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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)

HCH}IMI/I OCBOCHHS MNUCHUIINIMHBI ABJIAKOTCA IMOJTYYCHUC 3HaHI/II\/JI, YMeHI/Iﬁ U HAaBLBIKOB B O6J18.CTI/I
pa3paboTKH 00BEKTHO-OPHEHTHPOBAHHBIX MPOrpaMM Ha s3bike PYythOn mis pereHust mpuKIagHBIX 33734 B
pa3nuYHbBIX cepax AesITeILHOCTH Ha 0ase:

* CHCTEMHOTI'0 HU3JI0KCHHSI OCHOB aJITOPUTMHYECKOTO s13bika Python, ero BoamoskHOCTE#H 110 pa3zpaboTke
00BEKTHO-OPUEHTHPOBAHHBIX MPOTPAMM U IPOTPAMMHBIX CHCTEM;

* O3HAKOMJICHHUSI CTYJEHTOB C COBPEMECHHBIMH TEXHOJIOTHSIMH W WHCTPYMEHTAJIbHBIMHU CPEICTBAMH
pa3paboTKU MPOTrPaMMHOTO O0ECTIEYeHHSI, OCHOBHBIMH CTPYKTYPAaMHU JaHHBIX U METOAAMHU pabOThl C HUMH, B
TOM YHCJIE C UCITOJIb30BAaHUEM OHMOIMOTEKH CTaHAAPTHBIX MOTYJICH.

3aj1auaMy OCBOCHUS JUCIUILIUHBI SIBIISIOTCS:

* 00y4EHHUE CTY/JICHTOB HaBbIKaM IMOCTAHOBKH 3aJlaud, Pa3pabOTKU aJrOPUTMOB, BEIOOpA CTPYKTYPHI H
BU3yaJIU3alUH JaHHbIX;

* COCTaBJIEHUS KaK MPOLEIYPHO-OPUEHTHUPOBAHHBIX, TAK U 00bEKTHO-OPUEHTUPOBAHHBIX MPOTPAMM Ha
si3pIke Python st penieHus mMpoKoro Kpyra NpUKIaIHBIX 33/1a4 B HAYYHBIX, HHKCHEPHBIX U 9KOHOMUYECKHX
pacuerax, 00pabOTKH TEKCTOBOM, rpaduuecKoil u Apyroi HHPOpPMALIUH.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB O00Oy4YeHHMsI MO JUCHUIUVIMHE (MOAYJI0), COOTHECEHHBIX €
HHANKATOPAMM JTOCTHKEHUS] KOMIIeTeHIMH

KOI[ 1 HAMMCHOBAHUC KOI[ 1 HAMMCHOBAHUC HJ'IaHI/IpyeMBIC PE3YyJIbTaThbl O6yLICHI/I$I I10
KOMIICTCHIIU HHAUKATOpa NOCTHKCHUA JUCHUIIIINHEC, 066CH6‘-II/IB3,IOIHI/I€ JOCTHIXCHHEC
KOMIICTCHIIN IJIaHUPYEMBIX PE3YyJIbTATOB OCBOCHUA OIIOII




IK-1 Cnoco6en|I1K-1.3 PazpaOaTsiBacT|3HaeT
IPOEKTUPOBATH U |TIpOorpaMMHOE obecrieueHwue, |- OCHOBHBIE napagurMsl
pa3pabarbIBaTh CTPYKTYpbl ~ JaHHBIX,  0a3bl|00BEKTHO-OPUEHTUPOBAHHOTO
IpOrpaMMHOE OOECIICUeHNE |TaHHBIX WM  [POTPaMMHBIE|IPOrPaMMHUPOBAHNS;
uHTEepQEich - OCHOBHBIC (DYHKIIMH H KJIACCHI si3bIka Python;
- OCHOBHBIE CTPYKTYPbI JaHHBIX;
ymeeT
- pa3pabarbIBaTh MPOrpaMMHOE 0OECIIeYCHUE B
00BEKTHO-OPUEHTHPOBAHHOM CTHIIC;
- UCTIOJIB30BATH MPH Pa3zpadOTKe MPOTrPaMMHOTO
obecrieueHust OMOIMOTEUHbIE (DYHKIIMH, KIACChI
U CTPYKTYpPBI JAHHBIX s13bIKka Python;
- CO3J1aBaTh IOJIb30BATEIbCKUE NHTEP]EHCHI, B
T.4. TpaduUecKue;
- CO371aBaTh COOCTBEHHBIE CTPYKTYPHI IaHHBIX;
BJIajleeT HABbIKAMH
- pa3paboTku  OOBEKTHO-OPHEHTHPOBAHHOTO
IPOrpPaMMHOTO obecrnieueHus C
UCTIONIb30BAaHUEM CTaHJAPTHBIX CPEACTB S3bIKA
Python;
- pa3paboTku  OOBEKTHO-OPHEHTHPOBAHHOTO
IPOrpaMMHOTO obecrnieueHus C
UCIIONIb30BAaHUEM  TNPHKIAIHBIX  OMOIHOTEK
si3bIKa Python;
- pa3paboTKH rpauuecKux MOJIb30BATEIbCKUX
UHTEP(EICOB;
- pa3pabOTKU HECTAHJAPTHBIX THIIOB JaHHBIX;
- pa3paboTKH COOCTBEHHBIX CTPYKTYP JAHHBIX;
[TK-1 Crnoco6en|I1K-1.4 JeMmoHCTpHpYyeET|3HAeT
MPOEKTHPOBATH 1|paboTOCIIOCOOHOCTD - OCHOBHbIC dTamnbl cOopku Python-mpoekToB B
pa3pabaTbIBaTh MPOTPaMMHOTO  O0eCTeYeHus,|pa3InIHbIX Cpelax pa3padoTKH;
IporpaMMHOE OOecrieueHHe |CTPYKTyphl — JaHHBIX,  0a3bl[- OCHOBHBIE CHOCOOBI OTIAJKH MPOrPaAaMMHOIO
JaHHBIX WM  TPOTPAMMHBIX |00ECTICYCHHUS;
uHTepdeiicoB ymeer
- BBIABIATH OIIMOKKM ¥ J€MOHCTPHPOBATH
paboTOCTIOCOOHOCTD IPOrPaMMHOTO
obecreueHus;
- cobuparh W 3amyckath Python-mpoektsl B
pa3IMYHBIX Cpeiax pa3paboTKy;
BJIajieeT HABBIKAMH
- OTJaJKU TNPOTrPaMMHOIO oOOecredyeHus Ha
s3pike Python;
- cOopkum wu 3amycka Python-mpoektoB B
Pa3IMYHBIX cpefax pa3paboTKU.




3. Yka3aHue MecTa IUCHUILIMHBI (MOAYJIs1) B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMMbl

Hannas aucuumuiiHa (Moayiib) BiItoueHa B buok «/lucummiubbe, moaynu» b1.B.04 ocHoBHOI
npodeccuoHabHONM oOpazoBaTenbHOM Tporpammbl 01.03.02 Ilpukmannas matemaTuka ¥ WH(DOpMaTHKAa |
OTHOCHUTCS K 4acTH, GOPMHUPYEMON yJaCTHUKaMU 00pa3oBaTeIbHBIX OTHOILIEHUH yueOHOTO IJIaHa.

3HATh:

- OCHOBHBIE MOHATUS HHPOPMATUKH;

- OCHOBBI pa3pabOTKH aJrOPUTMOB;

- OCHOBHBIE THITHI IAHHBIX;

- OCHOBHBIE CTPYKTYPBI JaHHBIX;

- OCHOBHBIE MEXaHU3MbI 00pabOTKH HH(OPMAINK B TAMSITH KOMITBIOTEPA;

- OCHOBHBIE MPUHIUIIBI TPOLEAYPHO-OPUEHTUPOBAHHOTO MIPOTPAMMHUPOBAHHUS;

- OCHOBHBIE MTapaIUIMbl 00bEKTHO-OPUEHTUPOBAHHOTO IIPOTPAMMHUPOBAHHS.

YMETh:

- paboTaTh Ha IEPCOHATBHOM KOMITBIOTEPE;

- [10JIb30BAThCS ONEPALMOHHON CHCTEMOII;

- UCTIOJIH30BATh BO3MOKHOCTH BBEIYUCIUTENFHON TEXHUKH U IPOTPAMMHOTO 00ECTICYCHHUS.

BJIQJICTh:

- IEPBUYHBIMHI HAaBBIKAMH U OCHOBHBIMH METOJAMHU PEUICHUS MaTeMaTHUECKUX 3a/1a4;

- HaBbIKaMU paboOTHI ¢ y4eOHOM TUTepaTypoii;

- OCHOBHBIMH NPUEMaMU pabOTH Ha KOMIIBIOTEPE € MPUKIIAJHBIM IPOTPAMMHBIM 00ECTICYCHHEM.

Ne Konx n HauMeHoBaHMEe HHAMKATOpa
[Tocnenyromuye TUCHUIIITNHBL
n/n JOCTHKEHUS KOMIIETEHIIUU

VK-1.1, VK-1.2, VK-1.3, VK-14,
VK-1.5, VK-1.6, VK-2.1, VK-2.2,
VK-2.3, VK-24, VK-3.1, VK-3.2,
VK-3.3, VK-34, VK-3.5, VYK-3.6,
VK-4.1, VK-42, VK-43, VK-44,
VK-5.1, VK-5.2, VK-5.3, VYK-54,
VK-5.5, VK-5.6, VK-6.1, VK-6.2,
VK-6.3, VYK-6.4, VYK-6.5, VK-7.1,
VK-7.2, VK-7.3, VK-74, VK-8.1,
VK-8.2, VK-8.3, VK-8.4, VK-9.1,
1 |[BrimonHeHue u 3aUTa BEIMYCKHON KBaNU(UKAIMOHHONW PabOThI VK-9.2, VK-9.3, VK-9.4, VK-9.5,
VK-10.1, YK-10.2, YK-10.3, OIIK-
1.1, OIIK-1.2, OIIK-1.3, OIIK-2.1,
OIIK-2.2, OIIK-2.3, OIIK-3.1, OIIK-
3.2, OIIK-4.1, OIIK-4.2, OIIK-4.3,
OIIK-5.1, OIIK-5.2, OIIK-5.3, IIK-
1.1, IIK-1.2, T1IK-1.3, TIK-1.4, TIK- 2.1,
IIK-2.2, TIK-2.3, TIK-3.1, IIK- 3.2,
IIK-3.3, TIK-4.1, TIK-4.2, IIK- 4.3,
IIK-4.4, TIK(1D)-1.1,  TIK(II)-1.2,

T Aan.1 2 71N 1 4 TI-AN1 B

2 |I[IporpammupoBaHue B rpapUUecKiX MaKeTax ITK(11)-1.2, TIK(11)-1.3




3 |BolmonHeHUE ¥ 3a1UTa BBITYCKHON KBaTH()PUKAIMOHHON paboThI

VK-1.1, YK-12, VK-13, YK-1.4
VK-1.5, VK-1.6, YK-2.1, YK-2.2,
YK-2.3, VK-2.4, VK-3.1, VYK-3.2,
VK-3.3, VK-34, YK-3.5, YK-3.,
YK-4.1, YK-42, VK-43, YK-4.4,
VK-5.1, VK-5.2, YK-5.3, VYK-5.4,
YK-5.5, VK-5.6, VK-6.1, YK-6.2,
VK-6.3, VK-6.4, YK-6.5, YK-7.1,
VK-7.2, VK-7.3, YK-7.4, VYK-8.1,
YK-8.2, VK-83, VK-84, VK-9.1,
VK-9.2, VK-93, YK-94, VYK-9.5,
YK-10.1, YK-10.2, YK-10.3, OIIK-
1.1, OIIK-1.2, OIK-1.3, OIK-2.1,
OIIK-2.2, OIK-2.3, OIIK-3.1, OIK-
3.2, OIIK-4.1, OIIK-4.2, OIIK-4.3,
OIIK-5.1, OIIK-5.2, OIIK-5.3, IK-
1.1, TIK-1.2, TIK-1.3, TIK-1.4, TIK- 2.1,
[IK-2.2, TIK-2.3, HK-3.1, K- 3.2,
IK-3.3, [K-4.1, [K-4.2, TIK- 4.3,
MK-4.4, TK®D)-1.1, K(D)-1.2,

TN 1 2 1T/ 1 A4 TN 1 B

4 |[IporpamMmmupoBaHue B rpaUueCKUX MaKeTax

TIK(LD)-1.2, TTK(ID)-1.3

4. O0beM DUCHMILIMHBI (MOAYJIS) B 3a4YE€THBIX €IMHUIAX € YKA3aHHEM KOJMYECTBA aAKaJeMHYEeCKHX
YacoB, BbIJI€JIEHHBIX HA KOHTAKTHYI0 Pa0doTy oO0ydaloumiuxcs ¢ npemnoaaBartesieM (10 BHIAAM Y4eOHBIX

3aHATHH) U HA CAMOCTOSATEIbHYIO Pa0oTy 00yUYaromuxcst

Cemectp
M3 Hux yacel Ha
Bup yueOHOIt paboThI Beero MIPAaKTUYECKYIO
Hacos TIOATOTOBKY S
KonTakTHas padoTa 32 32
[paxTuueckue 3ausTus (I1p) 32 0 32
HMuast koHTaKTHAsA padoTa, B TOM YHCJIE: 0,8 0,8
KOHCYJIBTAIINH 110 KypPCOBOI padoTe (ITPOEKTY), 04 0.4
KOHTpOJIbHEIM pabotam (PI'P) ' '
KOHTaKkTHas paboTa Ha aTTecTaluio (caaJda 3a4era,
3ayeTa ¢ OIICHKOM; 3aIl1Ta KypCOBOW pabOThI 0,4 0,4
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO
(KOoHCYNBTAIUS TIepeT PK3aMEHOM U c/1adya dK3aMeHa)
Yacbl Ha KOHTPOJIb 4 4
CamocrositenbHas padora (CP) 35,2 35,2
OO0miast TPy10eMKOCTh TUCHHUILIUHBI (MOTYJIs1)
4achl: 72 72
3a4eTHbIE eJUHUIIBI: 2 2

5. CopepxkaHne AUMCHHMILVIMHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE IO pa3iejamM (TemMaMm) ¢ YKa3aHHeM
OTBCACHHOI'0 HA HUX KOJINYECTBA aKaJEMHUYIECCKUX YaCcoB 1 BU10B y‘leﬁﬂblx 3aHATHI

5.1. TemaTnueckuii iaH AUCUMUILUIUHBI (MOJTYJIS)




Konrakrthas pabora (1o yueOHbIM

3aHATHAM), Yac. Kon
WHJIUKATOP
3 113 JIP B a
Ne Paznenbl qucHuminHbI g JIeKiun Cp 52(1;0, JOCTHKEHH
8 W3 HUX Ha M3 HUX Ha M3 HUX Ha . 5
TIpaKTH- TIpaKTH- TIpaKTH- KOMIICTCHI
BCECTO YECKYIO BCECTO YECKYHO BCETO YECKYHO 5041
noaro- moaro- moaro-
TOBKY TOBKY TOBKY
1. |1 pa3gen. [IporpammupoBanue
Ha si3bIke Python
OcHOBHBIE ~ THUOBl  JaHHBIX,
OCHOBHBIE OTIEePATOPBHI.
[TpeobpazoBaHue TUIOB JaHHbBIX. TK-1.3
1.1. |OcHoBHBIE BCTPOCHHBIE| 5 2 3 5 HK-ZI.. 4’
GyHKIIHH. Opranuzanust '
KOHCOJIBHOTO BBO/1a/BBIBOJIA
JAHHBIX Pa3HOTO THIA.
OcHoBHbIE ~ omepanuu  sA3bIKA
19 Python. CUMBOJIbHEIE 5 4 4 8 [1K-1.3,
" |BbIUMCIIEHUS. ITocTpoenune [1K-1.4
rpa¢ukoB. bubnuoreka SymPy.
13 PaGora co CTPOKaMH. 5 4 4 8 [1K-1.3,
PeryiisipHbIe BBIpa)KEHUS. I1K-1.4
14 OcCHOBHBIE  THIBI  OOBEKTOB 5 4 4 8 [1K-1.3,
" |sa3b1ka Python. I1K-1.4
15 Oyukuun U Moxynu. ObpaboTka 5 2 32 59 [1K-1.3,
" |[uckiroueHui ' ’ I1K-1.4
OOBEKTHO-OpPUEHTHUPOBAHHOE MK-1.3
1.6. [mporpammupoBanne Ha s3bIKe| 5 4 4 8 HK-l. 4'
Python. '
Pa6ora C ¢aitnamu u
Kartajoramu. Bzaumoperncrsue ¢ [IK-1.3
1.7. |onepanmonnoi cucteMoii.| 5 4 4 8 HK-ll 4'
HIudposanue ctpok. Koguposka '
CTPOK.
PazpaGoTrka  mpunoxxeHuii ¢
rpaduyeckum
1.8, |OTB30BATENHCKIM 5 2 3 5 [K-1.3,
uHTEpdEHCOM ¢ MOMOIIBIO IIK-1.4
rpaduyeckoii OubmMorekn TK.
OCHOBHBIE TOJIXO/IBL.
PazpaboTrka  mpunoxxeHuii ¢
rpaduyeckum
1.9, |MOTB30BATETHCKAM 5 2 3 5 IK-1.3,
uHTEpdEHCOM ¢ MOMOIIBIO IK-1.4
rpaduyeckoii Oubmmoreku TK.
OCHOBHBIE BUJIKETHL.
110 Coznanune } rpapuIecKux 5 4 3 7 IK-1.3,
n300pakeHNiH. AHUMAIHSL. I1K-1.4
2. |2 paznen. nast konTakTHAA
pabota




I1K-1.3,
2.1. |nas koHTakTHas paboTa S) 0,8 MK-1.4
3. |3 paznmen. Konrponn

[K-1.3,
3.1. [3auer 5 4 MK-1.4

5.1. IlpakTuyeckue 3aHsATUS

HanmenoBanne pasaciia

Ne .
pasy U TeMBI IPAKTUYECKUX HanmeHoBaHue U cosiepikaHUe TPAKTUUECKUX 3aHATHH
3aHATUN
OCHOBHBIE THIIBI OcHOBHBIE TUTIBI JTAHHBIX, OCHOBHBIE oreparopsl. [IpeoOpa3zoBaHue TUIOB
JTAaHHBIX, OCHOBHbIE  [naHHbIX. OCHOBHbIE BCTpO€HHblE (yHKIMU. OpraHuzanus KOHCOJIBHOIO
OIIepaTopBHl. BB0/1a/BbIBO/Ia JAaHHBIX PA3HOT'O THUIIA.
[IpeobOpazoBanue TuIOB |OCHOBHBIC THIIBI IAaHHBIX, KIIIOYEBBIE CJI0Ba si3bika Python. IIpoBepka THIIOB.
1 naHHbIX. OcHOBHBIE  ([IpeoOpa3oBanue TunoB JaHHbBIX. OcHOBHBIE omnepaTopbl. OCHOBHBIE
BCTPOECHHbIE DYHKIMH. [BCTPOCHHbIE (DYHKIUH.
Opranuzanus KoHcomnbHBII BBOJI/BBIBOJI IAaHHBIX pa3Horo tuma B Python.
KOHCOJIBHOTO
BBO/1a/BBIBOJIA JJAHHBIX
Da3HOrO THIIA.
OcHoBHbIe onepaiuu si3bika Python. CumBosbHbie Berunciienus. [locrpoenue
rpadukoB. bubnuorexka SymPy.
OcHoBHBbIE Ollepaluu .
a3piKa Python OcHoBHbIe onepanuu si3bika Python. Opranu3aiius BEIYHCICHHHA ¢ TOMOIIBIO
' IIUKJIOB M YCIIOBHBIX OIle€paluii.
CuMBOJIbHBIE
2 Moayne math: pabora ¢ MaTeMaTH4eCKUMU (DYHKIIHASMH.
BBIUUCIICHHS. .
Mouyne random: renepanus ciy4aiHbIX YUCEL.
[Toctpoenue rpadukoB.
CumBonbHbIe BbluuciicHus B Python. CumBOJBbHBIE TIE€PEMEHHBIC U
bubnnoreka SymPy. .
CHUMBOJIbHBIE BBIPXKEHUS. BhIuKclIeHHe CUMBOJIBHBIX BBIPA)KEHU.
I'paduxa B Python. bubnmorexa SymPy.
Pabota co cTtpokamu. PerynspHble BbIpaXeHuUsI.
Coznanue cTpok. Ympasisitoliue mnocieaoBarenbHocTH. DopmaTupoBaHue
3 Pa6ora co crpokamu. |cTpok. OCHOBHBIE (QYHKIIMH JUIs pabOTBI CO CTPOKAMH.
Perynspusie Boipakenus. | Perynsapusie Beipaxenns. OCHOBHbIE METACMMBOJIBL. OCHOBHBIE KOMOMHALIMH
cUMBOJIOB. OcCHOBHblE (YHKIIMM W METOJABl JJs TOMCKa TEKCTOBBIX
(¢parMeHTOB.
OcHOBHbIE THITBI 00BEKTOB si3bIKa Python.

4 OCHOBHBIE THITBI OcHoBHbIC THITBI 00BeKTOB si3bika Python. Crmcku. Koprexxu. MHoxkecTBa.
06bexToB s361Ka Python. |CroBapu. OcHOBHBIE QyHKIIMH 171 paboOTHI ¢ 00BEKTaMHu s13b1ka Python.
OyHkuuK 1 Moy, O0paboTKa UCKITIOYEHHH

[Tonp3oBarensbckue  ¢yHkuud.  OOnacTh  BUJIMMOCTH  NE€PEMEHHBIX.
[ToncranoBka aprymeHToB. BosBpaimienue 3HaveHuil. Bbi3oB GyHKINH.
HeoGs3aTenpuble aprymenTsl. [lepeMeHHOE 4MCIO mapaMeTpoB (DyHKITUH.
Bospamienue 3nauenuil. Mcnons3oBanne oOpaTHOTO BbI30BA. AHOHHMHBIE
OYHKIUU U MOJTYJIH.
5 .. |pysKIIMN. OYHKIMU- reHepaTophl. BioxkeHHbIe (yHKINH.
O06paboTKa UCKITFOYCHUI .
Monynu u nmaketsl. Uactpykuums import. Uactpykims from. Ilytu moucka
mMoayneit. [loBropHas 3arpyska MOgyJIen.
OOpabotka wuckiaroueHnid. HWucrpykiust — try...except...else... finally.
WNucrpykumss  With...as. OcHOBHBIE KJacChl BCTPOCHHBIX HCKITIOYCHUH.
ITonp30BaTenbCKUe HCKIYEHUS.
OGBEKTHO- OOBEKTHO-OPHUEHTHPOBAHHOE ITPOrPaMMHUPOBaHKe Ha s3bike Python.
OPHEHTHPOBAHHOE Kunaccel u oobextsl B Python. /lannbie kmacca. Mertoas! kinacca. Co3nganue
6 sk3emIuisipa kiacca. Jloctyn k arpubyram kiacca. OOBEKThI B KauyecTBe

nporpaMMHpOBaHHE Ha
si3bIke Python.

aprymeHToB ¢pyHkuuid. O0beKThI, Bo3Bpamiaemble GpyHkiuei. CBoicTBa




KJiacca. Jlekopatopsl KJ1acCcoB.

Hacnenosanue. MHoOecTBeHHOE HacienoBanue. [leperpyska omeparuid.
CraTtnueckue MeTobl. AGCTpakTHBIE MEeTObI. Peanu3arust monumopdusma B
Python.

Cnenuansabsie Metofsl. [leperpyska omeparopoB. CTaTHYECKHE METOIbI.
AOcTpakTHbie MeTo/ibl. OrpaHuYeHue J0CTyna K UAeHTU(UKaTopam BHYTpU
KJiacca.

Pabora ¢ daiinamu n

Pab6ota ¢ ¢aiitamun m katasoramu. BzammonelcTBue ¢ oOmneparmoOHHON
cucremoii. [lludposanue crpok. KoanpoBka cTpoxk.

Pabota ¢ ¢aitmamu. OTkpbeiTHe/3aKphiTHE (aitna. Metonbl mis paboThl ¢
daitramu.

KaTaJloramH. OtkpeiTue ¢aiina. Metoasl mas pabotel ¢ daitmamu. Jloctyn k dainam c
7 BsanmopneiictBue ¢ |momomipio Monyist 0S. IlepenampaBnenue BBoja/BeiBoja. CoxpaHeHue
OTIEPAIIMOHHON 00BbeKTOB B (haiiy. 3akpeiThe (aiia.
cucremoit. [lludpposanue |Bzaumoneiicteue ¢ onepanuoHHod cucteMoil. Pabora ¢ KaTamoramm.
crpok. Koguposka crpok. [PyHKkuuu Uit MaHuyaupoBaHus ¢aitnamu. Ilonydyenune mHbopmanuu ot
ONEPAlOHHOW CHCTEMBI.
HIudposanue ctpok. OCHOBHbIE METOABI UG POBAHUS CTPOK.
KoanpoBka cTpok. OCHOBHBIE METOABI KOJUPOBKH CTPOK.
PaspaboTka npusoxeHnit ¢ TpaguUECKUM MOJIB30BATEIbCKIM HHTEpdEiicoM
PaspaboTka npunoxenuii [c momoripto rpadudeckoii 6ubmrorexu TK. OCHOBHBIE TTOIXO/IbL.
¢ rpauuecKumM OcHOBHBIC TPUHIUIIBI PabOTHI Tpaduueckux OudIHoTeK. OCHOBHBIC ATAITBI
[I0JIb30BATEIbCKMM  [cO3/IaHUSl OKOHHOTO WHTepdeiica. Pa3MenieHue KOMIIOHEHTOB B OKHaX.
8 uHrepdericoM ¢ Menemxepsl pa3MmenieHusi. BBIBOJI TEKCTOBBIX COOOIICHHH € MOMOIIBIO
NOMOILBIO rpagu4ecKol |BuKETOB. VICIONB30BaHKMEe CTAHAAPTHBIX THAIOTOBBIX OKOH.
oubmmorexu TK.
OCHOBHBIE IOJXO/IBI.
PaspaboTka npusoxeHnit ¢ TpaguUECKUM MOJIB30BATEIBCKIM HHTEpQEicoM
PaspaboTka nmpunoxeHnui [c nomouipto rpadgudeckoil 6ubmrorexu TK. OCHOBHBIE BHIKETHI.
¢ rpauyeckum Pa3pabotka rpaduyeckoro wuHTEpdeiica ¢ MOMOLIbIO Trpaduueckon
NONB30BaTeNbCKUM  |OnbnnoTekn TK. Co3laHue OCHOBHBIX DIIEMEHTOB YIIPABJICHHS: KHOIIOK,
9 uHTepdeiicom ¢ ¢1axxkoB, epekitouaTesie, cnuckon. O6paboTka cOObITHI.
MTOMOIIbIO TpaduyecKoi
oubmmnorexku TK.
OCHOBHBIE BUJKETHI.
Coznanue rpaguuecknx n300pakeHnid. AHUMAIIHS.
Cosznanue rpapuueckux |Coznanue rpapuyeckux u3zobpaxenuit. Kmacc Canvas.  Cosnanue
10 M300paKEHUH. rpa¢puyeckux  OpUMUTHBOB. Wnentudukaropsl. Term.  AHumanus.
AHUMaIus. HoGasnenne wu3o0pakeHut wu3 (aiima. PaszpaboTka NpUIIOKEHHUS C

Fpa(l)I/I‘leCKI/IM IIOJIB30BATCIIbCKUM HHTepq)eﬁCOM.

5.2. CamocTosiTenpHas paboTa o

OyJaromuxcs

Ne | HaumeHnoBanue paznena .
ConeprxaHue caMOCTOSTEILHOM pabOoThI
pas3n| JAMCIUIUTHHBI U TEMBI
OcHoBHbBIE THUIIBI JJaHHBIX, OCHOBHBIE oreparopsl. [IpeobpazoBanue TUIOB
OCHOBHBIC THIIBI JTAHHBIX, [1aHHBIX. OCHOBHBIE BCTpoeHHble (GyHKIMU. OpraHuzanus KOHCOJIBHOTO
OCHOBHBIC OTICPATOPRIL. |BBOj1a/BHIBO/A IAHHBIX Pa3HOTO THIIA.
IIpeobpasoBaHne THIIOB |[I3yyeHne MaTepmana, MOATOTOBKA K TIPAKTHYECKHM 3aHATHAM |
1 JaHHBIX. OcHOBHbBIE TECTUPOBAHUIO.

BCTPOEHHBIE (DYHKLINU.
Opranuzanus
KOHCOJIbHOTO




BBOJIa/BBIBOJIA JAHHBIX
pa3HOTO THIIA.

OCHOBHBIE oneparuu
si3bIKa Python.

OcHoBuble onepariun s3bika Python. CuMBonbHbIe BerurcacHus. [loctpoenne
rpadukoB. bubnmorexka SymPy.

5 CuMBOJIbHBIE W3ydyenne wmarepuana, TMOATOTOBKAa K MPAKTHYECKUM 3aHATUSM U
BBIYHCIICHUS. TECTHPOBAHUIO.
[Toctpoenue rpadukoB.
bubnnorexa SymPy.
Pa6ora co ctpokamu. PerynspHblie BoIpakeHUS.
3 Pabora co cTpoxamu. N3ydyenne wmarepuana, TMOATOTOBKAa K TPAKTHYECKUM 3aHATHSIM U
PerynapHbie BhIpakeHUA. | O POBAHHIO.
OcHOBHbBIE THITBI 00BEKTOB s3bIKa Python.
4 OCHOBHEIE THIIEL W3ydyenne wmarepuana, TMOATOTOBKAa K IPAKTUYECKUM 3aHATUSM U
00BeKTOB s36IKa Python. TCCTHPOBAHHIO,
Oynkuu 1 Moayinu. OO6paboTKa UCKITIOUCHHUHA
5 YHKLUM H MOAYIIH. . |3ydenne wmarepuana, TMOATOTOBKAa K TPAKTHUYECKUM 3aHATHSIM U
O0paboTKa UCKITIOUEHUI TeCTHPOBAHHIO.
OOBbeKTHO- OOBEKTHO-OPHEHTHPOBAHHOE [TPOrPAMMHPOBaHKe Ha s3bike Python.
6 opueHTHpoBaHHOe  |M3ydeHme wMarepuana, TMOATOTOBKA K MPAKTHYCCKHM 3aHATHSAM U
MIPOrpaMMHUPOBAHKE HA |TECTHPOBAHUIO.
si3bIKe Python.
PaGota ¢ daitnami i PaGora c (daiimamu W karajgoramu. B3auMoOIEHCTBHE C ONEpaIMOHHOU
CATATOLAMIL cucremoit. [lludpposanue crpok. Konuposka cTpok.
BianmoseficTaHe ¢ N3ydenne wmarepuana, TMOATOTOBKA K TPAKTHYCCKHM 3aHATHSAM U
7 N TECTUPOBAHUIO.
OTIepaIMOHHOMN
cucremoii. [lludposanue
ctpok. KoaupoBka cTpok.
Pa3pabotka npunokeHuit ¢ rpaguueckuM Moib30BaTENbCKUM HHTEpdeiicoM
Pa3paboTka npunoxkeHuii (¢ momoripio rpapudeckoii 6ubmmorekn TK. OCHOBHBIE TTOIXOIBL.
C rpaduIecKuM W3ydyenne wmarepuana, TMOATOTOBKAa K MPAKTHUYECKUM 3aHATUSM U
HO0Jb30BAaTEIbCKUM  [TECTHPOBAHUIO.
8 uHTepdeiicom ¢
MOMOIIbIO TpadudecKon
oubnmmorexu TK.
OcHOBHBIE TTOJIXO/IBI.
Pa3zpaboTka npunoxxenuii ¢ rpadUuecKUM MOJIb30BaTEILCKUM UHTEpdEeHcomM
Pa3paboTka npunoxeHuii (¢ momoripko rpapudeckoi 6udmmoreku TK. OCHOBHBIE BUIKETHI.
C rpaduIecKuM WN3ydenne wmarepuaia, TMOATOTOBKA K TPAKTHUYSCKUM 3aHATHAM U
MOJIL30BATENBCKUM  |TECTUPOBAHUIO.
9 uHTepdeiicom ¢
MOMOIIIBIO TpaduIecKon
oubmmorexu TK.
OCHOBHBIE BUIKETHI.
Cosnanue rpapuueckux [Cosnanue rpaguyecKkux U300paKeHUH. AHUMAIKSL.
10 M300paKeHUIA. W3ydyenne wmarepuana, TMOATOTOBKAa K TPAKTHUYECKUM 3aHATHSAM U
AHnManus. TCCTHPOBAHUIO.




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATEbHOI padoThl 00yYAKIIMXCS M0 AUCHUIIMHE (MOIYJII0)

[IporpaMmMoil TUCHUIUIMHBI MPETYCMOTPEHO IMPOBEACHUE MPAKTUYECKUX 3aHATHM, MPEANOoNararomumx
3aKpeIUICHNE M3YYEHHOro0 mMarepuaia U (OpMHUPOBAHHE Y OOYyJarOUIUXCs HEOOXOAMMBIX 3HAHHWM, YMEHUU U
HaBBIKOB. Kpome TOro, BaXHEWIIUM 3TarioM HW3YYCHHS AWCIMILIUHBI SBISICTCS CaMOCTOSITENIbHAs paboTta
o0ydJaronuxcsi C HCIOIb30BAaHHUEM BCEX CPEACTB M BO3MOXKHOCTEH COBPEMEHHBIX OOpa30BaTEIbHBIX
TEXHOJIOTHH.

B 00beM camocTosATeIbHOM paOOThI 1O AUCIIUIUIMHE BKIIOYAETCS CIICYIOIIee:

— U3YYEHHE TEOPETUUYECKUX BOIIPOCOB 10 BCEM TEMaM JIUCLIUIIIINHBIL;

— MOJATrOTOBKA K MPAKTUYECKUM 3aHATHSIM;

— HNOATrOTOBKA K TEKYIIEMY KOHTPOJIKO YCIIEBAEMOCTHU CTYJAEHTOB;

— MOJATOTOBKA K 3a4eTy.

3a0roM yCIenrtHoro OCBOEHUS JUCIHMIUIMHBI SIBISICTCS 00S3aTENhbHOE IMOCEIICHUE MPAKTHYECKUX
3aHATUH, TaK KaK MPOIYCK OJHOTO (TeM 0oJiee, HECKONIBKUX) 3aHATHH MOXKET OCJIOKHUTHh OCBOEHHE Pa3JieiioB
Kypca. Ha mpakTuyeckux 3aHATHSIX MaTepual, WU3JIOKECHHBIM HA JIEKIUAX, 3aKPEIUISETCA IPU BBITOJIHEHUU
MPAKTUYECKUX 3aJJaHUI.

[Tpuctynas K U3y4CHHUIO TUCIUTUINHBI, HEOOXOAMMO B MEPBYIO OYEPElb 03HAKOMHUTECS C COJIEPIKaHUEM
PII/I, a Tak)ke METOMYECKUMH YKA3aHHUSAMU 10 OPTaHU3AIMKH CAMOCTOSTEILHON pabOTHI.

[Ipu moAroToBKEe K MPAKTUYECKUM 3aHATUSIM U B paMKaX CaMOCTOSITEIBLHON pabOTHI MO HM3YyYEHUIO
JTUCIUTIIMHBI 00y4YaromyMcst HE00X0IUMMO:

— IMOBTOPHUTH 3aKOHCIIEKTUPOBAHHBIM HAa JEKIIMOHHOM 3aHATHH MAaTEpHUAl U JOMOJHUTH €r0 ¢ YYETOM
PEKOMEHIOBAHHOM 1O TaHHOU TEME JTUTEpaTyphl;

— OpH CAMOCTOSITEIbHOM HW3YYEHHM TEOPETHYECKOW TEMbl CHEIaTh KOHCIEKT, HCHOJIb3Ys
pexomenoBanHbie B PI1]] ncrounukuy;

— BBIIIOJIHUTH MTPAKTUYECKUE 3aJIaHUS B pAMKaX U3y4a€MOW TEMBI;

— OTBETUTb Ha KOHTPOJIbHBIE BOIIPOCHI 1O TeME, UCTIONIb3ys MaTepuaisl DOC;

— HOJATOTOBUTHCS K TECTUPOBAHUIO, TPEAYCMOTPEHHOMY B KOHTPOJIBHBIX TOUKAX;

— MOJATOTOBUTHCS K MPOMEKYTOYHOM aTTECTalNH.

[Ipy HanucaHuU MPOrpaMM PEKOMEHIYETCSl BHAYaje HANMCATh MPOTPAMMHBIN KOJ CAMOCTOSITENBHO, a
3aTeM CPaBHUTH €T0 ¢ KaKUM- TH00 mpuMepoM. Takoi moaxo 1 Mo3BOJISET CTYA€HTaM ObICTpee OCBOUTH METO/IBI,
CIOCOOBI M CTHJIb HAIIMCAHUS MPOrpaMM Ha s3bike PYthon u cokpatuTh BpeMs Ha ero u3ydeHue.

PaboTbl, BbIONHSEMBIE HA TPAKTHUECKUX 3aHATHUSAX, CHAIOTCS TOJNBKO JUYHO Ha 3aHATHIX
MPENOIaBaTeli0, KOTOPBI BeAeT Tpymmy. 3aJaHus, BBINOJHAEMbIE Ha KOMIIBIOTEpE, CTYACHTHI CHayaia
MOKa3bIBAIOT TOJBKO B DJIEKTPOHHOM BHJIE B cpejie pazpadboTku PyCharm wiu B maTepakTrBHON 060m0uke Shell.
[Tpu HeoOxoAMMOCTH, B IPUCYTCTBUH MPETIOaBATENS JOASTBIBAIOT WM UCTIPABIAIOT omnOku. Eciu tpedyercs
pacreuaTaTh BBIIOJHEHHBbIE pabOThl U cOaTh WX B OyMakHOM BHJE, IMpernojaBaTellb TOBOPUT 0O ATOM Ha
3aHATHAX.

HTtorom u3ydeHUs AMCUUILIMHBI SBJSIFOTCS KOHTpOJbHas paboTa W 3adeT. 3adyeT MPOBOJUTCS IO
pacniucanuto. dopma TPOBENCHHS 3aHIATHS MOXKET OBITh YCTHAas, NMUCbMEHHAs U B DJEKTPOHHOM BHJIE.
CryzaeHTsl, He TPOLIEIINE ATTECTALINIO, TOKHBI JTUKBUAUPOBATh 3a/I0JXKEHHOCTh B YCTAHOBJIIEHHOM IMOPSIAKE.

7. OueHo4Hble MATepPHAJIbI JJsl NMPOBEJCHUS] TEKYILIEero KOHTPOJISI yCIeBAeMOCTH U MPOMEKYTOYHOM
arTecTalMu 00y4aromMXCs N0 JMCUUILIHHE (MOTYJII0)
7.1. TlepeueHb KOMIETEHITUH C YKa3aHUEM ATAIoOB WX (POPMHUPOBAHUS B MPOIECCE OCBOCHMS TUCITUTLIMHBI

Kox n HaumenoBanue
No KoHnTtponupyemsie pa3aesbl JUCHUTIITUHBI . Bun ouenounoro
WHJUKATOpa KOHTPOIUPYEMOit
n/m (Mozys) cpencTaa
KOMIIETCHITIH
OCHOBHbIE  TUMNBl  JIaHHBIX, = OCHOBHBIE
1 |omepaToper. [IpeobpazoBaHue THUIOB JTaHHBIX. MK-1.3. TTK-1.4 [IpakTrueckue 3amaHusd,

OcHOBHBIE BCTPOCHHBIE byHKIIIH. o ' TECTBHI.
Opranuzaius KOHCOJIFHOTO BBOJIa/BBIBOIA




JAaHHBIX Pa3sHOIro TUIIA.

OcHoBHBIC ~ omepanuu  s3bika  Python. T ———
2 |CumBonbHbIC  BbluucieHus.  I[loctpoeHue IIK-1.3, IIK-1.4 P ’
TECTHI.
rpabukoB. bubmanorexka SymPy.
Pabora co CTPOKaMH. Perynsipubl [IpakTruecku HUS
3 p CryJIApHpIC [TK-1.3, TIK-1.4 pa CCKHC  3anaHii,
BBIPXKCHUSI. TECTBHL.
IIpakTuuecku HUS
4 |OcHoBHbIE TUITBI 00BEKTOB si3bIKa Python. IK-1.3, TIK-1.4 pa CCKHC  3anaHii,
TECTBHL.
. [IpakTuueckue 3anaHus
5 |Oyakuun u Moayau. OO6paboTKa NCKITFOUCHHMA I1K-1.3, TIK-1.4 Tei . A ’
OOBEKTHO-OPUEHTUPOBAHHOE [IpakTruecku HUS
6 PHEHTHP IK-1.3, IK-1.4 DAKTHHACCKHE - Sajanid,
IporpaMMHpOBaHKE Ha si3bike Python. TECTBHL.
PaGota ¢ ¢alinamu W Karajoramu. paKTHIccKkie  3alats
7 |B3aumopeiicTBrE C ONEPAIIMOHHONW CUCTEMOIA. IIK-1.3, IIK-1.4 TCI; TEI A ’
[udpoBanue crpok. Koguposka cTpok. ’
PazpaboTtka mpuioxkeHHd C TpapUUECKUM
MOJIb30BATEIHCKUM UHTEPPEICOM C TOMOIIBIO [IpakTuueckue 3anaHus,
8 . [1K-1.3, T1IK-1.4
rpapuueckoit Oubmmorekn TK. OCHOBHBIC TECTHI.
HOJIXOJIBI.
Pa3pabotka mnpunoxenuit ¢ rpadudecKuM
M0JTb30BATEIHLCKUM HHTEPPEHCOM C ITOMOIIBIO [IpakTudeckue 3amaHus,
9 . [1K-1.3, T1IK-1.4
rpaduyeckoit Oubamoreku TK. OCHOBHBIC TECTHI.
BUJDKETHI.
Coznmanue  rpaduueckux  HU300paKeHUIl. [IpakTuueckue 3anaHus
10 |CO3A pad P [1K-1.3, TIK-1.4 P AAHHS,
AHuManms. TECThI.
11 [Wnas xoHTakTHas paboTa I1K-1.3, TIK-1.4
12 |3auer [1K-1.3, TIK-1.4

7.2. TUMOBBIE KOHTPOJIbHBIE 3aJIJaHHsI UM UHBIE MaTepHajIbl TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOTUMbIE
JUIS OLICHKHU 3HAHUI, yMEHHUM ¥ HaBBIKOB U (MJIN) OMBITa MPO(ecCHOHAIBHOMN eATENbHOCTH, XapaKTePU3YIOIINX
3Tansl GopMUPOBAHMS KOMIETEHIUH B TPOIIECCE OCBOCHUS AUCIUTIINHBI
KommuiekT 3amanuil s npoBepKHd CHOPMUPOBAHHOCTH HMHIUKATOPOB JOCTH)KEHHUH KOMIETEHLIHUN
I1K-1.3, [1K-1.4

TecroBbie 1 KOHTPOJbHBIE 3a1aHus pasmelneHsl B IMMOC Moodle mo agpecy
https://moodle.spbgasu.ru/course/view.php?id=1958

7.3. CucreMa OLEHUBAHUS pE3yJIbTaTOB OOY4YEHMs] MO AUCLMILIMHE (MOIYJIO) NMPHU NMPOBENECHUU TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH




OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, TNTyOOKKE U MOJHbIE 3HAHUS 110 BCEM pa3jiesiaM
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 3a Mpeaesibl yueOHOM
IPOrpaMMBl;

- TOYHOE HCII0JIb30BaHHE HAYYHOH TEPMHUHOJIOTUH, CUCTEMAaTHUECKU TPAMOTHOE U
JIOTUYECKH MPaBUIbHOE U3JI0KEHUE OTBETa Ha BOIIPOCHI;

- IOJTHOE ¥ IIIyOOKO€ YCBOCHHE OCHOBHOMW M TOTIOTHUTEIBHOM JINTEpaTyphl,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSIX, KOHIETIIUAX U HAIIPABICHUSAX AUCHUIUINHBI 1
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboyeil mporpamMme
KOMIIETCHIIN;

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIATh CIOKHBIE TPOOIIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS [T BEIOOpA METOIUKHM BBITOTHEHUS 331aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €T0

3¢ (heKTUBHO UCIIONBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpUYECKasi CaMOCTOsITeNIbHAsA paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHIATUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUH

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTHU3NPOBAHHBIC 3HAHUS 110 AUCIUILINHE;

- YCBOEGHHUE OCHOBHOM U JIONOJHUTEIBHOM JIUTEPATYPhl, PEKOMEHI0BaHHOM paboueii
IPOrpaMMOil 1O AUCHUILIMHE (MOYIIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIICTIIIUSAX U HAITPABICHUIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

- UCTIOJIB3YyeT HAYYHYI0 TEPMUHOJIOTHIO, TMHTBUCTUYECKH U JIOTUIECKH TIPAaBUIIHHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBAaHHbIE BHIBOIBI;

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHUIUIMHE, YMEHHE €T0 UCIOIb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U MPOQeCcCHOHANbHBIX 3a7a4

HaBBIKH:

- CaMOCTOATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIaCTHE B IPYIIOBBIX
00CYX/IEHUSX, BEICOKUI YPOBEHb KYJIbTYpBI UCTIOTHEHUS 3a/1aHU;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 0e3 3aTpyJHEHUH BBIOMPACT CTAaHIAPTHYIO METOIUKY BBINOJIHEHUS 3a/1aHUi;

- 000CHOBBIBAET XO/JI PEIICHUs 33134 0e3 3aTpyIHEHHUHA




Onenka 3HAHUSA:

«yIOBIETBOPUTEIILHO - IOCTaTOYHBIH MUHUMAJIbHbII 00bEM 3HAHUH 10 TUCIUILINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOH JINTEpaTypbl, PEKOMEHI0BaHHON pabodell mporpaMMoii;

- ACIIOJIB30BAHNE HAYYHOU TEPMHUHOJIOTHH, CTUIACTUYECKOE U JIOTHYECKOE
U3JI0’KEHHE OTBETa HA BOIIPOCHI, YMEHHE JIeNIaTh BHIBOJIBI O€3 CYIIECTBEHHBIX
OLIMOO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUSAX, KOHUENIMAX U HAIIPABICHUSX 110
JUCLUIUINHE U 1aBaTh UM OLIEHKY;

- BJIaJICET UHCTPYMEHTapUeM y4eOHON AUCLIUIIIIMHBI, YMEHUE €T0 UCII0NIb30BaTh B
pEILIECHNN TUIIOBBIX 3a/1a4;

- YMeEeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBBIKU:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENs Ha IPAKTUUECKUX 3aHATUSAX,
JIOIYCTUMBIN YPOBEHb KYJIbTYPBI UCIIOJHEHUS 3aJaHU;

- IOCTaTOYHBI MUHUMAJIbHBIN YPOBEHb C(OPMUPOBAHHOCTH 3asBJICHHBIX B
paboueil mporpamMmme KOMIETEHIUI;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

«HEY/IOBJIETBOPUTENIHO» (- (parMeHTapHbIE 3HAHUSI 110 AUCLUILINHE;

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);

- 3HaHHME OT/IEJIbHBIX HCTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon 1o
JTUCITUTLINHE;

YMCHUSI:

- HE yMeeT UCMOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJu4uue rpyObIX OmnO0K

HABBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

- HU3KUH YpOBeHb C(hOPMUPOBAHHOCTH 3asIBICHHBIX B paboyeil mporpamme
KOMIIETEHITHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON pabOTHI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUUYECKHE 3aJaHUS ISl IPOBEIACHMS MPOMEXKYTOYHOW aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBIE JUIsl OLIEHKU 3HAHUM, YMEHUH M HABBIKOB M (WMJIM) OMbITa NPOQPEeCcCHOHATBHOMN
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHpPOBaHHUS KOMIIETEHIIMM B  Mpolecce OCBOCHHS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckre BONPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTecTali 00yJaroInuxcst

1. OcHoBHbIe TUTIBI TaHHBIX B Python. TIpoBepka tuma ganHbIX. [IpeoOpa3oBaHue TUIIOB JTaHHBIX.

2. Tlepemennsble. MmeHoBaHMe mepeMeHHBIX. llpucBanBaHMe 3HauCHMI NEpEeMEHHBIM. Y aajeHue
MEPEMEHHBIX.

3. Omneparopsl. Matematudeckue omeparopsl. [IBonunsle omnepaTopbl. OmnepaTopbl NpUCBaMBAHUS.
[TpropuTeT BHITIOHEHUS OTIEPATOPOB.

4. Onepatopsl cpaBHenus. Oneparop BeTienus if...else.

5. Hux for. Iukir while.

6. Oniepatop continue. Oneparop break.

7. ®dyukuu range() u enumerate().

8. BctpoeHHble PYHKIIMU U METOABI ISl pabOThI ¢ YHCITAMHU.

9. Maremarnveckue Gpynkuuu. Moayns math.

10. I'enepanus cayqaitHbIx uncen. Moayns random.

11. Ctpoku. Co3nanue crpok. Onepanuu Haja ctpokamu. GopmMaTHPOBAHKE CTPOK.

12. ®yHKIMU 1 METOJIBI 151 paboThI co cTpokamu. Meton format().

13. ®ynkuuu s paboThl C CHMBOJIAMH.

14. ®opmatrupoBaHHBIN BBOJI/BBIBOJ JAHHBIX.

15. Cnucku. Co3ganue cnucka. Onepanun Haj CIIMCKAMU.



16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

MmuoromMepHsbie cricku. [Tepebop 371eMeHTOB crircKa.

['eHepaTOphl CIUCKOB M BBIPAKEHUS-TEHEPATOPBHI.

Oynaknun map(), zip(), filter u reduce(). [Ipumeps! ncmnoab30BaHMS.

JloGaBieHne 1 yaneHue SJIeMEHTOB CIUCKa. [IoMCK eMeHTa B CIIHICKE.

[IepeBopaurBaHue U iepeMelIMBaHKE CIIUCKA. BbIOOp 21€MEHTOB CllydaiiHbIM 00pa3oM.

CopTupoBka criucka. 3anoJIHEHUE CITUCKA YUCIAMU.

Hcnonp30BaHue CIUCKOB KaK CTEKOB.

Hcnonp30BaHrEe CIIMCKOB KaK Ouepe/iei.

Koprexu.

MHoxecTBa.

Jlnamna3oHsl.

CnoBapu. Coznanue cioBaps. Onepanuu HaJl cioBapsaMu. OTIWYUE CIOBapen OT KOPTEKEH.

CnoBapu. [lepebop smeMeHTOB ciioBaps. MeToasl paboThl co cioBapsMu. [ 'eHepaTopsl ciioBapei.
[Tonb3oBarensckue ¢yHKIUU. HeoOs3aTenbHbIE MapamMeTpbl U COIMOCTABJICHHWE MO KIIFOYaM.

[lepemenHoe uncio napamMeTpoB QyHKIUU.

30.

byHKIHH.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

57

[Tonp3oBarensckue (ynknuu. OnpeneneHne U BBI3OB (YHKIMHU. PacronoxeHue ompeneneHus

AnoHuMHBIC GyHKINU. DyHKIUU-TEHEPATOPHI. JlekopaTopsl PyHKIUH.
['moGanbHbBIE U JIOKaJIbHBIE TIEpeMeHHbIe. BiokeHHbIe (HYHKITUH.
Monynu. Coznanue MOIysei.

Monaynu. [Torck Moyneil.

Monaynu. [ToBTopHas 3arpy3ka MOJyJ€eH.

Monaynu. KoMmnuisiius Moysiei.

Moaymu. Crannaptasie Moy Python.

ITakeTsl.

Omnpenenenue Kiacca U co3JaHue dK3eMIUIsIpa Kiacca.

Meroasr init () u del ().

OObsiBIIEHNE HACIIEJOBAHMUS.

MHOKeCcTBEHHOE HACJIeJOBaHKE: 00bIBICHUE, IPUMEPHI peaTH3aI[1H.
CrnenuanabHble METOIBI.

[Teperpyska oneparopos.

Cratuyeckue METObI.

AOGCTpaKkTHBIE METO/IBI.

O6pabotka uckimodyenuii. Muctpykuuu try...except...else...finally.
O6pabotka uckmoueHunid. Macrpykius with. . .as.

Kiaccel BCTpOEHHBIX HCKITFOUEHUH

[Tosp30BaTeNbCKUE UCKIIFOUEHUS.

Hrepatopsl.

Konteitnepsl. KonTeitHepbI-nnocienoBarenbHocTH. KOHTEHHEPBI-CI10BapH.
[Tepeuncnenus.

Pabota ¢ daitnamu. Metoasl 1y paboThl ¢ daiinamu.

Pa6ota c ¢aiinamu. Jloctym k daiiiaam ¢ MOMOIIEI0 MOTYJIsS OS.

Knaccer StringlO u ByteslO.

OcHOBBI cO37aHUsI MPUIOKEHUH ¢ rpaduueckuM HHTepdeiicoM. BusyanbHoe mpoekTHpoBaHUE.

CoObITHIfHOE TPOTrPaMMHUPOBAHHE.

38.
59.
60.

Monyns tkinter. OcHOBHBIE 3JIeMEHTBI HHTEpdeiica.
Mogays tkinter.. [Tpocreiinme 37eMEHTHI yIIPaBIeHUS: KHOIIKA, TEKCTOBOE MOJIE, TIOJIE IS BBOJIA.
Monyne tkinter. ®yHKIIMOHATBHBIC 3JEMEHTHI YIPABICHUS: MOJE CO CIIHCKOM, (DIakoK,

MEPCKIOYATCIIb.

61.

Monyns tkinter. Kitacc Canvas. OcHoBHble rpadguueckue npuMuTHBBL. Co31aHIe aHUMAIIHH.

7.4.2. IlpakTryeckue 3aaHus 1JIs IPOBEICHHs TPOMEKYTOUHOM aTTecTali 00yJaromuxcst
[MpakTrueckue 3ananus pasmeriersl B IMMOC Moodle mo aapecy
https://moodle.spbgasu.ru/course/view.php?id=1958



7.4.3. [IpumepHbIe TEMBI KYpCOBOM paboTHI (MpoekTa) (TIpy HATMYNH )
KypcoBbie npoekTs! (paboThl) y4eOHBIM IJIAHOM HE MPETYCMOTPEHBI

7.5. Metoauueckue Marepuaibl, ONPESISIONMe TPOLEIyphl OLICHUBAaHUS 3HAHUM, YMEHUM, HAaBBIKOB U (WJIH)
OTIbITa MPO(PECCUOHANBHON eATEIbHOCTH, XapaKTepU3yIOLIie 3Tanbl (OPMUPOBAHUS KOMIIETEHIIUN
[Ipouenypa mnpoBeAeHHsS NPOMEKYTOYHOW aTTECTallMM M TEKYUIEro KOHTPOJSl YCHEBAEMOCTHU
pErIaMeHTUPYETCS JIOKATbHBIM HOPMATUBHBIM aKTOM, OMPEIEISIONIUM MOPSI0K OPraHU3aliyd U MPOBEICHUS
TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTeCTalli 00y4aroIIuXCsl.
[Tpouenypa oueHuBaHus (GOPMHUPOBAHUS KOMIETCHIMA TPU TPOBEICHUH TEKYIIETO KOHTPOJIS
npuBezcHa B 1. 7.2.
TunoBbie KOHTPOJIBHBIC 3aJAHUS WM UHBIE MAaTEPHAIIbl TEKYIIETO KOHTPOJIS MPUBEICHHI B 1. 7.3.
[TpomexxyTouHas aTTecTalus 1o JMCHUIUIMHE TPOBOAUTCA B (hopMe 3aueTa.

7.6. Kpurepun oneHuBaHus chOPMUPOBAHHOCTH KOMIICTCHIIUN TTPH MMPOBEICHUU MPOMEKYTOYHON aTTeCTallUN

YpoBeHbL OCBOCHUS U OLIEHKA

Onenka Onenka
«HEYJ/IOBJICTBOPUTEIIb | «yIOBICTBOPUTENBH | OLIEHKa «XOPOIIO» O1eHKa «OTIUYIHO)
HOY» oy»
«HE 3a9YTCHOY «3aUTCHO)
YpoBeHb OCBOEHHUSI | YPOBEHb OCBOCHHUSI | YPOBEHb OCBOCHUS YpoBeHb OCBOEHUS
KOMIICTEHITUH KOMIICTCHITUHN KOMITICTCHITUH KOMIICTEHITUH
«HETOCTAaTOYHBIN . «TOPOTOBBIN. «IPOJIBUHYTHIN. «BBICOKHI.
Komrmereniun He Kommerenmmun Kommerenmun Kommerenun
c(hOpMHUPOBAHBI. c(hopMUPOBaHBI. chopMupoBaHbl.  |CPOPMUPOBAHBI. 3HAHUS

3HaHus OTCYTCTBYIOT, | CdopmupoBanbl | 3HaHUs OOLIMPHBIE, | apryMEHTHPOBAHHbIE,
YMEHUS U HaBBIKM HE | 6a30BbI€ CTPYKTYPHI | CUCTEMHBbIE. ¥ MEHHUSI | BCECTOPOHHUE. Y MEHHUS

Kputepun c(hopMUpPOBaHbI 3HaHUU. Y MEHUsA HOCST YCHEUIHO MPUMEHSAIOTCS
OLICHUBAHMUS (bparMeHTapHsl U PENpPOAYKTUBHBIN K PELICHUIO KaK
HOCSIT Xapaxrep, THIIOBBIX, TAK U
PEenpOLyKTUBHBIN IIPUMEHSIOTCS K HECTaHJapTHBIX
Xapaxkrep. PELICHUIO TUIIOBBIX | TBOPYECKHX 3a/IaHHM.
JemoHCcTpUpyeTCs 3a1aHU. JemoHCcTpUpyeTCs
HU3KHHA YPOBEHb JeMoHCcTpHpyeTcs BBICOKHI YPOBEHb
CaMOCTOSATEIIBHOCTH JIOCTaTOYHBIN CaMOCTOATENIBHOCTH,
IIPAaKTHYECKOTO YPOBEHb BBICOKAsl aJallTUBHOCTh
HaBBIKA. CaMOCTOATENIBHOCTH | IPAKTUYECKOI0 HaBbIKa
YCTOMYUBOTO
IIPaKTUYECKOTO

HaBBIKaA.




Ob6yuatonmiics OO6yuarommiics OOyuarommiics Ob6yuatonmiics

JIEMOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET: JTEMOHCTPUPYET:
-CYILIECTBEHHbIE -3HAHHS -3HaHUE U -r1y0oKue,
po0esIbl B 3HAHUAX TEOPETUYECKOTO NOHNMAaHNE BCECTOPOHHHE U
y4eOHOro Marepuana; Marepuana; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIC
-JI0ITYCKaKTCS -HEIMOJIHBIE OTBETHI | KOHTPOJHUPYEMOIO | 3HAHHUS HPOTrPaMMHOTO
MPUHIUIAATIBHBIE Ha OCHOBHBIC o0BeMa MaTepuala;
OIIMUOKH IMPU OTBETE HA| BOIIPOCHI, OIUOKH B MIPOTPaMMHOTO -TI0JIHOE TOHUMAaHUE
OCHOBHBIE BOIPOCHI OTBETE, Marepuana; CYIIHOCTH U
ouiera, OTCyTCTBYET HEI0CTAaTOYHOC - 3HAHHSA B3aMMOCBSI3U
3HaHWE U NIOHNMAaHUE IMOHUMAaHHE TEOPETUUYECKOTO paccMaTpUBaEMBbIX
OCHOBHBIX ITOHATHH U CYIIHOCTH Marepuaia MIPOLIECCOB U SBJICHU,
KaTeropuii; H3JIaraeMbIX -CIIOCOOHOCTE TOYHOE 3HAHNE
-HCIIOHUMAaHUE BOIIPOCOB; yCTaHaBJIUBATh U OCHOBHBIX ITIOHATHH, B
CYIIHOCTH -HEYBEpPEHHbIC U 00BACHATH CBS3b paMKax 00CyX)IaeMbIX
3HaHUA JOTIOJIHUTEIIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKHU U TEOPHH, 3aJaHUM;
BOIIPOCOB B paMKax JIOTIOTHHUTEIILHBIC BBISABJIATH -CIIOCOOHOCTh
3aJlaHui OnIera. BOITPOCHI. POTUBOPEYUS, yCTaHaBIIMBATh U
poOJIeMBI U 00BACHATH CBS3b
TEHIEHIIUN MIPaKTUKU U TEOPUH,
pPa3BUTHUS; -JIOTHYECKH
-IIPaBUJIbHBIC U IIOCJIEIOBATEIIbHEIC,
KOHKpPETHBIE, 0e3 CoJIepKaTelIbHBIC,
rpyObIX OIIKOOK, KOHKPETHBIE U
OTBETHI HA HCUYEpIbIBAIOIIUE
IIOCTaBJICHHEIC OTBETHI HA BCE 3aJaHUs
BOIIPOCHI. ouiera, a TaKXKe
JIOITOJTHUTCILHBIC

BOIIPOCKHI 5K3aMEHaTOopa.

[Tpu BbIOTHEHUU Obyuarommiicst OObyuaromuiics Obyyaromuiics
MPAKTUYECKOTO BBITIOJTHIII BBITTOTHII MPABUJIBHO BBITTOTHUI
3a/1aHus Owrera MTPAKTUIECKOE MIPAKTHIECKOE MIPAKTUIECKOE 3a]JaHUE
oOyuaromuiics 3aanue oumera ¢ 3ajaHue OumneTa ¢ ounera. [Tokazan

MIPOJICMOHCTPHPOBA | CYIIICCTBEHHBIMU HEOOIBITMH OTJIUYHBIC YMEHUS B
HEJ0CTATOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopomme | yuyeOHOTO MaTepuaa.
[IpakTnueckue OIIMOKHU B yMeHHs B paMKkax | Permaer mpennosxeHHbIE
3a/1aHus HE COJIEp’)KaHUHU OTBETA OCBOCHHOTO MPAKTUICCKHEC 3a/TaHus
BBITIOJTHEHBI U peleHun yueOHOro MaTepuania. 6e3 omnbok
YMCHHA OO6yyaromuiicst He MPAKTUYECKUX [IpennoxeHHbIE OTBeTHI1 Ha BCe
OTBEUAET Ha BOMPOCHI 3a/laHui. MPAKTUYECKHE JIOTIOTHUTEJIbHBIE
owtera mpu [Tpu oTBeTax Ha 3aJIaHUs PEIICHBI C BOTIPOCHI.
JIOTIOTHUTEITHHBIX JOTIOTHUTETLHBIC HEOOTBIINMH
HABOJISAIIUX BOITPOCAX BOIIPOCHI OBLIIO HETOYHOCTSIMH.
MpernoaBaTes. JIOTYIIIEHO MHOTO OTtBeTn Ha
HETOYHOCTEH. OOJIBIITUHCTBO
JTOTIOTHUTEIIbHBIX

BOIIPOCOB.




He moxer BBIOpaTh HcnbiTeiBacT bes 3arpynHeHunii IIpumenser
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUYECKUE 3HAHUS
BBITIOJIHEHUS 3aJIJaHUM. | BBIOOPY METOIUKU CTaHJAPTHYIO U1l BBIOOpa METOUKHU
JlonyckaeT rpyOble BBITIOJTHEHUS METOJIUKY BBITIOJTHCHMS 3a1aHUN.
OLIMOKH IpH 3aJlaHUMN. BBIIIOJTHEHHS He nonyckaer ommbox
BBINOJIHEHUHU 3aJaHuH, | Jlomyckaer ommoOku 3aJaHuM. IIPY BBIIIOJIHEHUU
HapyIIAIOIIKeE JIOTUKY | TpH BeINOAHEHUH | JlomyckaeT ommoKu 3aJIaHUM.
peleHus 3a1a4. 3alaHul, HApYLIEHNs | IIPY BBIIOJIHEHUHU CamocTosTenbHO
Jlenaet HEKOPPEKTHBIE| JIOTUKH PEILECHUs 3aJlaHull, HE aHAJIN3UPYET
BBIBOJIBL. 3a/1a4. Hapyllarlue pe3yabTaThl
BIIQZICHUE He moxeT 060cHOBaTh HcneiTeiBaeTt JIOTHKY PEIICHUs | BBIIIOJIHECHHUA 3aJaHUM.
HaBbIKaMU AITOPUTM 3aTPyIAHEHUS C 3a1a4 I'pamoTHO
BBINOJIHEHU 3alaHuil. | popmynupoBanueM | JlenaeT KOppeKTHbIE |  OOOCHOBBIBACT XO[
KOPPEKTHBIX BBIBO/IBI 110 peuieHus 3anay.
BBIBOJIOB. pe3yJibTaTamMm
HcnbiTeiBacT peLIeHNs 3a1a4u.
3arpynHeHus npu | OGOCHOBBIBAET X0/
000CHOBaHUU perneHus 3ana4 6e3
anropurMa 3aTpyJHEHU.
BBIIIOJIHEHUS
3aJlaHNM.

OneHKa MO JUCHMIUIMHE 3aBHUCHUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, 3aKpEIJICHHBIX 3a
TUCIUIUTAHOW, M TPEACTABISAET cOO00U cpeqHee apuMETHIECKOE OT BBICTABICHHBIX OIEHOK IO OTICIIBHBIM
pesyibTaTaM oOy4YeHHs (3HAHUS, YMEHUs, BIaJICHUE HAaBBIKAMH).

OreHKa «OTIMYHOY/ «3a4TCHO» BBICTABIISIETCS, €CITU CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAJIC
ot 4,5 o 5,0.

OreHKa «XOPOII0Y/«3a4TEHO» BBICTABIISIETCS, €CIIH CpeHEe apuPMETHISCKOE HAXOUTCSI B HHTEPBAIIC
ot 3,5 no 4,4.

O1ieHKa «yIOBJIETBOPUTEIHHOY/ «3aUTEHO» BBICTABIISIETCS, €CIIM CPeAHEE apUPMETHIECKOE HAXOIUTCS B
uHTEepBajue ot 2,5 1o 3.,4.

OlneHKa «HEYAOBIIETBOPUTEIHHOY/ «HE 3aYTE€HO» BBICTABISECTCS, €CIU CpelHee apudMeTHuuecKoe
Haxoautcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHo-MeTOAMUYECKOE U MATEPUAIBLHO-TeXHUYECKOe o0ecneyeHne JUCIUIIMHBI (MOYJIs1)
8.1. [lepeueHb OCHOBHOI U TONOTHUTEIHLHON TUTEPATYPhI, HEOOXOAMMOMN AJIi OCBOSHUS TUCUUTUIMHBI (MOYJIs)

KomnuectBo
IK3EMILIIPOB/INEKTP
OoHHBIIT aapec DBC

No

/o

ABTOp, Ha3BaHUeE, MECTO U3JAHUs, U3/1aTENILCTBO, IO/l U3JJaHNs y4eOHOU 1
y4e0HO-METOINYECKON JTUTEPATyphl

OcHOBHAS JJUTEPATYPA

Wutepnet-| http://www.iprbooksh

op.ru/52211.html
http://www.iprbooksh
op.ru/64058.html

1 Cysu P. A. S3eik mnporpammupoBanus Python, Mocksa:
Yuusepcuretr Undopmanmonnsix Texnonoruit (MHTYUT), 2016

2 VYac Makkunaau, Coubakud A. A., Python u anamu3 panHeix, Capartos:
ITpodobpaszoBanue, 2017

JlomoJIHMTEIbLHAS JIUTEPATYPA

Hlenyapko B. M., fI3pik mporpamMMupoBaHus BBICOKOTO ypoBHs Python.
1 |®ynkiwmu, CTPYKTYphl JaHHBIX, JOMOJHUTEIbHBIC MOAYIH, PocTtoB-Ha-IoHY,
Taranpor: M3aarenbcrBo FOxHOro dhenepanbHoro ynuepcurera, 2017

2 bykynos C. B., Bykynosa O. B., OcHoBBI mporpamMmmupoBaHus Ha si3bike Python,
Cankr-IlerepOypr: CIIGI'ACY, 2019

http://www.iprbooksh
op.ru/87530.html

http://ntb.spbgasu.ru/
elib/01173/




byitnaues C. K., boknar H. 1O., Ilecun 1O. B., OcHOBbI nporpaMMupoBaHus Ha ) .
3 |sspike Python, ExarepunOypr: Ypanbckuii ¢enepanbHbiii yHusepcurer, DbC httgb//rw;g%?%?h

ACB, 2014
4 3narononkckuii . M., OcHOBBI mporpaMmupoBanus Ha si3bike Python, Mockga:| https://e.lanbook.com
JIMK Ilpecc, 2018 /book/131683

byitnaueB C. K., boknar H. O., [lecun 0. B., OcHOBBI nporpaMMupoBaHus Ha ) .
5 |s3bike Python, ExarepunOypr: Ypansckuii denepanbhbiii yauBepcuret, IbC httgb//r%é%r?]?ﬂ;m
ACB, 2014 ' '

OO6yuaromuecs u3 yncia nHBaIKUI0B U Jiul ¢ OB3 obecrieunBaroTCs eYaTHBIMU U (MITH ) SJIEKTPOHHBIMHU
00pa3zoBaTeNbHBIMU pecypcaMu B OpMax, aJanTHPOBAHHBIX K OTPAHUYCHUSAM HX 37J0POBBSI.

8.2. Ilepeuenb pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTu «MHTepHET», HEOOXOIUMBIX IS
OCBOCHMS TUCIUIUIMHBI (MOTYIIS)

Haumenoanue pecypca cetu «IHTEpHET» DneKTpOHHBIN agpec pecypca

Caiit, comepxamuii B CBOOOJAHOM JOCTyIe HEOOXOIUMBIE
nucTpuOyTHBBI,  moiHyl — uHbopMmammoo  u  ypoku  mo|https://www.python.org/
IIPOrpaMMHUPOBAHNIO HA SA3BIKC Python

CaiiT, MNOCBSIIEHHBII CBOOOJAHO pacCHpPOCTPAHAEMOMY IAKETY
sympy, mnpeicraBiusiomeMmy — coboii  6mbmmoreky  Python|https://www.sympy.org/en/index.html
CHMBOJIbHBIX BBIUHMCIICHUIA.

Caiit 1151 ckaunBanus rpabuyeckoi ondimorexu PyOQt. https://riverbankcomputing.com
8.3. IlepeueHb COBpeMEHHBIX MPOGECCHOHATBHBIX 0a3 JaHHBIX ¥ HH(OOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM
HaunmenoBanue DJIEKTPOHHBIN aJIpec pecypca
DIeKTPOHHO-O0MOIMOTeUHas cucTeMa n3aarenbersa "Jlans" https://e.lanbook.com/
DJIEKTPOHHO-0KMOIMoTeuHas cucteMa u3gareabersa "FOPAUT" https://www.biblio-online.ru/
DeKTPOHHO-0MOIMoTeYHas cucTeMa usnareabcrna "'IPRsmart” http://www.iprbookshop.ru/
Hayunas 3JIEKTPOHHAs
Hayunas snextponnas 6ubianoreka eLIBRARY.RU suborexa eL IBRARY RU
Cucrema nucrannuonnoro ooyuenus CII6I'ACY Moodle https://moodle.spbgasu.ru/

8.4. llepeuenb WH(MOPMALMOHHBIX TEXHOJOIMM, MCIONb3YEMbIX IPU OCYLIECTBICHUH O0Opa30BaTEIbHOIO
mporecca IO JUCHUIUIMHE, BKJIKOYas IepedyeHb JIMIEH3MOHHOIO M CBOOOJHO paclpoCTpaHsSeMOro
MPOrpaMMHOTO 00ecTieueHus

Crioco6 pacnpocTpaHeHus
HaunmenoBanue (JTUIICH3MOHHOE HJTH CBOOOIHO
pacIpoOCTPaHsIeMOE)
Python Bepcus 3.7.6386.10 CB0OOJIHO pacopoCTpaHIESMOe
PyCharm Community CB00OOIHO pacpoCcTpaHsIeMOe

8.5. MatepuanbHO-TEXHUYECKOE 00eCTIeYeHHE TUCITUTUTUHBI
Caenennsi 00 OCHAIEHHOCTH YUYSOHBIX ayIUTOPHN M TOMENIEHHUH JIJIST CAaMOCTOSITEIILHON PaOOTHI

HanmenoBanue y4eOHBIX ayTUTOPUI M TIOMEIIICHHUIA OcHarieHHOCTh 000PYAOBAaHUEM U TEXHHYECKUMHU
JUTSL CAMOCTOSITEIBHON pabOThI cpelncTBaMu O0yUeHUs

Pa6oune mecra c 1K (cTOn KOMIBIOTEPHBIHM, CUCTEMHBIN
OJIOK, MOHUTOp, KJaBUATypa, MBIIIb), CTON pabOoUHii,
noakaoueHne K kommbioTepHoi cetn CIIOIACY,
BBIXOJ B Internet.

47. KoMIbIOTEpHBIN KIJ1acC




47. VYyeOHble ayOUTOpPUM Ui TPOBENCHUS
MPAKTUYECKUX 3aHATHH, KypCOBOT'O
MPOEKTUPOBAHUS (BBIIOJHEHUSI KYpPCOBBIX DPaboT),
IPYNIIOBBIX M MHIMBUIYalIbHBIX KOHCYJIbTAlLUi,
TEKYILETr0 KOHTPOJIS U IPOMEKYTOYHOM aTTeCTalluu

YyeOHast aynIuTOpHsl JUIS TMPOBEACHUS HPAKTHUYECKHX
3aHATHM, KypCOBOI'O IPOEKTUPOBAHMs (BBIMOJIHEHUS
KypCOBBIX paboT), TPYNIOBBIX M HWHIUBUAYAIBHBIX
KOHCYJIbTAlMM, TEKYILEro KOHTPOJISA U MPOMEKYTOYHOU
arTecTanuuu — KOMILJIEKT MYJBTUMEAUNHOIO
00opy10BaHUs (mepcoHaJIbHBIN KOMIIBIOTED,
MYJbTUMEAUMHBIA TPOEKTOP, 3KPaH, ayln0-CUCTEMA),
JI0OCKa MapkepHasi Oeyiasi sMasieBasi, KOMIUIEKT y4eOHOM
MeOenu, TOAKIIOYEHHE K  KOMIIBIOTEPHOM  CeTH
CII6I'ACY, Beixox B MIHTEpHET.

47. IlomenieHus 111 CaMOCTOSATEILHON pabOThI

[Tomenienue st CAaMOCTOSITETILHON pabOThI (YUUTATBHBII
3an oubnmoteku, ayn. 217): I1IK-23 mr., B T.4. 1 mr.- [IK
st gmn ¢ OB3  (cucremHbld  OJ0K, MOHHUTOD,
KJIaBUaTypa, MbIlIb) C TOJKIIOYEHHEM K CeTH
«aTepHeT» U obecredeHrneM J0CTyNa B 3JIEKTPOHHYIO
uH(popMalnoHHO-00pa3oBarensHyto cpeny CIIOIACY.
1O Microsoft Windows 10

I[J'IH HWHBAJIMAO0B U JIHII C OB3 obecrneunBaroTcs CIICHUAJIBHBIC YCIIOBUA AJIA ITOJIYUCHUA 06pa3OBaHI/IH B
COOTBCTCTBHHU C Tpe6OBaHI/I$IMI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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