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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Lenbto ocBoenusa nucuuiuinbbl «lIporpammupoBanue Ha Pythony sBnsercs momyuenue
0a30BbIX 3HaHMA B  0O0JACTH  NPOTPAMMHUPOBAHUH,  HETOCPEACTBEHHOE  M3Yy4YEHHUE
BBICOKOYpOBHEBOTO si3bika mporpamvmupoBanus PYTHON (kak omHOTO W3 S3BIKOB OOIIETO
Ha3HAueHUs), cpelnax pa3paboTKH, MpaBui OQOPMICHHS KOJIA, HEOOXOIMMBIX BBITYCKHHKY,
OCBOUBILIEMY IIpOrpamMmy OakaiaBpuaTta, AJsl pelIeHUs Pa3InYHbIX 33]a4 MPAaKTUYECKOM, HayqHO-
MCCJIEI0BATEIbCKOM U N1€JarOrMUeCKOi 1eATENbHOCTH.

3aaun OCBOEHUS TUCUUIUIMHBI COCTOST B POPMUPOBAHUN KOMITETEHI[UH, TTO3BOJISIOLIUX
pemarh CTaHIapTHBIC 33aJaud MPO(PECCHOHATBHON NEATETLHOCTH Ha OCHOBE MH(MOPMAIIMOHHBIX
TEXHOJIOTHII.

[TnanupyeMbIMH pe3ysibTaTaMyd 0Oy4eHUS MO JAUCIHUILINHE (MOIYJIIIO), SIBISIOTCS 3HAHUS,
yMeHHUsl, HaBbIKU. [lepeueHp MiIaHupyeMbIX pe3yibTaToB OOyYeHHUs MO AUCHUHUIUIMHE (MOIYIIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJIbTaTaMU OCBOEHUS OOpa30BaTENbHOM IpOrpaMMbl,
npejcTanieH B Tabnuue 1.

Tabmuna 1 — Komnerenun, popMupyeMbie B pe3ylibTaTe W3Y9EeHUS TUCIUILTHHBI (MOTYJIs)

PesynbraTel 00y4ueHuUs 10 AUCIUIUINHE
Kom u Kon u
Haspanue (hopmynupoBKa
OIIOII BO, (opmynposka HHIUKATOpa Koxn
COKpaIiCeHHOC KOMTIETEHITUHN NOCTUKCHUA pe3yiib DopMyIupOBKa pe3ysbTaTa
KOMIIETEeHIIUN
TaTa
15.03.06 OIIK-14 : OIIK-14.1x : P12 | Ymenme | mpoBomuth pabouee
«Mexarponnka | Crocoben PazpabarsiBact MIPOEKTUPOBAHUE C
U pa3pabaThIBaTh | alIrOPUTMBI, UCIIOIb30BaHUEM
POOOTOTEXHUKA» | aATOPUTMBI U peanuzanus BBICOKOYPOBHEBOTI'O SI3bIKa
(b-MP) KOMIIBIOTEPHBIE | KOTOPHIX B HNpOrpaMMHUPOBaHUsI 00IIETO
IIPOrpaMMEl, BUIE Ha3HaueHus Python
IIPUTOJHBIE I | KOMITBIOTEPHBIX
MPaKTHYECKOro | MporpamMm
MIPUMEHEHNUS MOXeET OBITH
MPUTOAHA AT
MPaKTUYECKOTO
MPUMEHEHUS
OIIK-14.2x : PI1 3HaHUE | OCHOBHBIX IPUHIIUIIOB pabodero
PazpabarsiBaet IIPOEKTHUPOBAHUS
KOMIIBIOTEpHBIE | PJI3 HaBpik | pabodero npoekTupoBaHus ¢
NpOorpamMmMel, HCIIOJIb30BaHUEM
NPUTrOIHBIC 1A BBICOKOYPOBHEBOT'O SI3BIKA
HMPaKTUIECKOTO HIpOTPaMMHUPOBAHMS 00IIEro
MIPUMEHEHUS HaszHaueHus Python

2 Mecto qucuuniaunbl (MoayJsi) B ctpykrype OITOIT

OTHeceHne OUCHUIUIMHBI K 3JIEKTUBHBIM AMCLUUIIMHAM Y4eOHOTO IUIaHa ONpeesisercs
cneunuKoil U MUCCHEN YHUBEPCUTETA, a TAaKXkKe 0COOCHHOCTSIMHU B3aUMOJICHCTBUS YHUBEPCUTETA
C PBIHKOM TpYyJla U PETUOHAIBHBIMU TPEOOBAaHUSAMH, BRIPAXKEHHBIMH B pe3yJIbTaTax 00pa3oBaHUs
U KOMIIETCHLIUSX.



3. O0beM AUCHUNJIMHBI (MOAYJIs)

O0vem aucuUIUIMHBL (MOIYJsSI) B 3a4ETHBIX EAMHULAX C YKa3aHUEM KOJUYECTBa
aKaJIeMUYECKUX YacoB, BBIJCICHHBIX Ha KOHTAKTHYIO paboTy ¢ oOydarommmucs (10 BHIAM

y4eOHBIX 3aHATHI) U HA CAMOCTOSATEILHYIO paboTy, MPUBEICH B Ta0IUIIE 2.

Tabnuna 2 — O61mas TpyJI0eMKOCTh AUCIIUILITUHBI

C Tpyno- O0beM KOHTAKTHO# paboThI (Yac)
eMecTp | eMKoCTh
Hazanue Popvia (?4?1)140 ) Breaynu- bopwa
o0yue- Yacts VII AynurtopHas 4 CPC arrec-
OIIOII BO s Kypc TOpHast —
(3P0, 3.E.) Bceero
0300) nek. | mpak. | ma6. | ITA | KCP
15.03.06
Me"‘“g"“‘“‘a 300 | B.I.BJB.A 1 3 13 4 8 0 1 0 95 c)
pOOOTOTEXHUKA

4 CTpyKTypa U co/iepKaHue IMCUMILTHHBI (MO1YJIs1)

4.1 CTpykTrypa aucuunjanHbl (MoayJs) nias 3@0

TemaTuyeckuil miiaH, OTpaKAOUIMN COAECpXKAHUE TUCUUIUIMHBI (TIEpeUeHb pa3/iesioB U
TeM), CTPYKTYPUPOBAHHOE I10 BUJaM Y4E€OHBIX 3aHATHI C YKa3aHHEM UX 00bEMOB B COOTBETCTBUU

¢ y4eOHBIM IIaHOM, MpHUBeieH B Tabmuie 3.1

Tabnuma 3.1 — Pazgensl TUCHUIUIMHBL (MOAYJS), BUABI YUeOHOM NeATeIbHOCTH U (POPMBI

TeKymero Koutpods s 300

Kon pe- Koi1-Bo yacoB, 0TBEACHHOE Ha
dopma
Ne HasBanue Tembl 3yJbTara
Jlex [pakr Jlab CPC TEKYIIEro KOHTPOJIS
00y4eHHs

OCHOBHBIE IPHHIIHIIBI 1

HOHSTHS s13bIKa Python.

OCHOBHBIE BCTPOCHHBIE THITBI

naHHBIX OCHOBHBIE ONepariu Pl OTHYET IO IPAaKTHYECKOit

1 | s3pika Python. KoHcomnbHsIi P2 P,I[3 1 2 0 22 paborte, BEICTYIUIEHHE C
BBOJI M BBIBOJI. PaGora ¢ ’ JIOKJIaJOM
(hopmaTaMM THUIIOB JJAHHBIX
BcTpoennsle GyHKINM B
s3pIke Python
Co3ganue nporpamm u3
HECKOJIbKUX MOAYJIEH. "

OTYET MO NMPAKTHYECKON
Oynknmy B a361ke Python. Pa1,

2 1 1 0 20 pabote, BBICTYIUICHHE C
Pa6ora co crpokamm. P12, Pa3 OKITANOM
VYnpasisiomue KOHCTPYKINH A A
s3bIka Python
I{uknnyeckre KOHCTPYKIMI .

OTYET MO NMPAKTHYECKON
s3b1ka Python. Crimcku Pa1,

3 1 3 0 20 pabote, BBICTYIUICHHE C
(MaccuBsr). MHaekcs n P12, P13

JIOKJIaI0M
cpesbl. Koprexu.
CnoBapu. MHOXecTBa. Pl OTYeT IO NPAKTUYEeCKOH

4 | CopTUpOBKa 3JIEMCHTOB P2 P’ZB 1 1 0 13 paboTe, BBICTYIICHHE C
maccuBa. Pabora ¢ ¢aitnamu. ’ JTOKJIAIOM
PaboTa ¢ 1ataMu 1 BpEMEHEM. OTHeT 1o Keiic-3anaue,

PAI,

5 | Uckmrouenns. O6paboTka PI2. P13 0 1 0 10 BBHICTYIUICHHE C
HCKJIIOUHTEIIbHBIX CHTYAIHIL. ’ JIOKJIaJIOM
HenoxanbHble epexosl.

Bepeun ssbika BBICTYIICHHE C

6 | mporpammupoBauus Python. PJI1 0 0 0 10 OKHZ om
CrannmapTsl 0OopMIICHUS A A
HPOrPaMMHOT0 KOfia

HToro no Tadauie 4 8 0 95




4.2 Conep:xaHue pa3aejioB U TeM JUCHUILTUHBI (Moay.s) nias 3OO0

Tema 1 OcnosHvle npunyunvl u nonamus asvika Python. Ocnoguvie cmpoentbie munsi
oannwix OcHosHble onepayuu a3vika Python. KonconvHulil 6600 u 661600. Paboma ¢ hopmamamu
munos oannvlx Bempoennvle ¢ynxkyuu 6 azvike Python.

Coneprxanue Tembl: [IoHsATHE TPOrpaMMHUPOBAHUS M BHIIBI S3BIKOB IPOTPAMMHPOBAHUSI.
KpaTtkass ucTOpUs BO3HHMKHOBEHHS SI3bIKa MpOrpaMMUpOBaHus. [LTFOCBI M MHHYCBHI SI3bIKa
nporpammupoBanus  Python. Ilpomecc kommwisiimyd. 3HAKOMCTBO C OIHOH W3 cpel
nporpammupoBanus. [lpumep Hamucanuss nporpamMm. OCHOBHBIE — OINEpamyiil  SI3bIKa
nporpammupoBanus Python (apudmernueckue, Joruaeckue, CpaBHEHUS U T.J1.) U UX OCOOCHHOCTH
NpUMEHEeHUsS. BBOI ¥ BBIBOJ JAaHHBIX. 3HAKOMCTBO CO BCTPOCHHBIMH (DYHKIMSIMH SI3bIKA
nporpammupoBanusi Python (maremarmueckue QpyHkiuu, GyHKIHH mpeoOpa3oBaHUs THIIOB U
T.J1.) ¥ IPUMEHEHHUE UX TIPU HATICAHUH ITPOTPAMM.

@®opMbI U METOABI MPOBEACHUS 3aHATUH O TeMe, MPUMEHsSEMbIe 00pa3oBaTeIbHbBIC
TEXHOJIOTHH: JICKIIUS, TPAKTHUECKOE 3aHATHE.

Bupl caMOCTOSATENIEHOM MOJTOTOBKH CTYJICHTOB 10 TEME: IMOJATOTOBKA K BBICTYIUICHHUIO C
JOKJIAJIOM, TTOJITOTOBKA K MPOMEKYTOYHOH aTTeCTaIliH.

Tema 2 Coz0arnue npoepamm uz HecKoabkux mooyieu. @ynxyuu 6 sizvike Python. Paboma
co cmpokamu. Ynpasiarowue koncmpykyuu azvika Python.

Conepxxanue TeMbl: Pa3znenenue mporpamMmbl Ha TOANPOTpaMMbl (QYHKIMH) W HX
peanu3anus. Buapl mepeMeHHBIX (JOKalbHble W rio0anbHble. Moaudukaus MnepeMeHHbIX.
[IpencraBieHne CTPOKH B MaMSATH KOMIbIOTepa. Vcmoip30BaHWE CTaHAAPTHBIX (YHKIUN s
paboThI cO CTpOKaMu (KOMUpPOBaHUE, KOHKATEHAIIHs, TIOMCK CHMBOJIA B CTPOKE, pa3dop CTPOK Ha
JIeKCEeMBI U T.J1.). OCHOBHBIE YITPABIISIONINE KOHCTPYKIIMH S3bIKa porpaMMupoBanus Python u nx
MPUMEHEHHUS.

@opMbI U METOABI MPOBEACHUS 3aHATHUN MO TeMe, MPUMEHseMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JICKIHS, TPAKTUYECKOE 3aHsTHE.

Busl caMoCTOSTENTEHOW MTOTOTOBKH CTYJIEHTOB TI0 TEME: IMOATOTOBKA K BBICTYIUICHHUIO C
JIOKJIaJIOM, MTOJITOTOBKA K MIPOMEKYTOUHOM aTTeCTaI1H.

Tema 3 Luxknuueckue koncmpykyuu sizvika Python. Cnucku (Maccuewt). InOexcwl u cpe3sul.
Kopmeorcu.

Conepxanne TemMbl: OCHOBHBIE LIUKJINYECKUE KOHCTPYKLHUHU S3bIKA NPOTrPAMMUPOBAHMS
Python u ux npumenenus. Mcronb3oBaHue CIUCKOB JUIsi OOpaOOTKM M XpaHEHHs JAAHHBIX.
Pa3znooOpa3Hble MeTo/1bl paboThl co crnuckamu. MHpaekcel. Ilonydyenue 3HadeHHs MO MHIEKCY.
N3menenue snemeHTta cnucka mo uHuekcy. Cpessl. CuHTakcuc cpe3a. OCoOEHHOCTH cpesa.
Koprex. Co3nanue koprexa. bazoBeie oneparopsl koprexeil. @yHKIMM KopTexed. Ornnune
KOPTEXKEHN OT CIIUCKOB.

@®opMbl U METOABI MPOBEACHUS 3aHATUN NO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTMH: JICKIUS, TPAKTUYECKOE 3AHSITHE.

Buzbl caMOCTOATENBHON MOATOTOBKH CTYIEHTOB I10 TEME: MOATOTOBKA K BBICTYILUICHHIO C
JOKJIaJI0M, ITOATOTOBKA K MPOMEXYTOYHOU aTTECTALINH.

Tema 4 Cnosapu. Muoowcecmsa. Copmupoexa snemenmos maccusa. Paboma c gpaiinamu.

Conepxanue Tembl: CioBapu. Metoibl paboThI co cioBapsiMu. MHoxkecTBa. Onepanuu u
MeToJbl paboThl ¢ MHOXecTBamMH. MaccuB. PazHooOpasHble CrocoObl COPTHUPOBKM MacCHBA.
Pabora ¢ TexctoBbiMH (aiinamu. Cneundukaropsl goctyna kK Qaiinam. OCHOBHBIE olepanuu
YTEHUS W 3aMKMCH TaHHBIX U3/B (ail. .



@opMbl U METOABI MPOBEACHUS 3aHATUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHBIC
TEXHOJIOTMH: JIEKIUSA, IPAKTUYECKOE 3aHATHE.

Buzbl caMOCTOSTENIBHON MOATOTOBKH CTYJEHTOB I10 TEME: MOATOTOBKA K BBICTYIUICHHIO C
JOKJIa[IOM, ITOATOTOBKA K IPOMEKYTOYHOM aTTeCTal1u.

Tema 5 Paboma ¢ oamamu u epemenem. Hcknouenus. Qbpabomka uUCKIIOUUMENbHBIX
cumyayuil.

Conepxanne Tembl: CtanmaptHas oubnunoreka sizbika PY THON miis paboTel ¢ matamMu u
BpeMeHeM. Buibl peacTaBiaeHU JaThl U BpeMeHU. [IoOHATHE MCKIIOUNTENbHBIX CUTyalluid U UX
BUJIBI. Perucrpanus u ucnonp3oBaHue 00pabOTUNKOB CUTHAJIOB.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTHH: TIPAKTUYCCKOE 3aHATHE.

Bubl caMoCTOSITENIBHON MOJATOTOBKH CTYJIEHTOB I10 TEME: MOATOTOBKA K BBHICTYIUICHUIO C
JIOKJIZIOM, TTOATOTOBKA K MPOMEXYTOYHOM aTTECTAIINH.

Tema 6 HenoxanvHuvie nepexoovl. Bepcuu azvika npoepammuposanus Python. Cmanoapmot
oopmaenuss nPoOSPAMMHO20 KOOQ.

Copmepxannie  Tembl: [loHsATHE  HEJIOKAIBHOTO TMEpPexoja, OrpaHUYEHUsS TMpHU
ucnionb3oBanuu. [lpaktuueckoe mnpumMenenue. (OCHOBHBIE ATalbl  pPa3BUTUSA  A3bIKA
nporpammupoBanus Python. Ilepekitouenue Bepcuil si3pIka MPOrpaMMUPOBAHUS B KOMITHIIATOPE
(ocoOeHHOCTB cpei porpaMMHUpPOBaHus). PekoMenpanuu npu opopMIICHUN POTPAMMHOTO KOJIa.
Buner Hanucanus coctaBHbIX ciioB. [IpuMep npaBui odopmieHUs U Koaa.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TEeMe, MPUMEHSIEMBbIC 00pa3oBaTCIbHBIC
TEXHOJIOTHH: CAaMOCTOATEIbHAs paboTa.

Buabl caMOCTOSITENIBHON MOJATOTOBKH CTYJIEHTOB IO TEME: MOATOTOBKA K BBHICTYIUICHUIO C
JOKJIaJIOM, MTOJITOTOBKA K MMPOMEKYTOYHOM aTTeCTaIUu.

5 Meroauyeckne YyKazaHUsl A1 OOYYAKOIIMXCH MO0 M3YYEHHI0O M Ppealu3alnuu
AMCUUIIMHBI (MOAYJIs1)

5.1 MerToanyeckue peKOMEHIAIMHM O0YYAalOIIMMCH MO0 W3YYeHHI0 IMCHUIUIMHBI W TIO
o0ecrneyeHNI0 CAMOCTOATEILHOM PadoThl

B xome wmsydenus nucuuruinabl «lIporpammupoBanue Ha Python» cTymeHTsl mMoryt
MOCENIaTh ayAUTOPHBIC 3aHATUS (JICKIIUU, TPAKTUIECKUE 3aHITHS, KOHCYIbTaIun). OcOOEHHOCTh
u3ydeHus aucuuruinebl «lIporpammupoBanue Ha Python» cocTOMT B BBINIOJIHEHWH KOMILJIEKCA
MpaKkTUYECKUX paldoT, TJABHOW 3a7adyel KOTOPOro SBISETCS TOJyYeHHE HaBBIKOB
CaMOCTOSITENbHOM PabOTHI HA KOMIIBIOTEPAX C UCIIOJIb30BAHUEM COBPEMEHHBIX HHPOPMAIIHOHHBIX
CHUCTEM TSI pEIICHUs Pa3IuYHBIX YYEOHBIX U TPO(PECCHOHATBHBIX 3a/1a4.

JInst caMOCTOSATENBHOTO U3YUYE€HHS TUCLIMILIMHBI BBIHECEHBI OT/IEIBHBIE pa3/ieiibl U3 TEM,
U3Y4aeMbIX C JAUCHUUIUVIMHOW. V3yueHHBIH MaTepuan CTyAeHT odopmiser B BUAE JOKJIana
(pe3eHTaIuM) U BBICTYIAEeT C HUM Ha JIEKIIUU.

5.2 OcoOeHHocTH oOpraHu3anuu OO0y4YeHHs JJS JMI C OrPAHWUYEHHBIMH BO3MOKHOCTAMH
310POBbSI 1 HHBAJIM/I0B

[Tpu HEOOXOIMMOCTH 0OYUAIOIIMMCS U3 YHCIIA JIUL C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU
3JI0pOBbSl U MHBAINUOB (110 3asBJICHHUIO 00YYarOIIerocs) MpeloCcTaBIseTcs yueOHas
uH(OpMalKs B JOCTYIHBIX (hOpMax ¢ y4eTOM UX WHAUBUIYAIBHBIX TCUXO()U3NYECKUX
0COOEHHOCTEI:



- JUISL TUI] C HApYIICHUSIMU 3pEHUs: B TIeyaTHOH (hopMe yBeTMUeHHBIM IPH(PTOM; B hopme
JNEKTPOHHOTO  JOKYMEHTAa; VMHIVBUAYaJIbHbIE KOHCYJIbTallu{ c IIPUBJICYEHUEM
TU(IIOCYPIOTIEPEBOAUNKA; MHIMBUAYAbHBIC 331aHU s, KOHCYJIBTALUU U JP.

- 17151 JIMLL C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popMe 31EeKTPOHHOTO TIOKYMEHTA;
WHJUBHyaJIbHbIC KOHCYJIbTAllUM C IIPUBJICYCHHEM CYpAONEPEBONUYNKA; HWHAVBUIYAIbHbIE
3aJaHusl, KOHCYJIBTAllUU U JIp.

- IUTs1 JTUI] C HApYLICHUSIMU OTIOPHO-JIBUTATEIILHOTO allliapaTa: B eyaTHoi opme; B hopme
3JIEKTPOHHOIO JOKYMEHTA; UHAUBHUYAJIbHBIC 3a1aHNsA, KOHCYJIbTALMU U JP.

6 ®oHT OLIEHOYHBIX CPEICTB /1JIfl MPOBEIeHUN TEKYIIEero KOHTPOJIsI U MPOMeKYTOYHOMI
arTecTAlMU O0YYAKOIIMXCS 10 AUCHUIIMHE (MOYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mis arrectaumu oOydarommxcs Ha
COOTBETCTBHE HX MEPCOHAIBHBIX JIOCTIDKEHHH IUIAHUPYEMBIM pe3yiabTaTaM OOy4deHHUs II0
JUCHUTUTMHE (MOAYIIO) CO3AaHbl (POHIIBI OLIEHOYHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 33aJaHUS,
METOJIMYECKHE MaTepHaibl, ONpPENeISIOmNe IMPOLEeIyphl OLCHWBAHHUA 3HAaHWHA, YMEHHH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEIH, HEOOXOAUMBIE [T OLICHKH 3HAHUH, YMEHUH, HABBIKOB
U XapaKTepusymomue odTanbl (OpMHpPOBAaHMS KOMIICTEHIMH B  IPOIECCE OCBOCHUS
00pa3oBaTenbHON MPOrpamMMBl, MipeAcTaBieHbl B [Ipunoxenun 1.

7 Y4eOHO-MeTOAMYeCKOe M HH(POPMALMOHHOE 0o0ecnieyeHue TUCHMILIMHBI (MOLYJIs1)
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npodeccuonansHoe oopazosanme). - ISBN 978-5-16-016906-4. - Tekcr : anmekrponnsrii. - URL:
https://znanium.ru/catalog/product/1927269 (nara obpamenus: 18.11.2024)

2. XKyxos, P. A. SI3b1k nporpammupoBanust Python: mpaktukym : yae6Hoe mocobue / P.A.
Kykos. — Mocksa : UHOPA-M, 2024. — 216 c. + [lon. MmaTepuaisl [ DNeKTPOHHBIN pecypc]. —
(Beicuiee o6pazosanue). — DOI 10.12737/textbook_5cb5ca35aaa75.89424805. - ISBN 978-5-
16-018516-3. - Tekcr : anekrponnsiid. - URL: https://znanium.ru/catalog/product/2139862 (nata
oOpamenus: 18.11.2024)

3. Koporee, M. B., OcHoBbl MammuHHOro o0y4yenuss Ha Python : yuyeOnuk / M. B.
KoporeeB. — Mocksa : KuoPyc, 2024. — 431 c. — ISBN 978-5-406-12673-8. — URL:
https://book.ru/book/952751 (nata ob6pamenus: 14.01.2025). — TekcT : 3TEKTPOHHBIH.



4. Ienyapko B.M. OcHOBBI IpOrpaMMHUpPOBaHMS Ha SI3bIKE BBHICOKOTO ypoBHs Python :
YuebHoe mocobue [DnekTponHbIi pecypc| : FOxubIit dhenepanbubiii yausepeuret , 2017 - 146 -
Pexxum moctyna: https://znanium.com/catalog/document?id=339834

7.3 Pecypcel unghopmayuonno-menekommynuxayuonnou cemu '"Hnmepnem',
6K04an npogeccuonanvhvle 06a3vl OAHHLIX U UHPOPMAUUOHHO-CRPABOUHDIE
cucmemul (npu HeodXO0UMOCMU):

1. DOmnexrponnas Oubmuoreynas cucrema ZNANIUM.COM - Pexum pocryna:

https://znanium.com/

2. DnexTpoHHO-Oubmmoreunas cucrema "BOOK.ru"

3. DnekTponHO-O6nbIMoTeunas cucrema "ZNANIUM.COM"

4. DnexTpoHHO-OMOMMoTeyHas cucrema "JIAHB"

5. DneKTpoHHO-OMOMMOTeUHass cuctema wu3aarenbcerBa "HOpait" - Pexkum mocryma:

https://urait.ru/

6. Open Academic Journals Index (OAJI). IIpodeccuonanbhas 6a3a JaHHBIX - Pekum

nocrymna: http://oaji.net/

7. Ilpesunmenrckas OuOmmoreka uM. b.H.EmpnuHa (0a3a JaHHBIX —Pa3IMYHBIX

npodeccnoHabHBIX o0macteil) - Pexxum moctyna: https://www.prlib.ru/

8. HMudopmanmonno-crnpaBounas cucrema "Koucynprant [lmroc" - Pexum moctyma:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe oO0ecrevyeHHe IUCHUILIMHBI (MOAYJs) W IepeYeHb
HHG(pOPMANMOHHBIX TEXHOJIOTHI, UCMOJIb3yeMbIX NMPH OCYILECTBJIEHUM 00pa30BaTEIbLHOIO
npouecca no JMCuMIVInHe (MO1YJII0), BKJIKOYAas NlepevyeHb POrPpaMMHOIo odecrnedeHust

OcHOBHOE 000pPYI0OBAHUE:

e Kommyratop SuperStack 3 (16%10/100 19™)

e MynpTuMenuiiHbiii KomruiekT Ne2 B coctaBe:mpoektop Casio XJ-M146,5kpan
180*180,kpemneHne NoToI0YHOE

e MynbpTrMeuitHbI poekTop Casio XJ-V2

e O6umaynsrit Mmorutop 23" LG CAV42K

e O6maynbiit Moautop LG Electronics uepHsblii +ki1aBuaTypa+Msaliilb

e CereBoil MonuTop:Hynesoii kinent Samsung SyncMaster NC240

e Cucrtema ay1MOBU3YaJIbHOIO MIPeICTaBICHUs HH(OpMALIUU

¢ Ycr-Bo Oecn.nutanust UPS-3000

IIporpaMmmHOE obOecIieueHuE:
e Microsoft Office Professional Plus 2013 Russian

e Microsoft Windows Professional 7 Russian
e Visual Studio




MUHOBPHAYKHU POCCHUN
BJIAJIUBOCTOKCKMII TOCYJIAPCTBEHHBI YHUBEPCUTET
KA®EJPA UHOOPMALIMOHHBIX TEXHOJIOI' M 1 CUCTEM
@DOoH/] OLIEHOYHBIX CPEICTB
JUISl IPOBEJICHUSI TEKYILET0 KOHTPOJISt
Y IPOMEXKYTOYHOM aTTECTAlMU MO TUCHUILINHE (MOIYIIIO)

INPOI'PAMMMPOBAHUE HA PYTHON

Hanpasnenue u HanpaBiIeHHOCTh (IPOQIIIB)
15.03.06 MexaTtponuka u podboToTexHuka. MexaTpoHHuKa U poOOTOTEXHHKA

I'ox nabopa na OIIOII
2024

dopma 00ydeHus
3a04Has

Biagusocrtok 2024



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
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OIIK-14 : Criocoben pa3pabateiBaT
b aJITOPUTMBI U KOMIIBIOTEPHBIE TP
OTpaMMBl, IPUTOJHBIC JUTS PAKTHY
€CKOT'0 MPUMEHEHHS

OIIK-14.1x : Pa3pabaTsiBaeT aqrOpUTMEI, peajn
3a1usl KOTOPBIX B BUJIE KOMITBIOTEPHBIX MPOrpam
M MOXET OBITh IIPUTOJHA JUISl IPAKTHYECKOTO TP
UMEHEHHUSI
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OIIK-14.2x : Pa3zpabaTbiBaeT KOMIBIOTEPHBIE TP
OTPaMMBI, IIPUTO/IHBIE AT IPAKTUYECKOTO TIPUM

Komnerenmus cuntaercs: chopMUPOBAHHOM Ha JAHHOM JTarie B Cliy4yae, €CJIH MOTy4deHHbIe
pe3yibTaTtel OOydYeHHMs [0 [UCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO (JUara3oH KpUTEpUEB
OLICHUBAHUSI PE3YJIbTATOB O0YUCHHUS «3aUTEHOY, «YIOBIECTBOPUTEIHHOY, «XOPOIIO», KOTITHYHOY).
B ciydae oTcyTrcTBUS MOJIOKUTEIBHOM OLIEHKHM KOMIIETEHIMsI Ha JIAHHOM JTalle CUUTAeTcs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnerennus OIIK-14 «CnocobeH pa3zpadaTeiBaTh aJropUTMbl U KOMIIBIOTEPHBIE
POTrpaMMbl, IPUTOHBIE [T IPAKTUYECKOTO IPUMEHEHUS»

Tabmuna 2.1 — Kpurepun orieHKA WHAUKATOPOB JTOCTHKCHUS KOMITCTCHITUU

Kon u ¢popmynupoBka HHAMKAT
opa JOCTHXEHHsI KOMIIETCHIINU

Kpurepuu onieHuBaHUS pPe3yNbT
aToB 00y4YeHHUs

OIIK-14.1x : Pa3pabatsiBaet an
TOPUTMBI, p€ajin3anusa KOTOPbIX
B BUAC KOMITBIOTCPHBIX MIporpa

MM MOXKET OBITh npurojaHa Jajs

TMPAKTUYCCKOI0 NPUMCHCHUSL

HPOBOJHUTE pabodee MPOEKTHPO

IIPOTPaMMHUPOBAHHE MPUIIOKEH
Ui ¥ CO3[JaHUE NPOrPaMMHBIX II
POTOTHIIOB PEUICHUS IPUKIATH
BIX 3a/1a4

OIIK-14.2x : Pa3pabatsiBaeT KO
MIBIOTEPHBIE IPOTPAMMBI, IPH
TOHBIE JUIS IPAKTUIECKOTO TIP
UMEHECHHUS

OCHOBHBIX IMPUHIIUIIOB pa60qer

3HaHHE OCHOBHBIX ITPUHIUIIOB
1 METOJIOB ITPOrPaMMHPOBAHUS
MPUI0KEHUHN U CO3/1aHMs IPOTp
aMMHBIX IPOTOTHUIIOB PEILIECHUS
IMPUKIIAJHBIX 337124

pabo4ero MpOeKTHPOBAHUS C HC
TI0JIb30BaHNEM BBICOKOYPOBHEB

PesynbraThl 00y4eHUs 110 TUCIUIDIHHE
Ko | Tm
Il II
pe | pe Pesynprar
3- | 3-
Ta | Ta
v
BaHUE C HCIOJIb30BaHUEM BEICO
PI | me
2 iy | KOYPOBHEBOTO 5i3biKa Mporpam
MHUPOBAHHUS O0IIEro Ha3HAYECHU
e
g Python
31
Pl aH
1 0 TIPOCKTHPOBAHUS
ne
Ha
Pl BBI
3 « OT0 sI3BIKA MPOTPAMMHUPOBAHUS
obmrero HazHaueHus Python

BJIAJICHUC HABBIKAMHU IPOIrpaMM
HUPOBAHUS HpI/IJ'IO)KGHI/Iﬁ u co3aa
HUS IPOrpaMMHBIX IPOTOTUIIOB
PpEHICHUS MTPUKJIAJHBIX 3a1a4

Ta6J'II/IL[a 3aIOJIHACTCSA B COOTBETCTBUU C pa3aCiiOM 1 PaGoueii IporpaMmbl TUCHUIIIIMHBL

(Moyist).

3 IlepeyeHb OLICHOYHBIX CPEICTB

Ta6muma 3 — [lepedeHp OIIEHOYHBIX CPEACTB MO TUCIHUILIAHE (MOJTYITIO)




KonTtponupyemsle miaHupyeMble pe3
yIbTaTHl 00yUYeHUS

Kontponupyemsie TeMsl 1
WCLUIUINHEI

HaumeHoBaHHE OLIECHOYHOTO CPEJICTBA U TIP
encrasienue ero B @OC

Texkymuil KOHTPOJIb

[IpomexxyTouHas aT
TecTauus

3aouHas popma oOydeHHs

P/l 3HaHue : OCHOBHBIX IpuH | 1.1. OCHOBHBIC IPUHINTI Jloknaz, coodImeH .

[UIMOB PabOyYero NPoexTH | bl ¥ HOHATUA A3bika Pytho | o Keiic-3aaua

poBaHHSA n. OCHOBHBIE BCTPOCHHBIE
TUIbI JaHHBIX OCHOBHBIE
orepanuu s361ka Python.
KoHcosbHBIN BBOA U BHIB IIpakTHyeckas pabo 5
on. PaGora ¢ gopmaramu | 1. Keiic-3amaua
THIIOB JJaHHBIX BcTpoeHH
ble (DYHKIHU B s3bIKe Pyt
hon
1.2. Co3znanue nporpamm Jloknaz, cooOImeHH .
U3 HECKOJIbKUX MOJyJIeH. | o Keiic-3ana4a
®ynkuunu B s3bike Python
. Pabora co crpokamu. Y IpakTHYecKas pabo .
PaBISIIOIIHME KOHCTPYKIH | 1o Keiic-3amaqa
u s13e1ka Python
1.3. Luxmaeckue koxetp | AOKIAL, C00DIICHH Keiic-3anaua
ykiuu s3bika Python. Cnn | ©
ucku (Maccussl). IHaexc ITpakTHueckas pado .
bl 1 cpe3bl. Koprexu. Ta Keiic-3amaqa
1.4. CrioBapn. Muoxkects | AOKTaz, coobuuenn Keiic-3anaua
a. Coptuposka snemento | ©
B MaccuBa. Pabora ¢ ¢ait TpaxTeckas pabo .
TTaMH. a Kelic-3amaua
1.5. PaGora ¢ natamu n B | AAOKIaL, coodiern Keiic-3a1aua
pemeneM. UckmoueHns. ©
O06paboTKa UCKITIOUYUTEIND ITpakTHYecKas pabo .
HBIX CUTYalUH. T2 Ketic-3amaua
1.6. HemnoxainbHble iepex | Jokiaz, COOOLIEHH .
onbl. Bepeuu A3bika mpor | e Keiic-3anaa
pammupoBanus Python. C
TaugapTs odopmrenns | Ipaktrdeckas pa6o Keiic-3amaua
pOTrpaMMHOT0 Koja Ta

P12 Ywmenue : npoBoauTh pad | 1.1. OCHOBHBIC IPUHIIUTI Jloksaz, cooOIweHH .

Ouee NPOEKTUPOBAHKE C U | bl M NOHATHUA A3bIKa Pytho | o Keiic-3aaua

CIOJIB30BaHUEM BBICOKOY | N. OCHOBHBIE BCTPOEHHBIE

POBHEBOTO SI3bIKa IIporpa | Tumbl JanHBIX OCHOBHBIE

MMHpPOBaHHs 00mIero Ha3 | omepanuy si3bika Python.

Havyenus Python KoHCOIBHBIN BBOI U BLIB TpaxTHyeckas pado .
on. PaGora ¢ gopmaramu | 1 Keiic-3ama4qa
THIIOB JJaHHBIX BCTpoeHH
ble GYHKIHMH B s3bIKe Pyt
hon
1.2. Co3nanue mporpaMm Jloknaj, cooOmmenH .
U3 HECKOJIbKUX MOJyJIeH. | o Keiic-3anaua
®ynxuunm B s361ke Python
. Pabora co cTpokamu. Yn IpakTHyeckas pado .
PABJLIIOLINE KOHCTPYKIH | 1, Ketic-3aaua
u si3p1ka Python




1.3. Iluknuyueckre KOHCTP
ykuuu s3bika Python. Cn
ucku (Maccussl). MHeke
bI U cpe3bl. Koprexu.

Joxmam, cooOmeHu
e

Keiic-3agaua

[pakTudeckas pabo
Ta

Keitic-3amaua

1.4. CaoBapu. MHoOxecTB
a. CopTupoBKa 3JIEMEHTO
B MaccuBa. Pabora ¢ ¢ait
JIaMu.

Jloknan, cooOIeHn
e

Keitic-3amaua

[MpakTuyeckas pabdo
Ta

Ketic-3amaua

1.5. Pabora ¢ natamu u B
pemeneMm. Mckmtouenus.
O0paboTKa UCKITIOUUTEIH
HBIX CUTYalHil.

Joknan, cooO1eHn
e

Ketic-3amaua

[pakTudeckas padbo
Ta

Keitic-3amaua

PJ13

Haggik : pabodero mpoexT
MPOBAHUS C UCIIOIB30BaH

HeM BBICOKOYPOBHEBOTO 51
3bIKa IIPOrPaMMUPOBAHU
oOero HazHaueHus Pyth

on

1.1. OCHOBHBIE IPHHIINTI
bl U OHATHSA s13bIKa Pytho
n. OCHOBHBIC BCTPOCHHBIC
TUIBI 1aHHBIX OCHOBHBIC
ornepanuu s3bika Python.
KoHCObHBII BBOJI U BBHIB
ox. Pabora ¢ hopmaramu
THUIIOB JaHHBIX BeTpoeHH
bie GYHKIHMHU B si3bIKe Pyt
hon

Jloknan, cooOIeHn
e

Keitic-3agaua

[MpakTuyeckas pabdo
Ta

Keilic-3amaua

1.2. Co3panue nporpamMm
13 HECKOJIBKIX MOJYJIEH.
Oyukimn B s36ike Python
. Pabora co crpokamu. Y
PaBISIONINE KOHCTPYKIN
u si3pika Python

Jlokmaz, cooOIIeHH
e

Ketic-3amaua

ITpakTryeckas pado
Ta

Keitic-3amaua

1.3. Ilukinyeckue KOHCTP
ykuun s361ka Python. Con
ncku (Maccussl). MHIEKC
Bl U cpe3bl. Koprexn.

Jloknan, cooOmeHn
e

Keitic-3amaua

[TpakTryeckas pado
Ta

Keitic-3amaua

1.4. CaoBapu. MHOXeCTB
a. CopTupoBKa 3JI€MEHTO
B MaccuBa. Pabora ¢ ait
JIaMH.

Jlokiaz, cooOIIeHH
e

Ketic-3aqaua

IIpakTudeckas pabo
Ta

Keiic-3agaua

1.5. PaGora ¢ natamu 1 B
pemeneM. MckimodeHus.
O0paboTKa UCKITIOYUTEITH
HBIX CUTYyalUH.

Joxman, cooOmeHu
e

Keitic-3agaua

[TpakTryeckas pado
Ta

Keitic-3agaua

4 Onucanue Npoueaypsl OCHUBAHUS

KadgectBo copMHpOBAaHHOCTH KOMIIETCHIIMA Ha JaHHOM OJTare OICHUBACTCS I10
pe3ynbTaTaM TeKYIIUX U MPOMEXKYTOUHBIX aTTeCTAllMi MPU TMTOMOIIN KOJMYECTBEHHOUW OIECHKH,
BBIpOKEHHOU B Oaymax. MakcuMmanpHas cymma 0amuioB mo aucuuruimae (Momynio) paBHa 100
Oammam.

O1LEHOYHOE CPEACTBO
[IpakTnyec
Kkue pabor
bl

Jlexuun 10 10

Bup yuebHoli nest

€JILHOCTH Hoxman Keiic-3amaua Hroro




IIpakTuueckue 3an 60 60
ATHSA

ITpomexyTounas a 20 20
TTECTAIMSA

CamocTosTensHas 10 10
paboTta

Uroro 60 20 20 100

Cymma OanioB, HAOpaHHBIX CTYIEHTOM I10 BCEM BUIAM Yy4€OHOU NESTEIBHOCTH B paMKax

JAUCHUIIIIMHBIL, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHU C TaGHHHeﬁ.

CyMMZ bao Or1ieHKa 110 TPOMEX
YTOYHOM aTTecTaIu XapakTepucTHKa KayecTBa ChOPMHPOBAHHOCTH KOMIICTCHIIMU
MO JTUCIHILIN "
HE
CTyzeHT IeMOHCTPHpPYET CPOPMHUPOBAHHOCTH JUCIMIUTMHAPHBIX KOMIICTSHIINH, 00Ha
PY)KHBaeT BCECTOPOHHEE, CHCTEMAaTHIECKOe H TITy00Koe 3HaHHe yueOHOTO MaTepHana
91 110 100 «3a4TeHO» / , YCBOWJI OCHOBHYIO JIUTEPATYPY U 3HAKOM C JOIOJHUTENBHON IUTEPaTypOl, peKome
orZiao «OTIINIHOY H/IOBaHHOHU IIPOTPaMMOii, yMeeT CBOOOIHO BBIIONHATE MPAKTUIECKHE 3aJaHus, IIPe
YCMOTpEHHBIE IPOTrPaMMOH, CBOOOAHO ONEpHpYeT NPHOOPETEHHBIMH 3HAHUSAMH, yMe
HHUSMH, IPUMEHSIET UX B CUTYALHSIX OBBIIICHHON CIIOKHOCTH.
CTyzeHT IeMOHCTPUpPYET ChOPMHUPOBAHHOCTh JUCIUILTMHAPHBIX KOMIIETCHITHN: OCHO
76 10 90 «3a4TeHO» / BHBIC 3HAHUS, YMEHUS OCBOCHBI, HO JIOITyCKAIOTCSl HE3HAYUTEIbHBIC OIIHOKH, HETOUH
or /6 ao «XOpPOIIOY OCTH, 3aTpyJHEHUs IIPY aHAJTMTUYECKUX OIlepalusiX, IepeHoce 3HaHUM U yMEHUM Ha H
OBbIC, HECTAHJAPTHBIEC CUTYAIUH.
CTyzeHT AeMOHCTPHUpYeT CPOPMHUPOBAHHOCTD TUCHUIUIMHAPHBIX KOMIIETCHIIHI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPOTIPUATHI AOMTYCKAIOTCS 3HAUNTENbHBIE OIINOKH, IPOSIBIIETCS O
ot 61 o 75 «YIOBIIETBOPUTENb | TCYTCTBUE OT/EIbHBIX 3HAHUM, YMEHHH, HABBIKOB 110 HEKOTOPBIM TUCLMITIMHAPHBIM K
HO» OMIIETEHIUSAM, CTYACHT HUCIIBITHIBACT 3HAUNTENNbHbIC 3aTPYIHEHUS IPH OIIEPUPOBAHH
Y 3HAaHWSIMU M YMEHHSIMH IPH UX NIEPEHOCE Ha HOBBIE CUTYAIHH.
«He 3a4TeHO» /
ot 41 110 60 HEYIOBICTBOPHTE V crypeHra He cqo(ipanOBale JUCIUILUTHHAPHBIE KOMIIETSHIIUH, IPOSBIAETCS HE0C
TaTOYHOCTh 3HAHUH, YMEHHI, HABBIKOB.
JIHO»
«He 3a4TeHO» /
JlucuuminHapHbIe KOMIIETEHIIMN He c(OpMHUPOBaHEL. [IposBiseTcs MojHoe WM IpaK
ot 0 1o 40 «HEYJOBJIETBOPHTE o o
BHOY TUYECKH [IOJTHOE OTCYTCTBUE 3HAHUH, yMEHUH, HAaBBIKOB.

S IIpuMepHBIE OLICHOYHBbIE CPEACTBA

5.1 Ilpumepsl 3agaHuii A1 BBINOJHEHNS MPAKTHYECKUX padoT

Tema 1. OcHOBHBIC TPUHIIUITEI M MOHATHS s3bIka Python. OCHOBHBIC BCTPOCHHBIE THITHI
JAHHBIX.

BBectu ¢ knmaBmarypel aBa uucia. Kaxkioe W3 BBEIEHHBIX YHCET IMPHCBOUTH MEPEMEHHBIM.
Heo6xonuMo MOMEHSATh 3HAUYEHUS MEPEMEHHBIX TakK, YTOObl 3HAYEHHWE MEepPBONM IMepeMEeHHOMH
0Ka3aJIOCh BO BTOPOM, @ BTOPOH - B IIEPBOM.

Tema 2. OcHoBHbIe omepanuu sizbika Python. KoHconbHbIN BBOI 1 BbIBOA. Pabota ¢
dopmaramu THTIOB JTAHHBIX.
Hanummre nporpammy (aiin user.py), KoTopas 3ampaiivBaia Obl y MOJIb30BaTENs: - €T0 UMS
(manmpumep, "What is your name?") - Bo3pact ("How old are you?") - mecto xutennctBa ("Where
are you live?") ITocne sToro BeiBoMIIa ObI TpH cTpoKH: "Thisis ums " "It is Bospact " "(S)he live
in Mecto >kuTenbcTBa " BMeCTO WMs, BO3pacT , MECTO JKHTEIbCTBA JIOJIKHBI OBITh JIaHHBIC,
BBEJICHHBIE MOJIb30BaTeseM. [Ipumeuanue: MOKHO nucath (pas3bl Ha PYCCKOM SI3bIKE, HO €CJIU BbI
TUTAHUPYETE CTaTh MPOQECCHOHATBHBIM ITPOTPAMMHICTOM, IPUBBIKANTE K aHTJIIUHCKOMY.

Tema 3. Bcerpoennbie GbyHKIIIN B A3BIKE Python.
Hamummre mporpamMMy, KoTopas U3MepsieT ATUHY BBelIeHHOW cTpoku. Ecnmu cTpoka junHHEe
JIECATH CHMBOJIOB, TO BBIHOCHTCS MpenynpexacHue. Eciam kopode, TO K CTpOKe A00aBIsSETCS
CTOJIBKO CUMBOJIOB *, YTOOBI €€ JUIMHA COCTaBJIsAjIa AECATh CUMBOJIOB, I1OCIIE YETr0 HOBas CTPOKa
JIOJKHA BBIBOJUTHCS HA DKpPaH.



Tema 4. Co3manue mporpamMM M3 HECKOJNBKHX Moxmyned. DyHkmuu B s3bike Python.
[Tporpammuct Ha Python Bcerza MoxeT co3aath COOCTBEHHBIN MOJTYJIb, YTOOBI HCIIOIB30BATh €r0
B HECKOJIBKMX CBOMX IIporpammax WIM Ja)K€ INPEJOCTaBUTh B II0Jb30BaHUE BCeMy Mupy. B
KayecTBE TPEHUPOBKU CO3JaJUM MOAYJIb C (YHKUMAMH JUISI BBIYMCIEHUS IUIOLIA/eH
OpSAMOYTOJIbHUKA, TpeyroyibHuKa 1 Kpyra:from math import pi, powdef rectangle(a, b):  return
round(a * b, 2)def triangle(a, h): return round(0.5 * a * h, 2)def circle(r): return round(pi *
pow(r, 2), 2) 3aech TakKe WLTIOCTPUPYETCS MPUHLIUIL, YTO OJMH MOJYJIb MOKET UMIIOPTUPOBATH
npyrue. B nannom ciyyae umnoptupyrores pyHkuuu n3 moayist math.Ilomecture naHHblil ko B
OTICTbHBIN daiin square.py.
Korna untepnperarop Ilurona BcTpedaeT KOMaHAy MMIOPTA, TO IPOCMATPUBAET HA HAJIUUYUE
daiina-mMoayns onpeseneHHble Kartanord. VX mepedeHb MOXKHO YBHICTh O COACPKHUMOMY
sys.path:>>> import sys>>> sys.path[\W\\', \\'/usr/lib/python35.zip\\', \\'/usr/lib/python3.5\\,
\\'/usr/lib/python3.5/plat-x86_64-linux-gnu\\',\\/usr/lib/python3.5/lib-dynload\\',
\\'’home/pl/.local/lib/python3.5/site-packages\\',\\'/usr/local/lib/python3.5/dist-packages\\',
\\'/usr/lib/python3/dist-packages\\'|3to criucok aapecos B Linux. B Windows oH OyieT HECKOIBKO
npyruMm. IlepBelii 351eMeHT — IycTas cTpoKa, YTo 0003HaYaeT TeKYLUIUH KaTajor, TO €CTh TO MECTO,
I/le COXpaHEeHa cama IporpaMmMa, UMIOPTHpYoIIas Moayib. Eciiu Bbl coxpanute dain-moayib 1
¢ailn-nporpaMmy B OJHOM KaTajiore, TO HMHTeprperatop 0e3 Tpyda Haijer Monyib.Takxke
MOy b MOYKHO TIOJIOKHTH B JIFOOO0H IPYTo# U3 YKa3aHHBIX B CIIMCKE KaTaioros. Toraa oH OyneT
JOCTyIeH i1 Bcex mporpamMm Ha Python, a Takxke ero MokHO OyneT HMMIOPTHPOBATH B
MHTEPAKTHBHOM pexume. MokHO 100aBUTH B sys.path cBoii katanor. OHaKo B 3TOM ciydae JIn0o
KOJ1 IPOrpaMMBbl JOJDKEH COJIepKaTh KOMaH/1bl U3MEHEHHUs 3HaueHUs sys.path, 1160 Hajo nmpaBUTh
KOH(HUTypanMoHHbIN (haiiia omepanMoHHON cucTeMbl. B OONBIIMHCTBE CiTydaeB JIydlle Tak HE
nenatb.Ilomectute (aitn square.py B TOT e Karajor, rjae Oyner ucnoiaHsemas nporpamma. Ee
KOJI IOJDKEH BKIJIFOUATh MHCTPYKIIMIO HUMIIOPTA MOJTYJIS square (MIpy UMIIOpPTE pacuiupeHue (aiiina
HE YKa3bIBA€TCs1) U BbI30B TOM (PYHKLIMHU U C TEMU NapaMeTpaMu, KOTOpbIe BBEJ MOJIb30BaTeNb. T.
€. y IOJIb30BaTessl Hal0 CIPOCHUTbH, IJIOLIAAb KaKoOW (UI'ypbl OH XOYeT BBIYMCIWTH. Jlanee
3allPpOCUTh Y HEro apryMeHThl JUld COOTBETCTBYIoLeH QpyHkuuu. Ilepenats ux B GyHKIMIO U3
MOJyJIs square, a MOJIY4YeHHbIN OTTY/a pe3ynbTar BbIBeCTH Ha dKpaH.lIpumeuanue. Mcnonnenue
MOZYJII KaK CaMOCTOSITEJIbHOTO CKPMIITA, & TAaKXKE CO3JAAHME CTPOK JOKYMEHTAIMH, KOTOPbIE
otoOpaxaer BcTpoeHHass B Python ¢ynkuus help(), Oyayr paccMoTpeHbl B Kypce OOBEKTHO-
OPUEHTUPOBAHHOT'O MPOTrPAMMHUPOBAHHUS.

Tema 5. Pa6ora co CTpOKaMH.
BBoauTcs crpoka, BKIIOUaroIias CTpPOYHbIE M MpPOMHMCHbIE OyKBbl. TpeOyeTcs BBIBECTH Ty ke
CTPOKY B OJHOM pErucTpe, KOTOpbI 3aBUCUT OT TOro, kakux OykB Oombiie. [Ipu paBHOM
KOJINYeCTBE Mpeodpa3zoBaTh B HIKHUI peructp. Hanpumep, BBoautcs ctpoka "HeLLo World",
OHa JIoJiHa ObITh IpeoOpa3zoBaHa B "hello world", moToMy 4T0O B HCXOHOMN CTPOKE MaJIbIX OYKB
6onbme. B kone wucnomp3yiite mukn for, crpokoBele MeTonbl upper() (mpeobpaszoBaHuE K
BepxHeMy peructpy) u lower() (mpeoOpa3oBaHHEe K HUXKHEMY DPETUCTPY), a TaKK€ METO]IbI
isupper() u islower(), mpoBepsrOIINE PETUCTP CTPOKH UM CUMBOJIA.

Tema 6. VYnpasisroomue KOHCTPYKLIUU A3BIKA Python.
Hanummre nporpaMMy, KoTopas 3alpaiivBacT Ha BBOJ YMCIIO. ECIIM OHO NOJIOKUTENBHOE, TO Ha
sKpaH BeIBoguTCs 1udpa 1. Ecnu uncno orpunarensHoe, BeiBoauTcs -1. Eciiu BBeieHHOE uncio
— 910 0, To Ha ’KkpaH BbBoaUTCS 0. Mcnonb3yiiTe B KOJE yCIOBHBINA ONEPATOP MHOXKECTBEHHOTIO
BETBJICHMUSI.

Tema 7. [uknnyeckue KOHCTPYKIUH SI3bIKa Python.
Ucnons3ys mukin while, BeiBenute Ha 3xpaH a1 uncia 2 ero crenenu ot 0 1o 20. Bo3Benenue B
creneHb B Python o0o3Hauaercs kak **.

Tema 8. Cnuckn. MHoxecTBa.
Hanummure nporpaMMy, KOTOpasi TEHEPUPYET CTO CIy4YailHBIX BEIIECTBEHHBIX YNCEN U 3aII0JIHSAET
MU CIHUCOK. BBIBOAUT MOTYyYMBIIMIICS COUCOK HAa dKpaH IO JIECATh 3JEMEHTOB B psij. Jlanee
COPTUPYET CIHMCOK C IOMOIIBI0 METOJAa SOrt() M CHOBa BBIBOJUT €r0 Ha 3KpaH IO JAECATh



DJIIEMEHTOB B CTpoOKe. /[ BBIBOJA CHHCKA HAMWINUTE OTIACIBbHYIO (YHKIUIO, B KaueCTBE
apryMeHTa OHa JIOJKHA MPUHUMATh CITUCOK.

Tema 9. Nunexcsl 51 CPE3BI. Koprexu.
Yrto6bl n30€xKaTh U3MEHEHUS HICXOAHOTO CIIHUCKA, He 0043aTeNIbHO UCIIOIB30BaTh KOPTEXK. MOKHO
CO3/1aTh €T0 KOIHIO C TTOMOIIBI0 METO/Ia CIIUCKA cOopy() WIJIM B3STh Cpe3 OT Hayasia J0 KOHIA [:].
CxomnupyiTe CIUCOK NEPBBIM U BTOPHIM CITIOCOOOM U YOEIUTECh, YTO U3MEHEHHUE KOMHI HUKAK He
OTpakaeTcsl Ha OPUTHUHAJIE.

Tema 10. CioBapu. MHoxkecTBa.
Coznaiite cioBaphb, I'/ie KJI0OUaMU SBJISIOTCS YHCia, a 3HAUEHUSIMU — CTPOKH. [IpumenuTe k Hemy
Merona items(), momydeHHbI oOBbekT dict items mepenaiTe B HAlMCAaHHYIO BaMU (DYHKIIHIO,
KOTOpasi CO37aeT W BO3BpaIlaeT HOBBIM CJIOBaphb, "OOpaTHBIM"' HCXOJHOMY, T. €. KIOYaMHU
ABIIIOTCS CTPOKH, @ 3HAYCHUSIMH — YUCJIA.

Tema 11. Pabora c¢ (¢aiinamuCo3maiite daiin data.txt mo oOpa3my ypoka.
Hanummure nporpammy, KOTopasi OTKpbIBAa€T 3TOT (ailsl Ha YTEHUE, TOCTPOYHO CYUTHIBAET U3 HETO
JTAaHHBIE U 3alMCBIBAET CTPOKH B JIpyroil daiin (dataRu.txt), 3aMeHss1 aHTIIMHCKUE YUCIUTEIIBHBIC
PYCCKMMH, KOTOpbIe cojepkarcsa B croucke (["omun", "ama", "tpu", "derwipe", "mATp"]),
OTPEIETICHHOM JI0 OTKPBITUS (PailiioB.

Tema 12. HckmroueHus. O6paboTka UCKITIOYUTENbHBIX CUTYalUH.
Hanumure nporpamMmy, KoTopast 3alpaliiBacT BBOJ ABYX 3HadeHUH. Ecin xoTs Ob 01HO U3 HUX
HE SIBJIIETCS YMUCIIOM, TO JIOJDKHA BBIMIONHATHCS KOHKATEHALlUs, T. €. COCOUHEHHE, CTpoK. B
OCTaJIbHBIX CIIydasix BBEJACHHbIE UNCIa CYMMHUPYIOTCS.

Kpamkue memoouuecxue ykazanus

Ha BbimonHeHne 0JHOM NpakTUYECKON pabOThl OTBOAUTCS HE MEHEE OJHOIO JIByX4aCOBOI'O
3aHATUA (HE BKIJIIOYAs 3aTpaThl BPEMEHHU Ha MPOBeIeHUE MPOMEKYTOYHOIO TECTA Ha MOCIEIHEM B
yueOHOM IEepHOJIe IPAKTUUECKOM 3aHATUN). [lociie BBIOIIHEHUS KaXKIOW MPaKTUYECKONH paboThl
CTYJEHT JIOJDKEH MPEJCTAaBUTh OTYET O €€ BBIMOJIHEHUH, a TaKXKe, 110 yKa3aHUSAM IperoaaBarers,
BBITNIOJIHUTD JTOTIOJHUTEIbHBIE 3a/IJaHUS 110 TEME 3aHATHSI.

Llkana oyenxu

Ne bansl Onucanue
CTyzeHT IeMOHCTPHUPYET YMEHHSI Ha HTOTOBOM YPOBHE: yMeeT CBOOOIHO BBINOIHATH MPAKTHIE
5 49-60 CKHE 33aJ[aHus, IPEIYCMOTPEHHBIE IIPOTPaAMMOiA, CBOOOTHO ONIEpUPYET MPHOOPETEHHBIMU YMEH

WSIMH, IPUMEHSIET UX B CHTYAIUSIX MOBBIIICHHON CII0KHOCTH.

CTyIeHT IEMOHCTPHUPYET YMEHHS Ha CPEHEM YPOBHE: OCBOUJI OCHOBHBIC YMEHUS, HO JIOMYCKa
4 37-48 FOTCSI HE3HAYUTENBbHBIC OIMOKH, HETOYHOCTH, 3aTPYIHCHUS NP aHAJTUTHUECKUX OTEPAIIUsX, T
€peHOCe YMEHUI Ha HOBbIC, HECTAHIAPTHBIC CUTYAIHH.

CTyzieHT IeMOHCTPHUPYET YMEHHUS M HaBBIKK Ha 6a30BOM YyPOBHE: B X0/ KOHTPOJIBHBIX MEPOIIP
WSITHI TOTYCKAIOTCsI 3HAYMTEIIbHBIE OIIHOKH, MIPOSIBISIETCS OTCYTCTBHE OTACIBHBIX YMEHHIA, HA

3 25-36 BBIKOB M0 JJUCIUIUTHHAPHON KOMIICTEHIIHH, HCIIBITHIBAIOTCS 3HAYUTEbHBIC 3aTPYAHEHHS TIPH O
NEepUPOBAHUN YMEHHUSMH U IIPU X IEPEeHOCEe HA HOBBIE CUTYaIHH.

2 13-24 CryneHr ZIEMOHCTPUPYET yMEHHUs! 1 HABLIKH Ha yPOBHE HIDKE 6a30BOr0: NPOSIBIIAETCSA HENOCTAT
OYHOCTh YMEHUH Y HABBIKOB.

1 0-12 CTyIeHTOM NPOSBIIETCS MTOJTHOE WM MPAKTHIECKHU ITOJTHOE OTCYTCTBHE YMEHHUI M HABBIKOB.

5.2 3ananus nJ9 penreHus Keiic-3agaum

1 Ectb MaccuB uucen. Hanummre Tpu QyHKIUU, KOTOPBIE BEIYUCISIOT CyMMY 3TUX YHCEIL:
¢ for-niuxnom, ¢ while-uukiiom, ¢ pekypcue.

2 Hanumure QyHK1IMIO, KOTOpas co3AaéT KOMOMHAIIMIO JIBYX CITMCKOB TaKUM 00pa3oMm:

[1,2,3] (+) [11,22,33] -> [1,11, 2, 22, 3, 33]

3 Boruncnute nepoie 100 uncen ®ubonavun. (Hanummure xoxa.)

4V Bac eCTb MacCUB YHCEIl, COCTaBbTE U3 HUX MaKCUMajbHOE yKcio. Hampumep:

[61,228,9]->98221

5 Ectb geBsats mudp: 1, 2, ..., 9. Bol MOXkeTe BCTaBIATh MEXKITY HUMHU 3HAKHU «1», «-» WU
HU4Yero. Y Bac OynyT TOJy4aThecsl BbIpakeHus Buna 123+45-6+7+89. Haiinure Bce M3 HUX,
KoTopsle paBHbI 100.

Kpamxue memoouueckue ykazanus



Ha BrinosiHeHME 0AHOM KelC-3a/1aun OTBOJUTCS HE MEHEE OJTHOTO IBYXYAaCOBOT'O 3aHATHS
(BKJTIOUAs 3aTpaThl BPEMEHH Ha MPOBEACHUE MPOMEKYTOYHOTO T€CTa Ha TOCIETHEM B yUeOHOM
Nepuojie MpakTUYecKoM 3aHsATHH). [locie BBIMOTHEHUS KaXKIOTO Kekca CTYACHT JOJKEH
MPEJCTaBUTh OTYET O €ro BBINOJHEHUH, a TAKXKe, MO YKa3aHWSM MPENoaBaTessl, BBINOIHUTD
JOIIOJHUTENbHBIC 3ajaHus 110 TEME KEHca.

LlIxana oyenku

Ne Banmsr Omnucaxue
CTyIeHT IEMOHCTPUPYET YMEHHUS Ha UTOIOBOM YPOBHE: YMEET CBOOOHO BBHIIOJIHATH IPAKTHYEC
5 16-20 KM€ 3aJIaHHs, IPeTyCMOTPEHHbIE IPOrpaMMOii, CBOOOAHO OonepupyeT IPHOOPETEHHBIMUA YMEHHUS

MH, IPUMCHSICT WX B CHTYAIVSIX MIOBBIIIICHHON CIIOKHOCTH.

CTyICHT IEMOHCTPUPYET YMEHHS Ha CPEIHEM YPOBHE: OCBOWII OCHOBHBIC YMEHHUS, HO JIOITYCKAl0
4 11-15 TCsl HE3HAYUTEIBHBIC ONIMOKH, HETOYHOCTH, 3aTPYAHCHUS IPH aHATUTHICCKUX OTEpPaIHsX, Iepe
HOCE YMCHUIi Ha HOBbIC, HECTAHAAPTHbIC CUTYAIHH.

CTyneHT IeMOHCTPUPYET YMEHHUS U HaBBIKK Ha 6a30BOM YPOBHE: B X0/Ie KOHTPOJIBHBIX MEPOTIPH
SITUH JIOMYCKAIOTCSI 3HAYUTEIBHBIE OIIHOKH, MIPOSIBISETCS OTCYTCTBHE OTASIbHBIX YMCHUI, HABbI

3 6-10 .
KOB 10 AMCHUIUIMHAPHOU KOMIIETCHIINH, UCIIBITBIBAIOTCS 3HAYUTEIIBHBIC 3aTPYJHECHUS TIPU OIICP
UPOBaHNU YMCHUSIMU U ITPU UX IEPEHOCEC HA HOBLIC CUTYallUU.

2 0-5 CTy,I[eHT JACMOHCTPHUPYET YMEHHS U HaBbIKU Ha YPOBHE HUKE 06a30BOrO0: TMPOSABIIACTCA HEAOCTATO

YHOCTH yMeHI/Iﬁ 1 HABBIKOB.

5.3 IlepeyeHn TeM AOKJIAA0B, COOOIIEHUIT

1. OcHoBBI IporpamMmupoBanus B Python

2. OcobeHHOCTH s13bIKa nporpammupoBanus Python

3. Ucropus pa3BUTHS S3bIKA TpOrpaMMupoBanus Python

4. AHanu3 JaHHBIX C HOMOILBIO S3bIKa porpammupoBanus Python

Kpamxue memoouueckue ykazanus

Jloknan mpejcTaBisieT coOoi myOiaMyHOe cOOOIeHHe, Mpearoararliee pa3BepHyToe
U3JI0)KEHUE Ha OIpeleleHHYo TeMmy. Jlokiag - 3TO BUJ CaMOCTOSATEIbHOW paboThl, KOTOPBIN
crocoOCTBYeT (pOPMUPOBAHUIO Y CTYACHTOB HAaBBIKOB HUCCIIEOBATENILCKOM paboThl, paciupseT
[I03HABATEJIbHBIE UHTEPECHI, IPUYYAET KPUTHUECKU MBICIUTh.

[TonroToBka JoKJIa/1a NPEANOIaraeT CleayoIIne Tallbl:

1. Omnpenenenne uenu pAokinana (uHGOPMUPOBATH, OOBSCHUTH, OOCYAWTH YTO-TO
(mpobiiemy, perieHue, CUTyaIuo 1 T.11.).

2. [lonOop A nokiIaga HEOOXOAUMOI0 MaTepuaa U3 JUTEPaTypHbIX UICTOYHUKOB.

3. CocraBieHue miiaHa JIOKJIaa, pacipeaeaeHne COOpaHHOro MaTepralia B He00X0UMOi
JIOTUYECKOMN MOCIIe0BaTENbHOCTH.

4. KomnosunuonHoe opopMiIeHre T0KIaa B BUJIE 3JIEKTPOHHOM MPpEe3eHTaI|H.

[TocTpoenue nokaaa BKIOYAET TPU YACTU: BCTYIIJICHHE, OCHOBHYIO YacTh U 3aKIIIOUCHHE.

Berymienue copepxuT: GpOpMyIHMpPOBKY TEMBbl J0KJIaJa; aKTyaJbHOCTh TEMbI; aHAJIHU3
JUTEPaTypPHBIX UICTOYHUKOB (PEKOMEH IyeTCs UCII0JIb30BaTh JaHHbIE 3a OocaeAHNE 3-5 JeT).

OCHOBHasl 4aCTb COCTOUT U3 HECKOJBKUX Pa3J€OB, OCTENIEHHO PACKPBIBAIOIINX TEMY.
Ecin HeoOxomumo, a1 OOOCHOBAaHUS TEMbl MHCIIOJNB3YETCS CChUIKA Ha HCTOYHUKH C
JI0Ka3aTeIbCTBaMH, B3STHIMH U3 JUTEpaTyphl (IUTHPOBAHUE aBTOPOB, yKa3zaHHE LUQP, (aKToB,
onpeneneHuit). MznoxkeHwe wmatepuana JOKHO OBITH  CBSI3HBIM, TIOCJIEOBATEIHHBIM,
nokazarenbHbIM.  Crnoco0 M3JI0KEeHUs Marepuaina s BBICTYIUIGHHS JOJDKEH HOCHUTD
KOHCIEKTUBHBIA WJIA TE3UCHBINA XapaKTep.

B 3akiroueHnH NOJABOJAATCS UTOTH, (POPMYIUPYIOTCS TIIaBHBIE BBIBOJIBI, MTOAYEPKUBAETCS
3HaYeHHE PACCMOTPEHHOW MpoOJEeMBbl, TMpeajaraloTcs caMmble Ba)KHbIE IPAKTUYECKUE
PEKOMEH AN N.

O6beM TekcTa T0KJIa/1a JOJHKEH ObITh pacCUUTaH Ha MPOM3HECEHHUE I0KJIa/1a B TeUeHue 7-
10 MunyT.

LIxana oyenku
Orenka Bamer Omnucanne

5 16-20 CTleeHT IMOJIHO paCKpbIBACT TEMY AOKJIaJa, BJaACET TCPMUHOJIIOTHICCKUM alnapaTom, JJOru4H
0 U IOCJICA0BATCIIBHO U3JIaracT MaTcpurajl, MOXET 000CHOBATh CBOU CYXXICHUS, IPUMCHUTH 3HA




HMS Ha IPAKTHKE, IPUBECTH HEOOXOJUMbIE IPUMEPBHI HE TOJIBKO U3 YUeOHUKA, HO U CAMOCTOATE
JIbHO c(hOPMYJIMPOBAHHBIE

11-15

CTyZIeHT MOJHO PACKPBIBAET TEMY AOKJIaAa, TPAMOTHO HCHONb3yeT TEPMUHONOTHYECKHH armap
aT, JIOTHYHO ¥ TIOCIIEZIOBATENIBHO U3JIaraeT MaTepuaj, MOJKeT 000CHOBATh CBOU CYXXJCHUS, TIPHB
€CTH He0OXOJMMBIe IPUMEPHI HE TOJIBKO U3 YIeOHHKa, HO ¥ CAMOCTOSITENIBHO CHOPMYITHPOBAHH
ble, HO JOITYCKaeT OJJHY-/IB€ HETOYHOCTHU B OTBETE

6-10

CTyZeHT pacKpbIBaeT TeMy JIOKIaza, 0OHapyKHBAeT 3HAHHE U TIOHUMAHHE OCHOBHBIX TOJIOXKEH
Uil JaHHOU TeMBbI, HO U3JIaracT MaTepual HEMOJIHO U JOMyCKAaeT HETOUHOCTU B ONPEIENICHUH 110
HATUH WM GOPMYIUPOBKE BBHIBOIOB; HE YMEET AOCTAaTOYHO ITyOOKO U JOKA3aTeIbHO 000CHOBA
Th CBOU CYX/ICHUs U IIPUBECTH CBOM MPHMEPHI, U3JIaraeT MaTeprai HeMOCIe[0BaTeNbHO, HEIOC
TaTOYHO CBOOOJIHO BJIafeeT MOHOJOTHIECKOH pPedbio

CryzeHT HerTyOOKO pacKphIBaeT TeMy, OOHapy)KUBaeT He3HAHHE OOJIBIIEeH YaCTH COOTBETCTBY

IOIIETO BOIPOCA, IOMYCKaeT OMINOKY B ()OPMYJIMPOBKE OIPE/ISIICHUH 1 BBIBOJOB, HCKKAIOIIHE
UX CMBICII, OECTIOPSIIOYHO M HEYBEPEHHO U3JIaraeT MaTepHal, He yMeeT JaBaTh apr'yMEHTHPOBa

HHbIE OTBETHI, IOMYCKAET CEPhE3HBIC ONIMOKH B COJCPKAHUU OTBETA.
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