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1 Heab u 3a1aun y4eOHOM TN CHUNINHBI

Heab — u3yueHWe KOHCTPYKIMH s3blka mporpammupoBanusi Python, ¢dopmuposanue
HaBBIKOB IIPOrpaMMUpOBaHMsl Ha si3bike Python s pemenus npodeccroHanbHbIX 3a1a4.

3agaum JUCHMIJIMHBI:

® H3yueHHE OCHOBHBIX KOHCTPYKIMH s3bIKa TporpamMmmupoBanus Python;

e (opMupOBaHHE YMEHHUH CaMOCTOATENBHOIO CO3JaHUS M HCIOJIb30BAHUS Pa3IMUHBIX
CTPYKTYp JaHHBIX;

e (opMupoBaHHE HABBIKOB aBTOMATH3alMA 337a4 110 cO0py U 00paboOTKe NaHHBIX;

® pa3BUTHE YMEHHUH pa3pabOTKH A3PPEKTHUBHBIX aITOPUTMOB U IPOTPaMM Ha OCHOBE SI3bIKA
nporpammupoBanus Python.

2 MecTo aucuumiuHbl B cTpykrype OOII

Huctunmuaa «I[IporpammupoBanue Ha si3bike Python» Bxoaur B Momyns b1.0.07
«VMcKyCCTBEHHBIN MHTEIUICKT» 00s3aTenbHON yacT bioka 1. Jluciumivael (MOAY/IH) OCHOBHOM
oOpa3oBaTenbHOI mporpamMmsl Beiciiero oopaszoBanus (OOII BO) no HampaBieHHIO MOATOTOBKU
35.03.06 «Arpounxenepus». Unaekc mo yuebnomy miany — b1.0.07.02.

Hucuunnuna «I[IporpammupoBanue Ha s3bike Python» m3ydaercs Bo 2 cemecTpe Ha
OCHOBE 3HAHUM, MOJYYEHHbIX HIpPU H3YYEHUU JUCHUILUIMHBI «Maremaruka». Pe3ynpTaTsl
M3YYEHHUS JUCUUIUIMHBI BOCTPEOOBAHBI B XOJi€ M3YYECHHS MOCICAYIOMIMX IUCHUIUIMH MOMIYJIS
«McKycCTBEHHBIM MHTEIUIEKT», B XoJe npakTuK biioka 3. Ilpaktuka, a Takke Npu MOArOTOBKE
BBIMMYCKHOM KBaTU(pUKaMOHHON paboThl. DopMa mpoMeKyTOUHOM aTTecTallui — 3a4eT.

3 Kommnerennum oOyuyawmerocs, ¢gopmupyeMbie B pe3yjbTaTe OCBOCHUS
TUCHMILTHHBI

I[I/ICI_II/IHJ'II/IHB. HaIlpaBJICHA Ha q)OpMI/IpOBaHI/Ie CJICAYIOMUX KOMIIETCHITUM BBIITYCKHUKA:

Kon u HammeHnoBaHue Kon u HauMeHOBaHHEe MHANKATOPA
KOMIETeHIHH AOCTHKEHUs] KOMIIeTEHIINH
I1K-13. Cnocoben NIIK-13.1. YyacTByeT B KOJUIEKTUBHOM paboTe 1o
y4acTBOBaTh B IIPOILECCE CO3/IaHMIO CHCTEM UCKYCCTBEHHOI'O MHTEIIJIEKTa B KAUECTBE
CO3JIaHMsI CUCTEM JKCHepTa
HCKYCCTBEHHOT'O NIIK-13.2. [IpoBOAUT TECTUPOBAHUE U OIBITHYIO

HUHTCJUICKTA, Ha Pa3JIMYHBIX 9KCILTyaTaluo CUCTEM UCKYCCTBECHHOI'O
oTalax XMU3HCHHOT'O IMKJIa B | HHTCIIJICKTA

Ka4ueCTBC 3KCIICPTa U
KIIIOYCBOI'O I1OJIb30BATCIIA

4 CTpyKTYypAa U COAepKaAHUE TUCHUILIMHBI
O6HIHI>'I 00BeM JUCHUITIIMHBI COCTaBIACT 3 3a4yeTHEIE CAUHUIIBI.

4.1 CTpyKkTypa ¥ CUMIIIMHbI

. Bcero yacoB (ouHas ¢popma)
Bupj yueOHoil HArpy3ku

2 cemecTp

AyIuTopHbIe 3aHATHA (BCEro) 54

B mom yucne:




Bcero uacos (ouHast popma)
Bun yyeOHoii Harpy3ku
2 ceMecTp
Jlexmm 14
Jlabopatopubie paboOTHI 40
[IpakTHueckue 3aHATHS
CamocrosiTeqbHas padoTa (Bcero) 54
Bug npoMexxyToyHOM arTecTanuu 3a4eT
O06mas TpyAoEMKOCTH, YacCh 108
3a4éTHBIE €IUMHALLI 3

4.2 Cogepxanme pa3iejioB IUCHUNINHBI

Tema 1. Beeoenue 6 npocpammuposanue na azvike Python

Wurepnperarop, cpena pazpabotku. KommeHTapuu, TUIBI JaHHBIX, OMEPAIMH C HUMH,
IIEPEMEHHBIE, ONIEPaTOPbl U UX BHUJIBI.

Tema 2. Ynpasnawuwue cmpykmypol

Y cnoBHBIN onepatop, MHOTOBapuaHTHOE BeTBJICHHE, ITUKIIbI While u for.

Tema 3. Cmpokoevie men oot

PaGora ¢ TexctoMm u cTpokamu. OOpaboTKa CTPOK, MOUCK 3HAYEHHUS B CTPOKE,
(dbopMaTupOBaHUE CTPOK.

Tema 4. ®ynkuum, padora ¢ painamu

Oynknuda. JlokaneHble U TII00aNbHBIE NepeMeHHble. [lepenaya mapaMeTpoB U BO3BpaT
3HaueHuil. OcHOBBI (YHKIHOHATBHOrO mporpammupoBanusa. Co3manue (haiina, dYTEeHUE
COJIEpP’)KUMOTO (aiiiia, n3MEeHeHue, yaaleHue ¢aiia.

Tema S. ba3oBble CTPYKTYPbI JAHHBIX

VYupasnenue cnuckamu. KosuieKiuy TaHHBIX: TOHATHE KOJUIEKLIUU, paboTa ¢ KOpTeXamH,
CO CIJIOBapsIMU, CTEKOM, OY€pEbI0, IBYCTOPOHHEN OUEPEBIO.

Tema 6. O0beKTHO-OPHEHTHPOBAHHOE POTPAMMHUPOBaHHE

BBenenue B 00BbEKTHO-OpUEHTHPOBAHHOE MporpammupoBanue. Knacesl. Unkancynsanus
U KOHCTpyKTOphl. HacnenoBanue u nonuMopdusm.

4.3 Pa3nesbl AUCHUAIINHBI U BU 3aHATHNH

3‘?1 Paznes AMCIUILIMHBI Jlekuun J3 CPC Bcero
1. | BBemeHue B mporpaMMHpOBaHNE HA S3BIKE 5 4 9 15
Python
2. | Yopasistonme CTpyKTyphbI 2 4 9 15
3. | CTpOKOBBIE METOIbI 2 4 9 15
4. | dyskuuy, padota ¢ ainamu 2 8 9 19
5. | ba3oBBIe CTPYKTYpHI JAaHHBIX 2 8 9 19
6. | OOBEKTHO-OPUEHTHPOBAHHOE 4 12 9 25
IpOrpaMMHUpPOBaHHE
Bcero 14 40 54 108

[Ipumeuanne: JI3 — naboparopusie 3ausatust; CPC — camocrositenbHas pabora cTyaeHTa

S Marpuna ¢popMupoBaHusi KOMIETEHIMH 10 TUCUHUILJIHHE




N Obmee
. /;1 Pasnaenpl, TeMbl JUCHUTIHHBI Komnerenuun Ko.]mqechov
KOMIICTCHIIMHA

1. | BBenenue B mporpaMMUpOBaHUE [1K-13 1
Ha si3pIKe Python

2. | VrpapJsonme CTpyKTYphbl I1K-13 1

3. | CTpOKOBBIC METO/IbI [1K-13 1

4. | dyukiuu, pabora ¢ daiiaamu ITK-13 1

5. | ba3oBble CTPYKTYpBI JaHHBIX I1K-13 1

6. | OOBEKTHO-OPUCHTUPOBAHHOE K-13 1
MIPOrPAMMHUPOBAHKE

6 O0pa3oBaTe/IbHbIC TEXHOJIOTHH

O0beM ayautopHbIX 3aHATHH Bcero — 108 dacoB, B ToM uucie nekuuu — 14 gacos,
nabopaTtopHbie padboTel — 40 yacos.
VYaenbHBIN BeC 3aHATHHA, NPOBOJUMBIX B MHTEpAaKTUBHOW ¢opme, — 100% oT oObpema
ayJUTOPHBIX 3aHATHH.

Hcnoab3yembie
CeMecrp BI/I}I HauMenoBanue TeMbI HHTECPAKTUBHbLIC KounuyecTBo
3aHATHUSA 06pa30BaTeﬂbHLle yacoB
TEXHOJIOI'MH
9 - BBenenue B nporpaMMupoBaHue Ha Jlexuus-Bu3yanu3anus )
s3p1ke Python
2 Jlexis | YIipaBJIstOUIMe CTPYKTYPbI Jlexuus-Bu3yanu3anus 2
2 Jlekumsa | CTPOKOBBIE METO/IbI Jlexkuus-Busyannsanus 2
2 Jleximn | dyHKIMU, pabota ¢ daitnamu Jlexkuusi-Busyanusanus 2
2 Jeximsa | ba3oBble CTPYKTYpbI JAHHBIX Jlexnms-Busyanusanus 2
5 TMexts OOBEKTHO-OPUEHTHUPOBAHHOE Jlexuus-Bu3yanu3anus 4
IPOrpaMMHUPOBAHUE
Pa6ora B IDLE. Ucnons3oBanue JlabopaTopHas
2 3 apu(pMeTHYECKUX oNepanuii. co3ganue pabora 4
CIIMCKOB U CJIOBape. paboTa ¢ IUKIaMU
9 3 PaboTa ¢ 0OCHOBHBIMH BCTPOCHHBIMH JlaGoparopHas 4
GyHKIIUAMU pabota
9 3 Pabora ¢ uteparopamu, reneparopamu. | JlaboparopHas 4
Pabora ¢ reHepaTopHbIMU BBIpRXXEHUSIMU | paboTa
9 3 PaboTa ¢ 0OCHOBHBIMH MOJYJISIMU JlaGoparopHas 4
paborta
Pabora ¢ ¢aitnamu, pazpaboTka JlaGoparopHas
2 3 CUHTAKCUYECKOI0 aHAIN3aTopa, BHIBOJL paborta 4
(opMaTHPOBaHHBIX JAHHBIX
9 13 Pazpabotka npunoxeHus paboThl ¢ JlaGopatopHas 4
0a30ii TaHHBIX pabota
5 3 Pazpabotka npunoxeHus ¢ JlaGopatopHas 4
ucnonb3zoBanuem OOIT pabora
5 3 O6paboTtka n3obpaxeHuii ¢ JlaGopatopHas 4
npuMeHeHneM 6ubanorexku PIL pabora
9 13 Pazpaborka GUI mpunoxenus ¢ JlaGoparopHas 4
MOMOMUIBIO IpaduyecKkux OMOINOTEK pabora




Hcnonb3yemble
Bun HHTEPAKTHBHbIE KoanuecTBo
Cemectp HaumeHoBaHHNe TEMbI
3aHATHA o0pa3oBaTeJibHbIE 4acoB
TEXHOJIOTHH
Busyanuzanus pe3yabTaToB paboThI JlaGoparopHas
MaTE€MaTUYCCKUX aJITOPUTMOB C pa60Ta
2 JI3 4
ucroyipbzoBanueM NUMPY u
MATPLOTLIB
Hroro: 54

7 Y4eOHO-MeTOAMYECKOE 00eceYeHue CaMOCTOATEIbHOI padoThl CTYACHTOB.
yCIeBaeMoCTH,

OueHouynbie

cpeacTBa

A TeKylIero

KOHTPOJIsI

leOMG)KyTO‘IHOﬁ aTTeCTalliim MO0 uTOraM OCBOCHUA JHUCHHUIIIIMHBI

7.1 IlepeveHb OLIEHOYHBIX CPE/ICTB

KoMnerenuun

NuaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIIU I

OueHo4yHbIE CpeCTBA

ITK-13. Ciocoben
y4acTBOBATH B MPOIIECCE
CO3JIaHUs CHCTEM
HCKYCCTBEHHOTO MHTEJICKTA,
Ha pa3JII/I‘IHI)IX aTarrax
JKU3HEHHOTO IIUKJIA B
Ka4eCTBE IKCIepTa u

HIIK-13.1. YuacTByeT B
KOJUICKTUBHOM paboTe 1o
CO3JaHHIO CUCTEM
HCKYCCTBEHHOT'O MHTEJIEKTa
B KaQ4eCTBE IKCIIEpPTa
HIIK-13.2. IIpoBoaut
TECTUPOBAHUE U OMBITHYIO

1. 3amaaust 115 BBITTOJTHECHUS
71a0b0paTOPHBIX padoT.

2. 3aganus s
CaMOCTOSITEIIbHOU Pa0OTHI.
3. Bonpocsl k 3auery.

KIIFOYECBOI'O I10JIB30BAaTCIIA OKCILTyaTalluko CUCTEM
HCKYCCTBCHHOI'O

HHTCIIJIICKTA

7.2 O0pa3ubl 3a1aHu#l 1)1 CAMOCTOSITEIbHOI padoThI:

ITo utoram camMoOCTOSATENBHOM pabOTHl CTYIAEHT TFOTOBUT OTYET, BKIIHOYAIOUIMA B cels
OTBCTBI Ha BOIPOCBI M PCUICHUC SaI[aHI/Iﬁ, nmpeamnojgaraBminxcsa K BBIIIOJIHCHUIO B XOJC
CaMOCTOATeNIbHON paboThl. OTUET cAaeTcs MPenoaBaTeNio B ANEKTPOHHON dopMme.

OO0pa3upbl 3a1aHui 1JIs1 CAMOCTOSITEILHON padoThI

3AJIAHHME 1

IDE: Anaconda + (Spyder | VS Code)
1. Hamucate mnporpammy Ha Python, Beuucnsiomyro 3HaueHue

UCIIOJIb30BaHUEM apU(PMETHUECKUX U JIOTHYECKUX OIIEpaTOPOB;

2. TlpemycMoTpeTh BO3MOXKHOCTH BBOJIA TOJIB30BATENIEM 3HAUCHHIA a, b, ¢, d;
3. HarnsaHo nmokasaTe NpHOPUTET ONEPATOPOB AJISI HEKOTOPBIX (GOpMYyIT;
4. TlpoBeputb pabOTy IpOrpaMMBI.

Bapuantsl 3a1anuii:

(a-b)/(2andc)-log.d

lajand 5 - (b +logc+d) /2

e*orb/c-d-5orlog,d

nota+b/(2-c)-vdand1

(a-bandc)/ (3/]d| mod 5)
aorb/(c-d)-5 +e— sin(d)

BBIpAXKCHUA C

o Ul W



7.a-bdivc-(3ord) + 2
8. (a*-4)/(b+c)-notd
9.nota-b/(c+d-2)+m

10.2 -

log

a®® / (3-b-c)and HOZ (d, c)

- Jjorapudpm

€ - DKCIIOHEHTA
div - nesouucieHHoe fesieHre

mod - fejieHUe 10 MOAYJII0

and - 6uHapHbId onepaTop «K»

or - 6uHapHbIi onepatop «UJIU»

not —- GMHAPHbIK KOMIJIMMEeHTapHbIN onepaTop «HE»
HO/l - Haub6o/IbIIKM 0OLIMN AeTUTENb

|| - Mogyab yncna

3AIAHUE 2
Tema: YciaoBHEIE OIICpPaToOpBkI. OpraHH3aHI/IH IIUKJIOB.

1. Wmnopruposars moayns Turtle (https://docs.python.org/3/library/turtle.html)
2. Hanucats nporpammy Ha Python, pucytomryio reomerpuueckue GUrypsl ¢
UCIIOJIb30BaHUEM YCIIOBHBIX oneparopos (if, if - else, if - elif - else) u oneparopos mukia
(for, while);
3. IIpemycMoTpeTh BO3MOXKHOCTh BBOJIA ITOJIB30BATENIEM T€OMETPUIECKUX PAa3MEPOB;
4. TlpoBeputb paboOTy IPOrpaMMBI.
3AJIAHHME 3

IDE: Anaconda + (Spyder | VS Code) unu Microsoft Visual Studio
Tema: CTpyKTypsl 1aHHBIX. BBOI/BBIBOI.

1. Hcnonb3o0BaTh napy CTaHIAPTHBIX CTPYKTYP JAHHBIX COTJIACHO CBOEMY BapHAaHTY.
2. TIpomeMoHCTpHPOBATH OCHOBHBIE OIEPALMH, KOTOPHIE MOKHO NMPHUMEHUTHh K KaXI0H W3
CTPYKTYP.
3. Ompenenuth, Kakas W3 CTPYKTyp OBICTpee B OIeparusax: JIO0CTyINa, JJ00aBIICHUS,
ynaneHusi, oObeAMHEHUS, TEepPECcCeueHus, Pa3HUIlbl, CPAaBHEHUS, MOMCKA, COPTUPOBKH U
T.I., [IPH YCJIOBUH, UTO 00€ CTPYKTYpbI MOJACPKUBAIOT JAHHbIE ONEPALINH.
4. O6eCHe‘{I/ITI> BO3MOXKHOCTh COXpaHEHUS JaHHBIX B (ailin u 3arpyske u3 gaiina.
5. IlpoBeputs paboTy NpOrpamMmbl.
BapuanTsl
1. list u dict
2. set u defaultdict
3. dict u deque
4. defaultdict u heapq
5. deque u counter
6. heapq u list
7. counter u set
3AJIAHHUE 4

IDE: Anaconda + (Spyder | VS Code) wiu Microsoft Visual Studio
Tema: Knacchor
Hanucars ckpunt, comepkammii B cebe BCe BO3MOXKHOCTH $3bIKA, CBS3aHHBIE C OOBEKTHO-
OpPUEHTUPOBAHHBIM MTPOTPAMMHUPOBAHUEM:
Co3nanue Kiaacca ¥ -00beKTa;
Wukancynsanus u -CTaTU4eCKue METObL;


https://docs.python.org/3/library/turtle.html

HacnenoBanue v 7KOMIIO3UIINS;
[TomumopdusMm: -mieperpy3ka OINepaTopoB MU -METOAOB, -aOCTPAKTHBIE W -BUPTYyaJbHBIE
METO/IBI.

[IpoBepuTth paboTy IPOrpamMMBI.

3AJJAHME 5
IDE: Anaconda + (Spyder | VS Code) niu Microsoft Visual Studio
Tema: O6paboTka u renepanyst uckmodenuil. [loap3oBaTenbCKHE HCKIIOUCHHUS.
1. 3a ocHoBy B34Tbh 3a7aHuE 4.
2. IlponeMoHCTPUPOBATH BO3MOXKHOCTHU SI3bIKA 110 T'€HEpAlMM M 00pabOTKe HCKIIIOYECHUH,
omoku: try/except, finally u raise.
3. IlpumeHuTsb assert Al MPOBEPKH MPEATIONOKECHUS O 3HAYCHHSIX MTPOU3BOJIBHBIX JaHHBIX
B IIPOM3BOJILHOM MECTE MPOTPAMMBI.
4. Co3nath U 3a/1efiCTBOBATh CBOE COOCTBEHHOE UCKITIOYCHUE.
5. TIpoBeputs paboOTy IpOTrpaMMBI.

3AJIAHME 6
IDE: Anaconda + (Spyder | VS Code)
1. Cpenatp 00pa®OTKy mHpeaaraeMoro JABOMYHOTO (aiima, B KOTOPOM COJEPKHUTCS
3aroJIOBOK M JIBOMYHBIC JJAHHBIC B (hopMaTe, COrJIaCHO NPUIIOKEHUIO 1.
2. OOpaboTanHble JaHHBIEC BBIBeCTH cpencTBamu Python Ha 3D rpaduk (surface chart).
3. anHble cojJepKaT OTKJIOHEHHS OT TOPU30HTAIM MOBEPXHOCTH B MM (IIPUMEpPHI
3rayenuit: 0...100 MM, 06b19HO 7-25 MM).
4. B wurore moipkeH mosydutcst ckpunt Python B mapamerpax KOTOPOMY MOXKHO IepenaTh
ums (aiina, U OH BhIBEJET rpaduk.
Hannsiit kon (daiin Data.pas) ucnonb3oBaTh Kak MOACKa3Ky it pacmudpoBku (aiiina
data.dat
Konx 6611 Hanican Ha Delphi

| |

data.dat Data.pas

OOpa3upbl 3agannii 1J1s1 1a00paTOPHBIX padoT:
[lo utoram BBINONHEHUS JAOOPATOPHOM PAOOTHI CTYNEHT JAEMOHCTPUPYET PE3yIbTaThl
paboThI MpOrpaMMBbl MPENOJABATENIO, IPEABAPUTENILHO Pa3padoTaB TECTOBbIE CITYYaH.

JlaGopatopHas pabota Nel .
PABOTA B IDLE. UCIIOJIb30OBAHUE APUOMETUYECKUX OIIEPAIIIN. CO3JAHUE
CIIMCKOB U1 CJIOBAPEUN. PABOTA C IUKJIAMU

Llens pabotbl: HayuuTbes ucnonb3oBaTh IDLE npu pabore ¢ Python; m3yunth cnucku u
CJIOBapH, OCBOUTHh OCHOBHBIE METO/IbI ISl pa0OTHI C HUMHU; U3Y4YUTh BUJIbI LIMKJIOB B Python.

KpaTtkass Teopus M peKOMEHAALMM IO BHIIOJHEHHIO Ja0OpaTOpHOMl pPabOTHI H3IOKEHBI B
https://e.lanbook.com/book/180938 (c. 26-33).

BapuanTel 3ananui
1. Hammcare ¢yHKIIMIO, KOTOpass MPUHUMAET IIEJIOYHMCICHHBIH CIHUCOK C KOJWYECTBOM
aneMmeHTOB 1 wnm G6onee u Bo3BpamaeT True, ecnu nudpa O SABASETCS MEPBHIM WM MOCICTHUM
3JIEMEHTOM CITHICKA.


https://e.lanbook.com/book/180938

2. Hanwucate ¢QyHKIUIO, KOTOpas MPUHUMAET J(BA IEJIOYHMCICHHBIX CIIMCKA U BO3BpAIIaeT
True, ecnu nepBbIe WIH MOCIEIHUE JIEMEHTHI TaHHBIX CIUCKOB paBHBL. O0a criucka coaepxar 1
i 6oee JIEMEHTOB.

3. Hanucats pyHkuuto, koTopas IpuHUMAET LEIOYUCICHHBIA CIMCOK, COCTOSIIUN U3 TpeX
AJIEMEHTOB, U BO3BpALIACT HOBBIN MepeBepHYThIM cnucok. Hanpumep, Ha Bxone {1,2,3}, a Ha
BBIXOJIE {3,2,1}.

4. Hanwucatp ¢yHKIMIO, KOTOpast IPUHUMAET JBA LEJIOYHCICHHBIX CIHCKA, COJIEPKAIIUX 110
TPU DJIEMEHTa KaXKIbIH, U BO3BPALIACT HOBBIA CIHUCOK, COCTOSIIIMM M3 JIBYX D3JIEMEHTOB,
SBIISIONIMXCSL CPEAHMMH BO BXOMSAIIMX CHOHCKaxXx. Hampumep, Uig CIEAYIOMIMX BXOJSAIINX
criuckoB {1,2,3} u {3,4,5} utoroBeiM Oyner {2,4}.

5. Hanwucate QpyHKIUIO, KOTOpasi MPUHUMAET IEJIOUMCIIEHHBIN CIIMCOK U Bo3BpamiaeT True,
€CJIM JUIMHA CIUCKa OO0JIbIle HYJIS ¥ MIEPBbI U MOCIEIHUI 3JIEMEHT CITUCKA PABHBI.

JlaGopaTtopnas pabora No2
PABOTA C OCHOBHBIMU BCTPOEHHBIMU ®YHKIIUAMUA

Llens paboOTHI: pacCMOTPETh OCHOBHBIE BCTPOSHHBIE (DYHKIMH S3bIKa MPOrPaMMHPOBAHUS
Python u HayunThCs ¢ HUMU PabOTATE.

KpaTtkass Teopuss M PEKOMEHIAIUU 110 BBINOJHCHUIO J1a0OpaTOPHOil pabOThl H3JIOKCHBI B
https://e.lanbook.com/book/180938 (c. 36-38).

BapuanTel 3ananuit
1. Hanucats Qpynkumio, KoTopas IpUHUMAET IEJI0€ YHUCIIO U BO3BpAILlaeT CreHEePHUPOBAHHBIN
CIIUCOK, CO/IEp KA KOJIMYECTBO JIEMEHTOB OT 0 0 BXOJSAIIET0 YMCIIa BKIFOUUTEIBHO.
2. Hanucate ¢QyHkuMi0, KOTOpas NPUHHUMAET CIHUCOK, KOTOPBIA COIOEPKUT CTPOKH U
BBIBOJUT HA 9KPaH HOBBIEC CITUCKH M3 BXOMSIIUX CTPOK.
3. Hanucate ¢yHKIuio, koTtopas NPUHUMAeT CIHMCOK M BBIBOAUT B KOHCOJb 3HAUYCHUS
CIIMCKA Yepe3 TOUKY ¢ 3amsToil. Tpedyercs pemuTs 3a1a4y OJHOW CTPOKOM C MCIOJIb30BAHUEM
CITUCKa C OMEPATOPOM «*».

4. Hanucate QyHKnMIO, KOTOpass MPUHUMAET CIHCOK, COCTOSALIMN M3 I AJIEMEHTOB, U
BO3BPAILAET UX CYMMY.
S. Hanucate ¢yHkumio, koTtopas NPUHUMAET CIUCOK, COCTOAIIUN M3 CTPOK, KOTOpHIE

SBJISIIOTCSL  LIEJIOYMCIIEHHBIMU 3HAUEHMSIMU WJIM 3HAYEHWSMM C IUJIaBaIOLIEH TOYKOH, W
BO3BPAILAET UX CYMMY.
JlaGopatopHas pabota Ne3
PABOTA C UTEPATOPAMU, TEHEPATOPAMU. PABOTA C TEHEPATOPHbBIMU
BbIPAXKEHUAMU

Llenb paboThl: U3YUUTh MOHATHUS UTEpaTopa U reHeparopa B Python, a Takke ux mpenmyiiecTsa;
03HAKOMUTHCS C IPUMEpPaMuU
UX NOJIb30BAHHUS.

KpaTKaSI TCOpHUA W PCKOMCHAAIWU I10 BBIIIOJIHCHUIO J1a60paTopH0171 paGOTBI HU3JI0KCHBI B
https://e.lanbook.com/book/180938 (c. 40-43).

BapuanTel 3aganuit
1. Hanucate QyHKIMIO, KOTOpas MPUHUMAET IEJI0€ YUCIIO U C MOMOIIBI0 TeHEPaTOPHOTO
BBIPAXKEHUS CO3JA€T M BO3BpAIA€T HOBBIM CHUCOK CIy4alHBIX YWCEN C JIJIMHOW BXOSIIETO
qyuca.
2. Hammcarp ¢yHKInioo, kotopas NpUHUMAET TPU LETBIX YUCIA X, 4, b U C TIOMOIIBIO
TE€HEPATOPHOTO BBIPAXKEHHUS CO3AET U BO3BPAILAECT HOBBIM CIIMCOK JJIMHOM X CIIYYaWHBIX YUCEN
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or a a0 b. Jlnsa permieHust JaHHOTO 3aJaHUs PEKOMEHAYETCS HCIOJIb30BaTh (QyHKIHMIO random.
randint().

3. Hanucate (yHKIIMIO, KOTOpas MPUHUMAET IEJIOYUCICHHBIM CHUCOK, COCTOSIIIUNA W3 I
3JIEMEHTOB, M C IOMOULIBIO TE€HEPATOPHOIO BBIPAXKEHUS CO3/a€T M BO3BPALIAET CIIHCOK,
AJIEMEHTAMU KOTOPOTO SIBJISIFOTCS YIBOCHHBIE JJIEMEHTHI BXOSILIErO CIUCKA.

4. Hanucate ¢yHKIMIO, KOTOpas NPUHUMAET LEJIOYUCIEHHBIM CHHCOK, COCTOSILIUNA W3 I
JJIEMEHTOB, M C IIOMOIIbI0 TIE€HEPATOPHOIO BBIPAXKEHUSA CO3JacT M BO3BPALLAET CIIHCOK,
COJIEpKAIINI TOJBKO YETHBIE 3JIEMEHTHI BXOSIIETO CIIUCKA.

5. Hanucate (yHKIIMIO, KOTOpass MPUHUMAET IEJIOYUCICHHBIM CHHCOK, COCTOSIIUNA W3 I
3JIEMEHTOB, M C IOMOULIbIO TE€HEPATOPHOI'O BBIPAXKEHUS CO3JA€T M BO3BPALLAET CIIHCOK,
COZEPKAIIMHI TOJIBKO MOJOKHUTENBHBIN AJIEMEHTHI BXOSIIErO CIUCKA.

JlaboparopHnas pabota Ned
PABOTA C OCHOBHbIMU MOAYJISIMU

[{enp pa®OThI: M3YUYUTHh OCHOBHBIE MOJIYJIM CTaHIapTHOM Onbmoreku Python 3

KpaTKaSI TCOPHUA M PCKOMCHAALIMKU I10 BBIITOJHCHUIO J'Ia60paTOpHOI7I pa6OTLI HN3JI0XCHBI B
https://e.lanbook.com/book/180938 (c. 46-50).

BapuanTel 3ananuit

1. Hanucats ¢pynkuuio, koropas npuHuMaet o0bekT datetime u Bo3Bpariaer True, eciiv roj
MOJTyYEHHOTO 3HAYCHHS BUCOKOCHBIH.

2. Hanucate ¢yHKIIMIO, KOTOpas MpUHUMAaET CTPOKY M BO3BpamaeT oObekT datetime u3
3TOM cTpoku. dopmar JaTsl U BPEMEHU MOKHO HCIIOJIb30BaTh JTHOOOM.

3. Hanucate ¢yHkImMio, KoTOpas MpUHUMAET ENOYHCIEHHOE 3HAaUYeHHWE X W BO3BpallaeT
TEKYIIYIO ATy, MPUOABUB K TOIY X.

4, Hanucats Qpynkumio, kotopas npuHuMaeT o0bekT datetime u Bo3BpaliaeT HoOMEp HEJEINH.
S. Hanucate QyHkmmro, KoTopas nmpuHUMaeT 00beKT datetime u Bo3BpariaeT HoMep JTHS B
rOJy.

5 JlaGopatopHas pabota Ne5
PABOTA C ®ANJIAMU. PASPABOTKA CUHTAKCHUYECKOI'O AHAJIM3ATOPA.
BBIBOJI ©OPMATHUPOBAHHBIX JJAHHBIX

Llenb paGoThl: U3yuuTh pabOTy € (aiiaamMu ¢ MomMouIbio GYyHKIHUN U3 CTaHAAPTHOM OMOIMOTEKH;
paccMOTpeTh MOHATHE CHHTAKCHYECKOTO aHajii3a TeKCTa M O3HAKOMHTBCS C €ro MPUMEHEHHEM
Ha s3pike Python; u3yuuTh BO3MOXHOCTH B3aumozencTBusi Python c¢ ¢dopmatom xpanenus
nmanabeix JSON.

KpaTtkass Teopus M peKOMEHAALMM IO BHIIOJHEHUIO Ja0OpaTOpHONl pPabOTHI H3IOKEHBI B
https://e.lanbook.com/book/180938 (c. 52-57).

BapuanTel 3ananuit

1. Hamucarp ¢yHKIIMI0, KOTOpasi MpUHUMAET JSOn CTPOKY M KOHBEPTUPYET €€ B CII0BAPh.

2. Hanucate QyHkuMo, KoTopas MpUHUMAET MyTh K (Qailly U KOJIUYECTBO CTPOK, KOTOPHIC
TpeOyeTcs MPOYNUTATh U BO3BPAIIA€T CYUTAHHBIE CTPOKH B (aiine.

3. Hamucate mporpammy, KoTopass MpUHMMaeT MyTh K (aiily W Bo3BpaliaeT HaubOosee
JUTMHHOE CJIOBO M3 HETO.

4. Hanucate QyHkumio, koTtopas TpUHUMAaeT MyTh K (alay, TEKCT U HOMEpP CTPOKU U

3aMyChIBaeT B (paii MOJydeHHBINH TEKCT B YKa3aHHBIH HOMEP CTPOKH.
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S. Hanwucates nporpaMmy, KoTopast IpHHUMAET MyTh K (aiiny u Bo3Bpamaet True, nim False
B 3aBUCHUMOCTH OT TOTO, IOCTYIIEH JIX (ailsl A YTCHUSI U 3aIIMCH WU HET.

JlabopaTtopnas pabota Ne6 .
PA3PABOTKA TTPUJIOXEHUSA PABOTBI C BA3OU TAHHBIX

Llens paboOTHI: M3Y4HUTh BO3MOXHOCTH B3amMoOAEHCTBHs Python c¢ pensmuoHHbIME 0Oazamu
JAaHHBIX.

Kparkass Teopuss W pEKOMEHIAIIMM IO BBHINOJHEHUIO JA0OPAaTOPHON pabOTHI H3JIOXKEHBI B
https://e.lanbook.com/book/180938 (c. 59-62).

BapuanTel 3a1anui
1. Hanucath ¢yHKIMIO, KOTOpasi IPUHUMAET HAUMEHOBaHHUE TAOJMIIbI, OISl U €r0 3HaUYeHue U
BO3BpaIlaeT HICHTU(UKATOP 3aMMCH. B KOTOPOW 3HAYCHHE TOJYyYEHHOTO TOJSI COOTBETCTBYET
nepegaHHoMy GyHKIMH, WK Bo3BpamaeT None.
2. Hamucate ¢QyHknuioo, koTopas NPUHUMACT HAUMCHOBAHWE TAaOJMWIBI W BBIBOJUT
KOJIMUECTBO OJIMHAKOBBIX 3HaU€HUU B €€ MOJAX U HauboJiee 4acTo MOBTOPSIOLIEECS 3HAYCHHE
IOJIEH.
3. Hanucats ¢pyHKkIMIO, KOTOpasi BO3BpAIaeT HAUMEHOBAHUE BCEX TAaOJIHI CBSI3KH, KOTOPhIE
HaxoaATcsl B 0aze JaHHBIX, €CJIM OHHM CYIIECTBYIOT. CTOMT OTMETUTh, YTO B JAHHOM 3aJaHUU
MpEeIoiaraeTcsa. YTo TaOJUIBI CBA3KHM UMEHYIOTCS CKJICMBAHMEM HMMEHHU JBYX TaOlUIl yepes
3HAaK HUKHETO TTOJTUYEPKUBAHUS « .
4. Hanucatp ¢yHkiuio, kotopas MpUHUMAeT HAMMEHOBAHUE TAaOIUIBI U CIHCOK CIHCKOB,
KOTOpBIC COZCpkAT JIaHHBIC, ¥ OOHOBIIACT JTaHHBIC IMOJIYIICHHOW TaOIWIBI HAa YKa3aHHBIC BO
BHYTPEHHUX CHHCKaX, IJie B KauecTBE UICHTU(PUKATOPOB 3amuceld cleAyeT MPUHUMATh HOMEp
BHYTPEHHETO CIHCKA IUTIOC €IUHUIA, T.K. uaeHTudukaropsl 3anmuceir CYBJl mymepyrorcs c
€UHULIBI.
S. Hamucate ¢yHKIMIO, KOTOpash MPUHUMAET CJIOBAaph, B KOTOPOM KITFOYaMH SIBIISIOTCS
HAaUMEHOBAaHUS TaONUI, a 3HAYCHUSIMH CIIMCOK CIIMCKOB, COJIEPKAINX JaHHbBIE JUIsl TAaOJIULbI, U
BBITIOJIHSIET BCTaBKY MOJIYYCHHBIX JAHHBIX B YKa3aHHBIC TaOTHIIBI.

JlaGopaTtopnast pabota Ne7
PA3PABOTKA IMPMJIOXEHU S C UCITOJIB3OBAHMEM OOII

Lens paloThI: 03HAaKOMUTBCS c METOO0JIOTHEN 00BEKTHO-OPUEHTUPOBAHHOTO
IIPOrPaMMHUPOBAHHUS, U3YUUTh PeAIN3alliI0 JaHHOW METO10JI0THH B si3bike Python 3.

KpaTtkass Teopus M peKOMEHAALMM IO BHIIOJHEHHIO Ja0OpaTOpHOMl pPabOTHI H3IOKEHBI B
https://e.lanbook.com/book/180938 (c. 64-69).

BapuanTe! 3ananui

1. Hanucats poautensckuii v 1ouepHuil kiaccsl ¢ merofgamu «display». B kaxxnom meroze
B KOHCOJIb BBIBOAMTCS pa3iIMyuHas CTPOKA.

2. Hammcatre kmacc Exception ¢ BO3MOXHOCTBIO TEpeAadd B HETO COOOIICHHS U
peann30BaTh Kiacc, B KOTOpoM OyzeT mpoOpackiBaThes AaHHbIA Exception.

3. Hanucats xinace, KoTopbiii peanusyet narrepH Singleton.

4. Hanmcatp kiacc, KOTOpBIN COEPXKUT JIBa METO/Ia «get string» U «printjipper string», rae
NEPBBI METO] MPHHUMAET CTPOKY, @ BTOPOH BBEIBOJUT JAHHYIO CTPOKY' B BEPXHEM PETHUCTpE.

5. Hanmcats knace UserLanguagePreference, KOTOpbIil B KOHCTPYKTOpE MPUHUMAET CIIMCOK

SI3BIKOB B BUJIE CTPOKH, KOTOPBIE MCIOJIB3YET TMOIb30BaTeneit u coaepxkut Meroa add lang(lang
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str), KOTOpBI /100aBIseT S3bIK B CIHCOK, €CIM €ro TaMm He cymiecTByerT. JlaHHBINH Kiacc
VCIIOJIb3YET MHKAICYIISALMIO, IS IIOITYYESHHs HCIIOJIB3yEMOTO CITHCKA.

JlaboparopHast pabora Ne8
OBPABOTKA N30BPAKEHNN C IPUMEHEHUWEM BUBJIMOTEKU PIL

[lenb pabOTHI: paccMOTPETh BO3MOXKHOCTH pPaboThl OuOmmortexku PIL, m3yunth e€ Oa3oBbie
WHCTPYMEHTHI 111 00pabOTKH N300pakKeHH.

Kparkass Teopuss W pEKOMEHIAIIMM IO BBHINOJHEHUIO JA0OPAaTOPHON pabOTHI H3JIOXKEHBI B
https://e.lanbook.com/book/180938 (c. 71-73).

BapuanTel 3ananuit
1. Hanucare ¢yHkiuio, xoropas HNpUHUMAeT MyTb K JIUPEKTOPUM U CO3/AET HOBYIO
JUPEKTOPUIO IO TOMY e NyTH ¢ uMeHeMm thumbnail, B KOTOpyIO 3ammchiBae€T HMKOHKHU
N300pakeHNH, HAXOJAIINXCS B IPUHATON (QYHKLMEH TUPEKTOPUH.

2. Hanwmcate ¢yHKIMIO, KOTOpas MPUHUMAET MYTh K H300pa)KEHUIO U KOHBEPTUPYET €ro B
dopmar ICO. coxpansis e€ o ToMy e IyTH, 4YTO U UCXOJIHOE U300paKeHHe.

3. Hanwmcate ¢yHKIMIO, KOTOpas MPUHUMACT ITYTh K H300Pa)XCHUIO W BBIMTOJIHSECT HAJ HEH
autocontrast, COXpaHsisi HOBO€ H300payKeHHUE 110 TOMY )K€ ITyTH.

4. Hanwmcate QyHKINIO, KOTOpas IPUHUMAET MYTh K M300PaXKCHUIO M CO3/IaET OTPAKEHHOE
n300pakeHNe, COXPAHsS €ro 110 TOMY JKe IIIH.

5. Hanmcate (yHKIMIO, KOTOpas MPUHUMAET TEKCT W CTWIb IpH(Ta B BUAEC CTPOKH U

cOo31acT I/I306pa)KeHI/Ie C ITIOJTYYCHHBIM TCKCTOM U I_HpI/I(l)TOM.

JlabopaTopnas pabora Ne9
PA3PABOTKA GUI ITPUJIOXKXEHUMA C ITIOMOUIBIO TPAONYECKNUX BUBJIMOTEK

[lens paboOTBHI: paccMOTPETh BO3MOXHOCTH OuOauMoTeku TKinter, e€ 0a30Bble BHKETHI U
U3YYUTh OCHOBHBIC IPHHIMUIBI CO3/aHUS TPWIOKEHUH ¢ rpaduyeckum wuHTEpdericom ¢
MOMOIIBIO JAHHOW OMOJINOTEKH.

KpaTtkass Teopus M peKOMEHAALMM IO BHIIOJHEHHIO Ja0OpaTOpHOMl pPabOTHI H3IOKEHBI B
https://e.lanbook.com/book/180938 (c. 76-79).

BapuanTe! 3ananui
1. Hanucars GUI npumnoxenue, KoTopoe UMeeT TEKCTOBOE M0JI€ U KHOMKY JIJIsl COXPaHEHUS
TEKCTa, NPHU HAKATUM HA KOTOPYIO OTKPBIBACTCS MOJAIBHOE OKHO YKa3aHWs IyTH s
COXpaHEHHUsI TEKCTOBOrO (aiina.
2. Hanucares GUI npunoskenue, KotTopsle 1no3BoiisieT npocmarpusath PDF ¢aitnbr.
3. Hanucate GUI mnpunoxenue, koTopoe uMeeT KHONKY «Crenatb CKPHUHILIOT», IO
HQXaTUIO Ha KOTOPYIO CO3JAETCS CKPUHIIOT DKpaHa M BCTABISAET B OKHO IPUIOKEHUE U
MOSIBJISIFOTCSI BOBMOKHOCTH HACTPOMKH SIPKOCTU M300pakeHUs, HEKOTOpbIE (DUIIBTPHI U TTOBOPOT
uzobpaxkenuss. I[lo  Haxartuio Ha  kHOmKY  «CoOXpaHATB»  JODKHO  COXPaHSTHCS
CKOH(UTYpUPOBAaHHOE N300pakeHHUE.

4. Hanmucate GUI npunoxenue, KOTOpoe MpPeACTaBIseT COOOH yNpoOUIeHHbIH (ailoBbIit
MEHEIKEP, C BO3MOXKHOCTBIO CO3/IaHuUs, YIAICHUS U IEPEUMEHOBaHUS TUPEKTOPUH U (aiiyios.
5. Hanmucate GUI nmpunoskeHue, KOTopoe HpecTaBisier co0oil ranepero M300paskeHHi ¢

BO3MOXKHOCTBIO MPOCMOTpA IJIUTKU M300paKEHUH. KaKJOTo0 HM300pa)K€HHUS MO OTACIbHOCTU U
n00aBJIeHUs] HOBBIX M300pakeHUil B rajepero.
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JIaGoparopnas padota Nel0
BU3YAJIM3ALINA PE3YJIBTATOB PABOTBI MATEMATHUYECKHNX AJITOPUTMOB C
NCIIOJIbB3OBAHUEM NUMPY U MATPLOTLIB

Lenp paboThl: paccMOTpeTh BO3MOKHOCTH Takera NumPy, ero ocHOBHbBIE COCTaBISIOIIME U
BO3MOXKHOCTH JUIsi OOpaOOTKM MHOTOMEPHBIX MAaCCHBOB [aHHBIX: H3YYUTh OHUOIHOTEKY
Matplotlib 1 e€ ocHOBHBIE HHCTPYMEHTBI JIJIsI CO3IaHKS TPA(QUKOB U AUATPAMM.

Kpatkast Teopuss M pPEKOMEHIAIMM IO BBIIOJHEHUIO JAOOPATOPHOH pabOTHl H3JIOXKEHBI B
https://e.lanbook.com/book/180938 (c. 82-88).

BapuanTel 3ananuit

1. Hanwmcate ¢yHKIMIO, KOTOpash MpUHUMAET CIUCOK ILEJIBbIX YMCesl W Bo3Bpamaer True,
€CJIM B CIIUCKE OTCYTCTBYIOT HYJIU, B IPOTHUBHOM CiIy4ae Bo3Bpauiaet False.

2. Hanwucate GyHKIIMIO, KOTOpasi CO37aeT MACCUBBI U3 JIECATH HYJEH, €IUHHIL U TIATEPOK.

3. Hanucats Qpynkumio, KoTopas co31aeT MacCHB M3 BCEX YETHBIX 3JIEMEHTOB Mexay 50 u
90.

4. Hanucate ¢yHKIuio, kotopas NpUHUMAeT JIBa BEKTOpa M BO3BPAIACT UX BHEIIHEE
IIPOU3BEICHUE.

5. Hanucate QyHkuuio, KoTopas NpPUHUMAET BEKTOpP WM MATPUIy U BO3BpAllaeT HX
HOPMY.

7.3 Bonpocsl 11 3ayeTa

WuTtepnperarop.

Cpena pa3zpaOoTKH.

KommenTapuu.

Twuiel JaHHBIX.

Ornepanuu ¢ JaHHBIMH.

[Tepemennsle.

OrniepaTopbl ¥ KX BUJIBI.

Y cnoBHBIM OrlepaTop.

MHoroBapraHTHOE BETBIICHHE.

10. Hukmer while u for.

11. PaGota ¢ TEKCTOM U CTpPOKaMHU.

12. O6paboTka CcTpOK.

13. TTouck 3HaYCHHSI B CTPOKE.

14. ®opmatupoBaHHe CTPOK.

15. ®ynkus.

16. JlokanbHbIe U r100aIbHBIE TIEPEMEHHBIE.

17. llepenaya mapamMeTpoB ¥ BO3BPAT 3HAYCHUII.
18. OcHOBBI (hYHKIIMOHAIEHOT'O IPOTPAMMHUPOBAHMSL.
19. Co3nanue daiina.

20. Yrenue conepxumoro Qaiina.

21. 3menenwne u ynanenue daiina.

22. YrpaBieHue CIUCKaMu.

23. TToHsaTHE KOJUIEKIINH.

24. PaboTa ¢ KOpTeKaMH.

25. Pabota co cioBapsiMH, CTEKOM, O4epe/Iblo, IBYCTOPOHHEH OYepeIblo.
26. PaboTa cTexoM.

27. PaboTa ouepenpio.

28. PaboTa 1ByCcTOpOHHEH OYepeibIo.

©CoNoa~wWNE
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29. ITpuHIUIBI 00BEKTHO-OPUEHTUPOBAHHOTO IPOTPAMMHUPOBAHHSL.
30. Knaccsr.

31. MuKancyasimus 1 KOHCTPYKTOPBI.

32. HacienqoBanue.

33. [Homumopdusm.

34. [Taket nyst ObIcTpOit 00paboTkK MaTpuil U BekTopoB NUMPY.
35. Maker ayst mocTpoeHus u otodopakenus rpaduxos Matplotlib.

7.3 IlpuMepbl TECTOBBIX 3aJaHUH 1JI51 MPOMEKYTOUHOM aTTecTAlMU

1.  Kaxkos Oyner pe3ynbTar BbinosHeHus int("88")?

2.  Kakue nMeHa epeMEHHBIX SBIISIOTCS MPAaBUIbHBIMU?

3. Kakum OGynet pe3ynbTar BbIIOIHEHHS Koa?

first = [1, 2, 3]
second = first[:]
second[2] = 4

SoTRoOUPWNE WNE
+
V9]

print(first[2])
4.  Kakum OyneT pe3ynbTar BhIIOIHEHHS POTrPaMMBbl? 1. tuple
a ={'model': '"1', 'color': 'red'} g :ﬁtt
type(a) - e
5. Uro BeIBEzeT nporpamma? 1. 45
list = [] 2. 42
ist =
for i in range(108): 3. 102
list.append(lambda x: x + i)
1ist[42](3)
6. Uro Oymer B pe3yabTaTe BBINOJHEHUS MPOTPAMMHOIO a) 100 100
Kozta? b) 100 150
class Account(): C) 50 100
def init (self): d) 100 50
self.money = 8
def deposit{self, amount): e) 150 150
self.money += amount f) 5050

account = Account()

money = 188
account.deposit(5@)
print({money, account.money)



YPOBHU OLleHKH KOMIIETEeH Ui :
— 0a3oBbIi 55-69 Gamnos,
— mosbimeHHsii 70-100 6auios.

[IpenonaBaTtesns  NPOBOAMT  CUCTEMAaTUYECKMM  KOHTPOJIb  3HAaHUM  CTYZACHTOB,
OPHUEHTHUDPYSCH Ha IIEPEUEHb BOIIPOCOB IS IPOBEACHUS 3a4eTa.

7.4 Kputepuu olleHMBAHUSA OTBETA CTY/JAeHTA HA 3a4eTe

OtBer Ha 3avere oneHuBaercs ucxoxs u3 40 OamioB (MakcumyMm). buier comepkut
TEOPETUYECKHI BOMPOC M MPAKTUYECKOE 3aJlaHue, TMPEnoJiaBaTeib MOXET 3aJ[aBaTh
JIOTIOJTHUTEIIbHBIC BOMPOCHI. [10HBIN OTBET HA OCHOBHOM BOIIPOC OIICHWBAETCS MakCMMyM B 20
0ayIoB, MpearnoyaracT cBOOOMHOE HM3JI0XKEHHE (HE YTCHHE) BCEro HEO0OXOIMMOro Marepuaia,
OTBEThl CTY/ICHTAa HA YTOYHSIONIUE BOMPOCHI, €CIU OHH €CTh. |IpaBWIBbHBIA OTBET Ha
I[OHOJIHI/ITGJIBHLII;'I BOIIPOC OLCHUBACTCA MAKCHMYM B 5 63,J'IJ'IOB. HpaBI/IHBHOG BBITIOJTHECHUEC
NPaKTUYECKOTO 3a/1aHus olieHuBaeTcs B 20 6ayuios.

7.5 Kputepuu ouneHkHu J1adopaTOpHBIX padoT U caMoCTOsATe1bHON padoThl cTryaenTta (ot 0
no 10 6a10B):

— 9-10 6annoeé BBHICTABISETCS CTYICHTY, €Cid PabOTa BBHIMIOJHEHA CaMOCTOSITEIBHO H
MOJTHOCTBIO BEPHO; MPEACTABIICH OTUYET, COJACPIKAIIMHA Pe3yIbTaThl BBITIOTHCHHS 33 JaHHHA
paboThl M OTBEThI HAa KOHTPOJBHBIC BOIPOCHI, CTYICHT AaHAJIU3UPYET pE3yJbTaThI,
IMMOJIYYCHHBIC B XOAC BbIITOJHCHUA pa6OTI)I, ncj1acT BIBOIBI.

— 7-8 6annoe BHICTABISAETCS CTYJICHTY, €CIIM pa0b0OTa BBIOJHEHA CAMOCTOSTEIBHO, B IIEJIOM
NPaBUIBHO, HO MMEIOTCS HEKOTOPBIC HETOYHOCTH B BBIIOJHEHHH 33JJaHUW WJIM OTBETaX
Ha KOHTPOJIbHBIC BOIIPOCKHI; NPCACTABIICH OTYCT, cogepmamnﬁ PE3YIbTATHI BBIITOJIHCHUA
3aJJaHU W OTBETHl HA KOHTPOJILHBIC BOIPOCHI, CTYACHT aHAIU3UPYET PE3yJIbTAThI,
IMMOJIYYCHHBIC B XOAC BbIITOJIHCHUA pa6OTI)I, nej1acT BBIBOABI.

— 5-6 6annoe BLICTABISAETCS CTYJAEHTY, €CIIM pabOoTa BHITIOJHEHA CAMOCTOSITENIFHO, B IIEIOM
MPaBUIIbHO, HO UMEIOTCS HEKOTOPbIE HETOYHOCTH B BHITIOJHEHUH 33JaHUN WM OTBETaX
Ha KOHTPOJIBHBIC BOIIPOCKHI; NPEACTABIICH OTYCT, co,uepmamnﬁ PE3YIbTATHI BBIITOJIHCHUA
3alaHuil  TabopaTopHOM pabOThl W OTBETHI HAa KOHTPOJBHBIE BOMPOCHI; CTYIEHT
HCIIBITBIBACT 3aTPYAHCHUA IMPU MPOBCACHUHN aHAIM3a PE3YJIbTATOB, MOJYYCHHBIX B XO4€
BBITIOJTHEHHS TA00OPaTOPHON paboThI, U (POPMYITHPOBKE BHIBOIOB.

— 3-4 fanna BHICTABIAETCS CTYIEHTY, €CIH CTYJCHT HE O KOHIIA CIIPABHIICS C 33aJJaHHEM,
HE COBCEM BE€PHO OTBCTHUII HAa KOHTPOJIBHBIC BOIIPOCHI, OJHAKO 0(1)0pMI/IJ'I OTYEeT II0
pe3ynbTaTam paboThI.

— 1-2 fanna BHICTABIAETCS CTYNEHTY, €CIH CTYJACHT HE O KOHIIA CIIPABHIICS C 33JJaHHEM,
HE COBCEM BEPHO OTBETHWJI Ha KOHTPOJbHBIE BOINPOCHl, HE O(OPMHUI OTYET IO
pe3ynbTaTam paboThI.

— 0 6annoe BBHICTABISAETCS CTYACHTY, €CIU CTYISHT HE CIIPABHJICS C 33/IaHUEM, HEBEPHO
OTBETHJI Ha MPEICTaBICHHBIC BOMPOCHI.

7.6 Illkana W KpUTEPUM OIEHUBAHHUS KOMIETEHIMHA HAa Pa3JIUMYHBIX JTamax wuXx
(¢popmupoBanusn

IITxana oneHUBaHUI KOMIICTCHIIUNI:
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Onenka B 100-0a0abHO0H

OneHka B 5-Tv 0aJJILHOM

Yposensb

copMHPOBAHHOCTH
HKaJje nmIKaje 9
KOMIIEeTeHIMi
0-54 6amos HEYJOBJICTBOPUTEIHHO (HE Henocratounsrit
3a4TEHO)
55-69 GamnoB YIOBJIETBOPUTEIHHO (3aUTEHO) [ToporoBrrit ypoBeHB
70-85 GamnoB XOPOMIO (3aYTEHO) [IpoaBUHYTEIH YpPOBEHB

86-100 6amtoB

OTJINIHO (3a4TEHO)

Bricokuil ypoBeHb

Kpurepuu onieHMBaHNs KOMIIETCHIUM:

HNupnkatopbl
JOCTHKEHHS
KOMIIeTEeH M

KpnTeme OINCHUBAHUA KOMl'leTeHIII/lﬁ

Iloporoselii ypoBeHb

IIpoaBMHYTHIN YyPOBEHb

Bricokuii ypoBeHb

TIK-13. Crocoben
y4acTBOBAaTh B MpoOLECcce
CO3JIaHUS CUCTEM
HCKYCCTBEHHOTO
HMHTEJUIEKTA, Ha
pa3J'II/I‘-IHI)IX Tamnax
SKM3HEHHOT'O LIUKJIA B
Ka4eCTBE IKCIepTa u
KJIFOUYEBOTO I10JI630BaTENS

YacTHYHO 3HAET METOIBI
U CpeAcTBa
B3aMMOJICHCTBHSA C
HHXEHepaMH B IIpoLecce
CO3/IaHHUS CHCTEM
HUCKYCCTBCHHOT'O
HHTCIIJICKTA B 4YaCTHU
NMPUMCHCHUA A3bIKa
MIPOrpaMMHUPOBAHUS
Python; ocHOBHBIE
KPHUTEpUH KauecTBa
CHCTEM UCKYCCTBEHHOTO
HHTEIUICKTA.

B ocHOBHOM yMeeT
B3aMMO/ICHCTBOBATH C
WHXXEHEepaMH B IIpoLecce
CO3JJaHUS CUCTEM
HUCKYCCTBCHHOT'O
WHTEJJIeKTA H,
NIPUHHUMAET y4acTUE B
KOOpJHMHAIMK paboT 1o
CO3/IaHUIO, BHEJPEHHUIO U
COIPOBOXKACHHIO CUCTEM
HCKYCCTBEHHOTO
UHTEJUICKTA U B
TECTHPOBAHHU
paboToCcocOOHOCTH U
KayecTBa
(YHKIOHMPOBaHHUS
CHCTEM MCKYCCTBEHHOT'O
HUHTCIIJICKTA, U B
IIPOBEPKE BBINIOJIHEHUS
TpeOoBaHUil K crucTeMe Ha
OCHOBE IIPUMEHEHHUS
SI3bIKA
HPOrpaMMHPOBAHHS
Python

3Haer OCHOBHBIE METOIBI
U CpecTBa
B3aNUMOJIEUCTBHUS C
WHKEHEPaMH B TIPOIIEcce
CO3JJaHUSI CUCTEM
HCKYCCTBEHHOTO
MHTEJIJIEKTa B YaCTH
NPUMEHEHUS sI3bIKa
MPOrpaMMHUPOBAHUS
Python; ocHoBHBIE
KPHUTEpUH Ka4ecTBa
CHCTEM HUCKYCCTBEHHOTO
MHTEJUIEKTA.

Ymeer
B3aUMO/ICHICTBOBATH C
WHKEHEPaMH B TIPOIiecce
CO3JIaHUSI CUCTEM
HCKYCCTBEHHOTO
WHTEJJIeKTA H,
NPUHUMAET Y4acTHe B
KOOpJHMHAIMHU paboT 1o
CO3/IaHUI0, BHEJIPEHUIO U
COIPOBOXKIECHUIO CHCTEM
HCKYCCTBEHHOTO
MHTEJUIEKTa U B
TECTUPOBAHUH
paboToCIOCOOHOCTH U
KavyecTBa
(yHKIMOHUPOBAHUSA
CHCTEM UCKYCCTBEHHOTO
MHTEJUIeKTa, U B
MPOBEPKE BBIMOJIHEHHS
TpeGoBaHuUil K cUCTeMe Ha
OCHOBE NPUMEHEHHS
A3bIKa
MPOTrPaMMHUPOBAHUS
Python

JdeMoHcTpupyer
rjy0oKoe 3HaAHUE U
MOHUMAaHME: METOIOB U
CpENCTB B3aUMOIEHCTBUS
C MH)XCHEPaMH B
IpoIiecce Co3aaHus
CHUCTEM HCKYCCTBEHHOTO
HUHTCJIJICKTA B 4YaCTHU
MMPUMCHCHUA SA3bIKa
MporpaMMHUPOBAHUS
Python; ocHOBHBIX
KpUTEpHEB KadecTBa
CHCTEM HCKYCCTBCHHOTO
HWHTEJUICKTA.

YMeeT N0JIHOCTHIO
BEpPHO U
CaMOCTOSATEIbHO
B3aUMOJICIICTBOBATH C
HH)XEHepaMH B Ipoliecce
CO3/IaHHsI CUCTEM
HUCKYCCTBCHHOT'O
UHTEJIJICKTA H,
MPUHUMAET YIaCTHE B
KOOpAWHAIIMA padoT 110
CO3/IaHUIO, BHEIPCHHIO U
COTIPOBOKICHUIO CHCTEM
HCKYCCTBECHHOTO
WHTEJUICKTA U B
TECTUPOBAHUU
paboTtocmocoOHOCTH U
KadgecTBa
(yHKIMOHUPOBAHUSA
CUCTEM UCKYCCTBCHHOTO
WHTEJUICKTA, U B
MIPOBEPKE BBHITOTHCHUS
TpeOOBaHUII K cUCTEMe Ha
OCHOBE ITPAMCHCHHS
SI3BIKA
MPOTrPaMMHUPOBAHUS
Python

8 YueOHO-MeTOAMUYECKOE U MH(OPMAITUOHHOE OOecTiedeHne JUCIUILTUHbI

8.1 IlepeyeHb OCHOBHOW M JOMOJHHUTEJIbLHON Yy4eOHOI JUTEpaTyphl, HEOOXOIAUMOH sl
OCBOECHUS TMCUMILUINHBI (MOYJIs1)

16



OcHoBHas1 JInTEpaTypa:

1. Huxwuruna, T. II. IIporpammupoBanue. OcHoBel Python / T. Il. Hukutuna, JI. B.
Kopones. — Cankt-Ilerepoypr: Jlans, 2023. — 156 c. — ISBN 978-5-507-45283-5. —
Texcr: osnexrponHsnid // Jlanb: 2yeKTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/302714 (nara obparenus: 05.06.2023).

2. TwutoB, A. H. Python. O0paboTka maHHBIX: y4deOHO-MeToaudeckoe mocooue / A.H.
Turos, P.®. Ta3suesa. — Kazann: U3n-so KHUTY, 2022. - 104 c. - ISBN 978-5-7882-
3171-6. — Tekct: anektponnsnii. — URL: https://znanium.com/catalog/product/2069264
(mata obpamenwus: 05.06.2023).

3. XKyxos, P. A. S3bik nporpammupoBanust Python: mpaktukym: ydeOHOe mocobue / P.A.
KykoB. — MockBa: UHOPA-M, 2023. — 216 c. + on. marepuansl [DIEKTPOHHBIM
pecypc]. — (Bricmiee obOpasoBaHue: bakanaBpuar). — DOI
10.12737/textbook 5cb5ca35aaa7f5.89424805. - ISBN 978-5-16-016971-2. — Tekcr:
anekTponnsid. — URL: https://znanium.com/catalog/product/1915716 (mata oOpameHus:
05.06.2023).

4. Iupo6okora, C. H. [IporpammupoBanue Ha s3bike Python juist 1abopatopHbIX 3aHATHH :
yuebHoe mocobue / C. H. Illupobokosa, A. A. Kamyniee, A. B. Cynbi3. — HoBouepkacck
: FOPT'IIY, 2020. — 104 c. — ISBN 978-5-9997-0725-3. — Tekcr : anektpoHHbii // JIaus :
3JIEKTPOHHO-OnOmoteunas cucrema. — URL: https://e.lanbook.com/book/180938 (mata
obpamenus: 05.06.2023).

JloToJTHUTEeIbHAS JIUTEPATypa:

1. ParumxanoBa, I'. C. IlporpammupoBanme Ha Python : yueb6noe mocobume / I'. C.
ParumxanoBa. — Maxaukana : JII'TIY, 2022. — 126 c. — TekcT : anekTpoHHbIH // JIaHb
. DJIEeKTpOoHHO-OmOMmoreunas cucrema. — URL: https://e.lanbook.com/book/330071
(mara obpamenus: 05.06.2023).

2. IIporpammupoBanue Ha Python B mpumepax u 3amadax / A. BacunbeB. — M.: Dkcmo,
2021. - 616 c.

3. Kocumun, . 0. S3sik nporpammupoBanus Python : yue6HO-MeToandeckoe nocobue /
. FO. Kocumun. — Munck : BI'Y, 2019. — 136 c¢. — ISBN 978-985-566-746-0. — Tekcr :
ANEKTPOHHBIM  // JlaHb :  2leKTpoHHO-OMOnmmoTeunas  cuctema. —  URL:
https://e.lanbook.com/book/180546 (nara obparienus: 05.06.2023).

8.2 YueOHO-MeTOAMYECKOE OOecneyeHHEe CAMOCTOSITEILHOW PadoThl 00y4arOIMXCS IO
AMCUUIIMHE (MOAYJIIO)

Y4eOHo-MeToAnYEeCKHEe MaTeprabl AJIs BBIIOIHEHHS 1JaOOpaTOpHBIX padoT.

6.3 Ilepeyennb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHOWH ceTH «UHTepHeT»,
HeOOXOAUMBIX UIS  OCBOGHHSI JMCHUILIMHBI  (MOAYJs), BKJKYas  INepevyeHb
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM (NIPU HEOOXOTUMOCTH)

1. WudopmanmroHHO-CcIIpaBoYHAast cucreMa «Koncynprantllmroc. — URL:
http://www.consultant.ru/

2. TlporpammupoBanue Ha Python. URL: https://stepik.org/course/67/syllabus (mara moctyma
04.06.2023).

3. «llokonenue Pythony: KypcC JUISt MPOABUHYTHIX URL:
https://stepik.org/course/68343/promo#toc (nata moctymna 04.06.2023).

4. JloOpwrit, moOpeiii Python — oOyuatonmit kypc ot Cepres bamakupesa. URL:

https://stepik.org/course/100707/promo (mata goctymna 04.06.2023)

Hayunast snextponnas 6uonmmnoreka eLIBRARY.RU — URL: http://elibrary.ru

6. OBbC JIAHb — URL.: https://e.lanbook.com/,

o

17


https://e.lanbook.com/book/302714
https://znanium.com/catalog/product/2069264
https://znanium.com/catalog/product/1915716
https://e.lanbook.com/book/180938
https://e.lanbook.com/book/330071
https://e.lanbook.com/book/180546
http://www.consultant.ru/
https://stepik.org/course/67/syllabus
https://stepik.org/course/68343/promo#toc
https://stepik.org/course/100707/promo
http://elibrary.ru/
https://e.lanbook.com/

7. DOBC Znanium.com — URL: https://znanium.com/

6.4 Hepeqenb I/IH(l)OpMaIII/IOHHBIX TeXHOHOFHﬁ, HCIIOJb3YEMbBIX nmpu H3y4YCHUU
AUCHUILIMHBI, BKJIIOYas MIPOrpaMMHoOe o0ecreueHue

1. OC cemeiicta Microsoft Windows.

2. MS Office 365.

3. bpayzep.

4. S3pik mporpammupoBanus Python — URL: https://www.python.org/

5. Cpema mnporpamMupoBanuss Ha s3eike  Python, wmanpumep, JuputerLab URL:
https://jupyter.org/.

6. NumPy — maket s Hay4uHbIX BeIumcieHuit ¢ Python. — URL: https://numpy.org/

7. TlporpammHOe oOecrieYeHHE C OTKPBITBIM HCXOJHBIM KOJIOM JUISi MAaTEMAaTHKH, HAYKU H
texuuku — URL: https://scipy.org/

8. bubnuorteka Ha s3pike porpamMMupoBanust Python ans BuU3yanuzanuu JaHHBIX IBYMEPHOM
u TpéxmepHoit rpadukoit Matplotlib — URL: https://matplotlib.org/

9. MucTpyMeHT as aHaaM3a ¥ 00paOOTKH JaHHBIX C OTKPBITHIM MCXOJIHBIM Kojgom Pandas —
URL.: https://pandas.pydata.org/

10. Anaconda — muiatdopma st ObICTPOl pa3pabOTKU U pa3BEPThIBAHUS OC30MACHBIX PEIICHUI
Python — URL.: https://www.anaconda.com/

11. Google Colab — URL: https://colab.research.google.com/#scroll To=5fCEDCU_qrCO

12. API rny6okoro ooyuenus Keras — URL: https://keras.io/

13. KomrekcHas miathopmMa  MAaIIMHHOTO o0y4eHus TensorFlow  — URL:
https://www.tensorflow.org/

14. MammnHHOE O0YYCHHE C OTKPBITBIM HCXOJHBIM KOJOM W BH3yanm3anus JaHHex Orange
Data Mining — URL.: https://orangedatamining.com/

15. Data Analytics Platform KNIME — URL.: https://www.knime.com/knime-analytics-platform

16. HexoMMepuyecKuil IPOEKT C OTKPBITBIM HCXOIHBIM KozoMm Project Jupyter — URL:
https://jupyter.org/

9 MarepuajibHO-TEXHHUYECKOE 00ecredeHue TUCITUTIIMHBI

VYuebnas aynutopus 4205 11 npoBeeHUs 3aHATUN JEKIIMOHHOTO M CEMUHAPCKOTo TUIA
(mpakTUYeCcKue 3aHATHUS); TPYIIOBBIX U MHAMBUAYAIbHBIX KOHCYJIbTAlMN; TEKYIIET0 KOHTPOJIS
Y TIPOMEXKYTOYHOU aTTECTALINH.

OcHallleHHOCTh:

VYuebHas mebenb: cToibl — 35, cTynbs — 75, 1ocka MenoBast, kadenpa.

OcHoBHOE 000pyAOBaHKE: SKpaH Id MpoekTopa | 1mT., mpoekTop — 1 MIT., KOMIIBIOTEP B
KOMIUIEKTE - | mT.

VyeOnas aynutopusi 4202 KommbloTepHbId Kiacc, [UIsl MPOBEACHUS JaOOPATOPHBIX
3aHATHUI, CAMOCTOSATENILHONU PaOOTHI.

OcHallleHHOCTh:

VYuebHas MeOenb: CTOJ MpernojaBareisi, KOMIbIOTEpHbIE CTOJBI — 15, KOMITBIOTEpHBIE
Kkpecia — 16.

OcHoBHOEe oOOOpynoBaHME: 15 KOMIBIOTEPOB C  JOCTYIIOM B  DJIEKTPOHHO-
obpasoBarenbHyto cpeny Axanemuu, ObC u cetn uTepHerT.

VYuebnas ayauropus 4203 KoMnberoTepHbIi Ki1acc.

OcHaneHHOCTh:

VYuebHas Mebenb: CTOJN MpenojaBarens, KOMIbIOTEpHbIE CTONBI — 15, KOMIBIOTEpHBIE
Kkpecia — 16;

OcHoBHOe oOopynoBaHue: 15 KOMIBIOTEPOB C  JOCTYIIOM B  3JIEKTPOHHO-
obpasoBarenbhyto cpeny Akagemuu, ObC u cetu UnTepHer.
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OcobeHHOCTH peaNn3aliid  JUCHUIUIMHBI  (MOAYJS)IJs HWHBAJIWIOB UM JIMIl C
OI‘paHI/I‘IeHHbIMI/I BO3MOXHOCTIMHU 3[[OpOBL$I

Jliis obecniedeHust 00pa30BaHUsS WHBIUIOB U JIUI[ C OTPAHUYCHHBIMU BO3MOXHOCTSIMU
3n0poBbsi (OB3) peanuzanusi AUCHUIUIMHBI MOXET OCYIIECTBISATHCSA B aallTUPOBAHHOM BHJIE,
UCXOJS W3 WHAMNBUAYAIBHBIX TMCUXO(U3HUECKUX OCOOCHHOCTEH WM MO JIMYHOMY 3asBICHHIO
oOyuJarolerocs, B 4aCTU CO3/1aHUS CIICUAIBHBIX YCIOBHI.

B cnemnuanbHbie yCIOBHS MOTYT BXOJAWUTH: NPEIOCTaBICHUE OTIEIBLHON ayAUTOPHH,
HEOOXOUMBIX TEXHUYECKHX CPEACTB, IPUCYTCTBHE ACCUCTEHTA, OKA3bIBAIOIIETO HEOOXOIUMYIO
TEXHUYECKYIO MTOMOIIb, BBIOOP (DOPMBI TIPEOCTABICHUSI HHCTPYKIIUU IO MOPSIAKY MPOBEICHUS
TEKYIIer0o KOHTPOJS M IPOMEXKYTOUHOM aTTecTalid, WCIIOJIb30BaHUE CHEIHalbHBIX
TEXHUYECKUX CPEJICTB, IPEAOCTABIICHUE MTEpEPhIBA JIJIsl TpUeMa MUIIH, JIEKAPCTB U Jp.

Jns nun ¢ OorpaHMYEHHBIMH BO3MOXHOCTSIMH  3JI0POBbS  MIPEyCMOTPEHAa OpraHu3alus
KOHCYJIBTAIIMI C UCTIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

Y4eOHO-MeTOoIMYeCKUuEe MaTepuaibl JUIsl CaMOCTOSITENbHOM paboThl OOydyarouuxcs M3 Yuclia
WHBAJIUJIOB U JIUI[ C OTPAaHUYEHHBIMU BO3MOXKHOCTSAMHU 3710poBbs (OB3) mpenocraBisioTcss B
dbopMmax, afanTUPOBAHHBIX K OTPAHUYCHHSIM HX 370POBbS M BOCIIPHUATHS UH(DOpMALIUU:

Jyist i1 ¢ HapyIeHUsIMH 3pEHUSL:

— B IIeYaTHOU opme yBeTHUeHHBIM HIpUdTOM,
— B (opMe AIIEKTPOHHOTO JOKYMEHTA.
JIist L ¢ HapyIIeHUsAMHU CIIyXa:
— B IeyaTHOH dopme,
— B (opMe AIIEKTPOHHOTO JOKYMEHTA.
Jjig U1 ¢ HapyIIeHUSIMA OTIOPHO-JBUTATEIBLHOTO anmnapara:
— B TIeYaTHOU (opme,
— B (opMe IEKTPOHHOI'O JOKYMEHTA.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA

oOyJaromuxcs.
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10 Kapra koMneTeHUMA THUCUUTIIMHBI

IIporpammupoBanue Ha s3bike Python (HanpaBaenne moaroroBku — 35.03.06 «KArpounH:keHepus»)

Hens Lenp — w3ydeHWe KOHCTPYKIMHA s3bIKa IporpammupoBaHusi Python, ¢opmmpoBanme  HaBBIKOB IporpaMMHpOBaHUS Ha s3bike Python mns permenwns
JTUCLUIUINHEL | TPO(ECCHOHATBHBIX 3a7ad.
3anaun e  U3yYCHHE OCHOBHBIX KOHCTPYKIHUH SI3bIKa IMporpaMmupoBanus Python;
AUCHUILTAHBI e  (QopmupoBaHNE YMEHUI CaMOCTOATEIEHOTO CO3/IaHUS U UCTIONB30BAHMS PA3IMIHBIX CTPYKTYP TaHHBIX;
e  (opMHpOBaHME HABBIKOB aBTOMATH3ALUs 33134 10 cOOpy 1 00paboTKe NaHHBIX;
e  pasBHTHE YMEHHH pa3paboTKu 3PPEKTUBHBIX ATOPUTMOB U MPOTPAMM Ha OCHOBE SI3bIKa Iporpammupoanus Python.
B npouecce ocBoeHUs JaHHOW TUCHUIUIMHBI CTYIEHT (JOPMHUPYET U IEMOHCTPUPYET CIIEAYIOIIHNE
Komnerenmuu dopma
NHunexc [Inanupyembic pesy.ibTaThi 00ydcHHA Texuonoruu OIICHOYHOTO CryneHu ypoBHEH OCBOSHUSI KOMIIETCHIIUU
DopMyIupOBKa (MHIUKATOPBI TOCTHXKEHUST KOMIIETCHIINN) hopMupoBaHus cpenicTea
YHuBepcajlbHble KOMIIETEHIIUU
YK-13 | Cnocoben WIIK-13.1. YuacTByeT B KOJJIEKTUBHOH padoTe Jlexruu YcTHBIN IToporosslii ypoBeHb
y4acTBOBAaTh B II0  CO3JAHMI0  CHUCTEM  HCKYCCTBEHHOIO oIpoc YacTuyHO 3HAET METOABI U CPEACTBA B3aUMOJEHCTBUA C
HpoIecce CO3AAHUA HHTEIUIEKTa B KaUECTBE IKCIEPTa JlaGopaTopHBbI HMH)KEHEpaMU B IIPOLECCE CO3/1aHMsI CUCTEM UCKYCCTBEHHOIO
CUCTEM UIIK-13.2.  IlpoBoauT  TECTHUpOBaHHE U € 3aHATUs WnauBuayanb | MHTEIIIEKTA B YacTH [IPUMEHEHHUS SI3bIKA
UCKYCCTBEHHOTO OTIBITHYIO IKCIUTyaTalUIo CHCTEM HOE 3aJjaHue | mporpammupoBanus Python; ocHOBHBIE KpHTEpHH KadecTBa
UHTEJIEKTa, Ha HCKYCCTBEHHOTO Camocrosrens CHCTEM MCKYCCTBEHHOI'O MHTEJIEKTA.
pa3NUYHBIX 3Tanax HHTEIUIEKTa Hast paboTa B ocHOBHOM yMeeT B3auMOJEWCTBOBATH C HMHKEHEPAMH B

JKU3HCHHOI'O IUKJIa B
Ka4€CTBE DKCIIEPTA U
KIIFOYEBOT'O
IMOJIB30BATCIIA

TIpOIIeCCe CO3JIaHUs CHCTEM HCKYCCTBEHHOTO MHTEIUICKTA H,
NPUHAMAET y4acTHE B KOOPJIMHAIMHM paboT MO CO3JaHUI0,
BHEJJPEHHIO ¥ CONPOBOXKICHUIO CHUCTEM HCKYCCTBEHHOTO
UHTEIUIEKTa M B TECTUPOBAaHMHM pPabOTOCIIOCOOHOCTH U
KayecTBa (YHKIIMOHUPOBAHUSI CHCTEM HMCKYCCTBEHHOIO
UHTEJUIEKTa, U B IPOBEPKE BBINOJHEHUs TPeOOBaHUI K
CHUCTEME HAa OCHOBE NPUMECHCHUA A3bIKa IIPOrpaMMHUPOBAHUA
Python
IIpoaBuHYTHI YPOBEHD

3HaeT OCHOBHBIE METOJBI M CPEJICTBA B3aMMOJICHCTBUS C
WH)KEHEPaMH B IIPOLIECCEe CO3/1aHUsI CHCTEM UCKYCCTBEHHOTO
HHTEIJIEKTa B 4acTH MIPUMEHEHHS SI3bIKa
nporpammupoBanust Python; ocHOBHBIE KpuTepuH KadecTBa
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CHCTEM MCKYCCTBEHHOT'O HHTEJUIEKTA.
YMeeT B3aMMOJEHCTBOBAaTH C HWHXEHEpaMHM B IIpolecce
CO3JJaHUSI CHCTEM  HWCKYCCTBEHHOTO  HHTEJIEKTAa H,
MIPUHAMAET y4acTHe B KOOPAWHAIMH PaboT IO CO3JaHHIO,
BHEJIPEHHIO U CONPOBOXJICHHUIO CHCTEM HMCKYCCTBEHHOTO
WHTEIUIEKTAa W B TECTHPOBAaHUH pPabOTOCTIOCOOHOCTH H
KadecTBa (YHKIMOHHPOBAHMSI CHCTEM HCKYCCTBEHHOTO
MHTENJIEKTA, W B TIPOBEPKE BBIIOJIHEHUS TPeOOBaHMH K
CHCTEME Ha OCHOBE NMPUMEHEHHS S3bIKa MPOTrPaMMHPOBAHUS
Python

Bbicokuii ypoBeHb
JeMoHcTpHUpYyeT ITy0oKoe 3HaHHE U MOHMMAaHHE: METOJIOB
U CpPEACTB B3aUMOJCHCTBUS C WHXXEHEpaMH B Ipoliecce
CO3JJaHUSl CHUCTEM MCKYCCTBEHHOTO HHTEJUIEKTa B YacTH
MIPUMEHEHHUS 3bIKa MporpamMMupoBanus Python; ocHOBHBEIX
KpPHUTEPUEB Ka4eCTBA CHCTEM HMCKYCCTBCHHOT'O HHTEIUICKTA.
YMeeT ~ THONHOCTBIO  BEPHO W CaMOCTOSTEIIBLHO
B3aMMOJACHCTBOBATh C WH)KCHEPAMH B IIPOIIECCE CO3JaHUS
CHCTEM HCKYCCTBEHHOTO WHTEJIEKTa H, TNPHHUMAET
ydJacTHe B KOOpJMHAINU paboT MO CO3AaHUI0, BHEAPEHHIO U
COINPOBOXKACHHUIO CHCTEM MCKYCCTBEHHOTO MHTEJUICKTa U B
TECTUPOBAHUH paboTocroco6HOCTH u KayecTBa
(YHKIIMOHMPOBAHUSI CHCTEM HCKYCCTBEHHOT'O WHTEJUICKTa,
U B TPOBEpKE BHINIOJHEHHS TpeOOBaHUI K cCHCTEME Ha
OCHOBE ITPUMEHEHHS sI3bIKa porpaMMupoBanus Python
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