OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA3OBATEJIBHOE
YYPEXJAEHUE BBICHIEI'O OBPA3OBAHUA

«OPEHBYPI'CKHI TOCYJAPCTBEHHBIIN ATPAPHBIII YHUBEPCUTET»

PABOYASA IPOT'PAMMA JTUCHUIIJIMHBI

b1.B.06 TIPOTPAMMMUWPOBAHMUE HA A3BIKE PYTHON

Hanpasienue noaroroBku (cnemuajbHocTh) 09.03.01 UndopmaTrnka U BLIYHCIUTEIbHAA
TeXHHKA

IMpoduas moaAroToBKM (cnenuaan3anus) ABTOMATH3MPOBAHHbIE CHUCTEMbI 00padOTKH
uH(pOpPMALMHU U YIPaBJIeHUS

KBanudukanusa BHINYCKHUKA OaKagaBp

®opma 00yyeHUs1 OUHAS



1. Ilesin ocBOCHMS TUCHUTIINHBI
- OBJIQJICHHE CTYJCHTAMH SI3BIKOM IPOrPaMMHUpPOBAHHUS BBICOKOTO YpoBHsi Python,
METOJIaMH MPOLIETYPHOT0 U 00BEKTHO-OPUEHTUPOBAHHOI'O ITPOrPaMMHUPOBAHMUSL.

2. MecTo TUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

Huctummaa b1.B.06 TlporpammupoBanue Ha si3pike Python otHocuTcss k wacTw,
dbopmMupyemMoil ydaCTHHKaMH OOpPa30BaTEeNbHBIX OTHONICHWH ydeOHoro muaHa. TpeOGoBaHUs K
MPEIIECTBYIOIMM 3HAaHUAM IMpeAcTaBieHbl B Tabmume 2.1.  IlepeueHp aucuMmiuH, aJis
KOTOpBIX auciummHa «[IporpaMmupoBanue Ha si3bike Pythony siisiercst ocHoBomonararoriei,
npezcTaBieH B Tabmure 2.2.

Ta6auua 2.1 — TpeGoBaHus K NPePEeKBU3UTAM AUCHUIIIMHBI

Komnerenuus JucrumiHa
IK-1 [IporpammupoBanue Ha si3bike C++
TexHoJI0rus NporpaMMHUPOBAHUS
Tabaunna 2.2 — TpeOoBaHUs K MOCTPEKBU3ZUTAM M CIUANJINHbI
Komnerenuus Hucnunnnna
K-1 OOBEKTHO-OPUEHTUPOBAHHOE TPOTrPAMMHUPOBAHNE
[TapannenpHOe NPOrpaMMHUPOBAHKE

3. [lepevyenb NJIaHUPYEMBIX Pe3yJIbTATOB 00y4eHUs M0 TUCHHUILINHE, COOTHECEHHBIX
¢ IJIAHUPYEMBIMHU pe3yJibTaTaMHU 0CBOEHHSI 00pa30BaTeIbHOIi NPOrpaMMbl

Tabuauua 3.1 — B3anmMocBsi3b INIAHUPYEMBIX Pe3y/1bTATOB 00y4eHHUsl 0 JUCHHUILIHHE U
IUIAHMPYEMBbIX Pe3y/1bTATOB OCBOCHHS 00Pa30BAaTe/IbHOM MPOrPaMMbI

Ko nu HaumeHoBanune Koa u HaumeHoBanune IInannpyemblie pe3yabTaThl
KOMIIeTEeHIIUH HHIMKATOPA 10CTHKEHUS 00y4eHMs 10 AUCUMIINHE
KOMIIeTeHIIUH (MOIVJII0)
[1K-1 Cnocoben [IK-1.1 3naTe: MeTomonorun |3uams:
pa3pabaTbiBaTh TpeOOBaHUs | pa3paOOTKU MPOrpaMMHOIO  |[PUHIUIIBI pa3paboTku
U IPOEKTUPOBATh obecreueHus IIPOrpaMMHOI0 00€ecredeHu .
IIporpaMMHO€E oOecrieueHne Ymemy:

OCYIIECTBIISATh ITPOSKTUPOBAHUE
POrpaMMHOI0 00ECIICUCHUSI.
Braoems:

HABBIKOM COOpKHM KOMIIOHEHT
MPOrPaMMHOTO 00ECTICUECHHUSI.




[TK-1 Cnocoben
paspabaTsiBaTh TPeOOBAHUS
Y TIPOEKTUPOBATH
IIporpaMMHoOe obecreueHme

ITIK-1.2 YMerb: pa3pabaTbiBaTh
TpedoBanus k I10;
OCYILIECTBIATH IPOEKTUPOBAHUE
0.

3Hams.

IIPUHLIMTIBI pa3paboTKu
MIPOrPaMMHOTO 00ECTICUCHHSI.
Ymems:

OCYIIECTBJISATh MPOCKTHUPOBAHHE
MIPOrPaMMHOTO 00ECIICUCHHMS.
Braoems:

HAaBBIKOM COOpPKHM KOMITOHEHT
MPOrPaMMHOTO 00ECTICUCHHUS.

IIK-1.3 Bnagers: HaBBIKOM
cOOpKH MOAYJIell 1 KOMIIOHEHT
110

3namy:

IIPUHLIMATIBI pa3paboTKH
MIPOrPaMMHOTO 00ECTICUCHHS.
Ymemu:

OCYIIECTBJIATh MPOCKTHPOBAHHE
MIPOrPaMMHOTO 00eCIeUeHHSL.
Braoemy:

HAaBBIKOM COOpPKHM KOMITOHEHT
MIPOrpaMMHOTr0 00ecreueHHUs.

4. O0beM THCHUILIUHBI

O6bvem mucummmbel B1.B.06 IlporpammupoBanue Ha s3bike Python cocraBiser 4
3auetHbIX(bie) enuHun(sl) (3E), (144 akameMudeckMxX 4YacoB), pacrpeneneHue o0bEéma

JUCHUIIMHBL Ha KOHTAaKTHYIO paboTy o0OydYaromuxcsi C MpenojaBaTeieM

(KP) u nHa

caMOCTOATeNIbHYI0 paboTy oOydarommxcs (CP) mo Buaam y4eOHBIX 3aHSATHNA W TIO MEpPUOJIAM
oOydeHwus mpeacraBiieHo B Tabuuie 4.1.

Tabauua 4.1 — Pacnpenenenue o0 beMa JTUCUMILIHHBI
110 BUAAM Y4eOHBIX 3aHATHI U 110 MepHoAaM 00y4YeHHUs1, aKaJeMUYECKHE YAChI

Bun yueOHoit paboThl

Hrtoro
CP

Hroro
KP

Cemectp Ne5

KP CpP

Jlexuum (JI)

16 16

JlabGopaTopHbIe pabOTHI
(JIP)

IIpakTnyeckue 3aHATUSA
d13)

34 34

CemuHappl(C)

KypcoBoe npoextupoBanue
(KII)

CamocrosTebHas pa60Ta

90 90

[TpomexyTouHas
aTTecTanus

HaumenoBanue Buna
IIPOMEKYTOYHON
aTTecTalid

DK3aMeH

Bcero

54 90 54 90




S. CTpyKTypa u coaepKaHue AUCHUIIHHBI
CrpykTypa U cofepkaHue TUCLHUILUIMHBI IpeAcTaBieHbl B Tabuune 5.1.

Tabauua 5.1 — CTpyKTypa u coaep:KaHue TUCHUIIIUHbBI

OO0beM paboOTHI IO BUAAM YUEOHBIX 3aHATHH, ’Eﬁ w
aKaJeMUYECKUE Jachl E §
()
H q)
Q
g| = 5|2z |8 |&| & ° 2 E
= S| = 3 %‘ = Z = 5t w g
2 S| 8| z| |88 |2 . 2| E 2 & B
HanmeHoBaHue Tem Sl ol & 9 2] EIX éc s 8l g| = S 85
(&) @] o
Sl 5| 2| E|E| &2z 558 =| 8| 2E:
S| 55| E|E|E25f¢e| B| Fif
Sl 2|l 2| 3| F|5-8¢ggl 8| o s =5
S| x| ol 2|8 & w Al o g o
ol B o = b = > o =
S| gl |E|5E |§ |g| §| =&
s | & S|l= 5 |8 2| g 7 2
= = olsE o = <] =) H
> g ™ < = e, o
= @] = A
Tema 1. BBenenue B
POIEyPHOE 5 | 4 8 7 [K-1.1, 1K-1.2,
MporpaMMHpOBaHuE Ha IK-1.3
sa3pike Python.
Tema 2. TUnel JaHHBIX B 5 | 2 4 8 7 IIK-1.1, I1IK-1.2,
si3pike Python. I1K-1.3
Tema } 3. Tunel [K-1.1, [IK-1.2,
KOJUIEKIIMA B s3bIke| 9 | 2 4 8 7
I1K-1.3
Python.
Tema 4. VYnpapistonue MK-1.1, TIK-1.2,
CTpYKTYphl U (yHKIMU B| 5 | 4 8 8 7
I1K-1.3
s3pike Python.
Tema 5. Moaynu B si3bIke 5 | o 6 8 7 I1K-1.1, I1IK-1.2,
Python. IK-1.3
Tema 6. OOBEKTHO-
OpPUEHTUPOBAHHOE 5 | 4 8 8 7 IIK-1.1, I1IK-1.2,
MpOrpaMMHpPOBaHUE B IK-1.3
a3pike Python.
KonrakTHas paGora| 5 | 16 34 4 X
CamocTosiTeJIbHAN 5 48 42 x
padora
O0BbeM AMCHUILIMHBI B 5 | 16 34 48 2| a4 X
ceMecTpe
Bcero mo gucuuminge 16 34 48 421 4




5.2. Tembl KypcOBbIX padoT (POEKTOB)

5.3. TeMbl HHAUBUAYAJBHBIX JOMAIIHUX 3aaHUI (KOHTPOJIBHBIX padoT)

1) Coszmats dynkiwmio calc(a, b, operation). Onucanre BXOAHBIX TApaMETPOB:

1. IlepBoe uncio

2. Bropoe uucino

3. JlelicTBue HaJ HUMM:

1) + CnoxuTthb

2) - Boiuects

3) * YMHOXUTH

4) / Pa3znenuthb

5) B ocrampHBIX chmydasx (yHKOMs ~J10JDKHa  Bo3Bpamath 'Omepamus  He
nojaiep>kuBaercs'.

2) Hanummute mporpammy, KoTopas OyaeT BBIBOJWTH HEUETHBbIE YMCJAa U3 CIHCKa U
OCTAHOBUTCSI, €CIIM BCTPETUT uncio 139.

3) Co3naiite cnimcok [ 18, 14,10, 6,2 ] ¢ nomomrsio ¢pynkiuu range().

4) Mau cnimcok Ist = [11, 5, 8, 32, 15, 3, 20, 132, 21, 4, 555, 9, 20].

Heo0xoaumo BeIBECTH 3JIEMEHTHI, KOTOpble OJHOBpeMEHHO 1) menbie 30 u 2) nensarcs
Ha 3 0Oe3 octaTka. Bce ocranbHble 3JIEMEHTHI CIIMCKAa HEOOXOANMO IPOCYMMUPOBATh U BBIBECTH
KOHEUYHbIN pe3ysbTart.

5) Hanucats dynkuuto month_to_season(), kotopasi mpuHUMAeT 1 aprymMeHT - HOMEp
Mecsla - U BO3BpallaeT Ha3BaHHUE CE30HA, K KOTOPOMY OTHOCHUTCS 3TOT MECHILL.

Hanpumep, nepenaem 2, Ha BbIXOZ€ OJydaeM '3uma’.

6) Pabora co cnuckamu:
. Co3aTe NpOU3BOJILHBIN CIUCOK
. J100aBUTH HOBBIM PJIEMEHT THIIA Str B KOHEI] CIIHCKa
. JloOaBHTEL HOBEIH 3JIEMEHT TUIIA INt HA MECTO C MHIEKCOM
. JlTobaBHTEL HOBEIH 351eMeHT THa list B KoHelr crincka
. J106aBuUTh HOBBII 2JIeMeHT TUMa tuple Ha MeCTo ¢ HHICKCOM
. [lomy4uTh 3JIEMEHT IO UHAEKCY
. YIanaTh 3JIEMEHT
. HaliTn 41cII0 NOBTOpEHUH 2JIEMEHTA CITUCKA.

7) Pabota co cnoBapsmu:

1. Co3naTh NpOU3BOJBHBINA CIOBAaph

2. J100aBUTh HOBBII 3JIEMEHT C KJIFOYOM THIIA Str ¥ 3HaueHueM Tuma int

3. JloGaBUTh HOBBIA 3JIEMEHT C Kio4yoM Thmna kKoprex(tuple) u 3HaveHwem THma
cricok(list)

4. IToay4uTh 3JIEMEHT I10 KIII0Uy

5. YaanuTe 31€MEHT 10 K04y

6. I[Tony4nTh CIMCOK KIIFOYEH CIOBAPSL.

8) PabGoTa co MHOKECTBaMU:

1. Co3nath MHOXKeCTBO(SEL)

2. Co3nath Hen3MeHsiemoe MHOecTBO(frozenset)

3. BbInoaHUTH onepanuio 00beINHEHUs CO3/1aHHBIX MHOXKECTB

4. BBINOJHUTH ONEPALIMIO [TEPECEUEHHs CO3JaHHBIX MHOXKECTB.

9) PaGoTa c kopTexamu:

[TpoBepuTh, €CTh 1 B TTOCIEAOBATEIBHOCTH TyOIUKATHI.

0N DNk~ W —

5.4 Bonpocsl 1J1s1 CAMOCTOATEJIBHOT0 U3YYECHHUSATIO 0YHO (popme 00yUeHHs

JlaHHbIi Bu paboThl HE IPETYCMOTPEH Y4eOHBIM MJIAHOM



6. YueOHO-MeTOAMYeCKOe U MHPOPMALMOHHOE 00ecniedyeHHe U CIUNINHBI

6.1 OcHoBHasi yueOHas1 IUTEPATYPa, HEOOXOAUMASI JISI OCBOECHUS TUCUUIIIIMHBI

1. KonsipuH, A. C. [IporpammupoBanue Ha Python : yuebroe nmocodue / A. C. KombipuH,
T. JI. CanoBa. — Mocksa : ®JIMHTA, 2021. — 48 ¢. — ISBN 978-5-9765-4753-7. — Tekcr :
AJICKTPOHHBIH // JlaHb : 2IEKTPOHHO-OMOIMOTEUHAS CUCTEMA.

2. Ilonynanos, JI. B. IlporpammupoBanue B Python 3 : yuebnoe mocobue / /1. B.
[Monynanos, C. P. Abxromesa, A. M. EdumoB. — Yda : baml'V, 2020. — 164 c. — ISBN
978-5-7477-5230-6. — Texkcr : 35ekTpoHHbIH // JlaHb : 37eKTpOHHO-0MOIMOTEUHAsI cCCcTEMa.

6.2 JlomoanuTesibHAsi y4deOHast JuMTeparypa, Heo0XoauMasi JJasi OCBOEHHUA
AUCHUITHHBI

1. 3sikoBa, I'. B. OcHOBBI mporpammupoBanus Ha si3bike Python : yueOHo-Meroandeckoe
nocodue / I'. B. 3pikoBa, A. C. I[Tonos, T. H. Canyrneuesa ; Hayunblil pegaktop I'. B. 3p1koBoH.
— 2-¢ u3na., crep. — Mocksa : ®JIMHTA, 2020. — 135 ¢. — ISBN 978-5-9765-4430-7. —
TexcT : anexTpoHHBIH // JIaHb : AIEKTPOHHO-OUOIMOTEUHAs CHCTEMA.

2. Kocunun, 1. YO. S3b1k mporpamMmmupoBanust Python : yae6HO-MeToanueckoe mocodue /
1. 0. Kocurun. — Munck : BI'Y, 2019. — 136 ¢. — ISBN 978-985-566-746-0. — Texkcr :
2JIEKTPOHHBIH // JIaHb : 3IEeKTPOHHO-O0MOIMOTEUHAs CUCTEMA.

6.3 MeToan4yeckue MaTepuaibl A5 00y4arOmMXCsi 0 0CBOEHUIO M CIUTIIHHBI
- TCMAaTUYCCKOC COACPKAHNC JUCHUIIIINHBI.

7. TpebGoBanuss K MATepHAJbLHO-TEXHHYECKOMY H Y4eOHO-MeETOAHYECKOMY
COJIEPKAHUI0 TUCIUTLTHHBI

7.1 YueOHbIe ayAUTOPUM VISl IPOBeAeHUsI YIeOHbIX 3aHATHI N0 IUCHUIINHE

3aHATUS JEKIMOHHOT'O THIA IPOBOJAATCS B Y4eOHOW ayIUTOPUU I TPOBENCHHS
3aHATUHN JEKIIMOHHOTO THIIa C HA0OPOM JIEMOHCTPAIMOHHOT 0 000pYy10BaHus, 00ECIeYnBalone
TeMaTUYECKUE WIIIOCTPAlUM, YKOMIIJIEKTOBAHHOM CIELHaIu3UpPOBaHHON MeOenbio u
TEXHUYECKUMH CPEACTBAMH O0YUCHHUS.

3aHATHA CEMMHAPCKOrO THUIA MPOBOAATCS B y4E€OHBIX ayAMTOPHUSIX AJId HMPOBEINCHUS
3aHATHH CEMHMHApPCKOTO THIA, YKOMIUIEKTOBAHHBIX CIIEUATN3UPOBAHHONW MeOenblo U
TEXHUYECKUMH CPEACTBAMH 00yUYEHUSI.

KoHncynbTanuu no AMCUUIUIMHE MPOBOAATCS B YUEOHBIX ayJUTOPHUSIX Ui TPYNIOBBIX U
UHAMBUAYAIbHBIX KOHCYJbTAlUM, YKOMIIJIIEKTOBAHHBIX CIIEHHUAIM3UPOBAHHON MeOenblo |
TEXHUYECKUMH CPEACTBAMH O0YyUECHHS.

Texkymuil KOHTPOJIb U MPOMEKYTOUHAS aTTECTALUS IPOBOIUTCS B yU€OHBIX ayIUTOPUAX
JUIds  TEKyLIero KOHTPOJAs U  NPOMEKYTOYHOM  aTTecTallud,  YKOMIUIEKTOBAHHBIX
CIEeLUAIM3UPOBAHHON Me0ebl0 U TEXHUUYECKUMHU CPECTBAMU 00 yueHUsI.

CamocrosiTenpHass  paboTa  CTYJIEHTOB  IPOBOAUTCS B NOMEIUEHUSX I
CaMOCTOSITENIbHOW ~ paboThl,  YKOMIUIEKTOBAHHOM  CHEIHAIM3UPOBAHHOW  MeOenpblo U
TEXHUYECKUMH CPEACTBaMH 00y4yeHHs. YueOHOe 000pyIoBaHHE XPAHUTCS U OOCITYKHBAETCS B
MOMELIEHUSX U1 XpaHEHUS U MPOPUIAKTUYECKOr0 00CIIy)KUBaHHs yueOHOT0 000pyA0OBAHMUSL.

7.2 IlepeyeHb 000py10BaHNsI U TEXHHUYECKHX CPeJACTB 00y4eHHsl 10 TUCHUITINHE
[TepcoHanbHbBIE KOMITBIOTEPHI IO KOJIUYECTBY 00yUYaIOIIUXCS B TPYIIIIE

7.3 KoMIuieKT JIMIIEH3HOHHOTO M CBOOOJHO PacHpoCTPaHsieMOro NMpPOrpaMMHOIO

06ecneqe1ﬂm, B TOM YHUCJIE€ OTECYECTBECHHOI'O I[pOI/ISBOIlCTBa
1. MS Office



7.4 CoBpemennble mnpodeccHoHAJbHbIe ©0a3bl JAHHBIX W HHPOPMANMOHHO-
CIPaBOYHbIE CHCTEMbI
1. KoncynbTanT + .

OueHouHble MaTepuaibl [Js MPOBEACHUS TEKYILIEro KOHTPOJIS U MPOMEKYTOUHOU
aTTecTaluy 00y4aroumxcs Mo JUCUUILIMHE NpecTaBiieHsl B [Ipunoxenun 6.



[Iporpamma pazpaborana B cooTBeTcTBHM ¢ DemepalbHBIl  TOCYAApPCTBEHHBIN
o0pa3oBaTelIbHBIA CTAaHAAPT BHICIIErO0 O0Opa3oBaHUsA - OakajJaBpHaT IO HAaIpPaBJICHUIO
nonroroBku 09.03.01 MudopmaTvika M BBIUMCIUTENbHAS TEXHHKA (NMpUKa3 MHUHOOpHAYKH
Poccun o1 19.09.2017 r. Ne 929)

Paspa6otan(u)

JIOLEeHT,K.T.H. Aty Tapaco A.Jl.
/7

PaGouas mporpamma paccmorpeHa u omoOpena Ha 3acemanuu kKademapbl Ludpossix
cucteM 00paboTku MHGOPMAIUU | yIpaBlieHus , TpoTokona Ne7 ot 22.02.2019

3aB. kadenpoit / [L& - Hlpeiinep M.IO.

[Iporpamma paccMOTpeHa M YTBEp)KIEHAa Ha 3aceJaHMu y4eOHO- METOIMYECKOM
xomuccud  MIHCTUTYT ynpaBiieHUs pUCKAMU M KOMIUIEKCHON 0€30IacHOCTBIO, TPOTOKOoN Ne7 oT
23.02.2019 r. ,

Jupexktop MHCTUTYT ynpaBiieHUs pPUCKAMHU A

1 KOMIIJIEKCHOMN 0€30M1aCHOCTBIO =/~ Sxosuesa E.B.



l[Ol'IO.JIHeHHH N N3MCHCHUSA

B paboueii nporpamme auctuniannel 51.B.06 ITporpammupoBanue Ha s3pike Python na
2020-2021 yueOHblii rox.

B nporpammy BHOCATCS CIEAYIOLINE U3MEHEHUS :

0e3 usmenenul

PaGouass mporpamma paccmoTpeHa U omobpena Ha 3acemanuu kKadenpel [udpoBsix
cucreM 00paboTku nHpOpMaMK U yrpaBieHus, mpotokox Ne 7 ot 10.02.2020 r.

3aB. kadeapoit / L é% R M.IO.IIpeiinep



l[Ol'IO.JIHeHHH N N3MCHCHUSA

B paboueii nporpamme auctuniannel 51.B.06 ITporpammupoBanue Ha s3pike Python na
2021-2022 yyeOHblii rox.

B nporpammy BHOCATCS CIEAYIOLINE U3MEHEHUS :

0e3 usmenenul

PaGouass mporpamma paccmoTpeHa U omobpena Ha 3acemanuu kKadenpel [udpoBsix
cucreM 00paboTkH HHpOpMAIMK U yrpaBieHus, mpotokon Ne 7 ot 20.03.2021 r.

3aB. kadeapoit / L é% R M.IO.IIpeiinep



l[Ol'IO.JIHeHHH N N3MCHCHUSA

B paboueii nporpamme auctuniannel 51.B.06 ITporpammupoBanue Ha s3pike Python na
2022-2023 yueOHblii roa.

B nporpammy BHOCATCS CIEAYIOLINE U3MEHEHUS :

0e3 usmenenul

PaGouass mporpamma paccmoTpeHa U omobpena Ha 3acemanuu kKadenpel [udpoBsix
cucreM 00paboTKH HH(POPMAIMK U yIIpaBieHus, mpoTokox Ne 7 ot 22.02.2022 r.

3aB. kadeapoit / L é% R M.IO.IIpeiinep



