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1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[{enbro OCBOEHUS NUCUUIUIMHBI SBJISETCS pa3BUTHE HABBIKOB MPOTpaMMHUPOBAHUS Ha

si3bike Python iyis pa3paboTKH CHCTEM MCKYCCTBEHHOTO HHTEIUICKTA. 3a1a4uu

JTUCIUILIMHBL: UMETh IIPeJICTaBIeHuEe 0 cOope, 00padoTKe U aHAIHM3e JaHHBIX B Cpelie

nporpammupoBanus Python, BBeeHre B aBTOMATH3HPOBAHHBIE METO I PA0OTHI C

JAHHBIMU, KOTOpBIE OYAYT UCIOIB30BATHCS 7151 O0yUEHUS MOJIeIel MallIMHHOTO
oOy4eHwUS.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucrumaraa OCHOBBI IPOrpaMMUPOBaHHUs Ha si3bike Python BXoauT B 4acTh
y4eOHOTO J1aHa GOPMHUPYEMYIO YIaCTHHKaAMH 00pa30BaTEIIbHBIX OTHOIICHUH
00pa3zoBaTeILHON MPOTPAMMBI.

JIist u3y4deHwus! TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIAJCHHS),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIUILTNH/ TPAKTUK:

HET

3uanus (yMEHUs, BJIQJICHUS), IOJTYICHHBIC IPU U3y4CHUU JTAHHOUN JTUCITUTUTHBI
OyayT HEOOXOIMMBI JJIsT U3YICHUS TUCITUILINH/TIPAKTHK:

CoBpeMeHHBIE KOHCTPYKITMOHHBIC U HHCTPYMECHTAILHBIC MATEPHUATIBI

[Tpou3BoICTBEHHAS IPAKTUKA, TIPEITUILIOMHAS TIPAKTHKA

[ToaroToBka K mporeIype 3aiuThl ¥ 3alUTa BBITYCKHOW KBaTH()UKAIIMOHHOM
paboThl

3 Komnerenuuu o0y4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS) M INIAHMPYeMble pe3yJibTaThbl 00y4eHus!

B pe3ynbrare ocBoeHUs AUCUUILIMHBL (MOAYs) «OCHOBBI IPOrpaMMUPOBAHUS Ha
si3bike Pythony oOyuarommuiicst 10KeH 00J1a1aTh CICAYIOIUMHA KOMITETCHIHSIMU:

Kon unaukaropa WNHaukaTop AOCTHIKEHUS KOMITICTCHITUH

I1K-5 CnocobeH nccnenoBaTh NPUMEHEHUE UHTEUIEKTYAJIbHBIX CUCTEM JUIS Pa3IMYHbIX
MPEAMETHBIX 00JlacTei

I1K-5.1 Hccnenyer HanpaBieHUs: IPUMEHEHUS CUCTEM UCKYCCTBEHHOTO
MHTEJUIEKTA JIJIsl pa3IMYHbIX IPEIMETHBIX obacTen

3HaeT: HaIPABJICHUS PA3BUTHS CUCTEM MCKYCCTBEHHOI'O MHTEIIIEKTA,
METO/IbI JEKOMIIO3ULIMH PEIIAEMBIX 33Ja4 C UCIIOJIb30BAHUEM
HCKYCCTBEHHOI'O MHTEIIJIEKTA;

YMeeT: oCcyIecTBIATh IEKOMITO3ULIMIO PEIIAEMBIX 3a]a4 €
VICII0JIb30BAaHUEM MCKYCCTBEHHOTO MHTEJUIEKTA

[1K-5.2 Bo161upaeT KOMIIEKCH METOZ0B U HHCTPYMEHTAJIBHBIX CPEJCTB
MCKYCCTBEHHOI'O MHTEJIJIEKTA JJIsl PEeLIeHUs 3a7a4 B 3aBUCUMOCTH OT
0COOEHHOCTEH TPeIMETHON 00J1acTH

3HaeT: MeTO/Ibl U MHCTPYMEHTAJIbHBIE CPEJICTBA CUCTEM UCKYCCTBEHHOTO
MHTEJJIEKTa, KPUTEPUH UX BBIOOpA U METO/bl KOMIUIEKCUPOBAHUS B
pamMKax MPUMEHEHHs] HHTErPUPOBAHHBIX THOPUAHBIX HHTEIIEKTYaTIbHBIX
CUCTEM pa3IN4YHOI0 Ha3HAUYEHNUS;

YMeeT: BBIOUpATh U KOMIUIEKCHO IPUMEHSATh METO/IbI U
MHCTPYMEHTAJIbHBIE CPEJICTBA CUCTEM UCKYCCTBEHHOTO MHTEJUIEKTA,
KPUTEPUU UX BBIOOPA;

HMmeeT npakTUYECKUH OIBIT: MPUMEHEHHS] HHCTPYMEHTAIBHBIX CPE/ICTB
CUCTEM HCKYCCTBEHHOT'O MHTEJIEKTAa B METAINTYPrUUECKUX MpoIieccax 1
MeTaJJIOBEICHUH; HAITMCAHUS TPOrpaMM Ha si3sike Python; moxbopa
MHCTPYMEHTAIBHBIX CPEJCTB CUCTEM UCKYCCTBEHHOI'O MHTEIJIJIEKTA JIJIst
METaJTypruuecKOil MPOMBIIIIEHHOCTH




I1K-6 CriocobeH BIOMpATh M y4aCTBOBATh B MPOBEJCHUN YKCIIEPUMEHTAIBHOM MTPOBEPKH
paboTOCIOCOOHOCTH MPOrPaMMHBIX IUIAT(OPM CUCTEM, OCHOBAHHBIX HAa 3HAHUSX IO
obecrieyeHn1o TpedyeMbIX KputepueB 3(ppeKTBHOCTH M KauecTBa ()yHKIIMOHUPOBAHUS

I1K-6.1

Bri6upaer nporpaMMHbIe mI1aT(HOPMBI CUCTEM HCKYCCTBEHHOTO
UHTEJJICKTA

3HaeT: OCHOBHBIE KpUTepHH 2P PEeKTUBHOCTH U Ka4ecTBa
(GYHKIIMOHMPOBAHMS CHCTEMBI HCKYCCTBEHHOTO HHTEIUIEKTa: TOYHOCTH,
PEIEBaHTHOCTH, JOCTOBEPHOCTb, IIEJIOCTHOCTh, OBICTPOTA PEIICHUS
3a/1a4, HaJIeKHOCTb, 3AIIUIICHHOCTh (DYHKIIMOHUPOBAHUS;

VYMeeT: BEIOHpATh U IPUMEHSTH IIPOrPaMMHBIE IIIaT(HOPMBI CUCTEM
MCKYCCTBEHHOTO MHTEJICKTA C YUETOM OCHOBHBIX KPUTEPHEB

3P PEKTUBHOCTH U KauecTBa (PYHKIIMOHUPOBAHUS

I1K-6.2

YyacTByeT B IPOBEICHUH dKCIIEPUMEHTAIBHON IPOBEPKU
paboTOCIOCOOHOCTH CUCTEM UCKYCCTBEHHOTO UHTEIIEKTA

3HaeT: METO/Ibl TIOCTAHOBKH 33/1a4, IPOBEICHUS U aHAJIN3a TECTOBBIX U
9KCIIEPUMEHTAIBHBIX UCTIBITAHUHN pabOTOCTIOCOOHOCTH CUCTEM,
OCHOBaHHBIX Ha 3HAHMIX

YMeeT: cTaBUTh 33/1a4H U y4aCTBOBATh B MPOBEJACHUH TECTOBBIX U
9KCIIEPUMEHTANBHBIX UCTIBITAHUHI pabOTOCTIOCOOHOCTH CUCTEM,
OCHOBaHHBIX Ha 3HAHUSX, aHAIM3UPOBATH PE3YJIbTAThl U BHOCHUTD
U3MEHEHUS

HmeeT npakTUYECKUH OIBIT: UCIIOJIB30BAHUS CPEIbI MPOTPAMMHUPOBAHUS
Ha s13bIKe Python; B ipoBeIeHNHU SKCIIEPUMEHTATIBHOM POBEPKH
paboTOCIOCOOHOCTH TPOrPAMMHBIX TUIAT(HOPM CUCTEM, OCHOBAHHBIX Ha
3HAHUSAX, 110 00ECIIeUeHHUI0 TpeOyeMbIX KpuTepreB 3pPeKTUBHOCTU U
KauecTBa ()YHKIIMOHUPOBAHUS B METAJLTyprHH




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3a4eTHbIX eaunul] 108 akaja. yacoB, B TOM

qHCIIe:
— KOHTakTHas pabora — 35,1 akaz. 4acos:

— aynutopHas — 32 akaj. 4acos;

— BHeayauTopHas — 3,1 akaj. 4acos;

— camocTosTenbHas pabora — 37,2 akaj. 4acos;

— B (popme npakTuieckoil moarotoBku — 0 akai. yac;

— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas % o
o KOHTaKTHas paboTa E z dopma TeKyIero
E (B akaz. yacax) g X Bun KOHTPOJL
Paznen/ Tema 3 = . Ko
A S 5 S | camocTosrensHOl | ycrieBaemocTH 8
JTUCLUTUTAHBI 3 [~ 6 . | xommerenyu
O g g padoTHI MPOMEKYTOTHON
Texk. mal. | mpaxT. e aTTeCTalnuu
3aH. 3aH. | O &
1. OcHoBpl s13b1Ka Python
1.1 OcHoBHBIE CBOHCTBA
Python. Ctpykrypa
nporpammel. [lepementsie B 2 Y eTHBI OIPOC TIK-5.1, TIK-
Python. UnentudgukaTops. P 5.2
Brox-BeiBog naHHBIX. THIEL
MEPEMEHHBIX
1.2 Knaccupuxanust
onepatopoB. CTpyKTypHbIE 2 YerHbli onpoc TIK-5.1
omeparops! Python
1.3 Cunrakcuc
B . .
TOATIPOTPANIM. LIPOTCAYPRI 2 YCTHBIN onpoc TIK-5.1
dynkuuu. Buast
MOJIIPOrPaMM
1.4 TlocnenoBaTeNbHOCTH.
OcHOBHBIE (QYHKIUHU JUIS
paboTsl ¢
MOCJIEI0BATEILHOCTIMH. 1 2 Y eTHBL OIPOC TIK-5.1, TIK-
MmuoxecTBa. DyHKIHUU P 5.2
paboThI ¢ MHOXKECTBaMH.
CrnoBapu. @yHKIUHN pabOThI
CO CJIOBApSIMH
1.5 OcHoBbI paboTHI B cpejie N TIK-5.1, TIK-
1 Texkymuii KOHTPOJIb
nporpamMmmupoBanus Python 5.2
1.6 Pemenue 3agau ¢ Ny TIK-6.1, TTK-
1 Tekymuii KOHTPOJTb
YCIOBUSMH U LIUKJIAMU 6.2
1.7 Pemenune 3agau ¢ N TIK-6.1, TIK-
2 Texkymuii KOHTPOJIb
MOJIIPOrpaMMaMHU 6.2
1.8 Pemrenue 3amad ¢
HCTIOJIb30BaHUEM 1 Texymuii KOHTPOIb TIK-6.1
CTPYKTYypHBIX THIOB Python
1.9 Uzyuenue 12 JlononHurenpHas Y CTHBI OIPOC IIK-5.1, TIK-
JIOTIOJTHUTEJILHOTO aureparypa 1 P 52




MaTepurajia 1o OCHOBaM
anre6pe U reOMETPUHU Ha

Python

Wroro no pazneny

12

2. Ucnons3oBanne 6nOIMOTEK

Python st anamisa u 06paboTkH

JaHHBIX

2.1 Monynu 6uOIMOTEKH
NumPy: random, linalg —
MOJTYJIb JUIsl paOOTHI C
nuHeHO# anre6poit; fft
(bsIcTpOE ITpeobpazoBaHue
Dypne); paboTa ¢
maccusamu; polynomial
(paboTa ¢ moMHOMaMH) U

7p.

VYcTHbIH onpoc

IK-5.1, IIK-
5.2

2.2 O6paboTka
n300paKEHHUI B Pa3InYHBIX
¢dopmarax (JPEG, PDF,
PNG u np.). Co3nanue
BBICOKOKA4EeCTBEHHBIX
BU3yaITU3alUH THITA
JIMHEHHBIX HATPAMM,
TECTOTPaMM, THarpaMM
pas3bpoca u ap. Uuterparus
Matplotlib ¢ qpyrumu
Ooubimorexkamu

YceTHbIi onpoc

IIK-5.1, IIK-
5.2

2.3 O0bekThI Series u
DataFrame. Onepanuu
mexny DataFrame u Series.
Apudmerryeckue onepanyn
Y BEIpAaBHUBAHUE JaHHBIX

VYcTHbIi ompoc

IIK-5.1, TIK-
52

2.4 Mcnonp30BaHue
6ubmmorekn NumPy

Texymuii KOHTPOJIb

IIK-5.1, TIK-
52

2.5 Buzyanuzanus JaHHBIX C
HCIOJIb30BaHUEM
oubmorexu Matplotlib

Texkymuii KOHTPOJIb

TK-5.1, TIK-
5.2

2.6 Pabora ¢ 1aHHBIMU C
HCIIOIB30BaAHNEM
oubanorexu Pandas

Texkymuii KOHTPOJIb

TK-5.1, TIK-
5.2

2.7 Uzyuenune
JOTIOJTHATEITLHOTO
Marepuaa mno
MPOTPaMMHUPOBAHUIO Ha
si3pike Python

13,2

OcHoBHas
nureparypa 1-2

Texkymuii KOHTPOJIb

TIK-5.1, TIK-
5.2

2.8 Dk3aMeH

12

OcHoBHas
nureparypa 1, 2.
JlonmosiHUTEIBHAS

mutepatypa 1

Hroroserii TecT

TK-5.1, TIK-
5.2

HWroro no pazaeny

11

25,2

Hroro 3a CEMECTP

16

16

37,2

OK3aMCH

HToro no nuCuMIUIMHE

16

16

37,2

OK3aMCH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jnis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM paboThI B KauecTBe
00pa3oBaTEeNbHBIX TEXHOJIOTHH B MPETOAaBaHUM JUCIUTUTMHBI «OCHOBBI POTPAMMHUPOBAHHS
Ha s13bIKe Pythony ucnosb3yroTes TpaJAuOHHAs K MOIYJIBHO - KOMIIETEHTHOCTHASI
TEXHOJIOTHH.

Jnst u3ydeHus AUCHUILTHHBL «OCHOBBI IPOrPaMMHUPOBaHHUs Ha si3bike Pythony
MPEIyCMOTPEHBI MPAKTHYECKHUE 3aHATUSI B KOMITBIOTEpHOM Kjiacce. B pamkax
MHTEPAKTUBHOTO 00yueHus npumensiercst | T-meTonbl (MCIIoNb30BaHIE CETEBBIX
MYJIbTUMEIUHHBIX Y4EOHUKOB pa3padOTYMKOB IPOTPAMMHOTO 00ECTICYEHHSI, HIEKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB IO JaHHOW JUCHHILTNHE, B TOM uncie u DOP kadenpsr); MmeTos
00y4eHHS B COTPYAHUYECTBE — IPOXOXKICHHE BCEX ATAMOB U METOAOB paboThl ¢ DBM;
npobiIeMHOe 00yUeHUe; MHANBUIYaJIbHOE 00yUYEeHHUE.

Peanu3anus KOMIIETEHTHOCTHOTO MOJIX0Aa IPEyCMAaTPUBAET UCTIONb30BaHUE B
y4eOHOM IpoIecce aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATHI B COYECTAHUH C
BHE-ay/IUTOPHON pabOTOM C 11eIbt0 GOPMUPOBAHUS U PA3BUTUSA IPOPECCHOHATBHBIX
HaBBIKOB 00yYaroIuXcs.

[Tpu npoBeeHNM yueOHbIX 3aHATHIH 00eCeYMBaeTCsl pa3BUTHE Y 00yJaromuxcs
HaBBIKOB KOMAaHHON pabOThl, MEXIMYHOCTHON KOMMYHUKAIIUH, IPUHATHS PELLICHUH,
JUJIEPCKUX KAueCTB.

Hcnonb3yroTes cineayroimuye BUuabl U (OpMbl 3aHATHH € UCIIOJIb30BaHUEM
TPaIULMOHHBIX U MHHOBALIMOHHBIX TEXHOJIOTIHH:

[TpakTHyeckoe 3aHsTHE, IOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUIN M HaBBIKOB
0 MIPEUIOKEHHOMY JITOPUTMY.

TexHonoruu npodaeMHOro 00yueHus: — opraHu3alyst 00pa3oBaTeIbHOrO Mpolecca,
KOTOpas [IperosaraeT HoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/JaHHE yUEOHBIX MPoOIeM-
HBIX CUTYyalluil JUIsl CTAMYJIMPOBAHUS aKTUBHOMH 1M03HABATEIbHOMN 1€ TEIbHOCTH CTYICHTOB.

[TpakTuyeckoe 3aHsATHE B POpPME IPAKTUKYMa — OpraHu3alus yueOHoi padoTsl,
HanpaBJIeHHas HA PeLIeHnEe KOMITJIEKCHON y4eOHO-TI03HaBaTeIbHOM 3a7jauu, TpeOyromei ot
CTY/IeHTa MIPUMEHEHHS KaK HayYHO-TEOPETUYECKUX 3HAHUM, TaK U MPAKTUUYECKUX HABBIKOB.

TexHOoI0rMM NPOEKTHOr0 00Y4YEeHHUsI — OpraHu3alus 00pa3oBaTeIbHOTO Mpolecca B
COOTBETCTBHUH C AJITOPUTMOM MOITATHOT'O peIIeHUs MPOOIEMHON 3a1a4K UM BBITOJTHEHUS
yueOHoro 3ananus. [IpoekT npenmnonaraeT COBMECTHYIO yueOHO-TI03HABATENbHYIO
JesITebHOCTD IPYIIBI CTYACHTOB, HAIIPABJICHHYIO Ha BRIPA0OTKY KOHIICTILIMH, YCTAHOBIICHHE
1esel u 3a1a4d, GopMyJIHPOBKY 0XKHJIAEMbIX PE3YJIbTAaTOB, ONPE/IEeNeHNE IPHUHIIUIIOB U
METOAMK peIlIeHUs TOCTAaBICHHBIX 33/1a4, IUTAHUPOBaHHUE X0a padoThl, MOUCK JOCTYIHBIX U
ONTUMAJIBHBIX PECYPCOB, MO3TANHYIO PEAIN3ALUIO TUIaHa paboThI, TPE3EHTALUIO
pe3yabTaToOB pabOThI, UX OCMBICIIEHUE U PEDIEKCHIO.

WHTepakTHBHBIE TEXHOJIOTUU — OpTaHU3alys 00pa30BaTeIbHOTO Mpolecca, KoTopast
npernosiaraeT akTHBHOE M HEIMHEHHOEe B3aUMO/ICHCTBUE BCEX YUaCTHUKOB, JOCTHKEHHE Ha
9TOM OCHOBE JINYHOCTHO 3HAYMMOTO JJIsl HUX 00pa3oBareiabHOro pesynsrata. Hapsay co
CHEeLUATU3UPOBAHHBIMU TEXHOJIOTUSAMHU TaKOT'O POJia MPUHIIUIT HHTEPAKTUBHOCTH
MIPOCIICKUBAETCS B OOJIBIIMHCTBE COBPEMEHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH.
HHTEepakTHBHOCTH M0/Ipa3yMeBaeT CyObeKT-CyObEKTHbIE OTHOIEHHUS B X0J1€
o0pa3zoBaTeNbHOIO Ipoliecca U, KaK CleJCTBUEe, JOPMHUPOBAHUE caMOpa3BUBAIOLIECHCS
MH(POPMAIIMOHHO-PECYPCHOM CPEIbI.

6 YueOHO-MeTOqUYECKOE 00ecTieyeHHe CAMOCTOATEIbHOM PadoThl 00yUaroIIHXCSl

HpCI[CTaBJ'ICHO B IPUJIOKCHU N 1.

7 OueHO4YHbIE CPEeICTBA ISl IPOBEACHUS POMEKYTOYHON aTTeCTAllul
[IpencraBieHbl B TPUIIOKEHUU 2.



8 YueOHO-MeTOnM4YEeCKOEe M HH(POPMALIMOHHOE 00eclieYeHHe U CHUILINHBI

a) OcHoBHas JIMTepaTypa:

1. lemumoBa, JI. A. MHTeIIeKTyalIbHBINM aHAJIN3 TaHHBIX Ha si3bike Python : yueGHo-
Meroaudeckoe mocoowue / JI. A. JlemuymoBa. — Mocksa : PTY MUPDA, 2021. — 92 ¢. —
Texcr : anexTponHbIi // JIanb : 3neKTpoHHO-OnbIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/218693. — Pexxum noctyna: s
aBTOPU3. II0JI30BATEIICH.

2. bop3ynos, C. B. fI3biku nporpammupoBanus. Python: pemenune cioxHbIx 3a1a4 /
C. B. bopsynog, C. [I. Kypranun. — Cankr-IletepOypr : Jlanb, 2023. — 192 ¢. — ISBN 978
-5-507-45923-0. — TexkcT : aneKTpoHHbIM // JIaHb : AIEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/319394.— Pexum
JOCTYMA: JUIsl aBTOPHU3. TIOJIb30BATEIICH.

0) JonosHuTebHAS JUTEpaATYypA:

1. lemumoBa, JI. A. KnactepHsiii ananus. Python : yue6Hoe mocobue / JI. A.

HemunoBa. — Mocksa : PTY MUPDA, 2022. — 103 ¢. — TekcT : anekTpoHHbIi // JIaHb :
aJIeKTpoHHO-OnOmoteynas cuctema. — URL: https://e.lanbook.com/book/240092. — Pexum
JOCTYTA: ISl aBTOPHU3. TIOJIb30BATEIICH.

2. UudopmanmoHHble TEXHOJIOTUU B MH)KEHEPHBIX pacyerax: SMath u Python / B. @.
Ouxkos, K. A. Opnos, lO. B. Uyznosa [u np.]. — Cankr-IlerepOypr : Jlans, 2023. — 212 c. —
ISBN 978-5-507-45821-9. — Tekcrt : aneKkTpoHHbIH // JIaHb : 37EKTPOHHO-OMOIMOTEYHAS
cuctema. — URL.: https://e.lanbook.com/book/319406. —

Pexxum nocTyna: uist aBTOpHU3. MOJIb30BaTEIICH .

B) MeToanueckue yKa3zaHusi:

1. Kocunun, . FO. S3b1k nporpammupoBanus Python : yueGHO-MeToqrueckoe
nocobue / [1. FO. Kocunma. — Munck : BI'Y, 2019. — 136 ¢. — ISBN 978-985-566-746-
0. — Texcrt : anekTpoHHsIi // Jlansb : anekTpoHHO-OnOMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/180546. — Pexxum goctyma: st
aBTOPH3. NIOJI30BATEIIEH.

r) [lporpammuoe odecnieuenne u UnTepHeT-pecypcehi:

IIporpammHoe odecnevenue

HaHMi_II{SBaHHe Ne norosopa Cpoxk nelicTBUs TMIIEH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 06eccpovHO
Professional
JetBrains
PyCharm CBOOOJTHO pacIpOCTpaHsIEMOe
Community 1o Oeccpouno
Edition
IIpodeccuonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBanue kypca Ccpuika
Pocenicxas  Tocynapesennas  bubmmorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru
OnexTpoHHbIe pecypcehl 0ubanorexku MI'TY um. hitps://host.megaprolib.net/MPO109/Web
I''1. HocoBa ) ' '
HarnonanbHas H”HPOpPMaLMOHHO-aHAINTHYECKAs
cucrema — Poccuiickuii wHzmexc nayuynoro | URL:https://elibrary.ru/project risc.asp

uutupoBanus (PUHIL)



https://e.lanbook.com/book/218693
https://e.lanbook.com/book/319394
https://e.lanbook.com/book/240092
https://e.lanbook.com/book/319406
https://e.lanbook.com/book/180546
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web
https://elibrary.ru/project_risc.asp

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MartepuanbHO-TEXHHUECKOE 00eCTIeueHIE TUCITUTUTMHBI BKITIOYAECT:

VY4eOHbIe ayTUTOPUU AJI IPOBEACHUS 3aHATHH JIeKInoHHOoro Trna (123M, 227M):

- MyJIbTUMEUIHbIE CPEICTBA XPaHEHMUs], [Iepeiayll U MPeICTaBICHUS HHPOPMALIUH.

- KOMIUJIEKC TECTOBBIX 3aJJaHU JIJIsl IPOBEACHUS TPOMEKYTOUHBIX U PyOEIKHBIX
KOHTPOJICH.

Y4eOHble ayAUTOPUH [T IPOBEICHUS MPAKTHUECKUX 3aHATHH, 3aHATHIA
CEeMHUHAPCKOT'0 THIIA, TPYIIOBBIX M WHAWBUYAIbHBIX KOHCYIbTAIUN, TEKYIIET0 KOHTPOJIS U
IIPOMEXYTOUHOH arrectanuu (227a, 139M):

- MyJbTUMEUIHbIE CPECTBA XPAaHEHHS, TIepEIaur U TPEACTaBICHUS HHPOPMAIIH.

- KOMILJIEKC TECTOBBIX 33JJaHU JJIsl IPOBEACHHS TPOMEKYTOUHBIX M PYOEIKHBIX
KOHTPOJIEH.

[TomemeHust At CaMOCTOSTENLHOM paboThl (227a, 139M):
- IepCOHaJIbHBIC KOMIBIOTEPHI ¢ TakeTroM MS Office, Beixogom B UHTEpHET U C
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00Pa30BaTENBHYIO CPEly YHUBEPCHTETA.

[Tomernienue Uit XpaHEHHUS U TPOPUIAKTHUECKOTO 00CITY>)KUBAaHUST Y4€OHOTO
o0opynoBaHUS:

- mKaQbl 715 XpaHEHUs y4eOHO-METOIMYECKOM TOKYMEHTAIIUH, YYeOHOTO
o0opynoBaHus U y4eOHO-HATISIIHBIX TOCOOHIA.



IIpunoxenue 1. YueOHo-MeTOANYECKOE O0eclieYeHHE CAMOCTOATEIbHO PadoThl 00y4aroMXCH

[To mucummuHe «lIporpammupoBanue Ha s3bike Python» mpemycMorpeHa aymuTopHass H
BHEAYIMTOPHAS CAMOCTOATEbHAS pab0oTa 00yJarOIINXCs.

AynuropHasi caMmOCToOsITeJIbHasi paboTa CTYIEHTOB IMpEAroJiaraeT OTBETHl Ha BOMNPOCH Ha
MPAKTUYECKUX 3aHATHIX MPU 3a1uTe padoT.

I[IpumMepHbIe BONPOCHI AJIsl YCTHOTO ONPOCA U 3aIUTHI MPAKTHYECKUX PadoT U 3ayeTa:

. Kakue 3HaeTe npuHUMITBI IPOrpaMMUPOBaHUs?

. UeM oTnu4aoTCA MpoLeaypHas u 00beKTOB-OPUEHTUPOBAHHAS MapaAUTMbl TPOrPaMMUPOBAHUS?
. Kakue ocnoBubie mpuntumnel OOIT (HacieqoBanue, MHKANICYIISIHS, TOTUMOp(I3m)?
. UTo Takoe MHOXKECTBEHHOE HaclieioBaHue?

. Python - untepnpeTupyemslii 136IK WM KOMITWIAPYEMBIi?

. Kakue ectp MeHstomuMecs U NOCTOSIHHBIE TUITBI JTaHHbBIX?

. Uto Takoe 06acTh BUAUMOCTH TEPEMEHHBIX?

. Yro Takoe introspection?

9. Pazauna mexny is u ==?

10. Pazauma mexxay  init . ()u__new _ ()?

11. B uem paznuiia Mexay NOTOKaMH U mpoleccamu?

12. Kakue ecTb BUAbI UMIIOpTa?
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13. Yro Takoe kiacc, urepaTop, reuepatop?

14. Yto Takoe MeTakiacc, nepeMeHHas nukia?

15. B yem pa3znuna mexny staticmethod u classmethod?

16. Kakue ectb OCHOBHBIE MOIMYJISIPHBIE MTAKETHI (requests, pytest, etc)?
17. Yro Takoe lambda-dynkmmn?

18. Uto o3Hauaet *args, **kwargs i Kak OHU UCTIOJIB3YIOTCSI?

19. Yrorakoe exceptions, <try-except>?

20. Kak ncnonms3oBaTh BcTpoeHHbIe koutekimH (list, set, dictionary)?

IIpumepHbIe 3a1aHus UIS1 IPAKTHYECKUX PadoT M 3aueTa:

1. Hanucarp ¢ynkuuio arithmetic, nmpuHUMaronIyto 3 aprymMeHTra: IepBble 2 - 4Hcia, TPeTHH -
orepanusi, KOTopast J0JbKHa ObITh MPOM3BEACHA HaJ HUMH. Eciu TpeTuil apryMeHT +, CIOXKHUTh UX;
€CJIM —, TO BBIYECTh; * — YMHOXHTB; / — pa3ienuTh (epBoe Ha BTOpoe). B ocTanmbHBIX ciryyasx
BEepHYTH cTpOKy "HeusBecTHas oneparus'.

2. Hammucarp ¢ynkmuio is_year leap, mpuHHMaromyto 1 aprymeHT — roji, ¥ Bo3Bpalarnyw True,
€CJIM T'OJ] BUCOKOCHBIH, 1 False nnaue.

3. Hanmcarp dyHKIHIO square, MpUHUMAOIIYIO 1 apryMeHT — CTOPOHY KBaJipaTa, ¥ BO3BPAIIAIOIIYIO
3 3HaueHus (C MOMOIIBIO KOPTEXa): epUMETp KBajpaTa, IUIONIa/lb KBaJpaTa U JMaroHajib KBajapara.
4. Hanmcarp (QyHKIMIO season, MpUHUMAMONIYI0 | aprymeHT — HOMep mecsna (ot 1 go 12), u
BO3BpAILAOILYIO0 BpEMs I'oJla, KOTOPOMY 3TOT MECSILl MPUHAUIEKUT (3MMa, BECHA, JIETO WJIK OCEHB).

5. Hammcate ¢yHkmuto is_prime, nmpuHMMapmyr | aprymeHT — uymcno ot 0 mo 1000, u
BO3Bpamiamonryto True, ecnu oHo npoctoe, u False - nnaue.

6. Harmcats Gpynkmmto date, mpuHUMaromyto 3 apryMeHTa — JeHb, MecsiIl 1 To1. BepayTs True, ecu
Takas JlaTa ecTh B HaIlleM KajeHnaape, u False nnaue.



IIpunaoxenue 2. Iliianupyemsblie pe3yibTaThl 00y4eHHs H OLIEHOYHbIE CPEACTBA /ISl IPOBeAeHHA

NMPOMEXKYTOYHOM ATTeCTAlUN

Kon

I/IHZII/IKaTOplIOCTH)KeHl/ISIKOMIIeTe

OueHouyHblecpeCcTBA

HHANKATOpa HIMH
IIK-5: Cnocoben ucciedosams npumeHnenue UHmMeIeKmyaibHblX CUCIEM 05 PA3IULHBIX NPEOMENHbBIX
obnacmei
IK-5.1 IIpuMepHBIe BONIPOCHI 1JIs1
Hccenenyer HanpapieHus YCTHOTIO ONIPOCa U 3alIUThI
TPHMCHCHIS CHCTEM NpaKTHYECKUX PaboT u 3a4era:
MCKYCCTBEHHOTO MHTEIUICKTA JUIA | 4 "o e oo TIpHHIATIBL
Pa3IMYHbIX MPEIMETHBIX 00IacTel
3HaeT: HaIlpaBJICHUs Pa3BUTHS TpOTpaMMUpOBAHHA?
CHCTEM HCKYCCTBEHHOTO 2. Yem oTnmyaroTCs MpoueaAypHas v
MHTEJUIEKTa, METO/IbI 00BEKTOB-OpPUCHTUPOBAHHAS
JEKOMIO3UIUK PEIAEMBIX 38124 C | MapagurMbl IPOrPaMMUPOBAHHUS?
HCTIONB30BAHMEM HCKYCCTBECHHOTO | 3. Kakie OCHOBHBIE IIPHHIIAIIBI
MHTCJIICKT, OOII (macnenoBanue,
YMeerT: ocynecTBIsATh
JIEKOMITO3UIINIO PEIIaeMBbIX 33134 C MHKAICYIALHA, NOTUMOPHHU3M)?
UCTIOJIb30BAaHUEM HCKYCCTBEHHOTO 4. o TaKOE MHOMKECTBEHHOE
HHTEIUIeKTa HacnenoBaHue?
5. Python - uaTepnpeTupyemsbiit
SI3BIK WJIM KOMIIMIIMPYEMBII?
6. Kakue ectp MeHsIOImMECS U
MIOCTOSTHHBIE THIIBI ITaHHBIX?
7. Yto Takoe 00J1aCTh BUIUMOCTH
NIEPEMEHHBIX ?
8. Yto Takoe introspection?
9. Pazuuria Mmexay is u ==?
10. Pasauna mexxay  init (O u
_new_ ()?
11. B yem pa3Huiia Mexmy
MIOTOKaMH U TIPOIeccaMu?
I1K-5.2 Bribupaer komiuiekcel MeToioB 1 | [IpuMepHBIe BONPOCHI JIst

HHCTPYMEHTAJIBHBIX CPEACTB
HCKYCCTBEHHOTO MHTEIUICKTA JIJIS
penieHus 3a1a4 B 3aBUCUMOCTH OT
0COOEHHOCTEH MpeMETHON
obyactu

3HaeT: METO/IbI U
MHCTPYMEHTAIILHBIE CPEICTBA
CHCTEM HCKYCCTBCHHOTO
WHTEJUICKTa, KPUTEPHH UX BBIOOpa
Y METOJIbI KOMIICKCUPOBAHHUS B
paMKax IPUMCHEHUS
WHTETPUPOBAHHBIX THOPUIHBIX
MHTEJIEKTYaIbHBIX CUCTEM
Pa3ITUYHOTO Ha3HAUCHUS;

VMmeer: BEIOUPATh U KOMIUIEKCHO
MIPUMEHSITh METOBI 1
MHCTPYMEHTAIBLHBIE CPEICTBA
CHCTEM HCKYCCTBCHHOTO
MHTEJUICKTA, KPUTEPHH UX BHIOOPA;
Nmeer npakTUuyecKui OMbIT:
MIPUMEHECHUST MHCTPYMEHTAIBHBIX
CPEICTB CUCTEM HCKYCCTBCHHOTO
MHTEJIJIEKTa B METAJUTYPTUIECKUX

YCTHOTO ONPOCA U 3aIIUTHI
NMPaKTHYeCKUX PadoT u 3a4era:
12. Kakue ects BUABI UMTIOpTA?
13. Yro Takoe Kkiacc, utepartop,
reHepartop?

14. Yrto Takoe MeTaKjacc,
HepeMeHHas [UKJa?

15. B uem pa3Huia Mexay
staticmethod u classmethod?

16. Kakue ectb OCHOBHBIE
MOMYJIIPHEIEC TTAaKeTHI (requests,
pytest, etc)?

17. Yro Takoe lambda-pyuximun?
18. Yro o3nauaer *args, **kwargs
1 KaK OHU MCTIONB3YIOTCS?




Ipolieccax U MeTaJI0OBEACHUY;
HaIMCaHUsl IPOTPaMM Ha SI3bIKE
Python; nondopa
MHCTPYMEHTAJIBHBIX CPE/ICTB
CHCTEM HUCKYCCTBEHHOTO
MHTEJIIEKTa [UIs
METaJTypruuecKon
MPOMBIIIIIEHHOCTH

1IK-6:

yuacmeoeamo 6 npoeec)eHuu

9KCHEePUMEHMANbHOU — NPOBEPKU

PabomocnocoOHOCMU NPOSPAMMHBIX NAAMMOPM CUCTEM, OCHOBAHHBIX HA 3HAHUSX NO 0DeCneYeHUI0 mpedyemblx
Kpumepues 3¢phexmusnocmu u kauecmea GyHKYUOHUPOBAHUSL

I1K-6.1 Bribupaet nporpaMmHbIe IIpumepHbIe 3aJaHus It
IaT(GOPMBI CHCTEM NPAaKTHYECKHX PaGoT:
HCKYCCTBEHHOTO HHTEILIEKTA 1. Hanucars Qysxumio arithmetic,
3HaeT: OCHOBHBIE KPUTEPHH NPUHUMAIOMYI0 3 aprymeHTa:

nepBele 2 - 4YHcia, TPETHH -
3} PEKTHBHOCTH U KauecTBa
omepanusi, KOTopas J0JDKHA OBITh
(hyHKIIMOHMPOBAHHUS CUCTEMBI npowssenena man muwi.  Ecmm
UCKYCCTBEHHOT'O UHTEJUICKTA: TPeTHil apryMeHT +, CIOXKHTH HX;
TOYHOCTB, PEJIEBAHTHOCTD, ecnmu —, TO BBIUECTh, * —
JOCTOBEPHOCTD, LIEJTOCTHOCTD, YMHOXHTB; / — pa3AeNuTh (MepBoe
GBICTPOTA pELLeHHs 3aa4, Ha BTOpoe). B ocranmpHBIX ciaydasx
n
HA/IEKHOCTb, 3AITHIIEHHOCTD BEPHYTh . ctpoky "HewmsBectHas
(hyHKIIMOHMPOBAHNS; oriepatua .
- P ’ 2. Harmucars GbyHKIHIO
Ymeert: BEIOMpaTh M NPUMEHSTH .
is_year leap, mnpuHHMMaromyo 1
MPOTPaMMHBIE TIATPOPMBI CHCTEM apryMeHT _ roxn "
E
HCKYCCTBCHHOT'O MHTCJJICKTA C BO3BpAallaIOIyIO True’ €CIIM TOJ
YUETOM OCHOBHBIX KPHTEPHEB BUCOKOCHBIH, 1 False nunaue.
3G GEKTUBHOCTH U KauecTBa 3. Hamwmcatp ¢yHKIMIO square,
(hyHKIIMOHUPOBAHUS NPUHEMAIOMYI0 1 apryment —
CTOPOHY KBajpara, u
BO3BpAIAIONIyl0 3 3HaueHus (c
TIOMOIIBI0  KOPTEXa): MEepUMeTp
KBajpaTa, IUIOMAAb KBajgpaTa H
JaroHajb KBajapara.
I1K-6.2 YyacTByeT B IPOBEICHUN [Ipumepusbie 3a1aHHA st

9KCIIEPUMEHTAIbHOU [IPOBEPKU
PpaboTOCTIOCOOHOCTH CHCTEM
HCKYCCTBEHHOTO HMHTEIIICKTA
3HaeT: METO/IbI TIOCTAHOBKH 3a/ad4,
MIPOBE/ICHUS W aHAJIN3a TECTOBBIX H
AKCIIEPUMEHTATEHBIX HCITBITAHHH
PpaboTOCTIOCOOHOCTH CUCTEM,
OCHOBAHHBIX Ha 3HAHUSAX

VMeeT: cTaBUTh 3a/1a9H U
y4acTBOBATh B TIPOBEACHUH
TECTOBBIX M DKCIIEPUMEHTAITBLHBIX
UCTIBITAaHNH paboTOCTIOCOOHOCTH
CHCTEM, OCHOBAHHBIX Ha 3HAHUSX,
AHAITM3UPOBATh PE3YIIBTATHl
BHOCHUTH H3MEHECHHS

Nmeer npakTUyecKui OMBIT:
UCIIOJIb30BaHUSI CPEIIBI
MIPOrpaMMHUPOBAHMS HA S3BIKE
Python; B mpoBenennn
9KCIIEPUMEHTAIbHON [IPOBEPKU
paboTocrmocoOHOCTH

NpaKTHYecKuX padoT:

1. Hanmcatp ¢yHkumio arithmetic,
NPUHUMAONIYI0 3 apryMeHra:
nepBele 2 - dYHCNa, TPETHH -
orepanus, KoTopasi J0JDKHa OBITh
npousBeZieHa Hajg HUMH. Ecmn
TPEeTHH apryMeHT +, CIOXHTb HX;
ecnmi —, TO BbIUECTh, * —
YMHOXHUTB; / — Pa3leNuTh (IepBoe
Ha BTOpoe). B ocranmpHbIX ciaydasx
BepHYTh CcTpoKy "HemsBectHas
onepanus".

2. Hamnucatp (G yHKIHIO
is_year leap, npuaMMaromyo 1
apryMeHT — rom, u

BO3BpalarIyo True, ecau ropg
BHCOKOCHBIHN, 1 False nHaue.

3. Hamumcate ¢yHKIMIO Ssquare,
MPUHUMAIOIIYI0 | aprymMeHTr —
CTOPOHY KBaJparta, u
BO3BpallaOIIyr0 3 3HaYeHHA (C
IMOMOIBI0  KOPTEXKa): TEePUMETP
KBaJpara, IUIOIAAb KBajapaTa H
JIMarOHAJb KBapaTa.




OPOrPaMMHBIX IIATHOPM CHCTEM,
OCHOBAHHBIX Ha 3HAHUSX, 110
o0ecrieueHnIo TpedyeMbIX
KpHuTepueB d3PPpEKTUBHOCTU U
KadecTBa (YHKIMOHHPOBAHHUS B
MeTaJlTyprui

ITopsinok npoBeaeHNsI NPOMEKYTOYHOM ATTECTALMM, IOKA3aTeJIU U KPUTEPUH OLleHUBAHMA:

W3yyenne yueOHoW aucumiuimHbl «OCHOBBI MPOrpaMMHUpOBaHus Ha s3bike Pythony
3aBEpPIIACTCA DK3aMEHOM.

OK3aMeH 10 JaHHOW JUCLUIUIMHE IPOBOAUTCSA B NMHUCBMEHHOH (OopMe ¢ MOCIEAYIOIINUM
YCTHBIM coOeceioBaHMEM. OK3aMEHAIMOHHBIM OWJIET COAEPXKUT 2 TeopeThdyeckux u 1
HPaKTUYECKUIA BOIIPOC.

[Toka3arenu ¥ KpUTEPUU OIICHUBAHUS 3K3aMCHA!

— Ha oueHKy «omauynoy (5 OannoB) — oOyyaroUIUIiCs AEMOHCTPUPYET BBICOKHM YPOBEHB
c(OPMHPOBAHHOCTH KOMIICTEHIIMI, BCECTOPOHHEE, CUCTEMATH4YecKoe M TIIyOOKOe 3HaHUE
y4eOHOTO Marepuaja, CBOOOJHO BBINOJHSET IMPAKTUYECKUE 3allaHMsl, CBOOOAHO OMNEpUPYET
3HAaHUSMH, YMEHHUSIMH, TIPUMCHSIET UX B CUTYAI[USIX MOBBIIIICHHON CIIOXKHOCTH.

— Ha oueHKy «xopowo» (4 Oamia) — OOyYAOIIMNCS JEMOHCTPHUPYET CPEIHHUNA YPOBCHB
c(OPMHPOBAHHOCTH KOMIICTEHIIMI: OCHOBHBIC 3HAHHWS, YMEHHUS OCBOCHBI, HO JOITyCKalOTCS
HE3HAYUTEIIbHBIE OIMOKH, HETOUHOCTH, 3aTPYAHECHUS IPU aHATUTUYECKHIX OIEpaIusX, IepeHoce
3HAHWI U YMCHHI HA HOBBIC, HECTAH/IAPTHBIC CUTYAIIUH.

— Ha OueHKy «yooeiemeopumenvHo» (3 6amna) — oOyJarOMIUACS JEMOHCTPUPYET MOPOTOBBIMA
YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMI: B X0 KOHTPOJIBHBIX MEPOMPHUSATHIA TOMYCKAKOTCS
OMIMOKH, TPOSBISIETCS OTCYTCTBUE OTIENBHBIX 3HAHUH, YMEHHH, HABBIKOB, OOyYarOIIMKCS
WCTBITHIBACT 3HAYUTEIbHBIC 3aTPYAHEHHs MPH ONEPUPOBAHUN 3HAHUSMHU M YMEHHUSIMH TMPH UX
nepeHoce Ha HOBBIE CHTYaIlWH.

— Ha oyenkKy «neyooeremeopumenvnoy (2 6anna) — oOydaromuiicss JeMOHCTPUPYET 3HAHUS HE
6omee 20% TeopeTHYECKOro Marepuaa, T0MyCKaeT CyIeCTBEHHBIE OITMOKH, HE MOXKET MTOKa3aTh
MHTEIJIEKTYaTbHbIE HABBIKM PEIICHUS MTPOCTHIX 3a/au.

— Ha oueHKy «Heyooenemeopumenvruo» (1 6an) — oOyyaromuics He MOXKET MTOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEACHUS U 00bSICHEHUsI HH(POPMALIMU, HE MOXET MOKa3aTh MHTEJUIEKTYyalIbHbIE
HaBBIKH PEUICHUS IPOCTHIX 3a7ad.



