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1. IEJIM ¥ 3AJJAYM OCBOEHUS JUCIUTIINHDI:

Llesin ocBOEHMA TUCHMIJIMHBI:— U3YYUTH 136K Python n HayuuThCs IPUMEHSTH €ro s
pelLIeHMs 3a1a4 aHaJI13a JaHHBIX U MAIIMHHOTO 00y4EeHusl.

3agaum ocBoeHHMs TUCHMIIMHBI: M3yunTh 0a30BbIi cMHTaKcUC s3bika Python. M3yunTs
OCHOBHbBIC CTaHAApPTHbIE MoAynu s3blka Python. M3yunTh OCHOBBI (PYHKLHMOHAIBHOIO
nporpammupoBanuss B Python.  HM3yuuTh ~ OCHOBBI  OOBEKTHO-OPUEHTHPOBAHHOTO
nporpamMupoBanus B Python.

B pe3ynbraTe 0CBOSHMS NUCLUUIUIMHBI CTYAECHT JOJDKEH:

3Hath: ba3oBbiii cuHTakcuc s3pika Python. OcHOBHBIE CTaHAApTHBIE MOAYJIM SI3bIKA.
OCHOBBI ()YHKIIMOHAJIBHOTO M O0BEKTHO-OPHEHTHUPOBAHHOTO MPOrPAMMHPOBAHUS B KOHTEKCTE
npuMeHeHus ux B Python. O6nactu npumenenus Python. Henocratku Python. Bozmoxknoctu
MHTETpalyy ¢ JPYTUMHU S3bIKAMU IPOrPAMMUPOBAHMSL.

VYMmerb: pa3pabarbiBaTh 3(dexkTuBHbIe nporpamMmbl Ha s3bike  Python. Ywmers
[I0JIb30BAThCSA PA3IMYHBIMM TapaJUrMaMy I[POrpaMMHpPOBAHUS B 3aBUCUMOCTU OT 3aJauu.
[Tonp30BaThCsl LIMPOKUM CHEKTPOM OnOiIMoTeK (COOpKa, ycTaHOBKA, HACTPOWKA, TECTUPOBAHUE).
Pa3pabatriBaTh cOOCTBEHHBIE OMOIMOTEKH PacIIMpPEHH, BO3MOXKHO, 3aJICHCTBYS APYTUE SI3BIKH
nporpaMMupoBanus. [IpuHUMaTh IpuU HEOOXOAMMOCTH pelleHHe 00 HUCIOIb30BAHUU JAPYroro
A3bIKa IPOrPAMMUPOBAHUS UJIM UHTETPALIUU C APYTUMU SI3bIKAMU [IPOrPaMMUPOBAHUS.

Brnaners (1eMOHCTPUPOBATH HABBIKU U OIIBIT JAEATENILHOCTH): CPEACTBAMHU pa3pabOTKH U
OTJIAJKU IIporpamm Ha s3bike Python.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:

JHucuunnnaa «[IporpammupoBatnue Ha Pythony (©T/1.01) otHOocuTCs K (haKylIbTaTHBHBIM
muciuminHaMm OcHoBHoM [Ipodeccnonansroit ObpazoBatenbHol [IporpaMMmel 10 HanpaBIEeHUIO
noarotoBku —01.03.021IpuknanHas MaTemMaTuka U UHGOpMaTHKa.

Jannas pgucuumiuHa Oa3upyercss Ha BXOJHBIX 3HAHUAX, YMEHMSIX, HaBbIKax U
KOMIIETEHIIUSIX CTY/AEHTa, IOJYyYEHHbIX UM TpH H3YyYEHUH MPEIIECTBYIOIMINX Y4eOHBIX
JTUCLIUIUINH, YKa3aHHbIX B [IpuiioxkeHnn k qaHHOM paboueil nmporpamme (B (JOHAAX OLIEHOUYHBIX
cpeacts — panee POC, myHKT 1).

Pe3ynbTarhl OCBOEHHS NHUCHUUIUIMHBI OyqyT HEOOXOAMMBI JJi JajbHEWIIEero Impolecca
o0y4yeHHsI B paMKax MOATAHOro (OPMHUPOBAHUS KOMIETEHLUUH MPHU M3YyYEHUH MOCIEAYIOIMINX
muciumuine (ykasausl B @OC, myHKT 1), a Taxke Ui MPOXOKIEHHUS BCEX BUJOB NMPAKTUK U
rOCy1apCTBEHHOW UTOTOBOW aTTECTALIUN.
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3. IEPEYEHD INIAHUPYEMBIX PE3YJIBbTATOB OBYUEHUS IO JUCLHUIIJINHE
(MOJYJII0), COOTHECEHHBIX C IIJTAHUPYEMBIMHU PE3YJIbTATAMHA
OCBOEHMS OCHOBHOM ITPO®ECCUOHAJIBHOM OBPA30OBATEJIBHOM

ITPOI'PAMMBbI

Kox v nanmenoBanue
peaiu3yeMoii KOMIeTeHIMH

IlepeyeHb MIaHNPyeMbIX Pe3yJbTATOB 00y4YeHHS 110
AUCHHUILINHE (MOYJII0), COOTHECEHHBIX C
HHIMKATOPAMHU I0CTHKEHHs] KOMIIeTeHIH i

[TK-3 — ciocobHOCTh paboTaTh B
COCTaBe Hay4HO-
UCCIIEI0BATEIbCKOTO MITH
IPOM3BOACTBEHHOTO KOJUICKTHBA
" pClIaTh 3a4a4un
poeCcCHOHATBHON AEATEIBHOCTH

3nate: bazoBeni cuHTakcuc s3pika  Python.
OcHoBHBIE CTaHIZApTHBIE MOAYNH  sA3bIKa. (OCHOBBI
(YHKIMOHATBHOTO U OOBEKTHO-OPUEHTHPOBAHHOTO
IIPOrPaMMHUPOBAHUSI B KOHTEKCTE IPUMEHEHHMS HX B
Python. OGmactu mnpumenenuss Python. Hemocrarku
Python. Bo3MmokHOCTH MHTErpanuu ¢ APYrUMH S3bIKaMU
MIPOrpaMMHUpPOBAHHUSL.

VYMeth: pa3zpabarbiBaTh 3()(HEKTUBHBIE TPOrPaMMBbI
Ha s3bike Python. YMeTp moib30BaThCs pa3siIUYHBIMUA
napagurMamMM HpPOrpaMMHUpPOBAaHUS B 3aBUCUMOCTH OT
3agaun. 1loap30BaThCS MIMPOKMM CIEKTPOM OHMOIMOTEK
(cOopka,  ycTaHOBKa, HACTpOiiKa,  TECTHPOBAHHE).
PazpabatbiBaTh COOCTBEHHBIE OMOIMOTEKH paCIIMPEHUH,
BO3MOXHO, 3aJIeHCTBYs Ipyrue A3BIKU
nporpamMMmupoBanus. [IpuHumaTs npu HeoOXOIUMOCTU
pemieHre 00  MCIOJNB30BAaHMM  JIPYroro  si3blka
MPOrpaMMUPOBAHMUSI WJIM HMHTETpallMd C  APYTUMHU
S3bIKaMH IIPOrPaMMHUPOBaHUS.

Bnanerp (geMOHCTpUpOBaTh HAaBBIKM M OIBIT
NeSITeNbHOCTH): CpeACTBaMH pa3pabOTKM M OTJIAJKU
mporpaMM Ha si3bike Python.

4. OBIIAA TPYIOEMKOCTD JUCIIUITJIMHBbI

4.1. O0beM THCHUILIAHBI B 324€THBIX eIMHUIAX (BCEro):2 3aueTHBIC ¢IMHHUIIBI.

4.2. O0beM THCHUILTHHBI 0 BUAAM y4eOHO# padoTsl (B 4acax):

KoauuecTBo yacoB (¢popma o6ydyeHus: ouHas)

Bun yueoHoii padoThI 5V I B 1.4. mo ;eMeCTpaM

1 2 3

KonrakTHas pabora 36/36 36/36

oOyJaromuxcs ¢

npernojaBaTeneM B

co0TBeTCTBUH C YII

AyYJIMTOpHBIC 3aHATHS 36/36 36/36

Jlexknuu — —

CeMuHaphI U MPAKTHYECKUE 36/36 36/36

®dopma

3u3 12




MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO
VY I1bSHOBCKHI rOCY1apCTBEHHbIH YHUBEPCUTET

dopma

®-Pabouast mporpaMma JUCHUIITAHBI

3aHATHA

JlaGopaTopHbie paboTHI,
MPAKTUKYMBI

CamocTosrenbHas pabora

36

36

@dopMa TEeKyILIEero KOHTPOJIA
3HAHUM U KOHTPOJIS
CaMOCTOSITENIbHON PabOTHI:
TECTUPOBaHUE, KOHTP. paboTa,
KOJUTOKBUYM, pedeparu Ap.(He
MeHee 2 BHIOB)

YCTHBIH OIIpOC,
IIPOBEPKa peleHUs 3a1a4

YCTHBIN OIIpOC,
IIPOBEPKA PEIEHUs 3a1a4

KypcoBas pabota

Buasl npoMexxyTouHOM 3a4eT 3a4eT
aTTecTaluuu (3K3aMeH, 3a4eT)
Bcero gacoB no qucuumniviie 72 72

*B cnyuae HeobOX00UMOCMU UCNONBL30BAHUS 8 YUeOHOM Npoyecce YACMUYHO/UCKIOUUMETbHO
OUCMAHYUOHHBIX 0OPA306AMETIbHBIX MEXHONIO2UN 6 Maduye Yepes Cieul YKA3bl8aemcst KOIUYeCmeo
yacos pabomul IITIC ¢ obyuarowumucs 01 nposedenuss 3aHAmull 8 OUCMAHYUOHHOM (hopmame ¢
NPUMEHEHUEM DeKMPOHHO20 00YUeHUs.

4.3. Coaep:kanue TUCHHILTHHBI (MoayJisi). PacnpeesieHue 4acoB mo reMaM M BHIaM

yueOHO# padoThI:

®opma o0yueHHs: OuHasl.

Buabl yueOHBIX 3aHATHH (I)opMa
AyAUTOpPHBIE 3aHATHS 3aHaTn TEeKYIero
Hazsanue B IIpakTnye | JlaGoparto e Camocto | kourpos
pasieioB u TeM cero CKHe pHBIE Hirepa | HTEILNA | 3yannii
Jlekun KTHBHO | sl padoTa
3aHATHS, | PadoThI,IP i
CEeMHUHAPBI | AKTHUKYMbI bopme
1 2 4 5 6 7 8
1 cemecTp
Paszoen 1. Beeoenue 6 npoepammuposanue na sizvike Python, cunmaxcuc

Ucropusi, YCTHBIN
obmactb ompoc,
MPUMEHEHUS, MpoBEpKa
TeKylIee peuieHus
COCTOSTHHE. 3a1a4
Coznatenu.

Berku 2.x u 3.

PEP. Ilpumepsr.

Peanuzanuu 4 2 2

Python.

YcTaHOBKM Ha

pasITuIHBIC

TIAT(OPMEI.

IPython, IDLE.

baiit-xon n

WHTEPIpETAIHS.
IIpumepsr
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MPOCTHIX
IporpaMm Ha
Python.
CuHTakcuc YCTHBII
A3BIKA, orpoc,
YIpaBIISIOLIAE IpoBepKa
CTPYKTYPBHI. peLeHus
Turmel JaHHBIX. 3a1a4
Cruckn,
KOPTEXKH, 4
CcJI0BapH,
IOHUKO/I, JATHI.
0O0630p MOJIE3HBIX
MoAyJjeil.
Perynspueie
BBIpKCHHS
I'eneparopsl, YCTHBIN
UTEPaTOPHI, orpoc,
JIEKOPaTOPHI MpoBepKa
METOAOB U peLeHus
KJIaCCOB. 4 3a1a4
Itertools. Dict n
list
comprehensions.
CHHTaKCHYEeCKUI
caxap B Python
Pa3zoden 2. Pa3Hble CTHIIM HaNMCaHMS TPOTPaMM

[Ipouenypuoe YCTHBIN
POTrpaMMHUPOBaH o11poc,
ue, 0COOCHHOCTH, 4 MpOBEpKa
XapaKTepHbIE IS peleHus
Python 3a1a4
(0[0)11 YCTHBIH
OCOOCHHOCTH, onpoc,

4 MIpOBEpKa
XapaKTepHbIE JUIs
Python peleHus

3a/1a4
DOYyHKIUOHAIBHO YCTHBIN
e orpoc,
POTrpaMMHUPOBaH 4 MpoBepKa
re, 0COOEHHOCTH, pelieHus
XapaKTepHbIE IS 3a1a4
Python
Pa3zoen 3. TexHOIOTNY MPOrpaMMHPOBAHUS
Tuxn YCTHBIN
pa3paboTKH. orpoc,
[podpunupoann 4 poBepKa
e, OTJIajIKa, peleHus
TECTHPOBaHHE. 3a1a4
Penosutopun
Mopynu. YCTHBIN
WHrerpanus ¢ 4 0I1poc,
apyrumu A1 IIpOBEPKA
Coznanme cBoux pelieHus
dopma 5uz 12
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MOJYJIEN 1 3a7a4
MMaKEeTOB
Paszoen 4. llpumenenne s3pika Python B pa3ubix obmacTsx
Python u YCTHBII
CEpBEPHBIN OIIpoC,
CKPUIITHHT. MpoBEpKa
Python u penreHus
BBIYMCIICHHS. 8 4 4 3a1a4
Python u
MPOrpaMMBbI C
GUI. Python,
web u xml
OddexTuBHBIC YCTHBIN
OnbIMoTeKN orpoc,
paboThI C IIpoBepKa
JIAHHBIMM Ha peuieHus
Python: numpy, 3a1a4
pandas. 4 2 5
MarmmHHOe
o0OyueHue Ha
Python: sk-learn.
Buzyanuzanus
JIAaHHBIX Ha
Python
Bcero 72 36 36

5. COJEPKAHME JJUCIIMJIUHBI (MOIY.JIST)

Pa3nes 1. BBenenne B nporpaMmMupoBanue Ha sisbike Python, cuaTakcuc

Tema 1.1.McTopus, obnacts npuMeHeHUs, Tekymiee cocrosinue. Cosnarenu. Betku 2.x u 3.x.
[Tpumepsl. Peanuzanumu Python. VYcranoBku Ha pasnuusble minatdopmsbl.baiit-kon wu
uHTepnperanus. [Ipumeps! npocteix nporpamm Ha Python.

Tema 1.2.CuHTakcuC $3bIKa, YHPABISIOMUE CTPYKTYphbl. Tumbl naHHbIX. CHIUCKH, KOPTEXH,
CJIOBapH, FOHUKOI, 1aThl. O030p MOJIE3HBIX MOAYNEH. PerynspHble BoIpakeHuUs.

Tema 1.3. 'enepaTopsl, UTEpaTOPHI, 1EKOPATOPBI METOAOB U KiIaccoB. CHHTaKCUYECKH caxap B
Python.

Pa3pnen 2. PazHble CTHJIM HAIIMCAHUS NIPOrPaMM

Tema 2.1. [IpoueaypHOe MporpaMMUpOBaHUE, 0COOCHHOCTH, XapakTepHbie 1t Python.
Tema 2.2. OOII ocobenHocTH, XapakTepHbie 11t Python.

Tema 2.3. ®yHKIMOHATBHOE IPOrPAMMHUPOBAHUE, 0COOCHHOCTH, XapakTepHbie 11 Python.

Pa3nesn 3.TexHosiorum nporpaMMupoBaHus
Tema 3.1. [uxn pazpabotku. [IpopunupoBanue, oTiaaKa, TECTUPOBAHNE. Pero3uTopum.
Tema 3.2. Moxynu. Unrerpanus ¢ apyrumu SAI1. Co3nanue cBoMx MOIyNel U MaKeToB.

Pa3nea 4. [Ipumenenue si3pika Python B pa3Hbix o0J1acTsix

Tema 4.1. Python u cepBepnbiii ckpuntuHr. Python u Berumcnenus. Python u mporpammsel c
GUI. Python, web u xml.

Tema 4.2. DdpdexTrBHBIe OHONMMOTEKM pabOTHI ¢ JaHHBIMH Ha Python: numpy, pandas.

dopma 6 u3 12
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Mamunnoe o0yuenue Ha Python. Busyanuzamnus nanasix Ha Python.
6. TEMbI IPAKTHYECKNX U CEMUHAPCKHWX 3AHATUI

Pa3znea 1. BBenenue B nporpaMmMupoBanue Ha si3bike Python, cunTakcuc

Tema 1.1.Wcropus, obnacte nmpuMeHeHHs, Tekymiee coctosiuue. Co3marenu. Betku 2.x u 3.x.
[Ipumepsl. Peanmzanmm Python. VYcranoBkm Ha paznmmunble  miatdopmbl.baiT-kog wu
uHTepnpetanus. [[pumepsl npocTeix nporpamm Ha Python.

Tema 1.2.Cunrakcuc s3blKa, yNpaBisiolue CTPYKTypbl. Tumbl maHHbIX. CHHCKH, KOPTEXKH,
CJIOBapH, FOHUKOJ, AaTbl. O030p MosIe3HBIX MOAYIIEH. PerymspHbie BoIpakeHUs.

Tema 1.3. ['enepaTopbl, UTEPATOPHI, IEKOPATOPHI METOIOB U KilaccoB. CHHTaKCUYECKH caxap B
Python.

Pa3znen 2. Pa3Hble CTH/IM HANIMCAHUS TPOTPAMM

Tema 2.1. [IpouenypHoe nporpaMMupoBaHie, 0COOCHHOCTH, XapakTepHble i Python.
Tema 2.2. OOII ocobennoctu, xapakrepusie 1is Python.

Tema 2.3. OyHKIHOHATIBHOE IPOrPAMMHUPOBaHKE, 0COOCHHOCTH, XapakTepHbie i Python.

Pa3znen 3.TexHosiorum nporpaMMupoOBaHust
Tema 3.1. [uxn pazpabotku. [IpopunupoBanue, oTiaaka, TeCTUpoBaHue. Perosuropum.
Tema 3.2. Moaynu. Unrerpanus ¢ npyrumu SAI1. Co3ganue cBoux Mojaylneil U makeToB.

Pasnen 4. [Ipumenenne si3bika Python B pa3HbIx o0s1acTsx

Tema 4.1. Python u cepsepubiii ckpunTunr. Python u Berumcienus. Python u mporpammser ¢
GUI. Python, web u xml.

Tema 4.2. DbdexTuBHbIe OHONMMOTEKM paboTHl ¢ AaHHBIMH Ha Python: numpy, pandas.
Mammnaoe o6ydenue Ha Python. Busyanusanus nannsix Ha Python.

[TpriMepHBIii TepeueHb TEM JOMAIIHUX padboT

1. Jomamnsis padota Ne 1. Pazpaborka nporpammsl Ha Python ¢ GUL
2. Homamrnss padota Ne 2. Pazpabotka nporpammsl Ha Python st Web.
3. Homamnsist padota Ne 3. PazpaboTka mporpaMmsl Jisl aHaJIW3a JaHHBIX Ha Python.

7. JABOPATOPHBIE PABOTBI, IPAKTUKYMBbI

Jlannblil BU paboThl HE IPETYCMOTPEH YUE€OHBIM IIJIAHOM.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHbIX PABOT, PE®@EPATOB

BrinonHenne KypcoBbIX, KOHTPOJIbHBIX paboT U pedepaToB HE MPETyCMOTPEHO YUeOHBIM
IIJIAHOM.

9. MIEPEYEHbB BOIIPOCOB K 3AYETY

1. HazoBute Hanbonee nonymnspHbie o6nactu npuMenenus Python.

2. Ha3oBuTE OCHOBHBIE aITOPUTMUYECKHE KOHCTPYKLIUU si3bIka Python.

3. Ha3oBuTE OCHOBHBIE BCTPOCHHBIE CTPYKTYPbI TaHHBIX B si3bIke Python. [{71st yero onu
ucnoiap3ytorcsi? EcTh a1 anpTepHaTUBa AJ1 HUX?

dopma Tu3 12
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4. Kakum 00pa3oM MOXKHO MOJIYYUTh aBTOHOMHBIN HCTIONHsAEMBIH (aiin u3 Pythonporpammer?
5. MO>XHO 7T HCTIOJIB30BaTh (DYHKIIMOHAIBHOE porpaMmMupoBanue B Python-nporpamme?
Ecnu MOXXHO, TO KAKMMHU CPeACTBAMU SI3bIKA 3TO MOIEPKUBAETCA?

6. Kakue ocHOBHBIE CpeicTBa CylIecTBYIOT B Python 15t ycTaHOBKH HOIIOIHUTENBHBIX
o6ubmuorek?

7. Kakum 00pa3oM MOXKHO cliesiaTh 00IeI0CTYIHBIN coOcTBeHHBINH Python-Moyms?

8. Uto Takoe nmaMOaa-pyHkuus?

9. B uem 3akimoyarores ocooennoctu OOII B Python? Moxno nu nucats Pythonnporpammer, He
MCIIOJIb3YS M0JIb30BATENIbCKHUE KJIACCHI?

10. [epeuncnaute HECKOIBKO MOYJIEH cTaHIApTHOM OnOIMOTEKH sA3b1Ka Python.

11. Kakum 06pazom MoxHO HHTETpupoBaTh Python ¢ apyrumu SAI1?

12. Kakum 00pa3oM MOXHO HCII0JIb30BaTh peryssipHble BlpakeHus BMecte ¢ Python?

13. Ilepeuncaure HanOoee cinabbie cTopoHsl Python u oGnacty, rae ero npuMeHeHue
HEXKENaTEeNIbHO.

14. Kakue peanuzanmu Python Bbl 3HaeTe, Ha Kakux matGopMax OHH

JIOCTYIIHBI?

10. CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIUXCSA

®opma o0yueHHs: OUHasl.

Ha3BaHue pa3esnoB u TeMm Bua camocrositeqbHOM Oo6bem ®opma
padoTtsl (npopabomka B yacax KOHTPOJISA
yuebHnozo mamepuana, (nposepka

pewenue 3a0ay, pepepam, pewienus
00KN1a0, KOHMPOIbHAA 3aoau,
padoma, no020moexa K pegepama u
coaue 3auema, IK3aMeHa u op.)
op.)
7 cemecTp
Pa3ned 1. BBenenune B nporpammMupoBanue Ha si3bike Python, cuaTakcuc
HcTopus, obacTe NpUuMeHEeHus, IIpopaboTka y4eOHOro YCTHBIN OIpOC,
Tekyiee cocrossaue. Co3gaTenu. Marepraia, pelICHME 3alad, IIpOBEPKaA
Berku 2.x 1 3. PEP. ITpumeps. MOATOTOBKA K C/Iaue 3auera pelIeHus 3a1a4

Peanuzamuu Python. ¥YcranoBku Ha
paznuynble miatdopmel. [Python, 2
IDLE. baiT-xoa u uHTEpIIpeTanusl.
ITprmeps! MPOCTHIX IPOrpaMM Ha

Python.
CuHTaKcuc s3bIKa aBJIAIONINE IIpopaboTtka €0HOTO CTHBIIN ompoc,
9
CTPYKTYpHI. THIIBI TaHHBIX. Mate€puaia, pelICHHE 3a1ad, IIPOBEPKA
CIHCKH, KOPTEXKH, CIOBAPH MOATr0TOBKA K cJayue 3a4yeTa pelIeHus 3a1a4
b b b

IOHUKOJI, 1aThl. O030p MOJIE3HBIX
MonyJiel. PerynsipHblie BbIpaskeHus
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VY I1bSHOBCKHI rOCY1apCTBEHHbIH YHUBEPCUTET Popua
®-Pabouast mporpaMma JUCHUIITAHBI
['eneparopsl, UTEPATOPHI, [IpopaboTka y4eOHOT0 YCTHBIN OIPOC,
JIEKOPaTOpPbl METOJIOB U KJIACCOB. marcpralia, pCIICHUC 3ajad, [POBCPKa
Itertools. Dict u list IMOJArOTOBKA K cla4e 3a4eTa 4 peleHus 3aaa4
comprehensions. CHHTaKCHYECKUi
caxap B Python
Pazjen 2. Pa3uble cTH/IM HAIMCAHUS NPOTPaMM
[TponienypHoe nporpammupoBanue, | [IpopaboTtka yueOHOro YCTHBIH OIpocC,
0COOEHHOCTH, XapaKTEepHbIE JIJIs Matrepuaia, pCIICHHC 3a1ad, 4 IIPOBEPKa
Python IMOJArOTOBKA K cade 3a4eTa peleHus 3aaa4
OOIT 0COBCHHOCTH, XapaKTepHBIE [IpopaboTka y4e0HOTO YCTHBIH OIpoc,
MaTepuaia, pelieHue 3ajad 4 MIpOBEpKa
st Python P > P ad, PoBep
MOJITOTOBKA K CJa4e 3aueTa penieHus 3a1a4y
OYHKIIUOHATBHOE [IpopaboTka y4eOHOro YCTHBIH OIpoc,
IPOrpaMMHUpPOBaHKE, OCOOEHHOCTH, | MaTepraja, peleHUe 3akad, 4 IIPOBEPKa

xapakTepHsie s Python

IIOAIrOTOBKA K CAAa4YC 3a4€Ta

pEeIICHUA 3aaa4

Pa3nes 3. TexHosiorum nporpaMMupoOBaHus

[{uksn pa3paboTKH.

[IpopaboTka y4eOHOro

YCTHBIH OIpoc,

HpO(bI/IJII/IpOBaHI/Ie, oTiajgKa, Mmarcpuaia, pCUICHUC 3aaad, 4 ITPOBCPKa
TecTupoBanue. Perosutopun MOATOTOBKA K C/aue 3auera pelIeHus 3a1a4
Mopnynu. MaTerpanus ¢ [pyrumMmu [IpopaboTka y4eOHOro YCTHBII OIPOC,
SI1. Co3nanue cBOUX MOAYJEH U Marcpualia, pCUICHUEC 3aja4, 4 MIpOBEPKa

IIaKCTOB

IIOAT0OTOBKA K CAa4Y€ 3a4€Ta

pelieHus 3aaa4y

Pa3nea 4. [Ipumenenne si3pika Python B pa3ubix o0J1acTsix

Python u cepBepHbIil CKPUNITHHT.
Python u Beruucnenus. Python u

[IpopaboTka y4eOHOro
MaTepuaia, pelieHue 3ajad,

YCTHBIH OITpOC,
IIPOBEpPKa

nporpammst ¢ GUL Python, web u | TOAITOTOBKA K ¢/1ate 3aveTa 4 peleHus 3a1a4
xml

OddexTuBHBIE OUOTNOTEKH IIpopaboTka y4eOHOro YCTHBIN OIpOC,
paboTel ¢ faHHBIMU Ha Python: Marepuaia, pelICHHE 3a1ad, IIPOBEPKa
numpy, pandas. Marmrmoe IIOArOTOBKA K cJlaye 3a4eTa 4 peleHus 3a1a4d

obyuenue Ha Python: sk-learn.
Busyanu3anus ganaeix Ha Python

11. YYEBHO-METOJUYECKOE U UTH®OPMALIMUOHHOE OBECIIEYEHUE

JNCHUIIVINHBI

a) CnHucoK pekoMeH1yeMoii TuTepaTypsbl

OCHOBHAas

1. 3narononbsckuit .M., OcHOBBl nporpammupoBaHusi Ha s3bike Python: yuyeOHuk /
3natononbckuit [I. M. - M. : JIMK IIpecc, 2017. - 284 c. - ISBN 978-5-97060-552-3.—
URL: http://www.studentlibrary.ru/book/ISBN9785970605523.html

2. ®enopos, M. FO. IIporpammupoBaHue Ha sI3bIKE BBICOKOTO YpoBHs Python : yueOHoe
nocooOwue Jutst MpukiaaHoro 6akamaspuata / 1. FO. demopoB. — 2-¢ u3., nepepad. u jom.
— Mocksa : U3gatensctBo HOpaiit, 2019. — 161 c. — (bakanasp. [IpuknagHoit kypc).

®dopma

9us 12



http://www.studentlibrary.ru/book/ISBN9785970605523.html

MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO

o o Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

®-Pabouast mporpaMma JUCHUIITAHBI

— ISBN 978-5-534-10971-9. — Tekcr : anmektpoHHbIi / OOpa3zoBarenbHas miaTdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/437489
JIOTIOJTHUTEIbHAS

1.

Jlygano Pamanpo, Python. K Bepmmaam mactepcrBa / Jlyaano Pamanwo - M. : JIMK
[Ipece, 2016. - 768 c. - ISBN 978-5-97060-384-0. — URL:
http://www.studentlibrary.ru/book/ISBN9785970603840.html

Makkuunu Y., Python u ananu3 maHusix [DaeKTpoHHbIi pecypc] / Yac MakkuHiu -
M. : AMK Ilpecc, 2015. - 482 c. - ISBN 978-5-97060-315-4 — URL:
http://www.studentlibrary.ru/book/ISBN9785970603154.html

A Dpuk Conem, [IporpaMMupoBaHre KOMIIBIOTEPHOTO 3peHHs Ha s3bike Python
[DnexTponnslit pecypc] / An Dpux Conem - M. : JIMK Ilpecc, 2016. - 312 c. - ISBN
978-5-97060-200-3 — URL:
http://www.studentlibrary.ru/book/ISBN9785970602003.html

KapkoBa, l'asimna AnexkceeBHa. MeToabl NPOrpaMMHpPOBAHUS U MPUKIIATHBIC
aNropuTMBI : yueb.-meto. mocodue / XKapkosa ['anuna AnekceeBHa, A. B. XKapkos ;
Vul'yV, ®MUuAT. - Vieaaosck : Yul'y, 2018.

Panee Cepreit MuxaiinoBud. 3agayu MO MPOrpaMMUPOBAHUIO U OCHOBHBIE
QITOPUTMBI : y4eOHO-MeToi. mocobume mo kypcy "Hudopmaruka". Y. 1 / Paneen
Cepreit MuxaiinoBud. - YaesHoBek : Yal'V, 2009. - 3arn. ¢ skpana; Mmeercs neu.
aHayor. - ONeKTpoH. TekcroBele mgaH. (1 ¢ain : 678 Ko6). — URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/778

PaneeB Cepreit MuxaitioBud. 3agaud 1O NPOrpaMMHpPOBAHUI0 U OCHOBHBIE
AITOPUTMBI : yueb.-MeTo. mocobue no kypey "Mudopmaruka”. Y. 2 / Paniees Cepreit
MuxaiinoBud. - YabsiHoBck : Yal'V, 2009. - 3arn. ¢ skpana; Mmeercs ned. aHanor. -
OnekTtpoH.  TekctoBele  gaH. (1 ¢daiim  : 364 K6). —  URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/776

VYrapoB Bramumup BacunbeBuu. TexHomorus mporpaMMUpOBaHUS : y4ued.-MeTof.
nocobue: B 2 4. Y. 1 / Yrapo Bnagumup Bacunseuu; Y'Y, ®DMullT. - YibsHoBCK
: Yal'y, 2011. - un. - 3ari. ¢ 3kpana; Mmeercs ned. aHaior. - DJIEKTPOH. TEKCTOBBIE
JIaH. (1 daiin : 1,25 Mo). — URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/580

VYrapos Bnanumup BacunbeBuu. TexHosorus mporpaMMUpOBaHus @ y4ded.-METOJ.
nocobue: B 2 4. Y. 2 / YrapoB Binagumup Bacunsesuy; Yul'Y, ®MulT. - YiabsHOBCK
:Ynl'Y, 2011. - un. - 3arn. ¢ skpana; Mimeercs ned. aHaior. - DJIeKTPOH. TEKCTOBBIE
nad. (1 ¢aiin : 2,97 M6). — URL: http://lib.ulsu.ru/MegaPro/Download/MObject/581

yueOHO-MeTo A4 ecKas

1. CaBunos 0. ' Metoauueckue yka3aHus JUIsl CAMOCTOSITENIbHONW pabOThI CTYAEHTOB IO
muciumuinae  «IIporpammupoBanue Ha Python» nmst crynenToB OakamaBpuarta 10
Hanpasienuto 01.03.02 «[Ipuknannas matrematuka u uapopmaruka» / FO. I'. CaBuHOB. -
VapsHoBek @ Yal'V, 2022. - 5 c¢. - Heony6nukoBanusii pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/13208

CoriacoBaHo:
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0) [Iporpammuoe odecnieuenne: MoiiOduc Crannaptaeiii, AnbT Pabouas cranmus 8.

B) I[Ipodeccuonanbubie 0a3b1 JAHHBIX, HHPOPMANMOHHO-CIIPABOYHbIE CHCTEMBI

1. D71eKTPOHHO-0UOINOTEeYHbIE CUCTEMBI:

1.1. Hudposoii obpazoBarenbHbiii pecypc I[PRsmart : snexTpoHHO-OMOIMOTEYHAS
cucrema : caiir / OOO Kowmnanms «A#t Ilm Ap Menuma». - Caparos, [2024]. — URL:
http://www.iprbookshop.ru. — Pexxum mocTyma: uis 3aperHCTpHp. MMojb3oBareiei. - Tekcr :
AJIEKTPOHHBIN.

1.2. O6pasoarenbhas miargopma IOPAWT : 06pa3oBaTesbHbIil pecype, IeKTPOHHAs
oubmuoreka : caiir / OO0 Dnekrpornoe m3garenbcTtBo KOPAUT. — Mocksa, [2024]. - URL:
https://urait.ru. — Pexxum noctyma: s 3aperucTpup. mojb3oBarene. - TeKCT : AIEKTPOHHBIH.

1.3. baza nanubix «3JnekTpoHHas oubnuoreka Texuudeckoro BY3a (ObC «Koucynbrant
CTYACHTA») : AJIEKTPOHHO-OMOIMoTeuHas cuctema : cat / OOO Ilomurexpecype. — Mocksa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum noctyma: s
3apPErUCTPUP. MOJIb30BaTENEH. — TEKCT : JIIEKTPOHHBIN.

1.4. KoHCy/bTaHT Bpaya. DJICKTPOHHAS MEIUIIMHCKAs OMbIMoTeka : 0a3a JaHHBIX : CalT /
OOO Beicmiasg mKona OpraHu3aluud M yOpaBi€HUs 3apaBooXpaHeHueM-KoMIuieKCHbIM
MEIUIIMHCKUI KoHcanTuHr. — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexwm
JOCTyTa: JIJIsl 3apETUCTPUP. MoNb3oBaTeneil. — TeKCT : AIeKTPOHHBIN.

1.5. bonbmmas meauiuHckas OMOIMOTEKA © SJIEKTPOHHO-OUOIMOTEUHAsI CUCTEMa : CaMT /
0OOO bykar. — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum mocryma:
JUISL 3apETUCTPUP. MOJIb30BaTENEH. — TEKCT : JIIEKTPOHHBIN.

1.6. OBC Jlans : anekTponHO-O0ubOMMOTeUHas cuctema : cailt / OOO OBC Jlanb. — CaHKT-
[TerepOypr, [2024]. — URL: https://e.lanbook.com. — Pexum nmocryma: uisi 3apeructpup.
OJIb30BaTeNeil. — TEKCT : AIEKTPOHHBIN.

1.7. 9bC Znanium.com : 3JIEKTPOHHO-O0MOMMOTeUHas cuctema : cat / OO0 3HaHuyM. -
Mocksa, [2024]. - URL: http://znanium.com . — Pexum poctyma : Ui 3aperucTpup.
MoJb30BaTeNe. - TEKCT : JIIEKTPOHHBIM.

2. Koncyasrantllinioc [DnekTpoHHBIN pecypce]: cripaBouHas npaBoBas cucrema. / OO0
«Koncynperant [Imtocy - DnexTpoH. naH. - Mocksa : Koncyneraatllmroc, [2024].

3. ba3bl nannbIx nepuoauyeckux uzganmii: eLIBRARY.RU: nayuynas snekrponHas
6ubmuoreka : caiitr / OOO «Hayunas DnexkrponHas bubnuoreka». — MockBa, [2024]. — URL:
http://elibrary.ru. — Pesxxum moctyma : st aBTOpU3. MOIb30BaTeIel. — TEKCT : JIeKTPOHHBIN

4. ®enepanbHasi rocyaiapcrBeHHas umHpopmanuoHHasi cucrema «HanmonaabHas
3JIEKTPOHHAsI OU0JMOTeKa» : eKTpoHHast Oubmmoreka : caidt / ®I'BY PI'b. — Mockasa, [2024].
— URL: https://H36.pd. — Pexxum goctyna : s noiap3oBareseil HayyHoi 61OanoTeku. — TeKcT :
3JIEKTPOHHBIMN.
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5. Poccmiickoe odpa3zoBanme : dbenepanbubiii mopran / yupeautenb OIAY «DULTO».
— URL: http://www.edu.ru. — Tekcr : 3J1eKTpOHHBIHA.

6. DJekTpoHHAas OubanoTeunas cucrema Yial'y : Moayns «DIeKTpOHHAS OUOITHOTEKA
ABUC Mera-ITPO / OO0 «/lata Dxcrpecc». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pesxxum
JIOCTYTIA : JUIA TIOJIb30BaTeNel HayqHOH OMOIMoTeKH. — TEeKCT : 3JeKTPOHHBIN.

CorJacoBaHo:

/ / /

JlomxkHocTb cotpyanuka YUTT DOUO MOAMHCH nara

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHbI:

Ay,I[I/ITOpI/II/I JJIA ITPOBCACHU S HCKHHﬁ, CCMHHApPCKHUX 33.H$ITI/II71, AJI IPOBCACHUA TCKYLICTO
KOHTPOJIA U HpOMC)KyTO‘-IHOI\/JI aTTeCTallu, I'pyIIOBLIX U HHAWNBUAYAJIbHBIX KOHCy.JII)TaIII/If/'I.

13. CIIEIMAJIBHBIE YCJIOBUA JJIS1 OBYUYAIOIIUXCA C OT'PAHUYEHHBIMH
BO3MOXHOCTAMMH 310POBbSA

B cnysae HEOOXOOUMOCTH, OOydYalOUIMMCS W3 YHCIAa JIMI C OrPaHUYCHHBIMHU
BO3MOXHOCTSIMM 3]I0pOBbsl (IO 3asBJICHUIO OOYyYaroIlerocs) MOTYT NpeajaraThCsi OJHU U3
CIIEAYIONIMX BapHaHTOB BOCHPHUATHA HWHQPOPMAIMKA C YYETOM WX HWHAWBUAYAIbHBIX
NCUXO0(PU3UUECKUX 0COOEHHOCTEH:

— JUIS JIMII ¢ HApYIICHUSIMU 3PEHHS: B IeYaTHOUW (hopMe yBEeIHMUeHHBIM MpH(TOM; B hopme
AJIEKTPOHHOTO JIOKyMEHTa; B (opme ayauodaiina (mepeBos ydeOHBIX MaTepHalioB B
aymuodopmar); B medaTHOW ¢opme Ha s3bike bpaiins; WHIMBHIyadbHBIE KOHCYJIBTAI[UH C
HpUBJICUEHUEM TH(IIOCYPIOTIEPEBOAUNKA; MHIUBUAYAJIbHBIE 33JaHNs U KOHCYJIbTALIUY;

—JUld JILl C HapylIeHUsIMU ciayxa: B InedatHoil ¢opme; B (opme 3JIEKTPOHHOTO
JIOKYMEHTAa; BUeOMaTepHalIbl C CyOTUTpaMU; MHIUBUAYaIbHbIE KOHCYJIBTAIIMM C IPUBJICYCHUEM
CYpZIOTIEPEBOIUMKA; UHANBUIyAIbHbIEC 3a]JaHUS U KOHCYJIbTAIINH;

— AN JMI ¢ HapyLIIEHWsIMHM OIOPHO-ABMUIraTelIbHOIO ammapara: B IMe4aTHOM Qopme; B
dopMe DIEKTPOHHOTO JOKyMeHTa; B (Gopme aymuodaiina; WHIMBUAYyaIbHBIC 3aJaHUS U
KOHCYJIbTAIMH.

B ciry4ae HEOOXOIUMOCTH WCITOJI30BAHUS B y4aeOHOM rporiecce
YaCTUYHO/MCKIIIOYUTENBHO JUCTAaHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJOIMH, OpraHu3aIus
pabotsl IIIIC ¢ oOyuatomumucs ¢ OB3 u mHBanuaaMu OpeaycMaTpUBAaeTCsl B AJIEKTPOHHOU
UH(POPMALIMOHHO-00pa30BaTENbHOM Cpefie C y4eTOM HX HHIUBUAYAIbHBIX NCHUXO(DU3MUYECKHX
0COOEeHHOCTEH.

Pa3paboTunk @%’ JIOLIEHT Caunos [O.I'.
L

JIOJKHOCTD DdUO
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