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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)

LenstMu OCBOGHMSI TUCHUIUIUHBI SIBJISIFOTCS MOJTYYeHHE 3HAaHUM, YMEHUI U HABBIKOB B 00JIaCTH
pa3paboTKK KOMITBIOTEPHBIX MPOrpaMM Ha si3bike PYthon st pereHus mpuKIaaHbIX 3a1ad B pa3IndaHbIX
chepax nedaTenTbHOCTH Ha Oase:

* CHCTEMHOTO U3JI0’KEHHSI OCHOB aJITOPUTMUYECKOTO s13bika Python, ero Bo3aMoskHOCTEH 110
pa3palboTKe MPUKIATHOTO IPOrPaMMHOTO O0ECTIeUeHUs;

* 03HAaKOMJICHHSI CTY/IEHTOB C COBPEMEHHBIMH TEXHOJOTUSMU U HHCTPYMEHTAIbHBIMU
CpeICTBAaMU pa3padOTKH MPOTrPAMMHOI0 0OECIIeUeHHUsl, OCHOBHBIMU CTPYKTYpaMU JaHHBIX U METOJaMHU
paboThl C HUMH, B TOM YHUCJIE C UCIOIb30BaHUEM OMOIMOTEKH CTaHJAPTHBIX MOIYJIEH.

3aiayaMy OCBOCHHMSI TUCIUTUIUHBI SIBIISIFOTCS:
* 00y4eHHE CTy/IEHTOB HaBbIKaM [TOCTAHOBKH 3a/1a4uH, pa3paboTKu alrOpuTMOB, BEIOOpA
CTPYKTYpbI U BU3YyaJIU3allUH TaHHBIX;
* COCTaBJIEHUE KaK MPOLIETyPHO-OPUEHTUPOBAHHBIX, TaK U 00BEKTHO-OPUEHTHUPOBAHHBIX
nporpamm Ha si3bike Python s perieHus mmpoKkoro Kpyra MpUKIaIHbIX 33/1a4 B HAYYHbBIX, HHKCHEPHBIX U
SKOHOMMYECKUX pacyeTax, 00paboTKH TeKCTOBOM, rpaduueckoil u apyroi nHbopMauu.

2. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI MO AU CHUIINHE (MOAYJII0), COOTHECEHHBIX €
HHIUKATOPAMHM JOCTUKEHUSI KOMIETeHIH i

Kona n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumMenoBanue
WHAUKATOPA JOCTHXKEHUS
KOMIIETEHIIUUA

[Tmanupyemble pe3yabTaTbl 00y4eHUs 110
JUCLUIUIMHE, 00€CIIEUNBAIONINE JOCTHKEHHE
IUTAaHUPYEMBIX pe3ynbTaToB ocBoeHust OIIOI1

OIIK-9 Cnocoben
MMOHUMATh IPUHLIUIIBI
paboThI COBPEMEHHBIX
nH(}OpMaAITMOHHBIX
TEXHOJIOTUI U
HCIIOJIB30BAaTh UX IS
pelieHusd 3a1a4
npodecCHOHATbHON
JIeSITETLHOCTH

OIIK-9.3 CocrasBister
AJITOPUTM PEIICHUS
chopMyIMPOBAaHHOH 3a7aun

3HaeT

- OCHOBHBIE THIIBI JaHHBIX s13bIKa Python;

- OCHOBHBIE (yHKIIHH s13b1Ka Python;

- OCHOBHBIE CTPYKTYPHI JJaHHBIX s3bIKa Python;
- TUIIOBBIC aJITOPUTMBI;

yMmeeTr

- COCTaBIIATh QJITOPUTM PEIICHHS TPHKJIaTHON
3a1a4u;

- HCIIOJIb30BATh pu pa3paboTke
MPOrpaMMHOTO O0eCTICUeHHs] OMOJIMOTEYHBIC
(hYHKIIMH, KJIACChI M CTPYKTYPBI JAHHBIX S3bIKA
Python;

BJIajJIeeT

- HaBBIKAMHU  pa3pabOTKH
obecrieuenus Ha s3bike Python
- HaBBIKAMH HCIIOJB30BaHMS TPU pa3pabOTKe
porpaMmMHOTO obecreueHruss OUOIMOTEYHBIX
(hYHKIIHH, KJTaCCOB M CTPYKTYP JaHHBIX SI3BIKA
Python;

MIPOrpaMMHOTI0

3. Yka3zanue MecTa JUCHUILIMHBI (MOAYJIA) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Jannas qucrurinHa (Moyiib) BKiroueHa B biok «/luctiummmaet, mogynny @TJ1.03 ocHOBHO#M
npodeccuoHaIbHON 00pa3zoBarenbHOM porpammel 21.03.02 3emiieycTpoiCcTBO U KaJacTPhl B OTHOCUTCS K
¢dakynpratuBHBIM nuctuuinaaM OITOIT.

Ne
/1

HpCI[HICCTBYIOH_II/IC JAUCIHHUITIIMHBI

KO}I N HAMMCHOBAHUC MHUKATOpa
JOCTHXXCHUA KOMIICTCHIIU

1 |MudopmanmoHHbIe TEXHOIOTHU

YK-1.1, YK-1.2, YK-1.6, OIIK-9.1,
OI1K-9.2, OIIK-9.3




3HATH:

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

- OCHOBHBIE CTPYKTYPHBI JaHHBIX;

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

YMETb:

- 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 ¢ YICOHOU JTUTEPATYPOI;
- OCHOBHBIMU TIpUEéMaMH pabOTHI HA KOMITBIOTEPE C MPUKIIAJTHBIM MPOTPAMMHBIM 00ECTICUCHUEM;
- HaBbIKaMU COCTaBJICHUA HpOCTGfILHHX AJIrOPUTMOB;
- HaBBIKAMU COCTABJICHUS MMPOCTEUIINX KOMIIBIOTEPHBIX IIPOrPAMM.

NudopmaninoHHbIe TEXHOIOTUN

/o

[Tocneayroiue TUCUUTIITMHBI

KOII N HAMMCHOBAHUEC MHHUKATOpa
JOCTHXXCHUA KOMIICTCHIINHN

1 [OcHoBbI HAyYHBIX HCCIEAOBAHUN

OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK
-5.4

4. O0beM TUCHHUILUIHHBI (MOYJIfA) B 3a4€THBIX €IMHULAX C YKA3aHUEM KOJIMYECTBA aKaJeMHYeCKHUX
4acoB, BbIJIeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4alIuuxcs ¢ npemnojgaBaresieM (10 BUAAM y4eOHBIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 padoTy 00y4Yaromuxcst

Kypc
W3 Hux vacel Ha
Bun yueGHO#t paboTh Beero MIPAKTUYECKYIO
4acoB 3
MOATOTOBKY
KonraktHasi padora 8 8
Jlaboparopubie 3ansTus (J1ad) 8 0 8
HWHast koHTaKTHasi paboTa, B TOM YHCJIE:
KOHCYJIbTAIIUHU 110 KYypCOBOU paboTe (IPOeKTy),
KOHTpOJIbHBIM pabotam (PI'P)
KOHTaKTHas paboTa Ha aTTecTaluio (caya 3avera,
3a4yeTa C OICHKOI; 3anmTa KypcoBoi paboTh
(npoekTa); cnaua KOHTPOJIbHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCUIO
(KoHCYNBTAIUS TIEpEe/T SK3aMEHOM U cada
Yacbl HA KOHTPOJIb 4 4
CamocrositeibHast padora (CP) 60 60
O0611as TPY10eMKOCTH JUCIUTIIUHBI (MOTYJIs1)
Jachbl: 72 72
3aYeTHbIE ¢TUHHUILI: 2 2

5. Conep:xkaHue TUCHUILTHHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE M0 pa3jiesaM (TeMaM) ¢ YKa3aHHeM
OTBEJEHHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKUX YaCOB U BU/I0B Y4eOHBIX 3aHATHI

5.1. TemaTrueckuii MIaH JUCIUILIAHBI (MOJTYIIS)




Konrakrthas pabora (1o yueOHbIM
3aHATHAM), Yac. Kon
MH/IUKATOP
o a
No Pa3nensl qUCIUININHBL 5 JICKIHH 113 P CP B::EO’ JOCTIDKEHU
W3 HUX N3 HUX W3 HUX ’ a
Ha Ha Ha KOMIICTCHI]
BCEro [paKTi- BCEro TpaKTH- BCEro [paKTi- nn
YECKYIO YECKYI0 YECKYIO
noaro- noAro- moaro-
TOBKY TOBKY TOBKY
1. |1 pa3nmen. OcHoBbI
MIPOrpaMMHUPOBAHHUS Ha SI3bIKE
Python
OCHOBHbIE THUIIbI JAHHBIX,
OCHOBHBIE OTIEPATOPHI.
[Ipeobpa3oBanue TUIIOB
aHHbIX. OCHOBHBIE
11 |7 3 1 12 | 13 | ONK-9.3
BCTPOEHHBIE (DYHKIIUU.
Opranu3aiys KOHCOIBHOTO
BBOJIa/BBIBOJIA IaHHBIX Pa3HOTO
THUIIA.
OcHoOBHbBIE Ollepalyu S3bIKa
Python. CumBosbHBIC
12. |N 3 1 12| 13 | OmK-9.3
Bbruncienus. [loctpoenue
rpadukoB. bubmmoreka SymPy.
1.3. | Pabota co cTpokamu. 3 2 12 14 OIIK-9.3
CHOBHBIE THUIIBI OOBEKTOB
14. |9 3 2 12| 14 |o0mK-93
s3eika Python.,
1.5. | ®ynkuuu u MoayIH. 3 2 12 14 OIIK-9.3
2. |2 pazaen. Kontpoinb
2.1. |3ager 3 4 OIIK-9.3

5.1. JJaboparopHbie pabOThI

HanmenoBaHue pasaciia

pj:;_)ﬂ U TeMBbI J1a00paTOPHBIX HaumenoBaHue 1 cosiepkanue 1a00paTOpHBIX paboT
paboT
OCHOBHBIE THITBI OcHoBHbIE THUIIBI JAHHBIX, OCHOBHBIE oniepaTopsl. [IpeoOpa3oBanue THIIOB
IAHHBIX, OCHOBHBIE | JaHHBIX. OCHOBHBIE BCTpOeHHbIE QyHKIMH. Opranusanus KOHCOJIBHOTO
OIEpaTopBL. BBO/Ia/BBIBOJIA IAaHHBIX Pa3HOr'O TUIMA.
[Ipeo6paszoBanne Turos | OCHOBHbIE TUITBI IAHHBIX, KIIFOUEBbIE ClI0Ba s3bika Python. TIposepka
narabix. OcHoBHBIe | THUIOB. IIpeoOpa3oBanue TunoB JaHHbIX. OCHOBHBIE OIIEPATOPBI.
1 BcTpoeHHble GyHKIMU. | OCHOBHBIE BCTPOSHHBIE (QYHKIMH.
Opranusanus KoHcombHBII BBOJI/BBIBOJI TaHHBIX pa3Horo tuma B Python.
KOHCOJIBHOTO
BBOJIa/BBIBOJIA TAHHBIX
pa3HOro THIIA.
Ocuosuele onepanuy | OCHOBHBIE oneparuu s3bika Python.
s3bika Python. OcHoBHbIe orneparuu si3pika Python. Opranu3zaius BeIYHCICHUH C
CuMBOJIbHBIE MOMOIUIBIO IIUKJIOB U YCJIOBHBIX OMEPALIUH.
2 BEIYKCIICHHS. Moaynes math: pabota ¢ MaTeMaTn4ecKUMH QYHKITUSIMH.
ITocTpoenue rpadukos. | Momyas random: rerepariys ciryq4aiHbIX 9HCEI.
bubnuorexa SymPy.

3 Pabota co cTpokamu.

PaboTa co cTpokamu.




Coznanue cTpok. Yopasisiolue nocienoBareabHocT. opmaTupoBanue
cTpoK. OCHOBHBIE PYHKITMH JIJIsI pa0OTHI CO CTPOKAMH.

OCHOBHBIE THIIBI
00BeKTOB s13bIKa Python.

OcHOBHbBIE THITBI 00BEKTOB s3bIKa Python.

OcHoBHbIE THITBI 00BeKTOB s13b1ka Python. Crincku. Koprexwu.
Mmuoxecta. CnoBapu. OcHOBHBIC (DyHKIIUU Ui paOOTHI C 00BEKTaAMHU
si3bIka Python.

OYHKIUY U MOYJIH.

OYHKIIMU U MOJTYJIU.

[Tonb3oBarensckue GpyHkmu. O01aCTh BUIUMOCTH EPEMEHHBIX.
[ToncranoBka aprymeHnToB. Bo3Bpaiienue 3HaueHui. Bei3oB hyHKIINH.
HeoOs3arenbubie aprymeHTsl. [lepeMenHOe 4nciio mapaMeTpoB G yHKIUH.
Bospamienue 3nauenuii. Mcnonb3zoBanue 00paTHOrO BBI30BA.
Anonumuble GyHKIIMN. OyHKIIUU- reHepaTopbl. Broxxenusie GyHKINU.
Monayu u naketbl. Uactpykuus import. Macrpykuus from. Iyt moncka
Moayieit. [loBropHas 3arpy3ka MoyseH.

5.2. CamocrosTenbHas paboTa 00y4aronnxcs

Ne | HaumeHoBaHue paznena .
ConeprxkaHne caMOCTOSTEIbHON paboThI
pa3n| JAUCUMIUIMHBI U TEMBI
OCHOBHBIC TUIIBI OCHOBHBIE THIIBI JAaHHBIX, OCHOBHEIC OII€PATOPHLI. Hp606‘paSOBaHI/I€ THUIIOB
JaHHBIX, OCHOBHEIC JAHHBIX. OCHOBHBIE BCTPOCHHBLIC d)yHKHI/II/I. OpraHmaum{ KOHCOJIBHOT' O
OIIEPATOPHI. BBOI[a/BI)IBOI[a JAaHHBIX pa3Horo THUIIA.
IIpeo6pasoBanue Tunos | M3ydenue marepuaina, moAroToBKa K 1ab0paTOPHBIM paboTaMm 1
1 JaHHbIX. OCHOBHBIE TECTUPOBAHUIO.
BCTPOEHHBIE (DYHKIIUU.
Opranuzanus
KOHCOJIBHOTO
BBO/Ia/BBIBOJIA TAHHBIX
Pa3HOro THUIIA.
Ocuosuele onepanun | OcHOBHEIE onepanuH s36ika Python. CuMBoIbHBIE BEIYHCICHHS.
s3bika Python. [Toctpoenne rpadukos. budbmmorexka SymPy.
9 CHUMBOJIbHBIE N3ydyenue matepuana, moAroToBKa K JlabopaTOpHbIM paboTaM U
BBIYHCIICHUS. TECTUPOBAHUIO.
[Toctpoenue rpaduxos.
bubmuorexa SymPy.
PaGora co cTpokamu.
3 Pa6ora co ctpokamu. | VI3yueHne matepuaia, oAroToBKa K JIabopaTopHbIM paboTam 1
TECTUPOBAHUIO.
OcHOBHbIE THITBI 00BEKTOB s3bIKa Python.
4 OcHOBHBIE THITbI N3yyenue matepuana, moAroToBKa K labopaTOpHBIM padoTaM U
o0bexToB s3bka Python. | CTHPOBAHMIO.
DOYHKIMU U MOIYJIH.
5 DYHKIMY ¥ MOZTYITH. N3yuenne marepuana, moAroToBKa K J1a00paTOpHEIM paboTaMm u

TECTUPOBAHUIO.




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

[TporpaMmMoii TUCIUIUTMHBI IPEAYCMOTPEHO MPOBEACHHUE JJA0OPATOPHBIX PAdOT, MPEIITOIaratoImux
3aKpEIUICHUE U3YUYCHHOI0 MaTeprajia U (OpPMHPOBAHHUE Y OO YJAFOIIMXCSI HEOOXOIMMBIX 3HAHUH, YMCHHH H
HaBBIKOB. KpoMe TOro, BaxKHEHIIIMM 3TarioM U3y4YeHHUS TUCHUILINHBI SIBJISCTCS CaMOCTOsATElIbHAs padoTa
00y4aroIIUXCs ¢ UCIOJIb30BAHUEM BCEX CPEJCTB U BO3MOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
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 CTYICHTOB;

— MOJATOTOBKA K 3a4ETYy.

3aJI0rOM YCIIEITHOTO OCBOCHHMS JUCIMILUIMHBI SBIIICTCS 00513aTeIbHOE IOCCIICHHUE MMPAKTHUYCCKUX
3aHATHUH, TaK KaK IPOITYCK OAHOrO (TeM 0oJiee, HEeCKOJIbKHX ) 3aHATHI MOXKET OCJIOKHHUTH OCBOCHHUE
pasjaenoB Kypca. Ha mpakTudeckux 3aHATHSAX MaTepHrall, U3JI0KEHHBIM Ha JICKIIUSIX, 3aKPeTUIIeTCS TIPH
BBITIOJIHCHUH TPAKTUYECKUX 3aJaHU.

[IpucTymas Kk U3y4eHUI0 TUCHUTLINHBI, HEOOX0UMO B TIEPBYIO OUEPEIh O3HAKOMHUTHCS C
conepxanueM PIIJ], a Takyke METOTMYECKMMU YKa3aHUAMH 110 OPTaHU3AIMH CAMOCTOSTEIIbHONW PabOTHI.

[Ipu mOATrOTOBKE K MPAKTHUYESCKUM 3aHATHAM M B PAMKaX CaMOCTOSATEILHON PabOThI 110 U3YYCHHUIO
JTUCIUTIINHBI 00y4YaroImUMCcsi HEOOX0IUMO:

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

— MPU CaMOCTOSITEILHOM U3YYCHUU TEOPETUUECKON TEMBI CACIaTh KOHCIEKT, UCIOJIb3YS
pexoMenoBaHHbIe B PIIJ] ncrounuku;

— BBIMOJIHUTH MTPAKTUYECKUE 3aJIaHKs B paMKaxX M3y4aeMOM TEMbI;

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

— MOJArOTOBUTHCS K TECTUPOBAHUIO, TPEAYCMOTPEHHOMY B KOHTPOJIbHBIX TOUKAX;

— MOJATOTOBUTHCS K MPOMEKYTOYHOM aTTECTaLIUH.

[Ipu Hanucanuu mporpaMM peKOMEHYETCsl BHaYajle HallMcaTh IPOrpaMMHBIN KOJI CAMOCTOSITENIbHO,
a 3aTeM CPaBHUTH €T0 C KAKUM- JTUOO MpuMepoM. Takoi Moxo;] MO3BOJISIET CTYACHTaM OBICTPEE OCBOUTH
METO/IBI, CIIOCOOBI U CTHJIb HAITUCAHMS IPOrpaMM Ha si3bike Python u cokpaTuTh BpeMs Ha €ro u3ydeHue.

PaboThI, BBITIOIHSIEMBIC HA TPAKTHYECKUX 3aHATHUAX, CIAIOTCS TOJIBKO JTUYHO HA 3aHITHAX
MIPEroaBaTelio, KOTOPBIM BeAeT rpynny. 3aJaHusl, BEIIOJIHSIEMbIC Ha KOMIIbIOTEPE, CTYICHThI CHavYaIa
MOKa3bIBAIOT TOJILKO B 3JIEKTPOHHOM BHJIE B cpejie pa3paborku PyCharm unu B MHTEpaKTHBHOM 000I0UKE
Shell. TIpu HEOOXOAMMOCTH, B IPUCYTCTBUHU IPENOJABATENS JOACIBIBAIOT UM UCIIPABIISIOT OMUOKH. Eciu
TpeOyeTcs pacnedyaTaTh BBINOJHEHHbBIE pa0OTHI U CAaTh X B OyMaKHOM BHJIE, IPEIOAaBaTelb TOBOPHUT 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
aTTeCTaIUI0, IOJKHBI JIMKBUAUPOBATH 3a/10JKEHHOCTh B YCTAaHOBJIEHHOM MOPSIJIKE.

7. OnleHOYHBIE MAaTePHAJIbI VISl IPOBEICHUs TEKYLIEro KOHTPOJIS YCIIeBAeMOCTH U IIPOMEKYTOYHOM
arTecTalMy O0YYAKOIIMXCS M0 IMCHUILINHE (MOYJII0)
7.1. [lepeueHb KOMIETEHIMH C yKa3aHUEM 3TAIOB X (OPMUPOBAHMSI B IIPOLIECCE OCBOSHUS AUCIIUITINHBI

Kon u HanmeHoBaHMe
Ne KoHTponmpyemsie pa3aesnsl TUCHHATLIINHBL N Bun onenounoro
HMHJUKATOpa KOHTPOIUPYEMOHN

/T (Motyist) KOMITETEHIIIH CcpencTBa

OCHOBHBIE THITHI JJAHHBIX, OCHOBHBIC
oneparopsl. [IpeoOpazoBanne TUIIOB
1 [nansabix. OcHOBHBIE BCTPOEHHBIE (DYHKIUU. OIIK-9.3
Opranm3anys KOHCOJIBHOTO BBOIa/BBIBOIA
JAHHBIX PA3HOTO THIA.

HpaKTI/I‘{eCKI/IC 3aaaHusd,
TCCTHI.




OcHoOBHBIE omepaluu si3pika Python.
2 | CumBombHbIe Beraucienus. [loctpoenne OIIK-9.3
rpadukoB. bubmuorexka SymPy.

[IpakTuueckue 3amanus,
TECTBL.

[IpakTueckue 3amanus,

3 |Pabora co crpokamu. OIIK-9.3
TECTBHI.
4 | OcHoBHBIE THIIBI 00BEKTOB s13bIKa Python. OIIK-9.3 i}ﬁgnqecxne Sa/IAHI,
[IpakTuyeckue 3a1aHusl,
5 | ®yHKIIUU ¥ MOJTYJIH. OIIK-9.3 TeCTEL
6 |3auer OIIK-9.3

7.2. TunoBble KOHTPOJIbHBIC 3a/IaHUSI UJIM UHBIE MaTePUAJIbl TEKYILIETO KOHTPOJIS yCIIEBAEMOCTH,
HEOOXOUMBIC JJIsI OIICHKY 3HAHUH, YMEHHUI U HABBIKOB U (WJIH) OMBITa MPo(ecCHOHAIBHON NeATeIbHOCTH,
XapaKTePU3YIOIIUX ATAIbl (POPMUPOBAHUS KOMIIETCHIIHIA B IIPOIECCE OCBOCHUS TUCITUTUTHHBI

KoMruiekT 3aganuii 1uist TpoBepKH C(HOPMHUPOBAHHOCTH HHIUKATOPOB JOCTHKCHUN KOMIIETCHITHIA
OIIK-9.3

TectoBbie 1 KOHTPONIBHBIE 3aManus pasmeniensl B JMOC Moodle o agpecy

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

7.3. CucteMa OLIeHUBAaHUS PE3YJIbTATOB 00YYEHHUS 110 AUCHHUILIMHE (MOJIYIIIO) IIPH MPOBEICHUU TEKYLIETO
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 U3JI0KCHHE OTBETA Ha BOMPOCHI;

- 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 1TaBaTh UM KPUTHYECKYIO OLIEHKY, UCTIOIb3Ysl HAyUYHbIE
JTOCTHKEHHSI IPYTUX JUCIUTUINH

HaBBIKU:

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

- BJIaJIe€T HaBBIKAMH CAMOCTOSATEILHO ¥ TBOPUYECKU PEIIaTh CIIOKHBIC
poOJIeMbI M HECTaHIAPTHBIC CUTYAIINH;

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

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 33714,

- 0e3ynpevyHo BIIaJIeeT HHCTPYMEHTapHUeM YUeOHON JUCIUTUIMHBI, YMECHHUE €TI0
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 CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUIIIMHE;

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

YMEHUS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIENIUAX U HAIIPABIECHUAX
JUCUUILIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

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

- BJIaJIEET HUHCTPYMEHTAPHUEM 10 JUCUUILIMHE, YMEHHE €0 UCIOJb30BaTh B
MMOCTAaHOBKE U PEILICHUU HAYYHbIX U MPO(ecCHOHANBHBIX 3a1a4

HaBbIKU:

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

- CpelHU ypOBEHb CPOPMUPOBAHHOCTH 3asIBJIICHHBIX B pabouelt mporpamme
KOMIICTCHITUH;

- 0e3 3aTpyaHEHHUH BBIOUpPAET CTAaHIaPTHYIO METOIMKY BBIIOJIHEHUS 3a/IaHUM;
- 000CHOBBIBAET X0/ pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ouenka
«YJIOBJICTBOPUTEIHHOY»
(3a4TeHO)

3HAHMS:
- IOCTaTOYHBI MUHUMAJILHBIN 00BEM 3HAHHUH MO JUCIUTLINHE;

- YCBOGHHE OCHOBHOM JIUTEpaTyphl, PEKOMEHIOBAHHOW paboveii mporpamMmoi;

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

YMEHHUS:

- YMEET OPUCHTUPOBATHCS B OCHOBHBIX TEOPHSIX, KOHLECMIIUAX U HAIPABJICHUAX
M0 JUCLUUIUIMHE U JaBaTh UM OIIEHKY;

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

- yMEEeT NoJ pPYKOBOJICTBOM IPEIOJIABATEIS PENIATh CTAHAAPTHHIE 3a7a4n
HAaBBIKU:

- paboTa 1moj; pyKOBOJCTBOM IIPENO/IaBaTells Ha MPAKTUUECKUX 3aHATHSIX,
JIOITYCTUMBIA YPOBEHD KYJIbTYPhl UCTIOJTHEHUS 3aJJaHUI;

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

- UCTIBITBHIBACT 3aTPYAHEHUS IIPU 0OOOCHOBAHUH aJITOPUTMA BHITIOTHEHHS 3aJaHHA

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 UCIOIb30BaTh 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 JaHUIN

7.4. TeopeTnuecKkre BOIPOCHI U TIPAKTHYECKUE 3aJaHUsI IS TPOBEICHUS TIPOMEKYTOYHOM aTTeCTalluu
o0ydJaronmxcs, HeoOX0AUMBIE ISl OLICHKH 3HAHWI, YMEHHI ¥ HAaBBIKOB U (MJIN) OTIBITA MPO(GECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIHUX 3TAIbl JOPMUPOBAHUS KOMIIETCHIIUN B TIPOIIECCE OCBOCHHUS
00pa30BaTeNbHON MPOTPaMMBbI




7.4.1. TeopeTnueckue BOMPOCHI JJIs1 TPOBEICHUSI POMEKYTOYHOM aTTECTAIMHA 00YUYaIOIUXCS

1.

OcHoBHbIe THITBI JaHHBIX B Python. TlpoBepka tuna maHHbiX. [IpeoOpa3oBaHie THIIOB JaHHBIX.

2. Ilepemennsie. UMeHoBaHMe nnepeMeHHbIX. [IprcBariBaHne 3HaUCHUM IEPEMEHHBIM. Y JaJIeHHE
MIEPEMEHHBIX.

3.

Omnepatopsl. Matematrueckue oneparopsl. J[BouuHslie onepaTtopbl. Oneparopsl MpUCBauBaHUs.

[IpuopuTeT BBINOJHEHUS ONIEPATOPOB.

4.

Omnepatopsl cpaBHenust. Oneparop BetBieHus if...else.

5. Huxkan for. [ukn while.

6.
7.

Omneparop continue. Onepatop break.
Oyukiuu range() u enumerate().

8. BcrpoeHHbIe (GYHKIIMU M METO/IbI JIJIsl paOOTHI C YMCIaMHU.
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.

Crpoku. Cozganue crpok. Oneparuu Haj ctpokamu. @opmMaTHPOBAHKUE CTPOK.

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

OyHKIMH 1 pabOTHI C CHMBOJIAMH.

dopMaTHPOBaHHBII BBO/BBIBOJI JAHHBIX.

Crucku. Cozmanue criucka. Oneparnuy HaJl CIIUCKaMH.

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. OTIuYMe CIOBaper OT KOPTEkKeEH.
Crnosapu. [lepebop amemeHTOB cioBapsi. MeToabl paboThl co crioBapsiMu. ['eHepaTopsl cioBapei.
[Tonb3oBarensckue GyHkIuu. Heobs3aTenbHbIe apaMeTphl U COMOCTABICHUE TIO KITF0YaM.

[TepemenHOE unCIO TapaMeTpoB (PYHKIIUU.

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 Pacnonoxenue OonpecacCiICHUA

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

Moaymu. [Touck monynei.

Moaynu. [ToBTopHas 3arpy3ka MOIyJIeH.

Moaymu. KoMnusiius Moaysei.

Moaynu. CranmaptHeie Moayu Python.

[Takersr.

Ornpezenenue Kiacca U Co3/IaHue IK3EeMILIsIpa Kiacca.

Metoapr _init ()u _del_().

OObsBreHNE HACTIEIOBAHUS.

MHOKeCTBEHHOE HaClIeI0OBaHUe: OObSIBICHUE, TIPUMEPHI PeaTH3alllu.
CrnennanbHble METOABI.

[Ieperpy3ka onepartopos.

Cratuueckue METOJIbI.

AOGCTpaKkTHBIE METO/IBI.

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

Kitacchbl BCTpOCHHBIX UCKITIOUEHUN

[Tonp30BaTenbCKre HCKITFOYEHUS.



51. Urepatopsi.

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

53. Ilepeuncnenusi.

54. Pabota ¢ ¢daiinamu. MeTtosr 1uist paboThI ¢ daiinaMu.

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 71eMEHTBI HHTEpdeiica.

59. Moays tkinter.. ITpocTeiiime 31eMeHThI YIIPABACHHUS: KHOIIKA, TEKCTOBOE I10JI€E, IOJIE IS
BBOJIA.

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

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

7.4.2. [lpakTHyeckue 3aJaHus Ui IPOBEACHUS POMEKYTOYHOM aTTECTAIUN 00YJaIOLINXCS
[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 mpoekTsI (padoThl) yIeOHBIM IIJIAHOM HE TPEIYyCMOTPEHBI

7.5. MeTtoauyeckue MaTepuaibl, ONPEISSIOIINUe MTPOIeAYPhl OIICHUBAHUS 3HAHUW, YMEHHI, HABBIKOB 1
(unu) onbiTa MPO(heCCUOHATBHON JeSTeIbHOCTH, XapaKTePHU3YIOIIKe 3Tarbl (JOPMUPOBAHUS KOMIETSHIIHIA
[Iponienypa npoBeieHNs MPOMEKYTOYHON aTTECTAIIMK U TEKYIIETO KOHTPOJIS YCIIEBaeMOCTH
pPErJIaMeHTUPYETCS JIOKAIBbHBIM HOPMATHBHBIM aKTOM, ONPEACIISIONIIM TOPSI0OK OpraHu3aiy 1
MIPOBEICHUS TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M IIPOMEXKYTOYHOM aTTECTAIMH 00YJaIOIIUXC .
[Iponienypa onieHuBaHust HOPMUPOBAHKS KOMIIETEHIIUN TTPH ITPOBEICHUH TEKYIIErO KOHTPOJIS
NpuBecHa B 1. 7.2.
TunoBbiec KOHTPOJIBHBIC 33/ IAHKS WM UHBIE MAaTEPHAIBl TEKYIIIETO KOHTPOJIS IPUBEICHBI B 11. 7.3.
[TpomexxyTouHas arTecTaius Mo JUCIUILIMHE TPOBOJIUTCS B opMe 3auerTa.

7.6. Kputepun onieHuBaHus chopMHUpPOBAaHHOCTH KOMIIETEHIIUN ITPU MIPOBEICHUH POMEKYTOUHON
aTTecTauuu

YDpOBEHb OCBOEHHUS U OIICHKA

Kprtepun Orenka Orenka

OLICHUBAHUA
HO» o»

CKHCYHOBJICTBOPHUTCIIb | «YAOBJICTBOPUTCIIbH OHCHKa «XOopo1mo» OI_IeHKa KOTIHUYHO»

«HE 3a4YTCHO» «3a4TCHO»




VYpoBenb ocBoeHUsT | 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 OOMIMPHBIE, 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, MaTrepuania; CYIIIHOCTH 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/laHuit ounera. 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 OCBOCHHOTO
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 BOIIpOCcax 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 3aaHUH. BBITIOJTHCHHS He nomyckaeT ommbox
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 3aay. 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/I
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, " IIpCACTaBIIACT coboit cpeaHee apn(j)MeTqucxoe 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 «XOPOIII0»/«3a4TEHOY BBICTABJISACTCS, €CIIU CpeiHee apu(hMETHUECKOS HAaXOIUTCS B
uHTepBane ot 3,5 1o 4,4.

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

Or1eHKa «HEYI0BIETBOPUTEIBHOY/ «HE 3aYTEHOY BBICTABJISCTCS, €CIIM CpeiHee apu(PMETHIECKOE
HaxonauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHHUYECKOE 00ecneuyeHue TUCIHIIMHBI (MO1yJIs1)
8.1. IlepeueHb OCHOBHOM M JOTIOJHUTEIBHOM JIUTEPATYPhI, HEOOXOIUMOM /I OCBOCHUS AUCITUTUTHHBI

(Moyist)
. KonunuectBo
Ne ABTOp, Ha3BaHUE, MECTO U3JaHUS, U3/1aTEIbCTBO, TO U3AAHUS YIeOHOU 1 /
/1 y4eOHO-METOIUIECCKON JTUTEPATYPhI aléii\i?;gigicag?ép
OcHoBHAas INTEPATYPA
Cy3u P. A., SI3b1k nporpammupoBanust Python, Mocksa: Muatepuer- 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

JonoJHuTeIbHAS JIUTEPATYPA
byiinaueB C. K., boxnar H. O., [Tecun 1O. B., OcHOBBI nporpaMMupoBaHus ) .

1 |ua s3pike Python, ExkarepunOypr: Ypanbckuii (eaepanbHblii YHUBEPCUTET, httgb//r%é%r?]?%lfh
ObC ACB, 2014 ' '
enynpko B. M., SI3bIk nmporpaMMupOBaHus BEICOKOTO ypoBHs Python. http://www.iprbooksh

2 | ®yHKIUH, CTPYKTYPHI TaHHBIX, JOMOJHUTEIbHBIC MOYIH, PocToB-Ha-/[oHY, OF.) U /87530 html
Taranpor: M3garensctBo KOkHOTO dhenepanbHOoro yauepcutera, 2017 ' '

3 bykynog C. B., bykynoBa O. B., OCHOBBI IpOrpaMMHPOBaHUs Ha S3bIKE http://ntb.spbgasu.ru/
Python, Cankr-Iletepoypr: CIIOI'ACY, 2019 elib/01173/

4 3narononsckuii JI. M., OcHOBBI IpOorpaMMupOBaHus Ha si3bike Python, https://e.lanbook.com
Mockgsa: IMK Tlpecc, 2018 /book/131683

OO6yuaromuecs u3 yrciia MHBaUI0B 1 jnil ¢ OB3 obecnieunBaroTcst meyaTHBIMU U (WITH)
3JICKTPOHHBIMH 00pa30BaTEIbHBIMK pecypcaMu B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSM UX
3/I0POBBSI.

8.2. [lepeueHb pecypcoB HHPOPMAITMOHHO-TEIIEKOMMYHHUKAIIMOHHOMN ceTh «HTepHEeT», HEOOXOAUMBIX IS
OCBOEHUS AUCIUILTUHBI (MOTYIs)

Haumenosanue pecypca cetu «MHTEpHET»

DNEKTPOHHBIN ajpec pecypea

Caiit, conepxaruii B cBOOOHOM JJOCTYIE HEOOXOMMBbIE
TUCTPUOYTHUBEI, MOJHYIO UHPOPMAIUIO U YPOKH 10
IpOrpaMMUPOBAHUIO Ha si3bIke Python

https://www.python.org/

CaiiT, HOCBSIIEHHBIH CBOOOAHO PACIIPOCTPAHIEMOMY MAKETY
sympy, npeacTaBistoniemMy coboit 6udaunorexy Python
CHMBOJIbHBIX BBIYUCIICHHIA.

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

Caiit ayia ckaunBaHus rpadudeckoii ondmuorexknu PyOQt.

https://riverbankcomputing.com

8.3. IlepeueHb cOBpeMEHHBIX TPOHECCHOHATBHBIX 0a3 TaHHBIX U MHMOPMAITMOHHBIX CIIPABOYHBIX CUCTEM

HaumenoBaunue

DNEeKTPOHHBIN ajipec pecypca

DJIEKTPOHHO-OMOIMOTEeYHAs cucTeMa n3arenbera 'Jlans"

https://e.lanbook.com/

DJIeKTPOHHO-O0MOIMoTeuHas cucteMa u3aarenbersa "FOPAUT"

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

DIIEKTPOHHO-O0MOIMOTEeUHas cucTeMa n3garenbersa "' IPRsmart"

http://www.iprbookshop.ru/

Hayunas snexktponnas 6ubnuorexa eLIBRARY.RU

Hayunas snekTpoHHas
6ubamorexka ELIBRARY.RU

Cucrema aucranimonnoro ooydenust CII6GIACY Moodle

https://moodle.spbgasu.ru/

8.4. [lepeuenb MHGOPMAITMOHHBIX TEXHOJIOTHH, UCTIOIB3YEMBIX IIPU OCYIIECTBIEHUU 00pa30BaTEIHLHOTO
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
CBenieHHst 00 OCHAIIEHHOCTH YYEOHBIX ayJAMTOPUH M MOMEUICHUH JIJIsl CAMOCTOSITEIIbHON pabOThI

HaumenoBanue yueOHBIX ayIUTOPUI U
MOMEILEHUH /111 CAMOCTOSITEIbHON paboThI

OcHaIeHHOCTh 000PYAOBAaHUEM U TCXHHUYCCKUMU
CpeacTBaMu O00y4YeHuUs

47. KoMnbpIoTEpHBIN Ki1ace

Pa6oune mecrta ¢ [1K (cTO KOMIIBIOTEPHBIH,
CUCTEMHBIN OJIOK, MOHUTOP, KJIIaBHATypPa, MBIIIb), CTOJI
pabounii, MOJKIIIOUEHUE K KOMIIBIOTEPHOH ceTu
CIIoI'ACY, seixon B Internet.

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

YueOHast ayTuTOpus JIs TPOBEICHUS MPAKTUYCCKUX
3aHATUH, KYPCOBOTO IMTPOCKTUPOBAHUS (BBITIOJIHEHUS
KYPCOBBIX paboOT), TPYIIOBBIX U MHAUBUAYATbHBIX
KOHCYJIbTAIIMH, TEKYILIET0 KOHTPOJIS U
MIPOMEKYTOUHOM aTTeCTaIllMi — KOMIUIEKT
MYyJIBTUMEAUHHOTO 000py10BaHus (TIEPCOHATBHBIH
KOMIIBIOTEP, MYJIbTUMEIUIHBIA  TTPOEKTOP, 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
(uutanpHbI 3271 OuOMMOTEKH, aya. 217): TIK-23 mrT., B
1.9. 1 .- I[IK gns aun ¢ OB3 (cucteMHbIi 010K,
MOHUTOP, KJIABHATYPa, MBIIIb) C MOJKIIOUEHUEM K
cetn «MHTEpHET» U 00ECIIEYCHUEM JOCTYIIA 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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