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Pabouast nporpamMma JHCUUIUINHBL "BBeieHue B IpOrpaMMHUpPOBaHHe Ha si3bike Python" 1o HanpaBieHHIO MOATOTOBKU
(cieranbHOCTH) "MaremMaTuka 1 KOMIIBIOTepHbIe HayKu'" HarpasieHHocTH (mpodumo) Tomonornueckue u cTp. 4
AHAJTMTUYECKUE METOABI uccienoBanus MareMatndeckux mozaeneir ®I'bOY BO «Henl'V»

1. HEJIX OCBOEHUMSA TUCHUTIINHBI

03HAaKOMHTH CTYACHTOB C OCHOBHBIMH IIPUHIMIAMH TIPOrpaMMHpOBaHus Ha PythOnkak moaxo/a K MOCTPOCHHUIO IIPOrPAMM, a TAKKEe
HHTEJUIEKTYaIbHBIX BE0-CKPHUIITOB;

NpHOOPETEeHHE CTYICHTaAMH HEOOXOIMMBIX 3HAHU# 0 6a30BBIX KOHLEIIIUSX IporpaMMupoBanus Ha Python, obiactsix ero
HPUMEHUMOCTH, KOHCTPYKLMSX si3bika Python u TexHonornu paspadorku nporpamm Ha Python, a takke yMeHuUs IPOEKTUPOBATH U
pean30BbIBaTh BeO-CKPUINITHI Ha s3bike Python.

Pe3yJILTaTBI M3YUYCHUS TUCHUIITIMHBI HAIPABJICHBI HA TOCTHKEHUEC CIICAYIOINX HHIUKATOPOB:

YK-1.1. BeInoaHsAeT IOUCK I/IH(I)OpMaHI/II/I, ONpeACIIACT KPUTCPHUU CUCTEMHOTI'O aHa/JIM3a MMOCTaBJICHHBIX 3a1a4.

YK-1.2. I/ICHOJ'II)SyeT KpI/ITI/I‘IeCKI/Iﬁ aHalln3, CHCTEMATU3alluI0 U O606HICHI/IC I/IH(bopMaI_II/II/I JJIA peHICHU IMMOCTAaBJICHHBIX 3a/1a4.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Muxn (pa3gen) OITOIT: |CDTI[.03

2.1 TpeGoBaHuUsl K NpeIBAPUTEIBLHOM NOAT0TOBKE 00y4aloLIerocs:

W3y4eHuro AUCIUIUTIHEL JOJDKHO IPeIIeCTBOBATh MOTydeHHe CTYIeHTaMU 0a30BBIX 3HAHUH 10 HHPOPMATHKE U
IPOrpaMMHUPOBAHUIO

Wndopmaruka

TexHoI0rus NPOrpaMMUPOBAHUS

ITpakTHKa 10 NpOrpaMMHUPOBAHUIO

2.2 I[I/ICIII/IIIJ'IHHLI U MPAKTUKH, JJIS1 KOTOPBIX OCBOCHHE JAHHOM TUCHHMILIHHBI (MO}IyJISl) He00X0AMMO KaK npeamecTyrnmiee:

ILI/ICHI/IHJ'II/IHa SIBJISIETCSI OCHOBOM JUIST IPOXOXKACHUS HpOHSBO}ICTBeHHOﬁ u HpeﬂﬂI/IHHOMHOIZ IpaKTUK

HpeﬂﬂI/IHHOMHaﬂ IpaKTHUKa

HpOI/ISBO)ICTBCHHa?I IpaKTUKa

Texuoorus 6a3 TaHHBIX

3. KOMIIETEHLIY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI IUCLUILINHBI
(MOJYJIST)

YK-1: Cnoco0eH oCylIecTBJSITh MOMCK, KpUTHYECKUI aHAJIN3 U CHHTe3 HH(OPMAINU, IPUMEHATh CHCTeMHBII MOIX0 151
peleHus MOCTABJIEHHBIX 33124

3HaTh:

OCHOBHBIE TIOHSTHS X METOJIBI OMMCAHMS CTPYKTYpP MaHHBIX Ha Python u kmaccsr 3amay, popMymupyeMbIx 1 permaeMsix Ha Python,
cpens! pazpadorku IDLE, Thonny, PyCharm

YMeTh:

pa3pabaThiBaTh MpOrpaMMbl Ha si3bike Python; BRIMONHSTE HOMCK HH(OPMALIUH, OTIPEAEISITH KPUTEPUH CUCTEMHOTO aHAIM3a
MIOCTABJIECHHBIX 3a/a4.

Baagertn:

HaBBIKAMHU CaAMOCTOSTEIBHOTO CO3/IaHHS IPOCTHIX CKPUIITOB M Pa3paboTKU MPOrpaMM CpeaHel cioxHocTH Ha Python, kxputunuaeckoro
aHaIIN3, CHCTEMAaTH3aIHX X 0000IIeHNs HH)OPMAIIUH JUIS PEIICHHUS IIOCTABICHHBIX 3a/a4.

B pe3yabTaTe 0cBOCHMS AMCHUIIJIMHBI 00yYarOLMiics J0/IKeH

3.113uarh:

3.1.1|ocHOBHBIE TOHATHS ¥ METOBI OMTHUCAHMS CTPYKTYP JaHHBIX Ha Python u xmaccel 3amad, GopMyIMpPYEMBIX U PENTAEMbIX
Ha Python;

3.1.2|cpenst paspabotku IDLE, Thonny, PyCharm u ap.

3.2|Ymerh:

3.2.1|paspabaTeiBaTh mporpamMmMel Ha s3e1ke Python;

3.2.2|nprMeHsTh H3yYeHHBIE METOIBI H CTPYKTYPHI TAHHBIX B COOTBETCTBYIOIINX Cpeaax pa3paboTKu

3.3|Baanern:

3.3.1|caMOCTOSTEIBHOTO CO3IaHHS IIPOCTHIX CKPUIITOB U Pa3pabOTKH IPOTrpaMM cpejHeil ciokHocTH Ha Python
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4. OFbEM JUCIHUIIJIMHBI (MOIY.JIsT)

O6was TpyooemMKocTb 13ET

YacoB 1o y4yeOHOMY IUIaHy : 36 Buibl KOHTPOJISL B CEMECTpax:
B TOM YHCIIE

ayJIMTOPHBIC 3aHATHA © 18 3a4eThl 5

camocTosTeNbHas padoTta : 18

5. CTPYKTYPA U COJEP’KAHUE JUCIUAIIIMHBI (MOLY.JIs5T)

Kon HanmeHoBaHue pa3/e10B U TeM /BHJ 3aHATUS/ Cemectp | Yacos JIntepaTtypa
| saHATHSA [ Kvpe
Paznen 1. OcHOBHBIE 2ITOPUTMHYECKHE KOHCTPYKIMH si3bIka Python

1.1 OCHOBHBIE aITOPUTMHYECKHE KOHCTPYKIINH s13bika Python /J1a6/ 5 8 JI.1J11.2 J11.3

JI1.4J12.1 J12.2
0153 54

1.2 OCHOBHBIE AITOPUTMUYECKHE KOHCTPYKIMK si3bika Python /Cp/ 5 8 J1.1J11.2J11.3

J1.4J12.1 J12.2

0132 33 B4 25 56
973839310311

212
Pa3nen 2. OcHOBHBIE CTPYKTYPbI JaHHBIX s3bIka Python
2.1 OCHOBHBIE CTPYKTYpPhI JaHHBIX s3b1Ka Python /J1a6/ 5 10 JI1.1J11.2 J11.3
JI1.4J12.1 J12.2
D153 24
2.2 OCHOBHBIE CTPYKTYphI JaHHBIX s13b1Ka Python /Cp/ 5 10 JI1.1J11.2 J11.3
JI1.4J12.1 J12.2

013233 54 35 56
973839310311
012

6. POHJ OHEHOYHBIX CPEJACTB

6.1. IlepeueHb BUIOB OLEHOYHBIX CPEACTB

HabopsI 33124 ¢ aBTOMaTHYECKO# MTPOBEPKOl HA TECTOBBIX BXOHBIX JaHHBIX
Tect

6.2. TunoBbie KOHTPOJIbHbIE 32JaHNS M MHbIE MaTepHAJIbI VISl TEKYLIeH aTTecTaluu

Habops! 3a1a4 ¢ aBTOMaTHYECKOH IPOBEPKO Ha TECTOBBIX BXOIHBIX JaHHBIX Ha caifre https://cappa.math.csu.ru

6.3. Tunoswbie KOHTPOJBbHBIC BOIIPOCHI U 3aJaHUA NJI l'lpOMe)KyTO'—lHOﬁ arrecranuu

Tecr na http://moodle.uio.csu.ru/mod/quiz/view.php?id=59811

6.4. Kputepuu oneHuBaHus

B cootBerctuu ¢ [Tonoxenuem o 6ayuibHO-pelTiHIOBOM crcteMe (BPC) orieHka MOXeT ObITh BHICTABJICHA HA OCHOBE CyMMBbI OaJllIOB
TEeKyIIel aTTeCTaluy 3a ceMecTp U 0aJIoB 3a 3aUéT.

CamocrosTenbHble paboThl IPEACTAaBIIOT CO00M HaOOPH! 3a1au (10 128) Mo nporpaMMHUPOBaHUIO Ha H3y4aeMble TEMbI, KOTOpPhIE
CTyZIEHTaM CJIelyeT B 3aJJaHHBIE CPOKH B COOTBETCTBYIOIINX CEMECTpaX pelaTh BO BHEYIeOHOE BpeMs M CIaBaTh Ha
CIeLHaTN3UPOBaHHOM BeO-caiiTe ¢ aBTOMaTH4eCKOH poBepkoil Ha Habopax TectoB CAPPA.

Bo3MmoxHBIE OLIEHKN Ha 3a4€Te:

«3a4TEHON;

«HE 3aUTEHOY;

Pemrenue He meHee 100 3agay u3 128 mo3BONIAET MOMYYUTh OLEHKY «3a4TEHO» IO UTOTaM pabdOThI B CEMECTPE.

Pemenne menee 60 3amad u3 128 BiIeu€T moydeHnue ONEHKA «HE 3a4TCHOY.

Pemenne ne menee 60 3amau u3 128 naét npaBo MpoHUTH KOMIBIOTEPHBIH TecT U3 20 BOMPOCOB U PEIINTh 3ajjauy Ha caifte ¢
aBTOMATHYECKOU MPOBEPKOIA.

OleHKA «HE 3a4TEHOY» BBICTABIISETCS NPU YUCIIE IPABUIIBHBIX OTBETOB HA BOIPOCHI TecTa MeHee 10 min npu OoJbIleM Yrcie
IIPAaBUIIbHBIX OTBETOB, HO NIPU HEPEUIEHHON 3a/1a4e.

[IpaBunbHbIe 0TBeTHI HA 10 1 OoJiee BOIPOCOB TECTA U MPABUJIBHO PEIIEHHAS 3a/1a4a JAI0T OLEHKY «3a4TECHOY.

Taroke MOTyT OBITh OLIEHEHBI JIOTIOJIHUTEIBHO YCIICIIHbIE PEIIeHHs 3a]a4 Ha CTYIEHYEeCKUX OJIMMITHA/IaX M0 IPOrpaMMHUPOBAHUIO B
ceMecTpe.

7. YYHEBHO-METOJAUYECKOE 1 TH®OPMAIIMOHHOE OBECHHEYEHHUE JUCIHUIIINHBI (MOAYJIA)

7.1. PexoMenayemas qutepatypa
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Pabouast nporpamMma JHCUMIUINHBL "BBe/ieHue B IpOrpaMMHUpPOBaHHe Ha si3bike Python" o HanpaBieHHIO MOATOTOBKU
(cenmanpHOCTH) "MaTteMaTnka U KOMITbIOTEpHbIC Hayku'" HanpaBiaeHHOCTH (poduito) Tomonornyeckue u cTp. 6

AHAJTUTUYECKUE METOJIbI MCClieoBaHus MaTeMaTuueckux moaeneir ®I'bOY BO «Henl'Vy»

7.1.1. OcHOBHAs1 TUTePATYypa

ABTODBI, COCTaBUTEIHN 3arnaBue WsnparensctBo, Ton| Pecypc
JI1.1 [Xaxaes U. A. [pakTHKyM [0 alrOPUTMH3ALKMHU U IporpaMMupoBanuio Ha Python:  |Mocksa : OBC
Kypc: yueOHOe mocobue HanwonanbHbrit
(https://biblioclub.ru/index.php?page=book&id=429256) OTKpBITHIiH
Yuusepcurer
«MHTYHUT», 2016
JI1.2 [T'ypukos C. P. OCHOBBI aNTOPUTMH3ALMH U IIporpaMMupoBanus Ha Python: yue6xoe |Mocksa : OBC
nocobue W3znatenscTBO
(http://znanium.com/catalog/document?id=109774) "®OPYM", 2018
JI1.3 |Hlenynpko B.M. OCHOBBI MPOrpaMMUPOBAHHMS Ha SI3bIKE BHICOKOTO ypoBH: Python: Pocros-Ha-/lony : OBC
yaeOHoe mocobue WznarenbcTBO
(http://znanium.com/catalog/document?id=339834) IOskHOTO
(benepanbHOTO
YHHUBEPCUTETA
(IOdYV), 2017
JI1.4 |llenynsko B.M. SI3BIK MPOTPaMMHUPOBAHHSI BEICOKOTO ypoBHs Python. ®yukmmm, PocroB-na-/lony : 9BC
CTPYKTYpBI AaHHBIX, JONOJHUTEIbHbIE MOLYNIU: yueOHoe nocodue  |M3naTenscTBo
(http://znanium.com/catalog/document?id=339835) OxHOTO
(denepanbHOTO
YHHUBEPCUTETA
(fooy), 2017
7.1.2. lonoJIHUTeIbHAS JIUTEPaTypa
ABTODBI, COCTaBUTETHN 3arnaBue WsnparensctBo, Ton| Pecypce
JI2.1 |JIyuano P. Python. K BepiriHam MactepcTBa Mockga : JIMK 3BC
(https://e.lanbook.com/book/93273) Ilpecc, 2016
JI2.2 |CeBepenc U. BBaenenne B mporpamMupoBanue Ha Python Mockga : 9BC
(https://biblioclub.ru/index.php?page=book&id=429184) HarwoHanbHbI#
OTKpPBITHIN
YHuBepcurer
«MHTYUT», 2016
7.2. Ilepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH ""UHTepHeT"
D1 [AnexceeB Muxaun Hukonaesuu [DnekTponHsii pecypce] : caiit / Yensio. roc. yH-T. — Yensabunck, 2011-. — Pexxum nocryna:

http://math.csu.ru/~alexeev/, ceoGoamsrii (nara ooparmenus: 01.09.2018).

92

TecT Mo MporpaMMHpOBaHuIo Ha s3bike Python [AnexTponusiit pecypc] : caiit / M. H. Anekcees, Uens6. roc. yH-T. —
Yensabunck, 2016 -. — octyn u3 cetu Yenl'V miu, nocie perucTpanuy U3 CeT yH-Ta, U3 110001 TOUKH, IMEIONEeH JOCTYI B
unarepHet. — URL: http://moodle.uio.csu.ru/ (mara o6pamenns 01.09.2018).

33

WutepakTuBHbI yueOHUK s13b1Ka [TuToH [DnekTpoHHBIH pecypce] : caifT / B. ITaBnenko — Mocksa, 2014-. — Pexxum goctymna:
http://pythontutor.ru/, ceo6omubIi (mata obparmenus: 01.09.2018).

54

Python 3 st HaurHaromux [ AnekTpoHHbIH pecype] : caiit /2011-2017. — Pexxum nocrtyma: https://pythonworld.ru/, ceo6oaHbrit
(nara ob6pamenus: 01.09.2018).

95

Informatics, Programming, Contests [DnexTponHsiii pecypce] : caiit / A. K. lemunos, HUY IOYpI'Y — Yensabunck, 1997-. —
Pesxxum nocryma: http:/ipc.susu.ru/, ceoooansrii (01.09.2018).

26

«IIIxona nporpammucta» [DnexTponHsli pecype] : caiir / C. H. bensties, KK/IT —Kpacnospck, 2003-. — Pexxum nocryna:
http://acmp.ru/, ceodoansrit (01.09.2018).

o7

Byitnaues, C. K. OcHoBBI mporpamMmupoBatus Ha si3bike Python [Daexrponnsiit pecype] / C. K. Byiinages ; H. 10. Bokiar. —
ExarepunOypr : UznarensctBo Ypanbckoro yHusepcurera, 2014. —92 ¢. — URL:
http://biblioclub.ru/index.php?page=book&id=275962 (01.09.2018).

98

Cesepenc, Y. Beenenune B nporpammupoBanue Ha Python [Diexrponnsiit pecypc] : kype / H. CeBepeHc. — 2-¢ u3/1., UCIIp. —
Mocksa : Harnonanensii OTkpbIThiid YHUBepeuteT « MTHTYUTy, 2016. — 231 c¢. — URL:
http://biblioclub.ru/index.php?page=book&id=429184 (01.09.2018).

99

Xaxaes, U. A. [IpakTHKyM [0 aJrOpUTMH3ALUK U IPOrpaMMHUpoBanito Ha Python : kypc [Dnekrponustii pecype] / U. A.
XaxaeB. — 2-¢ u3ll., ucnpas. — Mocksa : Harmonansnsiit OTkpsiTeiid YHUBepcuter « MHTYUTY, 2016. — 179 ¢. — URL:
/Ibiblioclub.ru/index.php?page=book&id=429256 (01.09.2019).

910

Makkutnm, Y. Python u ananu3s manusix [Dnexkrponusiit pecype] /Y. Makkunnu— Mocksa : JIMK Tlpecc, 2015. — URL:
http://e.lanbook.com/books/element.php?pll_id=73074 (01.09.2018).
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D11 |Cammepdumna, M. Python ua mpakruke [Dnekrpornsiii pecype] / M. Cammepduina— Mocksa : IMK Ilpecc, 2014. — URL:
http://e.lanbook.com/books/element.php?pll_id=66480 (01.09.2018).

D12 |Cysu, P. A. S3b1x nporpammupoBanus Python [Diexrpornsiit pecype] : kype / P.A. Cy3u. — 2-¢ u3s., ucnp. — Mocksa :
Unreprer-Yuusepcurer Vupopmanrmonusix TexHonoruit, 2007. — 327 c¢. — URL: http://biblioclub.ru/index.php?
page=book&id=233288 (01.09.2018).

7.3 IlepeueHb HHGOPMALMOHHBIX TEXHOJIOTHii

7.3.1 IIporpaMmmHoOe oGecnieyeHue

MS Office365

Adobe Reader

Notepad++

Python

NetBeans

7.3.2 IlpodeccronabHbIe 0a3bl JAHHBIX U HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

OnexTpoHHBIN KaTanor HayuHoi 6ubnuorteku UYenlVY [DnexkrponHslil pecypce] : 6a3a nanHbix / Yenso. roc. yH-T. — YensOunck, 1992

eLIBRARY .RU [DnekTpoHHBIN pecypc] : Hay4Has 3JeKTpOHHAast OMOIMoTeka [HayqHO# MEePHOTUKH Ha PYCCKOM s3bIke |. — MocCKBa,
[1999-]. - MocTyn k moMHBIM TekcTaM mocie peructpamuu u3 cetu Yenl'Y. — URL: http://elibrary.ru/defaultx.asp.

Moodle [DnekTpoHHBI pecypc]: cucTeMa TUCTAaHIIUMOHHOTO 00y4eHus : [6a3a nanHbiX]| / Yens6. roc. yH-T. — YenstOuHCK, [0.1.]. —
Hoctyn u3 cetrt Yenl'Y uiy, mocie perucTpalliii U3 CeTH YH-Ta, U3 JF000H TOYKH, UMEtolel focTyn B uHTepHeT. — URL:
http://moodle.uio.csu.ru/login/index.php.

Hayunas 6ubnmorexa YeasiOMHCKOTo rocy1apCTBEHHOTO YHUBEpCUTETA [ DIIeKTPOHHBIN pecypce] : [caiit] / Yensb. roc. yH-T. —
Yensounck, [2001-]. — Pexxum moctyma: http://www.lib.csu.ru/ , ceo6orbIi. — 3ari. ¢ sKpaHa.

HuTepHeT yHUBEpCUTET HHPOPMALTMOHHBIX TEXHOJIOTUH [ DJIEKTPOHHBIN pecypc]. — DIEKTPOoH. 1aH. — PexuM gocrtymna :
http://www.intuit.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCITUITJIMHBI (MOY JIST)

HHH peajin3alii JUCHUIIMHBI UCTIOJIB3YHOTCH y‘IC6HI>Ie AYOAUTOPHUU IJId TPOBCACHUA 3aHATUH JICKIMOHHOI'O THUIIa, Ha60paTOpHLIX
SaHﬂTHﬁ, TPYIIOBBIX 1 HHAWUBUAYAJIbHBIX KOHCyﬂbTaHHﬁ, TCKYLICTO KOHTPOJIA U HpOMC)KyTO‘{HOﬁ aTTeCTallii, a TaKXKE IIOMCIICHUA
JUISL CAaMOCTOSITeIIbHOM paGOTH.

YueOHble ayAUTOPUH YKOMILIEKTOBAHbI CIIEHATN3UPOBAHHON MeOeIbIO.

Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO THUIIA UCTIOJIB3YETCS TIEPEHOCHOE U / MJIM CTAllMOHAPHOE MYJIBbTUMEIUIHOE 000pyIoBaHNE
(9KpaH, HOYTOYK WIIH JeCKTOM, IpoeKTop). s obecnedeHns TeMaTniecKoil MINTIOCTPaluy 3aHATHH JISKIIHOHHOTO THIIA B
00pa3zoBaTEIbHOM MIPOLIECCE UCHONB3YIOTCS IU(POBBIE 00pa30BaTENbHBIE PECYPCH] (MYIbTUMEANIHBIE IPE3EHTAIUY 110 BCEM TeMaM
TIPOTPAMMBEI ).

JInis mpoBeeHuUsI NPaKTUIEeCKUX paboT U CaMOCTOSTENILHOM pab0Thl HCHONb3yeTCs KOMIBIOTEPHBIH KIace C BEIXOAOM B MIHTEpHET U
JIOCTYIIOM B 2JIEKTPOHHYIO HHPOPMAMOHHO-00pa30BaTeIbHYIO Cpely YHHBEPCHUTETA, C YCTAHOBJICHHBIM MTPOTPaMMHBIM
obecriedyeHneM, yKka3aHHbIM B 11.7.3.1.

JIyist caMOCTOSITEeIbHOM PabOThl 00YYAOIIMXCSI UCTIONB3YETCs TAKIKE YUTATBHBIN 3411 Hay4HO# Oubnnorexkn Uenl'Y (nepBsiii Kopyc
YenlV) € nocTynoM K pa3inyHOM CIIpaBOYHOM JIUTEPAType, SHIMKIIONEIUSIM, OMOINOrpadUueCKUM U MIOJIHOTEKCTOBBIM 0a3amM
JTaHHBIX, HH(OPMaLMOHHBIM MHTepHET-pecypcam.

9. METOANYECKHUE YKA3AHUA AJI1 OBYYAIOIIUXCS IO OCBOEHHIO JUCHUIIJIMHBI (MOLY JIsA)

V3ydeHno AUCIIUILIIHEI JOJDKHBI IIPEIIECTBOBATE ITOTYICHIE 3HAHMH CTyIeHTaMH 10 HH(OpPMATHKe U TEXHOJIOTHH
IPOrpaMMHUPOBAHHS.

Ha nexumsix pa3ouparoTcesi TEOPETHYECKHE OCHOBBI IIPOrPaMMHUPOBAHHS M CTaHIAPT s3bIka PYthon, He akieHTHpyOLMe BHUMaHHE Ha
KOHKPETHBIX BEPCUSIX MPOTPaMMHBIX peanu3anuidl. Ha mabopaTopHEIX paboTax CTyAEHTHI OCBAUBAIOT KOHKPETHOE IIPOTPaMMHOE
obecrieyeHue, BEpCUu KOTOPOro NEPUOANUECKH OOHOBIISIOTCSL.

IMpu nmpoBenennu 1a00OPaTOPHLIX PadOT CTyIEeHTaM HE0OX0IMMO 00palaTh BHUMAaHHE Ha TOT TEOPETUUECKUI MaTepua, KOTOPBI
UCIIOJIb3YETCsl B KOHKPETHOM 3alaHUU K paboTe.

ITpu mpoBeneHNH JICKIIMOHHBIX 3aHATHH 1 1a00PaTOPHBIX Pa0OT CTYIEHTHI JOJDKHBI HCTIOIB30BATh CIEAYIOIUE aKTUBHEBIE U
MHTEPAKTHBHEIE (DOPMBI:

- 00CyXAeHHEe BApUAHTOB PEIICHHS B TUATIOTOBOM PEKHIME,

- KOMITBIOTEpHOE MOJICTNPOBaHUE M IPAKTHICCKHIT aHAIN3 PE3yIbTaTOB,
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PaGouast nporpamMma JUCHHUIUIMHBI "BBeeHne B IporpaMMupoBaHie Ha si3bike Python" 1mo HampaslieHHIO TOATOTOBKH
(cenmanbHOCTH) "MaTtemMaTika 1 KOMIIBIOTEpHbIe HayKH'" HampaBieHHOCTH (npo¢mtio) Tomonoruyeckue u ctp. 8
AHAJIMTHYECKHE METOBI uccaenoBanus Maremarnieckux mozaeneid ®I'bOY BO «Uenl'Y»

- Hay4HBIE AUCKYCCHH O COBPEMEHHBIX JOCTIDKEHHAX B M3ydaeMoif obmacTy,

- B3aMOIIOMOIIb 0 IPUHIKIY "clieNIall caM - IOMOTH TOBapHILy".

Permaroriiee 3Hau€HME 11 OCBOEHMS Kypca HMEET aKTHBHas paboTa ¢ Be6-yuebuukom http://pythontutor.ru, perrerre MakcuMaIsHOTO
9HCIIa 3324 B €r0 cpefe.

[Tpu oGy4eHun JH1l C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMHU 370POBbBSI AIEKTPOHHOE 00y4eHHe, IUCTaHIMOHHbIE 00pa30BaTebHbIE
TEXHOJIOTHH NIPEIYCMaTPUBAIOT BO3MOXKHOCTD IpHeMa-fiepeay HHGOPMAaIK B JOCTYITHBIX I HUX (hopMax.

Peanu3zanust JUCIUILTHHBI C IPUMEHEHHEM JIIEKTPOHHOTO 00y4YeHHs, TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHONIOTHI (1anee — D0,
JOT) ocymectBasercs Ha ocHOBaHUU «I1010KEeHUS 0 peanu3aluy OCHOBHBIX U JAONOJHUTEIBHBIX 00pa30BaTeIbHbIX IIPOrPaMM ¢
MIPUMEHEHUEM 3JIEKTPOHHOTO 00y9IeHHs 1 AUCTaHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH B (helepaTbHOM TOCyJapCTBEHHOM
610/DKETHOM 00pa30BaTEIbHOM YUPEXKICHUH BhICIIEr0 o0pa3zoBaHus «HenssOuHcKuil rocy1apcTBeHHbINH YHUBEpcUTET», «IlonoxxeHns
0 MOPS/IKE 3a4eTa 00YYAIOIIUMHUCS [0 OCHOBHBIM MPO(ECCHOHAIBLHBIM 00pa30BaTeNIbHBIM MPOrPAMMaM BBICIIIETO 00pa30BaHUs B
OI'BOY BO «YHenl'Y» pe3ynbTaToB OCBOCHUS B OPraHU3ALUIX, OCYIIECTBILIIONIUX 00pa30BaTEIbHYIO AESTEIbHOCTD, YUeOHBIX
IIPEAMETOB, KYPCOB, TUCIUIUINH (MOIYJIel), IPAKTUK, JOIOJHUTEIBHBIX 00pa30BaTeNbHBIX IPOrPaMMy IIOCPEICTBOM NIEKTPOHHOM
uHpopmaronHo-o06paszoBarensHoil cpeapl PI'BOY BO «Henl V». B uckitountenbHbIx ciiydasx (Gopc-Maxop U T.11.) IpU
peanu3anuu 00pa3oBaresbHON AeATenbHOCTH ¢ puMeHeHreM D0, JIOT MOryT npUMeHATh KOMIIOHEHTBI, HE BXO/AIINE B IEPEUCHb
JIEKTPOHHON MH(POPMAIIMOHHO- 00pa30BaTEIbHON CPEIbL.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMUCHA C UHBAJIMJHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXKHOCTSIMMU 31OPOBbS

OcBoeHUe TUCIUIUIMHBI HHBAIUAAMH H JIMLAMHU C OTPAaHUIEHHBIMH BO3MOXHOCTSIMU 37I0POBbSI OCYLIECTBIISIETCS C HCIIOJIB30BaHHEM
CIICIMATIBHBIX TEXHUYECKUX CPECTB U royio HH(GOPMAIIMOHHBIX TEXHOJOTHH, MPEOCTaBIsIeMbIX PeCypCHBIM y4eOHO -METOIHISCKUM
LEHTPOM I10 00yIEHHIO HHBAIMIOB U JIHI] C OTPAaHUYSHHBIMH BO3MOYKHOCTSIMH 310poBbs Yenl'Y 1o 3anpocy oOydaromerocs.

1. MoOuIBHbIE CIIeIHaIbHBIC TEXHUUSCKUE CPEICTBA JUTS JIUIL C HAPYIICHHSIMHU 3PEHHS: IIOPTATHBHBIN KOMIIBIOTEP C BBOJIOM/BBIBOJIOM
mpudTom Bpaiins ¢ curresatopom peun «EIBraile-W14J G2»; HoyrOyku ¢ nmporpammHuoii skpanHoro goctyna NVDA,; siekTpoHHbIe
YBEJIMYMTENH [UIs yIAIEHHOTO IPOCMOTPA; BUICOYBSIMYUTEIN TOPTATUBHBIC; TH(IIOIIIeEep; HU(POBEIC TUKTO(DOHBI.

2. MoOuipHBIE CIIeNHANBHBIE TEXHHYECKUE CPENCTBA UL JIMI] C HAPYIIEHUSIMH CIIyXa: CHCTeMa CBOOOIHOTO 3BYKOBOTO IOJISI CO
BCTPOCHHOH COBMECTHUMOCTBIO ¢ FM-ycrpoiicTBamu; panuokiacchl «CoHeT-PCM» ¢ mepenaTddkoM, 3ayIIHBIM HHIYKTOPOM U
WHIYKIUOHHOW IeTJiel; cucTeMa MH(pOpMalUOHHAs Ul cia0ochplmanimx nepeHocHas «crtok» A2 co BCTPOCHHBIM ILIEEPOM —
3BYKOBBIM HH(OPMATOPOM; JOKYMEHT-KaMepa; IporpaMMHUpyeMbIe CIIyXOBbIE allapaThl MHAUBUAYAILHOTO I0Jb30BaHHUS.

3. AccuctuBHBIe MH(POPMAIMOHHBIE TEXHOJIOTHU: TPOrpaMMHOE olecriedeHHne SKpaHHOro jaoctyma ¢ cuHTe3oM peun NVDA;
MporpaMMbl 3KPaHHOT'O YBCIIMUCHUS; TPOTPaAMMBbI p€YEBOT0 CUHTE3a JIsT KOMIIBIOTCPOB U HOyT6yKOB; IporpaMmsl p€ucBOro CUHTE3a
JUTSt MOOHITBHBIX YCTPOWCTB; SKpaHHas KIaBUATypa; SKpaHHAs JIyma.

IMpu HeoOxomuMocTH IJIs OOy4alOUIMXCs C HapyLICHUsMU 3peHHs Ha pabodyux MecTax A NPOBENCHUsS MPAKTHUECKUX WU
NabOpaTOPHBIX 3aHATHH YCTaHABIMBAETCS CIENHATbHOE NporpaMMHoe obecnedeHue (mporpamma pedeBoil HaBuramuum NVDA,
peueBble CUHTE3aTOPbI, SKPAHHbIE JIYIIBI).

B ydeOHble aymuropum OO0eCHeYMBAeTCS OCCHPENATCTBEHHBIH IOCTYN A OOyJalomuXCcs WHBAIHIOB M OOYYAIOIIUXCS C
OrpaHUYCHHBIMU BO3MOXKHOCTAMU 310POBbA. B Ka)!([[oﬁ ayauTopuu, rae 06yqa}0Tc51 HHBAJIUABI W JHMIa C OIpaHUYCHHBIMU
BO3MOKHOCTSIMH 3/I0POBBSI, PEIYCMAaTPHBAETCSI COOTBETCTBYIOIIEE KOJTMIECTBO MECT ISl 00YUAIOMINXCS ¢ YYETOM HapyHISHUH HX
3JI0POBbSL.

Jns ocBOGHWS MUCLUIUIMHBI MHBATHIAM W JIMIAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3IOPOBBSI NPEIOCTABISETCS NOCTYI K
MeYaTHBIM UCTOYHUKAM, UMEIOLIMMCS B Hay4HOU Onbimoreke Yenl'Y, ¢ MOMOLIBIO CHEHUANBHBIX TEXHUYECKHX CPENICTB; AOCTYI K
QJIEKTPOHHBIM WCTOYHUKAM, MPEACTAaBICHHBIM B (popMe IJIEKTPOHHOTO JOKyMeHTa B (oHAe HaydHOH OubOimorexn Yenl'Y wimm
AIIEKTPOHHO-OMOMOTEYHBIX CHUCTEMaX, C ITOMOLIbI0 CHEHATIbHBIX TEXHHYECKHX M MPOTPaMMHBIX CPEACTB (pabouee MecTo Uit
HE3psSYero TMOJb30BaTeNsl € MPOrpaMMHBIM oOOeclieueHHeM 3KpaHHOro aocrymna c cuHre3om peun NVDA, paGodee mecto ¢
KOMIIBIOTEPHBIM POJUIEPOM U KiiaBuaTypoil Clevy ¢ 6obIMMU KHOIIKAMHE | C Pa3IelSIOIIeH KIIABUIIH HAKIIAIKOM ).
yqe6HO-MeTO}1quCKI/Ie MaTepuajbl A1 06yqa}oumxcsl U3 YKCJjla THBAJIMAOB U JIMI C OTPAHUYCHHBIMUA BO3MOXXHOCTSAMU 310POBbA
MPEIOCTABISIIOTCS B JOpMax, alaliTHPOBAHHBIX K OTPAHUYSHHUSM UX 3I0POBbS U BOCTIPUATHS HH(POPMAIIUK:

JLi1st Uty ¢ HapyIIEHUSIMU 3PEHMUST:

- B IIEYATHOH (hOpMeE YBEITMIECHHBIM IIPUPTOM,

- B (hopMe IIIEKTPOHHOTO JOKYMEHTa,

- B popme aynnodaiina,

- B meyaTHOM opme mpudTom bpaiins.

Jnist UL ¢ HapyIIeHUsIMH CITyXa:

- B Ie4aTHOM (opme,
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Pabouas mporpamma quctuiuiMHE "BBenenue B mporpaMmMmupoBanne Ha si3bike Python" 1o HanpaBieHHIO TOATOTOBKI
(cenmanbHOCTH) "MaremMaTika U KOMIIBIOTEpPHbIE HAyKH'" HalpaBieHHOCTH (mpo¢uiio) Tononornyeckue u ctp. 9
aHAIUTUYECKHEe METO/IbI HccIenoBanus MateMaTuueckux mozeneit ®I'6OY BO «Henl 'V

- B ()opMe IIEKTPOHHOTO JOKYMEHTA.

JIJist U ¢ HApYIICHUSIMU OTIOPHO-/IBUTATENBLHOTO arnapara:

- B TIeyaTHO# (opme,

- B (popMe DIIEKTPOHHOTO TOKYMEHTA,

- B hopme ayauodaiina.

JlaHHBIA IepeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHT'€HTa 00YJarOLIHXCsl.

JI1s1 MHBAJIMIOB U JIKII C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3I0POBbSI OCBOCHHE TUCIUIIIMHBI MOKET OBITh YACTHYHO HIIH TIOJTHOCTBIO
OCYILIECTBIICHO C UCIIOJIb30BAHUEM JTUCTAHIIMOHHBIX 00pa3oBaTenbHbIX TexHonoruii (Moodle, Adobe Connect Pro u mp.).

B 0OCBOCHUH JHCIMIUINHBI WHBAIUIAMU U JIUIAMH C OTPaHHYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI HCIOJB3YETCS WHIUBHIYAIIbHAS
pabora. Ilox uHIUBHIYyadbHO# paboToi mMoapazyMeBaeTcs JABE (OPMBI B3aHMMOJCHCTBUS C MMpPENoJaBaTeIeM: HHIMBHyalbHAs
yueOHas pabota (KOHCYIbTAIMH), T.€. JIOMOJHUTENFHOE PA3bSICHEHNE YIeOHOTr0 MaTepHraia U YriyOJIeHHOS U3ydCHUE MaTepHaa ¢
TeMH OOyJalOIMUMHCS, KOTOpble B 3TOM 3aWHTEPECOBaHBI, M HHIMBUAYyaJbHas BOCIHWTATeNbHAs pabora. MHauBuayaiabHBIE
KOHCYJIbTAIlMH HATIPABIICHBI HA WHIUBUAYaIH3AIHI0 OO YUCHHUS U YCTAHOBJICHHIO BOCITUTATEIBHOTO KOHTAKTa MKy MPEnoaBaTeieM
1 00yJaomuMcs HHBUTUIOM HIIH O0YYaIOIIMMCS ¢ OTPaHMYESHHBIMH BO3MOXKHOCTSIMHU 3I0POBBSL.

Ipu npoBeieHUHU TPOLETYPhI OLICHHUBAHKS PE3YJIbTATOB 00YUYCHHS WHBAJIU/IOB U JIUI[ C OTPAHHYCHHBIMHA BO3MOKHOCTSIMH 3JI0OPOBBSI
[0 JWCUUIUIMHE OOeCIIeuYnBAaeTCs BBHIIOIHEHHE CIEAYIONIMX NOMOJIHUTENBHBIX TPeOOBAaHWH B 3aBUCHMOCTH OT HMHIMBHIYaJIBHBIX
0coOeHHOCTeH!, 00yJaroImuxcs:

a) MHCTPYKLMS MO TIOPSIIKY NPOBENSHUSI NPOLENyphl OLCHUBAHUS NPEJOCTABISIETCS B NOCTYMHON (opMe (YCTHO, B IMHCEMEHHOH
¢dopme, B mucbMeHHON Gopme mpudrom bpaiisis, yCTHO ¢ UCIIOIB30BaHUEM YCIIYT CYPIOIIEPEBOIYHKA);

0) moctymHas ¢GopMa TPEIOCTABICHHUS 3allaHUi OLECHOYHBIX CPEICTB (B me4yaTHOW (opme, B MevaTHOH (opme YBEIHUCHHBIM
nipudTom, B eyatHoi popme mpudTom bpaitis, B popMe 3EeKTPOHHOTO TOKYMEHTA, 3aJaHHUsI 3aUUThIBAIOTCS aCCUCTEHTOM, 3aaHHs
MIPEIOCTABIISIIOTCS C HCIIOJIB30BaHUEM CYPJIIONIEPEBO/IA);

B) JocTymHas (opMa MPEIOCTaBICHUsI OTBETOB Ha 3aJaHus (MMCbMEHHO Ha Oymare, HAOOp OTBETOB Ha KOMIBIOTEPE, MHUCHMEHHO
upudToM Bpaiins, ¢ HCmoab30BaHUEM YCIYT aCCHCTEHTa, YCTHO).

ITpu npoBeIeHUH TPOLETYPhI OIICHHUBAHKS PE3YJIbTATOB OOYUCHHUS] HHBAUIOB U JIUI[ C OTPAHUYEHHBIMH BO3MOYKHOCTSIMHU 3710POBBS
IpeycMaTprUBaeTCs HCIONb30BaHIE TEXHHUECKUX CPECTB, HEOOXOJUMBIX IM B CBSI3U C X HHAWBHIYAIbHBIMA OCOOCHHOCTSAMH. DTH
cpeicTBa MOTYT ObITh mpenoctaBieHbl YenlY WIH MOTYT HCIOJB30BaThCs COOCTBEHHBIE TEXHUUYECKHE CpeacTBa. Ilpu
HEOOXOIUMOCTH MHBAIUIAM H JIUIAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBbBS NPEIOCTABIISIETCS AOTIOTHUTEIBHOE BPEMS IS
MOJITOTOBKH OTBETa Ha 3a/1aHus, TPOIEypa OLCHUBAHUS PE3yIbTATOB O0YUICHUs MO TUCIUIUINHE MOXKET MPOBOTUTHCS B HECKOIBKO
STaIoB.

[TpoBeeHre MPOLEAYPhl OICHUBAHUS PE3YJIbTATOB OOYYEHHS WHBAJIHUIOB M JIMI[ C OTPAHUYCHHBIMH BO3MOYKHOCTSMH 3I0POBBS
JIOIYCKAeTCs C UCTIONB30BaHNEM AUCTAaHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.
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