[lokymenT noaanmofmpcgm@Mme BhICIIEr0 0OpasoBanus Poccuiickoit denepanun

NUHbo
e FOCYIapCTBEHHOE OIOKETHOE qOpa30BaTEIbLH AKICHHUEC BBICHICT
®K1O0: Kape KO aeBX'f[ P A p CIIEHOC yHPCXKIICHHC CILICTo

Non@ amgﬂnﬂ "«PocTopckuii roCyJapCTBEHHBIN proHOMUYeckuil yHuBepcuteT (PMTHX)»

[ata nognucanus: 30.08.2023 18:53:08
YHUKanbHbI MPOrpaMMHbIA KIKOY:
c098bc0c1041cb2a4cf926cf171d6715d99abae00adc8e27b55cbele2dbd7c78

YTBEPX/AIO
HavanbHuK OT/ENIa TULIEH3UPOBAHUS U
aKKpeIuTalluu

Yanenko K.H.
« » 20 T

Pabouast nporpamMma i CIUILIHHBI
OCHOBBI AJTOPUTMHUYECKOT0 MBIIIJIEHUS M IPOrPAMMUPOBAHUSA

38.03.01 OxoHoMMKa
38.03.01.04 "MupoBas s5kOHOMHKA"

Jlist mabopa 2023 roga

Ksamudukamms
bakamasp



KA®EIPA HNHdopManMOHHBIX CHCTEM U NPHUKJIATHOH HHPOPMATHKH

Pacnpene.ﬂeﬂue YacCoB JUCUMIIJIMHBI IO ceMecTpaM

Cemectp
(<Kypc>.<CemecTp Ha 6 (3.2)
Kypee>) Hroro
Henenp 16
Bun 3anaruit vl | PO | v PII

JlaGoparopHble 8 8 8 8
HUroro ayn. 8 8 8 8
KonrakTHas paboTa 8 8 8 8
Cam. pabora 9 (96 |96 |96
Yacel Ha KOHTPOJIb 4 4 4 4
HUroro 108 |108 (108 |108
OCHOBAHMHE

VY4eOHbI MIaH yTBEPKICH YYEHBIM coBeTOM By3a oT 27.06.2023 mpotokon Ne 12.

[Iporpammy coctaBun(u): a.3.H., go1l., Lllepbakos C.M.

3aB. kadenpoi: a1.3.H., goueHt Lllepdakos C.M.

MeroanueckiuM COBETOM HamlpaBlEHUA: K.3.H., Aol., Kucnas M. A.




1. HEJIX OCBOEHUA JTUCHUTIINHBI

1.1|mony4enue npeacraBieHns 06 aArOPUTMHU3AIMHI U IPOTPAMMUPOBAHUK Ha si3bike Python mst pemenus mpoheccHoHa bHBIX 3a/1a4.

2. TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSA JTUCHHUIIJINHBI

OIIK-5:CnocofeH HCIOJIb30BaTh COBPeMeHHble HHGOPMalOHHbIE TEXHOIOTHU M NIPOrPAMMHBIE CPeCTBA IIPH PelIeHUH
npodrecCHOHATBHBIX 3a/1a4.

OIIK-6:CnocodeH noOHUMATh NPUHUIMNBI PA60THI COBPeMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHI U MCNOJIb30BATH UX /LISl pelleHus!
3aga4 npogecCHOHAIBHOM JesTeJbHOCTH

B pe3y/bTaTe 0CBOCHUS JUCHHMILIMHBI 00Y4AIOLIMIiCS 10JKeH:

3HaTh:

aIrOPUTMBI 00PaOOTKH JTAHHBIX
OCHOBBI TIPOTPAMMHPOBAHUS

YMmeTn:

CTPOUTH aJITOPUTMBI IJI pEHICHUS ITPUKIIAJHBIX 3ada4
HCIIOJB30BATh I/IH(I)OpMaL[I/IOHHLIe TEXHOJIOTUH IJIS PCIICHUA 3a1a4 HpO(I)eCCPIOHaJILHOfI JOCATCIBHOCTHU

Baanern:

MPAaKTHIECKIMHU HAaBBIKAaMH pa3paboTKU aJropuTMOB 00paOOTKM JaHHBIX JUIS peIleHus 3a1a4 MpodeccnoHaIbHON AesTeEHOCTH
MPaKTUYECKUMH HaBBIKAMH NPOrPaMMHUPOBAHUS IIPU PEIICHUH 33/1a4 ITPO(HECCHOHATIBHOM IS TEeNbHOCTH

3. CTPYKTYPA U COJEP KAHUE JTUCITUIIJIMHBI

Kox HanmeHoBaHuUe pa3/e/10B U TeM /BUJ 3aHATHS/ Cemectp / | HacoB | Komneren- | Jlutepatypa
| 3aHATHA Kvpe 10000
Paznen 1. OcHOBBI AITOPUTMU3ALUHT

1.1 JlabopaTopHas padota 1.1. AITOPUTMBI U CTPYKTYPHI TaHHBIX. 6 2 OIIK-5 OTIK | JI1.1J11.2
[TonsaTue anroputma, nporpammsl. Ilepemennsie. Tunst nanHbix. CTpoku. -6 JI1.3712.1 J12.2
Maccussl. BBoa u BeiBoA. IlpriMeHeHHE allrOpUTMHYECKOTO MBILIICHUS J12.3J12.4
K PEIICHUIO 3a/1a4. BrinoiaHeHue 1a00paTopHbIX 3aJaHuil ¢
ucrnons3oBanuem Python 3.7, LibreOffice. /J1a6/

1.2 JlabopatopHas padora 1.3. [{uknuueckue alropuTMbl. 6 2 OIIK-5 OTIK | JI1.1J11.2
Huknudeckue anroputmsl. Buas! nuknos. Hukn no koyuekunu. Hukn no -6 JI1.3J12.1 J12.2
cuetunky. L{uki ¢ mpexycnoBuem u nocrycioBuemM. O6padoTka J12.3J12.4
MaccuBOB. Brixoz u3 nukia. BeinosaHeHue 1abopaTopHbIX 3aJaHnH ¢
ucrnons3oBanuem Python 3.7, LibreOffice. /J1a6/

1.3 Tema. ba3bl JaHHBIX. 6 48 OITK-5 OITK JI1.1 J11.2
Tunse! 6a3 ganHbIX. TUIBI JaHHEBIX B 0a3ax qaHHBIX. CBa3u B 0a3ax -6 JI1.3J12.1 J12.2
JaHHbIX. TexHomorus o0paboTKM JaHHBIX B 0a3ax JaHHBIX. /Cp/ J12.3J12.4
Pazgen 2. OcHOBBI MpOorpaMMupoBaHus Ha si3bike Python

2.1 JlabopatopHas padota 2.1. MHCTpyMeHTapuil pa3pabOTKH Ha S3bIKE 6 2 OIIK-5 OIIK |  JI1.1JI1.2
Python. -6 JI1.3J12.1 J12.2
BBon u BeIBOA maHHbIX. Cpena pazpaboTku. CHCTEMBI yIIpaBIeHHs J12.3J12.4
ko1oM, git. Moaymu. Math, NumPy. Beimosaerre 1a60paTopHBIX
3amanuii ¢ ucmosib3oBanueM Python 3.7, LibreOffice. /JTa6/

2.2 JTaboparopnas pabora 2.2. PaGoTa co crpykrypamu gaHubix Python. 6 2 OIIK-5 OIIK | JI1.1JI11.2
Cnucku. Koprexu. CroBapu. [IpeoGpasoBanne nanusix. Cpessl. -6 JI1.3J12.1 J12.2
Hukmuaeckast oopaboTka civicka. ['eHepaTop crimcka. Bemonnenne J2.3J12.4
nabopaTopHBIX 3amanuii ¢ ucrons3zosanuem Python 3.7, LibreOffice.

/J1a6/

2.3 Tema. OcHOBBI Web-pa3paboTKH. 6 48 OIIK-5 OIIK | JI1.1JI11.2

Ocobennoct Web-pa3paboTku ¢ ucmoab3oBanuem Python. /Cp/ -6 JI1.3J12.1 J12.2
J2.3J12.4




2.4

/3auér/

OIIK-5 OIIK | JIL.1JI1.2
-6 JI1.3J12.1 J12.2
J2.3712.4

4. ®OHJ OHEHOYHBIX CPEJICTB

CTtpykTypa U coaepkanue (HOHAa OLEHOYHBIX CPEICTB ISl IPOBEACHHS TeKyLIelH 1 IPOMEKYTOYHON aTTeCTAINH MIPECTaBICHEI B

IMpunoxenuu 1 x paboueil mporpaMMe JUCHUILUIUHEL.

5. YYHEBHO-METOAMYECKOE 1 TH®OPMAINIMOHHOE OBECIHEYEHHUE JUCHUIIINHBI

5.1. OcHoBHas1 JUTEpaTYypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBO, TOI Konuu-Bo
JI1.1 |Bopucenko B. B. OCHOBBI IPOTPAMMHUPOBAHUS: YIeOHOE TOCOOHE Mocksa: nTepHeT- https://biblioclub.ru/inde
VHuBepcurer X.php?
HH(i)OpMa]_[I/IOHHLIX page=b00k&|d=232996
Texuonoruit (MHTYUT), HEOTPAHHYCHHBIH JIOCTYI
2005 UL 3apETHCTPUPOBAHHBIX
MOJIB30BATENEH
JI1.2 |Byiinaues, C. K., OCHOBBI TIPOrpaMMUpPOBaHHs Ha si3bike Python: ExarepunOypr: Ypansckuii | http://www.iprbookshop.r
Boxnar, H. 1O., [lecun, |y4ebHoe mocobue (enepanbHbIi yHUBEPCUTET, u/66183.html
10. B. 9BC ACB, 2014 HEOTpaHWYCHHBIN JOCTYI
UL 3apETUCTPUPOBAHHBIX
0JIb30BaTenei
JI1.3  |Jlanmosckuii B. B. AnroputMbl 06pabOTKH TaHHBIX: yaebHOe mocodne  |HoBocuGHpCK: https://biblioclub.ru/inde
HoBocubupckuit X.php?
roCyapCTBEHHbII page=book&id=574809
TEXHUUECKUH YHHBEPCUTET, | HEOPAHHYEHHbIH IOCTYI
2018 UL 3apETUCTPUPOBAHHBIX
MOJIb30BATENCH
5.2. lono/iHATEIbHAS JIUTEPaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBO, ro Konuu-Bo
JI2.1 |Xaxaes U. A. TIpakTUKyM 10 AITOPUTMHU3AINHI U Mocksa: HarpoHaabHbIH https://biblioclub.ru/inde
IporpaMMHMpPOBAHHUIO HA Python: Kypc: yqe6Hoe OTKpLITLIi/'I yHHBepcp[TeT Xphp7
nocooue «IHTYUT», 2016 page=book&id=429256
HEOTPaHHYEHHBIH JIOCTYIT
UL 3apETUCTPUPOBAHHBIX
oJib30BaTenei
JI2.2 |CuHioK, B. T, Pa3aHoB, |ANTOpUTMSBI U CTPYKTYpPBI JaHHEIX: JabopaTtopHeli  |Benropon: benropoackmit http://www.iprbookshop.r
10. J1. MPaKTHKYM. ydeOHoe mocobue rOCyJapCTBEHHBIN u/28363.html
TEXHOJIOTHYECKU I HEOTPaHMYCHHBIIT JOCTYII
yHuBepcutet um. B.I'. AL 3apErHCTPUPOBAHHBIX
Illyxosa, BC ACB, 2013 noxb30BaTeNel
2.3 IMpuknagHas vHPOPMATHKA: KyPHAIT MockBa: YHHBEpCUTET https://biblioclub.ru/inde
Cuneprus, 2019 x.php?
page=book&id=562207
HEOTPaHHYEHHBIH JOCTYIT
JUTSE 3apETUCTPHUPOBAHHBIX
NOJIb30BaTEIeH
JI2.4 | Xwunenko, B. I1. CTpyKTypbl JaHHBIX U aNTOPUTMBL: yueGHOe nocobue [HoBocuOupek: http://www.iprbookshop.r
HoBocubupckwuii u/91540.html
rOCyHapCTBeHHBIﬁ Heorpaﬂnquan‘/’l JOCTYII

TE€XHUYECKUI YHUBEPCUTET,

2016

JUTSE 3apErUCTPUPOBAHHBIX
TOJIb30BaTEIICH

5.3 IIpodeccuonanbubie 6a3bl JaHHBIX U HHGOPMALMOHHDbIE CIPABOYHbIE CHCTEMbI

Hanmonanehast snexrpornas 6ubnuorexa (HOB) - https://rusneb.ru

Koncynprant+

5.4. IlepeyeHb MPOrpaMMHOro odecreveHust

Python 3.7




LibreOffice

5.5. YueOHo-MeTOANYECKHE MaTepuaJibl 1JIsl CTYACHTOB C OrPAHUYECHHBIMH BO3MOKHOCTAMHU 3/10POBbSA

ITpu HEOOXOAMMOCTH MO 3asBJICHUI0 O0YYaIOIIETOCS C OIPAHHMYEHHBIMHM BO3MOKHOCTSMM 3JI0POBbsSl y4EOHO-METOAUYECKHE MaTepUabl
MIPEIOCTABIIIOTCS B popMax, afanTHPOBAHHBIX K OTPaHUMYESHHUSIM 310POBbS M BOCTIPUATHS HHPOpManuy. [Jist ULl ¢ HapyIIEHUSIMA 3pSHUS: B
dopme aynuodaiina; B neuaTHol (opMe yBelnuueHHBbIM MIpUupTOM. JUJIs UL ¢ HapyLICHUSIMU CllyXa: B JopMe 3/IEKTPOHHOIO JOKYMEHTa; B
neyatHoH (opme. [ auI] ¢ HapYIIEHUSIMU OTIOPHO-IBUTaTENBFHOTO anmnapara: B GopMe 3JIeKTPOHHOTO JOKYMEHTa; B IEYaTHOH GopMe.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTUCIUIIJIMHBI (MOY JIST)

[Momemnenus st NpOBEAEHHUS BCEX BUIOB PadoOT, MPEAYCMOTPEHHBIX yUEOHBIM ITIAHOM, YKOMITJIEKTOBAHbI HEOOXO0IUMOIH
CIEeNMANIN3UPOBAaHHON yueOHOW MeOelbIo M TEXHUUECKUMHU cpeicTBaMu 00y4yeHus. JlabopaTopHbie 3aHITHS POBOISATCS B KOMITBIOTEPHBIX
KJaccax, paboure MecTa B KOTOPBIX 000pyJOBaHEl HEOOXOANMBIMH JIMIIEH3HOHHBIMH IIPOTPAMMHBIMU CPEACTBAMH U BBIXOJ0M B MIHTEpHET.

7. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIUXCSA 110 OCBOEHUIO JUCHUTIIIMHBI (MOZY JIST)

MCTOI[I/I'{CCKI/IC YKa3aHHs 110 OCBOCHUIO NUCHUIUIMHBI IIPEACTABIICHBI B HpI/IJ'IO)KCHI/II/I 2K pa6oqel71 InporpaMmMe JUCHUITIUHBI.




®OH/J ONEHOYHbLIX CPEIACTB

IIpunoxenue 1

1. Onucanue moka3zaresieil 1 KPUTEPHEB OLEHMBAHHUS KOMIETEHIMH HA Pa3jIMYHBIX ITaNax HX
¢opMupoBaHus, ONUCAHHE HIKAJ OLlEHUBAHUSA

1.1. I[oka3zarenu u K

PUTCPUN OLICHUBAHUSA KOMHCTCHHHﬁ:

3VH, cocrasisrore
KOMITETEHIIHIO

IToxazaTenn
OLICHMBaHUS

Kpurepun
OLICHUBAHUS

CpencTsa
OIIEHUBAHMS

OIIK-5: CrnocobeH UCHOJIb30BaTh

npo¢eCCHOHATBHBIX 3a7ay.

COBPEMCHHLIC I/IH(l)OpMaIII/IOHHI)I

€ TEXHOJIOTUH U MPOTPAaMMHBIC

CpelcTBa MPHU PELICHUU

3HaTh: AITOPUTMBI OOpAaOOTKW | 3HAET TOHATHS  aITOPHUTM, | MOJHOTA u | O — ompoc (1-6), 3 —
JIAaHHBIX nporpamma, NepeMeHHbIe, | COJepKaTEIbHOCTh OTBETA BONPOCHI K  3a4eTy
TUIBI JaHHBIX yMEHHE npuBomutsh | (1-20)

pUMEpbI
YMeTh: CTPOHWTh alrOPUTMBI | CTPOMT JIMHEIHBIC allTOPUTMBI, | MOJHOTA u | I3 — naGoparopHbie
JUIl  peIeHHs TPHUKIAJHBIX | IMUKIMYECKUE alrOPUTMbI COJICPIKATENbHOCTh OTBETA 3amanus (3amanus 1-4)
3a1a4d YMEHHUE HPUBOIUTH

HpUMEPBI

YMEHHE  CaMOCTOSTENIHHO

HaXOIUTh penieHue

MOCTaBJICHHBIX 33724
Brazmets: NPaKTUYECKUMH | pa3pabaThIBacT HOJTHOTA u | JI3 - naboparopHsbie
HaBBIKaMH pa3paboTKU | MOANPOTPaMMBI, HCIIONB3YET | CONCPIKATEIbHOCTh OTBETA 3ajaHus (3ananus 1-4)
aNTOPUTMOB 00PaOOTKM JaHHBIX | JIOKAIbHBIE M  TJ00anbHbIE | yMEHHE MPUBOIHTH
TS pelIeHus 3a7a4 | nepeMeHHbIe, PEKYPCHUI0 pUMEpPbI
npoecCHOHATBLHOM YMEHHE  CaMOCTOSTEIBHO
JIeSITENIbHOCTH HaXOJHUTh peenne

IIOCTaBJICHHBIX 3aJ1a4

OIIK-6: CriocoOeH moHUMaTh Ip
pelueHus 3a1a4 npo(ecCHOHAIBH

on JACATCIBbHOCTHU

WHIUIBI pabOThl COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHH

" HUCIIOJIB30BaTh UX IJIA

3HaTh: OCHOBBI | 3HaeT MOHATHS | TIOJTHOTA u | O — ompoc (7-12), 3 —
MIPOTrPaMMHUPOBAHUS 00BEKTHO-OPUEHTUPOBAHHOTO | COAEPKATEIHLHOCTh OTBETA BONPOCHI K  3a4eTy
MIPOTPaMMHPOBAHUS yMCHHE npuBoauth | (21-36)

IpUMEpBI
YMerTs: UCIIONIb30BATh | MCIOJIb3YeT cpeny | monHOTa n | I3 — mnabGoparopHsie
nH(poOpManMOHHbIE TEXHOJOTHH | pa3paboTKHy, CHCTEMY | coJllepKaTeIbHOCTh OTBETA 3ajaHus (3ananus 5-8)
ULt penieHus 3a7a4 | ynpaBJICHUS KOJOM yMeHHe MPUBOINTH
npodeccuoHaIbHOM pUMEpPbI
JIeSITEIbHOCTH YMEHHE  CaMOCTOSTENLHO

HaXOJUTh peueHue

MOCTABJICHHBIX 3314
Bnagets: MPAKTUYECKUMH | BBITIOJIHSAET aHaIu3 U | MOJIHOTA u | JI3 — nabGoparopHbie
HaBBIKAMH TIPOTPaMMHUPOBAHUSA | 0OPabOTKY JIaHHBIX, UX | COIEPHKATEIBHOCTh OTBETA 3amanus (3amanus 5-8)
npu peleHnu 3aja4 | BU3yaJIM3alUIo yMeHHe NPUBOIHUTH
npodeccHoHaIBLHOM pUMEpBI
JIeSITEIIEHOCTH YMEHHE  CaMOCTOSTEIIHLHO

HaxOJHTh perenne

IIOCTaBJICHHBIX 3aJ1a4

1.2 I1Ikans! OLIEHUBAHHUS:

Texkymui KOHTPOJb YCIEBAEMOCTH M IPOMEXKYTOYHAs aTTeCTalUs OCYLIECTBISAETCS B PpPaMKax
HAKOMUTEJIBbHOM OaJIbHO-PeUTHHTOBOM cucTeMbl B 100-6ayuibHOM miKase.

50-100 6amnoB (3a4er);

0-49 6amnoB (He3auer).

2. TunoBble KOHTPOJILHbIE 3aJaHUSI WJIH MHbIe MaTepHaJbl, HEOOXOIUMbIE /JIsl OLEeHKH 3HAHMIA,
YMEHHUI1, HABBIKOB U (WJIM) ONbITA AEATEJbHOCTH, XaPAKTEPU3YIOLIMX 3TANbI (POPMHUPOBAHUS KOMIIETEHIIHI
B Mpolecce 0CBOeHHs 00pPa30BaTe/bHON NPOrpaMMbl

Bonpocsl k 3auery



[lonsiTHe anropuT™Ma, IPOrpaMMmal.
[TepemenHsble.

Tune! aHHBIX.

Crpoku.

Maccusbl.

BBox u BeIBOL.

JInHenHble arOpUTMBI.

HBoo~NoOR~WNE

BerBnenus.
VYcnosus.

0. [{ukanueckue aaropuTMBbl.
11. Buns! nukios.
12. LMK 110 KOJUICKIIHH.
13. [ukn mo cyeTuuky.
14. [{uki ¢ npeayciioBUEM U MOCTYCIIOBHEM.
15. O06paboTka MacCHBOB.
16. Beixon u3 nukia.
17. [TonsTHE IOATIPOrPAMMBI.
18. [Tepenava u BO3Bpart mapaMeTpoB.
19. JlokanbHble U I7100aJIbHbIE IEPEMEHHBIE.
20. Pekypcus.
21. BBox 1 BBIBOJ JaHHBIX.
22. Cpena pa3paboTkH.
23. Cucrtembl yrpaBiieHHs KOJIOM, Jit.
24, Monynu.
25. Crucku.
26. Koprexu.
27. CrnoBapu.
28. [IpeobOpaszoBanue TaHHBIX.
29. Cpes3bl.
30. [Muknanueckast 06paboTKa CIIUCKa.
31. I'enepatop cnucka.
32. [ToHsATHE 0OBEKTHO-OPUEHTUPOBAHHOT'O MIPOTPAMMHUPOBAHMSL.
33. Knacc. OOBeKT.
34. Wukancynsiuus, HacieaoBanue u noxumopdusm B Python.
35.  bubmumoreka Pandas, ananu3 u 00paboTKa JaHHbBIX.

36. Busyanmusanus B matplotlib u seaborn.

3auemnoe 3adanue @KIOYaem 06a G0Onpoca — OOUH MeOpemu4ecKuil 6Onpoc u O0O0HO
NPAKMUKO-OPUEHMUPOSAHHOE 3A0AHUEe U3 YUCIA NPUBCOCHHBIX HUICE 1A00PAMOPHBIX 3A0AHUL.

Kpumepuu oyenusanus:

- 50-100 OammoB («3aueT») — U3JIOKEHHBIM MaTepuan (aKTHUECKH BEpeH, HaIW4YHe TIITyOOKHX
MCYEPITBIBAIOIINX 3HAHUN B 00BhEMe MPOIIEHHON MTPOTPaMMBbI TACITUTUTHHBI B COOTBETCTBUH C ITOCTABICHHBIMHU
IporpaMMoil Kypca HLeNsIMH M 3ajladyaMu OOy4YeHMs; MpaBUJIbHBIC, YBEpEHHbIC JEHCTBHUA MO MPUMEHEHHIO
MOJTyYCHHBIX 3HAHWHA Ha TPAKTHKE, TPAMOTHOE W JIOTUYECKH CTPOWHOE M3IIOKEHHE MaTepuana IMpH OTBETE,
YCBOCHHE OCHOBHOW M 3HAKOMCTBO C JIOMIOJHUTEIBHOM JINTEpaTypoil; HAIMYKUE TBEPBIX U JOCTATOUYHO MOJHBIX
3HaHUI B 00bEeMe MPOIJIEHHON MPOrpaMMbl JUCIUIUIUHBI B COOTBETCTBHHU C IENSIMU OOyUYCHHS, TTPABHIbHBIE
JeWCTBUS TIO0 NPUMEHEHUIO 3HAaHUI Ha MPAKTHUKE, YETKOE H3JI0KEHHE MaTepuala, JOIMYCKAIOTCs OTAETIbHbIE
JOTHYECKUE W  CTHIMCTUYECKHE TIOTPEIIHOCTH, OOYYAIOIIMIiCS YCBOWJI OCHOBHYIO JIUTEPaTypYy,
PEKOMEHI0BAaHHYIO B paboyeil mporpaMme AUCHUIUIMHBL, HAJMYUE TBEPJBIX 3HAHHHM B 00beMe NMPOWUIEHHOTO
Kypca B COOTBETCTBHHM C MEISIMH OOYYCHHs, W3JI0KEHHE OTBETOB C OTIEIBbHBIMH ONIMOKaMH, YBEPEHHO
UCTPABJICHHBIMHU TOCTIE JOMOJIHUTEIBHBIX BOMPOCOB; MPABUJIbHBIE B IIEJIOM JICHCTBUSA 110 IPUMEHEHUIO 3HAHUH
Ha MPaKTHKE;

- 0-49 GamoB («HE3a4eT») — OTBETHI HE CBS3aHBI C BOIPOCAMHM, HAJIM4YUE TPyOBIX OLIMOOK B OTBETE,
HETIOHWMaHNe CYIIHOCTH M3JIaraéMoro BONIPOCa, HEYMEHNE PUMEHSITh 3HaHUsI Ha PAKTHKE, HEYBEPEHHOCTh U
HETOYHOCTb OTBETOB Ha JIOTIOJHUTENIbHBIE U HABOSIIME BOIPOCHI.



3ananus aJs onpoca
Bapuanr 1
[TonsiTre anropuT™a, IPOrpamMmBbl.
IIepemeHHsIe.
Tunel JaHHEBIX.
Bapuant 2
Crtpoku.
Maccussl.
BBox u BeIBOL.
Bapuanr 3
JIuHeitHbIe aNrOpUTMBI.
Bernenus.
Ycnousi.
Bapuanr 4
[uknuyeckue anropuTMBbl.
Buipl HIMKIIOB.
[{uKI O KOJIEKIIUH.
Bapuanr 5
[uki mo cyeTyuky.
[ukn ¢ npeaycnoBueM U MOCTYCIOBUEM.
O6paboTka MacCUBOB.
BapuanT 6
Brixon u3 nukina.
[TonsiTHE TOATIPOrPAMMBI.
[lepenaya v BO3BpaT mapamMeTpOB.
Bapuanr 7
JlokanbHble U 17100aNbHBIE IEPEMEHHEIE.
Pexypcus.
BBon 1 BBIBO/ TaHHBIX.
Bapuanr 8
Cpena pa3paboTku.
CucTeMsbl yrpaBiIeHus Ko1oM, git.
Monynu.
BapuanTt 9
Cnucku.
Koprexu.
Crnosapu.
Bapuant 10
[Ipeobpa3oBaHue JaHHBIX.
Cpesbl.
[Muknnueckast 06paboTKa CIucKa.
Bapwuant 11
I'eneparop cnucka.
[TonsiTHe 0O BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS.
Knacc. OOBeKT.
Bapwuant 12
Wukancynsmus, HacjaeqoBanue u noaumopdusm B Python.
bubnmoreka Pandas, ananus u 00paboTKa TaHHBIX.
Busyanu3zanus 8 matplotlib u seaborn.

Kpumepuu oyenusanus (011 kaxcoozo eapuanma):

18-20 6. — oTBeTHI Ha BCe TPH BOIMPOCA BApUAHTA JIaHBI BEPHO;
16-17 6. — oMH OTBET U3 3-X C HETOYHOCTSIMH;

13-15 6. — 2 oTBeTa U3 3-X ¢ HETOYHOCTSIIMH;

9-12 6. — 3 oTBETa C HETOYHOCTSIMHU;

5-8 6. — HeT oTBETa HAa OAMH BOMPOC U3 3-X;



1-4 6. — Her oTBeTa HA JBa BOIpOCa U3 3-X.
Maxkcumanvhoe Konuuecmeo 6annoe 3a onpoc — 20.

JlaGopaTopHble 3a1aHus

JlaboparopHoe 3aganue 1. ATTOpUTMBI U CTPYKTYPHI 1aHHBIX.

Peanu3oBaTh mpuMepsl CIEAYIOIIMX CTPYKTYp AaHHBIX Ha si3bike Python: xopTex, CMCOK, MHOXECTBO,
cioBapb. [IpogeMoHCcTprpoBaTH BEIOOPKY AAHHBIX U3 3TUX CTPYKTYP.

Jlaboparopuoe 3ananue 2. JInHEHBIC U BETBSIIHECS aITOPUTMBI.

PeanuzoBaTh IpuMep aaroputMa ¢ ucnojs3oBannem koncrpykuud if... elif... else... IIpogemoncTpupoBarts
BETBJICHUE B IIPOrpaMMe.

Jlaboparopnoe 3ananue 3. [lukimnyeckue aaropuTMBI.

Peanu3oBaTh mpuMepbl AITOPUTMOB C HCHOJB30BaHMEM IHMKIA ¢ mpeaycioBueM While u mmkna mo
koutekuuu for. [TpomeMoHCTpUpOBaTh PabOTY HUKJIOB B IPOrpaMMe.

JlaGopatopHoe 3ananue 4. QyHKIUU U PEKYPCUBHBIEC AIITOPUTMBI.

Coznath GYHKIHUIO C HECKOJIBKMMH apryMmeHTaMu. [IpogemoHCTpupoBaTh HCHOJIb30BaHUE (YHKIUH B
nporpamme. OcymecTBUTh IpUMEHEHNE peKypcuBHON QyHKIMH. [IpogeMoHCcTpUpOBaTh mepenavy B KadecTBe
napamerpa QyHKIHUH U JIIMOa-BhIPAKESHHUS.

JlaboparopHoe 3aganue 5. MHcTpyMeHTapuii pa3paboTKu Ha si3bike Python.

BhInonHUTE peanu3aiuio Ipou3BoabHOM mporpammsel B Jupyter Notebook.

Jlaboparopnoe 3aganue 6. Pabota co ctpykrypamu ganubix Python.

PeanuzoBaTh reHepaTopbl CIUCKOB U cioBapeil. OCcyIecTBUTh nepedop CIHUCKa U CI0oBapsl.

Jlaboparopuoe 3aganue 7. OCHOBbI 00BEKTHO-OPUCHTUPOBAHHOIO IPOrpaMMupoBanus B Python.

PeanuzoBath nmpocTeiinyto nepapxuro KiaaccoB (POAUTEIbCKUN KIacc U JOYSPHUN KI1acc).

Jlabopatoproe 3amanue 8. Python mst pereHus aHaTUTHYSCKHUX 33129

OcylecTBUTh YTEHHE TPOU3BOJIBHOIO jaata-ceta B Pandas. BeImonmHUTh (GUIBTPALUIO M TPYIITHPOBKY.
BpInosHUTE BU3yaIIM3aLIUIO.

Kpumepuu oyenusanus (015 xasxcoozo 3a0anus).

8-10 6. — 3a1aHKE BBHIMIOJIHEHO BEPHO;

6-7 6. — IpH BBHITMIOJIHEHUH 33 JIaH¥sI OBLIH JOMYIICHB HETOYHOCTH, HE BIUSIONINE HA PE3YyIIbTAT;

4-5 6. — IpH BHINIOJHEHUH 3a/1aHUsI OBbIIIM JIOMYLIEHBI OIINOKY;

0-3 6. — mp¥ BBITIOTHEHUH 3a1aHUS OBLIH JOMYIEHBI CYIIECTBEHHBIE OINOKH.

Maxcumanvhoe Koruuecmeo oannos 3a ravopamopnote 3adanus — 80 (8 3adanuit no 10 6annos).

3. Meroanueckne MaTepuajbl, ONpelesilOlde NPOUeAYPbl OLEHMBAHUS 3HAHWM, YMEHWIH,
HABBIKOB M (WJIM) ONBITA /1eSITeJIbHOCTH, XaPAKTEePU3YIOLIMX 3Tanbl (OPMHUPOBAHUS KOMIIETeH Mt

[Tpouieaypsl OLIEHUBAHUS BKJIFOYAIOT B c€0s TEKYIIUN KOHTPOIb U MPOMEKYTOYHYIO aTTECTAIHIO.

Texkymuii KOHTPOJIb YCHEBAEMOCTH TMPOBOJAMUTCA C HCIHOJB30BAHUEM OILEHOYHBIX CPEJICTB,
MPEJICTABICHHBIX B M. 2 JaHHOTO MPWIOKEHHs. Pe3ynbTaThl TEKYIIEro KOHTPOIS JOBOAATCSA O CBEICHUS
CTYZICHTOB JI0 IPOMEKYTOUYHOU ATTECTAlHH.

IIpomexyTouHas aTTecTalus MPOBOAUTCS B hopMe 3adera.

3aueT MPOBOAUTCS MO OKOHYAHMHM TEOPETUYECKOro OO0y4yeHHUs A0 Hadajla HK3aMEHallMOHHOW CeCCHH.
KonnuectBo BOmpocoB B 3a4eTHOM 3aiaHud — 2 (OOWMH TEOPETUYECKUH BOMPOC U OJHO
MPaKTUKO-OPUEHTUPOBAHHOE 3anaHue). OO0BsBICHNE Pe3yabTaTOB MPOU3BOJIUTCA B JICHb 3aueTa. Pe3ymbrarsl
aTTECTAI[MU 3aHOCATCS B 3a4E€THYIO BEJOMOCTb M 3aY€THYIO KHWXKY CTylneHTa. CTylIeHTbI, HE MpOIIeIIne
MMPOMEXKYTOUHYIO aTTECTAIHNIO TI0 TPAPUKY CECCHH, TOJKHBI JIMKBUIUPOBATH 33/I0JDKEHHOCTh B YCTAHOBJICHHOM
MOPSIKE.



[Tpunoxenue 2

METOINYECKHUE YKA3AHHUA 11O OCBOEHHMIO JUCIITUITJIMHbI

Y4eOHBIM IJIAaHOM MPEAYCMOTPEHBI CIICAYIONINE BUIBI 3aHATHH:

- 1abopaToOpHbIC 3aHATHSL.

B xozne naGopaTopHbIX 3aHATHIA yrIIyOISIFOTCS M 3aKPETISIOTCS 3HAHUS CTYJICHTOB IO PsiIy BOIPOCOB,
Pa3BUBAIOTCS HABBIKH MPAKTUYECKOU PabOTHI.

ITpu MoAroTOBKE K JIaOOPATOPHBIM 3aHATUAM KaXKIbI CTYJEHT JOJIKEH:

— U3YYUTh PEKOMEHIOBAaHHYIO YUEOHYIO TUTEPaTypy;

— IIOATOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOU TEME.

B mpouecce mnoarotoBku K J1a00paTOPHBIM — 3aHSATHSIM  CTYAEGHTBI MOTYT  BOCHOJIb30BaThCS
KOHCYJIbTALIUSIMU IIPENIOAABATEIIA.

Bonpocsl, He paccMOTpeHHbIe Ha Ta00PAaTOPHBIX 3aHATHIX, JODKHBI ObITh U3YUEHBI CTYIEHTaMHU B X0J1€
CaMOCTOSITeNIbHON paboThl. KOHTPOMIb caMOCTOATENBbHOM pabOThI CTYACHTOB HaJ Y4eOHOH mporpaMMoin Kypca
OCYILIECTBISIETCS B XOJE 3aHATHI METOAOM ONpoca U BBHINOJHEHHS JabopaTOpHBIX 3amaHuil. B xome
CaMOCTOSITENIbHOM pabOThI KK/l CTYACHT 00513aH IPOYNTATh OCHOBHYIO U 10 BO3MOYKHOCTHU JIOTIOJIHUTEIBHYIO
JUTEpaTypy Mo U3y4aeMou Teme, JOMOJHUTh KOHCIEKThI JEKUUH HEJOCTAIOIIMM MaTepHaIOM, BBIMUCKAMH U3
PEKOMEHJIOBAaHHBIX II€PBOMCTOYHUKOB, BBIICIUTh HEIOHATHBIE TEPMUHBI, HAUTM WX 3HAYCHUE B
SHUMKJIONEIUYECKUX CIIOBAPSX.

CTyneHT JOKEH TOTOBUTHCS K IIPENCTOSILEMY JJAOOPATOPHOMY 3aHSATHUIO 110 BCEM OOO3HAYEHHBIM B
paboueii mporpaMMe AUCIUILTUHBI BOIIPOCAM.

s MOATOTOBKM K 3aHATHSM, TEKYLIEMY KOHTPOJIIO M IPOMEXYTOYHOM aTTECTAL[UU CTYIAEHTHI MOTYT
BOCIIOJIb30BaThCSl  AJEKTPOHHO-OMOMMOTEUHbIMU cucTeMamu. Takxke oOydaroluecss MOTYT B3STh Ha JOM
HEO0X0IMMYIO TUTEpaTypy Ha a0OHEMEHTE YHHBEPCUTETCKOM OMOIMOTEKH MIIM BOCIIOJIB30BATHCS YATAITLHBIMHU
3aJIaMH.



