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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)

LenstMu OCBOEHMSI TUCHUIUIUHBI SIBJISIFOTCS MOJIy4YeHHE 3HAHW, yMEHUN 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 MPOrPaMMHOT0 O0eCTIeueHus;

* 03HAaKOMJICHHSI CTY/IEHTOB C COBPEMEHHBIMH TEXHOJOTUSMU U HHCTPYMEHTAIbHBIMU
CpeICTBAaMU pa3padOTKH MPOTrPAMMHOI0 0OECIIeUeHHUsl, OCHOBHBIMU CTPYKTYpaMU JaHHBIX U METOJaMHU
paboThI C HUMH, B TOM YHUCJIE C UCIOIb30BaHUEM OMOIMOTEKH CTaHIAPTHBIX 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 00y4YeHMsI MO AMCIHUIINHE (MOYJII0), COOTHECEHHBIX C
HHIUKATOPAMHM JOCTUKEHUSI KOMIETeHIH i

Kona n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumMenoBanue
WHAUKATOPA JOCTHXKEHUS
KOMIIETEHIIUUA

[Tmanupyemble pe3yabTaTbl 00ydeHUs 110
JHUCLUILINHE, 00eCTIeYnBalOIINe JOCTHKCHNE
IUTAaHUPYEMBbIX pe3ynbTaToB ocBoeHust OITOI1

OIIK-4 Cnocoben
MMOHUMATh TPUHLIUIIBI
paboThI COBPEMEHHBIX
nH(}OpMaAITMOHHBIX
TEXHOJIOTUI U
HCIIOJIB30BAaTh UX IS
pelieHusd 3a1a4
npodecCHOHATbHON
JIeSITEILHOCTH;

OIIK-4.3 CocraBiser
AJITOPUTM PEIICHUS
chopMyIMPOBAaHHOH 3a7aun

3HAeT

- OCHOBHBI€E THITBI JaHHBIX s3bIKa Python;

- OCHOBHBIE (DYHKIIMH U KJIACcCHI si3bIKa Python;

- OCHOBHBIE CTPYKTYPHI JaHHBIX s3bIKa Python;
- TUTIOBBIC aJITOPUTMBI,

yMeeT

- COCTaBIIATh AJTOPUTM PEIICHHS TPHUKJIATHON
3a7a4H;

- HCIIOJb30BaTh npu pa3paboTke
MPOrPpaMMHOTO OOCCTICUCHHUS OHOJIMOTESUHBIC
(YHKIIMH, KJIACChl U CTPYKTYPHI JaHHBIX SI3bIKA
Python;

- CO3/aBaTh IMOJIb30BaTEIbCKUE HHTEP(EHUCHI, B
T.4. TpaduvecKie;

- cOo371aBaTh COOCTBEHHBIC CTPYKTYPHI JIAHHBIX
BJIajieeT

- HaBBIKAMHU  pa3pabOTKH
obecrieueHus Ha si3bike Python
- HaBBIKAMH HCIIOJIb30BaHUS TIPU pa3pabOTKe
MPOrpaMMHOTO obOecrieueHusl OMOIMOTEUHBIX
(GYHKIUH, KIacCOB M CTPYKTYP JIaHHBIX S3bIKA
Python;

- HaBBIKAMH CO3JaHHMS COOCTBEHHBIX THIIOB
JTAHHBIX

- HaBBIKaMU CO3JIaHHSI COOCTBEHHBIX CTPYKTYP
JTAHHBIX

- HaBBIKAMHU CO3JIaHMS I10JIb30BATEIHCKHX
uHTEp(PENcoB, B T.4. rpaduyecKux;

MIPOrpaMMHOTI0




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

Jannas qucruruinHa (Moayiib) BKiroueHa B biok «/luctiummunel, moaynny @T/1.03 ocHOBHO#M

npodeccuoHabHON 00pa3zoBarenbHON porpammsel 23.03.01 TexHOIOTHS TPAaHCTIOPTHBIX MPOIIECCOB U
OTHOCHTCS K (hakyabTaTUBHBIM guciuiinaam OITOII.

Ne Kona u HauMeHOBaHME HHIUKATOPA
[IpeamecTByromMe TUCUUILIAHB
/1 JIOCTH>KEHUST KOMITETEHLIUU
1 [WudopmanmoHHbIE TEXHOIOTUN YK-L.1, ¥K-1.2, YK-1.6, OlIK-4.1,
OI1K-4.2, OIIK-4.3
3HaTh:
- OCHOBHBIC TIOHATUS HH(P)OPMATHKH;
- OCHOBBI pa3pabOTKU aJTOPUTMOB;
- OCHOBHBIE THUIIBI JAHHBIX;
- OCHOBHBIE CTPYKTYPBI JaHHBIX;
- OCHOBHBIE MEXaHU3MBI 00Pa0OTKU HHPOPMAITUH B MAMATH KOMIIBIOTEPA;
- OCHOBHBIE IPUHIIUIIBI IPOLIEAYPHO-OPUEHTUPOBAHHOTO MPOrPAMMHUPOBAHUS;
- OCHOBHBIE TTAPAAUTMbI 00BEKTHO-OPUEHTHPOBAHHOTO ITPOTPAMMHPOBAHHSL.
YMETh:
- paboTaTh Ha MIEPCOHATHPHOM KOMIIBIOTEPE;
- TI0JIb30BAThHCS OTIEPALIMOHHON CUCTEMOIA;
- UCTIOJIb30BaTh BO3MOKHOCTH BHIYMCIIMTEIILHON TEXHUKU U TPOTrPAMMHOTO 00ECIICYEHUSI.
BIIAJICTh:
- IEPBUYHBIMU HABBIKAMH M OCHOBHBIMU METO/IAMH PEIICHUSI MaTEMaTUYECKHUX 3a/1a4;
- HaBBIKAMU Pa0OTHI ¢ YI4eOHOM JTUTEpPaTypOH;
- OCHOBHBIMU TIpUEMaMH pabOThl HA KOMIIBIOTEPE C MPUKIIAJHBIM TPOTPAMMHBIM 00eCTIEeYeHUEM;
- HABBIKAMHU COCTaBJICHUS ITPOCTEUIIINX AITOPUTMOB;
- HABBIKAMHU COCTABJICHUS TPOCTEUIINX KOMIBIOTEPHBIX MPOTPAMM.
NudopmannoHHble TEXHOJIOTUH
No Kon n HanMeHoBaHUe HHIMKATOpa
[Tocnenyromme TUCIUTIITMHBI
n/m JIOCTH>KEHUS] KOMIIETEHLIUU
1 TexXHUKO-?KOHOMHUYECKHUI aHaJIU3 PEIICHU 110 OpraHu3aluu TK-1.6, TIK-2.3, TIK-5.4, OTIK-2.7
TPAHCIOPTHBIX MPOLECCOB
. OIIK-2.5, OIIK-5.3, T1IK-6.1, TIK-
2 | AHanu3 TPaHCIOPTHOM NESATENbHOCTH MPEATPUSITHS ’ ’

6.2, IIK-6.3

4. O0beM QUCHUNIMHBI (MOAYJISA) B 324€THBIX €IMHULAX C YKa3aHUEM KOJIMYeCTBA aKaJeMUYeCKHX
YacoB, BbIICJEHHBIX HA KOHTAKTHYIO padoTy 00y4alomuxcs ¢ npenojasaresieM (110 BUAaM y4eOHbIX
3aHATHIA) U HA CAMOCTOATEJbHYI0 padoTy 00y4yarmuxcst




Kypc
W3 Hux vyacel Ha
N Bcero
Bun yuebHoit paboTh 4aCOB MIPAKTUYECKYIO
IMOATOTOBKY 3
KoHTakTHas padora 8 8
Jlaboparopusie 3ansaTus (J1ad) 8 0 8
HMnasi koHTaKTHasi pa6oTa, B TOM YHCJIE:
KOHCYJIbTAllMH 10 KYPCOBOH paboTe (IIPoeKTy),
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3a4era,
3a4eTa ¢ OICHKOM; 3aIuTa KypCOBOM paObOoThHI
(npoekTa); cnaya KOHTpOJIbHBIX padot (PI'P))
KOHTaKTHas padoTa Ha aTTECTAIMIO B CECCHIO
(KOHCYIbTaIHSA TIepe YK3aMEHOM H cl1adya
Yachl HA KOHTPOJIb 4 4
CamocrositesibHast padora (CP) 60 60
O61masi Tpy10eMKOCTh AUCHUIIIIMHBI (MO1YJIs1)
Jachbl: 72 72
3a4YeTHbIE eTHHHIIBI: 2 2

5. Copep:xkanme IMCHUILIMHBI (MOAYJISA), CTPYKTYPHPOBAHHOE MO pa3jeiaM (TeMaM) ¢ YKa3aHueM
OTBE/ICHHOI0 HA HUX KOJMYeCTBA aKA/JIeMHYeCKHUX YACOB U BUAOB YUeOHbIX 3aHATHIA
5.1. TemaTrueckuii MiaH JUCHUILIAHBI (MOJTYJIS)

KonrakTHas pabdora (1o y4eOHBIM
3aHATHAM), Jac. Kon
WHAUKATOD
Q a
JEKITUU 113 JIP Bcer
Ne Paznensl AUCIUMIIVHEL 5 H Cp :ZCO’ JIOCTHKECHH
M3 HUX W3 HUX U3 HUX ) !
Ha Ha Ha KOMIICTCHIL
BCETO TpaKTH- BCETO TpaKTH- BCETO TpaKTH- nun
YECKYIO YECKYIO YECKYIO
Ioaro- oaro- moaro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. OcHOBBI
MIPOrpaMMHUPOBAHUS Ha S3BIKE
Python
OCHOBHBIC TUITBI JaHHBIX,
OCHOBHBIE OIIEPATOPHI.
[IpeobpazoBanue TUIOB
aHHbIX. OCHOBHBIC
11 % 3 1 12| 13 | OIK-4.3
BCTPOEHHBIE (DYHKLINU.
Opranu3anusi KOHCOJILHOTO
BBO/1a/BBIBOJIA TAHHBIX Pa3HOTO
THUIIA.
OCHOBHBIE OIlEpalliN S3bIKA
Python. CumBonbHEIE
12. |N 3 1 12| 13 | Onk-43
BbluncieHus. [loctpoenne
rpaduxos. bubanoreka SymPy.
1.3. [Pabota co cTpokamm. 3 2 12 14 OIlK-4.3
OCHOBHBIE THITBI 0OBEKTOB
1.4, 3 2 12 14 OIIK-4.3
si3pika Python.
1.5. | OyHKIIUU ¥ MOIYITH. 3 2 12 14 OI1K-4.3
2. |2 pazpmen. Konrpons
2.1. [3auer 3 4 OIIK-4.3




5.1. JJaGoparopubie pabOThI

HanmenoBanue pasnena

sz:r:;[ U TeMBbI JJa0OpaTOPHBIX HaumeHnoBanue u conepskanue 1abopaTOpHBIX padoT
pabor
OCHOBHBIE THITBI OcHOBHBIE THIIBI JAHHBIX, OCHOBHBIE oniepatopsl. [IpeoOpazoBanue TUIIOB
JaHHBIX, OCHOBHbIe | JaHHBIX. OCHOBHBIE BCTpOEHHBIE (DyHKIMU. OpraHu3aiys KOHCOJILHOTO
OIepaTophl. BBOJIa/BBIBOJIA JIAHHBIX Pa3HOTO THUIIA.
I[Ipeo6pazoBanue Tunos | OCHOBHBIE THIIBI IAHHBIX, KIIOUEBBIE CI0Ba A3bika Python. Iposepka
JTAHHBIX. OCHOBHBIC THUIIOB. Hpeo6pa3OBaHHe TUIIOB JAHHBIX. OCHOBHBIE OIICPATOPLI.
1 BcTpoeHHble pyHKIMH. | OCHOBHBIE BCTPOEHHBIE (DYHKIIUH.
Opranuzanus KoHcobHBIM BBOI/BBIBOJI IaHHBIX pa3Horo Tuma B Python.
KOHCOJIBHOTO
BBOJIa/BBIBOJIA TAHHBIX
pa3HOro THUIIA.
OCHOBHbIE OIEPALHH OcHoOBHBIE orepaluu si3pika Python.
s3bIka Python. OcHoOBHBIE orepaluu s3pika Python. Opl"leI/BaI_[I/IS[ BBIUMCIICHHI €
CHMBONLHLIC MTOMOIIBIO ITUKJIOB U YCIIOBHBIX OIEPAIIHiA.
2 BBIYHCIICHUSI. Moayns math: pabota ¢ MaTeMaTH4eCKUMH ()YHKIIUSMH.
[Toctpoenwue rpadukos. | Momaysb random: reHepanus Ciay4ailHbIX YUCeI.
bubnuoreka SymPy.
Pabota co cTpokamu.
3 Pa6ota co ctpokamu. | Co3/1aHne CTPOK. YTIPaBISIIOLINE [OCIEA0BATENIbHOCTH. POpMaTHPOBaHKE
cTpok. OCHOBHBIE PYHKIMH JJIsl pAOOTHI CO CTPOKAMH.
OcHOBHbBIE THITBI 00BEKTOB s3bIKa Python.
OCHOBHBIC THUIILI OcHoBHbIe THITB 00BeKTOB s13b1Ka Python. Coucku. Koprexw.
4 00BEKTOB s13bIKa Python. | MHOXecTBa. CrnoBapu. OCHOBHBIE QYHKITHH JUTsI pA0OTHI ¢ 00BEKTaMU
s3b1ka Python.
@yHKINN U MOAYIIH.
[Tonw3oBarensckue GpyHkiuu. O0IaCTh BUAMMOCTU MTEPEMEHHBIX.
[ToncranoBka aprymenToB. Bo3Bpaienue 3HaueHunil. Bei3oB QyHkimm.
5 SR—— HeoOs3arenpHble aprymeHTsl. [lepeMenHOe YKciio mapaMeTpoB QyHKIUH.

BosBpamienue 3nauenuii. Mcnonb3oBaHnue 00paTHOrO BbI30BA.
AHoHMMHBIE QYHKIIMH. OYHKIMU- reHepaTopbl. BiojkeHHble GyHKINU.
Monynu u naketsl. MacTpyKIus import. Muctpykius from. [lytu moucka
Monayineit. [lToBropHas 3arpys3ka MoTysen.

5.2. CamocTtosTenpHas paboTa 00ydaromuxcs

Ne | HaumeHnoBanue paznena .
CopepxaHue caMOCTOSATEIbHONU padOThI
pa3a| AMCUUILIMHBI U TEMBI
OCHOBHBIE THITBI OcHOBHBIE THITBI TAHHBIX, OCHOBHBIE oniepaTopsl. [IpeoOpazoBanre THIIOB
JTaHHBIX, OCHOBHBIe | JaHHBIX. OCHOBHBIE BCTpOeHHBIE QYHKIMH. Opranu3zanys KOHCOJIEHOTO
OIEPaTOPHI. BBOJIa/BBIBOJIA IAHHBIX Pa3HOTO THUTIA.
I[Ipeobpazosanue Tunos | MI3yuenne Marepuaa, moAroToBKa K JabOpaTopHeIM paboTam u

1 JNaHHbIX. OCHOBHBIE | TECTHPOBAHHIO.

BCTPOEHHBIE (DYHKILIUU.
Opranuzanus
KOHCOJIBHOTO

BBO/Ia/BBIBO/IA IAHHBIX
pa3HoOro THUIIA.




OcHOBHBIE Olepanuu
s3b1ka Python.
CuMBOJIbHBIC
BBIYHCIICHUS.

ITocTpoenue rpauKoB.

bubnuorexa SymPy.

OcHoBHbIe onepaiuu si3pika Python. CUMBOJIbHBIC BRIYMCIICHUS.
[Toctpoenue rpadukoB. bubnmorexka SymPy.

N3ydyenne marepuana, moAroTOBKA K JIA0OpaTOPHBIM paboTaM 1
TECTHPOBAHUIO.

Pa6ora co cTpokamu.

Pa6ora co cTpokamu.
N3ydenue matepuana, moAroToBKa K JlabopaTOpHBIM paboTaM U
TECTUPOBAHUIO.

OCHOBHBIE THIIBI

00BbeKkTOB si3biKa Python.

OcHoBHbIE THITBI 00BEKTOB s3bIKa Python.
N3ydenue matepuana, moAroToBKa K JilabopaTOpHBIM paboTaM U
TECTUPOBAHUIO.

OyHKIHUHA U MOAYIIH.

OYHKIUU U MOLYJIU.
N3ydyenne maTepuana, MmoAroTOBKa K JIaDOpaTOPHBIM padoTaM 1
TECTUPOBAHUIO.




6. MeToauyecKkue MaTEepHAaJIbI JJI51 CAMOCTOATEIbHO PadoThl 00yYaAIOIIUXCS MO AUCIHUTIIAHE
(Moay110)

[TporpaMmMoii TUCIUIUTMHBI IPEAYCMOTPEHO MPOBEACHHUE JJA0OPATOPHBIX PAdOT, MPEIITOIaratoImux
3aKpeIUICHUE U3YUYCHHOI0 MaTepraja U (OpMHPOBAHUE Y O0yUAIOIIMXCSI HEOOXOIUMBIX 3HAaHUH, YMEHHH U
HaBBIKOB. KpoMe Toro, BaxKHEHIIIMM 3TarioM U3y4YeHHUs TUCIUILIMHEI SBJISETCSA CaMOCTOSTENIbHAs padoTa
00y4aroIIUXCs ¢ UCIOJIb30BAHUEM BCEX CPEJCTB U BO3MOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

B 00beM camocTosATEIbHON PaOOTHI 10 AUCIUIUIMHE BKIIOUASTCS CIICAYIOIIEE:

— U3Y4YCHHE TEOPETUUECKUX BOIIPOCOB IO BCEM TeMaM JUCIUILIINHBL;

— MOJATOTOBKA K TaOOPATOPHBIM paboTam;

— MOJATrOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYICHTOB;

— MOJATOTOBKA K 3a4ETYy.

3aJI0rOM YCIIEITHOTO OCBOCHHMS JUCIMILIMHBI SBIISICTCS 0053aTeIbHOE IOCCIICHHUE MTPAKTHUYCCKUX
3aHATHUH, TaK KaK IPOITYCK OAHOrO (TeM 0oJiee, HECKOJIBKHUX ) 3aHATUH MOXKET OCJIOKHUTH OCBOCHHUE
pasjaenoB Kypca. Ha mpakTudeckux 3aHATHSAX MaTepHrall, U3JI0KEHHBIM Ha JICKIIUSIX, 3aKPeTUIIeTCS TIPH
BBITIOJIHEHUH TPAKTUYECKUX 3aJaHH.

[IpucTymas Kk U3y4eHUI0 TUCHUTLINHBI, HEOOX0UMO B TIEPBYIO OUEPEIh O3HAKOMHUTHCS C
conepxanueM PIIJ], a Takyke METOIMYECKMMU YKa3aHUSAMU 10 OPTaHU3aAIlMH CAMOCTOSITEIIbBHONW PaOOTHI.

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

— MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHSITUU MAaTepHUal U JIONIOJIHUTD €r0 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 110 TEME, UCTI0JIb3Ysl MaTepuaibl POC;

— MOJArOTOBUTHCS K TECTUPOBAHUIO, TPEAYCMOTPEHHOMY B KOHTPOJIbHBIX TOUKAX;

— MOJATOTOBUTHCS K MPOMEKYTOUHOM aTTECTaLIUH.

[Ipu Hanucanuu TporpaMM peKOMEHYETCs BHaAYajle HallucaTh IPOrPaMMHBIN KOJI CAMOCTOSITEIBHO,
a 3aTeM CPaBHUTH €T0 C KAKUM- JTUOO MpuMepoM. Takoi Moxo;] MO3BOJISIET CTYACHTaM OBICTPEE OCBOUTH
METO/IBI, CIIOCOOBI U CTHJIb HAITUCAHMS IIPOrpaMM Ha si3bike Python v cokpaTuTh BpeMs Ha €ro n3ydeHue.

PaboThI, BBITIOIHSIEMBIEC HAa TPAKTHYECKUX 3aHATHUAX, CIAFOTCS TOJIBKO JIMYHO HA 3aHATHUSAX
MIPEroaBaTelio, KOTOPBIM BeAeT rpynny. 3aJaHusl, BEIIOJIHSIEMbIC Ha KOMIIbIOTEPE, CTYICHThI CHavYaIa
MOKa3bIBAIOT TOJILKO B 3JIEKTPOHHOM BHJIE B cpejie pazpaborku PyCharm unu B HHTEpaKTHBHOM 000I0UKE
Shell. TTpu HEOOXOAUMOCTH, B IPUCYTCTBHH IPENOABATENS T0AEIBIBAIOT MM UCIPABISIOT OmuOKU. 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 BHe. CTYICHTHI, HE MPOIIIE/IINE
aTTeCTaIUI0, IOJKHBI JIMKBUAUPOBATH 3a/10JKEHHOCTh B YCTAaHOBJIEHHOM MOPSIJIKE.

7. OnleHOYHBIE MAaTePHAJIbI VISl IPOBEICHUs TEKYLIEro KOHTPOJIS YCIIeBAeMOCTH U IIPOMEKYTOYHOM
arTecTAlMU O0YYAOIIMXCS 10 M CHUIIMHE (MOLYJII0)
7.1. [lepeueHb KOMIETEHIMH C yKa3aHUEM 3TAIOB X (OPMUPOBAHMSI B IIPOLIECCE OCBOSHUS AUCIIUITINHBI

Kon u HanmeHoBaHMe
Ne KoHTponmpyemsle pa3aesnsl JUCHUATIIINHBL N Bun onenounoro
HMHJUKATOpa KOHTPOIUPYEMOHN

/T (Motyist) KOMITETEHIIIH CpeacTBa

OcCHOBHBIE THIIBI JAHHBIX, OCHOBHBIC
oneparopsl. [IpeoOpazoBanne TUIIOB
1 [nansabix. OcHOBHBIE BCTPOEHHBIE (DYHKIUU. OIIK-4.3
Opranm3anys KOHCOJIBHOTO BBOIa/BBIBOIA
JAHHBIX PA3HOTO THIIA.

HpaKTI/I‘{eCKI/IC 3aaaHusd,
TCCTHI.




OcHoOBHBIE omepaluu si3pika Python.
2 | CumBombHbIe Beraucienus. [loctpoenne OIIK-4.3
rpadukoB. bubmuorexka SymPy.

[IpakTuueckue 3amanus,
TECTBL.

[IpakTueckue 3amanus,

3 |Pabora co crpokamu. OIIK-4.3
TECTBHI.
4 | OcHoBHBIE THIIBI 00BEKTOB s13bIKa Python. OIIK-4.3 i}ﬁgnqecxne Sa/IAHI,
[IpakTuyeckue 3a1aHusl,
5 | ®yHKIIUU ¥ MOJTYJIH. OIIK-4.3 TeCTEL
6 |3auer OIIK-4.3

7.2. TunoBble KOHTPOJIbHBIC 3a/IaHUSI UJIM UHBIE MaTePUAJIbl TEKYILIETO KOHTPOJIS yCIIEBAEMOCTH,
HEOOXOIUMBIC JJIsI OIICHKU 3HAHWI, YMCHHI U HABBIKOB U (WJIH) OTBITa MPO(PECCHOHAIBHON JIeITeTHhHOCTH,
XapaKTePU3YIOIINX ATAIbl (POPMUPOBAHUS KOMIIETCHIIMA B IIPOLIECCE OCBOCHUS TUCIUTLIHHBI

KoMruiekT 3aganuii 1uist TpoBepKH C(HOPMHUPOBAHHOCTH HHIUKATOPOB JOCTHKCHUN KOMIIETCHITHIA
OIIK-4.3

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) - CUCTEMAaTH3UPOBAHHBIC, TITYOOKHE U IMOJHBIC 3HAHUS 110 BCEM pa3jieiiaMm
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;

- MIOJTHOE U TITyOOKOE YCBOCHHME OCHOBHOM U JIOTIOJIHUTEIILHON 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 CAMOCTOSATEILHO ¥ TBOPUYECKU PEIIaTh CIIOKHBIC
poOJIeMbI M HECTaHIAPTHBIC CUTYAIINH;

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

- rPaMOTHO 0OOCHOBBIBAET XO/JI PEIICHHMS 3a/aY;

- 0e3ynpevyHo BIIaJIeeT HHCTPYMEHTapHUeM YUeOHON JUCIUTUIMHBI, YMECHHUE €TI0
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MPAKTUYCCKUX 3a]1a4;

- TBOpYECKAsE CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, aKTUBHO YUacTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYIbTYPhl UCTIOTHEHHUS 3a1aHUN




Ouenka
«XOpouIoy (3a4TEHO)

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

- YCBOEHHE OCHOBHOU U JIOIIOJIHUTEIIBLHOM JINTEPATyphl, PEKOMEHIOBAHHOU
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 BOIPOCHI, YMEET JieJaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BJIaJIEET HUHCTPYMEHTAPHUEM 10 JUCUUILIMHE, YMEHHE €0 UCIOJb30BaTh B
MIOCTAaHOBKE U PELICHUHU HAYYHbIX U TPO(eCcCHOHATbHBIX 3a7a4

HaBbIKU:

- caMOoCTOsTeIbHAs paboTa Ha MPAKTUYECKUX 3aHATUSAX, YIaCTUE B IPYIIIOBBIX
00CYKJIEHUSIX, BBICOKHI YPOBEHB KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpelHU ypOBEHb CPOPMUPOBAHHOCTH 3asIBJIICHHBIX B pabouelt mporpamme
KOMIICTCHITUH;

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

Ouenka
«YJIOBJICTBOPUTEIHHOY»
(3a4TeHO)

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

- YCBOEHHE OCHOBHOM JIUTEPATYypPhl, PEKOMEHIOBAaHHOK paboveil mporpaMMoi;

- UCIIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTUIIMCTUYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA Ha BOMPOCHI, YMEHHUE JCNIaTh BBIBOJIbI 0€3 CYIIECTBEHHBIX
(1115 (03

YMEHHUS:

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

- BJIaJICCT HHCTPYMECHTApHEM YICOHOM TUCIUTIIINHBI, YMEHHE €ro UCIT0Ih30BaTh
B PEIIEHUM TUMOBBIX 3a/1aY;

- yMEEeT NoJ pPYKOBOJICTBOM IPEIOJIABATEIS PENIATh CTAHAAPTHHIE 3a7a4n
HAaBBIKU:

- paboTa 1moj; pyKOBOJCTBOM IIPENO/IaBaTells Ha MPAKTUUECKUX 3aHATHSIX,
JIOMTYCTUMBIA YPOBEHD KYJIbTYPhI UCTIOJIHEHUS 3aJ[aHUI;

- IOCTATOYHBI MUHUMAJILHBIN YPOBEHb CHOPMHPOBAHHOCTH 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 OTAENBHBIX HICTOYHUKOB, PEKOMEHIOBAHHBIX paboueil mporpaMmon mo
JTUCIHUILIAHE;

YMEHHS:

- He yM€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJM4ue TpyObIX OMMO0K

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPhl UCTIOTHEHHUS 3aIaHUN;

- HU3KUH YpOBEHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTCHITU;

- OTCYTCTBHE HAaBBIKOB CAMOCTOSITEILHON PaOOTHI;

- He MOKET 00OCHOBAThH AITOPUTM BBITIOTHEHUS 33 JaHUIN

7.4. TeopeTruecKkre BOIPOCHI U PAKTHYECKUE 3aJaHUsl ISl TPOBECHHUS IIPOMEKYTOYHOM aTTeCTalUH
o0ydJaronmxcs, HeoOX0AUMBIE ISl OLICHKH 3HAHWH, YMEHHI U HaBBIKOB M (WJIH) OTBITAa TPO(ECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIHUX 3TAIbl JOPMUPOBAHUS KOMIIETCHIIUN B TIPOIIECCE OCBOCHHUS
00pa3oBaTeNbHON MPOTPAMMBI




7.4.1. TeopeTnueckre BOMPOCHI JIJIsl TPOBEICHUSI IIPOMEKYTOYHOM aTTECTAIMK 00YUYaOIIHX CS

1. OcHoBHbIe THIBI JaHHBIX B Python. TlpoBepka tuna maHHbIX. [IpeoOpa3oBaHie THIIOB JaHHBIX.

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

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

4. Oneparopsl cpaBaenus. Oneparop Bersicuus 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. Moayns 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.

dopMaTHpPOBaHHBII BBOJ/BBIBOJ JJAHHBIX.

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 yaajleHHe 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 GyHkimu. Heobsi3aTenbHbIe MapaMeTphl U COTMOCTABICHUE TIO KITI0UaM.

[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 Pacnonoxxenue OonpcacCICHUA

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

Moaymu. [Touck monynei.

Monaynu. [ToBTopHas 3arpy3ka MOAyJIei.

Moaymu. KoMnusiius Moaysei.

Moaynu. CranmaptHeie Moayu Python.

[Takersr.

Ornpezenenue Kiacca U Co3/IaHue dK3eMILIsIpa Kiacca.

Metoapr _init ()u _del_().

OObsBreHNE HACTIEIOBAHUS.

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. KoHTeliHEpbI-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. OCHOBHI cO3J]aHUS TIPUIIOKEHUH ¢ TpaduueckuM uHTepdericom. BusyansHoe MpoeKTUpOBaHUE.
CoObITHITHOE TTPOTPaMMUPOBAHUE.

58. Moayas tkinter. OcHoBHBIC 71eMEHTBI HHTEpdeiica.

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

60. Moayas tkinter. @ yHKIIMOHATBHBIC 3JICMEHTBI YITPABICHHSL: MTOJIE CO CIIUCKOM, (DIIaXKoK,
MEPEKITI0YATENb.

61. Monayas tkinter. Kitacc Canvas. OcHoBHbIe Tpaduueckue 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, ONPEICSIOIINE MPOICAYPhl OIICHUBAHMS 3HAHUN, YMEHUM, HABBIKOB U
(unu) onbiTa MPO(heCCUOHATBHON JeSTeIbHOCTH, XapaKTePHU3YIOIIKe 3Tarbl (JOPMUPOBAHUS KOMIETSHIIHIA
[Iponienypa npoBeaeHUs MPOMEKYTOUHON aTTECTAIIMU U TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH
pErJIaMeHTUPYETCS JIOKAIBHBIM HOPMATHUBHBIM aKTOM, ONPEICIISIFOIUM TOPSIOK OPTaHU3aIlud 1
MIPOBEICHUS TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M IIPOMEXKYTOYHOM aTTECTAIMH 00YJaIOIIUXC .
[Iponienypa oneHuBaHus HOPMUPOBAHUSA KOMITETSHIIUN MTPU TIPOBEICHUH TEKYIIETO KOHTPOJIS
NpuBecHa B 1. 7.2.
TunoBbiec KOHTPOJIBHBIC 3a/IaHKS WJIM UHBIE MAaTEPHAIIbI TEKYIIIETO KOHTPOJIS IPUBECHBI B 1. 7.3.
[TpomexxyTouHas arTecTaius Mo JUCIUILIMHE TPOBOJIUTCS 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 «XOopo1mo» 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 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 aJalTHBHOCTh
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 BBISIBIISTH -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 HAa BCE 3aJIaHUS
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 BOIIpOCcax BOITPOCHI OBLIIO HEOOJIBIITUMU
MpernojiaBaTess. JIOMYIIIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJILIITUHCTBO
JIOTTOJTHUTEIIbHBIX
BOIIPOCOB.
He moxet BriOpaTh UcnbiThiBaET be3 3aTpynnenuit [TIpumensier
METOJIUKY 3aTPYAHCHUS T10 BBIOHpaeT TEOPETUYCCKHEC 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 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 C(l)OpMI/IpOBaHHOCTI/I KOMHGTCHL{Hf/'I, 3aKpPCIIJICHHBIX 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 CpeHee apuPMETHIECKOe HaXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

O11eHKa «XOPOIII0»/«3a4TEHOY BBICTABJISACTCS, €CIIU CpeiHee apu(hMETHUECKOS 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.

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. [lepeueHb OCHOBHOM M JTIOTIOJHUTEILHOM JIUTEPATYPhI, HEOOXOUMOM I OCBOCHUS JUCITUTIIUHBI

(Moyist)
. KonunuectBo

Ne ABTOp, Ha3BaHUE, MECTO U3aHMSI, U3/IaTEIbCTBO, TO/I U3/IaHUs yUeOHOH 1 /

/1 y4eOHO-METOIUIECCKON JTUTEPATYPhI aiiiﬁ?;gigicag?ép
OcHoBHAas INTEPATYPA

1 Maxkuanu Yac, Caiuakuna A., Python u ananus nanueix, Capartos: https://www.iprbooks
[Tpodobpazosanue, 2019 hop.ru/88752.html
Cysu P. A., SI3b1k nporpamMmmupoBanust Python, Mocksa: urepuer- ) .

2 | Yausepcurer Undopmarnmonnsix Texunonoruit (MHTYUT), Aii [Tu Ap ht;g;/:w;;égrﬁ ton?:(s
Memma, 2020 ) )

JonoJHuTeIbHAS JIUTEPATYPA

1 3natonoasckuii JI. M., OCHOBBI IpOrpaMMHpOBaHuUs Ha si3bike Python, https://e.lanbook.com
Mocksa: JIMK IIpecc, 2018 /book/131683
byiinaues C. K., boxnar H. 1O., ITecun 1O. B., OcHoBBI porpaMMupoBaHus http://www.iprbooksh

2 |ua s3pike Python, ExatepunOypr: Ypanbckuit heaepanbHblii yHUBEPCUTET, OF.) U /66i83 html
OBC ACB, 2014 ' '

3 bykynos C. B., bykynoBa O. B., OCHOBBI IpOrpaMMHPOBaHUs Ha S3bIKE http://ntb.spbgasu.ru/
Python, Cankr-Iletrepoypr: CIIOI'ACY, 2019 elib/01173/
enynpko B. M., SI3bIk nporpaMMupOBaHus BEICOKOTO ypoBHs Python. http://www.iprbooksh

4 | ®yHKIUHU, CTPYKTYPHI JAHHBIX, TOTIOJHUTEIbHBIE MOYH, PocToB-Ha-/{oHY, i '

Taranpor: M3naTensctBo FOxHoro dhenepanbHoro yausepcurera, 2017

op.ru/87530.html

OO6yuaromuecs u3 yrciia MHBaUI0B 1 jnil ¢ OB3 obecnieunBaroTcst meyaTHBIMU U (WITH)
3JICKTPOHHBIMH 00pa30BaTEIbHBIMH PECypcaMu B (OpMax, aIalTHPOBAHHBIX K OTPAHUYCHUSAM UX
3/I0POBBSI.

8.2. [lepeueHb pecypcoB HHPOPMAITMOHHO-TEIIEKOMMYHHKAIIMOHHOM ceTh «HTepHEeT», HEOOXOAUMBIX IS
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, HOCBSIIEHHBIH CBOOOAHO PACIIPOCTPAHIEMOMY MAKETY
sympy, npeacTaBistoniemMy coboit 6udaunorexy Python
CHMBOJIHHBIX BBIYUCIICHHIA.

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

Caiit ania ckaunBaHus rpadudeckoi 6ubamnorexku PyOQt.

https://riverbankcomputing.com

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

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
npolecca 1o AUCUUIUIMHE, BKIII0Yas epedeHb JIMIEH3MOHHOTO U CBOOOIHO pacpOCTPaHIEMOTo
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

HaumeHnoBanue yaeOHBIX ayJUTOPHUI U
MOMEILEHUH /111 CAMOCTOSITEIbHON paboThI

OcHaleHHOCTh 000PYAOBaHUEM U TEXHHUYCCKUMU
CpeacTBaMu O00y4YeHuUs

47. KoMnbpIoTEpHBIN Ki1ace

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

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

YueOHast ayTuTOpus AJIs TPOBEICHUS MPAKTUICCKUX
3aHATUH, KYPCOBOT'O MTPOCKTUPOBAHUS (BBIIOJIHEHUS
KYPCOBBIX paboOT), TPYIIOBBIX U MHAUBUAYATbHBIX
KOHCYJIbTAIIMH, TEKYILIET0 KOHTPOJIS U
MIPOMEKYTOUHOM aTTeCTaIllMi — KOMIUIEKT
MYyJIBTUMEAUHHOTO 000py10BaHus (TIEPCOHATBHBIH
KOMIIBIOTEP, MYJIbTUMEANIHBIA TIPOEKTOP, IKPaH,
ayJIuo-cucTemMa), 1ocka MapkepHas Oerasi 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 (cucteMHbli 010K,
MOHUTOP, KJIABHATYPa, MBIIIb) C MOJKIIOUEHUEM K
cetn «MHTEpHET» U 00ECIIEYCHUEM JOCTYIIA B
AJIEKTPOHHYIO WH()OPMAIIMOHHO-00pa30BaATEIIEHYIO
cpeny CIIOI'ACY.

I1O Microsoft Windows 10

Jlia naBanuaoB u i ¢ OB3 obecrieunBaroTcs CrieliMalibHbIE YCIOBUS AJIs MOJIy4eHUs
00pa30BaHMs B COOTBETCTBUU C TPEOOBaHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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