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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)

HCH}IMI/I OCBOCHHS MNUCHUIINIMHBI ABJISAIOTCA ITOJYUCHHUC 3H8.HPII>1, YMGHHfI 1 HAaBBIKOB B O6HaCTI/I
pa3paboTKH 00BEKTHO-OPHEHTHPOBAHHBIX MPOrpaMM Ha s3bike PYythOn mis pereHust mpuKIagHBIX 33734 B
pa3nuYHbBIX cepax AesITeILHOCTH Ha 0ase:

* CHCTEMHOI'0 HU3JI0KCHHSI OCHOB aJlTOPUTMHYECKOTO s3bika Python, ero Bo3amoskHOCTE#H 110 pa3paboTke
00BEKTHO-OPUEHTHPOBAHHBIX IMIPOTPAMM U MIPOTPAMMHBIX CHCTEM;

* O3HAKOMJICHHUSI CTYJEHTOB C COBPEMECHHBIMH TEXHOJIOTHSIMH W WHCTPYMEHTAJIbHBIMHU CPEICTBAMH
pa3paboTKU MPOTrPaMMHOTO O0ECTIEYeHHSI, OCHOBHBIMH CTPYKTYPAaMHU JaHHBIX U METOAAMHU pabOThl C HUMH, B
TOM YHCJIC C UCIIOJIb30BaHUEM OMOIIMOTEKH CTaHIapTHBIX MOYJICH.

3aj1auaMy OCBOCHUS JUCIUILIUHBI SIBIISIOTCS:

* 00y4EHHUE CTY/JICHTOB HaBbIKaM IMOCTAHOBKH 3aJlaud, Pa3pabOTKU aJrOPUTMOB, BEIOOpA CTPYKTYPHI H
BU3yaJIU3alUH JaHHbIX;

* COCTaBJIEHUS KaK MPOLEIYPHO-OPUEHTHUPOBAHHBIX, TAK U 0OBEKTHO-OPUEHTUPOBAHHBIX MPOTPaMM Ha
si3pIke Python st penieHus mMpoKoro Kpyra NpUKIaIHBIX 33/1a4 B HAYYHBIX, HHKCHEPHBIX U 9KOHOMUYECKHX
pacuerax, 00pabOTKH TEKCTOBOM, rpaduuecKoil u Apyroi HHPOpPMALIUH.

2. IlepeyeHb IUIAHUPYEMBIX PpPe3yJbTATOB O00y4YeHHsl MO IMCHUIIMHE (MOAYJI0), COOTHECEHHBIX C
HHANKATOPAMM JTOCTHKEHUS] KOMIIeTeHIMH

KOI[ 1 HAMMCHOBAHUC KOI[ 1 HAMMCHOBAHUC HJ'IaHI/IpyeMBIC PE3YyJIbTaThbl O6yLICHI/I$I I10
KOMIICTCHIIU HHAUKATOpa NOCTHKCHUA JUCHUIIIINHEC, 066CH6‘-II/IB3,IOIHI/I€ JOCTHIXCHHEC
KOMIICTCHIIN IJIAaHUPYEMBIX PE3YJIbTATOB OCBOCHUS OIIOII




IK-1
IPOEKTUPOBATH
pa3pabarbIBaTh

MporpaMMHOE OOecTieyeHUE |JaHHbIX WU

Cnocob6en|I1K-1.3

PazpabatsiBaeT
obecrneueHue,
JaHHBIX, 0asbl
MPOrpaMMHBIC

U |mporpaMMHOe
CTPYKTYpBI

uHTEepQEich

3HaeT

OCHOBHBIE
00BEKTHO-OPUEHTHPOBAHHOTO
IPOTPaMMHPOBAHHS;

- OCHOBHBIC (DYHKIIMH H KJIACCHI si3bIka Python;

- OCHOBHBIE CTPYKTYPbI JaHHBIX;

ymeeT

- pa3pabarbIBaTh MPOrpaMMHOE 0OECIIeYCHUE B
00BEKTHO-OPUEHTHPOBAHHOM CTHIIC;

- UCTIOJIB30BATH MPH Pa3zpadOTKe MPOTrPaMMHOTO
obecrieueHust OMOIMOTEUHbIE (DYHKIIMH, KIACChI
U CTPYKTYpPBI JAHHBIX s13bIKka Python;

- CO3J1aBaTh IOJIb30BATEIbCKUE NHTEP]EHCHI, B
T.4. TpaduUecKue;

- CO371aBaTh COOCTBEHHBIE CTPYKTYPHI IaHHBIX;
BJIajleeT HABbIKAMH

- pa3paboTku  OOBEKTHO-OPHEHTHPOBAHHOTO
IPOrpPaMMHOTO obecrnieueHus C
UCTIONIb30BAaHUEM CTaHJAPTHBIX CPEACTB S3bIKA
Python;

- pa3paboTku  OOBEKTHO-OPHEHTHPOBAHHOTO
IPOrpaMMHOTO obecrnieueHus C
UCIIONIb30BAaHUEM  TNPHKIAIHBIX  OMOIHOTEK
si3bIKa Python;

- pa3paboTKH rpauuecKux MOJIb30BATEIbCKUX
UHTEP(EICOB;

- pa3pabOTKU HECTAHJAPTHBIX THIIOB JaHHBIX;

- pa3paboTKH COOCTBEHHBIX CTPYKTYP JAHHBIX;

nmapaaurMabl

IK-1
MPOEKTUPOBATH
pa3zpabaThiBaTh

IporpaMMHOE 00eCrieueHUE |CTPYKTYPHI

Cooco0Oen|I1K-1.4

JemoHCcTpHpYyeT
u[paboTocrnocoOHOCTh

MporpaMMHOTO  oOecreueHus,
JTaHHBIX, 0asbl
JTaHHBIX ~ WJIA  MPOTPAMMHBIX

uHTepdeiicoB

3HaeT
- OCHOBHbIC dTamnbl cOopku Python-mpoekToB B
pa3IMYHBIX CpeliaX pa3paboTKH;

- OCHOBHBIE CITIOCOOBI OTJIAJAKH MPOTPAMMHOTO
o0ecIeueHus;

ymeer

- BBIBIIATH OHIMOKKM M JIEMOHCTPHPOBATH
paboTOCTIOCOOHOCTD IPOrPaMMHOTO
obecreueHus;

- cobuparp W 3amyckatb Python-mpoektsl B
pa3IMYHBIX CpeliaX pa3paboTKH;

BJIa/ieeT HABBIKAMHU

- OTIAJAKH TMPOrPAMMHOIO OOECTeYeHUsT Ha
s3pike Python;

- cOopku wu 3amycka Python-mpoektoB B
pa3IMYHBIX Cpenax pa3paboTKH.




3. Yka3aHue MecTa IUCHUILIMHBI (MOAYJIs1) B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMMbl

Hannas qucuurnimHa (Moayiib) BkiItoueHa B biok «luctuminnasl, moaynu» b1.B./IB.02.01 ocHoBHOIA
npodeccuoHabHON 00pazoBaTenbHOM porpamMmbl 09.03.03 [Mpukinagnas nHGOpMaTUKa U OTHOCHTCS K YacTH,
dhopMupyeMoil ydacTHUKaM# 00pa30BaTEIbHBIX OTHONICHUH Y4eOHOTO IJIaHa.

Ne n Kox n HanMeHOBaHUE UHIMKATOPA
n/n DEATIECTBYIONIHE ACIHTLIHHbL JOCTH>KEHUS] KOMIIETCHLIUT
1 |UudopmanroHHbIE TEXHOIOTUU YK-1.1, YK-1.2, YK-1.6
2 |[IporpammupoBanue 1t 9BM OIIK-3.1, OIIK-7.1, OIIK-7.2
3HATh:
- OCHOBHBIE MOHATHS HHPOPMATUKH;
- OCHOBBI pa3pabOTKH aJrOPUTMOB;
- OCHOBHBIE THIIBI JAHHBIX;
- OCHOBHBIE CTPYKTYPHI JaHHBIX;
- OCHOBHBIE MEXaHU3MbI 00paObOTKN HH(POPMAINK B TAMITH KOMIIBIOTEPA;
- OCHOBHBIE PUHIIMITBI TTPOIIETyPHO-OPUEHTUPOBAHHOTO TIPOTPAMMHUPOBAHHS,
- OCHOBHBIE ITapaIurMbl 00bEKTHO-OPUEHTUPOBAHHOTO TIPOTPAMMHUPOBAHHS.
YMETh:
- paboTaTh Ha IEPCOHATBHOM KOMITBIOTEPE;
- TIOJIb30BAThCS OTIEPALIMOHHON CUCTEMOI;
- UCTIOJIH30BATh BO3MOKHOCTH BBIYUCIUTEIFHON TEXHUKH U IPOTPAMMHOTO 00ECTICYCHHUS.
BJIAJICTh:
- IEPBUYHBIMH HAaBBIKAMH W OCHOBHBIMH METOJAMH PEHICHUSI MATEMaTHYECKUX 3a/1ay;
- HaBBIKAMU Pa0OTHI C YUeOHOU JINTEPATYPOH;
- OCHOBHBIMH NPUEMaMU pabOTHI Ha KOMIBIOTEPE C MPUKIIAJIHBIM IIPOTPAMMHBIM 00€CTICUeHUEM.
Ne MocseyHolHe AMCLHILTHHDI Kon n HanMeHOBaHUE UHIMKATOPA
n/n JOCTH)KEHUS] KOMITETCHIIUT
VK-1.1, VK-1.2, VK-1.3, VK-14,
VYK-1.5, VYK-1.6, VYK-2.1, VK-2.2,
VK-2.3, VK-24, VK-3.1, VK-3.2,
VK-3.3, VK-3.4, VK-3.5, VK-3.6,
VK-4.1, VK-4.2, VK-4.3, VK-44,
VYK-6.1, VYK-6.2, VK-6.3, VK-6.4,
VK-6.5, VK-7.1, VK-7.2, VK-7.3,
VK-7.4, VYK-8.1, VK-8.2, VK-8.3,
VK-8.4, VK-9.1, VK-9.2, VK-9.3,
YK-9.4, YK-9.5, YK-10.1, YK-10.2,
YK-10.3, OIIK-1.1, OIIK-1.2, OIIK-
1 |BoimonHeHue U 3anyUTa BBITYCKHON KBAIM(UKAITMOHHONW PabOTHI 1.3, OIIK-1.4, OIK-1.5, OIK-2.1,

OIIK-2.2, OIK-2.3, OIK-2.4, OIIK-
2.5, OIK-3.1, OIK-3.2, OITK-4.1,
OIIK-4.2, OIK-5.1, OIK-5.2, OIK-
6.1, OIK-6.2, OIK-7.1, OIK-7.2,
OIIK-8.1, OIK-8.2, OIK-9.1, OIK-
9.2, TIK-1.1, IK-1.2, TIK-1.3, TIK- 1.4,
MK-2.1, TIK-2.2, MK-3.1, K- 3.2,
MIK-4.1, TIK-4.2, TIK-4.3, TIK- 4.4,
MK(LD)-1.1, TK(I)-1.2, TIK(ID)- 1.3,
MKID)-1.4, TK(I)-1.5, VYK-5.1,
VK-5.2, VK-53, YK-54, VYK-55,

A WA Vil il A




2 |[IporpammupoBaHue B TpaUIecKuX MmaKeTax TTK(ID)-1.2, ITK(11)-1.3

4. O0beM IUCHUNIMHBI (MOAYJIA) B 3a4eTHBIX €IUHHIAX C YKA3aHHMEM KOJHYECTBA aKaJAeMHUYEeCKUX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYIO padoTy o0yyawlmmxcsi ¢ mpemnoaasarejeM (10 BHAAM Y4eOHBIX
3aHATHH) U HA CAMOCTOSATEJIbHYI0 Pa0oTy 00y4YaroIuxcst

Cemectp
W3 Hux yacsl Ha
Bup ydeOHoit paboTh Beero MIPAKTUYECKYIO
4acoB o 5
JTOTOBKY

KonTakTHas padora 32 32
[Ipaxtrueckue 3amsaTus (11p) 32 0 32
Wuast kouTakTHasi padoTa, B TOM YHCJIE: 0,8 0,8
KOHCYJIBTAINH 110 KypCOBO# paboTe (ITPOEKTY), 0.4 04

KOHTpOJbHBIM paboTam (PI'P)

KOHTaKTHas paboTa Ha aTTecTalluio (caJa 3a4era,
3ayeTa ¢ OIICHKOM; 3alllUTa KypCOBOW pabOThI 0,4 0,4
(mpoexTa); cmaya KOHTpOIBHEIX padot (PI'P))

KOHTaKTHas pad0Ta Ha aTTECTALMIO B CECCHIO
(xoHCYNBTAIUS TIEpe]] SK3aMEHOM U Cada SK3aMeHa)

Yacpl Ha KOHTPOJIb 4 4
Camocrosite1bHas padora (CP) 35,2 35,2
O0mas TPy10eMKOCTh THCIUIIMHBI (MOYJIsT)
Jachpl: 72 72
3aYeTHbIE e IHHHILI: 2 2

5. Conep:xxaHue IMCHUIUVIMHBI (MOXYJisl), CTPYKTYPUPOBaHHOEe MO pa3gejaMm (TeMaM) ¢ yKa3aHUeM
OTBE/ICHHOI0 HA HUX KOJIMYeCTBA aKA/IeMHYeCKHUX YaCOB 1 BUA0B YUeOHbIX 3aHATHH
5.1. TemaTnueckuil njaaH JUCHUILUIMHBI (MOJYJIsA)

KonTakTHas padota (110 yueOHBIM
3aHATHAM), Yac. Kon
o MH/IUKATOP
a
Q| JEeKuMH I13 JIP Bcero
Ne Pa3nensl IMCIUAIUTHHEL g 1t CP > | HOCTHIKEHHU
3 qac. o
W3 HUX Ha M3 HUX Ha W3 HUX Ha
TpaKTH- MpaKkTH- TpaKTH- KOMIICTCHIT
BCEro | 4Yeckyrm | Bcero | 4eckyrw | Bcero | 4eckyro un
MOJAro- TOATro- MHOATOo-
TOBKY TOBKY TOBKY
1. |1 pazmen. [IporpammupoBanue
Ha si3bIke Python
OcCHOBHBIE  THINBI  JIAaHHBIX,
OCHOBHBIE OTepaTopBhl.
[IpeobpazoBanue THTIOB
11, |RaHHBIX. OCHOBHBIE 5 2 3 5 I1K-1.3,
BCTPOEHHBIE GbyHKIIH. [IK-1.4
Opranuzanus KOHCOJIbHOTO
BBO/JIa/BBIBOJIa JTAHHBIX Pa3HOTO
THIIA
OcHOBHBIE oOmepanuM  S3bIKA
Python. CHUMBOJIBEHEIE [1K-1.3,
1.2. 5 4 4 8
BBIYMCIICHHUS. ITocTpoenne [IK-1.4
rpadukoB. bubnmoreka SymPy.
Pabora co CTpPOKaMH. [1K-1.3,
1.3. 5 4 4 8
PeryinspHbie BelpakeHus. [1K-1.4




OcHOBHBIE THIOBI  OOBEKTOB I1K-1.3,
14. s3p1Kka Python. > 4 4 8 I1K-1.4
15 OyHKIMH U MOZYIH. Oo6paboTtka 5 2 32| 52 [K-1.3,
VCKITIOYCHHI I1K-1.4
OOBEKTHO-OPUEHTUPOBAHHOE
I1K-1.3,
1.6. |mporpammupoBanue Ha s3bike| 5 4 4 8 TK-1.4
Python. '
Pabota c (haiinamu u
KaTajaoramu. B3aumoneicrsue ¢ [IK-1.3
1.7. |onepanumonnoii CHCTEMOI.| S 4 4 8 HK-ZI.. 4’
[MIudposanue ctpok. Koauposka '
CTDOK.
PazpaGorka  mpuioxeHud ¢
rpaguIecKuM
[10JIb30BaTEJILCKUM I1K-1.3,
18. uHTepdPeiicoM ¢ MOMOLIBIO > 2 3 ° IIK-1.4
rpadudeckoit Oubnuoreku TK.
OCHOBHBIE ITOIXOJIBL.
Pa3pabotka  mpwiokeHud ¢
rpaguIecKuM
[10JIb30BaTEJILCKUM I1K-1.3,
19. uaTepdPeiicoM ¢ MOMOLIBIO > 2 3 ° IIK-1.4
rpadudeckoit Oubmmoreku TK.
OCHOBHBIC BUJDKETBI.
Coznanue rpaguIecKux TIK-1.3,
110 M300pakKeHU. AHUMAIHSI. S 4 3 ! IK-1.4
2. |2 paznen. lHast KOHTaKTHas
pabora
IK-1.3,
2.1. |Wnas koHTaKkTHAs paboTra 5 0,8 IK-1.4
3. |3 pasznmen. KonTpois
IK-1.3,
3.1. [3auer 5 4 IK-14

5.1. IlpakTyeckue 3aHATHS

HanmenoBanue pa3aciia

Ne .
pasn U TEMbI IPAKTHUECKUX HaumeHoBaHMe U colepKaHUE MPAKTUYECKUX 3aHATHH
3aHATUN
OcHOBHbBIE THUIIBI JAaHHBIX, OCHOBHbIE orepatopsl. [IpeoOpa3oBanue THUIIOB
OCHOBHBIE TUIIBI JaHHBIX, 0 H ’ P pO peobp aHue 0
aHHBIX. OCHOBHBIE BCTPOCHHBIE KIIUH. raHu3alUsl KOHCOJIBHOT
OCHOBHBIE OTIEPaTOPHI. 1 ) P bynKu P 3all oro
BBO/Ia/BBIBOJIA IAaHHBIX Pa3HOr'O TUIMA.
[Ipeobpa3oBanue TUTIOB a a p
aHHBIX. OCHOBHBIE OcHOBHbIC THIIBI JaHHBIX, KJIFOUYEBbIE cloBa s3bika Python. TIpoBepka THIIOB.
. [IpeoOpazoBanne THUMOB JAaHHBIX. (OCHOBHBIE ONEPATOPHI. HOBHBI
1 | BcrpoeHHBIE DYHKITUH. peodbp a1 patop OcroBrbie
BCTPOEHHBIE (DYHKLINU.
Opranmsanus K P fby L/I Pvthon
OHCOJIbHBIN BBOJI/BBIBOJ] JAHHBIX PAa3HOIO TUIIA B .
KOHCOJIBHOTO A ok p yt
BBO/Ia/BBIBOJIA TAHHBIX
pa3HOro THIIA.
0 OcHoBHbIe oniepanuu si3bika Python. CuMBosbHbIe BerunciieHus. [loctpoenue
CHOBHBIE OllEpaluH
b hgnu rpa¢ukoB. bubnmmuoreka SymPy.
A3bIKA . .
C yt OcHoBHbIe ornepaiuu si3bika Python. Opranusaius BIYUCICHHI C TTOMOIIBIO
HUMBOJIbHbBIE s
2 LIMKJIOB U YCIIOBHBIX OIIEPALUH.
BBIUMCIICHHUSL. )
Moaynes math: pabota ¢ MaTeMaTn4ecKUMH QYHKITUSIMH.
[TocTpoenue rpapuKoB. ) .
Moayne random: reHepanus CIry4aiHbIX YHCEL.
bubnuorexa SymPy.

CumBosbHbIC BhiunciieHus B Python. CuMBosbHBIE IepeMEeHHbBIE U




CHUMBOJIbHBIC BBIPpAKCHHA. BrruncieHue cuMBOIBHBIX BBIpa)KeHHﬁ.
I'paduxa B Python. bubanorexka SymPy.

Pabora co ctpokamu.
PerynspHble BolpaxxeHHUs.

Pabota co ctpokamu. PerynspHble BoIpaXeHHUS.

Co3nanue CTpoK. YNpaBiSAOMIME MOCIEA0BAaTENbHOCTH. PopMaTupoBaHuE
cTpoK. OCHOBHBIE PYHKIHMH JJIsl pAOOTHI CO CTPOKAMH.

Perynspusie Boipaskenus. OCHOBHbIE MeTaCUMBOJIbI. OCHOBHbIE KOMOMHALINN
cuMBOJIOB. OcCHOBHbIE (YHKIIMM ¥ METOJBl JJSI TOMCKA TEKCTOBBIX
(dhparMeHTOB.

OCHOBHBIE THIBI
00BbeKkTOB si3biKa Python.

OcHOBHbBIE THITBI 00BEKTOB s3bIKa Python.
OcHoBHbIe THIIBI 00beKTOB s3bIka Python. Crmcku. Koprexu. MHOXecTBa.
CroBapu. OcHOBHBIC (GYHKIIUH JijIsl pabOTHI ¢ 00beKTaMu si3bika Python.

DyHKIHUHA U MOAYIIH.
O06paboTka UCKITIOUEHUI

Oynkuu 1 Moy, OO6paboTKa UCKITIOUYCHHHA

[Tonb3oBarensckue  ¢(yHkiuu. OOnIacTh  BUAMMOCTH  MEPEMCHHBIX.
IToncranoBka aprymeHToB. BosBpaimienue 3HadeHMid. BbI3oB  (QyHKIMH.
HeoOs3arensHbie aprymeHThl. llepeMeHHOE YMCIIO mapaMeTpoB (YHKIIHH.
Bospamenne 3nauenuii. Micnons3oBanue oOpaTHOTrO BbI30Ba. AHOHUMHbBIE
¢dbyakun. OyHKIUU- reHepaTophl. BiioskeHHbIe yHKINH.

Monaynau u nakersl. MucTpykims import. Muctpykius from. Ilytu moncka
Moayieit. [loBropHas 3arpy3ka Moysei.

Oo6paborka wuckarouenuii. HMuctpykmms  try...except...else... finally.
Wucrpykuus With...as. OCHOBHBIE KIacChl BCTPOCHHBIX HCKITIOUCHHH.
[lonb30BarenbCKre NCKIYEHUS.

OO0BEKTHO-
OpPHUEHTUPOBAHHOE
pOrpaMMUPOBaHUE Ha
si3bIke Python.

OOBEKTHO-OPHEHTUPOBAHHOE IIPOrPaMMHPOBaHUE Ha si3bike Python.

Knaccel u o0bextsl B Python. [lannbie knacca. Metoasl kiiacca. Co3naHue
sK3eMIuIsipa knacca. Jloctyn k arpubyram kiacca. OOBEKTHl B KayecTBe
aprymMeHToB (¢yHKIuH. OOBEKTHI, BO3BpamaeMbie (ynkmuen. CBoiicTBa
KJacca. JlekopaTopbl KJ1accoB.

HacnenoBanue. MHoxecTBeHHOE HacienoBanue. lleperpyska omnepanuii.
Cratnueckue MeToJibl. AOCTpakTHbIE MeTO/1bl. Peann3anus nonumopduzma B
Python.

Crnennansasle Metonsl. Ileperpyska omepatopoB. CTaTHYeCKHE METOIBI.
AbcTpakTHble MeTo1bl. OrpaHuYeHHe AOCTyIa K UAEHTU(UKaTOpaM BHYTpU
KJ1acca.

Pabota ¢ daitnamu u
KaTajoramH.
Bsaumozaeiictsue ¢
OnepaluvoOHHON
cucremoit. [lludposanue
ctpok. Konnposka cTpok.

PabGora c ¢aitnamu u karamoramu. BzaumopeilicTBue ¢ omnepanroHHON
cucremoit. [lludposanue crpok. KonupoBka cTpoxk.

Pabota ¢ daitmamu. OTkpsiTHE/3aKphITHE (aitma. Metoasl mais paboOThHI C
dbaitnamu.

OtkpsiTue ¢aitna. Metoasl s pabotsl ¢ ¢ainamu. loctyn k Qaitnam ¢
noMoinpo Monayas 0S. IlepenanpaBienue BBoja/BbiBoja. CoxpaHeHHE
00bekTOB B ¢aiii. 3akpeiTue ¢aina.

B3aumopneiictBue ¢ omnepaunoHHOM cuctemoil. Pabora ¢ karajoramum.
OyHKUMM U1 MaHUNyIupoBaHus (Qaitnamu. [lonydyenue mHbopmanuu OT
OIIEpPaAIIMOHHON CUCTEMBI.

udposanue cTpok. OCHOBHBIE METOIBI IU(PPOBAHUS CTPOK.

KoaupoBka cTpok. OCHOBHBIE METOIbI KOAUPOBKH CTPOK.

Pa3pabotka npunoxeHuit
¢ rpauyecKuM
MOJTb30BATEIHCKIM
uHTepdeiicom ¢
MOMOIIbIO TpadudecKon
oubmmorexu TK.

Pa3zpaboTka npunoxenuii ¢ rpadUueCKUM TOJB30BaTEILCKUM HHTEPGEHcomM
¢ MOMOIIIbI0 rpadudeckoit oudauoreku TK. OCHOBHBIC TTOIXOIBI.

OcHoBHbIE MPUHIMIIBI PaboThl rpaduueckux O0ubmuorek. OCHOBHBIE ATAlbl
CO3JIaHMsI OKOHHOTO HHTepdelica. Pa3MerieHne KOMIOHEHTOB B OKHax.
Menemxkepsl pa3MenieHus. BbBIBOJI TEKCTOBBIX COOOLIEHHI C IMOMOIIBIO
BUJKETOB. Vcrnionp30BaHne cTaHAapTHBIX AUMATOTOBBIX OKOH.




OCHOBHEIE TOIXOBI.

Pazpabotka npunoxxeHui
¢ TpaduuecKuM
M0JIb30BATEIbCKIM

Pa3paboTka mpusoxeHuil ¢ TpagUUECKUM MOJIb30BaTEIbCKUM UHTEpdeiicom
¢ momoripio rpadpuyeckoit ondmmorexku TK. OCHOBHBIC BUKETHI.

PazpaboTtka rpaduueckoro wuHTepdeiica ¢ moOMOImIBIO TrpaduUecKoit
oubmuorekn TK. Co3gaHue OCHOBHBIX JJIEMEHTOB YIPABICHUS: KHOIIOK,

9 uHTephercoM ¢ ¢daxKoB, IepekItouaTeeil, cmucko. O0padoTka COOBITHH.
MOMOIIBIO TpaprUecKOn
oubmuoreku TK.
OCHOBHBIE BUKETHI.
Coznanne rpaduuecKkux U300pakeHUn. AHIMAITHSI.
Cosnanue rpapuueckux [Coznanue rpapuyeckux uzoOpaxkenuid. Kiacc  Canvas. Cosnanue
10 U300paKEeHUIA. rpadpuveckux  OpUMUTHBOB. Wnentudukaropsl. Term.  AHumanus.
Anumanys. JoGaBnenne wu3o0paxkenuid wu3 aitna. Pa3paboTka NPUIOKEHHUS C

rpaduuecKuM MoJb30BaTEIbCKUM UHTEP(HEHCOM.

5.2. CamocrosiTenpHasi paboTa o

OyJarommxcst

Ne | HaumeHnoBanue paznena .
pasa| AMCHMIIHEDL u TeMBI ConeprkaHue caMOCTOSATEIbHON pabOoThI
OCHOBHbIE THIIbI JAHHBIX, OcHoBHbBIE TUIIBI JJaHHBIX, OCHOBHBIE omeparopsl. [IpeobpazoBanue TUIOB
OCHOBHBIC OTICPATOPEL naHHbIX. OCHOBHbIE BCTpoeHHble (yHKIMH. OpraHuzanust KOHCOJBHOTO
Tpeo6pasoBaHie THIIOB BBO/1a/BBIBOJIA JAHHBIX PA3HOTO THIIA.
AHHBIX. OCHOBHBIC N3yuenne Marepuana, MOArOTOBKA K IPAKTUYECKUM 3aHATHAM U
1 | BcTpoeHHBIE (PYHKITUH. TCCTHPOBAHUIO.
Opranuzanus
KOHCOJIBHOTO
BBO/1a/BBIBOJIA TAHHBIX
pa3HOro THIIA.
OcHosuble onepariuu  |OcHOBHBIE oniepanuu si3bika Python. CuMBosnbHbIe BerunciieHus. [loctpoeHne
si3bika Python. rpaduxos. bubanoreka SymPy.
2 CuMBOJIBHBIE W3ydyeHue wMarepuasa, IMOATOTOBKA K TPAKTUYECKUM 3aHITUSIM U
BBIUUCIICHHS. TECTUPOBAHUIO.
[TocTpoenue rpapukos.
bubnnorexa SymPy.
PaGora co ctpokamu. PerynspHbie BbIpaxkeHHUs.
3 Pabora co crpokam. N3ydyeHne wMarepuasa, IOATOTOBKA K IPAKTUYECKUM 3aHATUAM U
Perynspubie BhIpakeHus. | . POBAHHIO.
OcHOBHbIE THITBI 00BEKTOB s3bIKa Python.
4 OCHOBHBIE THIIEI W3ydyeHue warepuasia, IMOATOTOBKAa K TMPAKTUYECKUM 3aHATHSIM U
00BeKTOB s13biKa Python. TECTHPORAHHIO.
OyHkuuu 1 Moayan. O6paboTka UCKITIOYEHUH
5 DYHKIMH H MO, . [U3yyenune wmarepuana, TMOATOTOBKAa K TPAKTHUYECKUM 3aHATHSIM U
OGpaboTKa HCKIIOYCHNIA | €CTHPOBAHHIO,
OObexTHO- OOBEKTHO-OPHUEHTHPOBAHHOE ITPOrPaMMHUPOBaHKe Ha s3bike Python.
6 opueHTupoBaHHoe  [M3yueHuwe Mmarepuana, MOATOTOBKAa K IPAaKTHUYECKUM 3aHATHSAM U
[IPOrpaMMUPOBAHHE HA |TECTUPOBAHHUIO.
si3p1ke Python.
Pabora ¢ paitnamu u  |PaGotra ¢ ¢aiinamun u karajmoramu. B3aumoneiicTBue ¢ omneparmoHHON
KaTaJoramH. cucremoii. [lludposanue ctpok. Komuposka cTpoxk.
7 B3aumopeiicteue ¢ |M3yuenne Marepuana, NOArOTOBKA K IPAaKTUYECKHMM 3aHATUSAM U
OTepaIMOHHON TECTUPOBAHHUIO.

cucremoit. [lludposanue
CTPOK.




KonnpoBka cTpok.

Pazpabotka npunoxeHui
¢ TpaduuecKuM
MOJIb30BATEIbCKIM

PazpaboTtka mpuioxeHuil ¢ rpaguecKuM IOJIb30BaTEIbCKUM HHTep(eiicom
¢ MoMoIIbo rpadpudeckoit 6udauorexku TK. OCHOBHBIE ITOIXOIBI.

W3yuenne Marepuana, TMOATOTOBKA K MPAKTUYECKUM 3aHATUSAM U
TECTUPOBAHUIO.

8 uHTepdercom ¢
MOMOIIBIO TpaprUeCcKOn
oubmuorexu TK.
OcCHOBHBIE TOJIXO/IBI.
PazpaboTka mpuiioxkeHni ¢ rpaguecKuM IMOJIb30BaTEILCKUM HHTEepeiicoMm
Pa3paboTka npunoxenui [c momorso rpaduueckoit oubmmoreku TK. OCHOBHBIC BHKETHL.
¢ rpaduYecKuM W3yuenne wmarepuana, TMOATOTOBKA K MNPAKTUYSCKUM 3aHATHAM U
II0JIb30BaTEIbCKUM  [TECTHPOBAHUIO.
9 uHTepdercom ¢
MOMOIIBIO TpaprUeCcKOn
oubmuoreku TK.
OCHOBHBIE BUJKETHI.
Cosnanue rpapuueckux |Cosnanue rpaguyueckux n300paxeHuil. AHMMaNus.
10 H300paKCHHM. N3yuenne wmarepuasia, NOATOTOBKA K IIPAKTUYECKUM 3aHATHAM W
AHumanus. TECTUPOBAHUIO.




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATEIbHO padoThl 00yYaOIUXCS MO JUCHUILUINHE (MOYJII0)

[IporpaMmoil TUCHUIUIMHBI MPETYCMOTPEHO IMPOBEACHUE MPAKTUYECKUX 3aHATHUM, MPEANOIAraronmux
3aKpeIUICHNE M3YYEHHOro0 mMarepuaia U (OpMHUPOBAHHE Y OOYyJarOUIUXCs HEOOXOAMMBIX 3HAHHWM, YMEHUU U
HaBBIKOB. Kpome TOro, BaXHEWIIUM STanoM HW3YYCHHS TUCIUIUIMHBI SBISETCS CaMOCTOSITENbHAs paboTa
0o0y4Jaronuxcsi C HCIOIb30BAaHUEM BCEX CPEACTB M BO3MOXKHOCTEH COBPEMEHHBIX OOpa30BaTeIbHBIX
TEXHOJIOTHH.

B 00beM camocTosATeIbHOM paOOThI 1O AUCIIUIUIMHE BKIIOYAETCS CIICYIOIIee:

— U3YYEHUE TEOPETUUYECKUX BOIIPOCOB 10 BCEM TEMaM JIUCIUILINHBL;

— MOJATrOTOBKA K MPAKTUYECKUM 3aHATUSIM;

— HNOATrOTOBKA K TEKYIIEMY KOHTPOJIKO YCIIEBAEMOCTHU CTYJAEHTOB;

— MOJATOTOBKA K 3a4eTy.

3a0roM yCIenrtHoro OCBOEHUS JUCIHMIUIMHBI SIBISICTCS 00S3aTENhbHOE IMOCEIICHUE MPAKTHYECKUX
3aHATUH, TaK KaK MPOIYCK OJHOTrO (TeM 0oJiee, HECKOIbKHX ) 3aHATHH MOXKET OCJIOKHHUTHh OCBOCHHE Pa3JIeiioB
Kypca. Ha mpakTuyeckux 3aHATHSIX MaTepual, WU3JIOKECHHBIM HA JIEKIUAX, 3aKPEIUISETCA IPU BBITOJIHEHUU
MPAKTUYECKUX 3aJJaHUI.

[Tpuctynas K U3y4CHHUIO JUCIUTUIMHBI, HEOOXOAMMO B MEPBYIO OYEPEh 03HAKOMUTHCS C COJEPKaHUEM
PII/I, a Tak)ke METOIMYECKUMH YKA3aHUSAMU 10 OPTaHU3aLUHA CAMOCTOSITEIIBHOM PaOOTHI.

[Ipu moAroToBKEe K MPAKTUYECKUM 3aHATUSIM U B paMKaX CaMOCTOSITEIBLHON pabOTHI MO HM3YyYEHUIO
JTUCIUTIIMHBI 00y4YaromyMcst HE00X0IUMMO:

— IMOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM HA JEKIMOHHOM 3aHATUU MaTEpPHal U JIOMOJIHUTH €r0 C y4EeTOM
PEKOMEHIOBAHHOM MO TaHHOW TeMe JTUTEepaTyphl;

— OpH CAMOCTOSITEIbHOM HW3YYEHHM TEOPETHYECKOW TEMbl CHEIaTh KOHCIEKT, HCHOJIb3Ys
pexomenoBanHbie B PI1]] ncrounukuy;

— BBIIIOJIHUTH MTPAKTUYECKUE 3aJIaHUS B pAMKaX U3y4a€MOW TEMBI;

— OTBETUTb Ha KOHTPOJIbHBIE BOIIPOCHI 10 TeMe, UCTIob3ys MaTepuansl POC;

— HOJATOTOBUTHCS K TECTUPOBAHUIO, TPEAYCMOTPEHHOMY B KOHTPOJIBHBIX TOUKAX;

— MOJATOTOBUTHCS K MPOMEKYTOYHOM aTTECTalNH.

[Ipy HanmucaHuK NPOrpaMM PEKOMEHIYETCSl BHAYajle HAIKUCAaTh IPOrPAMMHBIN KOJ CaMOCTOSITEJIBHO, a
3aTeM CPaBHUTH €T0 ¢ KaKUM- TH00 mpuMepoM. Takoi moxo mo3BOJISET CTyAGHTaM ObICTpee OCBOUTH METO/IBI,
CIOCOOBI M CTHJIb HAIIMCAHUS MPOrpaMM Ha s3bike PYthon u cokpatuTh BpeMs Ha ero u3ydeHue.

PaboThl, BbIMONHSEMBIE HA TPAKTHUECKUX 3aHATHSAX, CHAIOTCS TOJNBKO JHUYHO Ha 3aHATHAIX
MPENOIaBaTeI0, KOTOPBIM BeAET TPYIIy. 3aJaHus, BBHIMOJHSEMbIE HAa KOMIBIOTEpPE, CTYIEHTHI CHavajia
MOKa3bIBAIOT TOJBKO B DJIEKTPOHHOM BHJIE B cpejie pazpadboTku PyCharm wiu B maTepakTrBHON 060m0uke Shell.
[Tpu HE0OX0AMMOCTH, B IPUCYTCTBUH MPETIOaBATENS JOACTBIBAIOT WU UCTIPABIISIIOT omuOku. Ecimu Tpedyercs
pacreuaTaTh BBIIOJHEHHBbIE pabOThl U cOaTh WX B OyMakKHOM BHJE, IMpernojaBaTellb TOBOPUT 00 ATOM Ha
3aHATHAX.

HTtorom u3ydeHUs AMCUUILIMHBI SBJSIFOTCS KOHTpOJbHas paboTa W 3adeT. 3adyeT MPOBOJUTCS IO
pacniucanuo. dopMa TPOBEACHHUS 3aHATHS MOXKET OBITh YCTHasl, MUChbMEHHAas M B JJICKTPOHHOM BHJIC.
CryzaeHTsl, He TPOLIEIINE ATTECTALINIO, TOKHBI JTUKBUAUPOBATh 3a/I0JXKEHHOCTh B YCTAHOBJIIEHHOM IMOPSIAKE.

7. OueHo4Hble MaTepHAJbl JJIsl NMPOBEJCHUS] TEKYIIEero KOHTPOJISI YCIeBAEMOCTH M NPOMEKYTOYHOI
arTecTalMu 00y4aromMXCs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepedyeHb KOMIETEHIMH ¢ yKa3aHUEM 3TaIoB X (JOPMUPOBAHUSI B IPOLIECCE OCBOEHUS AUCHIUTIINHBI

Kox n HaumenoBanue
No KoHnTtponupyemsie pa3aesbl JUCHUTIITUHBI . Bun ouenounoro
WHJUKATOpa KOHTPOIUPYEMOit
n/m (Mozys) cpencTaa
KOMIIETCHITIH
OCHOBHbIE  TUMNBl  JIaHHBIX, = OCHOBHBIE
1 |omepaToper. [IpeobpazoBaHue THUIOB JTaHHBIX. MK-1.3. TTK-1.4 [IpakTrueckue 3amaHusd,

OcHOBHBIE BCTPOCHHBIE byHKIIIH. o ' TECTBHI.
Opranuzaius KOHCOJIFHOTO BBOJIa/BBIBOIA




JAaHHBIX Pa3sHOIro TUIIA.

OcHoBHBIC ~ omepanuu  s3bika  Python. T ———
2 |CumBojbHbIe  BbluMCIeHHs.  [locTpoenue I1K-1.3, I1K-1.4 P ’
TECTHI.
rpabukoB. bubnnorexka SymPy.
Pabora co CTPOKaMH. Perynsipubl [IpakTruecku HUS
3 p CryJIApHpIC [TK-1.3, TIK-1.4 pa CCKHC  3anaHii,
BBIPXKCHUSI. TECTBHL.
IIpakTuuecku HUS
4 |OcHoBHbIE TUITBI 00BEKTOB si3bIKa Python. [K-1.3, TIK-1.4 pa CCKHC  3anaHii,
TECTBHL.
. [IpakTuueckue 3anaHus
5 |Oyakuun u Moayau. OO6paboTKa UCKIIOUYCHHMA I1K-1.3, TIK-1.4 Tei . A ’
OOBEKTHO-OPUEHTUPOBAHHOE [IpakTuuecku HUS
6 PHEHTHP TK-1.3, TTK-1.4 DAKTHHACCKHE - Sajanid,
IporpaMMHpOBaHKE Ha si3bike Python. TECTBHL.
PaGota ¢ ¢alimamm uw  Kartajoramw. paKTHIccKkie  3alats
7 |B3aumopeiicTBrE C ONEPAIIMOHHONW CUCTEMOIA. IIK-1.3, IIK-1.4 TCI; TEI A ’
[udpoBanue crpok. Koguposka cTpok. ’
PazpaboTtka mpuioxkeHHd C TpapUUECKUM
MOJIb30BATEIHCKUM UHTEPPEICOM C TOMOIIBIO [IpakTuueckue 3anaHus,
8 . [1K-1.3, T1IK-1.4
rpapuueckoit Oubmmorekn TK. OCHOBHBIC TECTHI.
HOJIXOJIBI.
Pazpabotka mnpunoxenuii ¢ rpaduUecKUM
M0JTb30BATEIHLCKUM HHTEPPEHCOM C ITOMOIIBIO [IpakTudeckue 3amaHus,
9 . [1K-1.3, T1IK-1.4
rpaduyeckoit Oubamoreku TK. OCHOBHBIC TECTHI.
BUJDKETHI.
Coznmanue  rpaduueckux  HU300paKeHUIl. [IpakTuueckue 3anaHus
10 |CO3A pad P [1K-1.3, TIK-1.4 P AAHHS,
AHuManms. TECTBIL.
11 [Wnas xoHTakTHas paboTa I1K-1.3, TIK-1.4
12 |3auer [1K-1.3, TIK-1.4

7.2. TUMOBBIE KOHTPOJIbHBIE 3aJIJaHHsI UM UHBIE MaTepHajIbl TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOTUMbIE
JUIS OLICHKH 3HAHUI, YMEHHM ¥ HaBBIKOB M (MJIM) OTbITa MPOPECCUOHANBHON eATEIbHOCTH, XapaKTEPU3YIOIINX
3Tansl GopMUPOBAHHS KOMIETEHIIUH B TPOIIECCE OCBOCHUS AUCIUTIINHBI
KommuiekT 3amanuil s npoBepKHd CHOPMUPOBAHHOCTH HMHIUKATOPOB JOCTH)KEHHUH KOMIETEHLIHUN
I1K-1.3, [1K-1.4

TecroBbie 1 KOHTPOJbHBIE 3a1aHus pasMmerieHsl B IMOC Moodle mo agpecy
https://moodle.spbgasu.ru/course/view.php?id=1958

7.3. CucreMa OLEHUBAHUS pE3yJIbTaTOB OOY4YEHMs] MO AUCLMILIMHE (MOIYJIO) NMPHU NMPOBENECHUU TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH




OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 3a Mpeaesibl yueOHOM
IPOrpaMMBl;

- TOYHOE HCII0JIb30BaHHE HAYYHOH TEPMHUHOJIOTUH, CUCTEMAaTHUECKU TPAMOTHOE U
JIOTUYECKH MPaBUIHHOE U3JI0’KEHUE OTBETA Ha BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JTUTEPaTypHl,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSIX, KOHIETIIUAX U HAIIPABICHUSAX AUCHUIUINHBI 1
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCIIOJIb3YsI HAYYHbIE IOCTHIKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboyeil mporpamMme
KOMIIETCHIIN;

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIATh CIOKHBIE TPOOIIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS TSl BHIOOpA METOIMKY BBITTOJHEHHS 3aJJaHUA;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €T0

3¢ (heKTUBHO UCIIONBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpYECKasi CAMOCTOsITENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUH

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTHU3NPOBAHHBIC 3HAHUS 110 AUCIUILINHE;

- YCBOEGHUE OCHOBHOM U JIOMIOJIHUTEIBHOM JIUTEPATYPhl, PEKOMEHI0BaHHOM paboueit
IPOrpaMMOil 1O AUCHUILIMHE (MOYIIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIICTIIIUSAX U HAITPABICHUIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

- UCTIOJIB3YeT HAYYHYIO TEPMUHOJIOTHIO, TMHTBUCTHYECKH M JIOTHYECKH MTPABHILHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBIBOIBI;

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHUIUIMHE, YMEHHE €T0 UCIOIb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U MPOQeCcCHOHANbHBIX 3a7a4

HaBBIKH:

- CaMOCTOsATEJIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSIX, YIaCTUE B IPYNIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 0e3 3aTpyJHEHUH BBIOMPACT CTAaHIAPTHYIO METOIUKY BBINOJIHEHUS 3a/1aHUi;

- 000CHOBBIBAET XO/JI PEIICHUs 33134 0e3 3aTpyIHEeHUH




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUIIINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOH JINTEpaTypbl, PEKOMEHI0BaHHON pabodell mporpaMMoii;

- UCTIOJIB30BAHNE HAYYHON TEPMHUHOJIOTUHN, CTUIMCTHYECKOE U JIOTHYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLEIHUAX U HAIIPABIECHUAX 110
JUCLUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTApUEM yUEOHON NUCLUILIMHBI, YMEHUE €TI0 UCIIO0Ib30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENs Ha IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

- IOCTaTOYHBI MUHUMAJIbHBII YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

«HEY/IOBJIETBOPUTENIHO» (- (parMeHTapHbIE 3HAHUSI 110 AUCLUILINHE;

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHECHHS MUCbMEHHON pabOThI);

- 3HaHHME OT/IEJIbHBIX UCTOUHHUKOB, PEKOMEHIOBaHHbBIX paboyeil mporpaMMoi no
JTUCITUTLINHE;

YMCHUSI:

- HE yMeeT UCMOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJu4uue rpyObIX OmnO0K

HABBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

- HU3KUH YpOBEHb C(hOPMUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpamme
KOMIIETEHITHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON pabOTHI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUUYECKHE 3aJaHUS ISl IPOBEIACHMS MPOMEXKYTOYHOW aTTecTaluu
oOyyaromuxcs, HeoOXOAUMbIE /ISl OLIEHKU 3HaHWUM, YMEHUH M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHpPOBaHHUS KOMIIETEHIIMM B  Mpolecce OCBOCHHS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckue BONPOCH Il IPOBEIEHUS TPOMEXYTOUHOM aTTecTalluy 00yJaroINXCsl

1. OcHoBHbIe TUTIBI TaHHBIX B Python. TlpoBepka tumna ganHbIX. [IpeoOpa3oBaHue TUIOB JTaHHBIX.

2. Tlepemennsble. MmeHoBaHMe mepeMeHHBIX. llpucBanBaHMe 3HauCHMI NEpEeMEHHBIM. Y aajeHue
MEPEMEHHBIX.

3. Omneparopsl. Martematudeckue omeparopbl. /[Bonunsle omeparopsl. OnepaTopbl HNpHUCBAaUBaHMSL.
[TpropuTeT BEHITIOHEHHS OTIEPATOPOB.

4. Onepatopsl cpaBHenus. Oneparop BeTienus if...else.

5. Hux for. Iukir while.

6. Oniepatop continue. Oneparop break.

7. ®dyukuu range() u enumerate().

8. BctpoeHHble QYHKIMU U METOABI 1151 pabOTHI ¢ YHCIaMHU.

9. Maremarnyeckue Gpynkuuu. Moayms math.

10. I'enepanus cayqaitHbIx uncen. Moayns random.

11. Ctpoku. Co3nanue crpok. Onepanuu Haja ctpokamu. GopmMaTHPOBAHKE CTPOK.

12. ®yHKIMU 1 METOJIBI 151 paboThI co cTpokamu. Meton format().

13. ®ynkuuum ans paboThl C CHMBOJIAMH.

14. ®opmatrupoBaHHBIN BBOJI/BBIBOJ JAHHBIX.

15. Cnucku. Co3ganue cnucka. Onepanun Haj CIIMCKAMU.



16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

MmuoromMepHsbie cricku. [Tepebop 371eMeHTOB crircKa.

['eHepaTOphl CIUCKOB M BBIPAKEHUS-TEHEPATOPBHI.

Oynakuun map(), zip(), filter u reduce(). [Ipumeps! ncmnoab30BaHMS.

JloGaBieHne 1 yaneHue SJIeMEHTOB cicKa. [IoMCK eMeHTa B CIHCKE.

[IepeBopaurBaHue U iepeMelIMBaHKE CIIUCKA. BbIOOp 21€MEHTOB CllydaiiHbIM 00pa3oM.

CopTupoBka criucka. 3anoJIHEHUE CITUCKA YUCIAMU.

Hcnonp30BaHue CIUCKOB KaK CTEKOB.

Hcnonp30BaHre CIIMCKOB KaK Ouepe/ieh.

Koprexu.

MHoxecTBa.

Jlnamna3oHsl.

CnoBapu. Coznanue cioBaps. Onepanuu HaJl cioBapsaMu. OTIWYUE CIOBapen OT KOPTEKEH.

CnoBapu. [lepebop smeMeHTOB ciioBaps. MeToasl paboThl co cioBapsMu. [ 'eHepaTopsl ciioBapei.
[Tonb3oBarensckue ¢yHkuu. Heobs3aTenpHbie MapamMeTpbl W COMOCTABICHUE IO KIHOYaM.

[lepemenHoe uncio napamMeTpoB QyHKIUU.

30
byHKIHH.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

57

[Tonp3oBarensckue (ynknuu. OnpeneneHne U BBI3OB (YHKIMHU. PacronoxeHue ompeneneHus

AnoHuMHBIe GyHKINU. DyHKIUU-TEHEPATOPHI. JlekopaTopsl PyHKIUH.
['moGanbHbIC U TIOKaTbHBIE IEpeMeHHbIe. BioxxeHHbIe QyHKITUH.
Monynu. Coznanue MOIysei.

Monaynu. [Torck Moyneil.

Monaynu. [ToBTopHas 3arpy3ka MOJyJ€eH.

Monaynu. KoMmnuisiius Moysiei.

Moaymu. Crannaptasie Moy Python.

ITakeTsl.

Omnpenenenue kiacca 1 co3JaHue dK3eMILIIpa Kiacca.

Meroasr init () u del ().

OObsiBIIEHNE HACIIEJOBAHMUS.

MHOKeCcTBEHHOE HACJIeJOBaHKE: 00bIBICHUE, IPUMEPHI peaTH3aI[1H.
CrnenuanabHble METOIBI.

[Teperpyska oneparopos.

Cratuyeckue METObI.

AOGCTpaKkTHBIE METO/IBI.

Oo6paboTka uckimrouenuii. Muctpykuuu try...except...else...finally.
O6pabotka uckmoueHunid. Macrpykius with. . .as.

Kiaccel BCTpOEHHBIX HCKITFOUEHUH

[Tosp30BaTeNbCKUE UCKIIFOUEHUS.

Hrepatopsl.

Konteitnepsl. KonTeitHepbI-nocienoBarenbHoCTH. KOHTEHHEPBI-CI10BapH.
[Tepeuncnenus.

Pabota ¢ daitnamu. Metoasl 1y paboThl ¢ daiinamu.

Pa6ota c ¢aiinamu. Jloctym k daiiiaam ¢ MOMOIIEI0 MOTYJIsS OS.

Knaccer StringlO u ByteslO.

OcHOBBI cO37aHUsI MPHIOKEHUH ¢ rpadguueckuM uHTepdericom. BusyanbHoe MpoeKTHpOBaHHE.

CoObITHIfHOE TPOTrPaMMHUPOBAHHE.

38.
59.
60.

Monyns tkinter. OcHOBHBIE 3JIeMEHTBI HHTEpdeiica.
Mogays tkinter.. [Tpocreiinme 37eMEHTHI yIIPaBIeHUS: KHOIIKA, TEKCTOBOE MOJIE, TIOJIE IS BBOJIA.
Monyne tkinter. ®OyHKIMOHATBHBIE 3JEMEHTHI YIPABICHUS: TMOJE CO CIIMCKOM, (IIaKoK,

MEPCKIOYATCIIb.

61.

Monyns tkinter. Kitacc Canvas. OcHoBHble rpaduueckue npuMuTHBBI. Co31aHIe aHUMAIIHH.

7.4.2. IlpakTryeckue 3ajaHus 1JIs IPOBEICHHS IPOMEKYTOUHOM aTTecTali 00yJaromuxcst
[MpakTrueckue 3ananus pazmerensl B OMMOC Moodle mo agpecy
https://moodle.spbgasu.ru/course/view.php?id=1958



7.4.3. [IpumepHbIe TEMBI KYpCOBOM paboTHI (MpoekTa) (TIpy HATMYNH )
KypcoBas pabota (poekT) He IpeayCMOTpeHa Y4eOHBIM TIAHOM.

7.5. Metoauueckue Marepuaibl, ONPEAESISIONMEe IPOLEayphl OLICHUBAHUS 3HAHUM, YMEHUN, HAaBBIKOB U (WJIN)
OTIbITa MPO(PECCUOHANBHON eATEIbHOCTH, XapaKTepU3yIOLIie 3Tanbl (OPMUPOBAHUS KOMIIETEHIIUN
[Ipouenypa mnpoBeAeHHsS NPOMEKYTOYHOW aTTECTallMM M TEKYUIEro KOHTPOJSl YCHEBAEMOCTHU
pErIaMeHTUPYETCS JIOKATbHBIM HOPMATUBHBIM aKTOM, OMPEACISIONIMM TOPSAI0K OPTaHU3allud U MPOBEICHUS
TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTeCTalli 00y4aroIIuXCsl.
[Tpouenypa oueHuBaHus (GOPMHUPOBAHUS KOMIETCHIMA TPU TPOBEICHUH TEKYIIETO KOHTPOJIS

npuBezcHa B 1. 7.2.
TunoBble KOHTPOJIBHBIC 3aIAHUS WIM UHBIE MAaTEPUAJIbl TEKYIIETO KOHTPOJISI IPUBEEHBI B 1. 7.3.

HpOMe}KYTOLIHaH arreécranus 1o JUCHUILIMHE IIPOBOAUTCA B cbopMe 3a4cTa.

7.6. Kpurepun oneHuBaHus chOPMUPOBAHHOCTH KOMIICTCHIIUN TTPH MMPOBEICHUU MPOMEKYTOYHON aTTeCTallUN

Kpurepun
OLICHUBAaHMS

YpoBeHL OCBOSHUS U OIIEHKA

OneHka Onenka
«HEYJ/IOBJICTBOPUTEIIb | «yIOBICTBOPUTENBH | OLIEHKa «XOPOIIO» O1eHKa «OTIUYIHO)
HOY» oy»
«HE 3aYTCHO» «3a4TCHOY
YpoBeHb OCBOEHHUSI | YPOBEHb OCBOCHHUSI | YPOBEHb OCBOCHUS YpoBeHb OCBOEHUS
KOMIICTCHITUH KOMIIETCHITUN KOMITCTCHIINU KOMIICTCHITUH
«HETOCTAaTOYHBIN . «TOPOTOBBIN. «IPOJIBUHYTBIN. «BBICOKHI.
Komrmereniun He Kommerenmmun Kommerenmun Kommerenun
c(hOpMHUPOBAHBI. c(hopMUPOBaHBI. chopMupoBaHbl.  |CPOPMUPOBAHBI. 3HAHUS
3HaHus OTCYTCTBYIOT, | CdopmupoBanbl | 3HaHUs OOLIMPHBIE, | apryMEHTHPOBAHHbIE,

YMEHUS ¥ HABBIKH HE
chopMuUpOBaHbI

0a30BbIe CTPYKTYPbI
3HaHUU. Y MEHUs
(bparMeHTapHsl U
HOCSIT
PENPOAYKTUBHBIN
Xapakrep.
JemoHCcTpUpyeTCs
HU3KHHA YPOBEHb
CaMOCTOSITENIBHOCTH
MIPAKTUYECKOTO
HaBBIKA.

CHUCTEMHBIC. Y MEHUS
HOCSIT
penpOayKTHBHBIN
XapakTep,
MIPUMEHSIOTCS K
PELIEHHUIO TUITOBBIX
3aJaHuM.
JeMoHCcTpHpyeTcs
JOCTaTOYHBIH
YPOBEHb
CaMOCTOSTEILHOCTH
YCTOMYUBOTO
IIPAKTUYECKOTO
HaBBIKA.

BCECTOPOHHHUE. Y MEHHUS
YCHELHO NPUMEHSIOTCS
K PELICHUIO KaK
TUIIOBBIX, TaK U
HECTaHIapTHBIX
TBOPYECKHUX 3aJaHUMN.
JlemoHcTpUpyeTcs
BBICOKMI YPOBEHb
CaMOCTOSITENIBHOCTH,
BBICOKAsI aJalTUBHOCTh
IIPAKTUYECKOIO HaBbIKa




Ob6yuatonmiics OO6yuarommiics OOyuarommiics Ob6yuatonmiics
JTEMOHCTPUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET: JEMOHCTPUPYET:
-CYIIECTBCHHBIE -3HAHUS -3HaHUE U -r1y0oKue,
po0esIbl B 3HAHUAX TEOPETHIECKOTO MOHUMAaHUeE BCECTOPOHHHE H
yueOHOro MaTepuarna; MaTepuana; OCHOBHBIX BOTIPOCOB | apryMEHTHPOBAHHBIC
-JIOITYCKaKOTCS -HETIOJIHBIE OTBETHl | KOHTPOJHMPYEMOTO | 3HAHHUS MIPOrPAMMHOTO
MPUHIMITHATIEHBIC Ha OCHOBHBIE o0BeMa MaTepuana,
OIIMUOKH IMPU OTBETE HA| BOIIPOCHI, OIUOKH B IPOrPaMMHOTO -II0JIHOE MIOHHUMAaHHe
OCHOBHBIE BOITPOCHI OTBETE, MaTepHaa; CYIIHOCTH 1
owiiera, OTCYTCTBYET HEJI0CTaTOYHOE - 3HAHUS B3aUMOCBSI3H
3HAaHHE U IOHUMAaHUe IMOHHUMaHHe TEOPETHYECKOTO paccMaTpuBaeMbIX
OCHOBHBIX IIOHSATHH H CYITHOCTH MaTtepuana MIPOLIECCOB U SIBIICHUH,
KaTeTOPHii; H3J1araeMbIX -CIIOCOOHOCTE TOYHOE 3HAHUE
-HEIIOHUMAaHHUE BOIIPOCOB; yCTaHABIIUBATh U OCHOBHBIX IIOHSTHH, B
CYIIIHOCTH -HEYBEPCHHBIC U OOBSICHATH CBSA3h | pamMKax 00CYKIaeMbIX
3HaHUA JOTIOJIHUTEIIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPHH, 3aJaHUM;
BOITPOCOB B paMKax JIOMOJIHUTEIbHEIE BBISABIIATE -CIIOCOOHOCTh
3aJaHui Onirera. BOTIPOCHI. IPOTUBOPECUHS, YCTaHABIIUBAThH U
poOJIeMBI U 00BACHATH CBS3b
TEHACHIUH MIPAKTUKU U TCOPHH,
pa3BUTHS; -JIOTHYECKH
-TIPaBUJILHBIC U IOCJIEA0BATEIbHEIE,
KOHKpPETHBIE, 0e3 coJiepKaTelbHbIC,
rpyObIX OIIKOOK, KOHKPETHBIE U
OTBETHI Ha HCYCPITBIBAIOIIIHE
[IOCTaBJICHHBIE OTBETHI HA BCE 3aJaHMs
BOITPOCHI. ouiera, a TaKXKe
JIOIIOJTHUTEIBHEIC
BOITPOCHI IK3aMEHATOPA.
[Tpu BbIOTHEHUU Obyuarommiicst OObyuaromuiics Obyyaromuiics
MPAKTUYECKOTO BBITTOJTHHUIT BBITTOTHUIT MPABHJILHO BBITTOJTHUI
3a7aHus OureTa MTPAKTUIECKOE MIPAKTHIECKOE MIPAKTUIECKOE 3a]JaHUE
oOyuaromuiics 3a7aHue Ouiera ¢ 3aJjaHue OuieTa ¢ ounera. IToxazan
MIPOJICMOHCTPHPOBA | CYIIICCTBEHHBIMU HEOOIBIINMHU OTJIUYHBIC YMEHUS B
HEJIOCTATOYHBIH HETOYHOCTSIMH. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopomme | yuyeOHOTO MaTepuaa.
[IpakTnueckue OIIMOKH B yMeHHs B paMKkax | Permaer mpennosxeHHbIE
3a7aHus HE COJIEp’)KaHUHU OTBETA OCBOEHHOT'O MPAKTUICCKHEC 3a/TaHus
BBITTOJTHEHBI U peleHun yueOHOro MaTepuania. 0e3 ommboK
YMCHHA OO6yyaromuiicst He MPAKTUYECKUX [IpennoxeHHbIE OTBeTHI1 Ha BCe
OTBEUAET Ha BOMPOCHI 3aJaHuM. MPAKTUYECKHE JIOTIOJTHUTCIbHEIC
owtera mpu [Tpu oTBeTax Ha 3aJIaHUs PEIICHBI C BOTIPOCHI.
JIOITOJTHUTEIIbHBIX JIOIIOJTHUTEIbHEIC HEOOIbIINMHU
HABOJISAIIUX BOITPOCAX BOIIPOCHI OBLIIO HETOYHOCTSIMHU.
MpernoaBaTes. JIOTYIIIEHO MHOTO OTBeTHI HA
HETOYHOCTEIA. OOIBIIMHCTBO
JIOITOTHUTEIIBHBIX

BOIIPOCOB.




He moxer BBIOpaTh HcnbiTeiBacT bes 3arpynHeHunii IIpumenser
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUYECKUE 3HAHUS
BBITIOJIHEHUS 3aJIJaHUM. | BBIOOPY METOIUKU CTaHJAPTHYIO U1l BBIOOpa METOUKHU
JlonyckaeT rpyOble BBITIOJTHEHUS METOJIUKY BBITIOJTHCHMS 3a1aHUN.
OLIMOKH IpH 3aJlaHUMN. BBIIIOJTHEHHS He nonyckaer ommnbox
BBINOJIHEHUHU 3aJaHuH, | Jlomyckaer ommoOku 3aJaHuM. IIPY BBIIIOJIHEHUU
HapyLIAIOIIKeE JIOTUKY | TpH BeINOAHEHUH | JlomyckaeT ommoKu 3aJIaHUM.
peleHus 3a1a4. 3alaHul, HApYLIEHNs | IIPY BBIIOJIHEHUHU CamocTosTenbHO
Jlenaet HEKOPPEKTHBIE| JIOTUKH PEILECHUs 3aJlaHull, HE aHAJIN3UPYET
BBIBOJIBL. 3a/1a4. Hapyllarlue pe3yabTaThl
BIIQZICHUE He moxeT 060cHOBaTh HcneiTeiBaeTt JIOTHKY PEIICHUs | BBIIIOJIHECHHUA 3aJaHUM.
HaBbIKaMU AITOPUTM 3aTPyIAHEHUS C 3a1a4 I'pamoTHO
BBINOJIHEHU 3alaHuil. | popmynupoBanueM | JlenaeT KOppeKTHbIE |  OOOCHOBBIBACT XO[
KOPPEKTHBIX BBIBO/IBI 110 peuieHus 3anay.
BBIBOJIOB. pe3yJibTaTamMm
HcnbiTeiBacT peLIeHNs 3a1a4u.
3arpynHeHus npu | OGOCHOBBIBAET X0/
000CHOBaHUU perneHus 3ana4 6e3
anropurMa 3aTpyJHEHU.
BBIIIOJIHEHUS
3aJlaHNM.

OlneHKa MO JUCHMIUIMHE 3aBUCHUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIICTCHIIMH, 3aKpEIUICHHBIX 3a
JTUCHUTUIMHON, U TIPEACTABIISIET CO00M cpeaHee apu(PMETHYECKOEe OT BBICTABICHHBIX OIIEHOK MO OTAEIbHBIM
pesyibTaTaM oOy4YeHHs (3HAHUS, YMEHUs, BIaJICHUE HAaBBIKAMH).

OreHKa «OTIMYHOY/ «3a4TCHO» BBICTABIISIETCS, €CITU CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAJIC
ot 4,5 1o 5,0.

OreHKa «XOPOIIOY»/«3a4TEHOY» BBICTABIISETCS, €CJIM CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAIC
ot 3,5 no 4,4.

O1ieHKa «yIOBJIETBOPUTEIHHOY/ «3aUTEHO» BBICTABIISIETCS, €CIIM CPeAHEE apUPMETHIECKOE HAXOIUTCS B
uHTEepBajue ot 2,5 1o 3.,4.

OlneHKa «HEYAOBIIETBOPUTEIHHO»/ «HE 3aUTE€HO» BBICTABIACTCS, €CIU CpelHee apupMeTHUuecKoe
Haxoautcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHo-MeTOAMUYECKOE U MATEPUAIBLHO-TeXHUYECKOe o0ecneyeHne JUCIUIIMHBI (MOYJIs1)
8.1. [lepeueHb OCHOBHOI U TONOTHUTEIHLHON TUTEPATYPhI, HEOOXOAMMOMN AJIsi OCBOSHUS AUCIUILTHHBI (MOIYJIs)

KomnuectBo
IK3EMILIIPOB/INEKTP
OoHHBIIT aapec DBC

Ne ABTOp, Ha3BaHUeE, MECTO U3JAHUs, U3/1aTENILCTBO, IO/l U3JJaHNs y4eOHOU 1
n/m y4e0HO-METOINYECKON JTUTEPATyphl

OcHOBHAS JJUTEPATYPA

Cysu P. A. S3sik mnporpammupoBanus Python, MockBa: WHTepHer-

1 |YuuBepcurer Mnpopmannonusix Texunonoruit (MHTYUT), Aii [Tu Ap Menua, ht;z;/:mggrﬁf n(1):<S
2020 ' '

2 Bbykynos C. B., bykynosa O. B., OcHoBbI mporpamMmmupoBanust Ha si3bike Python,| http://ntb.spbgasu.ru/
Cankr-IlerepOypr: CIIGI'ACY, 2019 elib/01173/

JlonmoJJHHUTEIbLHAS JUTEPATYPA

byiinaues C. K., boknar H. 1O., Ilecun 1O. B., OcHOBBI IporpaMMupoBaHus Ha ) .
1 |a3eike Python, ExatepunOypr: Ypanbsckuii ¢enepanbHbiii yHuBepcuter, IbC httgb//r%;g?]?%lfh
ACB, 2014 ' '

9 3naronoabckuii JI. M., OcHoBBI IporpaMMupoBaHust Ha si3bike Python, Mockaa:| https://e.lanbook.com
JIMK Ilpecc, 2018 /book/131683




Mlenynpko B. M., S3bIk mporpaMMUpoOBaHUs BBICOKOTO ypoBHs Python. http:/Awvww.iprbooksh
3 |OyHKIMH, CTPYKTYpPHl JAHHBIX, JOMOJHHUTENbLHBIE MOAYIH, Pocros-Ha-IloHy, OF-) U /875'30 html
Taraupor: U3narenscTeo FOxHOTrO henepanpHoro yausepeurera, 2017 ' '

OO6yuaromuecs u3 yncia nHBaIKUI0B U Jiul ¢ OB3 obecrieunBaroTCs eYaTHBIMU U (MITH) SJIEKTPOHHBIMHU
00pa3oBaTeNbHBIMU pecypcaMu B (popMax, aaanTUPOBAHHBIX K OTPAHUYEHUSIM UX 37J0POBBSI.

8.2. Ilepeuenb pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTu «MHTepHET», HEOOXOIUMBIX IS
OCBOCHMS TUCIUIUIMHBI (MOJTYIIS)

HaumenoBanue pecypca cetu «IHTEpHET» DneKTpOHHBIN agpec pecypca

Caiit, comepxamuii B CBOOOJHOM JOCTyNE HEOOXOIUMBIE
nucTpuOyTHBBI,  moiHylo — umHbopMmammioo  u  ypoku  mo|https://www.python.org/
IPOrpaMMUPOBAHUIO Ha si3bike Python

CaiiT, TOCBSAIIEHHBI CBOOOJHO pacCIpPOCTPAHIEMOMY ITAKETy
Sympy, mpeicraBisiomeMy — coboii  OmOnmoreky  Python|https://www.sympy.org/en/index.html
CHUMBOJILHBEIX BBIUMCIIEHHH.

Caiit 1151 ckaunBanus rpabuyeckoi oudimorexu PyOt. https://riverbankcomputing.com
8.3. Ilepeuenn COBpeMEHHBIX MTPO(ECCHOHAIBHBIX 0a3 JaHHBIX ¥ HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
Haumenosanue DJIeKTPOHHBIN apec pecypca
Cucrema aucranimonsnoro ooyuenust CIIGIACY Moodle https://moodle.spbgasu.ru/
Hayunas 3JIEKTPOHHAs
Hayunas anexkrponnas 6ubnuoreka eLIBRARY.RU subanorexa eLIBRARY .RU
DeKTpOHHO-0MOIMoTeYHas cucTeMa uznarenascraa ""IPRsmart" http://www.iprbookshop.ru/
DJIEKTPOHHO-0KMOIMoTeuHas cucreMa u3gareabersa "FOPAUT" https://www.biblio-online.ru/
DIeKTPOHHO-O0MOIMOTEeYHas cucTeMa n3aarenbersa "Jlans" https://e.lanbook.com/

8.4. Ilepeuenp HH(POPMAIMOHHBIX TEXHOJOTHA, HCHOJIB3YEMBIX MpPHU OCYIIECTBICHUH O00Pa30BaTEIBHOTO
mporecca MO JUCUUIUIMHE, BKJIKOYas IepedyeHb JIMIEH3MOHHOIO M CBOOOJHO pPaclpoOCTPaHsIeMOIo
MPOrpaMMHOTO 00ecTieueHus

Crioco6 pacnpocTpaHeHus
Haumenopanwue (JTUIICH3MOHHOE HJTH CBOOOIHO
pacIpoOCTPaHsIeMOE)

Horosop Ne 132009689201 ot
18.12.2020r IIporpamMmmMHBIe
npoaykTsl MaiikpocodT, norosop Ne
Microsoft Office 2016 132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MatepuanbHO-TEXHUYECKOE 00eCTIeYeHHE TUCITUTUTMHBI
Caenennsi 00 OCHAIMEHHOCTH YUYCOHBIX ayANTOPHI M TOMEIIEHHUH IS CAMOCTOSITEILHON PAOOTHI

HanmenoBanue yqeOHBIX ayTUTOPUI ¥ TIOMEIIICHUIA OcHarieHHOCTh 000PYOBAaHUEM U TEXHHYECKUMHU
JUTSL CAMOCTOSITEIBHON pabOThI cpencTBaMu O0yUeHUs

Pa6oune mecta c 1K (cTon KOMIBbIOTEPHBINA, CUCTEMHBII
OJIOK, MOHUTOp, KIaBUATypa, MBIIIb), CTON paboUHii,
noakaroueHne K kommbioTepHou cetn CIIOIACY,
BBIXOJ B Internet.

47. KoMnbproTEpHBIN Ki1acce




47. VYyeOHble ayOUTOPUM U TPOBENCHUS
MIPAKTUYECKUX 3aHATHH, KypCOBOT'O
MPOEKTHUPOBAaHUS (BBIIOJHEHUSI KYpPCOBBIX DPaboT),
IPYNIIOBBIX M HMHIUBHUIYaJIbHBIX KOHCYJIbTALUH,
TEKYILETr0 KOHTPOJISA U IPOMEKYTOYHOM aTTeCTalluu

Y4eOHass ayautopust Uil TPOBEACHHS MPAKTHUECKUX
3aHATUN, KYPCOBOTO MPOEKTHUPOBAHUS (BBIMOIHEHUS
KYpPCOBBIX paboT), TPYNNOBBIX M WHAHBUIYIbHBIX
KOHCYJIbTAIIMH, TEKYIIETO0 KOHTPOJS U MPOMEKYTOUHOU
aTTecTaluu — KOMIUIEKT MYJIbTUMEAUIHOTO
o0opynoBaHus (mepcoHanbHBIM KOMIIBIOTED,
MYJBTUMEAUMHBIA MPOEKTOP, 3KpaH, ayAHUOCHCTEMA),
JI0OcKa MapkepHas Oemnasi dMajeBasi, KOMIUIEKT Y4eOHO
MeOenu, MOJKIIOYEHHE K  KOMIIBIOTEpHOM  ceTu
CITeTACY. mrixon B MurenHer.

47. IlomenieHus 111 CAaMOCTOSATEILHON pabOThI

[Tomenienue st CaMOCTOSITETILHON paObOTHI (YUUTATIBHBIN
3an oubnuoteku, ayn. 217): TIK-23 mr., B T.4. 1 mr.- [IK
s gmn ¢ OB3  (cucremHbld  OJ0K, MOHHUTOD,
KJIaBUaTypa, MbIlIb) C TOJKIIOYEHHEM K CeTH
«HTEepHET» U 00ECreYeHHeM JOCTyIa B AJICKTPOHHYIO
nHpopmanmoHHo-006pazoBaTenbHy0 cpeny CIIGIACY.
IT1O Microsoft Windows 10, Microsoft Office 2016

I[J'IH HWHBAJIMAO0B U JIHII C OB3 obecnieunBaroTCI CIICHUAJIBHBIC YCIIOBUSA OJIA ITOJIYUCHHA O6paSOBaHI/IH B
COOTBCTCTBHHU C Tpe6OBaHI/I$IMI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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