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1. Henu n 321241 0CBOEHUS IMCUMILTHHBI (MOIYJIs1)

LenstMu OCBOEHMSI TUCHUIUIUHBI SIBJISIFOTCS MOJIy4YeHHE 3HaHW, yMEHUN U HABBIKOB B 00JIaCTH
pa3paboTk 00BEKTHO-OPUEHTHPOBAHHBIX MTPOTPaMM Ha si3bike Python mist perienus mpukiagHbIX 3a/1a4 B
pa3nmuuHbIX cepax AesITEIbHOCTH Ha Oa3e:

* CHCTEMHOTO H3JI0’KEHHSI OCHOB aJITOPUTMUYECKOTO s3bika Python, ero Bo3amMoskHOCTE#H 110
pa3paboTke 00BEKTHO-OPUEHTUPOBAHHBIX IIPOTPAaMM U IIPOTPAMMHBIX CUCTEM;

* 03HAaKOMJICHHSI CTY/IEHTOB C COBPEMEHHBIMH TEXHOJOTUSMU U HHCTPYMEHTaIbHBIMU
CpeICTBAaMU pa3padOTKH MPOTrPAMMHOI0 0OECIeUeHHUsl, OCHOBHBIMU CTPYKTYpaMH JaHHBIX U METOJaMU
paboThl C HUMH, B TOM YHUCJIE C UCIOJIb30BaHUEM OUOIMOTEKN CTaHIAPTHBIX MOAYJIEH.

3aiayaMy OCBOCHHMSI TUCIUTUIUHBI SIBIISIFOTCS:

* 00y4yeHHE CTy/IEHTOB HaBbIKaM [TOCTAHOBKH 3a/1a4uM, pa3paboTKu alrOpUTMOB, BEIOOpa
CTPYKTYpbI U BU3YyaJIU3allUH TaHHBIX;

* COCTaBJICHUS KaK MPOIETypPHO-OPUEHTUPOBAHHBIX, TAK U 00BEKTHO-OPHUEHTUPOBAHHBIX
nporpamm Ha si3bike Python s perieHus mmpoKkoro Kpyra MpUKIaIHbIX 33/1a4 B HAYYHbBIX, HHKCHEPHBIX U
SKOHOMMUYECKUX pacyeTax, 00paboTKH TeKCTOBOM, rpaduueckoil u apyroi nHbopMauu.

2. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHMsI MO JUCIUILIHHE (MOYJII0), COOTHECEHHBIX C
HHAUKATOPAMHM JOCTUKEHUSI KOMIETeHIH i

Kon u HanmeHnoBaHue Kon u HaumeHoBaHue [Inanupyemsble pe3yabTaThl 00y4eHUs 1O
KOMIIETEHIIUU MHMKATOpa JTOCTHKEHUS JTUCIUIUTHHE, 00€CTIeUnBaIOLINE JOCTIKEHIE
KOMIIETEHIIUU IUTAaHUPYEMBbIX pe3ynbTaToB ocBoeHust OIIOI]




ITIK-1 Cnocoben
IIPOEKTHPOBAThH U
pa3pabaTsiBaTh
IIPOrPaMMHOE
obecrneucHUe

[1K-1.3 Pa3zpabarbiBaeT
MporpaMMHOE 0OecTieYeHue,
CTPYKTYPBI TaHHBIX, 0a3bI
JAHHBIX WU MPOTrPaMMHbIE
uHTEepQEich

3HaeT

- OCHOBHBIC napagurmbl 00BEKTHO-
OPUEHTUPOBAHHOTO MTPOTPAMMHUPOBAHNS;

- OCHOBHBIC (DYHKIIMH U KJIacChI si3bIka Python;

- OCHOBHBIE CTPYKTYPBI IAHHBIX;

yMmeet

- pa3pabaThIBaTh MPOrpaMMHOE 00ECIICUCHUE B
00BEKTHO-OPHEHTUPOBAHHOM CTHIIC;

- HCII0JIb30BaTh pu pa3paboTke
IIPOrpaMMHOTO OOecCIeYeHUsT OUOIMOTCUHBIC
(GYHKINH, KJIACCHI U CTPYKTYPHI JAHHBIX S3bIKA
Python;

- cO3/1aBaTh MOJIH30BATECIILCKHE HHTEP(EHCHI, B
T.4. Tpapuaeckue;

- CO3/1aBaTh COOCTBEHHBIC CTPYKTYPHI IAHHBIX
BJajeeT

- pa3paboTKK OOBEKTHO-OPUEHTUPOBAHHOTO
IIPOrPaMMHOI0 oOecrieueHus c
MCII0JIb30BAHNEM CTaHJIAPTHBIX CPEACTB S3bIKa
Python;

- pa3paboTKH OOBEKTHO-OPHUEHTUPOBAHHOTO
IIPOrPaMMHOI'0 oOecrnievyeHus c
MCIIOJIb30BAHUEM  NPUKIAIHBIX  OHOJIMOTEK
s3bika Python;

- pa3paboTKu rpa)uYECKUX MOJIb30BATEIbCKUX
UHTEp(EHCOoB;

- pa3pabOTKH HECTAHIAPTHBIX THUIIOB JTAHHBIX;

- pa3pabOTKK COOCTBEHHBIX CTPYKTYP JIaHHBIX;

IIK-1 Crnocoben
HpOGKTI/IpOBaTI) nu
paszpabaThiBaTh
MPOrPaMMHOE
obOecrieueHue

[1K-1.4 lemoHCTpUpYET
paboToCcrocoOHOCTh
MIPOTrpaMMHOTO 00€CTIeUeHuUs],
CTPYKTYpHI TaHHBIX, 0a3bI
JTAHHBIX WU TPOTPAMMHBIX
uHTepdeiicon

3HaeT

- OCHOBHBIC 3Tarnbl cOopku Python-mpoekToB B
Pa3IMyYHBIX cpefax pa3paboTKu;

- OCHOBHBIE CIIOCOOBI OTJIAJKU IPOrPaMMHOTO
obecIreyeHus;

ymeet

- BBLIIBIATL OIIHMOKHA U ACMOHCTPHUPOBATH
paboToCIoCOOHOCTh MIPOrpaMMHOT0
obecIreyeHus;

- cobuparh u 3amyckaTh Python-mpoekTsr B
Pa3IUYHBIX Cpeliax pa3paboTKH;

BJIa/I€eT

- OTJIJKK TPOrPaMMHOrO oOecreveHusl Ha
si3bike Python;

- cOopku wu 3amycka Python-mpoektoB B
Pa3IMYHBIX cpeaax pa3paboTKH.

3. Yka3anue MecTa AUCUHMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30oBaTe/IbHOM POrpaMMBbl

Hannas qucnuriauHa (MoIyIb) BKIrodeHa B biok «/lucuummast, mongymu» b1.B.04 ocHoBHOM
npodeccuoHabHON 00paszoBarenbHoi porpammel 01.03.02 [MpuknagHas maTemaTuka 1 “UHOpPMATHUKA 1
OTHOCHTCSI K 4acTH, pOpMHUpPYyeMON ydaCTHUKaMHU 00pa30BaTeIbHbIX OTHOIIEHUH y4eOHOr0 IUIaHa.




[IpeamecTByromMe TUCIUTLTAHBI

KOII U HAMMCHOBAHUEC MHAUKATOpAa

/1 JOCTHIKEHUS] KOMITETCHIIUN
1 |WudopManmoHHbIE TEXHOIOTHH VYK-1.1, YK-1.2, YK-1.6
3HATh:
- OCHOBHBIE MOHATUS HHPOPMATHKY;
- OCHOBBI pa3pabOTKH aJrOPUTMOB;
- OCHOBHBIE THIIBI IaHHBIX;
- OCHOBHBIE CTPYKTYPBI JaHHBIX;
- OCHOBHBIE MEXaHU3MbI 00pa0OTKH HHPOPMAIINH B TaMATH KOMIIBIOTEPA;
- OCHOBHBIE MPUHIUIIBI TPOLEAYPHO-OPUEHTUPOBAHHOTO MIPOTPAMMHUPOBAHHUS;
- OCHOBHBIE MAPaJAUTrMbl 00bEKTHO-OPUEHTHUPOBAHHOTO IPOTPAMMUPOBAHHSL.
YMETh:
- paboTaTh Ha EPCOHAIBHOM KOMIIBIOTEPE;
- [10JIb30BAThCS ONEPALMOHHON CHCTEMOII;
- HCIIOJIb30BAaTh BO3MOKHOCTH BBIYMCIUTEIBHON TEXHUKU U IPOrPAMMHOTO 00€CIIeUeHHUSI.
BJIQJICTh:
- IEPBUYHBIMHU HABBIKAMH U OCHOBHBIMH METO/IaMHU PEILICHUSI MATeMAaTUYECKUX 3a/1a4;
- HaBbIKaMU paboTHI ¢ y4eOHOM TUTEepaTypoii;
- OCHOBHBIMU MpUEMaMu pabOThI HA KOMITBIOTEPE C MPHUKJIAIHBIM IPOTPAMMHBIM 00ECIIEUeHUEM.
Ne n Kox n HauMeHOBaHME HHIUKATOPA
/11 OCICAYIOTIC HCIUTLITHBL JIOCTYIKEHUS] KOMITCTCHITUU
YK-1.1, YK-1.2, YK-1.3, YK-1.4,
YK-1.5, YK-1.6, YK-2.1, YK-2.2,
YK-2.3, YK-2.4, YK-3.1, YK-3.2,
YK-3.3, YK-3.4, YK-3.5, YK-3.6,
YK-4.1, YK-4.2, YK-4.3, YK-4.4,
YK-5.1, YK-5.2, YK-5.3, YK-6.1,
YK-6.2, YK-6.3, YK-6.4, YK-6.5,
VYK-7.1, YK-7.2, YK-7.3, YK-7.4,
YK-8.1, YK-8.2, YK-8.3, YK-8.4,
BrlirotHeHME M 3a1uTa BBIMYCKHOM KBaTU()UKAITMOHHOM YK-9.1, VK-9.2, VK-9.3, YK-9.4,
1 6 YK-9.5, YK-10.1, YK-10.2, YK-10.3,
paboTH OIIK-1.1, OIK-1.2, OMK-1.3, OIK-
2.1, OIIK-2.2, OIIK-2.3, OIIK-3.1,
OIIK-3.2, OIIK-4.1, OIIK-4.2, OIIK-
4.3, OIIK-5.1, OIIK-5.2, OIIK-5.3,
IK-1.1, TIK-1.2, T1TK-1.3, TIK-1.4,
IK-2.1, T1K-2.2, T1TIK-2.3, TIK-3.1,
IK-3.2, TIK-3.3, [1K-4.1, T1K-4.2,
[1K-4.3, TIK-4.4, TTK(1T)- 1.1, TIK(1T)-
1.2, TIK(I0)-1.3, TIK(11)-1.4, TIK(1T)-
1.5
2 |IIporpaMmmupoBaHue B Tpa@HUECKUX MaKeTax TK(LT)-1.2, ITK(L1)-1.3

4. O0beM TUCUHMILIMHBI (MOIYJIS) B 3a4€THBIX €IUHUIAX ¢ YKA3aHUEM KOJNYECTBA aKaJeMUYeCKUX
4acoB, BbIIeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4arouuxcs ¢ npenogasaresieM (1o BUaaM y4eOHbIX
3aHATHI) M HA CAMOCTOSATEJbHYIO Pa00Ty 00y4Yarommxcst




W3 HuX 9acel

Cemectp

Bu, €OHOI paboTHI Beero Ha
Ayd p qacoB IPaKTU4YECKYIO 6
HO,E[FOTOBKy
KoHTakTHas padora 32 32
[paktuueckue 3ausatus (Ip) 32 32 32
Huast KOHTaKTHAs padoTa, B TOM YHCIe: 0,8 0,8
KOHCYJIbTAIlUU 110 KYPCOBOH paboTe (MIPOoeKTy), 0.4 0.4
KOHTPOJBHEIM padotam (PI'P) ' '
KOHTaKTHas paboTa Ha aTTeCTAIMIo (caJa 3a4deTa,
3adeTa ¢ OICHKOM; 3aIuTa KypCOBOH PabOThI 0,4 0,4
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))
KOHTaKTHas paboTa Ha aTTECTALMIO B CECCHIO
(KOHCYJIbTAIUS TTepe]] SK3aMEHOM U c1adya
Yachl HA KOHTPOJIb 4 4
CamocrositesibHasi pa6ora (CP) 35,2 35,2
O611ast TPYA0EMKOCTh AMCUMIIIUHBI (MOYJIs1)
qackl: 72 72
3ayeTHbIe eIMHHUIbI: 2 2




5. Copep:kanne IUCHUIIMHBI (MOAYJIfA), CTPYKTYPHPOBAHHOE MO pa3iesiaM (TeMaM) ¢ YKa3aHUueM

OTBECJICHHOI'0 HA HUX KOJINYECTBA aKaACMUY€CKUX YaCOB U BU/10B y‘lCﬁHLIX 3aHATHH

5.1. TemaTuueckuii 1aH AUCUMILIUHBI (MOJYJISA)

KonTakTHast padoTa (110 yueOHBIM

3aHATHSIM), Yac. Kon
o HWHJIUKATOP
E a
Ne Pasznmensl qUCIUTIIHHEI ‘2 KA I3 P CP Beero, JIOCTHKEHH
8 W3 HUX W3 HUX W3 HUX Hac. a1
Ha Ha Ha KOMIICTCHIT
BCETO T;Eﬁ;g BCETO 22351; BCETO 22351; nun
noaro- moaro- moaro-
TOBKY TOBKY TOBKY
1. |1 paznen. IIporpamMmmupoBanue
Ha si3bIke Python
OCHOBHBIE THIIBI JAHHBIX,
OCHOBHBIE OTIEPATOPHI.
[Ipeo6GpazoBanue TUIIOB
11 |AaHHBIX. OcCHOBHEBIE 6 2 2 3 5 I1K-1.3,
" | BcTpocHHBIC (YHKITUH. IIK-1.4
Opranu3anusi KOHCOJIBHOTO
BBOJIa/BBIBOIA IAHHBIX PA3HOTO
THUTIA.
OCHOBHBbIE OTIEpaLIUH SI3bIKA
19 Python. CumBosbHBIE 5 4 4 4 8 IK-1.3,
" | Beruncnenus. [loctpoenue [IK-1.4
rpa¢ukoB. bubnamorexa SymPy.
13 PaboTa co cTpokamu. 6 4 4 4 8 [1K-1.3,
""" | PerynspHble BbIpaKeHUS. [1K-1.4
OcHOBHBIE THUIIBI OOBEKTOB [1K-1.3,
14. si3bika Python. 6 4 4 4 8 IK-1.4
DOYHKIIUUA U MOAYJIIH. [1K-1.3,
L5 O6paboTka UCKITIOYEHU I 6 2 2 321 52 IIK-1.4
OOBEKTHO-OPUEHTHUPOBAHHOE TK-1.3
1.6. | mporpammupoBaHue Ha si3bIKe | 6 4 4 4 8 HK-ll 4’
Python. '
Pabora c daitnamu u
KaTtajoramu. B3aumonercreue IK-1.3
1.7. | c omepanMOHHON CUCTEMOM. 6 4 4 4 8 HK-ll 4’
[udposanue cTPOK. '
KoanpoBka CTpok.
PazpaboTtka npuinoxeHuii ¢
rpaduueckum
18. IIO0JIb30BaTEILCKUM 6 9 5 3 5 [1K-1.3,
uHTEp(EiicoM ¢ MOMOIIBI0 IK-1.4
rpaduueckoit oudarorexu TK.
OCHOBHBIE OJXO]IBI.
PazpaboTka npuinoxxeHuii ¢
rpaduueckum
19, IIOJIb30BaTEILCKUM 6 2 5 3 5 [1K-1.3,
uHTEp(EicoM ¢ MOMOIIBI0 IK-1.4
rpadudeckoit oudarorexu TK.
OCHOBHBIE BUKETHI.




1.10 | Co3nanue rpaduaeckux 6 4 4 3 7 T1K-1.3,
n300pakeHu. AHMMaLus. [K-1.4
2. |2 pa3znen. MHas KOHTaKTHAs
paborta
I1K-1.3,
2.1. [nas xoHTakTHas pabora 6 0,8 K-1.4
3. |3 pa3gen. Kontpoinb
I1K-1.3,
3.1. | 3auer 6 4 K-1.4

5.1. [IpakTrueckue 3aHATUS

HanmenoBanme pasaciia

pJ::ﬂ 1 TEMBI MPAKTHECKAX HaumenoBanue u cosiep:kanne IpakKTHUECKUX 3aHATHI
3aHATUN
OCHOBHBIE THIIBI OcHOBHBIE THIIBI TAHHBIX, OCHOBHBIE oneparopsl. [Ipeobpa3oBanue TUIOB
JAHHBIX, OCHOBHBIE | aHHBIX. OCHOBHbIE BCTpOEHHbIE (DyHKIMHN. OpraHu3anus KOHCOIbHOTO
OIIEpaTopBl. BB0/1a/BBIBOJIA JAHHBIX PA3HOTO THIIA.
IIpeo6pazosanne Tunos | OCHOBHBIE THIIBI IaHHBIX, KII0UEBHIE ClI0Ba s13b1ka Python. ITpoepka
nanabix. OcHoBHBIe | THIIOB. [IpeoOpa3oBanue TuoB naHHBIX. OCHOBHBIE OIIEPATOPEI.
! BcTpoeHHble GyHKIUK. | OCHOBHBIE BCTPOEHHBIE (DYHKIHH.
Opranuzanus KoHcobHBII BBOJI/BBIBOJI IaHHBIX pasHoro Tuma B Python.
KOHCOJIBHOTO
BBOJIa/BBIBOJIA IAHHBIX
pa3HoOro THMa.
OcHoBHbI€ oreparuu s3pika Python. CuMBOJTbHBIC BEIYHCIICHUS.
ITocTpoenue rpadukos. bubmuorexka SymPy.
OcHoBHbIE ONEPaN | Ocopppre orneparuu s3pika Python. Opranusaiiusi BRIYUCICHUH ¢
sspika Python. MOMOIIIBIO IIUKJIOB U YCTIOBHBIX OMEPALIUA.
2 CumBoIbHbIE Moaynes math: padora ¢ MaTeMaTH4eCKUMH (QYHKITUSIMH.
BBIMHCIICHHA. Moayns random: reHeparus CyJaiiHbIX YHUCEI.
Tloctpoenme rpauKOB. | Cyvponpnpie BprmcTeHMs B Python. CumBoJIbHBIE TIEpEMEHHBIC U
brbmiorexa SymPy. | oo mpie BBIPAKEHUSI. BpIuncIeHnEe CUMBOJIBHBIX BBIPAXKEHUI.
I'paduxa B Python. bubnanorexa SymPy.
Pabora co ctpokamu. PerynsipHblie BoIpaskeHUsI.
Coznanue cTpok. Ypasisitolye rnocienosareabHoctu. @opmatupoBaHue
Pabora co crpokamu. cTpok. OcHOBHBIE (DYHKIIMHU 11 PaOOTHI CO CTPOKAMHU.
3 PerynspHere Perynsapusbie BeipaxkeHus. OCHOBHbIE METaCUMBOJIbI. OCHOBHBIE
BBIPAKCHHL. KOMOHMHAIMKU CUMBOJIOB. OCHOBHBIE (DYHKIIMH U METOJIBI JIJIs TIOMCKA
TEKCTOBBIX ()ParMeHTOB.
OcHoBHbIE THITBI 00BEKTOB s3bIKa Python.
OCHOBHBIE THUIIBI OcHoBHBIE THITB 00BeKTOB s13biKka Python. Crmcku. Kopresxku.
4 00beKTOB s13bIKa Python. | MuoxecTBa. CrioBapu. OCHOBHBIE DYHKIMHU ISt PAOOTHI ¢ 00BEKTAMH
si3pika Python.
Oyukunu 1 Mmoynu. O0paboTKa UCKITIOYEHHH
[Tonp3oBarensckue GyHkiuu. O0IaCTh BUAMMOCTH TTEPEMEHHBIX.
[ToacranoBka aprymenToB. Bo3Bpamienue 3HaueHui. Bei3oB GhyHKIINN.
HeoOs3arenpHbie aprymeHTsl. [lepemMeHHOe YKcio mapaMeTpoB (yHKIUH.
DYHKIUH 1 MOJYJIH. BosBpamenne 3nauenuii. Micnonb3oBanue oOpaTHOTO BHI30BA.
5 O6paboTka AnoHumHBIC QyHKIIH. OYHKIHH- TeHepaTophl. BioxxeHHbIe G yHKIIUN.
HUCKTIOUCHUI Monynu u naketsl. MucTpykius import. Muctpykius from. Ilytu moucka

Moxyieit. [loBTopHas 3arpy3ka Moayneil.

O0paboTtka uckirouenuit. MacTpykims try...except...else... finally.
Wucrpykuums With...as. OCHOBHBIE KITaCChl BCTPOCHHBIX UCKITIOYCHUH.
[Tosp30BaTENBbCKUE UCKITFOUEHUS.




OOBEKTHO-OPUCHTHPOBAHHOE TIPOTrPaMMHUpPOBaHKE Ha si3bike Python.
Knaccer u 00bekThI B Python. Jlanusie kiacca. Metozp! kinacca. Coznanue
sK3eMIuIsIpa kinacca. Jloctyn k atpubyram kinacca. OOBEKTHI B KAUeCTBE
aprymeHToB (yHkmnuii. OObeKThI, BO3BpamaeMblie GpyHKInen. CBOMCTBa

ObnekTHO- Knacca. JleKopaTophl KJIacCoB.
6 OPUCHTHPOBAHHOC | Hacnenopanne. MHOKECTBEHHOE HaceoBaHue. Ileperpyska oneparyii.
MpOrpaMMHPOBAHNC HA | Crarpyeckme MeTombl. AGCTpaKTHBIE METOIBI. Peanmsanus
sspike Python. nonumopdusma B Python.
Crenuanbsabie MeTObL. [leperpyska oneparopoB. CTaTHYECKHE METOTBI.
AOcTpakTHBIe MeTOIbl. OrpaHHUYEHUE TOCTYIA K UACHTU(DHUKATOPAM
BHYTPH KJIacca.
Pa6ota ¢ daitmamu u katanoramu. B3aumoelicTBue ¢ onepanuoHHOI
cucremoit. [lIudposanue ctpok. Koauposka cTpoxk.
Pa6ota ¢ daitmamu. OTKphITHE/3aKpBhITHE (aiiina. MeToas! 11t paboThI ¢
Pabora ¢ daiinamu u (baiimamu.
KaTaJIoramu. OrtkpaiTe daiina. Meroas! 171 paboTsl ¢ daiinamu. JocTyn K daiinam c
B3aHMOﬂeHCTBH§ ¢ |momomisto Momyns 0. IlepeHanpasneHue BBoaa/BeiBoa. CoXpaHeHHe
! OnepatnoHHONn 00BEKTOB B (aiin. 3akpbiTre (aiina.
CHCTCMOH. B3aumoseiicTBHE ¢ onepaloHHol cucTeMoii. PaboTa ¢ kaTanoramu.
ludposanue CTPOK. | @yygrun jis manumyuposanus baiiiamu. [onyuenne undopManmy ot
Konmposka cTpok. ONepalOHHON CHCTEMBI.
[lIudpoBanue ctpok. OCHOBHBIE METOIbI IMU(PPOBAHKS CTPOK.
Komuporka ctpok. OCHOBHBIE METOIbI KOJIUPOBKH CTPOK.
Pa3paboTka npuioxeHui ¢ rpapuuecKuM moJIb30BaTeIbCKUM
PaBpa6OTK? uHTepdeiicoM ¢ moMoInbio rpaduueckoi 6ubmmoreku TK. OCHOBHBIE
IIPHIIOXKEHHUH C ITOIXOIEL
rpaguraeckum OcHOBHBIE TPUHITUIIBI paObOTHI rpaduuecknx 6udmorek. OCHOBHbBIE
8 T10JIb30BATE/IbCKIM 3Talbl CO3/IaHM OKOHHOTO HHTep(eiica. PazmerieHue KOMIIOHEHTOB B
uuTepericom ¢ . | oxHax. Menemxkeps! pazmenienus. BbIBOI TEKCTOBBIX COOOIIEHHI C
MIOMOIIIBIO TPapHHIeCKoH MTOMOIIBIO BUKETOB. VICIIONb30BaHNE CTAaHAAPTHBIX JTHAJIOTOBBIX OKOH.
oubmmorexu TK.
OcCHOBHBIE TTOJIXO/IBI.
Pa3zpaboTka npunoxxeHuii ¢ rpaguaecKuM moJIb30BaTEIHCKUM
Pasp a6OTKfl uHTepdeiicom ¢ momolnkko rpadpudeckoit ondaroreku TK. OCHOBHBIC
MIPUIIOKEHUH C BUIDKETHL
rpagureckuM Pa3zpaboTka rpaduyeckoro nnrepderica ¢ moMoIbio rpadguuecKoi
9 T10JI30BATE/IbCKIM oubmmoreku TK. Co3iaHre OCHOBHBIX 3JIEMEHTOB YIIPABICHHS: KHOTIOK,
uuTepdericom ¢ . | bmaxkoB, nmepexmrouateneit, cnuckoB. O6paboTKa COOBITHH.
MOMOIIIbIO TpadudecKon
oubmmorexu TK.
OCHOBHBIE BUIKETHI.
Coznanne rpaduuecknx U300pakeHUi. AHUMAIHS.
Coznanue rpapuueckux | Co3nanue rpapuyecknx u3odpaxenuii. Kimace Canvas. Co3anue
10 M300paKeHHi. rpadudecKkux NpuMUTHBOB. MneaTudukaropsr. Terun. AHUMAIUSI.
AHuMaIms. Jo6asienne n3obpaxenuit u3 aina. PazpaboTka nmpunoxeHus ¢

rpauuecKuM MoJib30BaTEIbCKUM UHTEP(HEHCOM.

5.2. CamocrosTenbHas paboTa 00yJaronxcs

Ne | HaumeHnoBaHue pasaena o
CopneprkaHue caMOCTOSATENbHOM paboThI
pa3a| IUCHHIUTMHBI U TEMBI
OCHOBHEIC THIIEI OcHoBHbIE THIIBI JAHHBIX, OCHOBHBIE oniepaTopsl. [IpeoOpa3oBanue TUIIOB
naHHbIX. OCHOBHBIE BCTpOeHHbIe QyHKIIMU. OpraHu3aiis KOHCOIbHOIO
JTAHHBIX, OCHOBHBIC
1 BBOJIa/BBIBOJIA IaHHBIX Pa3HOrO TUIMA.

OTIEPATOPBHI.
[IpeoOpa3zoBanue TUIIOB

I/ISYLICHI/IC Marepuraia, moAroToBKa K NpakKTUUYCCKHUM 3aHATUAM U




naHHbIX. OCHOBHEBIE
BCTPOEHHBIE (DYHKIIUU.
Opranuzanus
KOHCOJIBHOTO
BBOJIa/BBIBOJIA JAHHBIX
pPa3HOro THIIA.

TECTUPOBAHUIO.

OCHOBHBIE OITEparuu
s3b1ka Python.

OcHoBHbI€ orepaluu s3bika Python. CuMBOJTbHBIC BEIYHCIICHUS.
ITocTpoenue rpadukos. bubmuorexka SymPy.

5 CHUMBOJIbHBIE N3yuenune marepuana, MoAroTOBKA K MPAKTUYCCKUM 3aHATHSAM U
BBIYMCIICHHS. TECTUPOBAHUIO.
ITocTpoenue rpadukoB.
bubmuorexa SymPy.
Pabora co CTPOKaMHU. Pabora co CTpOKaMHU. PCFYJISIprIe BLIpAXXCHMUA.
3 Perynspasie N3yuenue maTepuaa, MoAroToOBKa K IPAKTUYCCKUM 3aHATUSAM U
BBIPAXKECHUS. TCCTUPOBAHUIO.
OcHOBHbBIE THITBI 00BEKTOB s13bika Python.
4 OCHOBHbIE THIIBI N3yuenune maTepuaa, MoAroTOBKa K MIPAKTHYCCKUM 3aHATHAM U
00BeKTOB s3b6IKa Python. TeCTHPOBAHIIO.
dynkuu 1 Moaynu. O6paboTKa UCKITIOUYCHHHA
5 DYHKLHMY U MOLYJIH. _ |A3ydyenue maTepuana, moAroTOBKa K MPAKTHUYCCKUM 3aHITHIM U
O0paboTKa HCKITIOYCHNUH | . CTHPOBAHHIO.
OOBeKTHO- OOBEKTHO-OPHUEHTHPOBAHHOE ITPOrPaMMHUPOBaHKe Ha s3bike Python.
6 OPHUEHTHPOBAHHOC N3yuenune marepuana, MoAroTOBKa K MPAKTUYCCKUM 3aHATUSAM U
IIporpaMMHpOBaHUE Ha | TECTUPOBAHHMIO.
si3bIke Python.
Pa6ora ¢ daitnamu u | Pabora ¢ daitnamu u katanoramu. B3auMozeiicTeue ¢ onepanuoHHOM
KaTajoraMH. cucremoit. lllnudpoanue crpok. Koguposka cTpok.
Bs3aumozeiictBue ¢ N3yyenune matepuaiia, MOAroTOBKAa K NPAKTUYSCKHUM 3aHSATUSIM U
7 OTICPAIIMOHHOMN TECTUPOBAHUIO.
CHCTEMOM.
[[ndpoBanue CTPOK.
KoaupoBka cTpok.
Pa3zpaboTka npunoxxeHuii ¢ rpaguaecKuM moJIb30BaTEIHCKUM
Pa3pa60TK51 uHTepdeiicomM ¢ moMoInsio rpaduueckoi onbdmmoreku TK. OCHOBHBIE
TIPHJIOKEHUH C TOAXObL.
rpaguaecKuM W3ydeHne maTepuana, MoAroToBKa K MPAKTUYCCKUM 3aHSATHIM U
8 TOJIL30BATEIBCKUM TECTHPOBAHHIO.
uHTepdeiicom c
MOMOIIbIO TpadudecKon
oubanorexku TK.
OCHOBHBIE TTOAXO/BI.
Pa3paboTka npuioxeHui ¢ rpaguIecKuM MoJIb30BaTEIbCKUM
Pa3pa60TKf¢ uHTepdeiicom ¢ momorisio rpaduueckoit onommoreku TK. OcHOBHBIE
TIPHJIOKEHUH C —
rpaguaecKuM W3y4eHne maTepuaia, MoAroTOBKa K MPAKTUYCCKUM 3aHATHAM U
9 TONIL30BATEIBCKUM TeCTHPOBAHHIO.
uHTepdeiicom ¢
MOMOIIbIO TpadudecKoi
Ooubanorexku TK.
OCHOBHbBIC BUJIKETHI.
Cospanue rpadhuyeckux Co3znanue rpaduuecKux U300pakeHUH. AHIUMAITHS.
10 H300paKeHMI. N3yuenune maTepuana, MOAroTOBKA K MPAKTHYCCKUM 3aHATHSAM U

AHuMmanus.

TCCTUPOBAHUIO.




6. MeToauyecKkue MaTEepHAJIbI J1JI51 CAMOCTOATENbHOI PadoThl 00yYAOIIMXCS MO TUCHUNIMHE
(Moay110)

IIporpamMmoi IUCHUTIIMHBI MPEAYCMOTPEHO MPOBEJICHUE MPAKTUUYECKUX 3aHITUI, MPEANONaraimx
3aKpEIUICHUE U3YUCHHOI0 MaTepraja U (OpMHPOBAHUE Y O0yUAIOIIMXCS HEOOXOIUMBIX 3HAaHUH, YMCHHH U
HaBBIKOB. KpoMe Toro, BaXKHEHIIIMM 3TarioM U3y4YeHHUs TUCHUILINHBI SIBJISCTCS CaMOCTOsATEIbHAs padoTa
00yJaronuXxcs ¢ UCIOJb30BAaHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTeIIbHBIX
TEXHOJIOTHH.

B 00beM camocTOsATEIbHON PaOOTHI IO AUCIUILIMHE BKIIOUASTCS CIICAYIOIIEE:

— U3yYE€HHE TCOPETUUECKUX BOIIPOCOB 10 BCEM T€MaM JUCIUILIMHBI,

— MOJTOTOBKA K MMPAKTUUYECCKUM 3aHSITHUSM;

— IOJrOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTY/ICHTOB;

— IIOJrOTOBKA K 3a4ETy.

3aJI0rOM YCIIEITHOTO OCBOCHHMS JUCIMILIMHBI SBIISICTCS 0053aTeIbHOE IOCCIICHHUE TPAKTHUYCCKUX
3aHATHUH, TaK KaK IPOITYCK OAHOrO (TeM 0oJiee, HEeCKOJIbKHX ) 3aHATHI MOXKET OCJIOKHHUTH OCBOCHHUE
pazaenoB Kypca. Ha mpakTUYeCKuX 3aHATUSIX MaTepuall, U3JI0KEHHBIN Ha JICKLIUIX, 3aKPEIIISeTCS IPU
BBITIOJIHEHUH MIPAKTUYECKUX 3aJaHUM.

[Ipuctymas K U3y4eHUI0 TUCHUTLINHBI, HEOOX0IUMO B TIEPBYIO OUEPEIh O3HAKOMHUTHCS C
conepxanueM PIIJ], a Takyke METOIMYECKMMH YKA3aHUSAMU 110 OPTaHU3aIlUHA CAMOCTOSITEIIbHON paboTHI.

[Ipu moATrOTOBKE K MPAKTHYESCKUM 3aHATHIM M B paMKaX CaMOCTOSTEILHON pabOThI 110 M3YYCHHUIO
JTUCIUTIIMHBI 00y4YaroImuMCcsi HEO0X0IUMO:

— MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHSITHU MAaTepUal U JIONIOJIHUTD €70 C y4eTOM
PEKOMEHJOBAHHOM MO IAaHHOW TeMe JIMTEpaTyphl;

— MPU CaMOCTOSITEILHOM M3YY€HUU TEOPETUUECKON TEMBI CAeNaTh KOHCIIEKT, UCIIOJIb3YS
pexoMenoBaHHbIe B PIIJ] ncrounuku;

— BBIMOJIHUTH MTPAKTUYECKUE 3aJJaHKs B paMKaxX U3y4aeMOM TEMbI;

— OTBETUTb Ha KOHTPOJIbHBIE BOIIPOCHI 10 TeME, UCTI0JIb3Ysl MaTepuasibl POC;

— MOJATOTOBUTHCS K TECTUPOBAHUIO, TPEAYCMOTPEHHOMY B KOHTPOJIbHBIX TOUKAX;

— MOJATOTOBUTHCS K MPOMEKYTOUHOM aTTECTALIUH.

[Ipu Hanucanuu mporpaMM peKOMEHYETCsl BHaYajle HallMcaTh IPOrpaMMHBIN KOJT CAMOCTOSITENIbHO,
a 3aTeM CPaBHUTH €T0 C KAKUM- JTUOO MpuMepoM. Takoi 1Mo x01 O3BOISET CTYASHTaM ObICTpEe OCBOUTH
METO/IBI, CIIOCOOBI U CTHJIb HAITUCAHMS IPOrpaMM Ha si3bike Python v cokpaTuTh BpeMs Ha €ro nu3ydeHue.

PaboThI, BBITIOJIHSIEMBIEC HA TPAKTHYECKUX 3aHATHUAX, CIAIOTCS TOJIBKO JUYHO HA 3aHITHAX
MIPEIoaBaTelio, KOTOPBIM BeeT rpynny. 3aJaHus, BEIOJIHIEMbIE HA KOMITbIOTEPE, CTYACHTHI CHavyasia
MIOKa3bIBAIOT TOJILKO B 3JIEKTPOHHOM BHJIE B cpejie pazpaborku PyCharm unu B HHTEpaKTHBHOM 000I0UKE
Shell. TIpu HEOOXOAMMOCTH, B IPUCYTCTBUHU IPENOJABATENS JOACIBIBAIOT WIIH UCIIPABIISIOT OMUOKH. Eciu
TpeOyeTcs pacnedyaTaTh BBIMOJHEHHbBIE Pa0OTHI U CIaTh UX B OyMaXXKHOM BHUJIE, MPEIOAaBaTe b TOBOPUT 00
9TOM Ha 3aHATHUSIX.

Htorom n3ydeHus TUCHUTIIMHBI SIBJISIOTCS KOHTPOJIbHAS paboTa ¥ 3a4eT. 3a4eT MPOBOAUTCS 110
pacniucanuto. dopma nMpoBeIeHNS 3aHATHS MOXKET OBITh YCTHASI, MUCbMEHHAS U B DJICKTPOHHOM BHJIC.
CTylleHTBl, HE MPONIEIITNE aTTECTAIUIO, I0KHBI IUKBUAUPOBATH 3a/10JKEHHOCTh B YCTAaHOBJIEHHOM
TOPSJIKE.

7. OueHOYHbIe MATEPHUAJIBI VIS IPOBEAEHUSA TEKYIEero KOHTPOJISl YCIeBAeMOCTH Y MIPOMEKYTOYHOM
arrecTauMu 00y4aroMXCcs M0 AMCHUILINHE (MO1YJII0)
7.1. [lepeueHb KOMIETEHIINH ¢ yKa3aHUEM 3TAIOB UX (HOPMUPOBAHHSI B MPOILIECCE OCBOCHUS AUCIIUITITUHBI

Kox n HaumenoBanue
No KonTponupyemsbie pa3ienbl AUCHUTLIUHBI . Bun oneHounoro
WHJIUKATOpa KOHTPOJIUPYEMO

/11 (Moy1is) KOMITETEHIIT cpeacTaa

OCHOBHBIE TUIIBI JAHHBIX, OCHOBHBIE
omepatopsl. [IpeobpazoBanue TUIIOB K-1.3. TIK-1.4 [IpakTuueckue 3a1anus,
naHHbIX. OCHOBHBIE BCTPOEHHBIE (DYHKITUH. " ' TECTBI.

Opranu3zaiys KOHCOJIBFHOTO BBOJIa/BBIBOJIA




JAaHHBIX pa3HOI'o THUIIA.

OcHoBHBIE Onepaluu s3bika Python.

[IpakTnueckue 3aganus,

2 |CumBonbHbIe Beruucienus. [loctpoeHue IK-1.3, TIK-1.4
TECTBHI.

rpacdukoB. bubnroreka SymPy.

Pabora co crpokamu. Perymsipasie [IpakTryeckue 3amaHus
3 P YP TK-1.3, TIK-1.4 P AR,

BBIPKCHMSI. TECTBHI.

[IpakTyeckue 3a1aHus

4 | OcHOBHBIE THITBI 0OBEKTOB si3bIKa Python. IIK-1.3, I1IK-1.4 TeI::TH a ’

Oynknuu 1 Moy, OopadoTka [IpakTryeckue 3amaHus
g | YHKHHIT I MOAY P TK-1.3, TIK-1.4 P A,

HMCKJIIOYCHHI TECTBHI.

OOBEKTHO-OPUEHTUPOBAHHOE [IpakTHyeckue 3a1aHus
6 PHEHIHP TK-1.3, TIK-1.4 P AR,

IporpaMMHUpPOBaHuUE Ha si3bike Python. TECTBHI.

Pabota c ¢aitnamu u katajgoramu.

BzaumoneiicTBre ¢ onepauoHHON [IpakTryeckue 3amaHus
7 o pat IK-1.3, [1K-1.4 P AR,

cuctemoii. [lludposanue ctpok. Konuposka TECTBHI.

CTpPOK.

Pa3zpaboTka npunoxxeHuii ¢ rpaguIecKuM

I10JIb30BaTEIbCKUM HHTEP(HEHCOM C [IpakTrueckue 3agaHus
8 cpd TIK-1.3, TIK-1.4 P AAHHA,

MIOMOIIBIO Ipadudeckoit onodarnoTexu TK. TECTHI.

OCHOBHBIC TTOJXO/IBI.

Pa3zpaboTka npunoxxeHuii ¢ rpaguIecKuM

I10JIb30BaTEIbCKUM HHTEPHEHCOM C [IpakTHueckue 3agaHus
9 cpd TIK-1.3, TIK-1.4 P AR,

MIOMOIIBIO Ipaduueckoit onbdaroTexu TK. TECTHI.

OCHOBHBIC BUJIXKETEI.

Co3nmanue rpapuuecKux H300paKeHUM. IIpaxkTrueckue 3aaHus,
10 A pad P TTK-1.3, IK-1.4 P A

AnxnMmarus. TECTHI.
11 |Mnas xoHTakTHas paboTa [IK-1.3, I1IK-1.4
12 [3auer I1K-1.3, [IK-1.4

7.2. TunoBble KOHTPOJIbHBIE 33/IaHUS UJIM UHBIE MaTepUaJIbl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH,
HE0OXOIUMBIE I OIICHKU 3HAHUI, YMEHHI U HAaBBIKOB U (MJIM) OTbITa MPO(EeCCHOHAIBHON 1eATeIbHOCTH,
XapaKTePU3YIOMINX ITAIbl (OPMUPOBAHUS KOMIIETCHIIUN B IPOIECCE OCBOCHHUSI TUCITUTUIMHBI

KommuiexT 3aganuii 11 mpoBepku c(hOPMUPOBAHHOCTH UHIUKATOPOB TOCTHKEHUN KOMIETCHIIUN
IK-1.3, TIK-1.4

TectoBble 1 KOHTPOJIBHBIE 3a1aHus pazmenieHsl B JOC Moodle mo axpecy
https://moodle.spbgasu.ru/course/view.php?id=1658

7.3. Cucrtema OlleHMBaHMsI pe3yJIbTaTOB 00YUYEHHS M0 AUCLUILIIMHE (MOAYIIIO) [P MPOBEAECHUN TEKYIIErO
KOHTPOJISL yCIIEBAEMOCTH




Ouenka
«OTJIMYHOY (3a4YTEHO)

3HAHUS:

- CHCTEMaTH3UPOBaHHBIC, IITyOOKHE U MOJTHBIC 3HAHUS 110 BCEM pa3zciiaM
JUCHUIUTMHBL, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXOJSIIIUM 32 TIPEIEIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOW TEPMUHOJIOTHH, CUCTEMATHIECKH IPaMOTHOE
Y JIOTUYECKHU MPABUIILHOE M3JI0KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE | TIyOOKOE YCBOCHHME OCHOBHOM M JIOMOJIHUTEIILHOMN JIMTEPATYPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMon 1Mo JUCIUIUTHHE (MOIYJTIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B TCOPHUAX, KOHIICTIIUAX M HAIPABICHUSX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX AUCITUIUIHH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouel mporpamme
KOMIICTCHITU;

- BJIaJIe€T HaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH PEIIATh CIIOKHBIC
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSIET TEOPETUUYCCKUE 3HAHMS JIJI BBIOOpA METOIUKHU BBITTOJTHCHHS
3aJIaHuM;

- rpaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3ynpevyHo BIIaJIeeT HHCTPYMEHTApHUeM YYeOHON JUCIUTUIMHBI, YMEHUE €TI0
3(PEKTUBHO MCITOIH30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUCCKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMHUHAPCKUX/Ta00paTOPHBIX 3aHATHUSAX, AKTUBHO y4aCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOTHEHHUS 3a1aHUN

Ornenka
«XOpOIIOY (3a4TEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMATU3UPOBAHHBIE 3HAHUS 110 JUCLHUILINHE,

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHOU JTUTEPATyPhl, PEKOMEHJOBAaHHON
paboueii MporpaMMoi o TUCHHUTIINHE (MOTYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAPaBIECHHUIX
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY;

- HCTIOJIb3yeT HAYYHYIO0 TEPMHUHOJIOTHIO, IMHIBUCTHUECKU U JIOTHYECKU
MPaBHIIbHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIIaJIceT MHCTPYMEHTapUeM Mo TUCIUILINHE, YMEHUE eT0 UCIOIb30BaTh B
MMOCTAaHOBKE U PEIICHUN HAYYHBIX U TPO(HEeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCTOsTeNbHAas paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIaCTUE B TPYIIIOBBIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUM;

- cpeIHUl ypOBEHb CPOPMHUPOBAHHOCTH 3asBIICHHBIX B paboueii mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHUM;
- 000CHOBBIBAET X0/ pelIeHHs 3a/1a4 0e3 3aTpyIHEeHUI




Onenka 3HaHUA:

«yZIOBJIETBOPUTEIILHO - JOCTaTOYHbI MUHUMAJIBHBII 00beM 3HAHUHN MO TUCIHUILINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOM JINTEPATYypPhl, PEKOMEHAOBAaHHON pabodell mporpaMmoii;

- HCIIOJIB30BAHUE HAYYHOU TEPMHUHOJIOTUH, CTUIMCTUYECKOE U JIOTHYECKOE
U3JI0KEHHE OTBETa Ha BOIIPOCHI, YMEHHE JIeJIaTh BHIBO/IbI O€3 CYILIECTBEHHBIX
O1nO0K

YMCHUSL:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUAX, KOHLUENIHUAX U HAIIPABICHUAX
10 TUCLUUIUIMHE U 1aBaTh UM OLICHKY;

- BJIaJIe€T NHCTPYMEHTapueM y4eOHOH IUCLUIIIMHBI, YMEHUE €0 UCII0Ib30BaTh
B PCLLIEHUY TUIIOBBIX 33]1a4;

- YMEET 10/l PyKOBOJCTBOM IIPENOJaBaTelIs PeIaTh CTAHIAPTHBIE 3a1a41
HaBBIKU:

- paboTa 1oJ; pyKOBOJICTBOM IIPEIO/IaBaTeNs Ha IPAKTUYECKUX 3aHATHSAX,
JOIYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHHM;

- JOCTaTOYHbIH MUHUMAJIbHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY aJITOPUTMA BBIMOJIHEHUS 3alaHUH

Ornenka 3HAHUS:

«HEYJIOBIICTBOPHUTEIBHO» |- hparMeHTapHbIC 3HAHUS 110 JUCIUTLINHE,

(HE 3a4TEHO) - OTKa3 OT OTBETa (BBINIOJIHCHHS TUCbMEHHON PabOThI);
- 3HaHUE OT/ICIBHBIX UCTOYHUKOB, PEKOMEHIOBAaHHBIX paboUeii mporpaMmoi 1mo
M CLUTUIAHE;
YMEHHUSI:

- He yM€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIM4YUe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUU YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

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

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOJHEHUS 33 JaHUN

7.4. TeopeTnueckue BOIPOCH! U IPAKTUYECKUE 3aIaHUsI 1151 TPOBEACHUS MPOMEKYTOUYHOM aTTeCTalluu
oOyuaromuxcsi, HeOOX0IUMBIE JUIS OIICHKW 3HAHUM, YMEHHUI 1 HaBBIKOB U (MJIH) OMBITA MPOPECCHOHATBHON
JesITeIbHOCTH, XapaKTePU3YIOIIUX 3Tarbl (OPMUPOBAHUS KOMIIETCHIIUN B TIPOIIECCE OCBOCHHUS
00pa3oBaTeNbHOM MPOTPaMMBbI

7.4.1. TeopeTudeckue BONPOCH Il IPOBEIEHUS TPOMEXYTOUHOM aTTecTalluy 00yJaroINXCsl

IIpuMepHBIii IepeyeHb BOIIPOCOB:

1. OcHoBHbIe TUTIBI HaHHBIX B Python. TlpoBepka tuma nanHbiX. [IpeoOpa3oBaHue TUTIOB TaHHBIX.

2. llepemennble. IMeHOBaHuE niepeMeHHBIX. [IpucBanBaHne 3Ha4eHUI IEPEMEHHBIM. Y JaJieHne
MEPEMEHHBIX.

3. Oneparopsl. MaremaTuueckue oneparopsl. JIBondnsle oneparopsl. OnepaTopbl NpUCBauBaHUS.
[TpropuTeT BHITIOHEHUS OTIEPATOPOB.

4. Onepatopsl cpaBHenus. Oneparop Betienus if.. .else.

5. Huxn for. Huxn while.

6. Onepatop continue. Oneparop break.

7. ®ynkiuu range() u enumerate().

8. BcTpoeHHble GyHKIIMU ¥ METO/BI AJ1s1 pa0OTHI C YUCIIaMHU.

9. Maremarnveckue Gpynkuuu. Moayms math.

10. I'enepanus cnydaitapix grcesn. Moaymns random.

11. Crpoku. Cozmanue ctpok. Oneparuu Hajg ctpokamMu. PopMaTupoBaHUE CTPOK.

12. ®yHKIMU 1 METOIBI 7151 paboThl co cTpokamu. Metoa format().

13. ®ynkImu 1 pabOTHI ¢ CHMBOJIAMH.

14. ®opMaTupoBaHHBIN BBOJ/BBIBOJ IaHHBIX.




15. Coucku. Coznanue cnucka. Onepaiuu Hajl CIUCKaMHu.

16. MuoromepHsble circku. [lepedop 271eMEeHTOB CIHCKA.

17. 'enepatopbl CIUCKOB U BBIPAXKEHUS-TEHEPATOPHI.

18. ®ynkuuu map(), zip(), filter u reduce(). [Ipumeps! ucnonb30BaHMS.

19. Jlob6aBnenue u yaaneHue 3eMeHTOB criucka. [lonck anemMenTa B CIiucke.

20. IlepeBopaunBaHue U MEpEMEIINBAHNE CITUCKA. BBIOOP 3JIEMEHTOB cllydallHbIM 00pazoMm.

21. CopTupoBKa ciucka. 3armojHeHUE CITUCKA YUCIaMU.

22. Vicrionp30BaHUE CIIHCKOB KaK CTEKOB.

23. Vcnonb3oBaHuE CIMCKOB KaK Ouepeiei.

24. KopTexu.

25. MHoxecTBa.

26. JIlnanazoHsbl.

27. CnoBapu. Co3nanue cioBaps. Oneparuu Haja ciioBapssMu. OTIW4Yre CI0Bapei OT KOPTEKEH.

28. CioBapu. Ilepebop 31eMeHTOB cioBaps. MeToasl paboTHI CO claoBapsMu. I eHepaTopbl CIIOBapeH.

29. Ilonwp3oBatenbekue GyHknuu. HeoOs3aTenpHbIe TapaMeTPhl M COMTOCTABIICHUE 110 KITFOYaM.
[Tepemennoe unciIo mapamMeTpoB (hyHKIIHH.

30. ITonw3oBatenbekue Gynkuuu. Onpenenenue 1 BpI30B QYHKIIMU. PacmonoxeHune onpeneneHus
byHKINH.

31. Anonumusie pyHkmu. OyHKIUU-TeHEpaTOPHL. JlekopaTopsl GyHKITUH.

32. I'mobaJibHBIC U JIOKAJILHBIC IEPEMCHHBIC. BIIOKCHHBIE (YHKITHH.

33. Moaynu. Co3nanue Moayieil.

34. Moaynu. [Touck moaynen.

35. Monaynu. [ToBTopHas 3arpy3ka MOJyJIei.

36. Moaynu. Komnwisiinus Moaysei.

37. Moaynu. Crangaptabie Moaysu Python.

38. [TakeTsl.

39. Onpeznenenue Kiacca U CO3/IaHKE IK3EMILISIpa Kilacca.

40. Metoasr _init ()u del ().

41. OObABIIEHUE HACIEIOBAHUS.

42. MHOXeCTBEHHOE HaclleZloBaHUE: 00BSBICHUE, IPUMEPHI peaTU3aIlHH.

43. CriennajIbHBIE METOEL.

44. Tleperpy3ka onepaTopos.

45. CtaTn4ecKkue MeTObI.

46. AGCTpaKTHBIE METO/IBI.

47. Obpabotka uckaroueHuid. Muctpykiuu try...except...else...finally.

48. O6paboTka uckaroueHuid. MacTpykiws With...as.

49. Kiacchl BCTpOCHHBIX UCKITIOUEHUN

50. ITonb30BaTENbCKUE UCKITFOUECHHUS.

51. Uteparopsl.

52. Konrelinepsl. KonTtelinepri-nociaenoBarenbHOCTH. KOHTEHHEpBI-CI0BapH.

53. Ilepeuncnenusi.

54. Pabota ¢ ¢aitnamu. Metoas! 1uist paboThl ¢ daitnaMu.

55. Pabora ¢ ¢aitnamu. Jloctym k aiinam ¢ moMoIs0 Moays 0S.

56. Knaccer StringlO u ByteslO.

57. OCHOBBHI cO3/IaHUs IPUTIOKEHUH ¢ Tpaduueckum nHTepdeiicom. BuzyanbHoe MpoeKTHPOBAHUE.
CoObITHiTHOE TPOTPaMMHUPOBAHUE.

58. Monayns tkinter. OcHoBHBIE 1eMeHTBI HHTEpdeiica.

59. Monayas tkinter.. [TpocTeiimue 31eMeHTBI YIPaBICHUS: KHOIKA, TESKCTOBOE MOJIE, MOJIE JIsI
BBO/IA.

60. Monayns tkinter. @ yHKIIMOHATBHBIC 3JIEMEHTBI YITPABICHHUSI: MTOJIE CO CIIUCKOM, (hIIaXKOK,
MEePEKITI0YATENb.

61. Monayns tkinter. Kitacc Canvas. OcHoBHbIe Tpaduueckue NpUMUTHBEL. COo3/1aHie aHUMAIUH.

7.4.2. TlpakTU4ecKue 3aJaHus U IPOBEICHHUS MPOMEKYTOYHOM aTTECTAIIUH 00YYatOIHXCsI
[Tpaktrueckue 3amanus pasmeriens B DMMOC Moodle o agpecy



https://moodle.spbgasu.ru/course/view.php?id=1658

7.4.3. IlpuMepHbIe TEMBI KypCcOBOii paboThI (poekTa) (TP HATHYHH )
KypcoBble npoekTsl (paboThl) y4eOHBIM IJIAHOM HE MPEYCMOTPEHBI.

7.5. Meronuveckue MaTepHralbl, ONMPEEIISIONINe TPOIeIyphl OLIEHUBAHHS 3HAHUH, YMEHUI, HABBIKOB U
(unH) ombITa IPOQPECCHOHATBHOMN AEATETLHOCTH, XapaKTEPU3YIOLIe dTarbl (OPMUPOBAHUS KOMITETCHLIUH
[Tponetypa npoBeaeHUS TPOMEKYTOUHON aTTECTAIIMH U TEKYILEro KOHTPOJIS yCIIEBAEMOCTH
perIaMeHTHPYETCs JIOKATbHBIM HOPMAaTUBHBIM aKTOM, ONPEACIISIONINM HOPSIIOK OpraHu3aluy 1
IPOBEIEHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHOU aTTeCTAlMU 00yJarOIIUXCS.
[Tponetypa oreHnBanust GOPMUPOBAHUS KOMIIETCHIIMN TIPU MPOBEICHUN TEKYIIETO KOHTPOJIS
npuBeseHa B 1. 7.2.
Tunosbie KOHTPOJIBHBIE 3aJJaHUS WK MHBIE MAaTEPUANIbl TEKYILETO KOHTPOJIS IPUBE/CHHI B I1. 7.3.
[TpomesxyTouHas aTTecTanus N0 AUCHUILIMHE TPOBOIUTCS B (hopMe 3aueTa.

7.6. Kpurepun oreHuBaHUS cPOPMUPOBAHHOCTH KOMIIETCHIIUIA ITPH IPOBEICHUU MPOMEKYTOTHON

aTTecTaluu
YDOBEHb OCBOCHMS U OLICHKA
OueHka OneHka
«HEYJIOBJICTBOPHUTEb | «yIOBIETBOPUTEbH | OLEHKA «XOPOILIO» OrieHKa «OTJIMYHO»
HOY o»
«HE 3a4TEHOY» «3a4TEHOY»
YpoBeHb OCBOEHHUSI | YPOBEHb OCBOCHUSI | YPOBEHb OCBOCHUS YpoBeHb OCBOCHHUS
KOMIIETCHIUU KOMIIETECHIUU KOMIIETECHIINU KOMIIETCHIIUU
«HEIOCTATOYHBIIN. «IOPOTOBBIIN». «IPOJBUHYTBIN. «BBICOKHI».
Kommerenuu He Kommerennun Kommerenmun Kommerenun
chopMupOBaHbI. chopMupOBaHbI. c(hopMuUpOBaHBI. c(hOpMHUPOBAHEI.
3nanus orcyTcTBYIOT, |  CdopMHpOBaHbI 3HaHus OOUIMPHEIE, 3HaHus
YMEHUS U HaBBIKK HE | 0a30BBIE CTPYKTYPHI | CHCTEMHBIC. YMEHUS [ apryMEHTHUPOBAHHbIE,
Kpurepun c(hopMHUPOBAHBI 3HaHUW. Y MeHud HOCSIT } BCECTOPOHHHE. Y MEHUS
OLCHHBAHNS (dbparMeHTapHbI 1 PETPOIYKTUBHBIN YCIIELIHO
HOCAT Xapakrep, MIPUMEHSIOTCS K
PENPOTYKTUBHBIN MIPUMEHSIOTCS K PELICHHIO KaK
Xapaxrep. PELIEHHUIO TUITOBBIX TUTIOBBIX, TaK U
JlemoHCTpHpYETCS 3alaHUM. HECTAHJAAPTHBIX
HU3KNH YPOBEHb JleMoHCTpHUpyeTCS | TBOPYECKHX 3adaHUM.
CaMOCTOATEJIbHOCTH JIOCTaTOYHBIN JlemoHCTpHpyeTCs
MPAKTUYECKOTO YPOBEHD BBICOKUI YPOBEHb
HaBbIKa. CaMOCTOATEJIBHOCTH | €CaMOCTOATENbHOCTH,
YCTONYUBOTO BBICOKAsl aJalITUBHOCTh
MIPAaKTUYECKOr0 | IPaKTUYECKOI0 HaBbIKa

HaBBIKA.




OOyyarommmiics OO0yygaromumiics OOyuarommiics OO0yuvaromumiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: J€EMOHCTPUPYET:
-CYIIECTBEHHBIE -3HAHUS -3HAHUE U -r1y0oKHue,
po0eibl B 3HAHUX TEOPETUYECKOTO MMOHUMaHHe BCECTOPOHHHE U
y4eOHOro MaTepHana; MaTepuana, OCHOBHBIX BOIIPOCOB | apTyMEHTHpPOBaHHbIE
-IOMYCKaI0TCA -HETIOJIHbIE OTBETHI | KOHTPOJIMPYEMOTO | 3HAHUS MPOrPaMMHOTO
MPUHIMITHATIBHBIE Ha OCHOBHbIE o0bema MaTepuana;
OLIMOKY MpU OTBETE | BOMPOCHI, OLTHOKHU B IPOrpaMMHOTO -[I0JTHOE TIOHUMaHUE
Ha OCHOBHBIE OTBETE, MaTepuana; CYUIHOCTH U
BOIIPOCHI OuIIeTa, HEZ0CTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHUMaHHe TEOPETUUYECKOTO paccMaTpuBaeMBbIX
MMOHUMAaHHe CYILIIHOCTHU MmaTepuana IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX OHATUN U M3JIaraeMbIxX -CIIOCOOHOCTD TOYHOE 3HAHHE
KaTeropuii; BOIIPOCOB; yCTaHaBIMBAaTh U | OCHOBHBIX IOHSTUH, B
-HETIOHUMaHHe -HEYBEPEHHBIE U OOBSACHSATH CBSA3b | paMKax 00CYKIaeMbIX
SHAHUS CYUIHOCTH HETOYHBIEC OTBETHI | IPAKTUKHU U TEOPUH, 3aJlaHui;
JOTIOJTHUTEJIBHBIX | HA IOMOJHUTENIbHBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIPOCHI. IPOTUBOPEYUS, yCTaHaBIUBATh U
3a/IaHui OuseTa. po0JIeMBI U OOBSCHSTH CBS3b
TEHACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-TpaBUJIbHBIC U nocie0BaTeIbHbIE,
KOHKpETHbIE, 0e3 COJIEp>KaTeNbHEIE,
IpyOBIX OIIHUOOK, KOHKPETHBIE U
OTBETHI Ha UCYEPIBIBAIOIIINE
MOCTaBIICHHBIC OTBETHI Ha BCE 3aJJaHUS
BOTIPOCHI. ounera, a TaKxKe
JIOTIOTHUTEIIbHBIC
BOIPOCHI
JK3aMeHaTopa.
[Ipu BbIMONIHEHUH OO6yyarommiics Obyuaromuiics OO6yyaromuiics
MIPAKTUIECKOTO BBITIOJTHIII BBITIOJTHIII MPABUJIBHO BBITOJHUI
3a/iaHus Ounera MIPAKTHYECKOE MPAKTHYECKOe MPAKTUYECKOE 3ajaHue
oOyuaroruiics 3ajaHue Oumnera ¢ 3ajaHue OumneTa ¢ ounera. [Tokazan
MIPOJIEMOHCTPHUPOBAN | CYIIECTBEHHBIMU HEOOIBIIUMU OTJIUYHBIE YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSIMHU. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUU. Homyckatorcst [Tokazan xoporue | ydeOHOro Marepuaa.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemaer
3a/1aHUS HE COJIEpXKaHUU OTBETa OCBOEHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI Y pemieHUun y4eOHOT0 MPAKTUICCKHEC 3a/IaHUs
YMEHHUS OO6yyaromuiicst He MPAKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3alaHUM. [IpennoxxeHnHbie OtBeTunn Ha Bce
owtera mpu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHATETLHBIC
JIOTIOTHUTEITHHBIX JIOTIOTHATEIbHBIC | 3aJIaHus PEIICHBI C BOTIPOCHI.
HaBOJISIIIMX BOIIPOCAX BOITPOCHI OBLIO HEOOJIBIIUMH
MIPETo/1aBaTelIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJIBIITUHCTBO
JIOTIOTHUTEITHLHBIX

BOIIPOCOB.




BJIaACHHC
HaBbIKaMH

He moxeT BBIOpaTh
METOIMKY
BBIIOJIHEHUS
3aJlaHUM.
HomnyckaeT rpyObie
OIIMOKH TIPH
BBINOJTHEHU U
3aJIaHuH,
HapyIIAKIINUE JJOTUKY
pEIIcHUS 3a/1a4.
Hemaet
HEKOPPEKTHBIE
BBIBOJBI.

He moxer
000CHOBATH
AITOPUTM
BBIIIOJIHEHUS
3aJaHUH.

HcnwiTeiBaeT
3aTPYIHCHUS 110
BBIOOPY METOIMKHI
BBINOJTHEHUS
3aJaHUN.
JlomyckaeT ommoKu
P BBITIOJHEHUN
3aJIaHuM,
HapyIICHUS JIOTUKH
pelIeHus 3a1a4.
HcneIThIBaCT
3aTPYAHCHHUS C
dhopMyIUpOBaHHEM
KOPPEKTHBIX
BBIBOJIOB.
HcneIThIBaCT
3aTpyAHCHUS TIPU
000CHOBaHUH
ajropuTMa
BBIIIOJIHEHHUS
3aJlaHUM.

be3 3atpynHenui
BBIOMpAET
CTaH/IapPTHYIO
METOJIUKY
BBITMIOJTHEHUS
3aJaHUH.
JlomyckaeT omuoKku
IIPU BBIOJTHEHUH
3aJIaHni, HE
HapylIaIue
JIOTUKY pPEIICHUS
3aj1au
Jenaet KoppeKTHbIE
BBIBO/JIBI 110
pe3ynbraTtamMm
pellIeHus 3a/1auH.
O60CHOBBIBAET X0
pelieHus 3aaau 6e3
3aTPYyJHECHUN.

[Ipumensier
TEOPETUUECKNE 3HAHUS
JUTSL BBIOOpa METOAMKHU
BBIOJIHEHUS 3aJaHUH.
He nomyckaet omm6ok

MIPY BBIOJHEHUH
3aJaHUN.
CaMoCTOSTEIIFHO
aHaJIM3UPYyeT
pe3yJIbTaThl
BBITTOJTHCHHS 3aJIaHUH.
I'pamoTtHO
00OCHOBBIBAET X0/
pelIeHus 3a/1a4.

OlieHKa 10 TUCIUIIIMHE 3aBUCUT OT YPOBHS C(DOPMUPOBAHHOCTH KOMIIETEHIINMN, 3aKPETICHHBIX 3a
JTUCIUTIIMHOM, U TIPEACTABIISIET COO0M cpeaHee apuMEeTHUECKOe OT BBICTABIICHHBIX OIICHOK IT0 OTICIbHBIM
pesyibTaTaM oOy4YeHHs (3HAHUS, YMEHUS, BIaJCHUE HAaBBIKAMH).

OlLIeHKa «OTJIMYHO»/«3a4TCHO» BBICTABJISETCS, €CIIM CpeaHee apru(PMETHIECKOS HAXOIUTCS B
untepsaie ot 4,5 no 5,0.

OlIeHKa «XOPOIIOY»/«3a4TEHOY BBICTABIISCTCS, €CIIU CpeiHee apru(METHIECKOS HAXOIUTCS B
uHTepBaie ot 3,5 no 4.,4.

OlIeHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIISICTCS, €CIIM CPETHEE apu(PMETHIECKOe
HaXOJUTCS B MHTEpBaJe oT 2,5 1o 3,4.

OlIeHKa «HEYIO0BICTBOPUTEILHOY/ «HE 3aUTEHOY» BBICTABIISCTCS, €CIIU CpellHee apu(hMETHIECKOE
Haxoautcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHO-MeTOAMYECKOE H MATEPHAIBLHO-TEXHUYECKOE o0ecneyeHne JUCIHIIJIMHBI (MOYJIs1)
8.1. [lepeueHb OCHOBHOM U JOMIOJHUTEIBHON JIUTEPATYPHI, HEOOXOAUMOI JIJIs1 OCBOSHHS TUCITUTITMHBI

(Monyns)
. KomnuecTtBo
Ne ABTOp, Ha3BaHUE, MECTO U3AAHUS, U3/1aTENLCTBO, IO U3aHUs y4eOHOU U
o AK3EMILIPOB/3IIEKTP
n/n y4eOHO-METOJUUECKOM JIUTepaTyphl

oHHBIN anpec IBC

OcHoBHas JJuTEpaTYypa

1 bykynos C. B., bykynosa O. B., OcHOBBI IpOrpaMMHUpPOBaHUS HA SA3bIKE

Python, Cankr-IlerepOypr: CIIOI'ACY, 2019

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

Cy3u P. A., SI3b1k mporpammupoanus Python, Mocksa: MuTepHer-

2 | Yuusepcurer Unpopmanmonnsix Texnonorumit (MHTYUT), A [Tu Ap

Menua, 2020

https://www.iprbooks
hop.ru/97589.html

JlomoJIHUTEIbLHAS JIUTEPATYPA

byiinaues C. K., boknar H. O., [Tecun 1O. B., OcHOBBI nporpaMMHupOBaHUs

1 |Hna s3pike Python, ExatepunOypr: Ypanbckuii (eepaibHblii YHUBEPCUTET,

ObC ACB, 2014

http://www.iprbooksh
op.ru/66183.html

2 3narononsckuii I. M., OCHOBBI porpaMMUpOBaHuUs Ha si3bike Python,

Mocksa: JIMK Ilpecc, 2018

https://e.lanbook.com
/book/131683




lenyapko B. M., SI3bIk mporpaMMHpOBaHus BBICOKOTO ypoBHs Python.
3 | ®yHKIMH, CTPYKTYpHI TaHHBIX, JTONOJHUTENbHbIE MOAYNIH, PocToB-Ha-/[oHY,
Taranpor: M3natensctBo FOxHOTO henepanbHoro yausepcuteta, 2017

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

OOyyaromuecs U3 yucia nHBaIUI0B U il ¢ OB3 obecrneuynBarOTCs IEYaTHBIMY U (WITH)
ANEKTPOHHBIMU 00Pa30BaTEIBLHBIMH PecypcaMu B (popmax, afanTHPOBAHHBIX K OTPAHHUYCHUSIM UX

3JI0POBBSL.

8.2. Ilepeuenp pecypcoB nHDOPMAIMOHHO-TEICKOMMYHUKAITMOHHOM ceTh «HTEpHET», HCOOXOAMMBIX IS

OCBOCHMS JUCIUIUTUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «HTEpHET» DJIEeKTPOHHBIN aJipec pecypca
Caiit, comepxaiuii B CBOOOTHOM JOCTYIIe HEOOXOUMbIC
TUCTPUOYTHUBBI, TTOJIHYIO HHPOPMAIUIO U YPOKH 10 https://www.python.org/
IpOorpaMMHPOBAHMIO Ha si3bike Python
CaiiT, MOCBSIICHHBIA CBOOOHO PAaCIPOCTPAHIEMOMY MTAKETY
Sympy, npeacrasistoniemMy coooi oudmunorexy Python https://www.sympy.org/en/index.html
CHMBOJIbHBIX BBIYHCIICHHIA.
CalT 11 ckaunBanus rpaduueckoii oudimoreku PyOQt. https://riverbankcomputing.com

8.3. [lepeuens coBpeMeHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U HH()OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

HanmenoBanue

DJEeKTPOHHBIN ajpec pecypca

Cucrema aucrannuoraoro ooyuenust CII6oI'ACY Moodle https://moodle.spbgasu.ru/

Hayunas anekrponnas 6ubnuoreka eLIBRARY.RU

Hayunas snekTponHas
oubamorexa ELIBRARY.RU

DIeKTPOHHO-0MOIMoTeuHas cucreMa u3narenbcrea " IPRsmart" http://www.iprbookshop.ru/
DIeKTPOHHO-OMOIHOTe Has crcTeMa n3aatenbersa "FOPAMT" https://www.biblio-online.ru/
DJICKTPOHHO-O0MOIMOTeUHAs crcTeMa u3aaTesbersa 'Jlans" https://e.lanbook.com/

8.4. Ilepeuens MHGOPMAITMOHHBIX TEXHOJIOTH, UCHIOIB3YEMbBIX IPU OCYILIECTBICHHH 00pa30BaTEIbHOIO
mpolecca 1o AUCUUIIINHE, BKIII0Yas IepeYeHb JTUIEH3MOHHOTO U CBOOOIHO pacpOCTPaHIEMOTo

nporpaMMHOTIO obecneueHUs

HanmenoBanue

Crioco0 pacmpocTpaHeHus
(JIMIIEH3MOHHOE MM CBOOOIHO
pacrpocTpaHsieMoe)

Python Bepcus 3.7.6386.10

CB0OOIHO pacpoCTpaHsIEeMOe

PyCharm Community

CBO0OOJIHO pacpoCTpaHsIeMOe

8.5. MarepuanbHO-TeXHUYECKOE 00eCIIeueHUe TUCIIUITITMHBI
CaeJieHus1 00 OCHAIEHHOCTH Y4€OHbIX ayIMTOPUN U OMENIEHUH JUIsl CAaMOCTOSITEIbHON pabOThI

HaunmenoBanue yueOHBIX ayUTOPHI U
MOMEILEHUH 1711 CAMOCTOSTEIbHOU paboThl

OcHaleHHOCTh 000PYJOBaHUEM U TEXHUYECKUMU
cpeacTBaMu O0y4yeHus

73. KoMIIbrOTEpHBIN KJIACC

Pa6ouue mecta c 1K (cTO7 KOMITBIOTEPHBIH,
CUCTEMHBIN OJIOK, MOHUTOP, KJIIABHATYPa, MBIIIE), CTOJI
pabounii, MOAKIIIOUEHUE K KOMIIBIOTEPHOI ceTh
CII6GI'ACY, Beixon B Internet.

73. Y4eOHble ayTUTOPHUH JIJIsl TPOBEICHHS
MPAKTUYECKHUX 3aHATUH, KypCOBOTIO
MIPOEKTUPOBAHMSI (BBITIOJHEHHS KypCOBBIX padboT),
IPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYJIbTAIHH,
TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOUHON
aTTecTaluu

VYyeOHast aynuTopus AJis IPOBEACHUS MPAKTUYECKUX
3aHATUN, KypCOBOTO MMPOEKTUPOBAHUS (BBITOTHEHHS
KYPCOBBIX pa0OOT), TPYNIOBBIX U MHAUBHIYaJIbHBIX
KOHCYJIbTAIMH, TEKYILIEro KOHTPOJIS U
IIPOMEKYTOUHOM aTTeCTalli — KOMIUIEKT
MYJBTUMEAUNHOTO 000py10BaHus (TIEPCOHATIBHBIN
KOMITBIOTEP, MYJIbTUMEAUNHBIN TPOEKTOP, 3KPaH,
ayIMoCHCcTeMa), 10CKa MapKepHas Oenas sMasneBas,
KOMIUIEKT y4eOHOM Me0enu, MOAKIIoUeHUE K
kommbioTepHoi cetu CII6I'ACY, Beixoa B MIHTEpHET.




[Tomenienue A1 caMOCTOSATENHHON pabOTHI
(untanbHbBIN 3271 OMOMMOTEKH, aya. 217): TIK-23 mr., B
T.9. 1 mrr.- IIK mst murg ¢ OB3 (cuctemubiid 010K,
MOHHTOP, KJIABUATYypa, MBIIIIb) C TIOKITIOYCHHEM K
cetn «MHTepHET» M 00ECIIeYeHHEM J0CTYIIa B
ANEKTPOHHYIO0 HH(DOPMALIMOHHO-00pa30BaTECIILHYIO
cpeny CIIOI'ACY.

I1O Microsoft Windows 10

73. IloMemieHust Juisi CaMOCTOSATEIbHON PabOThI

I[J'IH HMHBaAJIMAOB U JIUII C OB3 obecneunBaroTCs CIICIHUAJIBHBIC YCIIOBUA JJIA ITOJIYUCHUA
O6pa30BaHI/I${ B COOTBCTCTBUU C Tpe6OBaHI/I${MI/I HOPMATHUBHO-IIPABOBBIX JOKYMCHTOB.
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