HOKWEHT nonnAEHASTS PSR HaNHikboM BhICIIETo oOpajoBaHns Poccuiickol Menepaninu
”H‘T’O@% GARHOE TOCYAapCTBEHHOE Or0/KeTHOe Opa30BaTebHOe YUPEIKACHUE BbICILIETO
G)I/IO EHKO Enena HukqgaesHa w PUHX
Tom@ AHUS « OCTOBCKMUIA rOCY1apCTBEHHBIH PKOHOMUYECKUH yHUBEPCUTET ( »
[lata nognucaxus: 25 09.2023 17:08:56
YHUKANbHBIA NPOrPAMMHbIiA KITHOY:
c098bc0c1041cb2a4cf926cf171d6715d99abae00adc8e27b55chele2dbd7c78
YTBEPXIAIO
HauanpHuk oragecia J H3WPOBaHWA H
(< 15851
- Yanenko K.H.
« 30 » (% 204 r.

PaGouas nporpaMma JHCUHHIIJIMHBI
OcHoOBBI AJITOPHTMHYECKOIo MbIIIIJIEHHS H MPOrpaMMHPOBAHUS

CrnenumansHocTs 38.05.02 TamoskeHHOE €10
Crnenuanuzauus 38.05.02.01 «TamoxkeHHOe perylupoBaHie W TAMOXKEHHbBIH KOHTPO/Ib

Jlns nabopa 2021 rona

Kpanudukarus
Criemanuct TaMOKEeHHOTO Jena



VII: 38.05.02_1.plx

KADEJIPA HWndopmManHOHHBIX CHCTEM H NPHKIAIHOH HHDOPMATHKH

PBCIIPELIEJIEIIHE 4YacoB JHCHHILIMHBI 10 CeMecTpam

Cemectp
< > < 3
( Kypc@pS::)eCTp Ha 5@3.1) i
Henens 16
Bup 3anatHii v | poo| vno PII

JlaGoparopHbie 32 |32 (32 |32
Hroro ayn. 32 (32 32 |32
KonraktHas paGoTa 32 |32 |32 |32
Cawm. pabora 76 |76 |76 |76
Hroro 108 |108 |108 |108
OCHOBAHHUE

YueOuslii rian yrBeprkaeH yuéHeiM coseTom By3a oT 30.08.2021 nmpotoxomn Ne 1.

[Iporpammy cocTaBuI(H): A.9.H., 3aB.kad., [llepbakor C.M. ey

3aB. kadenpo#: 1.3.H., noueHt Lllepbakos C.M. e
MeTonHUEeCKHM COBETOM HampaBleHus: [1.3.H, npod., Kocrornonos JI./1. = ;

{

cTp. 2



YI1: 38.05.02_1.pix

cip. 3

1. HEJIH OCBOEHHUSA TUCHUIITHHBL

1.1

NONyUYEHHE NPEACTABACHNUS 00 anrOPUTMHU3AILMY U NPOrpaMMUPOBaHKK Ha A3bike Python ans pewenus npodeccuoHaNbHbIX 3anay.

2. TPEBOBAHMA K PE3YJIBTATAM OCBOEHUA THCHUIIJIHHBI

VYK-1:CnocoGen ocymecTBasiTe KPUTHUECKHIT AHAIN3 NPo0d/eMHbIX CHTYALMH HA 0CHOBe CHCTEMHOTO NOAX0AA, BIPAGATLIBATH
cTpaTeruio geiicTBUH

OIK-6:Crniocofen MOHHMATL NPHHLMMBI PadoThl cOBpPeMeHHbIX HH(OPMALIMOHHBIX TEXHOJOTHIl U HCMOABL30BaTh UX S pelieHHs
3a1a4 npodeccHoHANLHOMH TeATelbHOCTH.

B pe3ynbTaTe 0CBOEHHSA AMCLHILIHHBI 00YYAMIMICH J0MIKeH:

3HATH:

anroputmbl 00paboTKH AaHHBIX
OCHOBBI POrPAMMHPOBAHHS

YMmeTh:

CTPOWTh ANTOPHTMBI T4 PellieHHs MPHKIATHLIX 3anay
MCMONb30BaTh HH(POPMALIHOHHbIE TEXHONOrHH TS PelieHns 3a1a4 npodecCMOHANbHOMN AeATENBHOCTH

Baaners:

NPAKTHYECKHMH HABBIKAMH Pa3padoTKH anropuTMos o0paboTKK JaHHLIX 1718 PELIeHHs 3ana4 NpodecCHOHANLHON NesTeNbHOCTH
NPAKTHUECKUMH HABBIKAMH MPOrPAMMMPOBAHUS NPH PELIEHUH 3a1a4 NPO(EcCHOHaNbHON NeATENbHOCTH

3. CTPYKTYPA U COJEPKAHHE JUCHUIITHHBI

Kon HaumenoBanue pasieos 1 TeM /BHI 3aHsTHRA/ Cemectp / | Hacos | Komneren- | Jluteparypa
3AHATHE Kvpe 1IHH
Pazgen 1. OcHOBbBI A1r0pHTMH3ALIHH.

1.1 JlaBopatopHas padoTa 1.1. ARTOPUTMBI H CTPYKTYPB] AaHHbIX. 5 4 YK-1 OTIK- 6] JI1.1 J11.2
[NonaTue anropurma, nporpammel. IlepemerHsle. Tunel 1anHbix. CTPoOKH. JI1.3n2.1 J12.2
Maccupsl. Beon v BeiBoa. [lpumeneHHe anropHTMHYECKOTO MBIILTEHHS J12.3J12.4
K pelleHunto 3anay. BeinonHeHne nabopaTopHbIX 3a1aHuli ¢
ucronp3oeanrem Python 3.7, Jupiter Notebook. /JTad/

1.2 JNadopatopras padota 1.2, JlHHelHbIe W BeTBAILHECA AATOPHTMBIL. 5 4 YK-1 OIK-6| JIL.1 J11.2
JluHeiiHble anropuTMbl. Bersnenus. Ycnosus. BeinonHenue J1.3012.1 N2.2
NadopaTOPHBIX 3a1aHMid ¢ ucrions3oBanuem Python 3.7, Jupiter Notebook. J12.3 1124
[T1ad/

1.3 Jlaboparopuas pabota 1.3. LlHKindecKkHe anropuT™bl. 5 4 YK-1 OTMK-6( JI1.1J11.2
[nknuueckue anropur™el. Buasl unknos. Llnkn no konnekunu. Llukn no JIL.3J12,1 22
cueT4yHKy. LIHKN ¢ npeaycnosueM u noctycnoeuem. ObpadoTka JI23 7124
MaccHBoB. Beixoi u3 uMkna. Beinonnenue nabopatopHbiX 3a1aHuii ¢
ucnone3osanuem Python 3.7, Jupiter Notebook. /JTad/

1.4 JlaGopatopras padota 1.4, DyHKUMM W PEKYPCUBHBIE Al OPUTMBI. 5 4 YK-1 OIIK- 6 JI1.17J11.2
[NonsaTue moanporpammel. [lepenaya u Bo3spat napameTpos. JlokansHeie JI1.3712.1 J12.2
1 rnobansHele nepeMerHbie. Pekypeus. Beinonnenue nadopatopHeix JJ23712.4
3anaHuii ¢ ucnonbioraddem Python 3.7, Jupiter Notebook. /J1a6/

1.5 Tema. basbl JaHHBIX. 5 38 [YK-1O0IMK-6| JI1.1J11.2
Tunsl 6a3 nanHbIX. THnbl AaHHBIX B ©a3ax gaHHbIX. CBA3M B Oazax JI11.3J12.1 J12.2
nadHbix. TexHonorus 06padoTku NaHHBIX B Ga3ax naHHBIX. /Cp/ JI23712.4
Paznen 2. OcHoBBI NPOrpaMMitpoBAHKHS Ha f3biKe Python.

2.1 JlaGoparopras pabota 2.1. MkHcTpymeHTapui pazpaboTku Ha g3kIKe 5 4 YK-1 OIMK-6| JI1.1J11.2
Python. Beox 1 BeiBoa nanHbix. Cpena pazpadoTku. CHCTEMBbI J1.302.1 N12.2
ynpasienns koaom, git. Moaynu. Math, NumPy. Bsinonnenue N23 724

nadopaTopHBIX 3adaHuii ¢ ucnone3osaduem Python 3.7, Jupiter Notebook.
[Tab/
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22 JlaGoparopras padora 2.2. Pabora co crpykTypamu naHHbix Python 5 4 YK-1 OIIK-6( JI1.1J11.2
Cnucku. Kopresxu. Cnopapu. [1peodpasopanne naHHbIX. Cpesbl. 130121 N12.2
Luknuieckas odpaboTka cnincka. ['enepatop cnucka. Beinonnenue 237124
nabopaTOPHbIX 3anaHHuil ¢ Henone3oeanuem Python 3.7, Jupiter Notebook.

/Tad/

23 JlaGopatopnas padora 2.3. OcHOBbI 00BEKTHO-OPHEHTHPOBAHHOTO 5 4 YK-1 OIK-6| JI11.1J11.2
rporpaMMmupoBanns B Python. JI1.3J12.1 J12.2
[MoHaTHe 00BeKTHO-OPHEHTHPOBAHHOI O MparpaMmuporanus. Knacc. 237124
O0bexT. MHKancynsumMs, Haclen0BaHKe U noaumopdusm e Python.

BhinosiHeHHe nadopaTopHbIX 3a1aHHii ¢ venonb3osaHuem Python 3.7,
Jupiter Notebook. /J1ad/

2.4 JlaGopatopHas pabota 2.4. Python ans pewieHus aHaIWTHYECKHX 3a1a4. 5 4 YK-1 OMK-6| JI1.1J11.2
Butnuoteka Pandas, ananus u o6paboTka naHHbIX. Buzyanusauus B JI1.302.1 22
matplotlib u seaborn. Beinonnenue naGopaTopHbIX 3a1aHUi ¢ J2.3J12.4
ucnonszosanuem Python 3.7, Jupiter Notebook. /Jl1ad/

2.5 Tema. OcHoBbl web-pa3spadoTku. 5 38 |VK-1OIK-6| JI1.1J11.2
ocoBeHHocTH web-pazpaboTki ¢ nenons3osaHrem Python, /Cp/ JI1.3J12.1 J12.2

N2.3J12.4

24 /3auér/ S 0 YK-1 OIK-6| J1.1J11.2

JI1.3J12.1 Ji2.2
JI237124
4. ®OH OHHEHOYHBIX CPEJCTB
CrpykTypa u colepAaHie (JOHNA OLIEHOUHBIX CPEACTB A4 NPOBEAEeHHA TEKYLLEH H NPOMEKYTOUHOH aTTeCTauMK NPEACTABNEHbI B
[Mpunosxennn 1 k pabouelt nporpaMmme JUCUMITHHBL.
5. YYHEBHO-METOJUYECKOE H HH®OPMALHOHHOE OBECHEYEHWE JTUCHHUTIJINHBI
5.1. OcHOBHAA IUTEPATYPA
ABTOpPBI, COCTABHTENH 3arnaBue H3narenscTso, ron Konuu-go
JI1.1 |Bopucesko B. B. OcHOBEI NPOIrpaMMUPOBAHKA: YueOHOe locobKe Mockea: MuTepuer- https://biblioclub.ru/inde
VHHBEPCHTET x.php?
MH(I]O[JM&UHOHHHX ])éig6=b00k&ld=232996
Texsonoru#t (MHTYWT), HEOIPAHUYEHHBIH J10CT Y1l
2005 U715 3aPEIMCTPUPOBAHHBIX
MONL30BATECH
JI1.2  |ByiHaues, C. K., OcHOBBI IPOrpaMMUpOBaHms Ha s3bike Python: Exatepunypr: Ypaneckuii | hitp://www.iprbookshop.r
Bokaar, H. 1O.. [Tecun, |yuebHoe nocolue denepanbHbIi YHUBEPCHTET, uw/66183.himl
0. B. 3BC ACB, 2014 HEOrPAHHUCHHLIA 20CTN T
JUTSE 3APETHCTPUPORAHHBIN
HOIIb30Ba L eliei
JI1.3  Jlanaosekwii B. B. Adropursiel 00paloTin ZaHHBIX: ydeoHoe nocodue  |Hosocubupck: https://biblioclub.ru/inde
Hosocudupckuit x.php? A
rocynapcTBeHHBIH page=book&id=574809
TeXHHYECKHH YHUBEpCHTET, | HEOIPAHWUCHHRIH 0CT T
2018 U1 3APEIUCT PHPOBAHHBIN
NoB30BaIeleH
5.2. lononHHTebHAS THTepaTypa
ABTOpBI, COCTABHTEH 3arnaBue HznatenscTro, ron Konny-o
JI2.1 | Xaxaes H. A. [ IpakTHkyM M0 anTOPHTMHIAIMKE U Mockpa: HaunoHanbHblit https://biblioclub.ru/inde
HpoIpaMMHpPOBaHKIO Ha Python: kype: yuebHoe OTKpbITBIH YHHBEPCHTET x.php?
nocobuc «HAHTYWT», 2016 page=book&id=429256
HEOrPAHMMCHHLI A0CTYT
NA5 3aPETHCTPUPOBIHHEIN
10i1b308a 1eieid
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ABTOpPBI, COCTABUTENH 3arnaeue M3narensetBo, roa Konnu-o
J12.2  |Cuniok. B. T, Pazanon, |Anroputvil v cTpykTypel nanncix: nadoparopuciii  |Benropon: Benropomckuit | httpy//www.iprbookshop.r
1O0. 1. MPAKTHKYM. YUeOHOC nocodne roCyaapCTBeHHBIN u/28363.html
TEeXHONOrHYeCKMi HGL\FpﬂHH‘{eHHHﬁ J0CTYN
YHHBEPCHTET HM. B.I. 11 3apelMCIpHpPOBaHHbIX
Illyxora, 35C ACB, 2013 MonL30BaTencH
2.3 [puknaanag uHGOPMaTHKA: IKYPHAT Mocksa: YHUBEpCHTET https:/biblioclub.ru/inde
Cuneprus, 2019 x.php?
page=hook&id=362207
HEOI'PAHUYEHHBII 10CIVII
1718 3aPErUCT PUPOBATILIX
noaL3oBaTeneH
J12.4 | Xuuenko, B. TL CrpyKiypbl 1aHHBIX W aiiropuIMbl: yuebHoe nocodue |Hosocubupek: hitp://www.iprbookshop.r
PYKIYP P ¥ P p P p
HosocuGupckuii u/91540.html
rocyaapcTBeHHbIH HEOr paHUYCHHBIH 10CTYN
TexXHHUYECKHA YH'.gBepche‘n JUN8 3dPErHCTPHUPOBAHHBLIX
2016 [onL30BUIe/IeH

5.3 llpodecconanbHbIe 5a3bl AAHHLIX H HH(OPMALHOHHBIE CIPABOYHbIE CHCTEMbI

HanuoxaneHag snekrpornad dudnuoteka (HOB) - https://rusneb.ru/

KoHcynbTaHT+

["apaHT

5.4. lepeueHb NPOrpaMMHOro obecnevyeHus

Python 3.7

Jupiter Notebook

5.5. YueGHo-MeTOANYECKHE MaTepPHAAB] 4J18 CTYAEHTOB ¢ OrpaHHY€¢HHBIMH BO3MOKHOCTAMH 3/10POBLA

[Mpyr HeoGXOMUMOCTH MO 3aABNEHHMI0 OOYYalOWerocs ¢ OrpaHHYEHHbIMH BO3MOWHOCTAMH 3M0POBbLA Y4eOHO-METOAHYECKHE MAaTepHamb!
NpesocTaRnfioTca B GopMax, aianTHPOBAHHBIX K OFPaHUUEHHAM 3/10POBhA W BOCTIPUATHA MH(DOpMaLMK. [N THLL ¢ HapyLIEHHAMM 3PEHHA: B
(opme aynuodaiina; B nevyarHoi gopme yeearueHHbIM wpudTom. [ng nuu ¢ HapywedHamu cnyxa: B popMe 3AEKTPOHHOIO AOKYMEHTA: B
neuyaTHoi (opme. [ AHL ¢ HApyLIEeHUsMH ONOPHO-ABHIaTeILHOrO annaparta: B (popMe 3/eKTPOHHOI0 NI0KYMEHTA; B nevatHoil opme.

6. MATEPHAJIbHO-TEXHHMYECKOE OBECIIEUEHHE JHCHHILJIMHBI (MOIYJIA)

[Tomelenus ans NpOBEIACHHA BCEX BHAOB pa60’r, NpeayCMOTPEHHBIX y‘i@()HblM niaaHom, YKOMIIEKTOBaHLI HeoOX0auMOit
Cl'lf.‘.Lll-iaJ'[l-Bl'i]JOBaHHOﬁ y‘{eﬁHoi‘l Medenbr U TEXHHYECKHMH CpeacTeamMu 06)“161-[145!. ﬂﬂ(’\DpaTOpl-lble 3aHATHA MPOBOOATCA B KOMIBIOTEPHLIX
Kiaccax, paGOﬂme MeCTa B KOTOPBIX 060})yﬂ0BaHb[ HEeoOXOMMMBLIMH THLEH3IHOHHBLIMH nporpaMMHbIMHA CPEACTBAMH W BLIXOOOM B HHTEDHET.

7. METOAUYECKHE YKA3AHHA 1JIA OBYUAIOHHXCH IO OCBOEHHIO JHCIUTLTHHLI (MOIY.JLA)

MeTonH4eCKHe yKa3aHHs MO 0CBOCHHIO AMCLMITHHB! MPpeacTasneHs! B [Ipunoxkennn 2 k padoyeli mporpaMme IMCLIHIUTHHEL




®OH/] OLIEHOYHBIX CPEJICTB

[Tpunoxenue 1

1. Onucanue nokasartejieli H KPUTEPHEB ONeHMBAHUA KOMIETEHUHH HA Pa3/IMYHBIX 3Ta-
nax ux ¢popMHpOBaHHS, ONHCAHNE KA OLeHABAHHS

1.1. IToxazaTenu: u

PHTCPHH OLICHHBAHHA KOMIIETEHIIHN]:

3VYH, cocraBnsiomue
KOMIIETCHLIHIO

Tloka3atenu
OLICHHUBAHHS

Kpurepun
OLICHHBAHHA

Cpexnctsa
OLICHHB2HHA

VYK-1: CnocobeH 0oCyImIecTBIsATh
THIBAThH CTPATErUI0 JeHCTBHI

KprITW-IeCKHlL;[ dHaln3 !'IpOGJIBMHI:IX cn'ryauui& Ha OCHOBE CHCTEMHOTO IIOaxXoja, BLrpaGa-

3HaTh: anroputMbl o6paboTku
JIaHHBIX

3HAET [OHATHA  ANTOPHTM,
HporpamMMa, HepeMeHHble,
THITB] JAHHBIX

MONHOTA W  COAEpIKATENb-
HOCTB OTBETa

YMEHHE TPHBOIMTE NpHMe-
pBI

O - Bompocel A
ompoca (BapHaHThl |-
7), 3 — BOIpPOCH! K 3a-
gety (1-20)

VMEeTh: CTpPOHTH ANTOPHTMBI
I7s pEINeHHs MPHKIaTHBIX 3a-
naq

CTPOHT JIMHEHHEIE aJITOPHT-
MBI, IHKIHYECKHE aITOPHTMBL

IIOTHOTA M COHCPKATENIb-
HOCTh OTBETa

YMEHHE MPHBOAWTH NpHMe-
pEI

yYMEHHE  CaMOCTOATENHHO
HaxOIUTh PEIIeHHE MOCTaB-
JISHHBIX 337139

JI3 — nabopatopHble
3amanud (3anaHus 1-4)

Branets: OpaKTHIeCKUMHU
HaBbIKaMH pa3paboTKU  airo-
pHTMOB 06paboTKH JaHHBIX A7
pemeHus 3amad  MpodieccHo-
HAJILHOM J1IeATEIBHOCTH

paspabaTbiBaeT MOAMPOTpaM-
MBI, HCIIONB3YET NOKaTbHbIE H
rnoGansHee nepeMeHHEIe,
peKYpCHIO

TOHOTA M  COJEpIKaTeNb-
HOCTE OTBETa

yMeHHe TpHBOIHUTL MpHMe-
pEI

YMEHHE  CaMOCTOATENBHO
HAXOIMThH pelleHue MOCTaB-
JIEHHBIX 337124

J3 - nabopaTopHble
3ananus (3amanud 1-4)

OITK-6: CnocobeH MOHHMATh TIp
peleHus 3a1a4 npodeccHoHaNbH

OH NeATeIbHOCTH

VHIHIEL paboThl COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOMOTHH

H HCIIONB30BATh HX AJIA

3HATE: OCHOBBI NPOrPaMMHpO-
BaHuA

3HaeT TOHATHA OO0BEKTHO-
OPHEHTHPOBAaHHOrO Mporpam-
MHPOBAHUA

IIOJIHOTa M COJAepiKaTellb-
HOCTb OTBETaA
YMEHHE NPUBOAUTE MpHME-

pHI

O - Bompocel and
ompoca (BapHaHTHI 8-
12), 3 — Bompochl K
3auety (21-36)

YMeTh: HCIHOJIB30BaTh HHOOpP-
MalHOHHbIE TEXHONOTHH UL
pemeHus 3amad mpodeccHo-
HalbHOH JIEATENEHOCTH

HCTIONB3YeT cpeny paspabor-
KH, CHCTEMY YIPaBICHHA KO-
oM

HNONHOTA M COAEpIKaTeNb-
HOCTb OTBETA

YMEHHE TIPHBOIMTH IpHME-
DEI

YMEHHE  CaMOCTOATENBHO
HaXOIHTb pellleHHe I0CTaB-
JIEHHBIX 33714

JI3 — naGoparopHele
3afaHus (3agaHuA 5-8)

Biagets: NPaKTHIECKAMH
HABBIKAMH IIPOTPaMMHPOBAHHA
NpH pelleHHH 3a1ad MpodeccH-
OHANIBHOH [eATENbHOCTH

BBINOJHACT aHanu3 M obpa-
BOTKy HaHHBIX, HX BH3yallH3a-
LIHIO

MOJHOTA M COAEpIKaTeNb-
HOCTE OTBETA

YMEHHE NPHBOIAMTE IIPHMe-
oI

YMEHHE  CAMOCTOATENILHO
HAXOJIMTh pelIeHHe I0CTaB-
JIEHHBIX 3a7a4

JI3 - nabopatopHeie
3agaHus (3agasus 5-8)

1.2 IlIkass! OLEHHBAHUS:
Texymuit KOHTPOJIb YCIIEBAEMOCTH H IIPOMEKYTOYHAS aTTECTALUs OCYLIECTBISETCS B pamMKax
HAKOMUTENbHOH OannbHO-pedTHHIOBOH cucteMsl B 100-6annbHoi mkane.
50-100 6anmos (3auer);
0-49 GamoB (Hezayer).




2. TunoBble KOHTPOJbHbIE 33JaHMSI HJIM HHbIe MaTepHA/Ibl, He0OX0OHMbIe IS OIeHKH
3HAHHUH, YMEHHI1, HABLIKOB H (HJ/IH) 0IbITA JAE€ATEAbHOCTH, XaPAKTEPH3YIOIIUX 3Tanbl (opMHPOBAa-
HHSI KOMIIETeHIIHH B IIpollecce 0CBOCHHA 00pa3oBaTe/IbHOH NporpaMMBbl

Bonpocs k 3ageTy
[TonsTre anropuT™a, IPOrpaMMEL.
IlepemenHEIe.
Twrer NaHHBIX.
Crpoxmn.
MaccuBsbl.
Brom u BeIBOS.
JInHeHHEBIE aNTOPUTMEL
Betrnenus.
YcnoBHS.
. Lluxinyeckue alropuTMBI.
. Bupl LHKIIOB.
. 1IHKJI MO KOJITEeKIHH.
. Iuxi1 no cueT4uKy.
14. 1Mk ¢ OpemayClIOBHEM U ITOCTYCIOBHEM.
15. O6paboTka MacCHBOB.
16. Brxon u3 muKIia.
17. IlonsTHE MOAIPOrpPaMMBL.
18. Ilepenaua u BO3BpaT apaMeTpoB.
19. JloxaneHble U rio0anbHBIE IEPEMEHHEIE.
20. Pekypcusi.
21. BBox ¥ BRIBOJ IAHHBIX.
22. Cpena pazpaboTkH.
23. CucTeMbl yIpaBieHUs KOJOM, git.
24. Monynu.
25. Crucku.
26. Koprexu.
27. Cnosapm.
28. Ilpeobpa3oBaHuE NaHHBIX.
29. Cpessl.
30. Iuxnuueckas o6paboTka cHHCKa.
31. T'enepaTop crucka.
32. Ilonsate 00BEKTHO-OPHEHTHPOBAHHOIO IIPOIPAMMHUPOBAHHMA.
33. Knacc. OOBexT.
34. Wuxancynsuus, HacnegoBanue u momuMopdusm B Python.
35. bubnuorexa Pandas, ananu3 u 06paboTka JaHHBIX.
36. Busyanuzauus B matplotlib u seaborn.

.
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3auemnoe 3a0aHue GKAIOHACH OOUH MEOPeMUHeCcKUll 60npoc H O00HO NPAKMUKO-
OpUEHMUPOBAHHOE 3A0AHNE U3 YUCAA NPUEEOEHHBIX HUNCE 1AD0PAMOPHLIX 3A0aH UL

Kpumepuu oyenusanus:

- 50-100 GamnoB («3aueT») — U3NMOMKEHHBIN MaTepHal (akTHYECKH BepeH, HaJu4yHne TIyOOoKHX
MCYEPIBIBAIOINMX 3HaHHUH B 00BbeMe MpOHIEHHOH IPOrpaMMEl AUCIHILIHHEI B COOTBETCTBHH C TIOCTAB-
JIEHHBIMH IIPOrpaMMOH Kypca LEelsIMH U 3afadyaMy o00ydyeHus; IpaBUIbHbIC, YBEPEHHBIE NeHCTBHS 110
NPHMEHEHHIO MOITYyYeHHBIX 3HaHHH Ha IpaKTHKE, TPaMOTHOE M JIOTHYECKH CTPOHHOE H3NOXKEHHE Ma-
TepHana [Py OTBETE, YCBOSHHE OCHOBHOH M 3HAKOMCTBO C JOIIONHHTENBFHOH THTepaTypol; Hamudne



TBEP/ABIX U AOCTATOYHO IOJHBIX 3HAHHH B 00beMe MpOiIeHHOH NpOrpaMMBbl THCIMIUIAHEL B COOTBET-
CTBHH C LesIMH 00y4eHHs, IPaBHIIbHEIEC JEHCTBH 110 IPUMEHEHHIO 3HaHHH Ha IPaKTHKeE, YeTKOe H3-
JIOXEHHE MaTepuaa, JOIMYCKAOTCs OT/ETbHBIE JIOTHUECKHE M CTHIIMCTHYECKHE IIOTPEeITHOCTH, 00y-
YaKOIUiics YCBOMII OCHOBHYIO JIMTEPATYpPy, PEKOMEHIOBAHHYIO B paboueil mporpaMme JUCLHUIIIHHEL,
HaJTW4He TBepALIX 3HaHUII B 00beMe NMpOHIEHHOro Kypca B COOTBETCTBHE C IEIAMH 00YYEHHS, H3JI0-
’KE€HHe OTBETOB C OTIENHHBIMH OIMHOKAMH, YBEPEHHO HCIIPABJIIEHHEIMH TI0OCJE JONOJHHUTEIBHBIX BO-
IIPOCOB; IPABUIIBHBIC B IIEJI0M JCHCTBHUA 10 IPUMEHCHHIO 3HAHUN Ha IPaKTHKE;

- 0-49 GannoB («He3a4eT») — OTBETHI HE CBA3aHBI C BOPOCAMH, HATHYKE IPYOBIX OMHUO0K B OT-
BeTe, HEIIOHWMaHHe CYIHOCTH H3/1araéMoro BOIpOca, HEYMEHHE NPHMEHSTH 3HAHHSA HA TPAKTHKE,
HEYBEpPEHHOCTh H HETOYHOCTEH OTBETOB Ha JIONOJTHUTEbHbIE H HABOISIIHE BOIPOCH.

Bonpoce! s onpoca
Bapwuanr 1.
[TonsTHe anropuT™Ma, IPOrpaMMEL
[lepeMeHHEIE.
THIB! JaHHBIX.
Bapuanr 2.
CTpoKHu.
MaccHBEL
Beop u BEIBOJI.
Bapuanr 3.
JluHeitHbBIe aNTOPHTMEL.
Bersnenus.
Yenosus.
Bapwuanr 4.
[{uknuyecKkue anropuTMEL.
Bunper nuxnos.
[{uK IO KOJIEKIH A,
Bapwuanr 3.
MK 110 CYETUHKY.
L{ukIr ¢ mpeycioBHEM | TIOCTYCIIOBHEM.
O6paboTka MacCHBOB,
Bapuasr 6.
Berxon 13 nukia.
[TonsTHe MOAIPOrpaMMEL.
[Tepenaya 1 BO3BpaT MapaMeTPOB.
Bapwuanr 7.
JloxaneHble U rno0anbHbIE IEPEMEHHEIE.
Pexypcus.
BBoj1 1 BBIBOJI IAHHBIX.
Bapuasr 8.
Cpena pa3paboTKu.
CucTeMBl ynipaBJIEHHS KOJIOM, git.
Moynu.
BapuanT 9.
Criucku.
Koprexu.
Cnosapu.
Bapuanr 10.
[IpeobpazoBaHue JaHHBIX.
Cpessl
Muxmuueckas o6paboTka criucka.



Bapuant 11.

I'eneparop crucka.

[TousTHE 0O BEKTHO-OPHEHTHPOBAHHOTO IIPOTPAMMHPOBAHHS.
Knace. O6BbekT.

BapuanTt 12.

Wukancynsmus, HaciaenoBanue 1 noaumopdusm B Python.
bubmuoTeka Pandas, anamu3 1 06paboTka JaHHBIX.
Busyammzarus B matplotlib u seaborn.

Kpumepuu oyenuganus (015 kaxicoo20 8apuanma):
18-20 6. — OTBETHI Ha BCE BOIPOCH! TAHBI BEPHO;
13-17 6. — onWH B3 OTBETOB C HETOYHOCTIMHU,

11-12 6. — 2 oTBeTa C HETOYHOCTAMH;

0-10 6. — 3 oTBeTa C HETOUHOCTIMH;

6-8 0. — HET OTBETA HA OJTHH BOTIPOC;,

0-5 6. — HeT OTBeTa Ha 2 BoOIpoca.

Maxcumanvroe konruvecmeo b6annoe 3a onpoc — 20.

JlaGopaTopHsle 3a1aHAA
JlaBoparopHoe 3ananue 1. ANrOpATMEL M CTPYKTYPBI JaHHBIX.
JlaboparopHroe 3amarne 2. JInHeHHBIC H BETBAIINECS allTOPHUTMBL.
JlabopaTtopHoe 3ananue 3. [{[uknUYecKue arOPATMEL
Jlaboparoproe 3ananue 4. OYHKIUK U PEKypPCUBHBIC alTOPUTMEI.
JlabopatopHoe 3amanue 5. IHCTpyMeHTapHi pa3paboTku Ha a3bike Python.
JlaboparopHoe 3amanue 6. Pabora co cTpykTypamu qaHHEIX Python.
JlaGoparopHoe 3ananue 7. OCHOBEI 00BEKTHO-OPHEHTHPOBAHHOT'O TporpaMMupoBanus B Python.
JlaboparopHoe 3amanue 8. Python juis peinesus analMTHIECKUAX 3a/1a4

Kpumepuu oyenueanus (01 xascoozo 3a0anus):

8-10 6. — 3amaHue BHIIOTHEHO BEPHO;

6-7 6. — IpH BBITOJTHEHUH 3a1aH¥sI OBUIH JOMYIIEHE! HETOYHOCTH, HE BIUSIOMUE HA PE3YJIBTAT;

4-5 6. — IIpH BBIIOJTHEHUH 3aJaHusl OBLTH JOIIYIICHE! OIIHOKH;

0-3 6. — Ip¥ BBIIOTHEHUH 3a1aHUs ObUTH JONYIIEHB! CYIIeCTBeHHBIC OITHOKH.

Maxcumanvnoe Konuwecmeo 6annos 3a nabopamopusie 3adanus — 80 (8 3adanuii no 10
bannos).

3. Meroauveckue MaTepHaabl, ompeesiloliie MpolleIypbl OLeHUBAHHA 3HAHHWMH, yMe-
HHil, HABBIKOB U (H/JIH) ONBITA JeATEJbHOCTH, XapAKTePU3YIOIHUX 3Tanbl (JOPMHPOBAHHSA KOM-
HeTeHIHH

IIporienyps! OLIEHMBAHUS BKTIOHAIOT B ceOs TEKyIIUH KOHTPOJIbE M IPOMEXYTOUHYIO aTTecTa-
IHO.

Texkymuii KOHTPOJBL YCIIEBAEMOCTH IIPOBOJUTCS C MCIIONB30BAHHEM OLEHOUYHBIX CPEICTB,
IIPENCTABNIEHHBIX B II. 2 JTAHHOTO NIPHWIOKEHHS. Pe3ybTaThl TEKyIero KOHTPOJIS JOBOAATCS OO0 CBEE-
HUS CTYAEHTOB JI0 TIPOMEXKYTOTHOH aTTeCTalHH.

ITpomexxyTounas aTTecTanusi IPOBOAUTCS B opMe 3adeTa.

3aueT MPOBOMMTCS MO OKOHYAHWH TEOPETHYECKOTO OOY4EeHHs [0 Hadaja SK3aMEeHAMOHHOM
ceccun. KoidecTBO BOIIPOCOB B 3aYETHOM 3aJaHUU — 2 (OJUH TEOPETHYECKHUH BOIPOC M OJIHO MIPaK-
THKO-OPHEHTHPOBaHHOE 3atanue). OObsBICHHE Pe3yIbTATOB IPOU3BOANATCS B IEHB 3aueTa. Pesynbra-
THI @TTECTAI[MH 3aHOCSATCS B 3a4ETHYIO BEJOMOCTh M 3a4eTHYIO KHIDKKY CTyAeHTa. CTyIeHTHI, He TIpo-

IIEAITHE IIPOMEXYTOUYHYH) aTTEeCTAIlHI 110 T‘pa(})HKy CCCCHH, NOJIKHBI THKBHAHWPOBATE 3a0JIDKCHHOCTD
B YCTaHOBJICHHOM IIOPSIIKE.



[Ipunoxenue 2

METOANYECKHUE YKAZAHUWS 11O OCBOEHUIO JHUCIIUITJIMHBI

YueOHBIM IJTAHOM IPEAyCMOTPEHBI CIEAYIOIINE BUABI 3aHATHH:

- 1aDopaTOpPHbIE 3AHATHS.

B xone nabopaTopHblx 3aHATHH yriayOasfroTCs M 3aKpeIUISIOTCS 3HAHHS CTYACHTOB IO DALY
PACCMOTPEHHBIX Ha JIEKIUAX BOIIPOCOB, Pa3BHBAIOTCA HABBIKM IPAKTHIECKOH pabOTEL.

[Tpu moaroToBKe K J1aDOPaTOPHBIM 3aHATHAM KaXKIbIH CTYIEHT TOTIKEH:

— M3YUUTb PEKOMEHI0BAHHYIO YUeOHYIO JIMTEpaTypy:

— NOATOTOBHTE OTBETH! HA BCE BOMPOCHL [0 H3YHACMOH TeMe,

B npouecce noarotosku k 1adopaTOpPHBIM 3aHATHSIM CTYAEHTEI MOTYT BOCIIONB30BATHCS KOH-
CyAbTALMAMM [IperodaBaTeis.

Bormpocsl, He paceMOTpeHHBIe Ha 1abopaTOPHBIX 3aHATHSX, NODKHEI OBITh H3YUeHEI CTYeHTa-
MH B X0Ji¢ caMocTosTenbHOH paboTel. KoHTpons camocTosTenbHON paboTEI CTYAEHTOB Haj ydeOHOM
IPOrpamMMoii Kypca OCYILECTBIAETCS B XO/I€ 3aHATHH METOOM ONpOCca U BHINOIHEHHS 1ab0paTopHbIX
3amaHuit. B xone camoctosTenbHoH paboThl Kai bl cTyAeHT 0043aH IPOYUTATE OCHOBHYIO H 110 BO3-
MOYKHOCTH IOTIOJIHUTEIIBHYIO JIMTEPATYPY 110 M3YYAEMOH TeMe, JOMOIHHTE KOHCIIEKTHI JIEKIUH Hel0-
CTAIOLIMM MATEPHUAIOM, BBIIUCKAMH U3 PEKOMEHI0BAHHBIX IEPBOMCTOYHHKOB, BBIAEIUTE HEIIOHATHEIE
TEPMHHBL, HAalTH UX 3HAYEHHE B SHLUHKIONEINUECKHX CI0BapaX.

CTyneHT 10MKEH FOTOBUTBCS K MPEACTOAIIEMY TabopaTOPHOMY 3aHSTHIO 110 BCeM 0003HaUEeH-
HBIM B padoue nporpaMMe JMCLUILIMHE] BOIPOCAM.

Jlid MOATOTOBKH K 3aHATHAM, TEKYLIEMY KOHTPOJIIO ¥ NMTPOMEKYTOYHOH arTecTallui CTYAEHTEI
MOTYT BOCTTOJIB30BATHCS EKTPOHHO-OUOIHOTeUHBIMU cHcTeMaMi. Takke oOydarommecs MOTYT B35 Th
HA J0M HEOOXO/MMYK JIMTEPATypy Ha aOOHCMEHTC YHUBEPCUTETCKOM OMONMOTEKM WIIM BOCIIO/NB30-
BaTbCsl YHTATLHBIMH 3a/IaMH.



