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1. Henu u 3a1a4u 0CBOEHUA IMCUMILIUHBI (MOTYJIs1)

LenstMu OCBOEHMSI TUCHUIUIUHEI SIBJISIFOTCS MOJTYYeHHE 3HAHUM, YMEHUN U HaBBIKOB B 00J1aCTH
pa3paboTKK KOMITBIOTEPHBIX MPOrpaMM Ha si3bike PYthon st pereHus mpuKIaaHbIX 3a1ad B pa3IndaHbIX
chepax nedaTenTbHOCTH Ha Oase:

* CHCTEMHOTO U3JI0’KEHHSI OCHOB aJITOPUTMUYECKOTO s3bika Python, ero Bo3aMoskHOCTEH 110
pa3palboTKe MPUKIATHOTO MPOrPaMMHOT0 00eCTIeueHus;

* 03HAaKOMJICHHSI CTY/IEHTOB C COBPEMEHHBIMH TEXHOJOTUSMU U HHCTPYMEHTAIbHBIMU
CpeICTBAaMU pa3padOTKH MPOTrPAMMHOI0 0OECIIeUeHHUsl, OCHOBHBIMU CTPYKTYpaMU JaHHBIX U METOJaMHU
paboThI C HUMH, B TOM YHUCJIE C UCTIOJIb30BaHUEM OUOIMOTEKN CTaHIAPTHBIX MOAYJIEH.

3aayamMy OCBOCHHMSI TUCIUTUIUHBI SIBIISIFOTCS:
* 00y4yeHHE CTy/IEHTOB HaBbIKaM [TOCTAHOBKH 3a/1a4uM, pa3paboTKu alrOpUTMOB, BEIOOpA
CTPYKTYpbI U BU3YyaJIU3allUU TaHHBIX;
* COCTaBJIEHUE KaK MPOLIETyPHO-OPUEHTUPOBAHHBIX, TaK U 00BEKTHO-OPUEHTHUPOBAHHBIX
nporpamm Ha si3bike Python s perieHust mmupoKkoro Kpyra MpUKIaIHbIX 33/1a4 B HAYYHbBIX, HHKCHEPHBIX U
SKOHOMMUYECKUX pacyeTax, 00paboTKH TeKCTOBOM, rpaduueckoil u apyroit nHbopMauu.

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI MO AMCIHUILINHE (MOAYJII0), COOTHECEHHBIX €
HHIUKATOPAMM JTOCTUKEHUSI KOMIETeHH i

Kona n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
WHAUKATOPa JOCTHIKEHUS
KOMIIETEHIIUHA

[Tmanupyemble pe3yabTaTbl 00ydeHUs 110
JMCLUIUIMHE, 00€CIIEUNBAIONINE JOCTHKEHUE
IUTAaHUPYEMBIX pe3ynbTaToB ocBoeHust OIIOI]

OIIK-7 Cnocoben
MMOHUMATh TPUHLIUIIBI
paboThI COBPEMEHHBIX
nH(}OpPMaITMOHHBIX
TEXHOJIOTUIN 1
HCIIOJIB30BAaTh UX IJIS
pelieHusd 3a1a4
npodecCHOHATbHON
JIeSITEILHOCTH;

OIIK-7.3 CocraBisteT
AJITOPUTM PEIICHUS
c(hopMyIHPOBAaHHOH 3a7aun

3HaeT

- OCHOBHBIE THIIBI JaHHBIX s3bIKa Python;

- OCHOBHBIE (DYHKIIMHU M KJIACCHI s3bIKa Python;

- OCHOBHBIE CTPYKTYPHI JaHHBIX s3bIKa Python;
- TUIIOBBIC aJITOPUTMBI;

yMmeeT

- COCTaBIIATh QJITOPUTM PEIICHHS TPHKJIaTHON
3aa4H;

- HCII0IL30BaTh pu pa3paboTke
POrpaMMHOTO OOecCTICUeHHs] OMOJIMOTEYHBIC
(YHKIIUH, KJIACChl U CTPYKTYPBI TAHHBIX S3bIKA
Python;

BJIAJIeET

- HaBbIKaMH  pa3paboTKu
obecrieuenus Ha s3bike Python
- HaBBIKAMH HCIIOJB30BaHMS TPU pa3pabOTKe
porpaMmMHOTO obecreueHruss OUOIMOTEYHBIX
(hYHKIIHH, KIaCCOB M CTPYKTYP JAaHHBIX SI3BIKA

Python;

MIPOrpaMMHOI0

3. Yka3anue MecTa JUCHHMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrPaMMBbl

Jannas qucrurinHa (Moayiib) BKiroueHa B biok «/{uctiummmaet, mogynny @TJ1.03 ocHOBHO#M
npodeccuoHabHON 00pa3zoBarenbHOM Tporpammer 23.05.01 HazemHble TpaHCTIOPTHO-TEXHOIOTUYECKHE
CpeacTBa M OTHOCUTCS K (hakynbTaTuBHBIM AucuurianHam OITOIL

No
/o

[IpenmecTByronme JuCHUILTHHBI

KOI[ N HAMMCHOBAHUEC MHAHUKATOpAa
JOCTHXXCHHA KOMIICTCHIIMH

1 [HudopmannoHHbIE TEXHOIOTUN

YK-1.1, YK-1.2, YK-1.6, OIIK-7.1,
OIIK-7.2, OIIK-7.3




3HATH:

- OCHOBHBIE TIOHATUS WH(POPMATHKH;
- OCHOBBI pa3pabOTKH aNTOPUTMOB;
- OCHOBHBIE THITBI IAHHBIX;

- OCHOBHBIE CTPYKTYPHBI JaHHBIX;

- OCHOBHBIE MEXaHU3MBI 00Pa0OTKU HHPOPMAITUH B MAMATH KOMIIBIOTEPA;
- OCHOBHBIE TIPUHIIUIIBI TPOLIEYPHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS;
- OCHOBHBIE TAPAUTMbI 00BEKTHO-OPUEHTHPOBAHHOTO ITPOTPAMMUPOBAHHS.

YMETh:
- paboTaTh Ha MEPCOHATHPHOM KOMIIBIOTEPE;

- TI0JIb30BAThHCS ONIEPALIMOHHON CUCTEMOIA;

- HCITOJIB30BaTh BO3MOKHOCTH BRIYHUCIUTEIILHON TEXHUKH U IporpaMmMHOro oOecreucHus.

BJIaJCTh:

- HICPBUYHBIMHA HaBbIKAMHW U OCHOBHBIMH MCTOJAaMH PCHICHUA MATCMAaTHYCCKUX 3a/1a4;

- HaBBIKaMHU PabOThI ¢ YICOHOM JTUTEPATYPOI;

- OCHOBHBIMU TIpUEéMaMH pabOTHI HA KOMITBIOTEPE C MPUKIIAJTHBIM MPOTPAMMHBIM 00ECTICUCHUEM;
- HaBBIKAMU COCTAaBJIEHUS IMPOCTEUIINX AJITOPUTMOB;
- HaBBIKAMU COCTABJICHUS MMPOCTEUIINX KOMIIBIOTEPHBIX IPOrPaAMM.

NudopmaninoHHbIe TEXHOIOTUN

Ne Tocute N — Konx n HauMeHOBaHME HHIUKATOPA
/11 AyroTIIe et JIOCTHKEHUSI KOMIIETEHIINT
HNHdpopManimoHHbIE TEXHOJIOTHH KU3HEHHOT'O IUKJIAa Ha3EMHBIX OIIK-2.2, OIIK-2.3, TIK-4.5, [TK(LL)
! T chEO fHO-TeXHOHOFI/I‘{eCKI/IX MaIluH : -1, TIR(ID)-1.2, TIK(LD)-1.4, TIR(1)-
PATCLiop 1.5, IIK(LD)-1.6
OIIK-2.1, OIIK-2.2, OIIK-2.3, OIIK
2 | MoaenupoBaHHE CIOKHBIX ITPOLIECCOB -3.2, TIR(I0)-1.1, TIK(LD)-1.2, TIK(LT)-

1.3, TIK(LT)-1.4, TIK(1D)-1.5, TIK(L)-
1.6

4. O0beM AUCHUTIMHBI (MOIYJIs1) B 3a4€THBIX eTHHUIIAX C YKA3aHHEM KOJHYECTBA aKAIeMHYeCKUX
YacoB, BbIIeJIEHHBIX HA KOHTAKTHYI pa0doTy 00y4aroluxcs ¢ mpenojaanBaresieM (M0 BUAAM Y4eOHBIX
3aHATHUH) M HA CAMOCTOSITEIbHYIO PA00OTY 00yUYaKOIIUXCS

Kypc
W3 Hux "acel Ha
. Bcero
Bun yaebHoii paboTh MPaKTHIECKYIO
4acoB 3
MOATOTOBKY
KonTakTHas padora 8 8
Jlaboparophsie 3ausaTus (J1ad) 8 0 8
HWHast koHTaKTHasi paboTa, B TOM YHCJIE:
KOHCYJIBTAIIMH 110 KYPCOBOH paboTe (IIPOoeKTy),
KOHTpOJIBHBIM paboTam (PT'P)
KOHTaKTHas paboTa Ha aTTeCTalMIO (CaaJa 3a4era,
3a4eTa ¢ OICHKOM; 3auTa KypCcoOBOM pabOThHI
(mpoekTa); cnaua KOHTpOJIbHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO
(KoHCYNBTAIUS TIEpEe/T SK3aMEHOM H cada
Yacel Ha KOHTPOJIb 4 4
CamocrositesbHast pagora (CP) 60 60
O0uas TPy10eMKOCTh JUCHUNIITUHBI (MOIYJIs1)
4achl: 72 72
3aYeTHbIE ¢TUHUILI: 2 2




5. Copep:kanne IUCHUIIMHBI (MOAYJIfA), CTPYKTYPUPOBAHHOE MO pa3iesiaM (TeMaM) ¢ YKa3aHueM
OTBEJEHHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKUX YaCOB U BU/I0B YU4eOHBIX 3aHATHI
5.1. TemaTuueckuii 1aH AUCUMILIAHBI (MOJTYJISA)

Konrakrthas pabora (1o yueOHbIM
3aHATHSIM), Yac. Kox
HHIUKATOP
o a
No Pa3nensl qUCIUININHBL 5 JICKIHH I3 P CP B;;(l;o’ JOCTIDKEHU
W3 HUX W3 HUX N3 HUX ' a
Ha Ha Ha KOMIICTCHI]
BCEro [paKTi- BCEro [paKTi- BCEro [paKTi- nn
YECKYIO YECKYIO YECKYIO
noaro- moaro- moaro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. OcHoBBI
MIPOrpaMMHUPOBAHHUS Ha SI3bIKE
Python
OcCHOBHbIE THUIIbI JAHHBIX,
OCHOBHBIE OTIEPATOPHI.
[Ipeobpa3oBanue TUIIOB
aHHBIX. OCHOBHBIE
11, A O 3 1 12| 13 |ONK-7.3
BCTPOEHHBIE (DYHKIIUU.
Opranu3aiys KOHCOIBHOTO
BBOJIa/BBIBOJIA JIAHHBIX Pa3HOTO
THUIIA.
OcHoOBHbBIE Ollepalyu S3bIKa
Python. CumBosbHBIC
12, [N 3 1 12| 13 |ONK-73
Bbuncienus. [loctpoenue
rpadukoB. bubimoreka SymPy.
1.3. [Pabota co cTpokamu. 3 2 12 14 OIIK-7.3
OcHOBHBIE THITBI 0OBEKTOB
14. 3 2 12 14 OIIK-7.3
si3bIka Python.
1.5. | ®ynkuuu u MoayIH. 3 2 12 14 OIIK-7.3
2. |2 pa3gen. Kontpoinb
2.1. |3ager 3 4 OIIK-7.3

5.1. JJaboparopHble pabOThI

HanmenoBaHue pasaciia

pJ:;’)H U TeMbI JJA0OPaTOPHBIX HanmMeHnoBaHue U cofepkaHue JJabOpaTOPHBIX paboT
paboT
OCHOBHBIE THITBI OCHOBHBIE THITHI JAHHBIX, OCHOBHBIE orepaTopsl. [IpeoOpa3zoBanue THIIOB
JTaHHBIX, OCHOBHBIe | AaHHBIX. OCHOBHBIE BCTpOEHHbIE pyHKIMU. OpraHu3alus KOHCOJILHOTO
OIEPaTOPHI. BBOJIa/BBIBOJIA JAHHBIX PA3HOTO THIIA.
I[Ipeo6paszoBanne Thros | OCHOBHbIE TUIIBI IaHHBIX, KJIIOYEBbIE ClI0Ba A3bika Python. ITposepka
nanubix. OcHoBHble | THIIOB. IIpeoOpa3oBanue TuIoB AaHHBIX. OCHOBHBIE OTIEPATOPHI.
1 BcTpoeHHble pyHKIMHU. | OCHOBHBIE BCTPOSHHBIE (DYHKIMH.
Opranuszanus KoHcoupHBIIH BBO/BBIBOJI TaHHBIX pa3HOro Tuma B Python.
KOHCOJILHOTO
BBOJ1a/BBIBOJIA JAHHBIX
pa3HOro THIIA.
OcHoBHle oneparny | OCHOBHEIE onepanuy s3bika Python.
9 s3pika Python. OcHoBHbIe onepanu s3bika Python. Opranu3zanus BEIYUCIESHHH C

CHUMBOJIBHBIE
BBEIYHCIICHUS.

MMOMOIIBIO IUKJIOB U YCJIOBHBIX onepauﬂﬁ.




[Toctpoenue rpaduxos.
bubnmnorexa SymPy.

Monysb math: pabora ¢ MaTeMaTn4ecCKUMHU (QYHKIIASIMHU.
Moayne random: reHepanys ciry4aiiHbIX YHCEIL.

Pabora co ctpokamu.

Pabota co cTpokamu.
Coznanue cTpok. Yipasisitolye nocieaosareabHoctu. @opmarupoBaHue
cTpok. OCHOBHBIE (DYHKIIMH JIs1 pa0OTHI CO CTPOKAMH.

OCHOBHBIE THUIIbI
00BeKTOB s3bIKa Python.

OcHOBHbBIE THITBI 00BEKTOB s3bIKa Python.

OcHoBHbIE THITBI 00BeKTOB s3b1ka Python. Crincku. Koprexwu.
MuoxectBa. CnoBapu. OcHOBHBIC (DYHKIIUU AJis1 paOOTHI C 00BEKTaAMHU
s3bIka Python.

QOYHKINU U MOYIIH.

OYHKIUU U MOLYJIU.

[Tonb3oBarensckue GpyHKIMU. O0IaCTh BUIUMOCTH IEPEMEHHBIX.
IToacranoBka aprymeHToB. Bo3BpaieHue 3HaueHHi. BbI30B (yHKIIMH.
Heo0Os3arensHbie aprymMeHTsl. [lepeMeHHOe 9HCio mapaMeTpoB G yHKITHH.
Bospamienne 3Hauenuii. Mcnonbp3oBanne 00paTHOTO BBI30BA.
Anonumable QyHKIIH. OYHKIIMU- TeHepaTophl. BroxxeHnHbie GyHKINM.
Monaysnu u naketsl. Uactpykuus import. Uacrpykuus from. Ilytu noucka
Moayieit. [loBropHas 3arpy3ka MOysen.

5.2. CamocTosTenpHas paboTa 00y4aromuxcs

Ne | HaumenoBanwue paznena .
ConeprxaHue caMOCTOSITEIIbHOW PabOThI
pa3a| AMCUMILTUHBI U TEMBI
OCHOBHBIE THITBI OcHoBHbIE THIIBI TAHHBIX, OCHOBHBIE onepaTopsl. [IpeoOpazoBanre THIIOB
JaHHBIX, OCHOBHbIe | aHHBIX. OCHOBHBIE BCTpOEHHBIE (DyHKIMU. OpraHu3aiys KOHCOJILHOIO
OIepaTopsl. BBOJIa/BBIBOJIA IaHHBIX Pa3HOTO THUIIA.
ITIpeo6pasoBanue Tunos | M3ydenne marepuana, moaroToBKa K 1a00paTOpHBIM paboTaM U
1 naHHbIX. OCHOBHBIE | TECTUPOBAHUIO.
BCTPOCHHBIC (DYHKIIUU.
Opranuzanus
KOHCOJIBHOTO
BBO/1a/BBIBOJIA JTAHHBIX
pa3Horo THIIA.
OcHuosHble onepanuy | OcHOBHBIE onepanuH s3bika Python. CHMBOIIbHBIC BBIUHMCICHHUSI.
s3bika Python. [Toctpoenue rpadukos. bubnuoreka SymPy.
5 CHUMBOJIbHBIE W3yuenune maTepuaia, oAroToBKa K 1abopaTopHbIM paboTaM U
BBIYUCIICHUSL. TECTUPOBAHUIO.
[Toctpoenue rpaduxos.
bubnmnoreka SymPy.
Pabota co ctpokamu.
3 Pa6ora co ctpokamu. | VI3ydeHne matepuaia, oAroToBKa K 1aboparopHbIM pabotam 1
TECTUPOBAHUIO.
OcHoOBHBIE THITBI 00BEKTOB s3bIKa Python.
4 OCHOBHBIE THITbI N3ydenue matepuana, moAroToBKa K JilabopaTopHbIM paboTaM 1
o6bekToB s3bika Python. | CTHPOBAHHIO.
DOYHKIUMU U MOYJIH.
5 DYHKINY ¥ MOTYITH. N3yuenne marepuana, moAroToBKa K JJaOOpaTOpHBIM paboTaM U

TECTUPOBAHUIO.




6. MeToauyecKkue MaTEPHAJIbI 1JI51 CAMOCTOATEIbHOI PadoThl 00yYAKOIIMXCS MO TUCHUIIMHE
(Moay110)

[TporpaMmMoii TUCIUIUIHMHBI IPEAYCMOTPEHO MPOBEACHUE JTa00PaTOPHBIX PadbOT, IPEAIOIararoIX
3aKpeIUICHUE U3YUYCHHOI0 MaTepraja U (OpMHPOBAHUE Y O0yUAIOIIMXCSI HEOOXOIUMBIX 3HAaHUH, YMEHHH U
HaBBIKOB. KpoMe TOro, BaxKHEHIIIMM 3TarioM U3y4YeHHUS TUCHUILINHBI SIBJISCTCS CaMOCTOsATElIbHAs padoTa
00yJaroNMXxcs ¢ UCIOJb30BAaHMUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTCIIbHBIX
TEXHOJIOTHH.

B 00beM camocTosATEIbHON PaOOTHI 10 AUCIUIUIMHE BKIIOUASTCS CIICAYIOIIEE:

— U3Y4YEHHE TEOPETUUECKHX BOIIPOCOB I10 BCEM Te€MaM JIUCIUTLIINHEL;

— MOJATOTOBKA K TaOOPATOPHBIM paboTam;

— MOJATrOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYEHTOB;

— MOJATOTOBKA K 3a4ETYy.

3aJI0rOM YCIIEITHOTO OCBOCHHMS JUCIMILIMHBI SBIISICTCS 0053aTeIbHOE IOCCIICHHUE MTPAKTHUYCCKUX
3aHATHUH, TaK KaK IPOITYCK OAHOrO (TeM 0oJiee, HEeCKOJIbKHX ) 3aHATHI MOXKET OCJIOKHHUTH OCBOCHHUE
pasjaenoB Kypca. Ha mpakTH4ecKux 3aHATHSAX MaTeprall, U3JI0KESHHBIM Ha JICKIUX, 3aKPEIIIeTCS IPU
BBITIOJIHEHUH TPAKTUYECKUX 3aJaHH.

[IpucTymas Kk U3y4eHUI0 TUCHUTLINHBI, HEOOX0UMO B TIEPBYIO OUEPEIh O3HAKOMHUTHCS C
conepxanueM PIIJ], a Takyke METOIMYECKMMH YKA3aHUSAMU 10 OPTaHU3aIlUNA CAMOCTOSITEIIBHOW PaOOTHI.

[Ipu moArOTOBKE K MPAKTHUYESCKUM 3aHATHIM M B paMKaX CaMOCTOSTEILHON pabOThI 110 U3YUYCHHUIO
JTUCIUTIINHBI 00y4YaroImUMCcsi HEOOX0IUMO:

— MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHSITHU MAaTepUaJl U JIOMIOJIHUTD €70 C y4eTOM
PEKOMEHJOBAHHOM MO JIAaHHOW TeMe JIMTEpaTyphl;

— MPU CaMOCTOSITEILHOM M3YYEHUU TEOPETUUECKON TEMBI CeNaTh KOHCIIEKT, UCIIOJIb3YS
pexoMenoBaHHbIe B PIIJ] ncrounuku;

— BBIMOJIHUTH MTPAKTUYECKUE 3aJIaHKs B paMKaxX M3y4aeMOM TEMbI;

— OTBETUTb Ha KOHTPOJIbHBIE BOIIPOCHI [0 TeME, UCTI0JIb3Ysl MaTepuasibl POC;

— MOJATOTOBUTHCS K TECTUPOBAHUIO, TPEAYCMOTPEHHOMY B KOHTPOJIbHBIX TOUKAX;

— MOJATOTOBUTHCS K MPOMEKYTOUHOM aTTECTaLIUH.

[Ipu Hanucanuu mporpaMM peKOMEHYETCsl BHaYajle HallMcaTh IPOrpaMMHBIN KOJI CAMOCTOSITENIbHO,
a 3aTeM CPaBHUTH €T0 C KAKUM- JTUOO MpuMepoM. Takoi 1Mo x0/1 O3BOISAET CTYJAEHTaM ObICTpEe OCBOUTh
METO/IBI, CIIOCOOBI U CTHJIb HAITUCAHMS IIPOrpaMM Ha si3bike Python v cokpaTuTh BpeMs Ha €ro n3ydeHue.

PaboThI, BBITIOIHSIEMBIC HA TPAKTHYECKUX 3aHATHUAX, CIAIOTCS TOJIBKO JTUYHO HA 3aHITHAX
MPEIoaBaTelio, KOTOPBIM BeeT rpynny. 3aJaHus, BEIIOJIHSIEMbIE Ha KOMITbIOTEpPE, CTYACHThI CHavyasia
MOKa3bIBAIOT TOJILKO B 3JIEKTPOHHOM BHJIE B cpejie pazpaborku PyCharm unu B HHTEpaKTHBHOM 000I0UKE
Shell. TIpu HEOOXOAMMOCTH, B IPUCYTCTBUHU IPENOJABATENS JOACIBIBAIOT UM UCIIPABIISIOT OMUOKH. Eciu
TpeOyeTcs pacnedyaTaTh BBINOJHEHHbBIE PA0OTHI U ¢IaTh UX B OyMaXXHOM BHUJIE, MPEIOAaBaTe b TOBOPUT 00
9TOM Ha 3aHATHSIX.

Hrtorom nzyudeHus: qUCHUILUIMHBI SIBISETCS 3a4eT. 3a4eT MPOBOAUTCS MO pacnucanuto. opma
MIPOBE/ICHUS 3aHATHS MOXKET OBITh YCTHAs, TUCbMEHHAS M B 3JIEKTPOHHOM BHUC. CTyIEHTHI, HE MPOIIICIINE
aTTeCTAaIUI0, I0JKHBI JIMKBUAUPOBATH 3a/10J’KEHHOCTh B YCTAaHOBJIEHHOM MOPSIJIKE.

7. OueHOYHbIe MAaTEPHAJIBI IS IPOBEAEHUSA TEKYIEero KOHTPOJISl YCIeBAaeMOCTH ¥ IIPOMEKYTOYHOM
arrecTauMu 00y4aroMXCcs M0 AMCHUILINHE (MO1YJII0)
7.1. [lepeueHb KOMIETEHIINI C yKa3aHUEM ITAMoOB UX (HOPMHUPOBAHMSI B POIIECCE OCBOCHUS UCIIUIIITMHBI

Kox n HaumenoBanue
No KonTponupyemsbie pa3ienbl AUCHUTLIUHBI . Bun onenounoro
WHJIMKATOpa KOHTPOIUPYEMOM

n/m (Moy1is) KOMITETEHIIHH cpencTaa

OCHOBHBIE THIIBI TAHHBIX, OCHOBHBIC
omnepatopsl. [IpeobpazoBanue TUIIOB
1 |[mannabix. OcHOBHBIEC BCTPOEHHBIE ()YHKITHH. OIIK-7.3
Opranu3aiiys KOHCOJFHOTO BBOJIa/BBIBOIA
JAHHBIX PA3HOTO THIIA.

[IpakTnueckue 3amanus,
TECTBHI.




OcHoOBHBIE omepaluu si3pika Python.
2 | CumBombHbIe Beraucienus. [loctpoenne OIIK-7.3
rpadukoB. bubmuorexka SymPy.

[IpakTuueckue 3amanus,
TECTBL.

[IpakTueckue 3amanus,

3 |Pabora co crpokamu. OIIK-7.3
TECTBHI.
4 | OcHoBHBIE THIIBI 00BEKTOB s13bIKa Python. OIIK-7.3 i}ﬁgnqecxne Sa/IAHI,
[IpakTuyeckue 3a1aHusl,
5 | ®yHKIIUU ¥ MOJTYJIH. OIIK-7.3 TeCTEL
6 |3auer OIIK-7.3

7.2. TunoBble KOHTPOJIbHBIC 3a/IaHUSI WJIM UHBIE MAaTEPHAJIbI TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH,
HEOOXOIUMBIC JJIsI OIICHKU 3HAHWI, YMCHHI U HABBIKOB U (WJIH) OTBITa MPO(PECCHOHAIBHON JIeITeTHhHOCTH,
XapaKTePU3YIOIIUX ATAIbl (POPMUPOBAHUS KOMIIETCHIIHIA B IIPOIECCE OCBOCHUS TUCITUTUTHHBI

KoMruiekT 3aganuii 1yist TpoBepKH C(HOPMHUPOBAHHOCTH HHIMKATOPOB JOCTHKCHUN KOMIIETCHITHIA
OIIK-7.3

TectoBbie 1 KOHTPONIBHBIE 3aManus pasmeniensl B JMOC Moodle o agpecy

https://moodle.spbgasu.ru/course/view.php?id=1958

7.3. CucteMa OLIeHUBAHUS PE3YJIHTATOB O0YUYEHHS MO JUCIUILTUHE (MOAYIIO) MPU MPOBEACHUN TEKYILIETO
KOHTPOJISl YCTIEBAEMOCTH

OrneHka 3HAHUA:

«OTIUYHOY (3aYTEHO) - CUCTEMAaTH3HPOBAHHBIC, TIYOOKHE U MOJIHBIC 3HAHUS 10 BCEM pa3jiesiaMm
JTUCIUIUTMHBI, a TAK)KE 110 OCHOBHBIM BOTIPOCAM, BBIXOISIINM 32 IPEICITbI
y4e0HOM MTPOrpaMMBEI;

- TOYHOE HCTIOJIb30BAHNE HAYIHOU TEPMHUHOJIOTHH, CHCTEMAaTHUECKH IPAaMOTHOE
1 JIOTHYECKH MPABUILHOE U3JI0KEHHE OTBETA Ha BOIIPOCHI;

- IOJTHOE U TITyOOKOE YCBOCHHE OCHOBHOM U JIONIOJIHUTEIILHON JIUTEPATYPHI,
PEKOMEH1I0BaHHOM paboyeil mporpaMMoi Mo AUCUMILIUHE (MOAYIIIO)

YMEHUS:

- YM€ET OPUEHTHPOBATHCS B TEOPHUSIX, KOHIICTIUAX M HAPABIICHUSIX
JTUCIUTITUHBI U 1aBaTh UM KPUTHYECKYIO OLIEHKY, UCTIONb3Ysl HAYYHbIE
JTOCTHKEHHSI IPYTUX JUCIUTUINH

HaBBIKU:

- BBICOKHI YpOBEHBb C(HOPMUPOBAHHOCTHU 3asIBJICHHBIX B pabouei mporpamme
KOMIICTEHITHIA;

- BJIaJIe€T HaBBIKAMH CAMOCTOATEIILHO U TBOPUYECKH PEIIaTh CIOKHBIC
poOJIeMbI M HECTaHIAPTHBIC CUTYAIINH;

- MPUMEHSET TCOPETUUCCKHE 3HAHUS JIJII BHIOOpA METOMKHU BBITTOJTHCHHS
3aJaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 33714,

- 0e3yInpeyHo BIIaJIeeT HHCTPYMEHTapHUeM YIeOHOH JUCIUIUIMHBI, YMECHHE €TO
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MPAKTUYCCKUX 3a]1a4;

- TBOpYECKAsE CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHSAX, aKTHBHO YYacCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYIbTYPhl UCTIOTHEHHUS 3a1aHUN




Ouenka
«XOpouIoy (3a4TEHO)

3HAHUSA:
- IOCTaTOYHO MOJIHBIE U CHCTEMATU3UPOBAHHBIE 3HAHUS 110 AUCLUIIIMHE;

- YCBOEHHE OCHOBHOW U JIOTIOJHUTEIBHOM JINTEPATyphl, PEKOMEHI0BAHHON
paboueii TporpaMMoOi IO TUCIUTITHHE (MOTYITIO)

YMEHUS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSIX, KOHIEIIUAX U HAPABICHUAX
JUCUUILIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

- UCMOJIb3yET HAYYHYIO TEPMUHOJIOTHIO, TUHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO M3J1araeT OTBETHI HA BOIIPOCHI, YMEET JIeaTh 000CHOBAHHbIE
BBIBO/IBI;

- BJIaJIEET UHCTPYMEHTAPUEM I10 JUCLUILIMHE, YMEHHE €T0 UCIOJb30BaTh B
MIOCTAaHOBKE U PELICHUHU HAYYHbIX U TPO(eCcCHOHATbHBIX 3a7a4

HaBbIKU:

- caMOCTOsTeIbHAs pab0oTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYIMIIOBBIX
00CYKJIEHUSIX, BBICOKHI YPOBEHB KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeIHU ypOBEHb CPOPMUPOBAHHOCTH 3asIBICHHBIX B paboueil mporpamme
KOMIICTCHITUH;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIIIOJIHEHUS 3a/JaHU;
- 000CHOBBIBAET X0/ pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ouenka
«YJIOBJICTBOPUTEIHHOY»
(3a4TeHO)

3HAHMS:
- IOCTATOYHBI MUHUMAJIbHBIN 00BhEM 3HAHHM 110 JUCIUTLINHE;

- YCBOEHHE OCHOBHOM JIUTEPATYypPhl, PEKOMEHIOBAaHHOK paboveil mporpaMMoi;

- UCIIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTUIIMCTUYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA HAa BOIPOCHI, YMEHHUE JCJIaTh BHIBOJIbI 0€3 CYIIIECTBEHHBIX
(1115 (03

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLECIIUAX U HAMPABICHUAX
M0 JUCLUUIUIMHE U JaBaTh UM OIICHKY;

- BJIaJICCT HHCTPYMECHTApHEM YICOHOM TUCIUTIIINHBI, YMEHHE €ro UCIT0Ih30BaTh
B PEIIEHUM TUMOBBIX 33/1aY;

- yMEEeT NoJ pPYKOBOJICTBOM IPEIOJIABATEIS PENIATh CTAHAAPTHHIE 3a7a4n
HAaBBIKU:

- paboTa 1moj; pyKOBOJICTBOM IIPETO/IaBaTells Ha MPAKTUUECKUX 3aHATHSX,
JIOMTYCTUMBIA YPOBEHD KYJIbTYPhI UCTIOJIHEHUS 3aJ[aHUI;

- JIOCTATOYHBI MUHUMAJILHBIN YPOBEHBb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIA;

- UCTIBITHIBACT 3aTPYAHEHUS IIPU 0OOOCHOBAHUH aJITOPUTMA BBITIOTTHEHUS 3aJaHHMA

Ouenka
«HEYIOBIETBOPUTEIBHO
(He 3auTeHO)

3HAHUSA:
- (pparmeHTapHbIC 3HAHUS IO TUCIUTUINHE;

- OTKa3 OT OTBeTa (BBIMOIHEHUS TUCHbMEHHON pabOThI);

- 3HaHHE OTAETBHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboyeil mporpaMmoi mo
JTUCIHUILIAHE;

YMEHHS:

- He yM€eT UCIOJb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJM4ue TpyObIX OMMO0K

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPhl UCTIOTHEHHUS 3aIaHUN;

- HU3KUH YPOBEHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpamme
KOMIICTCHITU;

- OTCYTCTBHE HAaBBIKOB CAMOCTOSITEILHON PaOOTHI;

- He MOKET 00OCHOBAThH AITOPUTM BBITIOTHEHUS 33]JaHUH

7.4. TeopeTruecKkre BOIPOCHI U PAKTHYECKUE 3aJaHUsl ISl TPOBECHHUS IIPOMEKYTOYHOM aTTeCTalUH
o0ydJaronmxcs, HeoOX0AUMBIE ISl OLICHKH 3HAHWI, YMEHHI ¥ HAaBBIKOB U (MJIN) OTIBITA MPO(GECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIUX ATarbl (JOPMUPOBAHUST KOMIIETSHIIMA B ITPOLIECCE OCBOCHUS
00pa3oBaTeNbHON MPOTPAMMBI




7.4.1. TeopeTnueckue BOMPOCHI JJIs1 TPOBEICHUSI POMEKYTOYHOM aTTECTAIMHA 00YUYaIOIUXCS

1. OcuoBHbie THIBI JaHHBIX B Python. IIpoBepka tuna nansbixX. [IpeoOpa3oBaHKe THUIIOB JaHHBIX.

2. Ilepemennsie. IMeHoBanue nepeMeHHbIX. [IprcBaniBaHue 3HaUC€HUN NTIEPEMEHHBIM. Y 1ajieHue
MEePEMEHHBIX.

3. Oneparopsl. MaTemaTudeckue oneparopsl. JIBonunsie oneparopsl. OnepaTopbl NpUCBaUBaHUS.
[IpuopuTeT BBINOTHEHUS OTIEPATOPOB.

4. Oneparopsl cpaBaenus. Oneparop BersacHus if...else.

5. Hukan for. Huka while.

6. Oneparop continue. Oneparop break.

7. ®ynkuu range() u enumerate().

8. BcTtpoeHHbIe (hYHKIIMU M METOBI JIsi PA0OTHI C YUCIIAMHU.

9. Maremaruueckue pyHkiuu. Moayms math.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

I'eneparus ciydaiinbix yrcena. Moayns random.

Ctpoku. Cozganue crpok. Oneparuu Hajl cTpokamu. @opMaTUPOBAHUE CTPOK.

DyHKIMU U METO/IbI [T paboThl co ctpokamu. Meroa format().

OyHKIMH 1 pabOTHI C CHMBOJIAMH.

dopMaTHPOBaHHBII BBO/BBIBOJI JAHHBIX.

Crucku. Cozmanue crimcka. Oneparuy HaJl CIIUCKaMHU.

Mmuoromepnsbie ciucku. [lepedop 371eMeHTOB criucKa.

['enepatopsl CIIUCKOB M BBIPAXKEHUS-TEHEPATOPHI.

®dynkuu map(), zip(), filter u reduce(). ITpumeps! ncoNb30BaHUS.

JloGaBrieHHe U yaaJIeHHE dJIEMEHTOB criucka. [Touck ajeMeHTa B CIHCKe.
[TepeBopaunBaHue U IEpeMEIIMBaHUE CITUCKA. BBIOOp IEMEHTOB ClTy4aiiHbIM 00pa3oMm.
CopTupoBKa criucka. 3arojHeHUEe CITUCKa YUCIaMHU.

Hcrnonbs30BaHKE CIIMCKOB KaK CTEKOB.

Hcrnonp30BaHKEe CIIMCKOB KaK OYEPEICH.

Koprexu.

MHoxecTBa.

Jlnama3oHHl.

CnoBapu. Coznanue cinoBaps. Onepanuu Haj cioBapsMu. OTIUYUE CIIOBAPEN OT KOPTEkKEH.
Crnosapu. [lepebop amemeHTOB cioBapsi. MeToabl paboThl co crioBapsiMu. ['eHepaTopsl cioBapei.
[Tonb3oBarensckue GyHkIuu. Heobs3aTenbHbIe apaMeTphl U COMOCTABICHUE TIO KITF0YaM.

[TepemeHHOE UnCIIO TapaMeTpPOB QYHKIIUU.

30
(byHKIHIH.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

. Ilonp30oBarenbckue (1)YHKI_II/II/I Onpez[eneHI/Ie " BBI3OB q)YHKI_II/II/I Pacnonoxxenue OonpcacCICHUA

AnonumHbIe QyHKINH. OYHKIHH-TeHEpaTophl. JlekopaTopsl (hyHKIIHNA.
I'mobGanbpHBIE U IOKaIbHBIE TIEpeMeHHbIe. BiokeHHbIe (QYHKITUY.
Mopymu. Co3znanue Moayneil.

Moaymu. [Touck monynei.

Monaynu. [ToBTopHas 3arpy3ka MOAyJIei.

Moaymu. KoMnusiius Moaysei.

Moaynu. CranmaptHeie Moayu Python.

[Takersr.

Ornpezenenue Kiacca U Co3/IaHue IK3EeMILIsIpa Kiacca.

Metoapr _init ()u _del_().

OObsBreHNE HACTIEAOBAHUS.

MHOKeCTBEHHOE HACJIeIOBaHKEe: OObSBICHUE, TPUMEPHI peaTn3aIiu.
CrnennanbHble METOABI.

[Ieperpy3ka onepartopos.

Cratuueckue METOJIbI.

AOGCTpaKkTHBIE METO/IBI.

O6paboTtka uckmouennii. Mucrpykimu try...except...else...finally.
Oo6pabotka uckarouenuii. Uuctpykuus with. . .as.

Kitacchbl BCTpOCHHBIX UCKITIOUEHUN

[Tonp30BarenbCKkye HCKITFOYEHUS.



51. Urepatopsi.

52. Konrelinepsl. Konreitnepri-nocnenoarenbHocTu. KoHTelHepbI-clioBapH.

53. Ilepeuncnenusi.

54. Pabota ¢ daiimamu. MeToasl 11t paboTsI ¢ daitmaMu.

55. Pabora ¢ daitnamu. [loctyn k daitiiam ¢ moMoIbio MOIyIIs 0S.

56. Knaccer StringlO u ByteslO.

57. OCHOBEHI cO3JIaHUS IPUIIOKEHUH ¢ TpaduueckuM uHTepdeticom. BusyanbHoe MPOeKTHPOBAHUE.
CoObITHITHOE TTPOTPaMMUPOBAHUE.

58. Moayas tkinter. OcHoBHBIC 37IeMEHTBI HHTEpdeiica.

59. Moays tkinter.. ITpocreiiime 31eMeHThI YIIPaBICHUS: KHOIIKA, TEKCTOBOE I10JI€, MOJIE IS
BBOJIA.

60. Moayas tkinter. @ yHKIIMOHATBHBIC 3JICMEHTBI YITPABICHHUS: MOJIE CO CITIUCKOM, (IIaXKOK,
MEPEKITI0YATENb.

61. Monayas tkinter. Kitacc Canvas. OcHoBHbIe rpadudeckue npuMUTHBEL. Co3/1aHie aHUMAI[UH.

7.4.2. IlpakTHueckue 3aJaHus AJs IPOBEACHMS IPOMEKYTOUHOM aTTecTalluy 00yJaroumxcs
[Tpaktuyeckue 3amanus pasmeniensl B DMMOC Moodle o aapecy
https://moodle.spbgasu.ru/course/view.php?id=1958

7.4.3. IlpumMepHbIe TEMBI KypcOBO paboThI (poekTa) (Ipyu HaTHYUH)
KypcoBbie nmpoekTs (padoThl) y4eOHBIM TTAHOM HE MPEAYCMOTPEHBI

7.5. MeTtoauyeckue MaTepuaibl, ONPEISSIOIINUe MTPOIeAYPhl OIICHUBAHUS 3HAHUW, YMEHHI, HABBIKOB 1
(unu) ombiTa MPO(hEeCCHOHATFHON e TEIbHOCTH, XapaKTePU3YIOIIHe Tarbl (GOPMUPOBAHUS KOMITETEHIUI
[Iponienypa npoBeaeHUs MPOMEKYTOUHON aTTECTAIIMU U TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH
pPErJIaMeHTUPYETCS JIOKAIBbHBIM HOPMATHBHBIM aKTOM, ONPEACIISIONIIM TOPSI0OK OpraHu3aiy 1
MIPOBEICHUS TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTeCTalli 00 yJarOIIUXCs.
[Iponienypa oneHuBaHus HOPMUPOBAHUSA KOMITETSHIIUN MTPU TIPOBEICHUH TEKYIIETO KOHTPOJIS
NpuBecHa B 1. 7.2.
TunoBbiec KOHTPOJIBHBIC 33/ IAHKS WM UHBIE MAaTEPHAIBl TEKYIIIETO KOHTPOJIS IPUBEICHBI B 11. 7.3.
[TpomexxyTouHas aTTecTarys Mo JUCIUTLINHE TPOBOIUTCS B opMe 3auerTa.

7.6. Kpurepun onieHnBaHus chOPMUPOBAHHOCTH KOMIIETEHIIUN ITPU MTPOBEIEHUH POMEKYTOUHON
aTTecTauuu

YDpOBEHb OCBOEHHUS U OIICHKA

Kprtepun Orenka Orenka

OLICHUBAHUA
HO» o»

CKHCYHOBJICTBOPHUTCIIb | «YAOBJICTBOPUTCIIbH OHCHKa «XOpOo1o» OI_IeHKa KOTIHUYHO»

«HE 3a4YTCHO» «3a4TCHO»




VYpoBeHb ocBoeHUsI | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETCHITHH KOMIIETCHITNH KOMIIETCHITNH KOMIIETCHITHH
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenmmn Kommerenmmn Kommnerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpMHUPOBAHBI.
3Hanusg orcyrcTByIoT, [ CdhopmMupoBaHbI 3HaHUs OOIIMpPHEIE, 3HaHus
YMEHHUsSI U HaBBIKU HE | 6a30BbIE€ CTPYKTYPHI | CHCTEMHbBIC. YMEHHUS | apryMEeHTHPOBAaHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PEenpOAYKTUBHBII YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PENpOAYKTUBHBII IPUMEHSIOTCS K PEIICHUIO KaK
Xapakrep. PEILICHUIO TUTTOBBIX TUTIOBBIX, TaK U
HemoHcTpupyercs 3aJlaHuM. HECTaHJapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPUECKHX 3aJaHHIA.
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHb
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOSATEIbHOCTH,
YCTOHYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPAaKTUYECKOTO HaBbIKA
HABBIKA.

OO0yuaromuiicst OOyuaromuiics OO6yuaromuiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKwue,

POOEITBI B 3HAHUSX TEOPETUIECKOTO MTOHMMAaHHE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTtepuaia; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIE

-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIMPYEMOTO | 3HAHUS MPOrPaMMHOTO

MPUHIMITHATIEHBIC HA OCHOBHBIC obbema MaTepuana;
OITMOKY TIPU OTBETE | BOIIPOCHI, OIIIUOKH B MIPOTPaMMHOTO -TI0JTHOE TIOHUMAaHUE
Ha OCHOBHBIC OTBETE, MaTepuana, CYITHOCTH U
BOIIPOCHI OMIIETA, HEJIOCTaTOYHOE - 3SHAHHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHWMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTepuaia MPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOIIPOCOB; YCTAHABIIMBATh U | OCHOBHBIX MTOHSTHIA, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSICHSTE CBSI3b | paMKax 00CYkIaeMbIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | MPAKTUKH U TEOPHH, 3aJIaHuM;
JOTIONTHUTEIFHBIX | Ha JOTIOJIHUTEIbHbBIE BBISBIISTH -CIIOCOOHOCTH
BOIIPOCOB B paMKax BOIPOCHI. MIPOTUBOPEYHS, yCTaHaBIUBAaTh U
3a/laHuil ousera. poOJIeMBI U OOBSICHSITH CBSI3b
TEHJACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -IOTUYECKU
-TpaBUJIbHBIC U nocle0BaTeIbHbIE,
KOHKpETHbIE, 63 COJIEp>KaTEIbHEIE,
rpyObIX OMIHOOK, KOHKpPETHBIE U
OTBETHI HA UCYEPIBIBAIOIIINE
MOCTaBIIEHHBIE OTBETHI Ha BCE 3aJ]aHUS
BOIIPOCHI. ounera, a TaKxKe
JOTIOTHUTETIbHBIC
BOTIPOCHI
JK3aMeHarTopa.




[Ipu BbIMONHEHUN OOyyarormmiics OO0yyvarormmiics OO0yyaromumiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUIT MPaBUILHO BBITIOTHUIT
3a/1aHKs OmiteTa MPaKTUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/1aHHE
oOyyaroruiics 3aJaHue OmieTa ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOAEMOHCTPUPOBA | CYIIECTBEHHBIMU HEOOJIBIITUMU OTJIMYHBIC YMEHUS B
HEJIOCTaTOYHBIN HETOYHOCTSAMM. HETOYHOCTSIMH. paMKax OCBOCHHOT'O
YpPOBEHb YMEHUH. Honyckarorcst [Tokazan xopomme | ydeOHOro maTepuara.
[IpakTrueckue OImMOKH B YMEHHS B paMKax Pemaer
3a7aHus HE CoZep>KaHUM OTBETA OCBOCHHOT'O MPEJI0KEHHBIE
BBITTOJIHEHBI 1 pelIeHUuU y4eOHOT0 MPAKTUYECKHUE 3aITaHUS
YMEHHUS OOyuarommiics He MPAKTUYECKUX Marepuaa. 0e3 omuboK
OTBEYAET HAa BOMPOCHI 3a7aHuM. [Ipennoxxenubie OtBeTun Ha BCe
ounera npu IIpu oTBeTax Ha MPaKTUYECKUE JOTIOJTHUTEIbHBIE
JIOTTOJTHUTEIIbHBIX JIONIOJTHUTEIbHBIC | 3aJaHUs PEIICHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIPOCAX BOITPOCHI OBLIIO HEOOJIBIITUMU
MpernojiaBaTess. JIOMYIIIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJILIITUHCTBO
JIOTTOJTHUTEIIbHBIX
BOIIPOCOB.
He moxet BriOpaTh UcnbiThiBaET be3 3aTpynnenuit [TIpumensier
METOJIUKY 3aTPYIHCHUS T10 BBIOHpaeT TEOPETUUECKNE 3HAHUS
BBITIOJTHCHHUS BBIOOPY METOJIUKHU CTaHJIapTHYIO JUISL BBIOOpa METOIUKH
3aaHUH. BBITIOJTHEHHS METOJIUKY BBITIOJTHEHUS 3a/ITaHHH.
JlomyckaeT rpyobie 3aJlaHUH. BBITIOJTHEHU S He momyckaet ommbok
OIIMOKH TIPH JlomyckaeT OmmOKu 3aJaHUN. IIPY BBITTOJTHCHUH
BBITIOJTHCHUH IIPH BBINOJHEHUH | JlomycKaeT OmmMOKu 3aJaHUH.
3aaHUM, 3aJJaHNH, P BBITTOJIHCHUU CaMOoCTOSTENILHO
HapyIAIOIINE JIOTUKY | HapyIICHUS JIOTUKU 3aIaHuM, HE aHATN3UPYET
penieHus 3auay. perieHus 3aiay. HapylIaIIne pe3yibTaThI
BIIAJICHHE Henaer HcnbrTeiBaeT JIOTHKY PEIICHUS] | BBINOJHEHUS 3a1aHHUM.
HABBIKAMIH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a71a4 I'pamoTtHO
BBIBO/IBI. dbopmynupoBanuem | [lenaet KoppekTHbIE [ 0OOCHOBBIBAET XO/T
He moxer KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
000CHOBATH BBIBOJIOB. pe3yiibTatam
aJTOPUTM UcnwiThiBaeT pelieHus 3a/1aun.
BBITTOJTHEHUS sarpynaHeHus npu | OOGOCHOBBIBAET X0/
3aJlaHUM. 000CHOBaHUH penieHus 3amay 6e3
ajaropuTMa 3aTpyAHEHUH.
BBITTOJTHEHUS
3aJlaHUM.

OI_ICHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH:A Cd)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, 3aKPCINUICHHBIX 3a
ILI/ICI_II/IHHI/IHOI\/'I, " IIpCACTaBJIACT coboii cp€aHce apI/I(bMCTI/I‘-ICCKOC OT BBICTABJICHHBIX OLICHOK I10 OTACJIbHBIM

pe3yjabTaTaM OGy‘-IGHI/ISI (3HaHI/I$I, YMCHHU:, BIIAICHUC HaBBIKaMI/I).

O1eHKa «OTJIMYHO»/«3a4TCHOY» BBICTABIISACTCS, €CIIM CpeaHee apuPMETHICCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

O11eHKa «XOpOIIIO»/«3a4TEHO» BBICTABJISCTCS, €CIIU CpeHee apu(PMETHISCKOS HAaXOIUTCS B
uHTepBae ot 3,5 1o 4.,4.

Or1eHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpeJHee apudMeTHIecKoe
HaxXOJUTCs B MHTEpBajie oT 2,5 1o 3.,4.

Or11eHKa «HEYIO0BIETBOPUTEILHOY/ «HE 3aUTEHOY BBICTABIISICTCS, €CIIU CpPeHEe apu(METHIESCKOE
HaxonauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHHUYECKOE 00ecneuyeHue TUCIHIIMHBI (MO1yJIs1)
8.1. [lepeueHb OCHOBHOM U JOTIOJHUTEIBHOM JIUTEPATYPhI, HEOOXOIUMOM /711 OCBOCHUS JUCITUTIIIMHBI

(Moyist)
. KonunuectBo
No ABTOp, Ha3BaHME, MECTO U3/IaHUS, U3AATEIbCTBO, TOJl U3/IaHUs Y4eOHOU U
o AK3EMILIPOB/3IIEKTP
/1 y4eOHO-METOIMYECKOM JTUTEepaTyphl onmbIii anpec BC
OcHoBHAas INTEPATYPA
Cy3u P. A., SI3b1k nporpamMmmupoBanust Python, Mocksa: Muarepuer- i .

1 [VYuausepcurer Undopmanmonnsix Texunonoruit (MHTYUT), Aii [Tu Ap ht;gs./zmggrﬁ 'E)rr(::(s
Meuia, 2020 P- '

9 Makkunnmu Yac, Cnunkuna A., Python u ananu3s manasix, Capatos: https://www.iprbooks
ITpodobpaszosanue, 2019 hop.ru/88752.html

JdonojHuTeIbHASA JUTEpPaTYpa
Ienyapko B. M., I3k mporpaMMupoBaHust BBICOKOTO ypoBHs Python. htto://Www.iprbooksh

1 |®yukuuu, CTpyKTYphl JaHHBIX, JONOJHUTENbHBIE MOAYNIH, PocToB-Ha-/[oHYy, g fu /875.3% html
Taranpor: M3garensctBo KOxHOTO dhepepanbHoro yuupepcutera, 2017 P- '

5 3narononsckuii JI. M., OcHOBBI IpOorpaMMupOBaHus Ha si3b1ke Python, https://e.lanbook.com
Mockgsa: IMK Ilpecc, 2018 /book/131683
byiinaues C. K., boknar H. O., HGCHH 1O. Bv., OcHOBBI NpOrpaMMUPOBAHHS http://www.iprbooksh

3 | Ha s3bike Python, ExatepunOypr: Ypanbckuiil peaepaabHblii yHUBEPCHUTET, ob.ru/66183.html
DBC ACB, 2014 P '

4 bykynos C. B., bykynosa O. B., OCHOBBI TpOrpaMMHpPOBaHHUs Ha SI3bIKE http://ntb.spbgasu.ru/
Python, Cankr-IlerepOypr: CIIOI'ACY, 2019 elib/01173/

OObyuaromuecs u3 ynciia uHBaIU0B U ul ¢ OB3 obecrieunBaroTCs meyaTHBIMU U (HJITN)
ANEKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcamu B popmax, aIanTHPOBAHHBIX K OTPAHUYECHUIM UX
3/10pPOBBA.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «IHTepHeT», He0OXOIUMBIX AJIs
OCBOEHUS AUCIUILTUHBI (MOTYIs)

Haumenosanue pecypca cetu «MHTEpHET»

DNEKTPOHHBIN ajpec pecypea

Caiit, conepxaruii B cBOOOHOM JJOCTYIE HEOOXOMMBbIE
TUCTpUOYTUBBI, TOJTHY HHPOPMALIUIO  YPOKH I10
IPOrpaMMHPOBAHUIO Ha si3bike Python

https://www.python.org/

CaiiT, NOCBSIILIEHHBIH CBOOOIHO PAcTIpOCTPAHSIEMOMY MAKETY
sympy, npeacTaBistoniemMy coboit 6udaunorexy Python
CHMBOJIHHBIX BBIYUCIICHHIA.

https://www.sympy.org/en/index.html

Caiit ayia ckaunBaHus rpadudeckoii ondmuorexknu PyOQt.

https://riverbankcomputing.com

8.3. IlepeueHb cOBpeMEHHBIX TPO(ECCUOHATBHBIX 0a3 TaHHBIX U MH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBaunue

DNEeKTPOHHBIN ajipec pecypca

Cucrema aucranimonnoro ooydenust CII6GIACY Moodle

https://moodle.spbgasu.ru/

Hayunas snexrponnas 6ubnmoreka eLIBRARY.RU

HayuHas syiekTpoHHast
oubmnoreka eLIBRARY.RU

DIIEKTPOHHO-O0MOIMoTeUHas cucteMa m3narenbera ' IPRsmart”

http://www.iprbookshop.ru/

DJIeKTPOHHO-O0MOIMoTeuHas cucteMa u3aarenbersa "FOPAUT"

https://www.biblio-online.ru/

DJIEKTPOHHO-OMOIMOTEeYHAs cucTeMa n3arenbera 'Jlans"

https://e.lanbook.com/

8.4. [lepeuenb MHPOPMAIIMOHHBIX TEXHOJIOTUM, UCTIOIB3YEMbIX NPU OCYILECTBICHUHN 00pa30BaTEILHOTO
mpolecca 1o AUCUUIUIMHE, BKIIIoYas IepeyeHb JIUIEH3MOHHOTO U CBOOOIHO pacpoCTPaHIEMOT0
MIPOTPaMMHOTO 00eCTIeUeHUs

HaunmenoBauue

Crnioco6 pacrpocTpaHeHus
(JIMLIEH3MOHHOE WJIM CBOOOHO
pacrpocTpaHseMoe)




Python Bepcust 3.7.6386.10

CB00OOHO pacpoCTpaHsIeMOe

PyCharm Community

CBOOOJTHO pacpOCTPaHIEMOE

8.5. MarepuanbHO-TeXHUYECKOE 00eCIedeHHEe UCITUTUTNHBI
CBenieHnst 00 OCHAIIEHHOCTH YYEOHBIX ayJUTOPUIN ¥ IIOMEIICHHUH JIJIsl CAMOCTOSITEIIbHON paOboOThI

HaumeHnoBanue yaeOHBIX ayJUTOPHUI U
MOMEILEHUH /111 CAMOCTOSITEIbHON paboThI

OcHaIeHHOCTh 000PYAOBAaHUEM U TCXHHUYCCKUMU
CpeacTBaMu O00y4YeHuUs

47. KoMnbpIoTEpHBIN Ki1ace

Pa6oune mecra ¢ [1K (cTOI KOMIIBIOTEPHBIH,
CUCTEMHBIN OJIOK, MOHUTOP, KJIIaBHATypPa, MBIIIb), CTOJI
pabounii, MOJKIIIOUEHUE K KOMIIBIOTEPHOI ceTn
CIIoI'ACY, seixon B Internet.

47. YdeOHbIe ayTMTOPUH ISl IPOBEIACHHS
MPAKTUYECKHUX 3aHSATUH, KypCOBOTO
MIPOCKTUPOBaHUS (BBIMOJHEHUS KYPCOBBIX PadboT),
TPYIIOBBIX U UHIUBUAYAIbHBIX KOHCYJIbTAIUH,
TEKYIIET0 KOHTPOJIS U MPOMEXKYTOUHOMN
aTTecTaluu

YueOHast ayTuTOpus AJIs TPOBEICHUS MPAKTUICCKUX
3aHATUH, KYPCOBOTO IMTPOCKTUPOBAHUS (BBITIOJIHEHUS
KYPCOBBIX paboOT), TPYIIOBBIX U MHAUBUAYATbHBIX
KOHCYJIbTAIIMH, TEKYILIET0 KOHTPOJIS U
MIPOMEKYTOUHOM aTTeCTaIllMi — KOMIUIEKT
MYyJIBTUMEAUHHOTO 000py10BaHus (TIEPCOHATBHBIH
KOMIIBIOTEP, MYJIbTUMEANIHBIA TIPOEKTOP, IKPaH,
ayJIuo-cucTema), 1ocka MapkepHas Oenasi sMaseBas,
KOMIUIEKT y4eOHOI MeOenu, MOAKIIOUeHUE K
komnbtotepHoit cetu CII6GI'ACY, Beixon B UnTepHer.

47. IToMenieHus JUIsl CAMOCTOSATEILHON PaOOTHI

[Tomernienue a1t CaMOCTOSTENHHOM pabOThHI
(unTanbHbIN 321 Oubmuorekw, aya. 217): [IK-23 mr., B
1.9. 1 .- I[IK gns aun ¢ OB3 (cucteMHbIi 010K,
MOHUTOP, KJIABHATYPa, MBIIIb) C MOJKIIOUEHUEM K
cetn «MHTEpHET» N 00ECIIEYCHHEM JJOCTYTIA B
AJIEKTPOHHYIO WH()OPMAIIMOHHO-00pa30BaATEIIEHYIO
cpeny CIIOI'ACY.

I1O Microsoft Windows 10

Jlig naBanuaoB u nn ¢ OB3 obecrieunBaroTCs CrieliMaibHbIE YCIOBUS 1S OTyYEHUS
00pa30BaHMs B COOTBETCTBUU C TPEOOBaHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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