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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)

LenstMu OCBOEHMSI TUCHUIUIUHBI SIBJISIFOTCS MOJIy4YeHHE 3HAHW, yMEHUN U HABBIKOB B 00JIaCTH
pa3paboTk 00BEKTHO-OPUEHTHPOBAHHBIX MTPOTPaMM Ha si3bike Python st perienus mpukiagHbIX 3a/1a4 B
pasnmuuHbIX cepax AesITeIbHOCTH Ha Oa3e:

* CHCTEMHOTO H3JI0’KEHHSI OCHOB aJITOPUTMUIECKOTO s3bika Python, ero Bo3amMoskHOCTEH 110
pa3paboTke 00BEKTHO-OPUEHTUPOBAHHBIX IIPOTPaMM U IIPOTPAMMHBIX CUCTEM;

* 03HAaKOMJICHHSI CTY/IEHTOB C COBPEMEHHBIMH TEXHOJOTUSMU U HHCTPYMEHTAIbHBIMU
CpeICTBAaMU pa3padOTKH MPOTrPAMMHOI0 0OECIIeUeHHUsl, OCHOBHBIMU CTPYKTYpaMU JaHHBIX U METOJaMHU
paboThl C HUMH, B TOM YHUCJIE C UCIOJIb30BaHUEM OUOIMOTEKN CTaHIAPTHBIX MOAYJIEH.

3aiayaMy OCBOCHHMSI TUCIUTUIUHBI SIBIISIFOTCS:

* 00y4eHHE CTy/IEHTOB HaBbIKaM [TOCTAHOBKH 3a/1a4uH, pa3paboTKu alrOpuTMOB, BEIOOpA
CTPYKTYpbI U BU3YyaJIU3allUH TaHHBIX;

* COCTaBJICHHUS KaK MPOIETypPHO-OPUEHTUPOBAHHBIX, TAK U 00BEKTHO-OPUEHTUPOBAHHBIX
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 JUCIHUILIHHE (MOYJII0), COOTHECEHHBIX C
HHIUKATOPAMHM JOCTUKEHUSI KOMIETeHIH i

Kon v HanmeHnoBaHue Kon u HanmeHoBaHue [Tmanupyemble pe3yabTaTbl 00ydeHUs 110
KOMIIETEHIIUU MHAMKATOpa TOCTHKEHUS JTUCIUIUTHHE, 00€CTIeUnBaIOLINE JOCTIKEHIE
KOMITETEHIINU IUTAaHUPYEMBbIX pe3ynbTaToB ocBoeHust OIIOI]




IIK-1 Cnocoben
MIPOCKTUPOBATH U
pa3pabaThiBaTh
MpOrpaMMHOE
obOecrcucHue

[1K-1.3 Pa3pabarsiBaet
nporpaMMHOe oOecriedeHue,
CTPYKTYPBI TaHHBIX, 0a3bI
JAHHBIX WK TPOTPAMMHbBIE
UHTEpQEHChI

3HaeT

- OCHOBHEBIE napaaurMbl
00BEKTHO-OPHUEHTUPOBAHHOTO
POrpaMMUPOBAHUS;

- OCHOBHBIC (DYHKIIMH U KJIaCcChI si3bIka Python;

- OCHOBHBIE CTPYKTYPBI IaHHBIX;

yMmeet

- pazpabaTbIBaTh MPOrpaMMHOE OOECTICUeHUE B
00BEKTHO-OPHEHTHPOBAHHOM CTHIIC;

- HCII0JIb30BaTh npu pa3paboTke
MPOrPaMMHOTO OOecCredeHuss OuOIMOTEUHBIC
(YHKIINU, KITACCHI U CTPYKTYPHI TaHHBIX SI3bIKA
Python;

- CO3/1aBaTh IMOJIb30BATEIBCKUE MHTEP(EIUCHI, B
T.4. Tpapuaeckue;

- CO3/1aBaTh COOCTBEHHBIC CTPYKTYPHI TAaHHBIX;
BJajieeT

- pa3paboTKu OOBEKTHO-OPUECHTHPOBAHHOTO
IPOTPaMMHOTO obecrieueHHs c
UCIIOJIb30BAHUEM CTaHIAPTHBIX CPEICTB S3bIKA
Python;

- pa3paboTKu OOBEKTHO-OPUECHTHPOBAHHOTO
IPOTPaMMHOTO obecrieueHHs c
UCTIOJIb30BAHUEM  TIPUKJIATHBIX ~ OMOJIIMOTEK
s3bika Python;

- pa3paboTKH TpagUUECKUX MOJIb30BATEILCKUX
UHTEp(EHCOoB;

- pa3pabOTKK HECTAHIAPTHBIX TUIIOB JIAHHBIX;

- pa3pabOTKK COOCTBEHHBIX CTPYKTYP JIaHHBIX;

IIK-1 Cnocoben
HpOGKTI/IpOBaTI) nu
pa3pabaThiBaTh
IPOrpaMMHOE
obecreyeHme

[1K-1.4 lemoHCTpUpYET
paboTocrnocoOHOCTh
MIPOrpaMMHOTO 00eCTIeueHus,
CTPYKTYPHI TaHHBIX, 0236l
JTAHHBIX HIU TIPOTPAMMHBIX
uHTepdeiicoB

3HaeT

- OCHOBHBIE 3Tarbl cOopku Python-mpoekToB B
Pa3IMyYHBIX cpefax pa3paboTKu;

- OCHOBHBIE CIIOCOOBI OTJIAJKHU MPOTPaAMMHOIO
obecIreyeHus;

ymeet

- BBISIBIATH OIIMOKH H ACMOHCTPHUPOBATH
paboTOCIOCOOHOCTh MIPOrpaMMHOT0
obecIreyeHus;

- cobuparh W 3amyckaTh Python-mpoekTtsl B
Pa3IMYHBIX Cpeax pa3paboTKy;

BJIajJ€eeT

- OTJAJKK MPOTPaMMHOr0 oOecreueHus Ha
si3bike Python;

- cObopku u 3amycka Python-mpoekToB B
Pa3IMYHBIX cpefax pa3paboTKu.

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

JanHas qucrurinHa (Moylib) BKirodeHa B biok «/{ucuummunst, monymn» b1.B.04 ocHoBHOM
npodeccuoHaibHON 0OpaszoBarenbHOi porpammel 01.03.02 [TpuknagHas MmaTeMaTuka 1 ”HGOPMATUKA U
OTHOCHTCS K 4acTH, pOopMHUpyeMOl ydacTHUKaMu 00pa30BaTelbHbIX OTHOIIEHUH y4eOHOr0 IUIaHa.




[IpenmecTByOMME TUCITUATITAHBI

KOII N HAMMCHOBAHUEC MHAHUKATOpAa

/1 JOCTHIKEHUS] KOMITETCHIIUN
1 |HuadopManmoHHbIE TEXHOJIOTHH VYK-1.1, YK-1.2, YK-1.6
3HATh:
- OCHOBHbIE MIOHATUSA UH(POPMATHUKH;
- OCHOBBI pPa3pabOTKH aJTOPUTMOB;
- OCHOBHBIE THIIbI IaHHBIX;
- OCHOBHBIE CTPYKTYpPHI JaHHBIX;
- OCHOBHbIE MEXaHU3MbI 00Pa0OTKH HHPOPMAIMH B TaMATH KOMIIBIOTEPA;
- OCHOBHbIE MPUHLUIIBI TPOLEAYPHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS;
- OCHOBHbIE MapaAUrMbl 00bEKTHO-OPUEHTHUPOBAHHOTO IIPOTrPAMMHUPOBAHHS.
YMETh:
- paboTaTh Ha MEePCOHATBHOM KOMITBIOTEPE;
- TI0JIb30BAThCSI ONEPALUOHHON CUCTEMO;
- HCII0JIb30BAaTh BO3MOKHOCTH BBIYUCIUTEIHHON TEXHUKH U TPOrPAMMHOT0 00ecTieueHUsl.
BIIQ/IETh:
- IEPBUYHBIMU HAaBBIKAMH U OCHOBHBIMHU METOJAMHU PEIICHUSI MAaTeMAaTUYECKUX 3a/1a4;
- HaBbIKaMU PaboTHI ¢ y4eOHOI TuTepaTypoii;
- OCHOBHBIMU IpUEMaMu pabOThI HA KOMITBIOTEPE C MPHUKJIAIHBIM IPOTPAMMHBIM 00ECIIeUeHUEM.
Ne Konx n HauMeHOBaHME HHIUKATOPA
[Tocneayronme AUCHUTIITMHBI
/11 JIOCTYIKEHUS] KOMITCTCHITUT
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,
BrlimorHeHME ¥ 3a1uTa BBITYCKHOM KBaTU()UKAITMOHHOM YK-9.1, VK-9.2, YK-9.3, YK-9.4,
1 6 YK-9.5, YK-10.1, YK-10.2, YK-10.3,
paboTH OIIK-1.1, OMK-1.2, OMK-1.3, OIK-
2.1, OIIK-2.2, OIIK-2.3, OIIK-3.1,
OIIK-3.2, OIIK-4.1, OITK-4.2, OIIK-
4.3, OIIK-5.1, OIIK-5.2, OIIK-5.3,
IK-1.1, TIK-1.2, 1TK-1.3, TIK-1.4,
IK-2.1, T1K-2.2, T1TIK-2.3, TIK-3.1,
I1K-3.2, TIK-3.3, [IK-4.1, T1K-4.2,
[1K-4.3, TIK-4.4, TTK(1T)- 1.1, TIK(LT)-
1.2, TIK(I0)-1.3, TIK(11)-1.4, TIK(1T)-
1.5
2 |IIporpamMmMupoBaHue B rpadMUecKuX MaKkeTax TK(LT)-1.2, ITK(L1)-1.3

4. O0beM TUCHHUILTHHBI (MOYJIAA) B 3a4€THBIX eIUHULAX C YKA3aHUEM KOJIMYECTBA aKaJleMUYeCKHX
4acoB, BbIJIEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aomuXxcs ¢ npemnojgasaresieM (o BUAaM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYI0O PA00Ty 00y4arouXCcs




W3 HuX yackl Ha

Cemectp

Bu €OHOM pabOTEI Beero IPaKTUYECKYIO
Ay p 4acoB P Y 6
NOATOTOBKY
KoHTakTHas padora 32 32
IIpaktuueckue 3ausatus (I[Ip) 32 32 32
Hnast KOHTaKTHAs pa6oTa, B TOM YHCJIE: 0,8 0,8
KOHCYJIbTAllMH 10 KYPCOBOH paboTe (IIPoeKTy), 0.4 04
KOHTPOJBHBIM padotam (PI'P) ' '
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3a4era,
3a4eTa ¢ OICHKOM; 3auTa KypcoBOW pabOThHI 0,4 0,4
(npoekTa); cnaya KOHTpOJIbHBIX padot (PI'P))
KOHTaKTHas padoTa Ha aTTECTALMIO B CECCHUIO
(KOHCYNBTAIUA TIEPE SK3aMEHOM M caada
Yachl HA KOHTPOJIb 4 4
CamocrositesibHast padora (CP) 35,2 35,2
O61masi Tpy10eMKOCTb IMCHUIIJIMHBI (MOYJISA)
qachbl: 72 12
3a4eTHbIC eIHHULBI: 2 2




5. Copep:kanne IUCHUIIMHBI (MOAYJIfA), CTPYKTYPUPOBAHHOE MO pa3iesiaM (TeMaM) ¢ YKa3aHueM

OTBECJICHHOI'0 HA HUX KOJINYECTBA aKaACMHU4Y€CKUX YaCOB U BU/10B y‘lCﬁHLIX 3aHATHH

5.1. TemaTuueckuii 1aH AUCUMILIAHBI (MOJTYJISA)

Konrakthas pabora (1o yueOHbIM

3aHATHSIM), Yac. Kon
WHIUKATOP
£ a
Q
Ne Pasnenbl AUCIUIIIIUHEL g ACkIHH 113 P CP B::EO’ IIOCTYKEHU
8 U3 HUX U3 HUX U3 HUX ) !
Ha Ha Ha KOMIICTCHIL
MPaKTH- MPaKTH- MPaKTH-
BCETO — BCETO - BCETO - nun
MOAro- HOAro- HOAro-
TOBKY TOBKY TOBKY
1. |1 pasnen. IIporpammupoBanue
Ha si3p1ke Python
OCHOBHBIC THIIBI JAHHBIX,
OCHOBHBIC OIICPATOPBI.
[IpeoOpa3zoBaHKe THIIOB
a"HHbIX. OCHOBHBIE [1K-1.3,
11 |” 6 2 | 2 3| 5
BCTPOCHHBIC (DYHKIIUU. IIK-1.4
Opranuzanysi KOHCOJIbHOTO
BBO/J1a/BBIBOJIA JAHHBIX Pa3HOTO
THIIA.
OcHOBHBIE OlepaInu A3bIKa
Python. CumBonbHBIE [1K-1.3,
1.2, |V 6 4| 4 4| 8
BbIuKcieHus. [loctpoenue [IK-1.4
rpacdukoB. bubnuorexka SymPy.
Pabotra co cTpokamu. [1K-1.3,
1.3, P 6 4| 4 4| 8
PerynspHbie BbIpakeHuUs. [1K-1.4
CHOBHBIE TUIILI 00BEKTOB [1K-1.3,
1.4, | OCHOBHEIC THIIEI OGLEKTO 6 4| 4 4| 8
s3b1ka Python. IK-1.4
OYHKIMH U MOJTYJIH. I1K-1.3
15. . 6 2 2 32| 52 ’
O06paboTKa UCKITFOYCHUI IIK-1.4
OOBEKTHO-OPUEHTUPOBAHHOE
IK-1.3,
1.6. | mporpaMMupoBaHue Ha S3bIKE 6 4 4 4 8
IIK-1.4
Python.
Pa6ota ¢ daitmamu u
Katasioramu. Bzanmoencteue
. . IK-1.3,
1.7. |c omepanmOHHON CHCTEMOM. 6 4 4 4 8 K-1.4
IudpoBanue CTPOK. '
KoaunpoBka cTpok.
Pa3paboTka npunoxxeHuit ¢
rpaduyecKuM
M10JIL30BaTEJILCKUM [1K-1.3,
1.8. . 6 2 2 3 5
uHTEpPEcoM C MOMOIIBI0 IK-1.4
rpadudeckoit oudaunorexu TK.
OCHOBHBIE TOJIXOJTBI.
Pa3paboTka npunoxxeHuit ¢
rpaduyecKuM
M10JIL30BaTE)ILCKUM [1K-1.3,
1.9. . 6 2 2 3 5
uHTEpPEcoM C MOMOIIBI0 [K-1.4
rpadudeckoit 6udaunorexu TK.
OCHOBHBIE BUJDKETBHI.




1.10 [ Cozmanue rpaduaeckux 6 4 4 3 7 IK-1.3,
n300pakeHN. AHMManus. IK-1.4
2. |2 pa3znen. NHast KOHTaKTHAs
pabora
IK-1.3,
2.1. | Unas xoHTaKkTHas pabota 6 0,8 K-1.4
3. |3 pa3gen. Kontpoins
IK-1.3,
3.1. | 3auer 6 4 K-1.4

5.1. [IpakTuyeckue 3aHsATUs

HanmenoBanne pasaciia

pJ:;_)I[ 1 TEMbI [IPAKTUYECKUX HanmeHnoBaHue u cofep:kaHue NPaKTUUYECKUX 3aHATUN
3aHATUN
OCHOBHBIE THITBI OcHOBHBIE THIIBI JAHHBIX, OCHOBHBIC OTiepaTophkl. [IpeoOpa3oBaHue TUTIOB
JaHHBIX, OCHOBHEIC JAaHHBIX. OcHOBHEBIE BCTPOCHHLIC dJyHKI_[I/II/I. OpraHmauI/m KOHCOJIBHOI'O
OIIepaTophI. BBOIla/ BLEIBOJA JAaHHBIX Pa3HOIr'o TUIIA.
IIpeoGpaszoBanue THos | OCHOBHBIE TUIIBI JaHHBIX, KJIIOYEBbIE ClI0Ba A3bika Python. ITposepka
1 JTaHHBIX. OCHOBHBIC THUIIOB. Hpeo6pa3013aHHe THUIIOB JAaHHBIX. OcCHOBHEBIE OIICPAaTOPALI.
BCTPOECHHEIE (1)yHKI_[I/II/I. OcHOBHBIE BCTPOCHHELIC (byHK[II/II/I.
Opranuzanus KoHcobHbII BBOJI/BBIBOJI TaHHBIX pa3HoOro Tuma B Python.
KOHCOJIBHOTO
BBO/Ia/BBIBOJIA TAHHBIX
pPa3HOro THIIA.
OcHoBHbIe ornepaiuu si3pika Python. CUMBOJIbHBIC BRIYHCIICHUS.
[Toctpoenue rpacdukoB. bubnmorexka SymPy.
OcHoBHbIE ONEPAN | eyopppre ornepanuu si3pika Python. Opranu3saius BIYUCICHUH C
sspika Python. MTOMOIIIBIO ITUKJIOB M YCJIOBHBIX ONEpaIiuii.
2 CumBonbible Moayne math: pabora ¢ MaTeMaTH4eCKUMU (QYHKIIHASMH.
BBIMHCTICHIL. Moayss random: reHepanys clIydaiHbIX YHCel.
Tloctpoenne rpagpuKOB. | Cyrvponpupie BhmCTEHNS B Python. CumBoIbHBIC TIEpEMEHHBIC 1
brbmmorexa SymPy. | o mo e BBIpKEHUsI. BeIuncieHne CUMBOJIBHBIX BBIPAXKCHHI.
I'paduka B Python. bubnnoreka SymPy.
Pa6ota co crpokamu. PerynspHbie BIpakeHuUs.
Coznanue cTpok. Ypasisitolnue nocieaoareabHoctu. @opmarupoBaHue
Pabota co cTpokamu. cTpok. OCHOBHbBIE PYHKIIUH JIJIs1 padOThI CO CTPOKaMH.
3 Perynsprsie Perynsipubie Beipaxkenusi. OCHOBHBIE METaCUMBOJIbI. OCHOBHBIE
BBIPaXCHUL. KOMOWHAIUKU CUMBOJIOB. OCHOBHBIE (DYHKITUW U METOBI JUIsI TIOUCKA
TEKCTOBBIX ()ParMeHTOB.
OcHOBHBIE THITBI 00BEKTOB si3bIKa Python.
OCHOBHBIE THUIILI OcHoBHbIE THITBI 00BeKTOB s13bika Python. Crincku. KopTexu.
4 00BeKTOB s13bIKa Python. MmuoxectBa. CrnoBapu. OCHOBHBIC (DYHKITUH JJIs1 paOOTHI C 00BEKTaMH
si3pika Python.
Oyukun 1 Moaynu. O6paboTka UCKITIOYEHHIA
[Tonb3oBarensckue GyHKIH. O0IacTh BUIUMOCTH IEPEMEHHBIX.
[ToncranoBka aprymMeHTOB. Bo3Bpaienue 3HaueHuid. Bb130B pyHKIIHH.
Heobs3atensHbie aprymeHTsl. [lepeMenHOe 9rcio mapamMeTpoB G yHKITHH.
BosBpamienue 3Hauenuii. Mcrnonbp3oBanue 0OpaTHOTO BBI30BA.
5 DYHKUNH U MOAYIH. | Aponymubie dyrkimn. OYHKIMH- TeHepaTopsl. BIokeHHbIe hyHKIHM.

O06paboTKa UCKITFOYCHUI

Monaynu u naketsl. UacTpykims import. Macrpyknus from. Ilytu noucka
monyJiei. [loBropHas 3arpy3ka MOayJei.

Oo6paboTka uckimtouenuii. Mucrpykuus try...except...else... finally.
Wuctpykuus With...as. OCHOBHBIE KJ1acChl BCTPOCHHBIX UCKIIFOUCHHI.
[Tonp30BaTenbCKME UCKITIOUCHHUS.




OOBEKTHO-OPUEHTUPOBAHHOE MPOrpaMMHUpPOBaHKE Ha si3bike Python.
Knaccer u 00bekThI B Python. Jlanusie kiacca. Metozpl kinacca. Co3nanue
sK3eMInIsIpa kinacca. JJoctyn k atpubyram kinacca. OOBEKThI B KAUECTBE
aprymeHToB ¢yHKIHH. O0BEKTHI, BO3BpamiaeMbie GpyHKIuei. CBoicTBa

ObnekTHO- Knacca. JleKopaTophl KJIacCoB.
6 OPUCHTHPOBAHHOC | Hacnenopanne. MHOXKeCTBEHHOE HacenoBanue. [leperpyska oneparuii.
[pOTPaMMHUPOBAHNC HA | Crarygeckne MeTobl. AGCTpaKTHBIE METO B, Peann3anus
sspike Python. nosumopdusma B Python.
Crennanpabie MeTobl. [leperpyska oneparopoB. CTaTH4ECKHE METOIBI.
AoGcTpakTHbIe MeTOIBI. OrpaHHUYEHUE TOCTYIA K UACHTU(DHUKaTOpam
BHYTpH KJIacca.
Pabota c ¢aitnamu u katanoramu. BzaumoaeicTBue ¢ ornepanuoHHON
cuctemoii. [lludpoBanue ctpok. Koguposka cTpoxk.
. Pabota c daitmamu. OTkpbITHE/3aKphITHE (aiiina. MeToas! 11 paboThI ¢
Pabora ¢ daiinamu u (baiimamu.
KaTaJIoramu. OtkpeiTHe aiina. Meroas! 115 paboTsl ¢ daiinamu. JocTyn K ¢aiinam c
B3aHMOHeHCTBHve ¢ |momomisto Momyins 0S. IlepeHanpasneHue BBoaa/BeiBoga. CoXpaHeHue
! OnepatnoHHONn 00BEeKTOB B (aiin. 3akpeiTre (aiina.
CHCTCMOH. B3aumoieiicTBUE ¢ onepaloHHol cucTeMoii. PaboTa ¢ katanoramu.
[Tudpposanne cTpok. DYHKIMY [T MaHUYTupoBanus aitnamu. [Tonyuenne nHGOPMALUK OT
Konuposka cTpok. ONepalOHHON CHCTEMBI.
HIudposanue cTpok. OCHOBHBIE METOIbI IU(POBAHUS CTPOK.
KomupoBka ctpok. OCHOBHBIE METO bl KOJIMPOBKH CTPOK.
Pa3paboTka npuiokeHuii ¢ TpadUIeCKUM I0JTb30BATEIIECKUM
Pa3pa60TKEL uaTepdeiicom ¢ moMoInkio rpadpudeckoi 6udaroTeku TK. OCHOBHBIC
MPUIIOKCHUN C ITOXOIEL
rpaguraeckum OcHOBHBIE TIPUHIUIIBI PabOTHI Tpadudeckux 6ndmuorek. OCHOBHBIC
8 T10JIb30BATE/IbCKIM 3Tanbl CO3/IaHKsI OKOHHOTO UHTEep(deiica. Pazmerienne KOMIIOHEHTOB B
HHTEpericoM ¢ . | oxkHax. Menemxkepsl pa3menienus. BeIBoI TEKCTOBBIX COOOIICHUH C
TIOMOIIIBIO TpagHieCKor MTOMOIIBIO BUDKETOB. VCTIOBh30BaHNE CTAaHIAPTHBIX JTHAJIOTOBBIX OKOH.
oubmuoreku TK.
OcHOBHBIE TTOJIXO/IBI.
PazpaboTka npusoxkeHuii ¢ rpaguIecKuM MOJTb30BaATETHCKUM
Pazpabotka . .
N uHTepdericom ¢ momorkko rpadpuueckor ondaroTeku TK. OCHOBHBIC
NPUIIOKESHUN C BHDKETHL
rpagureckuM Pazpabotka rpaduueckoro nnrepgeiica ¢ moMoIbio rpadguueckoit
9 T10JI30BATE/IbCKIM oubnuorexku TK. Co3maHre OCHOBHBIX 3JIEMEHTOB YITPaBICHHS: KHOIIOK,
HHTEp(ericoM ¢ . | bmaxkoB, nmepekitouarenei, cnuckoB. O6paboTKa COOBITHIA.
MOMOIIbIO TpadudecKon
oubmuoreku TK.
OCHOBHBIE BUIKETHI.
Coznanne rpaduyeckux U300pakeHui. AHIMAITHS.
Cosnanne rpapuueckux | Co3nanue rpapuueckux u3odpaxenuii. Kinace Canvas. Co3nanue
10 H300paKeHMI. rpadguvecKkux MpuMHUTHBOB. Mnentudukaropsl. Tern. AHIMAITuSI.
AHEMAanus. Jlo6aBnenne n3obpaxenuit u3 (aina. PazpadboTka mpuoxeHus ¢

rpaduyecKuM MOJIb30BATEIbCKUM HHTEPEHCOM.

5.2. CamocTosTenbHas paboTa 00y4aronmxcs

Ne | HaumenoBanue paszaena o
ConeprkaHue caMOCTOSTEIbHOW pabOoThI
pa3l| JUCHMILIUHBI U TEMBI
OCHOBHLLE THIILL OcHOBHbIE THIIBI IAHHBIX, OCHOBHBIE oniepaTopsl. [IpeoOpazoBanre TUIIOB
naHHbIX. OCHOBHBIE BCTpOeHHbIe (QyHKIMU. OpraHu3aiis KOHCOIbHOIO
JaHHBIX, OCHOBHbIE
1 BBOJIa/BBIBOJIA IaHHBIX Pa3HOTO TUIIA.

OTIEPATOPBHI.
[IpeobpazoBaHue TUTIOB

I/I3yquI/I€ Marcpuraia, MoAroToBKa K NpaKTHYCCKHUM 3aHATUAM U




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

TECTUPOBAHUIO.

OCHOBHBIE OITeparuu
s3b1ka Python.

OcHoBHbI€ orepaluu s3bika Python. CuMBOJTbHBIC BEIYKCIICHUS.
[TocTpoenue rpadukos. bubnuorexa SymPy.

5 CHUMBOJIbHBIE N3yuenune marepuana, MoAroTOBKA K MPAKTHYECKUM 3aHATHAM U
BBIYMCIICHHS. TECTUPOBAHHUIO.
ITocTpoenue rpadukoB.
bubmuorexa SymPy.
Pabora co CTPOKaMHU. Pabora co CTpOKaMH. PCI‘YJISIpHBIe BLIpAXKCHMA.
3 Perynspasie W3ydeHnne maTepuana, MOArOTOBKA K MPAKTUYECKUM 3aHATHUSIM U
BBIPAXKECHUS. TCCTUPOBAHUIO.
OcHOBHbBIE THITBI 00BEKTOB s13bIka Python.
4 OCHOBHbIE THIIBI W3ydeHne maTepuania, MoAroToBKa K MPaKTUYCCKUM 3aHATUSIM U
00BeKTOB s3bIKa Python. TeCTHPOBAHHIO.
Oyaknuu 1 Moayiau. OO6paboTKa UCKITIOYCHHHA
5 DYHKIHA X MOZYIIH. _ |A3ydyeHune maTepuana, moAroToBKa K MPaKTHUYCCKUM 3aHITHIM U
O6paboTKa HCKIIOUCHHI | CTHPOBAHHIO.
OOBeKTHO- OOBEKTHO-OPHEHTHPOBAHHOE ITPOrPaMMHUPOBaHKe Ha s3bike Python.
6 OPHUEHTHPOBAHHOC N3yuenune matepuana, MoAroTOBKA K MPAKTUYCCKUM 3aHATUSAM U
MIPOrpaMMHUPOBAHKE HA | TECTUPOBAHHUIO.
si3bIke Python.
Pa6ora ¢ daitnamu u | Pabora ¢ daitnamu u katanoramu. BzauMozeiicTBue ¢ onepanuoHHOM
KaTaJioraMu. cucremoii. [lIudposanue ctpok. KogupoBka cTpok.
B3aumogeiicTue ¢ W3y4eHne maTepuaia, MoAroToBKa K MPaKTUICCKUM 3aHATUSIM U
7 OTICPAIIMOHHOMN TECTUPOBAHUIO.
CHCTEMOM.
[[ndpoBanue CTPOK.
Koauposka cTpok.
PazpaboTka npunoxxeHuii ¢ rpauIeCKUM MOIH30BATETECKIUM
Pa3pa60TKf1 uHTepdeiicoM ¢ moMoIbio rpaduueckoi onbmmorekn TK. OCHOBHBIE
TIPHJIOKEHUH C ITOIXOIEL
rpaguaecKuM W3ydeHne maTepuaia, MoJAroToBKa K MPAaKTUICCKUM 3aHATUSAM U
3 TOJIL30BATEIBCKUM e —
uHTepdeiicom c
MOMOIIbIO TpadudecKon
oubanorexku TK.
OCHOBHBIE TTOAXO/BI.
Pa3paboTka npunokeHui ¢ rpauIeCKUM IM0Ib30BaATEILCKIM
Pa3pa60TKf¢ uHTepdeiicom ¢ momoisio rpaduueckoit onommoreku TK. OcHOBHBIE
TIPHJIOKEHUH C —
rpaguaecKuM W3y4eHne maTepuaia, MoAroTOBKa K MPAKTUICCKUM 3aHATHAM U
9 TOIL30BATEIBCKUM TeCTHPOBAHHIO.
uHTepdeiicom ¢
MOMOIIbIO TpadudecKont
Ooubanorexku TK.
OCHOBHbBIC BUJIKETHI.
Cospanue rpadhuyeckux Co3znanue rpaduuecKux U300pakeHUH. AHIUMAITHS.
10 H300paKeHMi. N3yuenune maTepuaa, MoAroToBKa K MPaKTHYSCKUM 3aHATHSIM U

AHuMmanus.

TCCTUPOBAHUIO.




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

IIporpamMmoi TUCHUTIIMHBI PEAYCMOTPEHO MPOBEJICHUE MPAKTUUYSCKUX 3aHITUI, MPEANoNaraimx
3aKpeIUICHUE U3YUYCHHOI0 MaTepraja U (OpMHPOBAHUE Y O0yUAIOIIMXCSI HEOOXOIUMBIX 3HAaHUH, YMEHHH U
HaBBIKOB. KpoMe TOro, BaxKHEHIIIMM 3TarioM U3y4YeHHUS TUCHUILINHBI SIBJISCTCS CaMOCTOsATElIbHAs padoTa
00yJaroNuXcs ¢ UCIOJb30BAaHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTeIIbHBIX
TEXHOJIOTHH.

B 00beM camocTosATEIbHON PaOOTHI 10 AUCIUIUIMHE BKIIOUASTCS CIICAYIOIIEE:

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

— MOJTOTOBKA K MMPAKTUYECCKUM 3aHSITHUSM;

— IOJrOTOBKA K TEKYIIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTY/ICHTOB;

— IIOJrOTOBKA K 3a4ETy.

3aJI0rOM YCIIEITHOTO OCBOCHHMS JUCIMILIMHBI SBIISICTCS 0053aTeIbHOE IOCCIICHHUE MTPAKTHUYCCKUX
3aHATHUH, TaK KaK IPOITYCK OAHOrO (TeM 0oJiee, HEeCKOJIbKHX ) 3aHATHI MOXKET OCJIOKHHUTH OCBOCHHUE
pazaenoB Kypca. Ha mpakTUUYeCKUX 3aHATUSX MaTepuall, U3JI0KEHHBIN Ha JICKIUIX, 3aKPEIISIeTCS IPU
BBITIOJIHEHUH MIPAKTUYECKUX 3aTaHUM.

[IpucTymas Kk U3y4eHUI0 TUCHUTLINHBI, HEOOX0UMO B TIEPBYIO OUEPEIh O3HAKOMHUTHCS C
conepxanueM PII/], a Takyke METOIMUECKMMH YKa3aHUSAMU 10 OPTaHU3aIlUHA CAMOCTOSITEIbHON paboTHI.

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

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

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

— BBIMOJIHUTH MTPAKTUYECKUE 3aJIaHKs B paMKaxX M3y4aeMOM TEMbI;

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

— MOJArOTOBUTHCS K TECTUPOBAHUIO, TPEAYCMOTPEHHOMY B KOHTPOJIbHBIX TOUKAX;

— MOJATOTOBUTHCS K MPOMEKYTOUHOM aTTECTaLIUH.

[Ipu Hanucanuu mporpaMM peKOMEHYETCsl BHaYajle HallMcaTh IPOrpaMMHBIN KOJI CAMOCTOSITENIbHO,
a 3aTeM CPaBHUTH €TI0 C KAKUM- JTUOO MpuMepoM. Takoi 1Moxo1 O3BOISET CTYISHTaM ObICTpEe OCBOUTH
METO/IBI, CIIOCOOBI U CTHJIb HAITUCAHMS IIPOrpaMM Ha si3bike Python v cokpaTuTh BpeMs Ha €ro n3ydeHue.

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

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

7. OueHOYHbIe MATEPHUAJIBI VIS IPOBEAEHUSA TEKYIEero KOHTPOJISl YCIeBAeMOCTH Y MIPOMEKYTOYHOM
arrecTauMu 00y4aroMXCcs M0 AUCHUILINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETEHIINH ¢ yKa3aHUEM ITAIOB UX (HOPMUPOBAHHSI B MPOILIECCE OCBOCHUS AUCIIUITITUHBI

Kox n HaumenoBanue
No KonTponupyemsbie pa3ienbl AUCHUATLIUHBI . Bun onrenounoro
WHJIMKATOpa KOHTPOJIUPYEMOM
/1 (Moy1is) cpencTaa
KOMIIETEHIINHU
OCHOBHBIE TUIIHI JJAHHBIX, OCHOBHEIC
1 |OmepaTops. [IpeoOpa3oBaHKe THIIOB K-1.3. [IK-1.4 [IpakTrueckue 3agaHus,

naHHbIX. OCHOBHBIE BCTPOCHHBIE () YHKIIHH. v ' TECTEL.
Opranu3aiiys KOHCOJIFHOTO BBOIa/BBIBOJIA




JAaHHBIX pa3HOI'o THUIIA.

OcHoBHBIE OnepaIluu s3bika Python.

[IpakTueckue 3amanus,

2 | CumBonbHBIC BerancieHus. [loctpoeHue IK-1.3, TIK-1.4
TECTHI.

rpadukoB. bubnmoreka SymPy.

Pabora co ctpokamu. Peryisipasie [IpakTuueckue 3aganus
3 P yp MK-1.3, TIK-1.4 P JlaHHA,

BBIPKCHMSI. TECTHI.

[TpakTrueckue 3agadus

4 | OcHOBHBIE TUITBI 0OBEKTOB si3bIKa Python. [IK-1.3, I1IK-1.4 TeIéTH . ’

Oyuxnuu u Mmoayinu. Oo6padboTka [IpakTuueckue 3aganus
5 | YHKIUI M MOY p MK-1.3, TIK-1.4 P AlaHud,

UCKJIFOYEHUNA TECTHI.

OOBEKTHO-OPUEHTUPOBAHHOE [TpakTrueckue 3agadus
6 p P MK-1.3, TIK-1.4 P JlaHHi,

IporpaMMHUpPOBaHHE Ha si3bike Python. TECTHI.

Pabota c ¢aitnamu u katajgoramu.

BsauMoeiicTBUE ¢ onepaliioOHHON [IpakTuueckue 3aganus
7 X panl TK-1.3, TIK-1.4 P JlaHHi,

cuctemoii. [lludposanue ctpok. Konuposka TECTHI.

CTpOK.

Pa3zpaboTka npuioxxeHuii ¢ rpaguaecKum

[I0JIb30BaTEILCKUM HHTEP(EHCOM ¢ [IpakTrueckue 3agadus
8 PP IK-1.3, TIK-1.4 P flaHHi,

MIOMOIIBIO Ipaduueckoit ounbarnoTeku TK. TECTHI.

OCHOBHBIE TTOIXO/BI.

Pa3zpaboTka npuioxxeHuii ¢ rpapuaecKum

[I0JIb30BaTEILCKUM HHTEP(EHCOM ¢ [IpakTrueckue 3agadus
9 PP TK-1.3, TIK-1.4 P flaHui,

MIOMOIIBIO Ipaduueckoit onbamoTexu TK. TECTHI.

OCHOBHBIE BUIKETEI.

Cosnanne rpagpudeckux n300pakeHUM. ITpakTHueckue 3agaHus
10 | Cosnanue rpa P MK-1.3, TIK-1.4 P AaHu,

Auxnmanus. TECTHI.
11 |Muas xoHTakTHas paboTa [IK-1.3, I1IK-1.4
12 |3auyer I1K-1.3, I[IK-1.4

7.2. TunoBble KOHTPOJIbHBIE 33/IaHUS UJIM UHBIE MaTepUaIIbl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOIUMBIE JJIs OIICHKHU 3HAHUI, YMEHHI U HAaBBIKOB U (MJIH) OTbITa MPO(ECCUOHANIBHON JAeITeTHhHOCTH,
XapaKTEePU3YIOIIUX ATAIbl (POPMUPOBAHUS KOMIIETSHIIUN B MTPOIIECCE OCBOCHUS TUCIUTUTMHBI

KomriexT 3aganuii 1uist mpoBepku cHOpMUPOBAHHOCTH UHIUKATOPOB JOCTHKEHUN KOMIETEHIIHIA
[TK-1.3, TIK-1.4

TectoBbie 1 KOHTPOJIBHBIE 3a1aHus pazmerieHs B JUOC Moodle o agpecy
https://moodle.spbgasu.ru/course/view.php?id=1658

7.3. CucreMa OLleHUBAaHUS PE3YJIbTaTOB 00YUYEHHUS 110 AUCHUIIIIMHE (MOJIYJII0) IIPH MPOBEIECHUHN TEKYIIETO
KOHTPOJIS| YCTIEBAEMOCTH




Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

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

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTHH, CUCTEMATHIECKH IPaMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE M TIyOOKOE YCBOCHHME OCHOBHOM U JIOMOJIHUTEIILHOM JIMTEPATYpPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMon 1Mo JUCIUIUIHHE (MOIYJTIO)

YMEHUS:

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

HaBBIKH:

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

- BJIaJIeeT HaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH PEIIaTh CIIOKHBIC
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSIET TEOPETUUYCCKUE 3HAHMS JIJI1 BBIOOpA METOIUKH BBITTOJTHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3ynpevyHo BJIaJIeeT HHCTPYMEHTapHUeM YYeOHON JUCIUTUIMHBI, YMEHHUE €0
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUYCCKUX 33]1a4;

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

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHON JTUTEPATyphl, PEKOMEHJOBAaHHOMN
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
MPaBHJIBHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIelaTh 000CHOBAHHbBIE
BBIBO/IBI;

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

HaBBIKU:

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

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIIETCHITU;

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




Onenka 3HaHUSA:

«YZAOBIETBOPUTEILHO» - JOCTaTOYHbI MUHUMAJIbHBII 00beM 3HAHUHN MO TUCIHUILINHE;

(3auTeHo) - YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHAOBaHHON pabodell mporpaMmMoii;
- HCIIOJIB30BAHUE HAYYHOU TEPMHUHOJIOTUH, CTUIMCTUYECKOE U JIOTHYECKOE
U3JI0KEHHUE OTBETa Ha BOIIPOCHI, YMEHHE JieNIaTh BHIBO/IbI O€3 CYILIECTBEHHBIX
o1nO0K

YMCHUSL:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUAX, KOHLUENIUAX U HAIIPABICHUAX
10 TUCUUIUIMHE U 1aBaTh UM OLICHKY;

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

- YMEET 10l PyKOBOJCTBOM IIPENOJaBaTelIs PEIaTh CTAHIAPTHBIE 3a1a41
HaBBIKU:

- paboTa 1oJ; pyKOBOJICTBOM IIPEIOIaBaTeNs HA IPAKTUYECKUX 3aHATHSAX,
JOIIYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHHM;

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

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY AJITOPUTMA BBINOIHEHUS

Ouenka 3HAHUS:

«HEYIIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHS 110 JUCIUIUINHE;

(HE 3a4TEHO) - OTKa3 OT OTBETa (BBINOJIHCHHS ITUCbMEHHON PabOThI);
- 3HaHUE OT/ICIBHBIX UCTOYHUKOB, PEKOMEHIOBaHHBIX Paboueii MporpaMmoi 1mo
JMCLUTUIAHE;
YMEHHUSI:

- He yME€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

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

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
oOyJaronuxcsi, HE0OX0IMMBbIE ISl OIIEHKU 3HAaHUM, YMEHUI 1 HaBBIKOB U (WJIM) OMBITA PO eCCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETEHIIUN B TPOIIECCE OCBOCHHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEIECHHS TPOMEKYTOUHOM aTTeCTAllUN 00YyYaIOIINXCs

[IpuMepHBIii epeyeHs BOIIPOCOB:

1. OcHoBHbIe THITBI JaHHBIX B Python. TIlpoBepka Tuna ganHbIX. [[peoOpa3oBaHKe TUIIOB JaHHBIX.

2. [lepemennsle. imeHoBaHue nepeMeHHBIX. [IprcBanBanne 3Ha4eHUI TepeMEHHbBIM. Y JaJleHne
NEPEMEHHBIX.

3. Oneparopsl. MatemaTudeckre oneparopsl. J[Bondynslie oneparopsl. OnepaTopbl IPUCBAauBAHMUSL.
[TpropHUTET BHIIOTHEHHS ONIEPATOPOB.

4. Onepatopsl cpaBHenus. Oneparop Beteienus if...else.

5. Hukn for. Huxm while.

6. Oneparop continue. Onepatop break.

7. @ynkiuu range() u enumerate().

8. BecTrpoenHble GyHKIIMN U METOABI AJIs1 pa0OTHI C YUCIIAMHU.

9. Marematuyeckue pynkimuu. Moayns math.

10. T'enepanus ciyuaitHeix grcena. Moayss random.

11. Crpoxu. Co3panne ctpok. Oneparuu Haa cTpokaMu. PopMaTupoBaHUE CTPOK.

12. ®yHKIMA ¥ METOJIBI 7151 paboThI co cTpokamu. Metox formaty().

13. ®yukuu I paboTHI ¢ CHMBOJIAMH.

14. ®opMaTUpOBaHHBIN BBOJI/BBIBOJI TAHHBIX.




15. Coucku. Coznanue cnvcka. Onepaiuu Hajl CIUCKaMHU.

16. MuoromepHsble ciricku. [lepedop 271eMEeHTOB CIHCKA.

17. 'enepatopbl CIUCKOB U BBIPAKEHUS-TEHEPATOPHI.

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

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

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

21. CopTupoBKa ciucka. 3armojiHeHUE CITUCKA YUCIaMU.

22. Vicrionp30BaHUE CIIHCKOB KaK CTEKOB.

23. Vcnonb3oBaHuE CIMCKOB KaK Ouepeiei.

24. KopTexu.

25. MHoxecTBa.

26. JIlnanazoHsbl.

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

28. CioBapu. Ilepebop 31eMeHTOB cioBaps. MeToasl padoTHI CO cioBapsMu. I eHepaTophl CIOBapeH.

29. Ilonwp3oBarenbekue GyHknun. HeoOs3aTenpHbIe TapaMeTPhl M COMTOCTABIICHUE 110 KITFOYaM.
[Tepemennoe unciIo mapamMeTpoB (hyHKIIHH.

30. ITonw3oBatenbekue Gpynkuuu. OnpeneneHue 1 BpI30B QYHKIIMU. PacmonoxeHne onpeneneHus
byHKINH.

31. Anonumusie pyHkuu. OyHKIUU-TeHEpaTOPHL. JlekopaTopsl QyHKITUH.

32. I'mobaJibHBIC U JIOKAJILHEIC IEPEMCHHBIC. BII0OKCHHBIE (YHKITHH.

33. Moaynu. Co3nanue Moyaei.

34. Moaynu. [Touck moaynen.

35. Monaynu. [ToBTopHas 3arpy3ka MOJyJIei.

36. Moaynu. Komnwisinus Moaysei.

37. Moaynu. Ctangaptabie Moaysu Python.

38. [TakeTsl.

39. Onpenenenue Kiacca U CO3/IaHME IK3EMILISIpa Kilacca.

40. Metoasr _init ()u del ().

41. OObABIIEHUE HACIEIOBAHUS.

42. MHOXeCTBEHHOE HaclleZJoBaHUE: 00BSBICHUE, IPUMEPHI peaTU3aIlHH.

43. CriennajIbHBIE METOEL.

44. Tleperpy3ka onepaTopos.

45. CtaTn4ecKkue MeTObI.

46. AGCTpaKTHBIE METO/IBI.

47. O6pabotka uckaroueHuid. Mactpykiuu try...except...else...finally.

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

49. Kiacchl BCTpOCHHBIX UCKITIOUEHUN

50. ITonb30BaTENbCKHE UCKITFOUECHHUS.

51. Uteparopsl.

52. Konrelinepsl. KontelineprI-niociaenoBarenbHOCTUH. KOHTEHHEpBI-CI0BapH.

53. Ilepeuncnenusi.

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

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

56. Knaccer StringlO u ByteslO.

57. OCHOBHI cO3/IaHUs IPUTIOKEHUH ¢ Tpaduueckum nHTepdeiicom. BuzyanbHoe MpoeKTHPOBAHUE.
Co0bITHITHOE TPOTPaMMHUPOBAHUE.

58. Monayns tkinter. OcHoBHBIE 71eMEHTBI HHTEpdeiica.

59. Monayns tkinter.. [TpocTeiimie 31eMeHThI YIPaBICHUS: KHOIKA, TESKCTOBOE MOJIE, MOJIE JIsI
BBO/IA.

60. Monayns tkinter. @ yHKIIMOHATBHBIC 3JIEMEHTBI YITPABIICHHUSI: ITOJIE CO CIIUCKOM, (hIIaXKOK,
MEePEKITI0YATENb.

61. Monayns tkinter. Kitacc Canvas. OcHoBHbIe Tpaduueckue npUMUTUBEL. CO3/1aHie aHUMAIUH.

7.4.2. TlpakTU4ecKue 3aJaHus U IPOBEICHUS MPOMEKYTOYHOM aTTECTAIIUH 00YYatOIHXCsI
[Mpaktuueckue 3amanus pasmeniens B DMMOC Moodle o aapecy



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

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

7.5. Meronuveckne MaTepHralbl, ONMPEEIISIONINE IPOIeIyphl OLIEHUBAHHS 3HAHUH, YMEHUI, HABBIKOB U
(unm) ombITa IPOQPECCUOHATBHOMN AEATETLHOCTH, XapaKTEPU3YIOIIe dTarbl (OPMUPOBAHUS KOMITETCHLIUH
[Tponetypa npoBeaeHUS TPOMEKYTOUHON aTTECTAIIMH U TEKYILEro KOHTPOJIS yCIIEBAEMOCTH
perIaMeHTHPYETCsl JIOKATbHBIM HOPMAaTUBHBIM aKTOM, ONPEACIISIONINM HOPSIIOK OpraHu3alui 1
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTAllMU 00yJarOIIUXCS.
[Tponetypa oreHnBanust GOPMUPOBAHUS KOMIIETCHIIMN TIPU MPOBEACHUN TEKYIIETO KOHTPOJIS
npuBeseHa B 1. 7.2.
Tunossie KOHTPOJIBHBIE 3aJJaHNUS WK MHBIE MAaTEPUANIbl TEKYILErO KOHTPOJIS IPUBECHHI B I1. 7.3.
[TpomesxyTouHas arTecTanus N0 AUCHUILIMHE TPOBOIUTCS B (hopMe 3aueTa.

7.6. Kpurepun oreHuBaHuUS cPOPMUPOBAHHOCTH KOMIIETCHIIUIA TTPH IPOBEICHUU MPOMEKYTOTHON

aTTecTaluu
YPOBEHb OCBOCHUS U OLICHKA
Ouenka Ouenka
«HEYJIOBJICTBOPHUTENb | «ymoBiaeTBoputesibH | OLEHKa «XOpOLIO» OrieHKa «OTJIMYHO»
HOY o»
«HE 3a4TEHOY «3a4TEHOY»
YpoBeHb OCBOEHUSI | YPOBEHb OCBOEHUS | YPOBEHBb OCBOCHHUS YpoBeHb OCBOEHUS
KOMIIETCHIUU KOMIIETECHIINU KOMIIETECHIINU KOMIIETEHLINU
«HEAOCTATOYHBIN. «IOPOTOBBIN». «IPOJBUHYTBIN. «BBICOKHI.
Kommerenun He Kommerenmmun Kommerenmun Kommerenun
c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI.
3HaHMS OTCYTCTBYIOT, [  CdopMUpOBaHbI 3HaHus OOLIMPHEIE, 3HaHus
YMEHUS U HaBBIKK HE | 0a30BbIE CTPYKTYPHI | CHCTEMHBIE. YMEHUS | apryMEHTUPOBAHHBIE,
Kpurepuu c(hopMHUPOBAHBI 3HaHUU. YMEHUs HOCSIT } BCECTOPOHHHE. Y MEHHUS
OLCHHBAHNS (dbparMeHTapHbBI U PETPOIYKTUBHBIN YCIIELIHO
HOCAT XapakTep, MIPUMEHSIOTCS K
PEenpOIyKTUBHBIN MPUMEHSIFOTCS K PELIEHHIO KaK
Xapaxkrep. PELIEHHUIO TUITOBBIX TUTIOBBIX, TaK U
JleMoHCcTpHpYyeTCs 3aJaHUM. HECTaHAAPTHBIX
HU3KHH YPOBEHb JleMOHCTpHUpYyeTCS | TBOPYECKHX 3aJaHUN.
CaMOCTOSITEIIBHOCTH JIOCTaTOYHBIN JemoHcTpupyeTcs
MPAKTUYECKOT O YPOBEHb BBICOKHI YPOBEHb
HaBbIKA. CaMOCTOSITEJIBHOCTH | CaMOCTOSITEJIbHOCTH,
YCTOMYUBOTO BBICOKAsl aJalITUBHOCTh
MIPAKTUYECKOT O MPaKTUYECKOI0 HaBbIKa

HaBBIKA.




OO0yyvaromumiics OOyyarormmiics OOyuarommmiics OO0yyaromumiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPUPYET
-CYIIECTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKue,
po0eibl B 3HAHUX TEOPETUYECKOTO MOHUMAaHNe BCECTOPOHHHE U
yueOHOro MaTepHana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHbIE
-IOMYCKaI0TCA -HETIOJIHBIE OTBETHl [ KOHTPOJIUPYEMOTrO | 3HAHUS MPOrPAMMHOTO
MPUHIMITHATIBHBIE Ha OCHOBHBIE o0bpema MaTepuana;
OLIMOKYU MpU OTBETE | BOMPOCHI, OIIMOKH B MPOrPaMMHOTO -M0JIHOE TOHUMAaHUe
HA OCHOBHbIE OTBETE, MaTepuana; CYUIHOCTH U
BOIIPOCHI OmIIeTa, HEJ0CTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
MMOHUMAaHHe CYLIHOCTH MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX MOHITHH U M3JIaraeMbIxX -CIIOCOOHOCTb TOYHOE 3HAHHE
KaTeropuii; BOIIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX MOHSTHIA, B
-HEeTIOHUMaHHe -HEYBEPEHHBIE U OOBSCHSATH CBSI3b | pamMKax 00CyX1aeMbIX
SHAHUS CYILIIHOCTHU HETOYHBIEC OTBETHI | MPAKTUKU U TEOPHH, 3aJlaHui;
JOTIONTHUTEJIBHBIX | HA JIOTIOJIHUTEIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHL. MIPOTUBOPEYUS, yCTaHaBIUBATh U
3aJIaHui OuseTa. poOJIEMBI U OOBSCHSTH CBSI3b
TEHACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -JIOTUYECKU
-TpaBUJIbHBIC U nocJe0BaTeIbHbIE,
KOHKpETHbIE, 0e3 COJIEp>KaTeNbHBIE,
IpyOBIX OIIHUOOK, KOHKPETHBIE U
OTBETHI HAa UCYEPIBIBAIOIINE
MOCTaBJICHHbBIC OTBETHI HAa BCE 3aJJaHUS
BOIPOCHI. ounera, a TaKxKe
JOTIOTHUTEIIbHBIC
BOIPOCHI
JK3aMeHaTopa.
[Ipu BeIMONIHEHUH OO6yyarommiics Oobyuaromuiics OO0yyaromwmiics
MIPAKTUIECKOTO BBITIOJTHUI BBITIOJTHIII MPABUJIBHO BBITTOJHUI
3a/iaHus Ounera MIPAKTHYECKOE MPAKTHYECKOE MPAKTUYECKOE 3aJjaHue
oOyuaromuiics 3ajaHue Oumnera ¢ 3aanue oumera ¢ ounera. [Tokazan
MPOJIEMOHCTPUPOBAN | CYIIECTBEHHBIMU HEOOIBIINMHU OTIIMYHBIE YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckatorcst [Tokazan xopomue | yuyeOHOTO MaTepHana.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemraer
3a/1aHus HEe COJIEpXKaHUU OTBETa OCBOEHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI U peIICHUH y4eOHOTO MIPAKTUYCCKHE 32 IaHUs
YMEHHUS OO6yyaromuiicst He MPaKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3aJaHuM. [IpennoxxeHubie OtBeTunn Ha Bce
Owrera pu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHATETLHBIC
JIOTIOTHUTEITHHBIX JOTIOTHATEIBHBIC | 3aJaHUS PEIICHBI C BOTIPOCHI.
HaBOJISIIUX BOIIpOCax BOITPOCHI OBLIIO HEOOJIbIITUMHU
MPENo1aBaTeIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJBIITUHCTBO
JIOTIOTHATEITBHBIX

BOIIPOCOB.




BJIaACHHC
HaBbIKaMH

He moxet BoIOpaTh
METOUKY
BBIIIOJHEHUS
3aJaHUuH.
Jlommyckaet rpyObie
OIUOKH TpH
BBIIOJIHEHUH
3aJIaHNM,
HapyMIaKIINEe JTOTUKY
perieHus 3a1ay.
Hemaet
HEKOPPEKTHBIE
BBIBOJIBI.

He moxer
000CHOBAThL
ANTOPUTM
BBINIOJTHEHHS
3aJlaHui.

HcnbiTeiBaeT
3aTPYJIHEHHS 10
BBIOOPY METOJMKHU
BBINOJTHEHUS
3aJaHUN.
JlomyckaeT omuoKku
MIPU BHITIOJIHCHUH
3aJIaHNM,
HapyIIEeHUs JTOTUKU
perieHus 3aaad.
UcneiTeIBacT
3aTPYAHCHHUS C
hopmyaupoBaHHEM
KOPPEKTHBIX
BBIBOJIOB.
HcneiTeBacT
3aTpyAHCHUS TIPU
000CHOBaHUH
anropuTMa
BBIIIOJIHEHHUS
3aJlaHui.

be3 3aTpynnenui
BBIOMpacT
CTaH/IapPTHYIO
METONKY
BBIIIOJTHEHUS
3aaHUN.
JlomyckaeT ommoKu
TP BBITIOJIHEHUH
3aJlaHuM, HE
HapyIarIme
JIOTUKY PEIICHUS
3a1a4
Jlenaet KoppeKTHbBIE
BBIBOJBI 110
pe3yibTaTam
pelieHus 3a/1a4uu.
OOOCHOBEIBAET X0/
penieHus 3amay 6e3
3aTpyAHEHUH.

[Ipumensier
TEOPETUYECKNE 3HAHUS
JUTSL BBIOOpa METOAMKHU
BBIITOJTHEHUS 3aJaHUH.
He nomyckaet omm6ok

MIPY BBIMOJHEHUH
3aaHUN.
CaMoCTOSTEIIFHO
aHaJIM3UpPyeT
pe3yJIbTaThl
BBITIOJTHCHHS 3aJIaHUH.
I'pamoTtHO
00OCHOBBIBAET X0/
pelIeHus 3a/1a4.

OHeHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH C(bOpMHpOBaHHOCTI/I KOMHeTeHHHﬁ, 3aKPCINUICHHBIX 3a
HHCHHHHHHOﬁ, " IIPpCACTaBIIACT coOoi cpeaHee apHQ)MeTqucxoe OT BBICTAaBJICHHBIX OLCHOK I10 OTACIbHBIM

pe3ynbTaTam o0y4eHus (3HaHUsI, YMEHHUSI, BIIaJICHUE HABbIKAMHU).

O1eHKa «OTJIMYHO»/«3a4TCHOY BBICTABIISICTCS, €CIIM CpeHee apuPMETHICCKOE HAXOIUTCS B
uHrepaie ot 4,5 1o 5,0.
O11eHKa «XOpOIII0»/«3a4TEHOY BBICTABIISACTCS, €CIIU CpeiHee apru(hMETHIECKOE HAaXOIUTCS B
uHTepBaie ot 3,5 1o 4,4.
Or1eHKa «yIOBIIETBOPUTEIBHOY/ «3aUTEHOY BBICTABIIICTCS, €CIIU CpeiHee apu(dMeTHIecKoe
HaxXOJUTCS B MHTEpBaJie oT 2,5 1o 3,4.
Or1eHKa «HEYIOBIIETBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISACTCS, €CITH CpeiHee apruPMEeTHIECKOe
HaxoauTcs B uHTepBatie ot 0 1o 2,4.

8. YueOHO-MeTOoAMUYECKOE M MATEPHAIBLHO-TEXHHYECKOE o0ecneyeHue TUCIHMILIMHBI (MOLYJIs1)
8.1. [lepeueHb OCHOBHOM U AOTMOJHUTENBHOMN TUTEPATYPhI, HEOOXOIUMOM JIJIsI OCBOCHHUSI TUCITUTLIUHBI

(Momyst)
. Komnuectso
Ne ABTOp, Ha3BaHUE, MECTO U3/AAaHUs, U3/1aTENBCTBO, IO U3aHUs y4eOHOU U
o 9K3EMILIIPOB/AIIEKTP
n/n y4eOHO-METOJUUECKOM JIUTEepaTyphl

oHHBIN anpec ObC

OcHOBHAA JJUTEPATYPA

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

Python, Cankr-IletepOypr: CIIOI'ACY, 2019

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

Cy3u P. A., SI3bik nporpammupoanus Python, Mocksa: MuTepHer-

2 | Yausepcurer Mudopmanmonnsix Texnomoruit (MHTYUT), Aii [Tu Ap

Menma, 2020

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

JIOMOJHUTEILHAS JUTEPATYPA

1 3narononsckuii . M., OCHOBBI IporpaMMUpOBaHuUs Ha si3bike Python,

Mocksa: JIMK Ilpecc, 2018

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

byiinaues C. K., boxnar H. O., [lecun 1O. B., OcHOBBI nporpaMMHUpoOBaHUs

2 |na s3pike Python, ExatepunOypr: Ypanbckuii henepaibHblii yHUBEPCUTET,

ObC ACB, 2014

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




lenynpko B. M., SI3bIk mporpaMMHpOBaHus BEICOKOTO ypoBHs Python.
3 | ®yHKIMH, CTPYKTYPHI TaHHBIX, TONOJHUTENbHbIE MOAYIH, PocToB-Ha-/[oHY,
Taranpor: M3natenscTBo FOxkHOTO henepanbHOro yHuBepcurera, 2017

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

OOyuaromuecs U3 ynciia HBaIUI0B U ui ¢ OB3 obecrieunBarOTCs MeYyaTHBIMU U (FITH)
AJIEKTPOHHBIMU 00Pa30BaTEIBLHBIMU PecypcaMu B (hopMax, alaTUPOBAHHBIX K OTPAHHYEHUSM UX

3I0POBBSI.

8.2. IlepeueHn pecypcoB HHMOOPMAIMOHHO-TEICKOMMYHUKAITMOHHON ceTh «MHTepHET», HCOOXOIUMBIX JIJIs

OCBOCHUS AUCIUTUTUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «MHTEpHET DIJIEKTPOHHBIN aJipec pecypca
Caiit, coaeprKamiuii B CBOOOTHOM JOCTYIIe HEOOXOIUMBIC
TUCTPUOYTUBEI, MOJHYIO UH(POPMAITUIO U YPOKH T10 https://www.python.org/
IpOrpaMMHUPOBAHHIO Ha si3bIke Python
Caiit, MOCBSIICHHBIN CBOOOTHO PACIPOCTPAHIEMOMY MTAKETY
Ssympy, npeacraBistoiieMy coboit 6udauorexy Python https://www.sympy.org/en/index.html
CHMBOJIbHBIX BBIYHCIICHHIA.
CaiiT uist ckaurBaHus rpaduueckoi 6ubmmoreku PyQt. https://riverbankcomputing.com

8.3. IlepedeHb COBpEMEHHBIX TPO(HECCHOHABLHBIX 0a3 TaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

Haumenosanue DIIeKTPOHHBIN apec pecypca
DeKTpOHHO-0MOIMoTeuHas cucreMa usjaarenscrsa "Jlans" https://e.lanbook.com/
DIEKTPOHHO-0MOIMoTeuHas cucreMa usnarenbersa "FTOPAUT" https://www.biblio-online.ru/
DeKTpOHHO-0MbIMoTeunas cucreMa usgarenscrsa " IPRsmart” http://www.iprbookshop.ru/

Hayunas snexrponnas oubnuorexka eELIBRARY.RU

Hayunas s;ekTpoHHas
oubaunoreka eLIBRARY.RU

Cucrema aucranionsoro ooyuenus CII6I'ACY Moodle https://moodle.spbgasu.ru/

8.4. [lepeuenb MHGOPMAIIMOHHBIX TEXHOJIOTHA, UCTIOIB3YEMbIX MPU OCYIIECTBICHUH 00pa30BaATEIILHOTO
mpolecca 1o AUCUUIUIMHE, BKIII0Yas IepedeHb JTUIEH3UOHHOTO U CBOOOIHO pacpoOCTPaHIEMOT0

nporpaMMHOTO obecrnieueHUs

HanmenoBanue

Crnioco0 pacrpocTpaHeHUs
(JTMIIEH3MOHHOE MIJIH CBOOOTHO
pacpocTpaHsieMoe)

Python Bepcust 3.7.6386.10

CB0OOAHO pacpoCTpaHsIEeMOe

PyCharm Community

CBO0OOJIHO pacpoCTpaHsIeMOe

8.5. MarepuanbHO-TeXHUYECKOE 00ecIIeueHUe TUCIUITITMHBI
CaenieHust 00 OCHAIIEHHOCTH YYEOHBIX ayIMTOPUIN M MOMENIEHUH JUIsl CAMOCTOSITEJIbHON pabOThI

HaumeHnoBanue yueOHBIX ayUTOPHI U
MOMEIIEHUH TSl CAMOCTOSTEIHHOM PaboThI

OcHalleHHOCTh 000pPYJI0BAaHUEM U TEXHUUECKUMHU
CpeAcTBaMu 00y4YeHus

73. KoMIIbIOTEpHBIN KJ1acc

Pabouue mecra c 1K (cTON KOMITBIOTEPHBIA,
CUCTEMHBIN OJIOK, MOHUTOP, KJIIABHATYPa, MBIIIE), CTOJ
pabounii, MOAKIIIOUEHUE K KOMIIBIOTEPHOH ceTH
CII6oI'ACY, Beixon B Internet.

73. YueOHble ayAUTOPHUH JIsl IPOBEACHUS
MPAKTUYECKUX 3aHATUH, KypCOBOTO
MIPOEKTUPOBAHUS (BBIMOJIHEHHS KypCOBBIX padoT),
IPYIIOBBIX U UHIUBUAYAIbHBIX KOHCYJIbTAIUH,
TEKYIIEr0 KOHTPOJIS U MPOMEXYTOUHOMN
aTTecTaluu

VYyeOHast aynuTopus AJi IPOBEACHUS MPAKTUYECKUX
3aHATUN, KypCOBOTO MMPOEKTUPOBAHUS (BBITIOJHEHUS
KYPCOBBIX paOOT), TPYNIOBBIX U MHAUBHIYaJIbHBIX
KOHCYJIbTAIMH, TEKYILIEro KOHTPOJIS U
IIPOMEKYTOUHOM aTTeCTallii — KOMIUIEKT
MYJBTUMEAUHUHOTO 000py10BaHus (TIEPCOHATIBHBIN
KOMITBIOTEP, MYJIbTUMEUNHBIN TPOEKTOP, 3KPaH,
ayIMoCHCcTeMa), 10CKa MapKepHas Oenast sMasneBas,
KOMIUIEKT y4eOHOM Me0enu, MOAKIIoUeHUE K
kommbioTepHoit cetu CITI6I'ACY, Beixon B MIHTEpHET.




[Tomernenue a1 caMOCTOSTENHHON pabOTHI
(untanbHBIN 3271 OMOMMOTEKH, aya. 217): TIK-23 mr., B
T.9. 1 mrr.- IIK mst mur ¢ OB3 (cuctemusiid 010K,
MOHHTOP, KJIABUATYypa, MBIIIIb) C TIOKITIOYCHHEM K
cetn «MHTepHET» N 00ECIIEYCHHEM J0CTYIIa B
ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEeIIbHYIO
cpeny CIIOI'ACY.

I1O Microsoft Windows 10

73. [lomenieHus A1t CAaMOCTOSTETLHON pabOThI

Jlst maBanuaoB u aui ¢ OB3 obecrieynBarOTCs CrieliaibHbIC YCIOBHS IS TOTYYCHUS
00pa3oBaHMs B COOTBETCTBUU C TPEOOBAHUSIMH HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.
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