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PABOYAA ITIPOT'PAMMA JTNCIHUII/INHbI

HuciunivHa IIporpammupoBanue Ha s3bike Python

PaxysbTeT daxyspTeT MaTeMaTUKU, MH(OPMALIMOHHBIX U aBUALIMOHHBIX TEXHOJIOTUI
Kadenpa Kadenpa nndopmanmonHoi 6e30MaCHOCTH ¥ TEOPHHU YIIPABICHHS

Kypc 1 - ounas popma oOyueHUs

Hanpasnenwue (crieranbHOCTh): 10.05.03 MHDOpManmoHHas 6e30MacHOCTh aBTOMATH3UPOBAHHBIX CUCTEM
Hanpasnennocts (mpoduiib/crienanu3anusi): be3onacHoCcTh OTKPLITHIX MH(OPMAIIMOHHBIX CUCTEM
dopma oOyueHuUs: OUHAS

Hata BBeieHus B yueOHbIit pouecc Yal'V: 01.09.2024 r.

[Tporpamma akTyam3MpoBaHa Ha 3acelanuu Kadeapsl: mpotokos Ne 10 ot 15.04.20 .

[Tporpamma akTyanu3MpoBaHa Ha 3acedaHuu Kadeapbl: MPOTOKOJ No oT 20

[Tporpamma akTyaJim3upoBaHa Ha 3acelaHuM Kadeapbl: IpOTOKOI No oT 20

Ceepenust 0 pa3pabOTUMKAX:

()40 KA®EJIPA JloJIKHOCTD, Y4€Has CTEIeHb, 3BaHUE
Iepuesa MprHa AHaTosbeBHA Kadenpa nagopmanmonHon Honent,Kanaunar ¢pusnko-
6€30MacHOCTU U TEOPHUH YIIPABJICHHUS MaTeMaTHYECKUX HayK
Kadenpa nadopmanimoHHbIx Honent,Kanauaar ¢pusuko-
TEXHOJIOTH U 3aIIUThl UH(OPMALMU MaTeMaTHYeCKUX HayK

1/13



MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

1. HEJIN 1 3AJAYN OCBOEHUA INCIUAITIINHBI

Mean ocBOEHUA AUCIATIINHBI:

(pbopmupoBaHUE y CTYIEHTOB HaBBIKOB, COOTBETCTBYIOIIMX BUJIAM MPO(ECCUOHAIBHOMN IEATENBHOCTH,
HEOOXOJUMBIX IJIS1 pelieHus] Mpo(ecCHOoHaTbHBIX 331a4 C MCIOJIb30BAHMEM SI3bIKA MTPOTPaMMUPOBAHUS
Python.

3aaaun ocBOEHHS JMCIUILINHDI:

npuoOpeTeHne CTyJeHTaMU HeOOXOAMMBIX 3HAHWMI O 0A30BBIX KOHIIEMIMSIX MPOrpPaMMHPOBAHUS HA
Python, o6acTsx ero npuMeHUMOCTH, KOHCTPYKITUSIX s13bIKa Python 1 TexHONIOTME pa3paboTKu IporpamMm
Ha Python.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

Huctunnuna «[IporpammupoBanue Ha si3bike Python» oTHOcuTcs K uucny auciurivH 61oka b1.0.1,
MpeJHa3HAYEHHOTO I CTYAEHTOB, oOydaommxcsad mo HampasieHuo: 10.05.03 HMudpopmanmoHHas
©€30IaCHOCTh AaBTOMATU3UPOBAHHBIX CUCTEM.

B npouiecce nzyuenus aucuuruimHbl popmupyorcs komnerenimu: LK-1, IK-2.

OCHOBHbIE TOJIOKEHUST TUCLIMIUIMHBI UCTIONBb3YIOTCS B AAJbHEUIIIEM MPU U3YyUYEeHUH TaKUX JAWCIUILIH
kak: CraTucTuKa JUIs aHaIM3a JaHHBIX, [I0AroToBKa K cade v ciaya rocyJapCTBeHHOrO 9K3aMeHa.

3. [IEPEYEHD INTAHUPYEMBIX PE3VJIbTATOB OBYUEHUS 110 JUCIIUIIJIVHE,
COOTHECEHHBIX C ILIAHUPYEMbBIMMU PE3YJIbTATAMUA OCBOEHHS OCHOBHOMN
NMPO®PECCUOHAJIBHON OBPA3BOBATEJIbHOM ITPOI'PAMMBI

Koja u HanMeHOBaHNe peajn3yeMoil KOMIeTeHIUH IlepeyeHb MUIAHAPYEMBIX Pe3yJIbTATOB 00yJYeHHsI IO
JucouniInHe (MoIyJI0), COOTHECEHHBIX €

HHANKATOPaMH J0CTHKEeHUs] KOMIIETeHIHil

IIK-2 Crioco6eH pa3pabaThiBaTh IPOrpaMmbl Ha si3bike Python
IUIsl UCIIOJIb30BaHUsI B cdepe cBoed npodeccoHaIbHON
JesATEbHOCTU

3HATh:
OCHOBHbBIC TIOHSTHsI s3bIKA MporpammupoBanusi Python,
METO/Bl OIKMCAHHs CTPYKTYp MAAHHBIX M KJIAcChl 3ajad,
¢opmyupyeMsbIX U periaeMbix Ha Python

yMeTb:

pa3pabarbiBaTh HporpaMmbl Ha si3bike Python, mpumeHsTh
H3yYeHHbIE METObl U CTPYKTYPHI JAHHBIX B COOTBETCTBHHU C
TEXHOJIOTUel pa3pabOTKU MPOrpamMmm

BJAJETh:

HABBIKAMH pa3pabOTKH, OTJIaJKU U TECTHPOBAHMUS IPOrPaMm
Ha s3bike Python pns wucnosb3oBanust B cdepe cBoel
1poecCUOHAILHOM JIeATEILHOCTH

IIK-1 CriocobeH nconp30BaTh THHOBALIOHHBIE TIPOTYKTHI 1
TEXHOJIOTUH, AaHATM3MPOBATh JaHHBIE U MPUMEHSTh METOJBI
HCKYCCTBEHHOTO MHTEJIIEKTa

3HaThb:

METOIbl IMPUMEHEHUS CKBO3HBIX LU(MPOBBIX TEXHOJOIUI,
METOAIB M TEXHOJIOTHH cOopa ,CTPYKTYPHPOBAHHUsA, aHATN3A
JAaHHBIX JJI1 TIOCTPOEHUsI HOBBIX OpPraHM3AaLMOHHBIX MU
YIIPaBJIEHUECKUX MOJIEJIEN, TPOLYKTOB U CEPBUCOB; OCHOBHBIE
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

Ko n HaumMeHOBaHNeE peann3yeMol KOMIIETEHIHH

IlepeyeHb MUIAHHPYEMBIX Pe3yJbTATOB 00yUYeHHsI MO
JucouIInHe (MOIyJII0), COOTHECEHHBIX C
HMHANKATOPaMH J0CTHKEHUsI KOMIIETeH I

CKBO3HBIE ~ TEXHOJIOTMU  (HOBBIE  IIPOM3BOJCTBEHHbBIE
TEXHOJIOT MM ; HEUPOTEXHOJIOT MU M ICKYCCTBEHHbIN MHTEIUIEKT;
TEXHOJIOTUH 6ecIIpOBOIHOM CBSI3U; KOMIIOHEHTBHI
POOOTOTEXHHKH M CEHCOPWKA; KBAHTOBBIC TEXHOJIOTHH;
CHCTEMBI ~ pacCIIpelIeJIeHHOIO  pPEeecTpa;  TEXHOJOTMU
BUPTYaJIbHOH U JONIOJIHEHHOM pealbHOCTH)

YMeThb:

B CJTy4ae BRIOOpa MEXK /1y IIEPCIIEK TABHBIMU HHHOBAIIMOHHBIMU
U YCTapeBIIMMH MOJX0JaMHM JIETKO BHIOMpATh HOBBIE HIEU U
METO/IBl W TIPEANPHUHUMATh KOHKPETHBIE JCHCTBHS IS
reHepalyy U pean3alii HHHOBAIIMOHHbIX UIEH U MIOIXOJIOB,
yMETh ~AHAIM3MPOBATh, CHHTE3MPOBAaTh W  OLEHMBATH
UH(POPMAIIHIO JUTs IPUHSATUS PEUICHUH U pealn3ali CBOMX
JEWCTBUIA; HAXOAUTh KPEATUBHBIE CIIOCOOBI  PEICHHS
po0JIeMbl, AHAIM3UPOBATh WX IUTIOCHI M MUHYChI, PHCKH,
BBIOMPATH ONTUMAJILHOE pelleHye; pacIio3HaBaTh
HEIPOJyKTUBHBIE MEHTAJIbHBIE MOJEIM M CTEPEOTHIBI U
OTKA3bIBATLCA OT HUX.

BJIAJIETD:

HAaBBIKAMH WM3MCHECHHUS PEUICHUI IPU HAIMYAM HOBBIX
apryMeHTOB WIM [POM3OMIENININX WM3MEHEHHH, BJIa/ICTh
TEXHOJIOTUSIMU YIIPABJICHUS] MOJIHBIM JKM3HEHHBIM LTUKJIOM
JaHHBIX ; TEXHOJIOTHSIMH IIPUHSITHSI PEIICHIUIA, OCHOBAHHBIX Ha
JaHHBIX (KYJIbTypa M 3THKA TPUHATUS PEHICHUI Ha OCHOBE
JaHHBIX, BCTPaWBaHWE MpOIecCca IPUHATUS PEIICHUHA Ha
OCHOBE JIaHHBIX B OW3HEC-TIPOLIECCHl OPTaHU3AIINM; CHCTEMBI
aBTOMATHYECKOTO TMPHUHATUAS PEIICHUMA, BKJIIOYAS CHCTEMBI
HCKYCCTBEHHOTO HHTEJUICKTA); METOAUKAMHU OOeCIICUeHHsI
0€e30MMaCHOCTH JAHHBIX.

4. OBIIAA TPYIOEMKOCTD JUCIHUITJINHDBI

4.1. O0beM JUCHUILIHHLI B 3a4eTHBIX eauHuIax (scero): 2 3ET

4.2. O0'beM JUCIUIUIMHBI 10 BHAaM y4eO0Ho# padoThl (B yacax): 72 yaca

dopma oOyueHus: ouHas

Bujx yueoHO# padoThI

KoanuecTBo yacoB (hopma 00yueHnss ouHas)

Bcero mo niany B 1.4. mo cemecTpam

1

1 2 3

KoHTtakTHas pabora 00yJarommxcs ¢ 36 36

npernogasaresaeM B cooTBeTcTBUM ¢ Y11

AyYAUTOpHBIE 3aHATHS: 36 36

Jlekuuu - -

CeMHHApBI U TPAKTHYECKUE 3aHATUS - -

JlaGopaTopHbie pabOTHI, IPAKTHKYMBI 36 36
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Buj yue6HO pa6oThI

KommuecTBo yacoB (hopma 00yueHns ouHast)

Bcero mo nmiany B 1.4. mo cemecTpam

1

1 2 3

CamocrosTenbHas padoTa 36 36

dopma TeKyLIero KOHTPOJIs 3HAHUNA 1 TecrupoBanue TecrupoBanue

KOHTPOJISI CAMOCTOSITE/IbHON PaOOTHI:

TECTUPOBAHUE, KOHTP. padoTa,

KOJUIOKBUYM, pedepar u ap. (He MeHee

2 BUJOB)

Kypcosast pabota - -

Buibl npoMexxyTOYHOH aTTecTauu 3auér 3auér

(3K3aMeH, 3a4eT)

Bcero yacos 1o gUCHUIIINHE 72 72

4.3. Coaep:kanue qUCHUIUIMHLL PacnpeesieHne yacoB Mo TeMaM M BHaM y4eOHOM padoThI

dopma 0OyuyeHus: ouHas

Ha3zBanue Bcero

Bujbl yueOHbIX 3aHATHI

pa3aejaoB
H TEeM

AyauTopHbIE 3aHSITHS

Jlekmuu

IIpakTunue
CKHe
3aHATHS,
ceMHHapbI

JIa6oparto
pHbIE
padoThl, o
PaKTHKYM
bl

3aHarusa B
HHTEPaKTH
BHOM

¢ opme

Camocros
TeJbHas
padora

dopma
TEKYIero
KOHTP 0JIsI
3HAHUW

1 2 3

5

Paznea 1. AI3bik Python

Tema 1.1. 8 0
Turb
JAHHBIX.
OcobeHHOCT
u
BBOJIa/BBIBO
a

TectupoBa
HHE

Tema 1.2. 8 0
JIuHeliHbIE
JITOPUTMBI.
Oco6eHHOCT
u
MTOJIKJTIOYEH
WSl ¥ KCTIOJTb
30BaHUS
MOJLyJIEH.

Tectuposa
HUE
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
VIbAHOBCKMIT roCyJapCTBEHHbIH YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI
HazBanne Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3jieiioB TeKYIero
e AyauTopHBIE 3aHATHS 3aHATUSA B Camocrosn KOHTPOJIsI
Jlexmun Ipaktnue | JlaGoparo ::z;lpaxnl ;:Jg:::ﬂ SHaHHH
CKHe PHbIE bopme
3aHSATHA, paodoThl, II
CeMHUHapPbI PaKTHKYM
bl
1 2 3 4 5 6 7 8
Tema 1.3. P 12 0 0 6 0 6 Tectuposa
a3BETBJIAI0 HUE
mecst
TIPOLIECCHL.
YcnoBHbIi
orepaTop.
Tema 1.4. 8 0 0 4 0 4 Tecruposa
uknuyeck HUE
ue
aJITOPUTMBI.
Onepatopsl
LUKJIA.
Tema 1.5. 8 0 0 4 0 4 Tecrupopa
Pabora co HHE
CTPOKaMH.
Tema 1.6. 12 0 0 6 0 6 Tectuposa
Koprexu, HUE
CIIACKH
cloBapw,
MHOKECTBA.
OpHOMEpHBI
€ MacCHBBHL.
Tema 1.7. 8 0 0 4 0 4 Tecruposa
JBymepHbIE Hyue
MACCHBBI.
Tema 1.8. 8 0 0 4 0 4 Tecrupopa
Pabora ¢ HHE
aitnamu.
Hroro 72 0 0 36 0 36
NOJJIeKUT
HN3y4eHHI0

Paznea 1. A3k Python

5. COIEP’KAHUE TVCIUTIINHBI

Tema 1.1. Tunst nanueix. Oco6eHHOCTH BBOAA/BLEIBOAA

Python kak 00beKTHO-OpUEHTUPOBAHHBIN SA3bIK. Turbl JaHHbIX. OcoOeHHOCTH. BBOA-BBIBOJ, BETMUNH
pa3HbIxX TUNOB. [IpeobpazoBanue TMOB. POPMATHBINA BBHIBOI.
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

Tema 1.2. JIuneiitapie aaropurmbl. O co0€HHOCTH MOIKIIOYEHHS H HCIIO0JIH30BaHUSI MO/IyJI€il.

Monym B s3pike Python. OcoOeHHOCTH MOIKIIOYEHHUS W WCIOJIb30BaHUS. 3HAKOMCTBO C MOJYJIEM
math.CocrapiieHr€e TMHENHBIX AJITOPUTMOB.

Tema 1.3. Pa3BeTBasomuecs nNpomnecchbl. Y CJOBHbBII OnlepaTrop.
PasserBistiomuecs nporneccsl. [IporpamMmmuas peanuszanms cpeacTBamu si3bika Python.
Tema 1.4. llukinueckne aaropurmbl. OnepaTopsl IUKJIA.

[Mukanyeckue anroputMel. Peanuszanys 1IMKIOB C  ycioBueM, ¢ noBTropeHueM. Co3jnaHue Hu
UCIMOJIb30BaHUE IM0JIb30BATEICKUX (DYHKIIUI.

Tema 1.5. Pa6oTa co cTpokaMu.

CrpokoBbie BenmuunHbl. OCOOEHHOCTH peaym3anyi U padoTel ¢ HUMHU. OCHOBHBIE METOIBI pabOTHI CO
CTPOKaMHU.

Tema 1.6. KopTexu, cniucku cjaoBapu, MHOKecTBa. OJJHOMEpPHbIE MaCCHBBI.

Komnekiun si3pika Python. Koprexwu, cnmcku, cioBapu, MHOkecTBA. OCOOCHHOCTH M peaiu3alis.
OcobeHHOCTH padOTH ¢ OJHOMEPHBIMU MacCUBaMH CpeICTBaMH si3bika Python.

Tema 1.7. /IBymepHbIe MacCHBBI.
JBymepHbie MaccuBbl. OCOOCHHOCTH U peanu3anus 00paObOTKH.
Tema 1.8. Pa6ora ¢ caiiaamn.

TekcroBbie (paiiiibl B si3bike Python. [Tpumepst paboTsi ¢ aiimamu.

6. TEMBI IPAKTHYECKUX U CEMUHAPCKHUX 3AHATUI

7. JABOPATOPHBIE PABOTDIL, ITIPAKTUKYMbI

JIuHeiiHble TpOrpaMMbl

[enu: HayuuTbcst BBOAUTH U BBIBOJUTH JaHHBIE, CO34ABATh IEPEMEHHBIE U BBIMOIHATh apuMeTuYecKue
OIepalyH.

Copepxanue: Hanummumre nporpammy [uisi pacyera 1o 3ajaHHbIM ¢popmynam. I[IpensapuresnbHo
MO/ITOTOBBTE TECTOBBIE MPUMEPHI C MOMOUIBIO KAIBKYJISITOpa I JIeKTpOoHHOM Tadbmmis Excel.
Pesynbratel: Hanuimure nporpammy mis pacyera no aBym ¢dopmynaMm. [loaroroBete He mMeHee MATU
TECTOBBIX NMpUMepoB. IIpeaBapuTeIbHO BBHIOJIHUTE BBIUMCICHUS C UCHOJIB30BAHUEM KaJbKyJATOpa WIN
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oducHoro npuiaoxenus, Hanpumep Excel wimm Calc. PesynbraTel BerumcieHus o odeum Gopmysiam
JOJKHBI coBagaTh. OTCYTCTBYIOLIME B A3BIKE (DYHKILIMU BBIPA3UTE YE€pPE3 UMEIOIINECS.

Ccpuika: http://lib.ulsu.ru/MegaPro/Download/MObject/13200

PasBeTBiisiomuyecs: npoueccst

Llemm: HayunTbest paboTath ¢ yCIOBHBIME OllepaTopaMu Ha si3bike Python.

Copep:xanue: Hanncats nporpamMmy, KoTopasi 10 BBEICHHOMY 3HAUEHUIO apIyMEHTa BBIUMCIISIET 3HAaUEHNE
yskumm, 3aganHoOil B Buue rpaduka. [TapameTpsl, HeoOXOmMMbIE IJI pEUIeHHs 3aJaHUs CIEAyeT
MOJIYYUTh U3 TpadrKa U ONpeesIUTh B IPOrpaMMe.

PesynpraTel: BXOJHBIE JaHHBIE - KOOPAWHATH TOUKHU, BBEJEHHBIE NOJIb30BaTeIeM. THIl JaHHBIX U TOUHOCTh
Mpe/cTaBIeHus] B 3a7adye He 3aJaHbl. YcraHoBUM BeuecTBeHHbln Tum (float). BeixogHble naHHbIE -
COOOILIEHHS], B TEKCTOBOM BUJE, O TIONAJaHUU WA HETIONAJAaHUU TOUYKH B 33JAHHYIO0 00JIaCTh.

Ccbutka: http://lib.ulsu.ru/MegaPro/Download/MObject/13200

Opranusanus HUKJIOB

Llesnu: HayYUThCS MCHOJIB30BATh ONEPATOPHl IUKJIOB M UTEpUpPyeMble OOBEKTHI MPH MPOrPAMMHUPOBAHUI
Pa3JIMYHBIX PAKTHUECKUX 3a1a4.

Conepxanue: BpluMCIUTh WM BBIBECTM Ha 9KpaH B BuAe TaOiaMIbl 3HAUYeHHWS (DYHKIMHU, 3aAaHHON
rpadudecku (cM. nabopatopHasi padora Ne 2, 3aganue 1), Ha uHTepBasie OT XHAY 0 XKOH C Imarom dx.
WutepBan u miar 3a1aTh TaKUM 00pa3oM, 4TOObI MPOBEPUTH BCE BETBU Mporpammbl. TalGiuily cHaOOUTh
3aroJIOBKOM U LIAIKOM.

PesynbraThl: [Ijisi oOMeHa ¢ KOHCOJBIO (BBIBOJ COOOIIEHUI W BBOJI HAYAJIBHBIX JAHHBIX) MCIOIb30BAHBI
CTaHJapTHBIE Mpoueayps! print() u input(). Pe3yabraTsl paboThl MPOrpaMmbl BHIBOASITCS HA KOHCOJIb.
Ccbutka: http://lib.ulsu.ru/MegaPro/Download/MObject/13200

Pabora co crpokamu

[enmu: HayuuThCs pabOTaTh CO CTPOKAMU U cpe3aMu Ha si3bike Python.

Conepxanue: Bbiaenuts B CTpOKe-IPeATIOKEHUN S BCE CIIOBA, Pa3Je/ieHHble CUMBOJIAMU-Pa3/eIuTe MU
«_.,;:\n\t!?». OOpaboTaTh BHIIEICHHBIE CIIOBA B COOTBETCTBUU C BAPUAHTOM 3aJaHUSI.

PesynbraThl: Pe3yabraT BBIBOIUTCS HA KOHCOJIb.

Ccbutka: http://lib.ulsu.ru/MegaPro/Download/MObject/13200

OnHOMepHBIE MAaCCUBBI

Llesmu: HayuuThCs padOTaTh C OAHOPOJHBIMU MAaCCUBAMH U CIIMCKaMHM Ha si3bike Python.

Copepxanne: ChopMrpoBaTh OAHOMEPHBIH CITUCOK, COCTOAIIMI U3 N BEIIECTBEHHBIX YMCEJI, IOTYYEHHbIX
TeHepaTopoM ciyvaiHbiX urces. KoauectBo anemenToB cnivcka (N) 3anmpanmBaercs y 1oJjib30BaTesis, HO
He npebiaet 30. [Juanazon 3HaueHuit anemeHToB ot -5.0 1o 5.0.

PesyinbraThl: BoInomHUTE 00Pa0OTKY 3JIEMEHTOB MAacCHBA.

Ccpuika: http://lib.ulsu.ru/MegaPro/Download/MObject/13200

Daiisbl

Llemu: HayunThCs padoTath ¢ (paiiiamu Ha si3bike Python.

CopepsxaHvie: BBHIMOJHUTD KOPPEKTUPOBKY MPOrPaMMBbI, HAMMCAHHOW Ajisg jabopaTtopHou padoTel Nel,
9YTOOBI BBOJ, JAHHBIX M BBIBOJ PE3YJIbTATOB PAOOTHI OCYIIECTBIISUICS C MCTIOJIb30BaHNEM (DAIOB.
Pesynbrathl: PesynbraT paboThl BHIBOIUTCS B TEKCTOBBIN (hailil.

Ccpuika: http://lib.ulsu.ru/MegaPro/Download/MObject/13200

JIByMEpHBbIE MACCUBBI.

Llemu: faTh cTyeHTaM MPAaKTHUYECKUI HABBIK B HATIMCAHUM TIPOrpaMM 0OpaOOTKH JBYMEPHBIX MACCHUBOB C
MCIOJIb30BaHUEM (PYHKITHIA.

Conepxanue: IlpoBecTM MHMLMAIU3AIMIO JBYMEPHOIO MAcCHBa C IOMOIIBIO BJIOKEHHBIX CIMCKOB.
Bo3moxHO ucrosnb30BaTh (GyHKIMU Moyt numpy. IIpoBect 00pabOTKy 37€MEHTOB B COOTBETCTBUM C
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VHMBU/IyJIbHBIM 33JAHHEM.
PesynbraThl: BeiBog pe3ysbTaTa 00pabOTKU MaccuBa.
Ccpuika: http://lib.ulsu.ru/MegaPro/Download/MObject/13200

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®PEPATOB
JlauHbIiA BUI paboTH He npeaycMoTpeH YII.
9. IEPEYEHD BOITPOCOB K 3AYETY
1. IlepemeHHble 1 Oa30BbIE TUTIBI JAHHBIX S3bIKa Python.
2. Apudmernueckue onepauuu. OnepaTop NpUCBauBaHUS.
3. Broa/BbiBOA. OcoOeHHOCTH peanu3anui. PopMaTHBIN BBIBO/I.
4. OcoOeHHOCTH TOJIKJII0YEHUS M UCTIOJIb30BaHUsI MoayJieid B Python
5. Onepauuu OTHOIIEHUS U JIOTUYECKUE OIepalvu.
6. YcioBHbIi oniepatop. OCOOSHHOCTH MCIIOJIb30BAHMS
7. ®yukiuu B si3bike Python. Coznanue nonb3oBateabckux (ByHKIMNA U MOJTYJICH.
8. LlukJIbl ¢ yCIOBHMEM U 33JJaHHBIM YMCJIOM MOBTOpeHui. Peanuzanus ko BPython.
9. Ctpoku 1 CUMBOJIBI B si3bike Python, criocoOwl 3a1aHus U BBIBOJIA CTPOKH.
10. OcHoBHbIE (DyHKIMHU 7151 paOOTHI CO CTPOKAMH.
11. Komnekimu si3pika Python. MuoxecTBa. [Tpumepsl paboThl ¢ MHOXKECTBAMH.
12. Komnekimu si3pika Python. Crincku. Oco6eHHOCTH paboThl CO CIIMCKAMMU.
13. Kosnekumu s3bika Python. Cnosapu. I1pumepst.
14. Konmnekuuu sassika Python. Kopresxu. [Ipumeps! ucrnosib3oBaHus.
15. MaccuBbl. CiocoObI 3a1aHust 1 00pabOTKU MaccBOB B Python.

16. TekcroBble ¢aitsibl. OCHOBHbIE (DYHKLIUY.

10. CAMOCTOATEJ/IBHAA PABOTA OBYUYAIOIIUXCA
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Cooeporcarnue, mpebo8anusi, Ycao8ust U NOPIOOK OP2AHUBAUUU CAMOCTOSIMENbHOU padombvl
o0y uarouuxcs ¢ yuemom hopmvl 00yueHus: onpedensiromcs 8 coomaemcemeuu ¢ «Ilonoscenuem 0o
OP2aHUBAUUU CAMOCTOSIMENLHOU PAOOMbL 00YUAIOULUXCSL», YMBEPHCOCHHBIM YueHvim cosemom Yal'y
(npomoxon Ne8/268 om 26.03.2019e. ).

1o kadxcooii hopme o0yueHus1: OUHAS/3A0UHAS/OUHO-3A0UHASL 3ANONHSIEMC S OMOENbHAS MAdAUUA

dopma oOyuenusi: ouHast

Ha3zBanue pa3aenoB u Tem

Buja camocTosATEJIbHOM PadOThHI
(npopadomxka yuedrozo
Mmamepuana, peuienue 3a0a,
pedbepam, 00k1ad, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).

OoBem
B yacax

®opmMa KOHTP0J1s (nposepka
pewenus 3a0au, pedhepama u op.)

Paznea 1. SI3bik Python

Tema 1.1. Tunsl JaHHBIX.
OCcoOeHHOCTH BBOA/BLIBOJA

ITpopaboTka yueOHOro MaTepraa c
UCIIOJIb30BAHUEM PECyPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHHs]
JVCLMIUIHHBL.

TectupoBanue

Tema 1.2. JInHeHbIE aITOPUTMBI.
Oco6eHHOCTH TOKIIIOYCHUS U
WCTIOJIb30BAHUS MOJYJIEH.

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCTeYeH st
JWCIUILTHHBL.

TectupoBanue

Tema 1.3. PazBeTBasiomuecs
MPOLIECChI. Y CJIOBHBII oneparop.

IIpopaboTka yyeOHOro MaTepuaa ¢
MCIIOJIb30BaHUEM PEcypcoB yueOHO-
METOJUYECKOrO 1
MH(POPMALIMOHHOTO 00eCIeueH sl
JAVCLUIUIMHBI.

TectupoBanue

Tema 1.4. Hukimmyeckue
anroputmbl. OniepaTops! LIMKJIA.

ITpopaboTka yueOHOro MaTepraa c
UCIIOJIb30BAHUEM PECyPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHUs]
JWCLUIUIHHBL.

TectupoBanue

Tema 1.5. PaGota co cTpokamu.

ITpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIMOHHOTO 00eCIeYeH s
JWCIUILTHHBL.

TectupoBanue

Tema 1.6. Koprexu, cniucku
cnoBapy, MHOXecTBa. OTHOMepHbIe
MAaCCHBBHI.

IIpopaboTka yyeOHOro MaTepuaa ¢
MCIIOJIb30BAHUEM PEcypcoB yueOHO-
METOJMYECKOTO 1
MH(POPMALIMOHHOTO 00eCIeueH sl
JAVCLUIIIMHBI.

TectupoBanue
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Ha3zBanue pa3nieiioB u TeM Bug camocTosTe bHOI pa6doThI O6Bem Popma KOHTPOJIs (nposepka
(npopadomxka yuedrozo B yacax pewenus 3a0au, pedhepama u op.)
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).

Tema 1.7. [IBymMepHblE MacCUBBI. IIpopaboTka yyeOHOTO MaTtepuanac | 4 TectupoBanue
HCHOJIb30BAaHUEM PECYPCOB yIeOHO-
METOANYECKOTO 1
nH(pOPMaIMOHHOTO obecreYeHns
JVCIATUTIHBL.

Tema 1.8. Pabora ¢ daiinamu. ITpopaboTka yyeOHOTO MaTtepuanac | 4 TecrupoBanue
HCIIOJIb30BaHUEM PECYPCOB yIeOHO-
METOJMYECKOTO U
nH(pOPMaIMOHHOTO 0becrIeYeH s
JACIIUTUTAHBL.

11. VYEBHO-METO/IMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE U CIIUIIJINHDbI

a) Cnuncok peKoMeH/1yeMoil JuTepaTypbl
OCHOBHasI

1. 3narononbekuii [I.M. OcHOBBI IpOrpaMMHUpPOBaHus Ha si3bike Python : yaeOnuk / JI.M. 31aTOMONBCKUT |
3natononbekuit - M. - Mocka :  IMK-npecc, 2017. - 284 c. - URL:
https://www.studentlibrary.ru/book/ISBN9785970605523.html. - Pexum gocryna: b6C "KoncynpTant
cryzneHTa"; no noanucke. - ISBN 978-5-97060-552-3. / .— ISBN 0_253809

2. ®emopoB Amutpuii IOpbrepuu. IlporpammupoBanre Ha si3bIKE BBICOKOTO ypoBHsI Python : ydyeOHoe
nocodue s By3oB / [1.1O. ®emopos ; . 10. Penopos. - 4-e uzn. ; iep. u jom. - Mocksa : FOpaiir, 2022. -
214 c. - (Boiciiee obpazoBanue). - URL: https://urait.ru/bcode/509562 . - Pexxum goctymna: DneKTpOHHO-
ouOmmoreynass cucrema IOpadT, mia aBTOpW3. TOJb30BaTeNed. - DJIeKTpoH. pHaH. - ISBN
978-5-534-15733-8 : 729.00. / .— ISBN 0_470352

JAOINIOJHHUTECJIbHAA

1. Jlyuano Pamansbo. Python. K BepiimHam macrepcrBa : mpaktuueckoe pykoBoacTBo / P. JIyuano ; Jlyuano
Pamainro. - MockBa : JOMK-npecc, 2016. - 768 C. - URL:
https://www.studentlibrary.ru/book/ISBN9785970603840.html. - Pexum nocryna: 9BC "KoHcynbraHt
cryaenTa"; mo nognucke. - ISBN 978-5-97060-384-0. / .— ISBN 0_253816

2. Makkuniu, Yac. Python u anamu3 ganseix / Y. Makkuaiu, A. CiinHkuHA ; Ya¢ MakkuHIg; mepeBoa A.
CnunkuHa. - Caparos : [IpogoOpaszoBanue, 2019. - 482 c. - Kuura Haxoautcs B npemuyM-Bepcuu S5C
IPR BOOKS. - Tekcr. - Jlunien3us no 28.10.2024. - sneKTpOHHBIN. - DneKTpoH. aaH. (1 ¢aiin). - URL:
http://www.iprbookshop.ru/88752.html. - Pexum pocryna: 9BC IPR BOOKS; npna asropusup.
noji3oBatesier. - ISBN 978-5-4488-0046-7. / .— ISBN 0_150368
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y4eOHO-MeTOoJuueCcKas

1. MepueBa U. A. MeTtopnyeckue yka3aHUsl [UIsi CAMOCTOSITEILHON paOOThI CTY/IEHTOB TIO JUCIMILTMHE
«[IporpammupoBanue Ha si3bike Python» a5 cTyieHTOB Beex HarpasiieHui U cieuuansHocteit PMUAT /
U. A. Tlepuega, 1O. I'. CaBunos, 1. A. Cannukos. - 2022. - 87 c. - HeonyoimkoBanubii pecype. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/13200. - Pexum poctynma: DBC Val'V. - Tekcr
aneKkTpoHHbIi. / .— ISBN 0_468729.

0) IIlporpamvHoe oGecrieueHue

- OneparonHas cuctema "AJbT oOpazoBaHue"

- OducHpii naketr "Mou opuc"

- Python IDLE

B) IlIpodreccnonanbubie 6a3bl JaHHBIX, TH( OPMAITOHHO-CIIPABOYHbIE CHCTEMBI

1. D1eKTPOHHO-0HOIMOTEYHbIE CHCTEMBI:

1.1. Iudposoii obpazoBatenbHbii pecypc IPRsmart : 3;1ekTpoHHO-OMOIMOTEYHast cuctema : cailrt /
00O Komnanus «Ai ITu Ap Megua». - Caparos, [2024]. — URL: http://www.iprbookshop.ru. — Pexum
AOCTyIa: AJIs1 3aPETUCTPUP. N0JIb30BaTeNel. - TeKCT : 371eKTPOHHBIN.

1.2. O6pasoparesbHas mwiathopma IOPAWT : oGpa3oBaTebHbIA pecype, SeKTPOHHAs GHOIMOTEKA :
caiit / OOO DneKTpoHHOE U3AATETHCTBO FOPAUT. — Mockga, [2024]. - URL: https://urait.ru. — Pexum
AOCTyIa: AJIs1 3aPETUCTPUP. N0JIb30BaTeNel. - TeKCT : 371eKTPOHHBIN.

1.3. baza maHHBIX «eKTpoHHas Oubimoreka texundeckoro BY3a (3BC «KoHcynbTaHT cTyeHTa» ) :
9JIeKTPOHHO-OnOmoTeuHass cucrema : cailt / OOO TIlomurexpecypc. — Mocksa, [2024]. — URL:
https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum goctyna: 1is 3apeructpup. noibs3opatesneil. — Tekcr
: QJIEKTPOHHBIM.

1.4. KoHCynbTaHT Bpaya. DJEKTpOHHAs MeJULMHCKas OuOimoteka : 6a3a naHHbeIX : caidt / OO0
Beiciias mikona  opraHM3alliMi M yIIPaBJICHUs  3[paBOOXpaHeHWEM-KOMIUIEKCHBI — MEAUIMHCKUT
KoHcalnTuHr. — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum noctyna: ajs 3apeructpup.
noJib3oBaresien. — TeKCT : 3JIeKTPOHHBIN.

1.5. Bosbinast MequIIMHCKasi OMOIMOTEKA : JIEKTPOHHO-OMOIMoTeuHast cucrema : cait / OOO Bykarr. —
Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexum pocryna: 1yisi 3apeructpup.
noJib3oBaresien. — TeKCT : 3JIeKTPOHHBIN.

1.6. DBC Jlanb : anekTpoHHO-OMOMMOTeuHast cucreMa : cat / OO0 DBC Jlanb. — Cankr-IlerepOypr,
[2024]. — URL: https://e.lanbook.com. — Pexxum nocrymna: s 3apeructpup. nojb3oBaTenend. — Tekcr :
3JIEKTPOHHBIN.

1.7. 9BC Znanium.com : 3JeKTpoHHO-OnOMOTeYHass cuctema : caiit / OOO 3HaHuym. - MockBa,
[2024]. - URL: http://znanium.com . — Pexxum goctyna : ajsi 3apeructpup. mnojb3oBatesiell. - TekcT :
3JIEKTPOHHBIN.
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2. KoncyabTantllioc [DnekTpoHHbI pecypc]: cnpaBouHas npaBoBas cucreMa. /OO0 «KoHcysbraHT
[Tmoc» - DnekTpoH. naH. - Mocksa : Koncynbrantlmoc, [2024].

3. eLIBRARY.RU: nayunast snektponHHasi o6uOnanoreka : cadt / OOO «HayuHass DnekTpoHHas
bubmoreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexum poctynma : mjis aBTOpH3.
1oJib30Baresen. — TEKCT : 3IeKTPOHHBII

4. denepanabHasg rocyaapcrBeHHas uHgopmanunonHasa cucremMa «HamumoHajbHas
3JIeKTPOHHAsI OMOJHOTEeKa» : IIeKTpoHHast oudmoteka : cailt / PI'BY PI'B. — Mocksa, [2024]. — URL:
https://136.pd. — Pexrm qocTyna : s nojb3oBaresieid HayqHOW OMOIMoTeku. — TeKCT : 3JIeKTPOHHBIN.

5. Poccuiickoe odpa3zoBanue : ¢enepanpHbiii nopran / yupegurens PI'AY «PULITO». — URL:
http://www.edu.ru. — TeKCT : 2JIEKTPOHHBIM.

6. DaexTponHas 6uémoreuynas cucrema Yal'V : monyns «nekrponHas oudmmoreka» ABUC
Mera-ITPO / OO0 «Jlata Dkcnpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum gocrtyna : nms
NoJIb30BaTes el HaydyHOH OMOIMOTeKU. — TEKCT : SMeKTPOHHBIM.

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIIAII/INHBI:

AyauTtopuu 1is IpOBeICHUS JICKIMIA, CEMUHAPCKUX 3aHSITUH, TSI BBIIOJTHEHH ST TaOOPAaTOPHBIX paboT 1
MPAaKTUKYMOB, [UIsl TIPOBEAEHUSI TEKYIIEro KOHTPOJIA M IPOMEKYTOUYHOW AaTTeCTallud, KypPCOBOTO
MIPOEKTUPOBAHMUSI, TPYIITOBBIX M UHIVBHUIYTbHBIX KOHCYJIBTAIAN (6b10pams Heooxooumoe)

AyaMTOpUH YKOMJICKTOBaHbI CIICIUATM3UPOBAHHON MeOeblo, y4eOHOW JIOCKOH. AyauTOpuu s
MIPOBEJICHUSI JICKITMI 000PYI0BaHbI MYJIbTUMETUIHBIM 000PYIOBAaHUEM JIJIsl TIPE/ICTABIIeHUsT MH(OPMAIIUT
OoutbioN ayauTopun. [ToMereHus JIisi CaMOCTOSATENILHOM padOThl OCHAIIIEHBI KOMITBIOTEPHBIN TEXHUKOM C
BO3MOXHOCTBIO TIOZIKJIIOUEHUsT K cetu «MHTepHeT» W oOecrieueHWeM JOCTyna K 3JeKTPOHHON
UH(POPMAIIMOHHO-00pa30BaTeIbHON  cpele,  3JeKTPOHHO-OMONIMOTeyHoi  cucteme.  IlepedyeHb
000pyI0BaHMsI, UCIIOJIb3YEMOr'0 B Y4eOHOM TIporiecce:

- MynbTrMeiuiiHOe 000pY/I0OBaHUE: KOMIIBIOTEP/HOYTOYK, 9KPaH, IPOSKTOP/TeIeBU30D

- KomnblotepHast TexHuka

13. CHEIUAJIBHBIE YCJIOBUA /I OBYUYAIOIIINXCA C OTPAHUYEHHBIMHA
BO3MOXKHOCTAMMU 3J0POBbA

B ciyyae He0OX0AMMOCTH, 0OYJaIOIMMCS U3 YHCIIA JIUL] C OTPAHUIEHHBIMHI BO3MOKHOCTSIMH 3[J0POBbSI
(mo 3asBJEHUI0 O0YYAIOIIErocs) MOTYT TMpelaraTbCs OAHM U3 CJEAYIIIMX BApHAHTOB BOCIIPUSITHUS
MH(POPMAIIMH C YUETOM MX WHIMBHAYATbHBIX ICUXO(PU3UIECKUX OCOOCHHOCTEH:

- A JMI C HapylLIeHUsIMU 3pEHHUs: B IEYaTHOM popme yBeIMueHHbIM wIpudTOoM; B (opme
3JIEKTPOHHOTO JOKYMEHTa; B ¢opMme ayauodaiiia (rmepeBoj yuyeOHbIX MaTepuasioB B ayaunodopMmar); B
neyatHod ¢opMe Ha A3blke bpaiid; MHOMBHUIyasJbHblE KOHCYJbTAllMd C  MPUBJIEUYECHUEM
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an)nocypnonepeBoanKa; UHIWBUAYAJIbHBIC 3aJaHUA U KOHCYJIbTAllUU;

- JUId JIMIl C HapylIEeHUsIMU cJliyxa: B mnevyaTHou c¢opme; B (opMe 3JIEKTPOHHOTO JOKYMEHTa;
BUJ/IEOMATEepHAJIbl C CyOTUTPaMH; WHAWBUAYabHBIE KOHCYJIbTAIIUK C TIPUBJICYCHUEM CYpPIOIIEPEBOTUMKA;

WHAIWBUAYAJIbHBIC 3aJaHUA U KOHCYJIbTAllUU;

- UId JMIl C HapyIIEHWsMHU OIOPHO-/BUTaTeIbHOTO ammapara: B IevaTHou Qopme; B ¢opme
3JIEKTPOHHOTO JIOKYMEHTA; B (popme ayanodaiiia; MHIUBUAYaIbHbIE 3aJaHUS U KOHCYJIbTALIUH.

B ciyyae HEOOXOAMMOCTH WCIIONBb30BAHUS B YYeOHOM IMpoLiecCce YaCTUYHO/HMCKITIOUUTEHHO
AMUCTAHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHOJIOrHi, opranuzaius padotsl [II1C ¢ obyyaomumucs ¢ OB3 u
MHBAIM/IAMH TIPElyCMaTPUBAETCS B JIEKTPOHHON MH(MOPMAIIIOHHO-00pa30BaTEIbHON Cpejie C y4eTOM MX

MHIUBUIYQJIBHBIX ICUXO(U3MUECKUX OCOOEHHOCTEM.

Houent Kanpunar dpusuko-
Pazpaborunk MaTeMaTUYECKUX HayK

Ilepuesa Mpuna AnaTtosnbeBHA

HOJ'DKHOCTI), Y4€Has CTCIEHb, 3BaHUE

PUO
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