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PA3JIEJI 1. OPTAHU3AIIMOHHO-METOJINYECKHUIA

1.1. OEJIUA JUCHOUTIJINHDbI

lemssMu OCBOGHWS JUCHMIUIMHBI «AHAJUTHKAa NaHHBIX Ha Python» sBnsieTcs pas3BuTHE HABBIKOB
porpaMMHpOBaHus Ha si3bike Python, mpeacraBnenuss o cOope, 00pabOTKe M aHANIM3€ JIAHHBIX B MHTEPAKTHBHOM
cpene Jupyter, BBeleHUE B aBTOMATU3MPOBAHHBIC METOJbI Pa0OTHI C JAHHBIMH - MAIIUHHOE OOYYCHHE U HEHPOHHBIC
CETH.

1.2. YYEBHBIE 3AJJAYHN JUCTIIAITIJINHBI

- (hopMHpOBaHKE TECOPETHYECKUX 3HAHWH U MPAKTUYECKUX HABBIKOB 10 OCHOBAM aHajM3a AaHHBIX B Python
- (¢opMHpOBaHHE HABHIKOB HcCIoOib30BaHUs Python mys pa®oTel ¢ TaONIMYHBIMU JAHHBIMH, UMIOPTUPYEMBIMH HIIH
HKCIIOPTHPYEMBIMU IMOMY/SIPHBIMH ITPOrPaMMaMH AJIs1 aHAJIN3a TaHHBIX
- TpuoOpeTeHre TPAKTHYSCKUX HABBIKOB HCIIONIL30BaHWS Habopa OuOimorek s3bika Python st pemreHus 3amad B
cepe OM3HEC-aHATMTUKU

1.3. MECTO [MCHUILUIMHBI B CTPYKTYPE OCHOBHOW OBPA3OBATEJIbHOU
INPOT'PAMMBI

Hukn (pa3gen) OITOIT BO: | b1.0

1.3.1. JJucyunnuna "Hetiponnvle cemu u uckyccmeenuwlii unmesnniekm na Python" onupaemcs na
cneoyrowue snemenmot OIIOIT BO:

WudopmaTika U mporpaMMUpPOBaHUE

YuceHHbIe METOAbI

TCOpI/ISI BepOHTHOCTeﬁ U MaTCMaTHUYCCKass CTaTUCTHUKa

1.3.2. Jlucyunnuna "Hetiponnvle cemu u uckyccmeenHwlii unmeniekm Ha Python" evicmynaem onopoii
0JisL CAeOVIOUUX INEeMEHNOB:

[IporpamMmHasi UHXEHEPUS

HNutepHer nporpaMMupoBaHue

1.4. PE3YJIBTATBI OCBOEHUA JUCHHUIIJINHBI:

IIK-2.3: Pazpabamvleaem u aoanmupyem npuxkiaonoe npocpammuoe odecnedenue

3HaTh:

YpoBenb 1 |- crtocoObl BHEAPEHHUS CHCTEM NCKYCCTBEHHOTO MHTEIUICKTA;

YpoBeHb 2 |- METOJIbI TPOBEACHUS SKCIICPUMEHTOB B 00JIACTH MAIIMHHOTO O0YUICHHS,

YpoBeHb 3 |- criocoObl peleHys pa3IMyHbIX 33134 MPUKIaIHONH HHOOPMATHKU ¢ IOMOLIbIO HEHPOHHBIX CETEH.

VYMmeTh:

Yposensb 1 |- mporpamMmmupoBath B IporpaMMHoii cpene Python;

YpoBeHb 2 |- TPHUMEHSATh OTCUYCCTBCHHBIM M MEXJIYHAPOAHBIH OMBIT MO pa3pabOTKE CHUCTEM HCKYCCTBEHHOTO
MHTEIIICKTA;
YpoBenb 3 |- aHAIM3UPOBATH CONMAIBLHO-3KOHOMHYECKHE NPOOJIEMBI M TIPOMECCHl C TMPUMEHEHHEM METOIOB
CUCTCMHOI'O aHAJIN3a U MAaTEMATHUYCCKOI'O MOI[GJ'IHpOBaHI/ISI HpI/I pCHICHI/II/I HpO(i)eCCI/IOHaJ'IBHLIX 3aJa4.
Bnanets:

YpoBenb 1 |- HaABBIKAMU MIOCTAHOBKY ILIeJIeH M 3a[a4 A7l pa3pabaThiBaeMbIX CHCTEM UCKYCCTBEHHOTO MHTEIIEKTa;

YpoBeHb 2 |- HaBbIKaMu (OPMYJIHPOBKH BBIBOAOB 110 pa3padboTaHHBIM Ha ocHOBe MU Mozemsim;

ypOBeHB3 - HaBbIKaMMW HCIIOJIB30BaHUA MCETOAOB MAaTCMATHYCCKOI'0 aHalin3da U MOIACIHUPOBAHHUA, TCOPETHUCCKOIO
1 OKCTICPUMCHTAJIbLHOI'O UCCIICAOBAHU .

1.4. PE3YJIbTATbI OCBOEHUA JUCIHUIIJIMHBI:

OIIK-2.3: Ilonumaem npunyunsi pabomsl COBPEMEHHbIX UHDOPMAYUOHHBIX MEXHOIO02UU U NPOSPAMMHBIX
CpeoCcme, UCHONb3Yem GblCOKOYPOGHESBIU A3bIK NPOZPAMMUPOGAHUs 00we20 HasHaveHnus Python ona pewenus 3aoau
npogeccuoHanbHoU 0esimeNbHOCU

3HaTh:

Yposenb 1 | npuHIUTIBL paOOTHI COBPEMEHHBIX HHPOPMAIIHOHHBIX TEXHOJIOTHHA

YpoBeHb 2 | nprHLUIIBI pabOTHl COBPEMEHHBIX IPOTPAMMHBIX CPEJICTB

YpoBeHb 3 | BRICOKOYPOBHEBBIH S3BIK TIpoTrpaMMupoBanus Python

VYMerTs:




Yposens 1

HCIIOJIB30BaTh COBPEMCHHBIC I/IHCI)OpMaI_II/IOHHHe TCXHOJIOTUH

Yposens 2

HCIOJIb30BaTh COBPEMCHHBIC ITPOTrPaMMHBIC CPEICTBA

YpoBens 3

MIPUMEHSTH BBICOKOYPOBHEBBIH A3bIK MporpaMMupoBanus Python

Bnaners:

Yposens 1

COBPEMCHHBIMU I/IH(i)OpMaHI/IOHHBIMI/I TEXHOJIOTHUAMH

YpoBens 2

COBPEMCHHBIMHU IMPOTPaMMHBIMU CPEACTBAMU

Yposenn 3

BBICOKOYPOBHEBBIM SI3BIKOM TporpammupoBanus Python

B pesynomame oceoenusn oucuyunnunvt ""Heilponnvie cemu u uckyccmeeHHuwlii unmennexkm na Python'

3.1 |3uaTh:

LEJIN 1 3aa49 BHEAPCHUSA CUCTEM UCKYCCTBEHHOT'O MHTCIIJICKTA,

METOJBI TIPOBEICHUS IKCIIEPHUMEHTOB U HaOJIOICHUI B 00J1aCTH MAITHHHOTO O0yJICHHUS,

SI3BIK TTporpamMmupoBanns Python

3.2 | YmeTh:

CTaBUTbh LCIN U 3aaa49u JJI pa3pa6aTLIBaeMHx CHUCTCM UCKYCCTBCHHOI'O MHTCJIJICKTA,

MMPUMCHSATDH OTEYECTBCHHBIN 1 MG)KI[YHapOI[HHﬁ OIIBIT I10 pa3pa60TKe CHUCTEM UCKYCCTBCHHOI'O MHTCJIJICKTA,

(bOpMyJ'II/IpOBaTB BBIBOJFBI 110 pa3pa60TaHHI>IM Ha ocHoBe M1 MOACTIAM

3.3 | Baagersn:

nH(pOpMAIUEH 0 Ccrocobax pelleHus] Pa3IMYHbIX 3a7ad MPUKIATHON MH(POPMATUKU C MOMOIILI0 HEHPOHHBIX
cerelt

1.5. ®OPMbI KOHTPOJIA

Texkymuii KOHTPOJb YCHEBAGMOCTH TIO3BOJISIET OIEHUTH YPOBEHb C(OPMHUPOBAHHOCTH 3JIEMEHTOB
KOMITETEHIINH (3HAHWHA, YMEHUUA ¥ TPHOOPETEHHBIX HABBHIKOB), KOMIICTCHIMH C TIOCICAYIOIIMM OOBEeIUHECHHUEM
OLICHOK W TPOBOAUTCS B (OpME: YCTHOTO ONpoca Ha JIEKIHOHHBIX W CEMUHAPCKHUX/TIPAKTUYECKUX 3aHITHSIX
(bpoHTaNBHBINA, WHAWBUIAYAIbHBIA, KOMIUICKCHBIN), MMCHMEHHOW IMPOBEPKH (TECTOBBIC 3aJaHMsi, KOHTPOJb 3HAHUN
10 pas3fely, CHUTYallMOHHBIX 3aJaHWid W T.I.), OIEHKH aKTUBHOCTH pPabOTHl OOy4aloIMIeTocs Ha 3aHSITHH, BKIFOYAs
3a/laHus 7151 CAMOCTOSITENTEHON PadOTHI.

Hpome.ucymounaﬂ ammecmayus

Pe3ynbTaTel TEKymero KOHTPOJsL M TIPOMEXKYTOYHOW aTTecTauud (OPMHUPYIOT PEUTHHTOBYIO OLEHKY
pabotel crtynenra. Pacmpenenenwe 0aimnoB mpu  GOPMHUPOBAaHHMM PEHTHHTOBOM OLEHKH Pa0OTBHl  CTyAEHTa
OCYHIECTBIISIETCA B COOTBETCTBUM C JCHCTBYIOIIMM JIOKaIbHBIM HOpPMAaTWBHBIM akToM. Ilo  aumcnmmimze
"HelipoHHBIE CE€TM W WCKYCCTBEHHBI WHTEUIEKT Ha Python" BumomM mnpomMexyroyHOW aTTecTaluu SABJISETCA
OK3aMeH

PA3JIEJI 2. COAEPKAHUE JUCIIUITJIMHbI

2.1. TPYJOEMKOCTb OCBOEHUA JUCIUIIJIMHBI

OO6mast TpyaOoEMKOCTh JTUCIIATLINHEI
cocraBiseT 4 3a4€THbIe eauHULEL, 144 Jacos.

KonmdecTBOo 4acoB, BBIAENSEMBIX Ha KOHTAKTHYIO PabOTy C IperojaBaTeieM W CaMOCTOATENBHYI0 PadoTy
00yJaromerocs, ONMpeAeIsIeTCs yICOHBIM TUTAHOM.

"HelipoHHBIE CE€TM WM WCKYCCTBEHHBLIA wuHTEJUIEKT Ha Python"
y Y

2.2. COAEP)KAHUE PA3JEJIOB JUCHUIIJIMHBI

HaumeHoBaHue pa3esioB u TeM /BU/ 3aHATHS/ Cemectp | YacoB | Komneren- | Jluteparypa | Uute | [Ipumeyanue
/ Kype M PaKT.

Pa3gen 1. OcHOBBI IPOrPaAaMMHMPOBAHMS HA SI3bIKE

Python

Tema 1.1. bazoBsie koHcTpykunu Python /Jlex/ 6 2 OIIK-2.3 | JI1.1J12.1J13 0

1J13.2
JI3.3
0102233




34 25 06
37

Tema 1.1. bazoBeie koHcTpyKITMEU Python /I1p/

OIIK-2.3

JI1.1J12.1J13
1J13.2
J3.3
019233
24 35 56
37

Tema 1.1. bazoBsie koHCcTpyKUIMHU Python /Cp/

OIIK-2.3

JI1.1J12.1J13
1J13.2
J3.3
019233
24 35 56
37

Tema 1.2. Konmnexuuu u pabota ¢
mamsThio /JIex/

OIIK-2.3

JI1.1J12.1J13
1J13.2
J3.3
019233
24 35 06
37

Tema 1.2. Konexuu u padota ¢ namsrsio /I1p/

OIIK-2.3

JI1.1J12.1J13
1J13.2
JI3.3
01092033
04 25 56
37

Tema 1.2. Komtexuu u pabota ¢ namsrtsio /Cp/

OIlK-2.3

JI.1J12.1J13
1J13.2
JI3.3
01092033
94 25 56
37

Tema 1.3. OyHKIMM U UX OCOOCHHOCTH B
Python /JIex/

OIlK-2.3

J1.1J12.1J13
1J13.2
JI3.3
01092033
54 25 56
37

Tema 1.3. OyHKIMY U UX OCOOCHHOCTH B
Python /TIp/

OIlK-2.3

JI1.1J12.1J13
1J13.2
JI3.3
0102233
94 25 56
37

Tema 1.3. OyHKIMM U UX OCOOCHHOCTH B
Python /Cp/

OIIK-2.3

JI1.1J12.1J13
1J13.2
JI3.3
01022033
24 25 56
37

Tema 1.4. O0BEKTHO-OPUEHTUPOBAHHOE
nporpammupoBanue /JIex/

OIIK-2.3

JI1.1J12.1J13
A1J13.2
JI3.3
0102233
54 25 06
o7

Tema 1.4. O0BEKTHO-OPHEHTUPOBAHHOE
nporpammuposanue /I1p/

OIIK-2.3

JI1.1J12.1J13
1J13.2




JI3.3
0102033
54 25 56

37

Tema 1.4. OOBEKTHO-OPUECHTHPOBAHHOEC
nporpammupoBanue /Cp/

OIIK-2.3

JI1.1J12.1J13
A1J13.2
JI3.3
01022033
24 25 56
37

Pa3nen 2. bubauorexku 1J1si moydYeHus u
00padoTKH JaHHBIX

Temsr 2.1. Moaynu math u numpy /Jlex/

OIIK-2.3

JI1.1J12.1J13
1J13.2
JI3.3
0109233
94 25 56
37

Temsr 2.1. Moaymu math u numpy /IIp/

OIlK-2.3

J1.1J12.1J13
1J13.2
JI3.3
01092033
54 25 56
37

Temsr 2.1. Moaynu math u numpy /Cp/

OIlK-2.3

JI1.1J12.1J13
1J13.2
JI3.3
0102233
24 25 56
37

Tema 2.2. Monynb pandas /JIex/

OIIK-2.3

JI1.1J12.1J13
1J13.2
JI3.3
01022033
24 25 56
37

Tema 2.2. Moxynb pandas /ITp/

OIIK-2.3

JI1.1J12.1J13
A1J13.2
JI3.3
010233
54 25 06
o7

Tema 2.2. Moaynb pandas /Cp/

OIIK-2.3

JI1.1J12.1J13
1J13.2
JI3.3
0102233
94 25 56
o7

Tema 2.3. Moayns requests /JIex/

OIIK-2.3

JI1.1J12.1J13
A1J13.2
JI3.3
0122 33
94 25 D6
o7

Tema 2.3. Moayns requests /I1p/

OIIK-2.3

JI1.1J12.1J13




1J13.2
J3.3
019233
24 35 56
37

Tema 2.3. Monynb requests /Cp/

OIIK-2.3

JI1.1J12.1J13
1J13.2
J3.3
019233
24 35 56
37

Pa3nen 3. HeliponHble ceTn

Tema 3.1. MammaHOe 00y4uerHue /JIex/

[1K-2.3

JI1.2J12.2J13
1J13.2
J3.3
019233
34 35 06
37

Tema 3.1. Mamunnaoe o0yaenue /I1p/

[IK-2.3

JI1.2J12.2J13
1J13.2
J3.3
019233
24 35 56
37

Tema 3.1. MammnHoe 00y4yenue /Cp/

[IK-2.3

JI1.2J12.2J13
1J13.2
J3.3
019233
24 35 56
37

Tema 3.2. Moienu HCKyCCTBEHHBIX HEHPOHHBIX
cereit /Jlex/

[IK-2.3

JI1.2J12.2J13
1J13.2
J3.3
01092033
04 25 56
37

Tema 3.2. Moaenu HCKyCCTBEHHBIX HEHPOHHBIX
cereii /I1p/

[K-2.3

JI1.2J12.2J13
1J13.2
JI3.3
01092033
54 25 56
37

Tema 3.2. Moienu HCKYyCCTBEHHBIX HEHPOHHBIX
cerelt /Cp/

[IK-2.3

JI1.2J12.2J13
1J13.2
JI3.3
01092033
04 25 56
o7

Tema 3.3. OOyuenue Hetipocetu /Jlex/

[K-2.3

JI11.2J12.2J13
1J13.2
JI3.3
0102033
94 25 56
37




Tema 3.3. O6yuenue Hetipocetu /I1p/ 6 4 IIK-2.3 | JI1.2J12.2J13 0
A J13.2
JI3.3
3132 53
34 35 56
37

Tema 3.3. O6yuenue Hetipocetn /Cp/ 6 6 IIK-2.3 | JI1.2J12.2J13 0
A J13.2
JI3.3
31392 53
34 35 56
37

Pasnensr 1-3 /Konc/ 6 2 [IK-2.3 JI1.1 0
OIIK-2.3 JI1.2J12.1
JI2.2J13.1
JI3.2 JI3.3
D152 33
24 9596
27

PA3JIEJI 3. OBPA3BOBATEJIBHBIE TEXHOJIOT'U

B mpomecce ocBoeHHS IUCIUIUIMHBI HCIONB3YIOTCS CIICAYIOIIME O0pa3oBaTeNbHBIE TEXHOJIOTHH: JIEKIHH
(JD), npaktuaeckue 3aHatus (IIP), camoctostenpHas padorta crymeHToB (CP) 1O BBITIOJIHEHWIO Pa3IMYHBIX BUIIOB
3aJlaHUH.
1. B mpormecce ocBOEHMsI ITMUCHMIUIMHBI MCIIOJIB3YIOTCS CIEYIOLINE HMHTEPAaKTHBHBIE O0Opa30BaTENbHBIC TEXHOJIOTHH:
npobnemuas nekmusa (I1JI). JlekmuoHHBIN MaTepuan TpencTaBiIeH B BUAC Clalia-Tipe3eHTanwu B ¢opmarte «Power
Point». Jlns HamISAHOCTH WCHONB3YIOTCS MAaTepUANlbl Pa3lMYHBIX HAYYHBIX W TEXHUYECKUX OKCIIEPHUMEHTOB,
CIpaBOYHBIX MaTepHalioB, HAay4yHBIX cTaTed T.A4. B Xome nexnmm mpemycMoTpeHa oOpaTHasi CBSI3b CO CTyACHTAaMH,
AKTUBU3UPYIOIINE BOIMPOCHL, MPOCMOTP U OOCyXIeHHe BuaeohmwibMoB. lIpu TpoBeIeHWU JIEKIWH WCTONB3yeTCs
MPOoOJIEMHO-OPUEHTHPOBAHHBIA MEXAUCIUIUIMHAPHBIN MOAX0/, TPEIIoIararoliiii TBOPYECKHE BOIMPOCHI W CO3JaHHE
JIUCKYCCUOHHBIX CUTYALIMM.
2. [Ipu U31M0KEHUHN TEOPETHUECKOTO MaTepHalla UCIIONb3YFOTCS TAKUE METOIBI:
— MOHOJOTHYCCKHIA;
— MOKa3aTeNbHBIN;
— IUAJIOTHYCCKUI;
— 9BPUCTUYECKHUII;
— HCCIIEI0BATEIbCKUM;
— npo0JIeMHOE U3JI0KEHHE.
3. Ucnonp3yroTcs creayronue MPUHINIEI TUAAKTAKA BBICTIIEH TKOJIBI:
— MOCJIEI0BATENIFHOCTE O0YJEHUS;
— CUCTEeMaTU4YHOCTb O0yUEHHS;
— IOCTYIHOCTb OOY4ECHHS;
— MIPUHIIAI HAYIHOCTH;
— INPUHOUIIBI B3AUMOCBA3U TCOPHUU U IIPAKTUKHU,;
— MPUHIIUI HATJISTHOCTH | JIP.
B koHI1e KaXKI0H JIEKIIUK TPEAYCMOTPEHO BPeMs TSI OTBETOB Ha MPOOJIEMHBIE BOIIPOCHI.
4. CamocrostensHass paboTa mpeAHa3HayeHa /I BHEAYAWTOPHOW  paboOTHl  CTYAEHTOB, CBSI3aHHOH C
KOHCIICKTUPOBAHUEM HCTOYHUKOB, y‘IC6HOFO Matepuaia, U3ydCHUEM ﬂOHOJ’[HI/ITGHLHOﬁ JIMTEpaTypbl 1O JUCHUILINHE,
MOJITOTOBKOHM K TEKYIIEMY W CEMECTPOBOMY KOHTPOIIO, a TaKK€ BBINIOJHEHHEM HWHIUBUAYATBHOTO 3ajaHus B (opme
SMITUPUIECKOTO FICCIIETOBAHMSL.

PA3JIEJI 4. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHMUE JUCHHUIIJINHbI

4.1. PexomeHayemasi JuTepatypa

1. OcHoBHas JiuTepaTypa

ABTODHI, 3arnaBue W3naTenscTBO, TOM

JI1.1 | Cesepanc Y. P. Python s Bcex (262 c.) NznmarenscTo "JIMK




ABTODHI, 3arnaBue W3 narenscTBO, 1O
IIpecc", 2022
JI1.2 | Hlapumbaii A.A. Heiiponnsie cetu: Yuebnuk (397 c.) Acrana, 2018
2. lonoJIHUTEIbHAS JIUTEpaTypa
ABTODBHIL, 3arnaBue WznarenscTBO, TOO
JI12.1 | Komeipun A. C., [Iporpammuposanue Ha Python: yuebHoe mocobue (48 c.) | M3marenscreo "®JIMHTA",
Canosa T. JI. 2021
JI12.2 | C.A. Bakynenko, [MpakTryeckuii Kypc 1Mo HerlpoceTsM: YdueOHoe mocooue CI16: Yuausepcurer U'TMO,
A.AXKuxapeBa (71c.) 2018
3. Metoanyeckue pa3padoTku
ABTODHI, 3arnaBue W3 narenscTBO, IO
JI3.1 HeiipoHHble ceTH ¥ HCKYCCTBEHHBIH MHTEIICKT Ha dIBOY BO
Bpanyn H.B. Python: KoncniekT nekuuii 1uis o0ydarommxcs 1o "ITOHAYUIC", 2023
HanpasieHuro noarotosku 09.03.03 Ilpuknagnas
nHpopmaTuka (150 c.)
JI3.2 HeliponHsle ceTH ¥ HCKYCCTBEHHBIN MHTEIJIEKT HA OIBOY BO
bpanyn H.B. Python: MeTtoandeckue pekOMeHIAMH AJIS TPOBEACHUS "HOHAYUIC", 2023
MPAKTUYECKHUX 3aHATHIA 1 00yJaroIuXCs 10
Hanpasiernto nmoarotoku 09.03.03 Ilpuknaguas
uHdopmatrka (100 c.)
JI3.3 HeitpoHHble ceTd U UCKYCCTBEHHBIA MHTEIJIEKT Ha dIBOY BO
bpanyn H.B. Python: MeTtoanyeckne pekoMeHIAIMH TI0 OPTaHNU3aI[UH "HTOHAYUIC", 2023
CaMOCTOSITENBHON PabOTHl 00YJIaIOLIUXCSI IO
HanpasieHnus noaroroBku 09.03.03 Ilpuknagnas
nHpopmaTuka (98 c.)

4.2. llepevyeHb pecypcoB
HH(OpPMALMOHHO-TEJIEKOMMYHMKAMOHHOH ceTu "UHTepHeT"

5 Python-Ombnmoreka  mis  HaydHBIX W WHXXCHEPHBIX

pacuéroB http://scipy.org/

ey OoubnmnoTeka pandas IS aHaIHM3a TAaHHBIX http://pandas.pydata.org/

oubmmoreka A 3PQPEeKTUBHON pabOTHl ¢ MHOTOMEPHBIMHU
MacCcCuBaMM NJAaHHBIX

33 http://www.numpy.org/

Oubnmorexka Ha s3bIKe mporpammupoBaHus Python s
BU3YaJIN3AIIMU TAaHHBIX

24 https://matplotlib.org

muctpuoOytie Python BMecTe ¢ OCHOBHBIME OMOTHOTEKAMHU
D5 |11 a”Haiu3a JAaHHBIX U IAKETHBIM http://www.anaconda.com/
MeHeKepoM conda

bubmuoreka ®IBOY BO «JAOHELIKAS AKAJIEMUASI

26 VITPABJIEHM S M TOCYJIAPCTBEHHOM CJIYKEbI»

https://donampa.ru/biblioteka

7 |Hay4Has siekrpoHHas GubnuoTexa

http://elibrary.ru

4.3. Ilepevyensb MPOrpaMMHOro odecredeHust

JInneHsnoHHoe ©  CBOOOAHO  pacIpocTpaHseMOe  HpOrpaMMHOE  oOOeclieyeHwe, B TOM  4HCIe
OTEYECTBEHHOTO IIPOU3BOICTBA!
Ilpy npOBENEHUM JICKIUI HCIONB3YeTCs ayAuTOpHsi C MYJIbTUMEAUIHBIM 000pYJOBaHHEM. AyIUTOPHBIC 3aHSATHS
NPOBOAATCS B KOMIBIOTEPHBIX KJIAcCax € JOCTyroM K ceth WuTeprer. s mpoBelneHHs KOHCYAbTauuidi B online-
pexxume ucnonsdyercs LMS Moodle u Aunekc. Tenemocr.

[IporpamMmmHOe obecnieueHHe:

1. Onepaunonnas cucrema Windows 7 u BblIIIe.

2. 11O B cocraBe maketa MS Office 2010 u Bblme, Bkmoyass nporpammbl MS Project m MS Visio, nuctpu0Oyrus
Python BMecTe ¢ OCHOBHBIME OMOIMOTEKAMH IS aHATTN3a JAaHHBIX U TTAKETHBIM

MeHeKepoM conda

4.4. llpodeccnonanbHbie 6a3bl JAHHBIX U HH()OPMALUOHHbIE CTIPABOYHBIEC CHCTEMBbI

KommbloTepHass TexHMKa C BO3MOXKHOCTBIO TOAKIIOUEHHS K ceTn «UWHTepHeT» H obecnedeHWeM JOCTyna B
ANIEKTPOHHYIO HH(OpMaIMoHHO-00pa3oBareipHy0 cpeny (DUOC ®IBOY BO JOHAYUIC) wu 3neKkTpoHHO-
oubmmoteunyro cuctemy (OBC IPRbooks), a Taxke BO3MOXXHOCTBHIO HHAMBHIYAIHLHOTO HEOTPAHHYCHHOTO IOCTYIA




obyuaromuxcs B ObC u DMOC nocpenctsom Wi-Fi ¢ mepcoHaTBHBIX MOOHITBHBIX YCTPOMCTB.
Python-6ubnaroTeka y1sl HAyYHBIX U MH)KEHEPHBIX pacdyéToB http://scipy.org/

oubimoreka 1 3PpPeKTUBHON paboThl ¢ MHOTOMEPHBIMH MacCHBaMH JTaHHBIX http://www.numpy.org/
OounbnmoTeka Ha s3bIKe TporpaMMupoBaHus Python mns Busyanmuzanum maHebBIX https://matplotlib.org

4.5. MaTepuajabHO-TeXHHYECKOe oDecreyeHHe TUCIUITHHBI

YyeOHas ayguTopusi Ui NPOBEACHUS 3aHATUM JIEKIMOHHOTO, CEMHUHAPCKOTO THIA, IPYIIOBBIX 3aHATHH U
KOHCYNbTALMN, TEKYLETO KOHTPOJIS U IIPOMEXYTOUYHON aTTECTALIUHU:
aynutopust Ne602 yueOHbIi Kopiyc Nel:
- OcHoBHOE 00OpyIOBaHHE: KOJIWYECTBO IIOCAJOYHBIX MecT: 25; mapTel, cTombl: 18; crymesa: 26; cronm ans
mperoaaBatelis: 1; JaMIibl; 10CKa; ITOphl; KoMibioTepsl: 9, Celeron 2.6, TFT-MoHHTOpSI
[MomemeHust 1 CaMOCTOSATENIBHOM PabOThI ¢ BO3MOXKHOCTBIO MOJKIIOUEHHUs K cetu "HHTepHer" M obecrneueHHeM
JOCTYIIA B SJIEKTPOHHYIO HH(OPMALMOHHO 00pa30BATENILHYIO CpPEy OpraHH3aluu:
YUTAIBHBIE 3aJIbI, yaeOHbIe KopITyca 1, 6. Anpec: . JloHerk, yin. Uenrockunnes 163a, 1. Jlonenk, yim. Aprema 94.
KommbroTepHast TexHMKa € BO3MOXKHOCTBIO MOJAKIIOYeHHS K cetu «MHTepHeT» M obecrneueHweM Ja0CTyla B
9NEKTPOHHYIO HMH(POpPMaMoOHHO-00pa3oBaTenbHylo cpeny (QUOC TOY BIIO JOHAVYUIC) u 31aeKTpOHHO-
oubmmoreunyto cuctemy (OBC IPRbooks), a Takke BO3MOXXHOCTBIO WHAWBHIYyAIbHOTO HEOTPAHMYEHHOTO IOCTYIIa
obyuatommxcst B OBC u QUOC nocpenctom Wi-Fi ¢ mepcoHabHBIX MOOMIIBHBIX YCTPOMCTB.
CepBep: AMD FX 8320/32Gb(4x8Gb)/4Tb(2x2Tb). Ha cepBepe ycraHoBieHa cBOOOJHO pacmpocTpaHseMast
omeparmonHas cuctema DEBIAN 10. MS Windows 8.1 (JlumensnonHass Bepcusi ONEpAIMOHHOW CHCTEMBI
MOJITBEpXk/AeHa cepTudukatamMu TOIMHHOCTH cucteMbl Windows ©Ha kopmyce [IK), MS Windows XP
(JInuensnonHas BepcHsl ONEPAIMOHHON CHCTEMBI MOATBEPKICHA cepTU(UKATaMHU MOUIMHHOCTH cucTeMbl Windows
Ha kopmnyce IIK), MS Windows 7 (JluneH3noHHass BepcHs ONEPaLlMOHHON CHUCTEMBl MOATBEPXKIEHA CepTH(QHKAaTaMU
noamuHHOCTH cucTeMbl Windows Ha kopmryce IIK ), MS Office 2007 Russian OLP NL AE (mumnenszun Microsoft Ne
42638778, Ne 44250460), MS Office 2010 Russian (unen3un Microsoft Ne 47556582, Ne 49048130), MS Office
2013 Russian (munensun Microsoft Ne 61536955, Ne 62509303, Ne 61787009, Ne 63397364), Grub loader for ALT
Linux (mumensms GNU LGPL v3), Mozilla Firefox (mumensuss MPL2.0), Moodle (Modular Object-Oriented
Dynamic Learning Environment, munensus GNU GPL), IncScape (mumensus GPL 3.0+), PhotoScape (nmmensus
GNU GPL), 1C ERP VII, 1C 3VII (6ecnnatHeie oOauHble pelleHHs A 0Opa30BaTeIbHBIX YUPEKICHHH OT
1Cfresh.com), OnlyOffice 10.0.1 (SaaS, GNU Affero General Public License3).

PA3JIEJI 5. ®OHJI OHEHOYHbIX CPEACTB

5.1. KonTpoabHbIEe BONPOCHI M 3aAaHUS

1. A3bik Python u 0ocoOeHHOCTH €ro cTHIIs MporpaMMupoBanusi. IHTepakTuBHBIN pexxum Python.

2. CHHTaKCHUC U YIIpaBJsIoIue KOHCTpYKIuH si3bika Python. [lepemennsie, 3HaueHns 1 UX THIBL. THUIIBI TaHHBIX B
Python.

3. BerpoenHnsle onepanny v GyHKIUU. OCHOBHBIE aJTOPUTMHYECKHE KOHCTPYKIIHH.

4. YcnoBHBIH oniepatop. MHOXKECTBEHHOE BETBIICHUE.

5. LIUKJIBI B CYCTIMKH.

6. Onpenenenne Gyakmmii. [TapameTpsl 1 aprymMeHThl. Ber3oBs! hyHkmmid. OmepaTop Bo3Bpara. KorcTpykimu *args,
**kwargs.

7. Criucku, KOPTEKU U CIOBAPH.

8. OmepaTopsl 001IHE AT BCEX THITOB MTOCIICIOBATEIIEHOCTEH.

9. CrieninanbHbIe ONepaTopbl U (PYHKIMHU 11 pabOThI cO criuckamMu. Cpesbl.

10. PaboTa co cnoBapsaMu. MeTOnbI CIOBapei.

11. Cnyuaitapie yucna. random, randrange, choice.

12. dynkimy 00paboTKU CTPOK. join, replace, split.

13. CrannaprHas 6ubimorexa u pip. Moaynu u naketsl B Python. OcHOBHBIE CTaHAAPTHBIE MOAYIIH.

14. Umnoptuposanue Moxyneil. Cozganue cOOCTBEHHBIX MOAYACH U X UMIOpTUpoBaHue. Crenuanu3upoBaHHbIE
MOJYJIH U TIPUIIOKCHHUS.

15. daiinbl 1 uckIrodYeHns. PaboTa ¢ BHENIHUMU UCTOYHUKAMU JAHHBIX.

16. Vckmouenust, 00pab0oTKa CKITIOYECHUH, BRI30B HCKITtOUeHMI (try-except-finally).

17. Y1Bepxkaenus (assert). OTKpbITHE, 9TEHHE, 3aITUCh. (Open, MHCTPYKIHS with).

18. PaboTa c TexcroBbeiMHE (aitnamu, xml u csv - daitnamu.

19. ®ynkumoHanbHOE porpaMMupoBanue. JisiMOaa-GyHKIuH.

20. Mcnonb3oBanue QpyHknuii map, filter, reduce, zip.

21. I'enepaTopsl, IEKOPATOPHI, PEKYPCHSI.

22. Momudukanus QyHKIHUHA C TOMOIIBIO IEKOPaTOPOB.

23. Urepupyemble 00bexThl. Mcnons3oBanue renepatopos (yield).

24. OOII B Python. Kimaccel, 006eKTHI 1 9K3eMIUISAPHI Ki1accoB. HaciaenoBanue.

25. Maruueckue metonsl. [lepeonpenenenue omnepaTopoB. MeTOIbI KIACCOB.




26. Naxancynaius. Y CIOBHO YaCTHBIE U CTPOTO YACTHBIE METO/BI.

27. PerynspHsle BeIpakeHus. Vcronp30BaHue peryaspHbIX BeIpaxkeHui. [laker re.
28. Hayka o naunbix u Python. bubnnorexu: NumPy, pandas, matplotlib, SciPy.
29. OcHoBbrl NumPy: MaccuBBI U BEKTOPHBIE BHIYUCIICHHUS.

30. HCTpyMEHTHI BU3yaIu3allii JaHHbIX s Python.

31. Beenenue B API 6ubnuotexu matplotlib.

32. bubnmoreka pandas. BBeneHne B cTpyKTypbl TaHHBIX pandas.

33. O6wexts! Dataframe u Series.

34. Buzyanuzanus qaHHbIX B pandas. Seaborn.

35. ArpernpoBaHu€e JaHHBIX U TPYNIOBBIE ONEPALHH.

36. Hayunple 1 HHXEHEPHBIE paCUYETHI C UCTIOIH30BaHNEM OUOINOTEKH SCIpy

5.2. Tembl MMCbMEHHBIX pPadoT

[TucemeHHBIE pabOTHI HE MTPEAYCMOTPEHBI

5.3. @®oHA OLIEHOYHBIX CPEACTB

®DOH OIECHOYHBIX CPEJACTB IUCIHHUILIUHBI "HelpoHHBIE CETH M MCKYCCTBEHHBIM MHTEIUICKT Ha Python"
pa3paboTaH B COOTBETCTBUU C JIOKAJILHBIM HOpMaTuBHBIM akToM PIBOY BO "JOHAYUIC".

®DOHJ OIEHOYHBIX CPEJCTB MUCHHMILIMHBI "HelpoHHBIE CeTH W MCKYCCTBEHHBIM HHTeeKT Ha Python" B
MOJTHOM 00BEeMe TPeICTaBlIeH B BUJIE MPMIIOXKeHUs K JanHomy PITJI.

5.4. IlepeyeHb BUIOB OLIEHOYHBIX CPEICTB

YcTHBIN onpoc (KOHTPOJIb 3HAHUH paszena yueOHON AUCIUIIIIMHEI)
CobecenoBanue (caMoCTOsATEIbHAS paboTa)
WnnuBuyanbHble 3a1aHUs

PA3/IEJI 6. CPEJCTBA AJJAIITALIMM MTPEINOIABAHMS JUCLHUTIIMHBI K
MOTPEBHOCTSIM JIMI C OTPAHUWYEHHBIMHA BO3MOKHOCTSIMHU 3/I0POBbSI

B ciaygae HeoOXoaMMOCTH, OOYyHaIOUIMMCSl M3 YUCIA JIUL ¢ OTPAaHMYCHHBIMUA BO3MOKHOCTSIMH 30POBbs (110
3asBJICHUIO OOYYArOIIErocs) MOTYT MpeIaraTthCs OJHW W3 CICAYIONMX BapHAHTOB BOCHPHUATHS WHQOPMAIMH C
Y4E€TOM MX HHIMBUIYAIBHBIX IICUXOQU3MUECKHX 0COOCHHOCTEH:

1) c npuMeHEeHUEeM IIEKTPOHHOTO OOYYCHHS M AUCTAHIHMOHHBIX TEXHOJOTHH.

2) ¢ MPUMEHEHHEM CIEIUATLHOTO 000pYI0BaHHs (TEXHUKH) M MPOrPAMMHOIO 00ECTICUCHUS, UMEIOIIUXCS B
OTBOY BO "ITOHAYUIC".

B mpomecce oOydeHHss Tpu HEOOXOAMMOCTH JJSl JIMI C HapylHIEHUSIMH 3pCHHUS, CIyXa H OIOpPHO-
JBUTaTeJILHOTO almnapaTa IpeAoCTaBISIOTCS CIEAYIOLINE YCIOBHUS:

- JUIS JIMI] C HapYIICHUSMHU 3pPEHUS: Y4eOHO-METOMUYECKUE MaTepHalbl B IEYaTHOH (popMe YyBEITMYCHHBIM
mpudrom; B (GOpMe IIEKTPOHHOTO JIOKyMeHTa; B (QopMme ayauodaiina (mepeBo] y4eOHBIX MaTepHalioB B
aynuoopmar); WHIWBUIyalbHBIE 3aJaHNUsl M KOHCY/IbTAIHU.

- JUIA JIMI C HapyIICHHSIMH ClyxXa: y4eOHO-METOJAMYECKHE Marepuansl B medaTHOW (opme; B (opme
QJICKTPOHHOI'O JOKYMCHTA, BHIACOMATCpHAJIBI C CY6TI/ITpaMI/I; WHANBUAYAJIbHBIC KOHCYJIbTAllUM C TPHUBJICUCHUEM
CypAonepeBOAUYNKA, MHANBUAYAJIbHBIC 3aJaHd U KOHCYJIIbTAllUH.

- UIs JUI C HapyIICHUSIMH OIOPHO-ABUTATEIBHOTO ammapara: y4eOHO-METOAWYECKUE MaTepualibl B
nmedaTHo Qopme; B (opMme DIIEKTPOHHOTO JOKyMeHTa;, B Qopme ayauodaiiiia; HWHIWBHIyaTbHBIE 3aJaHUS |
KOHCYJIbTalluH.

PA3JIE]I 7. METOAWUYECKHUE YKA3AHUSI JJIS1 OBYYAIOLLMXCSI 110 YCBOEHUIO
JUCLUILINHBI

AynuTopHbIe 3aHATHS MO AucuuIuMHE "HelpoHHBIE CeTH W WMCKYCCTBEHHBIM HHTEIEKT Ha Python" mpoBomsrcs B
(hopMe JTEKIMOHHBIX U PAKTUIECKUX 3aHSATHH.

Ha nexkumoHHBIX 3aHATHAX, COTTIACHO Y4eOHOMY IUIaHy IUCHMIUIMHBI, OOYy4JaroIUMCS NpeAJiaracTcsi paccMOTpPETh
OCHOBHBIE TeMbl Kypca. CTyIeHTy Ipeanaraercsl yiacTBOBaTh B AMAJIOTE C NPENOJaBaTesIeM, B X0JI€ KOTOPOTO MOIYT
00CY)KIaThCsI MOMEHTBI, aKTyallbHbIE Ui ero Oyaylield NpakTHYecKOH NesTeTbHOCTH; OH MOXKET BBICKa3aTh CBOE
MHEHHE TI0CIIE COTIOCTaBICHHS PA3HBIX (PAKTOB U pa3HOOOPA3HBIX TOUEK 3pEHHs Ha HUX.

K uncny BaKHEWIIMX YMEHHH, SBISIOIINXCS HEOTbEMJIEMOH YacCThIO YCHEIIHOTO Y4eOHOIro Iporecca, OTHOCHUTCS
yMeHHe paboTaTh C Pa3IUYHBIMH JUTEPATYPHBIMH HCTOYHHKAMH, COJAEp)KaHHWE KOTOPHIX TaK WM WHAYe CBSI3aHO C
U3y4aeMOM TUCLHUTIIINHOMN.

[lonroroBky k s000H TeMe Kypca PEKOMEHIYeTCS HAayMHAaTh C M3YUCHUS IPE3CHTALMOHHBIX MAaTepUalioB MU
y4eOHOI JuTEepaTyphl, B KOTOPBIX MJA€TCd CHCTEMAaTH3MPOBAHHOE W3JIOKCHHE MAaTepHaja, Ppa3bsCHAETCA CMBbICIT
Pa3HBIX TEPMHHOB U COOOIIAETCSl 00 N3MEHEHHUSX B IMOAX0AAX K U3yYEHHUIO TEX MIIM HHBIX MTPOOJIeM JaHHOTO Kypca.
Metonuueckue ykazaHHs [0 OPTaHU3aLUU CAMOCTOSITEIbHOM padoThI

CamocrosTenbHas paboTa 0 AUCLUIIIIMHE OPTaHU30BaHA B CIEAYIOLIMX BUAAX!

1. U3yd4eHHE TeOPETUYECKOro MaTepuaia o 3aJaHHOU TeMe;




Nk

aHallu3 METOJIOB PEIICHMs MOCTABJICHHOW 3a/1auu;

BBITIOJTHEHNE WHIUBUAYAIbHBIX 3aaHUI;

OLIEHKA JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTAaTOB;

OTYET TIepe]l IMpenojaBaTeNeM 110 TEOPETHISCKON U MPAKTHYECKOW 4acTH MHAWBUAYaIbHOW pabOTHI.
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@OHI OLEHOYHBIX CpEeACTB NO aucuuiuimHe «HeWpoHHble ceTH U
UCKYCCTBCHHBIM WHTE/UIEKT Ha Python» mma  oOywaromumxcs 3 Kypca
oOpa3oBaTenbHON  MporpamMMmbl  0akajlaBpuaTa  HAMpaBlICEHUS  MOATOTOBKHU
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Kadenpsl UHPOPMAYUOHHBIX MEXHOIOUTL

[IpoTokon 3acenanust Kadeapsl OT 20.04.2023 1. Ne 9

3aBeayromuii kadenpoit H.B. bpanyn




PA3JIEJ 1.

ITACIHOPT ®OHJA OHEHOYHBIX CPEACTB

10 AMCIHILINHE

«HelpoHHBIE C€TH M HCKYCCTBEHHbIH HHTE/LIEKT Ha Python»

1.1. OcHOBHBIE CBeIeHHUS O JUCIHILIJIHHE

Tabmuia 1

XapakTepucTuKa TUCUUATLIIUHBI
(cBeneHust COOTBETCTBYIOT pazneny PILJI)

OOpa3oBaTtenbHas MporpaMma

OakanaBpuaT

HaHpaBJIeHI/Ie IIOATOTOBKH

09.04.03 Ipukmaanas uapopMaTuka

[Ipodus «[IpuxnagHas naHpopMaTHKa B YIPaBICHUH
KOPIIOPAaTUBHBIMU MH(OPMaIIMOHHBIMU
CHUCTEMaMU»
KonuuecTBo paszzaenoB yueOHO 3
TUCIUTUTAHBI
HucuunnuHa 06a30Boil  yactu 51.0.21

o0pa3oBaTeIbHOM MPOrpaMMBbl

@opMBbI KOHTPOJIS

PasHoypoBHEBBIE 3a1aHMA,
VHJNBUAYAJIbHBIC 3aaHUS,
YCTHBIN OPOC

Tloxkazamenu

Ounas gopma oOydeHust

KomanuecTBO 3a4eTHBIX C€IUHMUIL

(kpenuToB) 4
Cemectp 6
Oobwasn mpyooemkocmeo 144
(akadem. uacoes)

Ayoumopnaa  KonmaxkmHas 66
paboma:

Jlek1moHHBIE 3aHATHS 32
[IpakTueckue 3aHATHUS 32
Koncynpranuu 2
CamocrosiTeibHas padora o1
KonTpoub -
Dopma npomesrcymouHou S K3AMOH

ammecmayuu




1.2. IlepeyeHb KOMIETEHIUII ¢ yKa3aHHWeM 3TanoB (OPMHUPOBAHUA B
npoiecce 0CBOeHHs 00pa3oBaTeIbHON MPOrpaMMBbl.

Tabmuma 2
[lepeyeHb KOMIETEHIIUN U UX 3JIEMEHTOB
Muiarop DOneMeHThl uHAUKaTopa | MHaeke
Kommerenmus KOMITETCHIIMH U €T0
KOMITETEHIIUU aJeMeHTa
(bopMyIMpOBKa
OIIK-2. Criocoben | OIIK-2.1. Tlonumaer | 3namo:
MOHUMATh IIPUHLIMAIBI pA0OTHl | IPUHIIMITE PAOOTHI
MPUHIIUAIBI PAaOOTHI COBPEMEHHBIX COBPEMEHHBIX OIlK-2.1
COBPEMEHHBIX UH(POPMAILIMOHHBIX | HH(POPMAI[HOHHBIX 3-1
UH(GOPMAITMOHHBIX TEXHOJIOTUH U TEXHOJIOTHI
TEXHOJIOTU U POTrPaMMHBIX IIPUHIIUATIBI PAOOTHI OIK-2.1
IPOrPaMMHBIX CPE/ICTB, HCTIONB3YET | COBPEMEHHBIX 3-
CPEICTB, B TOM BBICOKOYPOBHEBBIM | IPOTrPaMMHBIX CPEJICTB
qrciIe A3BIK BBICOKOYPOBHEBBIN
OTE€YECTBEHHOTO IIPOTPAMMHUPOBAHUSA | SI3BIK OIlK-2.1
IMpoOu3BOACTBA, U 0611161“0 Ha3HA4YCHUA | porpaMMHPOBaHUS 3-3
ucrnonb3oBath UX | Python s pemenus | Python
IIpyu pCUICHUU 3aaa4 Yyemon:
3ana4 NPO(ECCHOHANBHOMN | pcrIoNB30BaTh OIlK-2.1
npodecCUOHATbLHON JIEeATEIIbBHOCTH COBpPEMEHHBIC V-1
AEATEIILHOCTH uH(MOpMAIMOHHBIC
TEXHOJIOTHH
HCITOJTH30BaTh OITK-2.1
COBPEMCHHBIC V-2
MIPOTrpaMMHBIEC CPEICTBA
MPUMEHSTh
BBICOKOYPOBHEBBII OIK-2.1
SI3BIK V.3
POTrPaMMUPOBAHUS
Python
Bnaoemu:
COBPEMCHHBIMH
MH(}OPMAIMOHHBIMU Ol‘gﬁZ.l
TEXHOJIOTHSIMHU
COBPEMCHHBIMH OIIK-2.1
MPOTPaMMHBIMHU B-2
CpeJICTBAMH
BBICOKOYPOBHEBBIM OIK-2.1
SI3BIKOM B-3

MIPOrpPaMMHUPOBAHHUS




Komnerenmms

Nnupukarop
KOMITETEHIIMU U €r0
dhopMyIHpOBKa

DJIeMEeHThl UHAUKATOPa
KOMIETEHIIUH

Nunexc
JJIEMEHTA

Python

I1K-2. Cnnocoben
pa3pabaThiBaTh U
aJanTHPOBAThH
PUKJIATHOC
IPOrPaMMHOE
obecrieueHue

[1K-2.3.
PazpabathiBaer u
aanTHPYET
PUKJIATHOC
MIPOrpaMMHOE
obecrieucHue

3name:

CITOCOOBI BHCAPCHUA
CHUCTEM NCKYCCTBCHHOI'O
HHTCIIIICKTAa

OIIK-2.3
3-1

METO/IbI TPOBEICHUS
HKCIIEPUMEHTOB B
00J1aCTH MAITMHHOTO
oOyueHus

OIIK-2.3
3-2

CIIOCOOBI pEIICHUS
pa3IMYHbIX 33724
MPUKJIAHON
MH(OPMATHKH C
ITOMOUIBI0 HEMPOHHBIX
ceTen

OIIK-2.3
3-3

Ymemeo:

IpOrpaMMUpOBaTh B
IIPOTPAMMHOM cpefie
Python

OIIK-2.3
V-1

MIPUMEHSATH
OTE€UYECTBEHHBIN U
MEXTYHAPOIHBIN OIBIT
10 pa3pabOTKe CUCTEM
HMCKYCCTBEHHOT'O
WHTEJUICKTA

OIIK-2.3
V-2

aHaIIM3UPOBATh
COLIMAJIBLHO-
YKOHOMUYECKHE
pOOJIEMBI U MTPOLIECCHI
C MPUMEHEHUEM
METOJIOB CHCTEMHOTO
aHamm3a u
MaTeMaTUIECKOTO
MO/JISIIUPOBAHUS TIPH
pelieHuu
poheCCHOHATBHBIX
3aa4

OIIK-2.3
V-3

Braoemos:




Komnerenmms

Nnupukarop

KOMTIETCHIIUU U €TO
dhopMyIHpOBKa

DJIeMEeHThl UHAUKATOPa
KOMIETEHIIUH

Nunexc
JJIEMEHTA

HaBBIKAMHU TIOCTAaHOBKH
TeJIeH 1 3a1a4 11
pa3pabaThIBaEMBbIX
CHCTEM HCKYCCTBEHHOTO
WHTEIJICKTA

OIIK-2.3
B-1

HaBBIKAMH
bopMyIUpOBKHU
BBIBOJIOB 10
pa3paboTaHHBIM Ha
ocHoBe N monensam

OIIK-2.3
B-2

HaBBbIKaMH
HCIIOJIB30BaHUA
MCTOOOB
MaTEMaTH4ICCKOTO
aHaJlu3a u
MOJACIINPOBAHUA,
TCOPECTUICCKOI'O U
9KCIICPUMCHTAJILHOI'O
HCCICAOBAaHUA

OIIK-2.3
B-3

TaOmuma 3

Orarnbl GOpMHUPOBAHUS KOMIIETCHIIMI B MPOIECCE OCBOCHHSI OCHOBHOM
o0pa3oBaTeIbLHON MPOTPAMMBbI

OTansl
No KonTponupyemsie @opMHpOBaHI/Eﬂ Ko MHIKaTOpa HanmenoBanue
pazzaeibl (TeMbI) KOMITIETCHIIN OIIEHOYHOT'O
/1 KOMIIETEHIINHN
JVICHUATUIHBI (HOMEp CpeACTBa
ceMecTpa)
Paznen 1. OcHOBBI IporpaMMupoBanus Ha sa3bike Python

Tema 1.1. Ba3soBrie [1K-2.3 3-1,2,3
1. | KOHCTpPYKIUHU 6 [1IK-2.3 V-1,2,3

Python [1K-2.3 B'1,2,3 p

Tema 1.2, TIK-2.3 3-1,2,3 331{3?123;1‘;‘3’3“‘3
2. | Komnekiuu u 6 [1IK-2.3 V-1,2,3 A ’

paboTa ¢ MaMsThIO IIK-2.3 B-1,2,3

Tema 1.3. Oyukuuu I1K-2.3 3-1,2,3
3. | ¥ uX 0COOCHHOCTH 6 I[1IK-2.3 V-1,2,3 "

5 Python MIK-2.3 B-1.2.3 HIUBU Ty aJIbHAS

pabota Nel

Tema 1.4. [1K-2.3 3-1,2,3
4. | O0BeKTHO- 6 [1K-2.3V-1,2,3

OPUEHTHPOBAHHOE I1K-2.3 B-1,2,3




| mporpammupoBanue |

Paznen 2. bubnuoreku aiist mojydeHus: 1 00pabOTKM TaHHBIX

I1K-2.3 3-1,2,3
5 Temsr 2.1. Monynu 5 MK-2.3 Y-1.2.3
math 1 numpy [1K-2.3 B-1,2,3 | PasHoypoBHneBbIe
I1K-2.3 3-1,2,3 3aJIaHus,
6. T;rdaag.z. Moy 6 MK-23 V-12,3
P I1K-2.3 B-1,2,3 NunuBunyanbHas
I1K-2.3 3-1,2, abota Nel
7 Tema 2.3. Moaynb 6 MK-2.3 V-12.3 p
requests IK-2.3 B-1,2,3
Pasnen 3. Heiiponnsle cetu
Tema 3.1. OIIK-2.1 3-1,2,3
8. | MammuHoe 6 OIIK-2.1V-1,2,3
oOyueHue OIIK-2.1 B-1,2,3 | Pa3HoypoBHEBbBIC
Tema 3.2. Moxenn OIIK-2.1 3-1,2,3 3aJaHus,
9. | HCKYyCCTBEHHBIX 6 OIlK-2.1 V-1,2,3
HEUPOHHBIX CETeH OIIK-2.1 B-1,2,3 | UaauBuayanpHas
Tema 3.3. OIlK-2.1 3-1,2,3 pabota Ne2
10. | O6yuenue 6 OIlK-2.1 V-1,2,3
HEHWpoCceTu OIIK-2.1 B-1,2,3
_ PA3JIEJI 2.
TEKYIIUU KOHTPOJIb 11O JUCHUIIJINHE
«HelipoHHBIE CeTH U HCKYCCTBEHHBII MHTEIEKT Ha Pythony
Tekymmid KOHTPOJIb 3HAHWW WCIOJIB3YETCA I ONEPAaTUBHOIO U
pPETYJISPHOTO  YIpaBieHUS  y4eOHOH  JCATEIBHOCThIO (B TOM  4HCIIC

CaMOCTOATENbHON paboTON) 00Yy4ArOIINXCSL.

B ycrnoBusx OauIbHO-PEHTUHTOBOM CHUCTEMBI

KOHTPOJISL PE3yJIbTAThl

TEKYLIErOo OLEHUBAHMS OOYy4YaloIerocss HCIOJNb3YIOTCS KaK I0Ka3aTeldb €ro
TEKylIEro peuTuHra. TeKylmuil KOHTPOJb YCIIEBAEMOCTH OCYIIECTBISIETCA B
TEYEHUE CEMECTpa, B XOJI€ MOBCEIHEBHOW YUEOHOU paboThl 10 MHAWBUYAIbHON
MHULMATUBE npenojasarens. JIaHHbII BHJA  KOHTPOJS  CTUMYJIUPYET Yy
OOy4arolerocsi CTpemMJieHHe K CHUCTEMAaTHYECKOM CaMOCTOSITEIbHOM paboTe mo
W3YYEHUIO JUCLUIUIMHBIL.

Tabmnuma 2.1.

Pacrnipenenenue 6aioB 1o BuaaM yueOHOU NesTEIbHOCTH
(6anmIpHO-PEHTHHTOBAS CHCTEMA)

Bun 3amanuns
Haumenosanue
113 Bcero
Pasznena/Temsl K3P P %!
JI3 YO P3 3a TeMy 3 ¢ 3
P.1.T.1.1 1 2 3
P.1.T.1.2 1 2 3 > 10 20




P.1.T.1.3
P.1.T.14
P.2T.2.1
P.2.T.2.2
P.2.T.2.3
P.3.T.3.1
P.3.T.3.2
P.3.T.3.3
Hroro: 1006
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JI3 — JIeKIIMOHHOE 3aHATHE;

YO — ycTHBII 0onpoc;

P3 — pa3HoypoBHEBBIE 3a1aHMUS;

[13 — mpakTUyeckoe 3aHsTHE;

K3P — konTpOsb 3HaHuUi 1o Pazgeny;

CP — camocTosTenbHas paboTa 00y4aromerocs
N3 — unauBHIyaibHOE 3a/1aHNE

2.1. PexkoMeHIamuu 1O OIEHMBAHHUI0O WHIUBUAYAJIBHBIX PpadoT
o0yyarimxcs

MakcuMajbHOe

Kpurepumn
KOJINYECTBO 0aJLJIOB* p p

BricTaBnsercs oOy4daromiemMycs: €ciid BBITIOJHEHBI BCE
MYHKTHI pabOThl CAMOCTOSITENIBHO, 0€3 OMMOOK, eciu

OTmuunHo o
peIoKeH 0ojiee parlioHaIbHBINA AITOPUTM PEIICHUS
3a7a4u.
BricTaBnsiercst 00y4aroniemMycs: ecjii CaMOCTOSITEIbHO
BBIIIOJIHEHBI BCE  ITYHKTEHI a0OTEI ONYIIICHBI
Xopo1io Y P > AOTIYI

HE3HAYUTEJIbHBIE OIIMOKH, €CIU MpPEeJIoKeH Ooliee
paIrMOHABHBIN AJITOPUTM PEIICHUS 3aauH.

BricTaBnsiercst 00y4aromniemMycs: €CJii cCaMOCTOSITEIbHO
Y 1OBIETBOPUTEIIHLHO (I/IJ‘II/I C MOMOIIBIO HpeHOILaBaTeJIH) BBITIOJIHEHBI BCE
IYHKTBI pa0OThI, JOMYIIEHHI TPyObIe OMHUOKH.

BricraBnsiercs oOyuwaromeMmycs: €ciid ¢ TOMOIIBIO
HeynoBICTBOPUTEIBHO | mpenoaaBatelisi BBIIOIHEHbI HE BCE MyHKTHI PabOTHI,
JOTYIIEHbI TPyOble OIINOKH.

* [Ipencrapiieno B Tabmaure 2.1.

THUITIOBBIE UHIANWBUAY AJIBHBIE 3AJTAHUA JJIS ITPOBEPKHA
YPOBHS KOMIIETEHIIUU




Pa3neasnl 1-2. OcHOBBI NporpaMMupoBanns Ha si3bike Python.
bubauorexku 1151 MOJIy4eHUs U 00padOTKM JaAHHBIX
Tembr 1.1 — 2.3
Hnoueuoyanvnoe 3a0anue Ne 1

3apanme 1. ['eHepupoBaHre NCEBIOHUMOB

Harmmcate mporpammy, ciydailHbIM 00pa3oM KOMOWHHUPYIOIIYIO HMEHA |
bamunnmn

3anaua 2. [Touck mamuHIPOMOB

Heo6xoaumo OThICKaTh OJIHOCIOBHBIEC MAJMHIPOMBI B CIIOBape, a 3aTeM
nepenTH K 60Jee CI0KHBIM MATUHAPOMHBIM CIIOBOCOYETAHUSIM.

3aganme 3. [loMck 0OTHOCIOBHBIX aHArpaMMm

HeoOxoaumo HavaTh C aHaiu3a MPOCTHIX OJHOCIOBHBIX aHarpamMM H
BBISICHEHUS TOTO, KaK BBISBIISATH UX IPOTPAMMHO.

Pa3nen 3. HeiiponHbie ceTn

Tembr 3.1 — 3.3
Hnoueuoyanvnoe 3aoanue Ne 2

3aganue 1. [locTpouth HelipoceTh, pacO3HAIOUIYIO TOJIBKO YEepHO-Oeible
udpst ot 0 110 9.

3aganue 2. IloctpouTh HeWpoceTh, KOTOpas TMOCTPOUT JIMHEHHYIO
anmnpoOKCUMAIMIO JaHHOTO Habopa TOYeK.

2.2. PexoMeHJallUM MO OLEHHWBAHUIO YCTHBIX OTBETOB 00Y4YalOUIUXCH
(cobecenoBanme, YCTHBIN ONPOC)

C 1enpr0 KOHTPOJIA YCBOEHMSI IPOWJIEHHOIO Marepuana W OIpelesCHUs
YPOBHSI MOJTOTOBJIEHHOCTH OOYyYarolUXCsl K M3YYEHHIO HOBOM TEMbl B Hauaje
MPAKTUYECKOTO 3aHATHUS MPENoiaBaTesieM MPOBOJAUTCS WHIANBUIYATbHBINA YCTHBIN
OMPOC MO BHITOJIHEHHBIM 33IaHUSIM MIPEAbIIYIIEN TEMBI.

Kpurepun ouenku.

Ouyenka «omauuHo» CTaBUTCA, €CIIU 00yJarOIUNCS:

1) MoNHO M apryMEHTUPOBAHO OTBEYAET MO COJEPKAHUIO BOIIPOCA;

2) oOHapyXuBaeT TNOHUMAaHHWE MaTepuaiga, MOXET OOOCHOBAaTh CBOU
CYXKJICHUS, TPUMEHUTH 3HAHUS HA MTPAKTUKE, TPUBECTH HEOOXOAUMBIE TIPUMEPHI;

3) uznaraeT Marepuall IMOCIEAOBATEILHO U MPaBUIIBHO, C COOMIOACHUEM
UCTOPUYECKON U XPOHOJOTUYECKON MOCIIEIOBATEIHLHOCTH;

Ouenka «xopowioy — CTaBUTCS, €CIAU OOy4aloIIMiiCs JaeT OTBET,
YIOBIIETBOPSIIONIMN TEM >K€ TPEOOBaHUSM, YTO WM MJIS OIEHKH «OTJIMYHO», HO
JIOTIYCKAeT OJ{Ha-/IBE OIIHUOKH, KOTOPBIE CaM K€ UCTIPaBIIsET.

Ouenka «yoosénemeopumenbHo» — CTABUTCS, €CIU OOy4aroLIUICs
oOHapy>KHBaeT 3HAaHWE U TTOHUMAaHNE OCHOBHBIX MOJIOKEHUN JaHHOTO 3aJaHus, HO:

1) m3nmaraer marepuan HEMOJIHO W JOIYCKAaeT HETOYHOCTH B OIPENEIICHUN
MOHATUH WK (POPMYIUPOBKE MPABUI;



2) He ymeeT

JOCTAaTOYHO TJIYOOKO M JO0Ka3aTelbHO OOOCHOBATh CBOU

CYXKIACHUA U ITPUBECTHU CBOH IIPUMCEPDI;
3) H3J1aracT MaTCcpruajl HCIIOCICAOBATCIbHO U AOITYCKACT OIITNOKH.

THUITIOBBIE BOITPOCHI JIUIAA CAMOIIOATI'OTOBKHA
IS TIPOBEPKH YPOBHA COOPMUPOBAHHOCTH

KOMIIETEHLIUU

Koumponupyemuwie
pazoenvt (memut)
OUCUUNIUHDL

Bonpocet 014 noozomoeku K uHOUBUOYATbHOMY YCHHHOMY
Onpocy no memam OUCUUNTIUHbBL

Paznen 1. OcHOBBI IporpaMMUpoBaHus Ha s3bike Python

Tema 1.1. bazosrie

1. Box u BeIBOA AaHHBIX. Onepanuu ¢ YUClIaMu, CTPOKAMH.
2. dopmaTHpOBaHUE
3

KOHCTPYKLIUU . YCIIOBHBIN OnepaTop
Python 4. ukiel
5. Bi1oskeHHEBIE ITUKIIBI
1. Ctpoxu, KOPTEKHU, CIUCKH
2. MHOXecTBa, CJI0Bapu
Tema 1.2. 3. CnucouHnsle BblpakeHHs: Mojenb namsTH JUisl THUIIOB

Komnexkuuu u
paboTa ¢ maMsAThIO

a3pika Python
4. BcTpoeHHbIE BO3MOKHOCTH IO pab0Te ¢ KOJUICKIIUAMHU

5. IlotokoBsIit BBOJI/BBIBOJI. PaboTa ¢ TeKCTOBBIMU (hailyilaMH.
JSON

Tewma 1.3. ®yHKITMN
A UX 0COOEHHOCTH
B Python

1. ®yukiuu. Ob6nactu BuguMocTtu Ilepenaua napameTpoB B
byHKIIIU

2. Tlo3unmoHHBIE W WMEHOBaHHBIE apryMeHThl. DyHKINUU
BBICIIMX NOPSIKOB. JIsMOna-dyHKuuu

3. Pexypcus. [lexopatopsl. ['enepaTopsl

Tema 1.4.
OO0BEKTHO-
OpHUEHTHPOBAHHOE
IPOrpaMMHUPOBAHHE

1. O6wekTHas Mmoaenb Python. Kiraccsl, momns u MeTos

2. BommeOHbIE METOIBI, IepeornpeeiecHue METOJIOB.
HacnenoBanue

3. Mogens uckmouenuii Python. Try, except, else, finally.
Monynu

Paznen 2.

bubnuotexu ais nomydeHus: 1 00pabOTKH TaHHBIX

Temsl 2.1. Moaynu
math 1 numpy

1. XapakrepucTtrka Mmoaysieit math u numpy
2. bubnuoteka math
3. bubnmoTexa numpy

Tema 2.2. Monynb
pandas

1. Xapakrepuctuka Moaysst pandas
2. bubanoreka pandas




Tema 2.3. Moaynb
requests

1. XapakTepructuka Moays requests
2. Ilporokon HTTP
3. Static API

4. API Annexc Juck

Paznen 2.

bubnuorexku 11 mosydeHus: 1 00pabOTKH JaHHBIX

Tema 3.1.
ManmaHoe
oOydJeHwHe

1. buonoruueckasi MoJiesib HEMpoHa

2. Moaenb kubepHeTUUeCKOTo HelipoHa

3. OyHKIIUN aKTHBAITUU

4. Paznuuums MEXIy HMCKYCCTBEHHBIM  HHTEJUIEKTOM,
MAIIMHHBIM 00yYE€HUEM U TITYOOKHM 00yUeHHEM

Tema 3.2. Monenu
MCKYCCTBEHHBIX
HEUPOHHBIX CETEN

. [lepcentpon. [lepcentpon Pozenbnarra

. Knnaccuduxkanus nepcentpoHoB

. OHOCTIOHBIN nIepcenTpOH. MHOTOCIOMHBIN MEPCENTPOH
. JIunenHas pa3eauMocTb

Tema 3.3.
OO6yueHue
HENPOCETH

. OGyueHue nepcenTpoHOB

. MeToapl onTUMHU3AIINU

. Metoa npsiMOro pacripocTpaHEHUsI

. MeTon rpalueHTHOTrO CIycKa

. Meton o0paTHOTro pacnpocTpaHEHUs
. O11eHKa TOYHOCTH MOJIEIHN

NN P WLWDNRERRRLOWDN PP

2.3. PexoMeHIaUM 1O OUECHUBAHUIO KOHTPOJS 3HAHMH MO pasaeiry
AUCHMILIHHBI 00y4aI0IUXCs

KoHTponbs 3HaHMII 1O pas3deny AUCHMIUIMHBI TIPOBOJAUTCS B (dopme
BBITIOJTHEHUS KOHTPOJIbHBIX 3aJJaHUM.

MakcuMajJbHOe
KOJINYECTBO 0AJLJIOB*

Kpurepun

OT1u4HOo

BricTaBnsiercs ~ oOywaromiemycs,  €Clid OTBET
MOKa3bIBAaeT TIIyOOKOE M CHUCTEMATHYECKOE 3HaHHE
BCEr0 MPOTPAaMMHOTIO Marepuajga M CTPYKTYpPbI
KOHKPETHOTO  BOIIpOCa, a TaKXEe  OCHOBHOIO
colepKaHUsT W HOBAIMUA JIEKIIMOHHOTO Kypca TIo
CpaBHEHHUIO ¢ yueOHoU juTeparypor. OOydarontuiics
JIEMOHCTPUPYET OTUETIMBOE M CBOOOJHOE BIIAJICHUE
KOHIIETITYJIbHO-TIOHATUIHBIM  allllapaToM, HayYHBIM
S3BIKOM W TEPMHHOJIOTHEH  COOTBETCTBYIOIICH
Hay4yHOH oOJylacT. 3HAHWE OCHOBHOM JHMTEpaTyphl U
3HAKOMCTBO C JIOMOJHUTEIBHO pPEKOMEHIOBAHHOM
JUTEPATYPOH. Jlornuecku KOPPEKTHOE "
yOeIuTeNIbHOE U3JI0KEHNE OTBETA

Xopouio

BrictaBnsiercss oOydaromiemycsi, €ClIM €ro OTBET
JEMOHCTPUPYET 3HaHHE y3JI0BBIX mpooJIeM
MPOTrpaMMbl U1 OCHOBHOT'O COJIEPKaHMS JIEKIIMOHHOTO




Kypca, YMCHHC IIOJIB30BaThC KOHICTITYAJIbHO
MMOHSITUHMHBIM armaparoMm B IIPpOHOECCE  aHallnM3a
OCHOBHBIX npo6neM B paMKax I[&HHOﬁ TCMBI, 3HAHUC
Ba)KHEHUIIINX pa60T N3 CIIMCKa peKOMeHIIOBaHHOﬁ
JIUTCPATYPHI. B OCJIOM JIOTHYCCKH KOPPCKTHOC, HO HC
BCCTAa TOYHOC MW AaAPTYMCHTHPOBAHHOC HM3JI0KCHHC
OTBCTa

BricTaBisiercs oOydaromeMmycsi, €CId €ro OTBET
JEMOHCTPUPYET (PparMeHTapHbIC, IOBEPXHOCTHHIC
3HAHUS BAXKHEWIIMX  Pa3JeloB NPOrpaMMbl  H
COZEpP/KAaHUA JIEKIMOHHOIO Kypca; 3aTpyAHEHUs C
UCIIOJIb30BAaHUEM HAy4HO-IIOHATUHHOIO armapara Hu
TEPMHUHOJIOTHH JTUCLIUIUINHBI; HENOJIHOE 3HAKOMCTBO C
PEKOMEHIOBAaHHOM JUTEPATYPOU; YaCTUYHBIE
3aTPyAHEHUS! C BBIIOJHEHUEM IPEIyCMOTPEHHBIX
OpOrpaMMOM  3aJlaHui;  CTPEMJICHHE  JIOTUYECKU
ONPEJEIEHHO U NTOCJIEI0OBATEIBHO H3JI0KUTh OTBET

Y 10BIETBOPUTEIBLHO

BricTaBisiercs oOywaromemycsi, €ciad €ro OTBET
JEMOHCTPUPYET  HE3HaHWe, JU00  OTPBIBOYHOE
MPEACTABICHHE O JaHHOW mpolOjeMe B paMKax
y4eOHO-IIPOrPaMMHOI0 MaTeprala; HEYMEHHE
HCIIOJb30BaTh IOHATUWHBIA anmapar; OTCYTCTBHE
JIOTHYECKOM CBSA3U B OTBETE

HeynoBneTBopuTeapsHO

* [Ipencrabieno B Tabmure 2.1.

3AJAHUS JJIS1 ITPOBEPKU YPOBHA COOPMUPOBAHHOCTHU
KOMIIETEHIIUN
Pa3nennt 1-2. OcHoBBI IporpaMmMupoBanusi Ha si3bike Python.

bubaunorexku nuis noJry4eHus: 1 00padoTKU JaHHBIX
Tembr 1.1 - 2.3

3apanue 1. [IBa BbigymanHbIX 4YenoBeuka Jlexa u Ilons, mons3yroTcs
KOKIBIA CBOEH CHCTEMOM KoopjauHar. Jleke HpaBUTCS MPEACTaBIATH ceOs B
JIEKapTOBOM MPOCTPAHCTBE, a [losne — B mossspHOM.

Hanummre nporpammy, onpeaensonyt0 KpoT4anlllee pacCTOsTHUE, KOTOPOe
HyxHO Tiportu Jleke u [lose, 9TOOBI BCTPETUTHCS.

3ananne 2. Bo Bcex 0e€3 HCKIIOUEHMSI YYEOHBIX 3aBEICHUSIX BEIYTCS
JKypHaJIbl yCIIEBAEMOCTH. OTO OTJIMYHBIM TPUMEpP MAHHBIX, MOMJIEKAIIUX
oOpaboTke.

PaccMmoTtpum xypHai JIeTHEN OJIMMIIMAIHOW IIKOJIBI, B KOTOPOW OCHOBHBIMH
MpeIMEeTaMH BBICTYMAIOT MareMmarunka, (usuka u uHpopmatuka. JlaHHble 00
ycrneBaeMocTu npencrapiensl DataFrame co cronGriamu:

name — ums;




maths — orieHka 1mo MaTeMaTHKe;

physics — orieHka 1mo gusuKe;

computer science — oreHka 1mo HHGOPMaTHKE.

Hanumure ¢QyHkiuro best, kortopas (QUIBTPYET BCEX «YAapHUKOB» B
KypHaJe.

Pa3nen 3. Heiiponnbie ceTn

Tembr 3.1 —3.3
3aganue 1. Hammcate kox Ha Python nans mpocToit HeilpoHHOH ceTH,

KJIaccupuIpyroliei BeKTopbl 1x3, riae nepBbIM djieMeHToM siBisieTcs 10.

2.4. PexoMeHIaUMH 1O OLEHUBAHMIO Pa3HOYPOBHEBLIX 3aJaHUil
o0yJammxcs

MakcuMajbHOe

Kpurepumn
KOJINYECTBO 0AJLJIOB* p p

BricTaBisiercs o0ydaroniemMycs: eCiii BBITIOJTHEHBI BCE
MyHKTBI pa0OThl CaMOCTOSITENBHO, 0€3 OMIMOOK, eCiH

OT1nnyHO o
peaIoKeH 0osiee parlioHaIbHBINA aITOPUTM PEIICHUS
3aJ1au.
BricTaBnsiercs 00ydaromiemMycs: eClii CaMOCTOSITEILHO
BBIIIOJJTHEHBI BCE€  ITYHKTHI a00TBI ONYIIIEHEI
Xopouio y P > JIOTIYI

HC3HAYUTCIIbHBIC OI]II/I6KI/I, CCJIn MPCAJIOKCH Ooiee
paHHOHaHBHBIﬁ AJITOPHUTM PCIICHUA 3aJa4H.

BricTaBisieTcsa o0OydaromeMycs: €ClIi CaMOCTOSITEIIBHO
Y 10BIETBOPUTEIBLHO (MM ¢ NOMOUIBIO IIPENOAABATENSI) BBIIOJIHEHBI BCE
NYHKTBI pa0OThI, TONYIIEHbI TPyOble OLINOKH.

BrictaBnsiercss oOydaromeMmycs: €clid C MOMOUIBIO
HeynosnerBopuTeabHO IpernoaaBaTelis BBIMOJHEHBI HE BCE IMYHKTHI palbOoTHI,
JIOTTYIIIEHBI TPYOBIE€ OMIMOKH.

* [Ipencrabieno B Tabmure 2.1.

3AJAHMSA JJIA ITPOBEPKHX YPOBHA COOPMUPOBAHHOCTH
KOMIIETEHIIUHN
Paznennt 1-2. OcHoBbI IporpaMmMupoBanus Ha si3bike Python.

bubauorexku 1151 moJiydyeHUus 1 00padOTKM JaHHBIX
Tembr 1.1 - 2.3
3ananue 1. Ecnu nHanmcate npenynpexiaeHue «He Haxumall KpacHyro
KHOTIKY!», TO e€ cpady Oe3ymHO Xouercs HaxaTh. Hanmmmre ximacc RedButton,
KOTOPBIN OMKUCHIBAET KPACHYIO KHOMKY. Kitacc nomkeH peann3oBbIBaTh METOIBI:
click() — smynupyeT HaXkaTHe KHOIIKH, BRIBOAUT coodmieHue "Tpesoca!”,
count() — Bo3BpalaeT KOJIMYESCTBO Pa3, KOTOpOe ObLIa HaXkaTa KHOIIKA.




3aganne 2. Bamemy pemenuro Oyzmer mpemocraBieHa ¢ynkmus func,
KOTOpasi He MMEET MapaMeTpoB M pe3yibTata. OHAKO BO BpeMs €€ WCIOTHEHUS
MOJKET Ipou30iiTH oaHa u3 ommobok: ValueError, TypeError uau SystemError,

BezoBute e€, o6pabdoraiite ommOKy 1 BeiBeAuTe e€ Ha3BaHue. Eciu ommoOka
He mpon30iET, BeiBeauTe cooduienue "No Exceptions".

Pa3nen 3. Heiiponnblie ceTn

Tembr 3.1 — 3.3
3apnanue 1. Tlogcuwraiite pe3yiabTaT HEHPOHHON CETH, M300paKEHHON Ha

PHUCYHKE, HCITOJIB3YS PYHKIIMIO CUTMOM/I, U €€ OIIMOKY, UCToib3ys MSE.
. 2 - 2 - 2
MSE — (ii—a) +(i,-a,) +...+(i,—a,)
n
fSingid (X) = 1+e%" fs;gmoid (X) = fsigmoid (X) ) (1_ fsigmoid (X))

I[aHHBIe: |1:1, |2:0, W1:0,45, W220,78 ,W3:-0,12 ,W4:0,13 ,W5:1,5 ,W6:-2,3.
Pemmths mocTaBiaeHHyI0 3aa4y MO CIASAYIONIMM HAadalbHBIM JIaHHBIM: |1=1,
1,=0, wj = W; XN, rae N — HOMEp MO CIMHCKY B KypHAJIE.

BOITPOCHI K 9K3AMEHY 110 PA3JAEJIAM (TEMAM) AUCIUIIJIMHBI

1. BBoa wu BbIBOA JAaHHBIX. Omnepanuu ¢ 4YUCIaMH, CTPOKAMH.
dopmMaTUpOBaHUE
2. YcnoBHBIN omepaTop
[ukasl
BrnoxeHHbIEe IUKIIBI
CTpokH, KOPTEXKH, CHUCKH
MHoxkecTBa, CI10Bapu
Cnucounble BeIpakeHust Mojiesib mamsiTy Jy1sl TUTIOB s3bika Python
BcTpoeHHbIe BO3MOXKHOCTH 110 padoTe ¢ KOJUICKIHSIMU

©oND U A ®

[ToTokoBBIM BBOA/BBIBOA. PaboTa ¢ TekcToBhIMH aiimamu. JSON
10. ®ynkuun. Ob6nactu Buaumoctu [lepenaya mapameTpoB B GyHKIIMH



11.

HOBI/IHI/IOHHI)IG U HMCHOBAHHBIC APryMCHTEI. CDYHI(LII/II/I BBICIIIHUX

nopsaakoB. JIsmOna-pyHkium

12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22,

Pexypcus. Jlekopartopsl. I eHepaTopsl

Oo6bexTHas mozenb Python. Knaccel, mosst u MeToib
Bomnie6ubie MeTobl, iepeonpeaeieHue MmeroaoB. HaciaenoBanue
Monens uckirouenuit Python. Try, except, else, finally. Moxynu
Monaynu math u numpy

Monyns pandas

Monyib requests

buonornueckas Moenb HEMPOHA

Mopnenb kuOepHETHYECKOTO HEHpOoHa

OYHKIMY aKTUBAIUU

Paznmuunst MeXIy HMCKYCCTBEHHBIM  HMHTEIUIEKTOM, MAIIMHHBIM

oOy4eHHEM U IITyOOKUM 00yYeHUEM

23.
24,
25,
26.
27,
28.
29.
30.
31.
32.

[lepcentpown. Ilepcentpon Po3zenbnarra

Knaccuduxanus nepcentpoHoB

OnHOCHOWHBIN NepcenTpoH. MHOTOCIIOWHBIN TEPCENTPOH
JIunenHas pa3eIumMocThb

OO0yueHne nepcenTpoOHOB

MeToapl OITUMHU3AINN

Meton npsiMOro pactipoCTpaHEeHUS

Meton rpau€HTHOTO CIyCcKa

Meton 06paTHOTO pacpOCTPAHSHUS

OneHka TOYHOCTH MOJIENN



MUHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3BOBAHU S
POCCUIMICKOU ®EJIEPAIINN
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIO/[)KETHOE OBPA30BATEJILHOE
YUYPEXJIEHUE BBICIIEI'O OFPA3OBAHU S
«JOHELIKAST AKAJIEMIS YIIPABJIEHMS Y TOCYJIAPCTBEHHO! CJIVKBbI»

Hanpasaenue noarorosku 09.03.03 Ilpukiaaanas nagopmaruka
Hpoduas «Ilpukiagnas MHPOPMATHKA B yIIPABJIEHUH KOPIOPATUBHBIMH
HH(OPMANMOHHBIMH CHCTEMAMID)

Kadenpa unpopmManuoHHbIX TEXHOJIOT U

Jucuunauna «HelipoHHBIE ceTH M HCKYCCTBEHHBIH HHTELIEKT HAa Pythony
Kypce 3 Cemectp 6 Dopma o0yueHUsi 0OUHAS

3K3AMEHAIIMOHHBINA BUIET Nel

Teopernyeckue BONPOCHI.
1. Beom wu BBIBOA gaHHbIX. Onepauuu ¢ YUCIaMH, CTPOKAaMU.

dopmMaTUpOBaHUE.
2. Moaynu math u numpy.

IK3amenamop.
YTBepkKACHO HA 3aceaHuu Kaeapbl « » 20 r. (mpoTokoi
Ne OT «___ » 20 1)

3ae.kagheopotii: H.B. bpanyn




