3a4eTHOM 3a/laHuM — 2 (OJUH TEOPETHUYECKHI BOMPOC M OJHO TMPAKTHKO-OPHEHTHPOBAHHOE 3aJaHUE).
PesynpraTel arrecTanuM 3aHOCATCS B BEIOMOCTb M 3aUETHYIO KHWKKY CTyAeHTa. CTyneHTB, He
MPOIIEIINE MPOMEKYTOUHYIO aTTECTAlMIO MO TpaduKy, MODKHBI JHKBUAWPOBATH 3aJI0JKEHHOCTH B
YCTaHOBJICHHOM IIOPSAKE.



[Ipunoxenue 2

METOINYECKHUE YKA3AHUSA 110 OCBOEHHUIO JUCHHUIIJIMHBI

Y4eOHBIM ITAHOM MTPEITYCMOTPEHBI CIICTYIOIINE BUIBI 3aHITHIA:

— 11abopaTopHbIC 3aHATHSL.

B xome mabopaTopHBIX 3aHSATUH YrIyOJSIOTCS M 3aKpEIUISIFOTCS 3HAHUS CTYACHTOB IO PSITy
BOIIPOCOB, PA3BUBAIOTCS] HABBIKU MTPAKTUYECKOU PaOOTHI.

[Ipu moaroToBKE K 1a00PATOPHBIM 3aHATHSAM KaKIIbIH CTYICHT JOJIKEH:

— U3YYUTh PEKOMEHIOBAHHYIO YUEOHYIO JINTEPATypY;

— MOJATOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3yHaeMOM TEME.

B mporecce moArotoBku K J1a00OpaTOPHBIM 3aHSITHSIM CTYJIEHTBI MOTYT BOCHOJIB30BaThCS
KOHCYJIbTallMsAMU IIPENOAABATEIIS.

Bompocsl, He paccMOTpeHHBIEC Ha JIA0OPATOPHBIX 3aHATHUSIX, JOJDKHBI OBITh H3yUEHBI CTYICHTAMU B
XOJIE CAaMOCTOATEIHHON paboThl. KOHTPOIh CaMOCTOSATENBHON paOOThI CTYIEHTOB OCYIIECTBIISIETCS B XO/IC
3aHATUHN MMOCPEACTBOM TECTUPOBAHUS M BHITIOJIHCHHS JTaOOPATOPHBIX 3a/laHuid. B Xo1e camocTosTenbHOM
paboThl KaXIbli CTYICHT OOs3aH MPOYHMTATH JUTEPATYPY IO M3y4yaeMOW TEeME, BBIJCIUTHh HEMOHSTHBIC
TEPMUHBI, HANTH UX 3HAYCHHUE B SHIMKIONEIUYECKUX CIOBAPSIX.

CTyneHT T0KeH TOTOBUTHCS K MPECTOSIIEMY Ja00paTOPHOMY 3aHSATHIO TI0 BCEM 0003HAYE€HHBIM
B paboueii mporpaMMe AUCHUILINHBI BOIPOCAM.

JIns MOArOoTOBKM K 3aHATHUAM, TEKYLIEMY KOHTPOIIO U IPOMEKYTOUYHOW ATTECTALUU CTYACHTBI
MOTYT BOCIIOJI30BaThCS AIEKTPOHHO-OMOIMOTEYHBIMU CHCTeMaMu. Takxke 00yJaromuecs MOTyT B3STh Ha
JIOM HEOOXOJIUMYIO JINTEPATypy Ha aO0OHEMEHTE YHHBEPCHUTETCKOW OMOIMOTEKH WM BOCIIOJIB30BATHCS
YUTATbHBIMHA 3aJaMH.



