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AHHOTANMA

A3pik mporpammupoBaHusi Python — 3To MOUIHBI WHCTPYMEHT [UIi CO3JaHHMS IPOTrpaMM Camoro
pa3HooOpa3Horo HazHayeHus. C ero MOMOIIBI0 MOJKHO PEIlaTh 331a4u Pa3IndHbIX THUIIOB.

Kypc mpusBaH HayuuTh mporpammupoBarh Ha Python, ocBonTh OCHOBHBIE OOBEKTHI M IPOLEAYpPHI S3bIKA
Python, metoas! 06paboTku ommnboK B si3pike Python.

1. leau u 3apauu

eap AUCUMNIMHBI
- 00y4eHre OCHOBAaM MMPOrpaMMHUpPOBaHus Ha s3bike Python.

33)13‘11/[ JAUCHUIIINHBI
- IMO3HAKOMUTH CTYACHTOB C OCHOBHBIMU KOHCTPYKIUAMU, 00BbEKTaMU H nponecaypamMu s3blKa Python;

- cdopmupoBaTh HaBBIKM HanucaHus 3()(EKTHBHOIO, MPOCTOrO, MOHATHOTO W THOKOTO KOJa,
OINTHMAJIBHOTO C TOUKHU 3PEHHSI MOBBIIICHUS CKOPOCTH U KadecTBa pa3paboTKu;

- Hay4uTh dPPEKTUBHOMY YIPABICHUIO MAMATHIO, METOAaM O00pa0OTKH OIHMOOK M TECTHPOBAHUS KoJa
Ha si3p1ke Python.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTh U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeJOBaHUN B
paMKax TeMaTW4eCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
[TIK-1 Criocoben cTaBuTh, GOpMaITU30BhIBaTh 1 |ACATCIbHOCTH

pemiarh 3a/1a4u, B ToM uncie pa3padarsiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCIIC0BaTh MAaTEMAaTHUCCKIE MOJICITH MaTeMaTUYeCKHe MOJAENH JUIsl ONHCAHHUS HM3ydaeMBbIX
M3y4YaeMbIX SBJICHHN U MPOIIECCOB, CHCTEMHO  |SIBIICHHH M MPOIIECCOB, OICHUBATh KAueCTBO pa3paboTaHHON
aHAIM3UPOBATh HAYYHBIC MPOOJIEMBI, TOTYYaTh |MOACIH

HOBBIC HayIHBIC PE3yJIbTaThl IIK-1.3 CmocobeH mnpuMeHsATh TeopeThdeckne | (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HaydyHOW 3a7jaye ¥ MHTEPIPETHPOBATH  IOJTYYEHHBIC

pe3yabTaThl

IMK-2 CriocobeH caMOCTOsTENTFHO WK B [MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ MPOBOJAWTH HaydHBIE
KadecTBe 4JieHa (PyKOBOAUTEIS) MaJIOTO HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
KOJIJIEKTHBA OPraHU30BbIBATh U MPOBOIANTH (PyKOBOZMTEJIS1) MAJIOTO HAYYHOTO KOJIIIEKTHUBA

HAY4YHBbIC UCCIICAOBAHUA U UX anp06auI/Ho

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)

B pesynbrare 0CBOCHHS AUCHHUILTHHBI 00YYaIOIINECs JOIDKHBI

3HATh!
- mapaaurmMy OOBEKTHO-OPHEHTHPOBAHHOTO MpOrpaMMHpoBaHus. OCHOBHBIE OOBEKTHI M MPOLEAYPHI
s3pika Python. MeTonbr 06pabotku ommbok B sizbike Python.

YMETb:
- mucarb 3PPEKTUBHBIN KOJI, OTIKUBATh U JIOKYMEHTHPOBATH KOJI Ha s3bike Python.

BIIAJICTh!
- CpeacTBaMU pa3pabOTKH M TECTUPOBAHUS IMPOTPaMMHOrO Koja Ha si3bike Python, oOwbexramm u
CpEeICTBaMH, IpEAJaraéMbIMU CTaHAAPTHBIMH OHOMMOTEKaMHu. TEXHOJOTMAMH MHOTOIIOTOYHOTO U
pacIpeaeIeHHOro MporpaMMHUPOBAHHSL.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIINHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA




TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 Monens  namstu.  DyHKIMOHAIBHOE 5 2
POrpaMMHpPOBaHHUE.
2 00630p 6ubNIHOTEK. 5 3
OOBEKTHO-OPUEHTUPOBAHHOE
3 MIPOrpaMMHPOBAaHHE. Ob6pabotka 5 2
OLINOOK.
4 OCHOBHI f3bIKA. 5 3
5 Odopmiierie u TECTHPOBAaHUE KOJa. 5 )
Pabora co crpokamu.
6 [Napamnenbable BhuucieHUs B Python. 5 3
Pacmmmpennas pabora ¢ 00beKTaMH.
Hroro yacos 30 15
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 45 ygac., 1 3au.ex.
4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 6 (Becennuit)

1. Mogenp namsatu. @yHKIHOHAIBHOE TPOrPaMMHUPOBAHHUE.

XpaHeHHe 00BEKTOB B MaMSTH, COOPIIMK Mycopa. XpaHeHHE OOBEKTOB MO CCHUIKE U 110 3HAUYCHHIO.
Nzmensiemble 1 Hen3MeHsieMble 00beKThl. Moy copy. O0paboTka ciiuckoB, GYHKIHS map U JIp.,
nsmMOna-QyHKIMKM, paclakoBKa CIMCKOB M cioBapei. PacmmpenHas o0pa®oTka aprymMeHTOB
¢dynkuuii. ['eHeparops! 1 "neHnBoe" UCTIONHEHUE. YIIPaBIISIONINE UCKITIOYeHUsT. Moy itertools.

2. O0630p OUOIMOTEK.

bubnuorexn s  0OpabGOTKM apryMEHTOB KOMaHAHOM cTpoku. CHCTeMHbIEe OHOIMOTEKH.
CrannapTHble MaTeMaTHdeckue Ondinnorexu. Peryssipabie BeIpaskeHUs M MOIYIb re. bubnuorexn mist
paborel c HTML/XML. Maremarnueckue 6ubnuoreku: SciPy u ap. bubnnoreka Tkinter.

3. OOBEKTHO-OPUEHTHUPOBAHHOE NTporpamMmmupoBanre. O0padoTka OMHOOK.

Knaccel, 00bekThI. [lonb3oBarensckue Kiacchl, MeTolbl U WwieHbl. KoHeTpykTop knacca. [leperpyska
omeparopoB. O0bekThl B Python. Mckmiodenus, mux reHepainus u oOpaborka. [lomb3oBarenbckue
uckiroueHus. OCBOOOXKIEHUE PECYPCOB, MEHEKEPHI KOHTEKCTOB.

4. OCHOBBI f3BIKA.

WuTtepriperarop u €ro MHTEPAKTUBHBIN pexuM. JnHaMudeckas TUNM3aiys, 0a30Bble TUIIBI JaHHBIX:
yucnoBele, str, list. OcHOBHBIE omepaTopbl, omeparop print. Bioku Kozma, OCHOBHBIE COCTaBHBIC
omneparopsl: if, while, for. OcHoBHBIE BcTpoeHHbIe QyHKIMH. CO3/1aHUE MOIE30BATEIbCKIX (QYHKIINH.
Bripaxenusi, nmpuoputeTsl omneparopoB. Pabora ¢ daiinmamu. Tun dict, xsmmpoBanue. Momynu,
oreparop import, MOIYIb SYS.

5. Odopmiienne u TectupoBanue kojaa. Pabora co crpokamu.




HokymentupoBanne koma. Mucrpyment pydoc. IOnur-tectupoBanme. Mogayns  unittest.
UnctpymenTsl nist tectupoBanus. MHctpymentsl pylint, pyflakes. OTnamouHble MHCTPYMEHTHI.
Monynu, co3ganue Mopynen. IIpocrpancrBa wumeH. IcnosHeHwe MOAylned Kak CKPUIITOB.
Berpoennsie ¢ynkuuu crpok. ®dopmarupoBanue cTpok. Moxayne string. Kmacc unicode, ero
¢yuknuu. Komuposku u Unicode, kogupoBanue (GaidioB U HCXOIHOTO KOJIa.

6. [TapannensHbie Beraucienus B Python. Pacimpennas pabora ¢ 00bekTamu.

MHuoronortounbie mporpammbsl U1 GIL. MHoronpoiieccopHbie mporpaMmmbl. MoauguKaTopsl 0CTYIIA.
HacnenoBanmue, paspemenue umeH. Metaknaccel. O0bexT type. Jlekoparopsi.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMO AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIIEHHAs! KOMITBIOTEPOM ¥ MYJIBTHUMEAUIHBIM 000pyJ0BaHHEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Mapk Jlytu. IIporpammupoBanue Ha Python. (IlogpoOHOE pyKOBOACTBO MO SI3BIKY).
2. Mapk [Munrpum. [Torpyxenune B Python. (beicTpoe BBeieHUE ISl XOPOIIIO 3HAKOMBIX C JIPYTUMHU
SI3BIKAMH).
3. OdunmanbHast JOKYMEHTAIIUSI.

JlononHuTeNbHAS TUTEpATypa
1. OdunmanbHbIi CalT sS3bIKa
2. JI3eH muToHa
3. Craiinraiin, npuHATHIA B coobmecTte Python (PEP 8)
4. Cnrcok oneparopoB, KOTOPbIE MOYKHO MIEPEOIPEACIIATS.
5. Caiir PyPI u moxymeHTanus mo ycTaHOBKE TaKeTOB

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

http://elibrary.ru/defaultx.asp Hayunast snekrponHast OubianoTeka;
http://www.twirpx.com Bce aist crynenra

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha 3ansTusx HCIIOJIB3YIOTCA My.]'[BTHMCI[HfIHLIE TEXHOJIOI'MH, BKIIIO4ad JEMOHCTPALHUIO HpGSCHTaHHﬁ.
9. MeToauveckue YKazaHnus QJist oﬁyqalomnxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

Metonuueckre peKOMEHAAUN MO3BOJISIIOT CTYACHTY ONTHMalbHBIM 00pa3oM OpPraHM30BaTh MPOLECC
oOydeHus. B paGodell mporpamMMe TpUBEACHO MPUMEPHOE paclpesclicHHe YacoB ayIuTOPHOH U
BHEAYAUTOPHOMN HArpy3KH MO Pa3IMYHBIM TEMaM JaHHOW AVCIMILIAHEL.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: Maremarnueckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa UHTEIJICKTYaJIbHBIX CHUCTEM

Kypc: 3

KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBbI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHHHI) - 3a4eT

PaszpatGoTunk: A.A. AnyeHko, kaHJ. Qpu3.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh THIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3ydaeMbIX
SIBICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHOU
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

[1K-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOT0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCIICIOBAHMsI CaMOCTOSATENIbHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare nzyueHus IuCcUILIUHBL «[IpakTrKyM 10 TPOrpaMMHPOBaHUIO Ha si3bike Python» oOyuaromuiicst

JIOJDKEH

3HAThb:

- mapaaurmMy OOBEKTHO-OPHEHTHPOBAHHOTO MpOrpaMMHpoBaHus. OCHOBHBIE OOBEKTHI M MPOLEAYPHI
s3pika Python. MeTonbr 06pabotku ommbok B sizbike Python.

yMeThb:

- mucarb 3PPEKTUBHBIN KOJI, OTIKUBATh U JIOKYMEHTHPOBATH KOJI Ha s3bike Python.

BJIAA€Th:

- CpeacTBamMu pa3pa60TKH U TCCTHUPOBAHUA TPOTPAMMHOIO KOAAa Ha A3bIKC PythOl’l, 00bEKTaAMU H
CpeacTBaMu, mnpeajIaraCMbiMu CTaHAAPTHBIMU oubmuorekamMu. TEXHOIOTHSIMH MHOTOIIOTOYHOIO H

pacnpeneneHHOro IporpaMMUPOBAHHS.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

[IpuMepsl KOHTPOJIBHBIX 3alaHUIH:

. Ucnonaenne MOI[yHeﬁ KaK CKpUIITOB.

0 NN N bW~

Ne)

. Mogymnu, oniepatop import, MOIYJb SYS.

. Co3panue nonp30BaTenbCKUX QyHKIUH. BoipaxeHus, IPHOPUTETHI OIIEPaTOPOB.
. Pabora c gaitnamu. Tun dict, XsmmpoBaHue.

. Ieperpy3ska oneparopoB. O6bekTs B Python.

. Berpoennsie ¢pynkumn crpok. @opMaTupoBaHUE CTPOK.

. Monymns string. Kiacc unicode, ero ¢pyHkunu.

. Konuposku n Unicode, kogupoBanue ¢aiiyioB 1 UCXOIHOTO KOAA.

. Pacmupennas o6paboTka aprymenToB (pyHKUMA. ['eHepaTopsl 1 ""neHuBoe" HCIOJIHEHUE.

10. Yopagnstonue uCKIroueHus. Momyns itertools.

11. HacnenoBanue, paspemenne nMeH. Mertakiacchl. OObeKT type. [lexopaTtopsl.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu

o0yuyarommxcst

1. OcHoBHI s13bIKa. IHTEpIIpETaTOp M €r0 HHTEPAKTUBHBIN PEXKIM.



2. Jlunamuueckas Tunu3anus, 0a30BbIE THIBI AAHHBIX: YHCIIOBBIE, str, list. OCHOBHBIE OmNEpPaTOpEI,
oreparop print. broku koma, ocHoBHEBIE cocTaBHEIe oreparopsl: if, while, for. OcHOBHBIE BCTpOCHHBIC
¢GyHKUINH.

3. OObBEeKTHO-OpUEHTHPOBaHHOE mporpamMmmupoBanue. OOpaborka ommbOok. Kiaccel, 0OBEKTHI
ITonb30BarenbCKue KiIacchl, METO/IBI U WwieHbl. KoHCTpyKTOp Kitacca.

4. HckmodeHus, ux TeHepaunuss u oOpabotka. Ilonp3oBarenbckue wuckimoueHus. OcBOOOXKIIEHHE
pecypcoB, MEHEKEPbl KOHTEKCTOB.

5. Odopmiienue u tectupoBanue kona. Padora co ctpokamu. JJokymeHTupoBanue kofa. ucTpymeHt
pydoc. FOnuT-TecTHpoBanue. Moayns unittest.

6. NuctpymenTsl ans tectupoBanus. Uuctpymentsl pylint, pyflakes. Otiamounble MHCTPYMEHTHI.
Monynu, coznanne moxyieil. [IpoctpancTsa umeH.

7. Monenb naMatu. OyHKINOHAIBLHOE MPOrPaMMHUpPOBaHUE. XpaHeHuEe 00BEKTOB B MAMATH, COOPILUK
Mycopa. XpaHeHHe 00bEKTOB IO CChIIKE U 110 3HAUCHHUIO.

8. M3meHsieMbie 1 Heu3MeHseMble 00beKThl. Moaynb copy. O0paboTKka CIUCKOB, QYHKIUS map Hu Jp.,
nsMOaa-QyHKIMY, paclIaKOBKa CIIMCKOB U CIIOBApEil.

9. O0630p 6ubmuorek. bubmmuoreku Mg 06pabOTKKM apryMeHTOB KOMaHAHOH cTpoku. CHUCTEeMHBIE
oubnuoreku. CTaHapTHBIE MaTeMaTH4IecKre ONOINOTEKH.

10. PerynsipHbie BeIpaskeHUsI U MOIYIb re. bubmuorexku juis padotsl ¢ HTML/XML. Maremarudeckue
oubnuorexu: SciPy u np. bubnuoreka Tkinter.

11. [Napannensubie Berancienus B Python. Pacimpennas paborta ¢ o0bekTamu.

12. Mmuoronorouynsie mnporpammel W GIL. Muoronponeccopasie nporpammbl.  MoaugpuKaTopsl
J0CTyHa.

Kpurepun onennBanus
OueHka «3a4TeHO» BBICTaBIISCTCS MOKA3aBIIEMY BJIaJICHHE OCHOBHBIMHU Pa3eiaMu POrPaMMBl.

Ouenka «He 3aureHO» BBICTABISIETCS CTYAEHTY, y KOTOPOTO OTCYTCTBYIOT 3HaHMsA 0a30BOM
COCTaBJISIOIICH AUCUUILTUHBL, IOIYCKAIOTCs rpyOble OIIMOKY B N3JI0KEHUHU MaTepuaia.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

3a4eT MOXKET MPOBOIUTHCS MO HUTOraM TEKyLIEH yCIeBaeMOCTH M CHAud 3aJaHud U APYTHX BUIOB
paboT, MPEeayCMOTPEHHBIX MPOrPaMMON IUCHUIUIMHBI U (WIM) IyTE€M OpPraHU3allly CIEIHATbHOTO
OIpoca, NPOBOAUMOIO B yCTHOW U (WJIM) TUCbMEHHOU (opMme.

IIpu mpoBemeHun 3adera oOydwaromemycs npepocraBmsercs 30 MuHYT Ha moarotoBky. Ompoc
oOyuarorerocs o OnieTy Ha 3a4eTe He JOJDKEH MPEBbIIIATh OHOTO ACTPOHOMUYECKOT0 Jaca.



