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MHHHCTEPCTBO HAYKH U BBICILIEr0 00pa3oBaHusi PO

o N ®dopma
Y bSHOBCKHI TOCYJapCTBEHHbIH YHUBEPCUTET

®-Paboyas nmporpaMma JUCHUILIIHHBI

1. OEJIN U 3AJJAYU OCBOEHUA IUCHUIIJINHBI:
B nucuuniyze u3y4aroTcs OCHOBHBIE IPUHLUIIBI Pa0OThI C 00bEKTHO-OPUEHTUPOBAHHBIM
S3BIKOM TIporpammupoBanus Python, OuOIMOTEKM CTaHAAPTHBIX MOJYJCH S3bIKA, METOIbI
IIPOrPaMMUPOBAHUA U OTJIAJAKH IPUIO0XKEHUM, TPUTOJHBIX U1 IPUMEHEHHUS.

Heas mucuumianHbl - (OPMHPOBAHHE Yy CTYACHTOB HABBIKOB, COOTBETCTBYIOUIMX BHIAM
npo¢eCCHOHATIBHON J1eATEIbHOCTH, HEOOXOAUMBIX JUIsl PEelIeHUs MPO(EeCCUOHAIBHBIX 3a1ad ¢
UCTIOJIb30BaHUEM sI3bIKa MTporpaMmmupoBanus Python.

3agaya JUCHMIUIMHBI — TNPUOOPETEHHE CTYACHTAMH HEOOXOJMMBIX 3HAaHHKA O 0a30BBIX
KOHIIENIIUAX MPOoTrpaMMHUpoBaHus Ha Python, 06macTsix ero npuMEeHUMOCTH, KOHCTPYKITHSX SI3bIKA
Python u TexHonoruu pa3zpadbotku nporpamMm Ha Python.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII:

Jucruminba «IIporpammupoBanue Ha si3pike Python» wusywaercs B 1 cemectpe u
OTHOCHUTCS K 00s3aTenbHOM yacTu nuciuiuinH 0oka b1.0 manpaenenus noarorosku 09.03.03
«[puknamnas uapopmaTrkay. Jucuuminaa GopMUPYET MPAKTHUCCKUE HABBIKH UCIIOIB30BAHUS
B IPO(eCCHOHATIBHOM IEATEILHOCTH COBPEMEHHBIX KOHIICTIIIUI K METOI0B IIPOTPAMMHUPOBAHHSI.

3. TIEPEYEHD ILIAHUPYEMBIX PE3YJIBTATOB OBYUEHUS 11O
NUCHUILIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMH
PE3YJIbTATAMHU OCBOEHUS OCHOBHOM
MPO®ECCHUOHAJBHOM OBPA3OBATEJIBHOM [TPOT'PAMMBI

Koa v nanmenoBanue

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00y4eHHS 110

HWHHOBAIITMOHHLIC IPOAYKTHBI 1
TCXHOJIOTUH, AHAJIU3UPOBATH

JaHHBIC n MNPUMCHATH
MCETO/AbI HCKYCCTBECHHOI'O
HWHTCIIJIICKTAa

peanusyemMon AUCUHMILINHE (MOYJII0), COOTHECEHHBIX ¢ HHAUKATOPAMH
KOMIIETCHIIM U AOCTHKEHUSI KOMIIETCHIIM I

OK-1 NJI-1mxl

Crniocoben UCTOB30BaTh | 3HAET METO/IbI TPUMEHEHUS CKBO3HBIX IU(PPOBBIX TEXHOIOTHIA,

METOJIbl U TEXHOJIOTMHM cOOpa, CTPYKTYPHUpPOBaHUS, aHAIU3a
J@HHBIX JUI IIOCTPOEHHsS HOBBIX OpPraHU3ALMOHHBIX U
YIIPaBJICHYECKUX MOJENEH, MPOAYKTOB U CEPBUCOB

N-1.1ux1
3HaeT  OCHOBHBIE CKBO3HBIE  TEXHOJIOTHH (HOBBIE
MIPOU3BOJCTBEHHbIE  TEXHOJIOTUM;  HEHUPOTEXHOJOTHMH U

UCKYCCTBEHHBI HMHTEIIJIEKT; TEXHOJOTMH OecrnpOoBOJAHOMN
CBSI3HM; KOMIIOHEHTHI POOOTOTEXHUKH U CEHCOPUKA; KBAHTOBHIE
TEXHOJIOTHH; CHCTEMBI PACIIPEIEIEHHOTO PEECTPA; TEXHOJIOTUH
BUPTYaJIbHOU U JOMOTHEHHOW PearbHOCTH)
NJI-2n0x1

YMeer B chayuae BBIOOpa  MEXKIY
WHHOBAIIMOHHBIMH ¥ YCTapeBIIMMH  TOJIXOJaMH  JIETKO
BBIOMpaTh HOBBIE UAEM W METOABl W NPEANPUHUMATH
KOHKPETHBIE JIEUCTBUSL i TEHEpallud W pealn3aluu
WHHOBALIMOHHBIX Wl U TMOJXOJ0B, YMETh AHAJIU3UPOBATD,
CHHTE3UPOBATh W OILCHUBATh WHOOPMAIUIO JJIsi TPUHATHS
PELIEHNUI U peaIn3alii CBOUX JAEHCTBUI

N1-2.1 uxl

YMeeT HaXOAUTh KPEeaTUBHBIE CIIOCOOBI peIIeHHs MPOOIEMBI,
aHAJM3UPOBATh WX TUTFOCKI M MHHYCHI, PHCKH, BBIOMpATh

NEPCIICKTHBHBIMU
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ONTHMAIILHOE PEIICHUE

NJ-2.2 uxl

YMeeT pacnio3HaBaTh HEMPOAYKTHBHBIE MEHTATbHBIC MOJICITU
CTEPEOTHUIIBl U OTKA3BIBATHCS OT HUX

NJI-3 nxl

Biiageer HaBbIKaMM U3MEHEHUS PEIICHUH MPU HAJTMYUHA HOBBIX
ApryMEHTOB WJIM TPOM3OIICIIINX HM3MEHEHHH, BJIAJICTh
TEXHOJIOTHSIMU yTPABJICHHUS TIOJHBIM JKM3HEHHBIM ITHKJIOM
AHHBIX

NJ1-3.1 okl

Brnageer TeXHONOTHSIMY TIPUHSATHS PEIICHUNA, OCHOBAaHHBIX Ha
JNAHHBIX (KyJbTypa M ITHKA TPUHSITHS PEIICHUH Ha OCHOBE
JAHHBIX; BCTpaWBaHUE TMpOIecca NPHUHATUS PEIICHUH Ha
OCHOBE JIaHHBIX B OM3HEC-TIPOIIECCHI OpPraHU3AIMH; CHUCTEMBI
ABTOMATHYECKOTO TPUHATUS PEIMICHUH, BKIIOYAs CUCTEMBI
HCKYCCTBEHHOTI'O MHTEIIJICKTA)

N/1-3.2 nxl

Bnaneer MmeToankamu obecreyeHns1 0€30IaCHOCTH JaHHBIX

K -2

Cnocoben  paspabaThIBaTh
nporpammel Ha si3bike Python
JUIsSL KCTIOJNIb30BaHus B cdepe
cBOCH  TPO(heCcCHOHATBLHOM
JeSITEeIIbHOCTH

N/I-1uk2

3HaeT OCHOBHBIE IIOHATHS sSI3bIKa IporpaMMupoBanus Python,
METO/Ibl OIIMCAHMSI CTPYKTYp JAHHBIX U KJIACCHI 3a/1a4,
bopmynaMpyeMsIx U pemraeMbix Ha Python

N]I-2uk2

VYMmeer pazpabaTbiBaTh porpaMmsl Ha s3bike Python,
IIPUMEHSTh U3YUYEHHbIE METOBI U CTPYKTYPhI JJaHHBIX B
COOTBETCTBUU C TEXHOJIOTUEH pa3pabOTKU MporpaMm
NI-3uk2

Bnaneer HaBblkamMu pa3pabOTKH, OTIAJKU U TECTHUPOBAHUS
nporpamum Ha si3bike Python juig ucnosnb3oBanus B cpepe cBoeit
npo¢ecCHOHATIBHOMN J1eITETbHOCTH

4.

4.1. O6beM THCHUILINHBI B 324€THBIX eIUHUIAX (Bcero) 2

OBIIAA TPYAOEMKOCTDB JUCHUIIJIMHBI

4.2. O0beM JUCHUILIMHBI 10 BUAAM y4eOHO#H padoTsl (B yacax)

KoanuecTBo yacoB (popma o0yueHust)
. o4HAas
Buj yueGHoii padoThl
Bcero no B T1.4. mo cemecTpam
IVIAHY 1
KonrtaktHas paboTta 00ydJaronimxcs ¢ 36 36
IpenojaBaTesieM B cOOTBETCTBUM ¢ YII
AyIUTOpHBIE 3aHATHS:
e JIEKUUHU --- ---
® CceMHUHaphbl U MPAKTUYECKUE 3aHATH --- ---
e j1a0opaTopHBIC PA0OTHI, TPAKTUKYMBI 36 36/36
CamocrosTenpHas padoTra 36 36
dopma TEKYILEro KOHTPOJIS 3HAHUU U Brimonnenue
KOHTPOJIS 71a00paTOPHBIX 3aJlaHUH,
CaMOCTOSITeNIbHON pabOThI: TECTUPOBAHUE, pelieHue 3a1a4
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KosuuecTBo yacoB (¢popma odydeHns)
Bua y4eOHoii padboThI i
Bcero no B 1.4. mo cemecTpam
IUIAHY 1

KOHTp.paboTa, KOJUTOKBUYM, pedepar u Jip.(He
MeHee 2 BUJIOB)
KypcoBas pabora ---
Bunpl npomexxyTo4HOM aTTecTaluu (3K3aMeH, 3a4eT
3a4er)
Bcero yacoB 1o guciuInmmae 72 72

*B cnyuae HeoOX00UMOCMU UCNONb308AHUSL 8 YUeOHOM npoyecce 4acmudHO/UCKIIOUUMETbHO
OUCMAHYUOHHBIX 00pA308aMENbHLIX MEXHONOo2UN 6 mabauye uepes Cleul YKA3bIBAEMCs
Koauuecmso yacos pabomwi JIJIC ¢ obyuarowumucs 0is nposedenust 3aHamuil 8 OUCMAHYUOHHOM
gopmame c npumenenuem 1EKMPOHHO0 0OYYEHUS.

4.3. Conep:xaHue TMCUMIINHBI. Pacnipenenenne 4yacoB no remMam U BUIaM Y4eOHOit
pa6oThI:
®opma 00yueHHus: __ o4yHas

Buabl y4eOHbIX 3aHATHH
AyaAuTOpHBIE = =
3aHATHSA = S
- B E g ®opma
o2 =]
Ha3zBanue u pa3nesioB u = s 2| % o = TeKyIlero
TeM 2 .| BE 2 2 C A 2 KOHTPOJIsI
[="e (=) <
= | 25| SEE =& £ 3HAHMI
= = O SEeo E| = =
£ eS| a8 E| B £
= z = = = 9
< = © s = =)
&5 | = & = =
E= |5 = =
3 & ©
1. A3bik Python. Tumnsr 8 0 0 4 0 4 Pemenue 3amau
nanuaeIX. OcobeHHOCTH
BBO/1a/BBIBO/IA.
2. JIuneiHbIe aJrOpUTMBI. 8 0 0 4 0 4 Pemenne 3anau.
Ocobennoctu JlaGopaTtopHas
MOJIKIIIOYEHUST U pabora 1
WCIMOJIb30BAaHMS MOAYJICH.
3.PazBeTBsttonuecs 12 0 0 6 0 6 Pemenne 3apau.
MPONECCHL. Y CTOBHBIN JlaGopaTtopHas
oreparop. pabota 2
4. Ilukouyeckue 8 0 0 4 0 4 Pemenue 3amau.
anroputMsel. Oneparopbl JlaboparopHnas
LUKJIA. pabora 3
5. Pabota co cTpokammu. 8 0 0 4 0 4 Pemrenne 3amau.
JlaGopatopHas
pabora 4
6. Koprexu, criucku 12 0 0 6 0 6 Pemenne 3anmau.
CIIOBapH, MHOYKECTBA. JlaGopaTopHas
OnHOMEpHBIE MACCHBBI pabota 5
7. JIByMepHBIE MaCCHBBI 8 0 0 4 0 4 Pemenne  3amau.
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JlaGopatopHnas
pabora 7

8. Pabora c daiinamu. 8 0 0 4 0 4 Pemenue 3amau.
JlaGopatopHnas
pabora 6

Htoro 72 0 0 36 0 36

5.COAEP/KAHME JUCHUJINHBbI

Tema 1. SI3bik Python. Tunsl ganubix. OcobeHHocTH BBOAA/BbIBOAA. CoJiep)KaHUE TEMBI.
Python kak 0O0BEKTHO-OPUEHTHPOBAHHBINA $3bIK. THUIMbI AaHHBIX. OcoOeHHOCTH. BBOA-BBIBOJ
BEJIMYMH pa3HbIX TUIOB. [IpeoOpa3zoBanue TunoB. @opMaTHbIil BHIBOA.

Tema 2. JIuHeiiHble a1ropuT™Mbl. OCO0EHHOCTH MOJAKJIIOYEHUSI U MCNO0JIb30BAHUS MOAYJIEN.
Conepxanue TeMbl. Moayiu B si3bike Python. OcoOeHHOCTH MOAKIIOYEHHUS] M UCIIOJIb30BAHUS.
3HakoMcTBO ¢ MojysieM math. CocraieHue JTMHEHHBIX aJrOPUTMOB.

Tema 3.Pa3BerBisAlomHecs: mpouecchl. YcaoBHbIA omeparop. ConepKaHUE TEMBI.
PasperBastoruecs nporieccol. [IporpammHast peanusaiiyst cpeacTBaMu s3bika Python.

Tema 4. Hukaunyeckune anropurmbl. Oneparopsl nukiaa. Conepxxanue temsl. Lluknuyeckue
aNropuTMbl. Peanmzanusi LUKIOB C ycloBUEM, ¢ MoBTOpeHHeM. Co3JaHuE M HCIOJIb30BaHUE
MOJIb30BATEIBCKUX (DYHKIIUH.

Tema 5. Pabora co crpoxkammu. Copnepxxkanue Ttembl. CTpokoBble BenuyuHbl. OCOOEHHOCTH
peanuzanuu U paboTsl ¢ HUMU. OCHOBHBIE METO/bI pa0OTHI CO CTPOKAMHU.

Tema 6. Koprexu, cnucku cjioBapu, MHO:kecTBa. OnHoMepHble MaccuBbl. CopepikaHue
tembl. Komnekuun si3pika Python. Koprexwu, crucku, cioBapu, MHOXecTBa. OCOOCHHOCTH U
peanu3arusi. OcoOeHHOCTH PabOThI ¢ OJJHOMEPHBIMUA MacCHBaMU CpeJICTBaMHU si3bika Python.
Tema 7. /IBymepubie MaccuBbl. Comepxanue Temsbl. JIBymepHble MaccuBbl. OCOOEHHOCTH U
peanuzainus o0paboTKH.

Tema 8. PaGora ¢ ¢aiistamu. Conepixanne Tembl. TexcToBble ¢aiinsl B si3bike Python. [Tpumepsr
paboTHI ¢ paitnaMu.

6. TEMbI IPAKTUYECKNX U CEMUHAPCKHNX 3AHSTUAM

Jannslit Bug paboTsl He ipeaycMoTper YII.

7.JIABOPATOPHBIE PABOTHBI, IPAKTUKYMBbI

Tema 2. JIuneiinble aaroputMbl. OCO0eHHOCTH MOAKIIOYEHNUS] W UCTOJIb30BAHUS MOTYJIEH.
Jlabopamopnas paboma: «Jluneiinvie npocpammoly.

[ens pabOTHI: OJIYYUTH HABBIKA BBOJUTH M BHIBOJIUTH JIAHHBIE, CO3/1aBaTh IEPEMEHHBIC
Y BBITIOTHITH apu(METHUECKHUE OTIePAIUH.

Meroandeckue ykazaHus: OOpaTUTh BHUMaHWE HAa BO3MOXKHOCTH TOIKIIOUEHUS
MaTeMaTHueCKuX (GyHKIMIA U3 Moy s math.
Tema 3.Pa3BeTBisiromuecsi Npouecchl. Y CJIOBHbIN oneparTop.
Jlabopamopnas paboma: «Pazeemensaiowuecs npoyeccoiy.

[enb paboOTHI: MOTYYUTHh HABBIK PabOTHI C YCIOBHBIMHU oIepaTopamu Ha si3bike Python..
PaGoTa cocTonT u3 1BYX 3a/1aHUI.

Metoaudeckue yKazaHus: OOpaTUTh BHHMaHHE HAa OCOOCHHOCTH HCIIOJIb30BAHUS
YCJIOBHOT'O OIEPaTOpa B SI3bIKE.
Tema 4. ukaudeckue anroputmbl. OnepaTropsl HUKJIA.
Jlabopamopnas paboma: « Opeanuzayus Yuxkiosy.

[esnb pabOTHI: MOMYYHTh HABBIK MCIIOJIB30BAHUS OMEPATOPOB IMKIA Ha s3bike Python.
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Pabora cocraBnena u3 Tpéx 3a1aHui.
Metonuueckue ykazanus: OOpaTuTh BHUMaHHE Ha OCOOEHHOCTH IMKJA C YCJIOBHEM.
VY aenuTh BHUMaHKUE U3ydeHHIO MOIyJIst random.
Tema 5. PaGora co ctpokamMu.
Jlabopamopnas paboma: «Paboma co cmpoxamuy.
Llens pabOThI: U3yYHTH BOBMOXKHOCTH si3bIka Python st paboThl CO CTpOKaMH.
MeToaudeckne yKazaHus: U3y49UTh METOMABI JUIsl pabOThl CO CTPOKOBBIMHU BEITUYHMHAMH,
HCIIOJIb30BAaHUE CPE30B.
Tema 6. KopTe:xku, cCHucKH c10Bapu, MHOKecTBa. OTHOMEpPHBIE MACCUBBI.
Jlabopamopnas paboma ons evinonnenus na Python: «Oonomepnvie maccuewiy.
L{enb paboTHI: 1aTh CTYACHTAM MPAKTUYECKUN HABBIK B HAMMMCAHUU MPOTpamMM 00paboTKH
OJTHOMEPHBIX MaCCHBOB: MIOMCK MAaKCHMyMOB U MUHUMYMOB, COPTHPOBKa cpencTBamu Python.
Meroanueckue yka3zaHUs: BBINOJIHUTH 3aaHue O€3 HMCIOJIb30BaHUS MOJyJeH numpy,
array, oopaTuTh BHUIMaHHE Ha UCTIOJIb30BaHUE JIAMO1a-(DyHKIIUH.
Tema 7. IBymMepHbIe MACCHBBI.
Jlabopamopnas paboma ons evinoanenus na Python. «/[eymepnoie maccusvt u pynxyuuy.
[enb paboTHI: 1aTh CTYACHTAM MPAKTUICCKUI HABBIK B HAITUCAHHUH ITPOrpaMM 00paboTKu
JIBYMEPHBIX MaCCHBOB C UCIOJIb30BaHUEM (DyHKITUH.
Mertoanyeckue yka3aHus: 00OpaTuTh BHUMaHHE Ha OCOOCHHOCTH MHUIMATTN3AIMHA MacCUBa
C TIOMOIIIBIO BJIOKEHHBIX CITUCKOB. BO3MOKHO HCIIONIB30BaTh (PYHKIIUK MOy NUMPY.
Tema 8. PaGora ¢ daitiamu.
Jlabopamopnas paboma ons evinonnenus na Python: « @atinoy.
Ienb paboTHI: MaTh CTyIEHTAM MPAKTUYCCKUH HABBIK B HAITMCAHHUH ITPOTPaMM, B KOTOPBIX
BBITIOJHSIOTCS OTIEpaIK ¢ TEKCTOBBIMU (haiijlaMH — UT€HUE, 3aIUCh.
MeTtoaudeckue yka3anus: 0OpaTUTh BHUMAHKE HA YKa3aHHUE ITyTH K (aiiyiamM, ¢ KOTOPBIMA
MpeICTOUT paboTaTh.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®OEPATOB

Jannslit Bug paboTsl He ipeaycMoTper YII.

9. HNEPEYEHbB BOIIPOCOB K 3AYETY
[lepemenHble 1 6a30BbIe TUIBI JaHHBIX si3bIKa Python.
Apudmernueckue oneparuu. OnepaTop MprCcBauBaHUsL.
BBoa/BbiBoa. OcobenHocTu peanuzanuu. @opMaTHbIi BHIBO.
Oco0eHHOCTH NOJKITFOUEHHS U UCTIONIb30BaHus Moayieit B Python.
Omneparnyu OTHOIIECHUS U JIOTHYECKHUE OTIEPALINH.
VYcnoBHbli onepatop. OCOOEHHOCTH UCTIONb30BAHUS
[{uKIbl ¢ yCTTOBHEM U 3aJIaHHBIM YHCJIOM TTOBTOpeHu. Peanmsanus ukiioB B Python.
®ynkuuu B s3b1ke Python. Coznanue nosiabp30BaTenbckux GyHKIUN U MOTyJIEH.
CTtpoku ¥ cHMBOJTHI B si3bIKe Python, criocoOBI 3a1aHs ¥ BBIBOJIA CTPOKH.
0. OcHoBHBIE PYHKIMU AT pabOTHI CO CTPOKAMHU.
11. Konnekuuu s3bika Python. Crnicku. Oco6eHHOCTH paboThl CO CTUCKaMH.
12. Komnekuuu si3pika Python. MuoxxectBa. [Ipumeps! paboTsl ¢ MHOKECTBAMH.
13. Komneknun si3pika Python. CiioBapu. [Tpumepsr.
14. Konnexuuu si3pika Python. Koprexu. [Ipumeps! ucnonb30BaHusl.
15. Maccusl. CriocoOsI 3aanust 1 00padoTku MaccuBoB B Python.
16. TexcroBsie (haiinsl. OCHOBHBIE (PYHKITHH.

BOoo~NoORWDNE

10. CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIIUXCSA

®dopma 00yueHus: oUHas
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Ha3Banmue pa3neson Bun O0bem ®opma KOHTPOJIS
U TeM CaMOCTOATEJIbHOM B
padoThbI yacax

Tema 1.53p1k Python. Twumnsl | IIpopaboTka yue6HOTO 4 ITpoBepka JIOMAILTHETO

JTAHHBIX. OcoOeHHoCTH | MaTepuana, pelieHue 3aJlaHusl, 3a4eT.

BBO/1a/BBIBO/IA. 3aj1a4, MOATOTOBKA K
claue 3a4era.

Tema 2.JIuneiinbie anroputmsl. | I[IlpopaboTka yue6HOTO 4 ITpoBepka JIOMAILTHETO

OcoOeHHOCTH MOJAKIIIOUEHUSI U | MaTepuaia, peleHue 3a/1aHusl, poBepKa

WCTIOJIb30BAHUS MOYJICH. 3aj1a4, MOATOTOBKA K nabopaTopHoii  paboTHl,
caaue J1abopaTOpHO 3ayer.
paboThI, NOJITOTOBKA K
claue 3ayera.

Tema3.Pa3BerBisitomuecs [TpopaboTka yueOHOTO 6 [TpoBepka JIOMAIITHETO

MIPOLIECCHI. YcnoBHBIN | MaTepuana, peieHue 3aaHus, poBepKa

orepaTop. 3aJa4, MOJArOTOBKA K nabopatopHoii  paboThI,
caaue J1abopaToOpHOM 3ayer.
paboThI, MOJITOTOBKA K
claue 3a4era.

4. lukinyeckue anropuTMBbl. [TpopaboTka yueOHOTO 4 ITpoBepka JIOMAIITHET 0

Omnepartopsl LUKIIA. MaTepuaia, pelieHue 3aaHus, poBepKa
3a/1a4, MOJIrOTOBKA K nabopaTopHoi  pabOTHI,
caaue J1abopaTopHOM 3ayer.
paboThI, MOJITOTOBKA K
c/laye 3ayera.

5. Pabota co crpokamu. [TpopaboTka yueGHOTO 4 [TpoBepka JIOMAIITHETO
MmarepHaia, peleHue 3aJlaHus, pOBEpKa
3a/1a4, MOJIT0OTOBKA K nabopaTopHOi  pabOTHI,
cade 1abopaTopHOit 3a4er.
paboThI, MOJITOTOBKA K
c/laye 3ayera.

6. Koprexwu, cimcku cinoBapu, | [Ipopabotka yueOHOTO 6 [TpoBepka JIOMAIITHETO

MHOXkecTBa. OJTHOMEpHbIE MmarepHaia, peleHue 3aJlaHus, pOBEpKa

MacCHBBI 3aJa4, MOJIrOTOBKA K nabopatopHoit  paboTHI,
cage 1abopaToOpHOit 3a4er.
paboThI, MOJTOTOBKA K
c/aye 3ayera.

7. JIByMepHbIE MaCCUBBI [TpopaboTka yueOHOTO 4 IIpoBepxka JIOMAIIIHETO
MmarepHaia, peleHue 3aJJaHus, pOBEpKa
3a/1a4, MOJIT0OTOBKA K nmabopaTopHOl  pabOTHI,
cave 1ab0opaToOpHOit 3a4er.
paboThI, MOJITOTOBKA K
c/aye 3ayera.

8. Pabora ¢ daitnmamu. [IpopaboTka yueGHOTO 4 [TpoBepka JIOMAIITHETO
MmarepHaia, pelueHue 3aJlaHuA, pOBEpKa
3a/1a4, MOJIT0OTOBKA K nabopaTopHO  pabOTHI,
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caaue J1abopaTopHOA 3ayer.

pa6OTBI, IoAroToBKa K
caadyc 3a4cTa.

11. VYYEBHO-METOJIAYECKOE M WH®OPMAIMOHHOE OBECIEYEHUE
TACIATITAHBI

a) CnucoK peKoMeHyeMoil JTuTepaTypsbl
OCHOBHAS

1. 3narononsckmit J[.M., OcHOBBI TIporpaMMupoBaHus Ha s3bike Python [DnexkTpoHHBIN
pecypc]: yaeonuk / 3natononbckuii JI. M. - M. : IMK Tlpecc, 2017. - 284 c. - ISBN 978-
5-97060-552-3 - Pexum JOCTYTIA:
http://www.studentlibrary.ru/book/ISBN9785970605523.html

2. ®enopos, /. HO. [IporpammupoBaHue Ha sI3bIKE BBICOKOTO YpoBHA python : yuebHoe
nocoowue Jtst mpukiaaHoro 6akanaspuara / 1. FO. denopos. — 2-¢ u3a., nepepad. u gom.
— Mockaa : U3znatensctBo Opaiit, 2019. — 161 ¢. — (bakanasp. [IpukiagHoii kypc). —
ISBN 978-5-534-10971-9. — Texkcr : snextponssiii / DBC FOpait [caiit]. — URL:
https://www.biblio-online.ru/bcode/437489

AOIMOJIHUTECJ/IbHAA

1. Jlyuyano Pamanwo, Python. K Bepmmnam mactepctBa [DnekTpoHHbI pecype] / Jlydano
Pamanso - M. : JIMK Ilpecc, 2016. - 768 c. - ISBN 978-5-97060-384-0 - Pexxum nocryma:
http://www.studentlibrary.ru/book/ISBN9785970603840.html

2. Maxkkunmu Y., Python u ananus naHabeIx [DnekTpoHHBINA pecype] / Yac Makkunmm - M. :
JIMK IIpecc, 2015. - 482 c. - ISBN 978-5-97060-315-4 - Pexwum pocryma:
http://www.studentlibrary.ru/book/ISBN9785970603154.html

yueOHo-MeToan4eckas (paspadorannas HIIP, peanusyromumu OITIOII BO)

1. Meronuyeckue ykazaHUs AJI1 CaMOCTOSITENBbHOM paOOTBI CTYJEHTOB IO JUCUUIUIMHE
«IIporpammupoBanue Ha s3bike Python» ams CTyJeHTOB Bcex HaIpaBleHHH H
cnenuansHocteit ®MUAT / U. A. IlepueBa, 0. I'. CaBuno, . A. CaHHHKOB. -
VnbsHoBek @ Yal'V, 2022. - 87 c. - HeonyGmukoBanubslii pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/13200. - Pexum moctyna: ObC Yal'V. -
TexcT : 31EKTPOHHBIN.

CorJiacoBaHo:
i
NUPEKTOP HE /| _RYPXAHOBA MM/ & / 2022
JIOMKHOCT COTPY/AHHKA HAYHHOH OUOIHOTECKH OUO /no;mucb nara

0) [IporpammHoe ob0ecnieueHue

Jiist 06pa3oBaTenbHOTO Mpolecca CTy1eHTy HeoOxoaumo padouee mecto ¢ I1K ¢ ycTaHOBIeHHBIM
CIIEAYIOIIMM IPOrPpaMMHBIM obecrieueHuemM: omeparnuonHas cpeaga OC Windows/Linux; MS
Office cucrembl mporpaMmmMupoBaHus Ha si3bike, Python3.

B) IIpodeccuonanbubie 60a3bl JAHHBIX, HHGOPMALIMOHHO-CIIPABOYHBIE CHCTEMbI

1. DJ1IeKTPOHHO-0MOINOTEYHBIE CHCTEMBbI:
1.1. Illudposoii oOpazoBarenbHbIi pecype IPRsmart : anekrponno-6ubiaroTednas cucrema
cait / OOO Kowmmanus «A#t Ilm Ap Memma». - Caparos, [2022]. — URL:
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http://www.iprbookshop.ru. — Pexxum goctyma: s 3aperducTpup. Mmojib3oBareieit. - Tekcr :
3JIEKTPOHHBIMN.

1.2. O6pazoparensnas miathopma FOPAMT : oGpasoBaTenbHbIi pecypc, dIEKTPOHHAs
6ubmmoteka : caiir / OO0 DnekrponHoe mzaarenbctBo FOPAWT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pexxum noctyma: s 3aperucTpup. mojib3oBaresie. - TeKCT : 3JIeKTPOHHBIH.

1.3. ba3a nannbpIx «9nexkTpoHHas oubnmmoreka Texaundeckoro BY3a (ObC «KoncynbpTanT
CTYACHTA») : 3JIEKTPOHHO-OMOnoTeuHas cuctema : cadt / OOO Ilomurexpecype. — Mocksa,
[2022]. — URL.: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum moctyma: 1jist 3aperucTpup.
IIOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.4. OBC Jlans : anektpoHHO-OMOMHoTeuHas cucreMa : caiit / OO0 DbC Jlanb. — CaHKT-
[TerepOypr, [2022]. — URL: https://e.lanbook.com. — Pexxum goctyma: juis 3aperucTpup.
nojb3oBaTesen. — TeKCT : 3IeKTPOHHBIM.

1.5. 3BC Znanium.com : ayieKTpoHHO-0MOIMOTeYHas cucteMma : caiit / OOO 3HaHuyMm. -
Mocksa, [2022]. - URL: http://znanium.com . — Pexum mgoctyma : s 3aperucTpHp.
IIOJIB30BaTENeH. - TEKCT : AIEKTPOHHBIN.

2. KoncyasrantIliaoc [DnexkTpoHHBIN pecypc]: cnpaBouHas mpaBoBas cuctema. /OO0
«KoncynpranT [nroc» - DnekTpoH. naH. - Mocksa : Koncynsrantllinoc, [2022].

3. ba3bl JaHHBIX NEPUOTUYECKUX U3TAHUIN:

3.1. ba3za nanHbIX nepuoauueckux u3nanuii EastView : snexrponnsie xypHaisl / OO0
MBUC. - Mocksa, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexxum poctyna :
JUISL aBTOPH3. MOJIb30BaTeNel. — TEeKCT : 3JIEKTPOHHBIM.

3.2. eLIBRARY.RU: nayuynas snextponHas Oubmmortexa : caiitr / OOO Hayunas
Onekrponnas bubiunoreka. — Mockaa, [2022]. — URL: http://elibrary.ru. — Pexxum noctyma : st
aBTOPU3. MOJIb30BaTeNe. — TEKCT : AEeKTPOHHBII

3.3. Dnekrponnas 6ubnmoreka «M3narensckoro noma «I'pedennukoBy (Grebinnikon) :
anektponHas oudmauorexka / OO0 U/ I'pebennukoB. — Mocksa, [2022]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexum moctyma : Juis aBTOpH3. mojb3oBareneid. — Tekcr :
JJIEKTPOHHBIN.

4. MdenepanbHasi rocyaapcrBeHHasi uHopmanuoHHasi cucrtema «HauuonanbHas
JIEKTPOHHAsI OMOJIMOTEKA» : DJIEKTpOHHAs Oubaroreka : caidt / ®I'BY PI'B. — Mocksa, [2022].

— URL: https://H30.pd. — Pexxum noctyna : asis noib3oBareneil HayqHoW 0ubimoTeku. — TeKcT :
JJIEKTPOHHBIN.

5. SMART Imagebase : nayuno-undopmarmonnas 6asa ganaeix EBSCO // EBSCOhost :
[mopTai]. — URL: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-

1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum goctyma : JUis aBTOPHS3.
nojb3oBaresiel. — M3o00pakeHue : 2JIeKTpOHHBIE.

6. ®enepanbHble HHPOPMAIHOHHO-00Pa30BaTe/IbHbIE MOPTAJIBI:

6.1. EanHoe okHO jiocTyna k 00pa3oBaTelbHBIM pecypcaM : dpeaepanbHbiil moptan . — URL:
http://window.edu.ru/ . — TeKcT : 3J€KTPOHHBIA.

6.2. Poccuiickoe obpa3oBanue : penepanbublii moprain / yupeautens OI'AY « OULTO».
— URL: http://www.edu.ru. — TekcT : 3JeKTPOHHBIIA.

7. O6pa3oBaresibHbIe pecypebl Yal'y:

7.1. DnexTponHas oubnuoreyHas cuctema Yul'y : moaynb «DJIeKTpoHHAs OMOIHOTEKa»
ABUC Mera-ITPO / OO0 «/lara Dkcmpecce». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexxum
JIOCTYTIA : JUTS TTOJTb30BaTeel HayqIHOH OMOMOTeKH. — TEKCT : 3JIeKTPOHHBIH.

CornacoBano:
W B —2022 1.
3am.Hay. YUTuT /  KnoukoBa A.B. / s ) -/
JOJDKHOCTB coTpyHuka YU TuT OUO Vs Mﬁﬂc: Jara
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JUCHUIIVIMHBI:

AynuTopuu A BBIIOJHEHHUS JIaOOPATOPHBIX padOT M MPAKTUKYMOB, Ul IPOBEAECHUS
TEKYIEro KOHTPOJIS U IPOMEXYTOYHOM aTTECTallUU.

AynuTopuM YKOMIUIEKTOBAaHbI CIELHATU3UPOBAHHON MeOenblo, Yy4eOHOH JIOCKOM.
[ToMemieHust [UIsI CaMOCTOSATENBHOM PabOTHI OCHAUICHbl KOMIIBIOTEPHOM TEXHUKOH C
BO3MOXHOCTBIO MOJAKIIIOYEHUs K ceTd «/HTepHEeT» M obecnieueHHeM AOCTyla K 3JIEKTPOHHOMH
UH(PPOMALMOHHO-00pa30BaTENbHON Ccpefe, AIIeKTPOHHO-Oubimoreynoil cucreme. Ilepedens
000pyI0BaHHUs, HCIOJNB3YEeMOI0 B Yy4eOHOM IIpolecce, YKa3blBae€TCsi B COOTBETCTBUU CO
CBEJICHUSIMH O MaTepUAIbHO-TEXHUYECKOM OOECIIE€YEHNH M OCHAIIEHHOCTH 00pa30BaTEIbHOIO
mporiecca, pa3MenieHHbIMH Ha odumuansHoMm caite Yinl'Y B pazgene «Csemenus o0
00pa30BaTeNbHON OpraHu3aLum.

13. CHEHUAJIBHBIE YCJIOBUA [JId OBYYAIOIIUXCA C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 3/10POBbS
B cnydae wneoOxoaumocTu, oOydYaromuMcs U3 4YHCIA JHUI C OrPaHUYECHHBIMHU
BO3MOXXHOCTSIMU 37I0pOBbsI (I10 3asBICHUIO OOYYaIOLIErocsi) MOTYT MpeiaraTbCsi OJHU W3
CIIEAYIOUIMX BapUaHTOB BOCHPHUATHS HHGOPMAIMA C YYETOM MX HWHAWBUIYAIbHBIX
MICUXO(PU3NIECKIX OCOOCHHOCTEH

— JUIS JIMII ¢ HApYIICHUSIMA 3PEHHS: B IeYaTHOU (hopMe yBEITHMUEHHBIM MPH(PTOM; B hopme
JJIEKTPOHHOTO JIOKyMeHTa; B Qopme aynuodaiina (mepeBoj y4eOHBIX MaTepHaloB B
aymunodopMmar); B medaTtHOW ¢opme Ha s3bike bpaiins; WHIMBHIyalbHBIE KOHCYJIBTALUU C
pUBJICYEHHEM TU(DIOCYPIOTIEPEBOIUNKA; MHINBUAYATbHBIC 3aJaHHs U KOHCYJIBTAIUH;

— JUIs JIML] C HapyLIEHUsSIMHU CiIyXa: B IeyaTHOU (opMme; B (hOpMe JIEKTPOHHOI'O JJOKYMEHTA;
BUJCOMATEpHaNbl C CyOTUTpaMu; WHIUBUIYyaJbHbIE KOHCYJNbTAlMU C IPUBJICUCHUEM
CYpAOIEpEeBOIUHNKA; MHAWBHIyalIbHbIE 33/1aHNS U KOHCYJIbTAlUH;

— JI71s1 JIMIL C HAapyIIEHUSIMH OTIOPHO-/IBUTATEJILHOTO aniapara: B ne4atHoi ¢popme; B popme
AJIEKTPOHHOIO JOKYMEHTA; B popMe ayauodaiisia; MHAUBUAYAIbHbIE 331aHNUS U KOHCYJIbTAINH;

B ciyyae He0O6X0IMMOCTH UCTIOJIb30BaHUS B yU€OHOM ITPOIECCE YaCTUYHO/UCKIIOUUTEIBHO
JUCTaHIIMOHHBIX 00pa30BaTeNbHbIX TeXHOJOruM, opranusanus padotsl [II1C ¢ oOyuaromumucs
¢ OB3 u uHBanuIamMu NpeaycMaTpuBaeTcss B JNEKTPOHHONW MH(OPMAIMOHHO-00pa30BaTeIbHOM
Cpelie C y4eTOM UX MHAUBUAYAIbHBIX CUX0()U3NUECKUX OCOOEHHOCTEH.
jff{'” }'/ PO o) ‘i _/;,;{r;;r'{ ,_"'1 ;
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