[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
WUHdopmaumsa o Bnagenbue: . .
®UO: Bbicoukas TaquM&a&wﬁI&ﬁ@iBO HayKH M BeIciiero oopa3oBanus Poccuiickoit denepanun

LoenepamsaEE)roeIapCTBEHHOE O0PKeTHOE 00pa30BaTeIbHOE YUPEKICHHUE BBICIIIETO 00pa30BaHus

flara noanncarins: 27.0¢PeTdBERRI ToCynapdTBEHHBII SKoHOMIYecKui yauBepcuteT (PUHX)»
YHuKanbHbIN NPOrpaMMHbIN KJTHOY:

49ad56fe82cf536c4e0b05841d800326647338f0

Qunuan-peAeparbHOreFOSYAAPCTBCHHOTO OIOKETHOTO 00Pa30BaATEIIBEHOTO YUPEKICHHS
BbICIIero oOpa3zoBanus «PocToBckuii rocynapcTBeHHbIN SkoHOMUYeckuid yauBepcuret (PUHX)»
B I. MuinepoBo PoctoBckoit ob6mactu

YTBEPX/IAIO
Jupekrop punuana
T.A. Beiconkas
«28» ¢eBpansg 2025 1.

Padouasi nporpaMmMa JUCUMILIMHBI
OCHOBBI AJITOPUTMUYECKOTO MBIIILJIEHUS] M TPOTPAMMMPOBAHUS

Hanpasnenne noaroroBku
38.03.02 MeHemKMEeHT

Hanpasnennocts (mpoduiib) nporpammel OakajiaBpuara
38.03.02.14 NuHOBaIIMOHHBIN MEHEIHKMEHT

Jlns na6opa 2021 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 cocraBmi(u): K.¢/M.H., nouent, T.B boraues

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

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

OITIK-6. Cnioco0eH MOHMMATHL MNPUHIUNBI PadOThbl COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOJOTHMH M HCHOIB30BATH UX IJs
pelenus 3a1a4 NpodeccuoOHAILHOM e TeJbHOCTH

B pe3yabTare 0CBOCHHUS JUCHHUIIJIMHBI oﬁyqammnﬁm JOJIKCH:

3HaTh:

aNTOPUTMBI 00PaOOTKH JaHHBIX (COOTHECEHO ¢ MHAnKaTopoM YK-1.1)
OCHOBBI IpOrpaMMHUpOBaHus (cooTHeceHo ¢ uHAnKaropom OITK-6.1)

Ymern:

CTPOMTH AJITOPUTMBI JUTS PELICHUs] TPUKIaTHBIX 3a7a4 (COOTHECEHO ¢ MHAUKaTopoM YK-1.2)
UCIIOJIB30BaTh MH(OPMAIMOHHBIE TEXHOJIOTHH Ul PEIICHUs 3a/a4 MPOoQeCCHOHANbHON IEATENbHOCTH (COOTHECEHO C MHANKATOPOM
OIIK-6.2)

Baanern:

MPaKTHIECKUMH HaBBIKAMH 00pPaOOTKH JaHHBIX IS PEHICHHS 3a7ad Npo(eCCHOHANBHOMN IesATENFHOCTH (COOTHECCHO ¢ MHIHKATOPOM
VK-1.3)

MpaKTUIeCKUMH HaBbIKAMH IMPOrpaMMHUPOBAHUS MPU PELICHUH 3aau MPOo(PecCHOHATBHON 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 VK-1
1.1 | Maccussl. Beog u BeiBon. IIpuMeHeHHE anropuTMHYECKOTO MBIIIICHUS K SaHsTIS 6 2 OITK-6
pemeHnto 3a1a4. BrimonHenne 1abopaTopHBIX 3aMaHUH C MCIOIb30BaHUEM
Python, Jupyter Notebook unu Colab.
JlabopatopHass pabora 1.2. JluneiiHble, BeTBAIIHECS W LUKIMYECKUE
AITOPUTMBI.
JIunelineple anroputMbl. BeTBienus. Ycnosus. Lluknuyeckue aaropuTMsl.
JlaGopatopHbie YK-1
1.2 |Buger nwknoB. Lukn mo kommeknuu. Luknm mo cuerumky. Hwkm ¢ sansTIs 6 2 OIK-6
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 VK-1
1.3 | [onstue noanporpammsl. Ilepenada u Bo3BpaT napamerpos. JIokaibHbIE U aGora 6 20 OITK-6
100abHBIC IepeMeHHble. Pekypeus. p
Tema. ba3bl JaHHBIX.
A CamMocTosTenbHast VK-1
1.4 |Tumel 6a3 pgaHHbIX. Tumbl gaHHBIX B 0a3ax gaHHbIX. CBssu B 0asax aGora 6 20 OITK-6
naHHbIX. TexHomorus 00pabOTKU JaHHBIX B 0a3aX JTaHHBIX. p
Pa3agen 2. OcHoBBI MporpaMMupoBaHus Ha si3bike Python
y
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 YK-1
2.1 |Bgon u BeiBox ganHbIX. Cpena pa3pabotku. CHCTEMBI YIpaBICHHS KOIOM. sansTHs 6 2 OIK-6
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 VK-1
2.2 |Uwuknnyeckass oOpaborka crucka. [eHeparop cmucka. BeimonaHeHue ARSI 6 2 OITK-6
71abopaTopHbIX 3aJaHuil ¢ ucronb3oBanueM Python, Jupyter Notebook wim
Colab.




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

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

1 Bbopucenko B. B.

OCHOBBI IPOTPAMMHUPOBAHUS: YIeOHOE TOcOOne

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

OBC «YHuBepcureTckas
OubnmoTeka OHIANH»

2 Xaxaes U. A.

ITpakTHKYM 110 aJITOPUTMU3ALMU U
nporpammupoBanmio Ha Python: kypc: yuebnoe
nocobue

Mocksa: HarrionanbHbIi
OTKpBITHI YHUBEPCUTET
«MHTYUT», 2016

OBC «YHuBepcureTckas
OuOIMOTEKa OHJIANHY

IMpuxnanuas vHPOPMATHKA: XKypHAI

Mocksa: YHUBEpCUTET
Cuneprus, 2019

OBC «YHuBepcureTckas
OubnMoTeKa OHIANH

4 JlannmoBsckuii B. B.

AnroputMbl 00pabOTKH JaHHEIX: y4eOHOe ITocodue

Hoocubupck:
HoBocubupckuit
rOCYapCTBEHHBIN
TEeXHUYECKUI YHUBEPCUTET,
2018

OBbC «YHuBepcureTckas
O6ubnMoTeKa OHIANH)

5 Cmupaosa O.B.,
Cwmupnos K.B.

CTpyKTypHI TaHHBIX: Y 4eOHO-MeToanIecKast
JuTeparypa

Mocksa: denepanbHoe
rOCYAapCTBEHHOE
aBTOHOMHOE
oOpasoBarenbHoe
YUpeKICHUE BBICILIETO
oOpazoBanus «Poccuiickuii
YHHUBEPCHUTET TPAHCTIOPTay,
2018

DBC «Znaniumy

6 benos B. B.,
Yucrsaxosa B..

ANTOPUTMEI U CTPYKTYPHI JAaHHBIX: Y UeOHUK

Mockpa: OO0 "KYPC",
2023

DBC «Znaniumy

7 Kpusonanos C.41.

Beeznenue B aHanu3 gaHHbIX. [IOUCK CTPYKTYpBI
JTAHHBIX C TIpUMeHeHneM si3bika Python: YueOHoe
nocobue

Mocksa: OOO "HayuHo-
W3aTEeBCKUHN IICHTP
NHOPA-M", 2024

9BC «Znaniumy

8 I'ypuxos C.P.

OCHOBBI aITOPUTMHU3ALMU U IPOrPAMMHUPOBAHUS Ha
Python: Yue6HOe mocobue

Mocksa: OOO "Hayuno-
M3/aTENIbCKUI LIEHTP
NH®PA-M", 2025

DBC «Znaniumy

5.2. IlpodeccuonanbHble 0a3bl JAHHBIX U HHPOPMALMOHHBIE CIIPABOYHBIE CHCTEMbI

NCC "Koncynsrantllntoc"

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




5.3. [lepeueHb MpOrpaMMHOro odecrneyeHust

Onepanuonnas cucrema PEJ] OC
Python

Jupyter Notebook

Colab

Pandas

NumPy

Matplotlib

Seaborn

54. Y‘leﬁHO-MeTOZ(I/l'IECKI/le MaTepuaJibl 1J1s1 06yqaloumxca C OrpaHUY€HHBIMH BO3MOKHOCTHAMM 310POBbA

[pr HEOOXOMMMOCTH IO 3asBICHUI0 OGYYAOLIErOCs ¢ OTPAHHYCHHBIMHI BO3MOXKHOCTSIMH 3I0POBbs y4eOHO-METOANYESCKHE MATEPHAIIBI
HPEAOCTABISIIOTCS B (OpMax, afanTUPOBAHHBIX K OTPAHMYCHHUSM 3I0POBbS M BOCHPHUSTHA HHGbOpMauuu. s UL ¢ HapyLICHUSIMH
3penus: B hopme ayauodaiina; B nedaTHoil popme yBeslMueHHBIM mpudTom. st UL ¢ HApYLICHUIMHU CliyXa: B (JOpMe IIEKTPOHHOTO
JIOKYMEHTa; B redaTHol ¢opme. st MLl ¢ HAPYIICHUSIMH OIIOPHO-/IBUraTeIbHOIO armapara: B (opMe 3JIeKTPOHHOTO JIOKYMEHTa; B
nevyaTHoit popme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIHHUIIJIMHBI

IMomemenust s BceX BHAOB padoT, MPEIyCMOTPEHHBIX YYEOHBIM IUTAaHOM, YKOMIIICKTOBAaHBI HEOOXOOMMOW CIHEIHAII3HPOBAHHON
y4aeOHOI MeOeIIbI0 U TEXHUUSCKIMHU CPEACTBAMHU O0YIeHHS:

- CTOJIBI, CTYJIbS;

- MEPCOHATBLHBIN KOMITBIOTEP / HOyTOYK (TIEPEHOCHO);

- IPOEKTOD;

- 9KpaH / UHTEPAKTUBHAS TOCKA.

JlabopaTopHble 3aHSATHS NPOBOIATCS B KOMIIBIOTEPHBIX KillaccaX, paboynme Mecta B KOTOPBIX OOOPYIOBaHBI HEOOXOAUMBIMH
JMLEH3UOHHBIMH W/WIH  CBOOOTHO pPACHPOCTPAHSAEMBIMH IIPOTPAMMHBIMH CPEICTBaMH M BBIXOIOM B MHTepHeT, w/mimm B
CTEIIATM3UPOBAHHEIX JIAOOPATOPUSX, IPEAYCMOTPEHHBIX 00pa30BaTEIbHON IPOTPaMMOii.

7. METOIJUYECKHUE YKA3ZAHUA JJIS1 OBYYAIOIUXCSA 11O OCBOEHHWIO JTUCITUITJINHBI

Meroandeckue yka3aHHS 10 OCBOSHHIO AUCIUILIHHEI IpecTaBieHs! B [Ipunoxennn 2 x pabodeil mporpaMMe TUCIIUIIIHHEL




®OH/J ONEHOYHBIX CPEACTB

[Ipunoxenue 1

1. Onucanue nmokasarejeii u KPUTEPUEB ONCHUBAHUA KOMIIeTEHIIHil Ha PA3JIUYHBIX 3Tarax
HX (l)OpMHpOBaHI/IH, OITMCAHMEC IIKAJ OHCHUBAHUSA

1.1. [Tokazarenu u K

PUTEPHUH OLICHUBAHMS KOMIIETECHIMMI:

3VH, cocrasisromniye
KOMIIETEHITUIO

ITokazaTenu
OLIEHUBAHUS

Kpurepun
OLIEHUBAaHUSA

Cpenctaa
OIICHUBAHHUS

YK-1: CrocobGeH oCyIIecTBIATh
pElIeHHs TOCTABICHHBIX 3a7a4

ITOUCK, KpI/ITI/I‘-IeCKI/Iﬁ aHaJInu3 U CHUHTC3 I/IH(i)OpMaHI/II/I, IMPpUMCHATH

CHCTEMHBIA MOAXOI A

3HaTh: aNrOpPUTMBI 00pabOTKH
JTAHHBIX

3HACT  TIOHSTHUS
nporpamma,
THITBI TAHHBIX

AIITOPHUTM,
MepeMeHHbIe,

IMOJIHOTa M COACPIKATCIBHOCTD
OTBE€Ta
YMEHHUEC NIPHUBOANUTH TPUMEPLI

T — tecr (1-5), 3 — BoO-
mpock k 3auery (1-20)

Ymers: CTpOUTH  AJTOPUTMBI
JUIA pCIICHU NPUKIAJHBIX 3a-
Jaq

CTpOUT JINHEWHEIE aJIropuT-
MbI, HUKITUYECKUEC aJITOPUTMBIL

IMOJIHOTa M COACPIKATCIBHOCTDH
OTBECTa

YMEHHUE NIPUBOAUTH MTPUMEPLI
YMEHHUE CaMOCTOATCIBHO HaXxo-
JUTH PEIICHUC TTOCTABJICHHBLIX
3aga4

JI3 — mabGopaTopHbie
3amanust (3amamms 1.1-
1.2)

Bnaznerp: npakTHYECKUMHU Ha-
BBIKAMH OOpaOOTKH  JaHHBIX
JUISL pelleHus 3aaad npodec-
CHOHAJILHOM JI€ATEeIbHOCTH

pa3pabaTbIiBaeT MOANPOrpam-
MBI, UCTIONB3YET JIOKAIbHbIC U
rJ00abHbIE nepeMeHHbIe,
peKypcuio

IIOJIHOTA U COLEPKATEIBHOCTh
OTBeETa

YMEHHE PUBOIUTD IIPUMEPBI
YMEHHUE CaMOCTOSITENIbHO HAXO-
JIUTh PELIEHUE IOCTABJICHHBIX
3a1a4

JI3 — nabGopaTopHbie

3afanust (3amanus 1.1-
1.2)

OIIK-6: CriocoOeH moHUMATh TP

IIeHUs 337124 poecCHOHANBHOM JeITeTbHOCTH

MHIIUIIBI pa60T1,1 COBPEMEHHBIX HH(bOpMaIlI/IOHHbIX TEXHOJIOTUHM U HUCIIOIB30BaTh MX 1 pe-

3HaTh: OCHOBBI IPOrPaAMMHUPO-
BaHUA

3HA€T IIOHATHS  OOBEKTHO-
OPHEHTHUPOBAHHOTO TPOrpam-
MUPOBaHHS

MIOJIHOTA U COJEP)KaTeIbHOCTh
oTBeTa
YMEHHE IPUBOAUTH IPUMEPHI

T — rtecr (6-10), 3 —
BOIIPOCHI K 3aueTy (21-
36)

YMerh: HCHONB30BaTh HHQOP-
MAalMOHHBIE TEXHOJIOTMH IS
pemienust  3aaad  npodeccuo-
HaJIbHOU AEATEIbHOCTU

UCIIONB3YEeT Cpely pa3paboT-
KU, CUCTEMY YMpPaBICHUS KO-
oM

MIOJIHOTA U COJEP)KaTeIbHOCTh
OTBeTa

yYMEHHE IPUBOAUTH IPUMEPHI
YMEHHE CaMOCTOSATENIHO HaXo-
JUTh PpEIICHHE IIOCTaBJIECHHBIX
3az1a4

JI3 - mnaboparopHbie

samanus (3amanus 2.1-
2.2)

Bnamers: mpakTHYecKMMH Ha-
BEIKAMH  IPOrpaMMHUPOBAHUS
NpU pellieHnd 3axad npodec-
CHOHAJILHOM JeATEIbHOCTH

BBITIOJIHSET aHaMu3 U o0pa-
OOTKY IAHHBIX, UX BH3YyaJH3a-
LIHIO

MOJIHOTA U COJEP)KaTeIbHOCTh
OTBeTa

YMEHHE IPUBOAUTH IPUMEPHI
YMEHHE CaMOCTOSATENIHO HaXo-
JUTh PpEIICHHE IIOCTaBJIECHHBIX
3a/1a4

JI3 - nabGoparopHbie
3amanus (3amanus 2.1-

2.2)

1.2 IIxanbl OLIEHUBAHUSI:
Texyiuit KOHTPOJIb YCIIEBAEMOCTH M MPOMEXKYTOUYHAS aTTeCTallUsl OCYIIECTBIIAECTCS B paMKax Ha-
KOIMMTEJIbHON OaJNTIbHO-PEUTHHIOBOM cucTeMbl B 100-0asibHOM 1TKaJIe.
50-100 6amioB (3a4TeHO);
0-49 6amnoB (He 3a4TEHO).

2. TunoBble KOHTPOJIbHbIE 32aHUS WJIH MHbIe MaTepHaAIbl, HeOOXOAMMBbIe ISl OLeHKH 3Ha-
HUM, YMeHU#, HABBIKOB W (WJIH) ONbITA JeSATeJbHOCTH, XapaKTepU3YIOUMX 3Tanbl (pOPpMUPOBAHUS
KOMIIeTeHIIMii B mpoLecce 0CBOeHNsI 00pa30BaTe/IbHOI MPOrpaMMbI

IIepemeHHbIe.
Tune! JaHHBIX.
Crpoku.

el N =

Bomnpocsl k 3auery

[lonsiTue anropuTMa, IpOrpaMMsl.




5. Maccussl.

6. BBox u BeIBOI.

7. JluneiiHblEe AITOPUTMBI.

8. BerBnenus.

9. VYcnosus.

10. Luknuyeckue anropuTMBI.

11. Buasr nukIios.

12. 1Iyki 10 KOJIICKIIMH.

13. [uKI 1O CYETUHKY.

14. [ukia ¢ npeaycioBUEM U NOCTYCIOBUEM.
15. Ob6paboTka MacCHUBOB.

16. Beixox u3 nukia.

17. TlonsTHE MOANPOTPAMMBL.

18. Ilepenava u BO3BpaT mapaMeTpoB.

19. JlokanbHbIe U TI00aTBHBIE IEPEMEHHBIE.
20. Pexypcus.

21. BBOoj ¥ BBIBOJI JaHHBIX.

22. Cpena pa3pabOTKH.

23. Cucrembl yIpaBJIeHUS KOJOM.

24. Monynu.

25. Cruckw.

26. Koprexmw.

27. CrnoBapu.

28. TIpeoOpa3oBaHUE CTPYKTYp JTaHHBIX.

29. Cpe3bl.

30. [Muknuueckas oOpaboOTKa CrHCKa.

31. T'eneparop crucka.

32. TlonsiTne 0OBEKTHO-OPHUEHTHPOBAHHOTO MTPOTPAMMHUPOBAHHUSI.
33. Kiacc. O6bexT.

34. WNukancynsnus, HacaeaoBaHue U moaumopdusm B Python.
35. bubnuoreka Pandas, ananus u 00paboTKa JaHHBIX.
36. Busyamusaus 8 matplotlib u seaborn.

3auemnoe 3a0anue 6KaOYaem 06a 60nNPOCaA — 0OUH MeoPemuUYecKuil 60NPOC U 0OHO NPAKmMuU-
KO-0pUEeHmuUpoannoe 3a0anue u3 4ucia nPUueedeHHbIX Hudice 1ad0pamopHbIX 3a0aHUIl.

Kpumepuu oyenusanus:

- 50-100 6annoB («3auTeHO») — U3T0KEHHBIH MaTepuan (aKTUYECKH BEpEH, HAM4HE TTyOOKHUX
WCYEPIIBIBAIOIINX 3HAHUN B 00bEMe MPONACHHOW MPOrpaMMbl JUCHUIUIMHBI B COOTBETCTBHH C ITOCTaB-
JICHHBIMH TIPOTPaMMOM Kypca LEIsIMH U 3aia4aMu OOy4YCeHHUs; NPaBUIbHBIC, YBEPEHHBIC JCHUCTBHSI IO
MPUMEHEHHIO MOJIyUYCHHBIX 3HAHUN Ha MPAKTHUKE, TPAMOTHOE M JIOTHYECKU CTPOMHOE M3JIOKEHHE MaTe-
puala mpu OTBETE, YCBOCHHE OCHOBHOM M 3HAKOMCTBO C JOTIOJIHUTEIILHOM JIMTEPATypOii; HAJTMUUE TBEP-
IBIX ¥ JJOCTATOYHO IMOJIHBIX 3HAHUH B 00bEME MPOUICHHOMN MPOTrpaMMbl JUCIUIUIMHBI B COOTBETCTBUH C
LEeIsIMU 00y4deHHUs], TpaBUJIbHbIC JEMCTBHS MO MPUMEHEHHUIO 3HAHUN Ha MPAKTHKE, YETKOE M 3JI0KEHHE Ma-
TepHana, I0MyCKarTCs OTJENbHbIE JIOTUUECKHE U CTHIIMCTHYECKHUE MTOTPEIIHOCTH, 00 yJarouiicss yCBOUI
OCHOBHYIO JIUTEPATYPy, PEKOMEHJIOBAHHYIO B paboueil mporpaMMe JUCIUILIMHBI, HATHYHE TBEPbIX 3Ha-
HUN B 00beMe MPOIIGHHOTO Kypca B COOTBETCTBHH C IENSIMU OOyUESHHsI, U3NI0KEHHUE OTBETOB C OT/ENb-
HBIMH OIUOKaMH, YBEPEHHO HMCIIPABICHHBIMH TMOCIE JOTIOJHUTEIBHBIX BOIIPOCOB; IPABUIILHBIE B IIETTIOM
JeUCTBHS 0 TPUMEHEHHUIO 3HAHUN Ha MPAKTHKE;

- 0-49 GannoB («HE 3a4TEHO») — OTBETHI HE CBS3aHBI C BOMPOCAMHM, HAaJTH4ME TPyObIX OMIMOOK B
OTBETEe, HETIOHMMAaHKUE CYIIIHOCTH M3JIaraéMoTo BOIPOca, HEYyMEHUE MPUMEHSTh 3HAHUS Ha MPAKTUKE, He-
YBEPEHHOCTh M HETOUHOCTh OTBETOB Ha JOTIOJIHUTENIBHBIE M HABOISIINE BOTIPOCHI.



Tecr

. CTpykTypHpoBaHue mporpammel B si3bike Python ocymectsisiercst

a. C momorrso onepaTopHbIX ckoOOK begin ... end

b. C nomomuibto 3HakoB { }

c. C nomouIb0 OTCTYIIOB

d. C nomourbto TabIHIY

. B pesynbrate BonosHeHUs kKoaa [X**2 for x in range(5)] Oyxer cosnan:
a. Cnucoxk kBagparoB uucen ot 0 1o 4

b. Koprex

C. BosHukHer ommbKka

d. ®yHkuus uHTEpBaIA

. B s3pike Python ¢yHkmus MmosxeT ObITh MepeiaHa B KauecTBE apameTpa Apyroit pyHKiuu
a. Tomnbko B Buze lambda-Beipaskenust

b. Jla moxer

Cc. Her He moxer

d. ®yuxkuwmii B Python ve cymectByer

. luknnyeckue alropuT™bl peanusyrores B Python ¢ moMoiIpio KOHCTPYKITHi
a. if...elif ... else

b. def

C. define ...

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

. bubnuoreka Seaborn npeanasnaveHa s

a. OO0paboTKu TaOJIUYHBIX JaHHBIX

b. Busyanuzanuu gaHHBIX

c. Web-paspaboTku

d. PaboTsl ¢ cucreMHbIMHU (aitamMu

. Koncrpykmwii if ... elif ... else npeanasnauena B Python mist peanusarum
a. [uknam4yeckux aaropuTMOB

b. BerBsimuxcs aIropuTMOB

C. JIMHEWHBIX aITOPUTMOB

d. AHaTMTHYECKUX AITOPUTMOB

. Beipaxkenue ‘TIPUBET’[::-1] BbimacT

a. IIPUBET

b. T
c. IIPUBE
d. TEBUPII

. Begen cioBapps d = {‘PoctoB’:’P®’, ‘Ilapmwx'":’Ppannus’}. UToObI MOIYYHTH CTPaHy, T/I€ pacmoJara-
etcst [lapux HY>KHO UCTIONTB30BATh:

a. d[‘Tlapmx’]
b. Tapmwx[0]
c. d[1]

d. find(‘Iapmwx’, d)
. bubmuoreka Python, mo3sossromas 3hexTuBHO 00padaThiBaTh U aHAIM3MPOBAThH JAHHBIC B TaOIMY-

HOM (hopme

a. MatPlotLib
b. SeaBorn

c. Math

d. Pandas

10. Pekypcus ato

a. Tmpuem, Mpu KOTopoM (YHKIIUS BBI3BIBAET camy ceOs
b. cmenmanbHBIN THIT JAHHBIX

C. BapuaHT MacCUBa

d. komaHnna BbIBOJa MH(pOpMAIIUU



Kpumepuu oyenusanusi:

Jlnst ogHOTO OOyUaromerocst GoOpMHUPYETCsl BAPHAHT, coaeprkaiuii 10 Bompocos.
17-20 6anmoB — Tect mpoiineH Ha 85-100 %;

7-16 G6ainoB — Tect npoiaeH Ha 35-84 %,

0-6 6amIoB — TeCT mpoiiieH Ha MeHee, YeM 35 %.

Maxcumansnoe konuvecmeo o6annoe 3a mecm — 20.

JlabopaTropHble 3a1anus

JlaGoparopHoe 3aaanue 1.1. AIropuT™Mbl U CTPYKTYpPbI JAHHBIX.

[Tonstue anroputma, nporpammel. Ilepemennsie. Tunbl nanueix. Ctpoku. MaccuBsl. BBoa 1 BbI-
BoJ. [IpuMeHeHne anropuTMUYECKOIO MBIIUIEHHS] K PELICHUIO 3a/1a4.

[lenb: 03HAKOMUTHCSI C IEPEMEHHBIMM, TUIIAMHU U CTPYKTYpaMU JAHHBIX, MMOJYYUTh YMEHUS JUIS
BBINIOJIHEHUS JajbHENIINX Ja00paTOPHBIX 33JaHNUH, U3YUUTh PUEMBbI BBOJIa U BBIBOJIA.

3anaHus:

3amanue BoimosHsercs B Colab wim ananoruyHoii cucreme

Wcnonb3yiiTe npeiokKeHHbIH HA00p JTaHHBIX.

1. OtkpoiiTe GIOKHOT ¢ MPUMEPOM I10 TaHHOU TeMe.

2. BeinonHuTe 33aHKE IO AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. CpemaiiTe BEIBOJIBI.

JlaboparopHoe 3aaanue 1.2. JInHeHHbIe, BETBANIUECS W MIUKIUICCKHE aJITOPHTMEI.

JIuneitnpie anroputMmel. BerBrnenus. Ycnoud. Luknudyeckue anroputMbl. Bunbl mukiios. Hukn
o koyuieknuu. [ukn mo cuetunky. [lukin ¢ mpemycnoBueM u nocrycioBueM. O6paboTka MaccuBOB. Bbi-
XOJ U3 IIUKJIA.

[lenp: 03HAKOMUTBHCSA C JTUHEHWHBIMHU, BETBSIIUMUCS W IHUKIMYECKUMHU aJTOPUTMAMH, TMOTYIHTH
YMEHUS JUTsl BBITIOJIHCHUS JANbHEHIINX 1a00paTOPHBIX 3alaHUi, W3YyYUTh MPUEMBbI MPUMEHEHHUS ajro-
PUTMOB JUTsI pa3JIMYHBIX 3a/1a4.

Samanus:

3ananue BeimoaHsercs B Colab wim anamorndnoi cucreme

Hcnonw3yiiTe mpennokeHHbI Ha0Op JTaHHBIX.

1. OTKpoiiTe OJIOKHOT C IPUMEPOM IO JAHHOU TEME.

2. BeimosHuTe 33/1aHKe 110 QJITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Cmenaiite BLIBOIBI.

JlabopaTtopHoe 3ananue 2.1. UHcTpyMeHTapuii pa3paboTKu Ha si3bike Python.

BBoa u BeIBoj manHBIX. Cpenma paspaboTku. CucteMbl ympaBieHHs KojgoM. Momynau. Math,
NumPy.

Llenb: 03HAKOMUTHCS C HHCTPYMEHTaMH pa3paboTKH mporpamMm Ha Python, monyunts ymenus s
BBITIOJIHEHUS JAbHEHIINX J1a00paTOPHBIX 33aJaHHi, U3Y4UTh MIPUEMBI Pa0OTHI ¢ OMOIMOTEKaMH U cpefa-
MH pa3pabOTKH.

3amaHus:

3ananue Beinoanserca B Colab unu ananornynoii cucreMe

Hcnonb3yiiTe npeaiokeHHbI Ha00op TaHHBIX.

1. OtkpoiiTe GIOKHOT ¢ MPUMEPOM IO TaHHOU TeMe.

2. BrinmonHuTe 33aHKE TIO0 aNITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. CoemnaiiTe BEIBOIBI.

JIaGopatopHoe 3ananue 2.2. Pabora co cTpykTypamu JaHHbIX Python.

Cnucku. Koprexu. Cnosapu. IlpeoGpazoBanue nanusix. Cpessl. Llukianueckass oOpaboTka cru-
cka. ['eneparop crucka.

Llenb: 03HAKOMHTBCS C M3MEHSIEMBIMU U HEM3MEHSIEMBIMU CTPYKTYPaMU JaHHBIX B si3bike Python,
MOJIyYUTh YMEHHSI JJIS1 BHITIOJHEHUS JaIbHEHIINX JTa00PaTOPHBIX 331aHUl, U3YYUTh IPUEMBI PabOThI CO
CTPYKTypaMH JaHHBIX.



3amanus:

3amanue Beimognsgercs B Colab nnu ananornunoii cucreme
Hcnonp3yiiTe mpeyioKeHHbINH HA00p TaHHBIX.

1. OTkpoiiTe GIOKHOT ¢ MPUMEPOM IO TAHHOH TeMe.

2. BreimosHUTE 33aHKE TI0 AJITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Caenaiite BBEIBOJBL.

Kpumepuu oyenusanus (011 xasxcooeo 3adanus):

16-20 6annoB — 3a7aHue pemIeHoO B MOJHOM 00BEME, CAaMOCTOSTENILHO BHIOPAHBI BEPHBIE HHCTPY-
MEHTaJbHBIE METOJBl U OMOIMOTEKH, COCTAaBJIEH KOPPEKTHBIH NPOTPAMMHBIA KOJI, BBIIOJHEHHE KOJa
Mpou301UI0 0e3 OMMOOK 1 MOJTYYEH 33aJaHHBIN pe3yiabTar, OT4eT O0(OPMIIEH BEPHO M IMPEIOCTABJICH Ha
MIPOBEPKY B YCTAHOBJICHHBIN CPOK, 00YJaOIIUIICS BEpHO OTBEYAET HA BOMIPOCHI IO 3aIaHHIO, TEMOHCTPH-
pyeT Hauuyue riry0OKUX UCUEPITBIBAIOIINX / TBEP/BIX U TOCTATOYHO TIOTHBIX 3HAHHIA,

9-15 GamioB — 3a/laHUE PEIICHO B TIOJHOM O00beMe ¢ HEOOJBIIMMHU MOTPEHIHOCTSIMH, CaMOCTOSI-
TEJBHO BBIOPAHBI BEPHBIE WHCTPYMEHTAJIBHBIE METOJBI M OMOIMOTEKH, COCTAaBIIEH KOPPEKTHBIH MpO-
TPAaMMHBIN KOJI, BBITIOJIHEHUE KOJAa MPOM301UI0 0e3 OmHMOOK M TOJY4eH 3aJaHHBIM pe3ysbTar, OTYeT
oQopMIIeH BEPHO U TPEJAOCTABIIEH HA MPOBEPKY B YCTAHOBJICHHBIA CPOK MJIHM C JOIYCTUMBIM OIO3aHHU-
€M, OOydJalolMiics OTBEYaeT Ha BOIPOCH IO 33/JIaHUI0 BEPHO, HO C OTHEIBHBIMU IMOTPEITHOCTSIMH H
OIMOKaMH, YBEPEHHO UCTIPABICHHBIMH TIOCIIE JOTIOJTHUTEIBHBIX BOITPOCOB;

2-8 OanmoB — 3a/1aHUE PEIICHO YaCTUYHO, YaCTHYHO BHIOpaHBI BEPHBIE HHCTPYMEHTAIBHBIE METO-
Ibl U TIPHEMBI PEUICHHUs, MPEJCTAaBIICH HE3aBEPIICHHBIM WM COJEpPXKAIIU HEKOTOpPHhIE OMIMOKH TPO-
TpaMMHBIN KOJI, 0TYeT 0(hOPMIIEH YaCTHYHO BEPHO U MPEIOCTABIICH HAa IPOBEPKY C JOMMYCTUMBIM OTIO3/1a-
HUEM, 00YyJaloUINiics OTBEYAaeT Ha BOMIPOCHI MO 3a/JIaHUI0 YAaCTHYHO BEPHO, JEMOHCTPUPYS HEKOTOPYIO
HETOYHOCTH OTBETOB Ha JOTIOJHHUTEIBHBIC U HABOISAIINE BOTIPOCHI,

0-1 GanyoB — 3a1aHUE HE PENICHO WU PEIICHO YaCTUYHO, YaCTHYHO BBHIOPAHBI HEOOXOIMMbBIE WH-
CTPYMEHTAJIbHBIE METO/IbI U MPUEMBI PELIECHUS, IPOrPaMMHBIN KOJ HE MPEACTaBIECH WU COIAEPKUT IPy-
Oble OMMOKH, OTYET HE OPOPMIICH, OTUET HE CJaH Ha MPOBEPKY B JOMYCTUMBIH CPOK, OOyUJaIOIIUACS OT-
BEYAET Ha BOIPOCHI MO 33JaHUIO0 HE BEPHO.

Maxkcumanvroe Konuuecmeo oannos 3a aabopamopnsie 3adanus — 80 (4 3aoanusn no 20 oan-
108).

3. Meroauyeckue MaTepuaJibl, Onpeaeasionue nNpoueaypbl OeHUBAHUS 3HAHMA, YMEHUIH,
HABBIKOB M (WJIH) ONBITA IEATEJILHOCTH, XapPaAKTEePU3YIOIUX 3TaNbl OPMHUPOBAHNUS KOMIIETEHIU

[Ipouenypsl olleHHUBaHKS BKIIOYAIOT B c€0s1 TEKYLIUI KOHTPOJIb U MPOMEKYTOUHYIO aTTECTAIUIO.

Texkymmii KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS C UCIIOJIB30BAHUEM OLIEHOUHBIX CPEJICTB, Mpe/I-
CTaBJICHHBIX B 1. 2 JAHHOTO MPHJIOKEHHUA. Pe3ynbTaThl TEKYIIEro KOHTPOJIS TOBOAITCA JI0 CBEICHHUS CTY-
JICHTOB JI0 IPOMEXYTOUHOM aTTeCTaIiH.

IIpomexyTouHas aTTrecTanus IpoBOAUTCA B (hopMe 3ayeTa.

3ayeT MPOBOJUTCS MO PACIUCAHUIO MPOMEKYTOUHOM arrectanuu. KoiamdecTBo BOMPOCOB B 3a-
YETHOM 3aJlaHuM — 2 (OJIMH TEOPETHUYECKUH BOMPOC U OJIHO MPAKTHKO-OPUEHTUPOBAHHOE 3a1aHue). Pe-
3yNbTAThI ATTECTAI[MHU 3aHOCSTCS B BEJOMOCTh U 3a4E€THYIO KHIKKY CTyneHTa. CTyIeHThI, He MpOoIIe e
MIPOMEKYTOUYHYIO aTTECTAIMIO MO IrpaduKy, JOKHBI TUKBUINPOBATH 33JJ0JDKEHHOCTh B YCTAHOBIEHHOM
MOPSIKE.



[Ipunoxenue 2

METOANYECKHE YKA3AHUSA 11O OCBOEHHUIO JUCIUIIJIMHBI

Y4eOHBIM IIAHOM MPETYCMOTPEHBI JTA00PATOPHBIC 3aHSTHSL.

B xone naGopaTopHbIX 3aHATUN YIIIYOJSIOTCS U 3aKPEIUIAIOTCS 3HAHUSI CTYIACHTOB MO DSy BO-
MIPOCOB, Pa3BUBAIOTCS HABBIKH IMPAKTUICCKON PabOTHI.

[Ipu moAroTOBKE K J1a0OPATOPHBIM 3aHATUAM KaXKIIbIN CTYJEHT AOJIKEH:

— U3YYHUTHh PEKOMEHOBAaHHYIO YYEOHYIO JIUTEPATYPY;

— MOJATOTOBUTH OTBETHI HA BCE BOIIPOCHI IO U3y4aeMOW TEME.

B npouecce moaroToBku K 1a00paTOPHBIM 3aHATHSAM CTYIEHTBI MOT'YT BOCIIOJIb30BATHCSI KOHCYIIb-
TalUsIMU TIPETIOIaBaTEIIsI.

Bompocsl, He paccMOTpeHHbIE Ha Ta0OPATOPHBIX 3aHATUSAX, TOJDKHBI OBITh U3yYEHBI CTYACHTAMHU
B XOJI€ CAaMOCTOATENbHON paboThl. KOHTPOJIh caMOCTOATENHHON pabOTHI CTYACHTOB OCYIECTBIISECTCS B
XO0JI€ 3aHSATHUHA METOJIOM TECTa U BHITIOJIHEHUsI Ta0OpaTOPHBIX 3alanuii. B xoj1e camocTosTensHOM paboTh
KK CTYIEHT 00s3aH MPOYUTATh OCHOBHYIO M IO BO3MOXHOCTH JIOTIOJHUTEIBHYIO JINTEPATYpPy IO
M3y4aeMOU TeMe, BBIJICJTUTh HETOHATHBIE TEPMUHBI, HAUTH WX 3HAUYEHUE B DHIIUKIIOMEIUYECKUX CIIOBa-
psX.

CTyaeHT T0KEH TOTOBUTHCSA K TIPEICTOSIIEMY Ja00paTOPHOMY 3aHSTHIO TIO BCEM 0003HAUYCHHBIM
B paboueii mporpamme JUCITUTUTHHBI BOITPOCAM.

JI1st TOATOTOBKK K 3aHATHUSM, TEKYIIEMY KOHTPOJIIO M TPOMEKYTOYHOW aTTECTAIlUU CTYACHTHI
MOTYT BOCIIOJIb30BaThCs AJIEKTPOHHO-OMOIMOTEUHBIMU cucTeMaMu. Takke oOydarouiuecs MOTyT B3SITh
Ha JIOM HEOOXOAUMYIO JIUTEPaTypy Ha aDOHEMEHTE YHUBEPCUTETCKOW OMOIMOTEKN WM BOCIIOJIH30BATHCS
YUTATHHBIMH 3aJ1aMH.
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