IMporpamma auctmutias "Haydnsie Beranciaenns Ha Python'; 01.04.04 "IIpuknagnas MaTemaTuka".
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ITporpamma muciuruiunel "Hayunsle Berauciienus Ha Python"; 01.04.04 "IlpuxiagHas MmaremaTka”.

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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ITporpamma muciuruiunel "Hayunsle Berauciienus Ha Python"; 01.04.04 "IlpuxiagHas MmaremaTka”.

[IporpaMmy IUCIMIUTHHEL pa3padoTai(a)(u): crapmmii mpernoaaBares, 0/c ['mausarora [1.X. (kadeapa MpukIaTHON MaTeMATHKH
U MICKYCCTBEHHOI'O MHTEJJIEKTa, OTJeJ/IeHne MPUKJIaJHON MaTeMaTUKU U nHpopMaTuku), dginijat@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIleTeHIHHI npuodperaeMon KOMIeTeHIINH

[K-2 CriocoOeH K IPOBEJICHUIO HAyYHO-HCCIIEIOBATEILCKUX Pa3paboTOK MO OTAEbHBIM pa3jiesiaM
TEMBI

IK-3 CriocoOeH PUMEHSTh 3HAHUS 1 METO/IBI UCIWILIAH eCTeCTBEHHO-HAYIHOTO 1
MaTEMaTHIeCKOTO IUKJIA TIPY MPOBEJICHUH HAYYHBIX HCCIeOBAHUI, B TOM YHCIIE
MaTEMaTHIeCKOTO ¥ KOMITBPIOTEPHOTO MOJIETUPOBAHUS ¥ BHICOKOIIPON3BOIUTETEHBIX
BBIYMCIICHUT

OO6yuarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOIYJIb):

HoyokeH 3HATh:

- 6a30BbIf CHMHTaKCcHC si3bika Python

- CTeNUATU3UPOBaHHbIe OUOIMOTEKH U MHCTPYMeHThI Python 11t HAYYHBIX BBIYHCIEHUI
JloKeH yMeTh:

- IPOBOJUTH KaK TEOPETUUYECKHUE, TaK U MPAKTUUECKUE UCCIIEI0BAHUS PA3IMYHBIX MATEMAaTUYECKHUX 3a7a4 C OMOILBIO
CIieLaIN3UPOBAHHbBIX OMOJIMOTEK ¥ IPOrpaMMHBIX ITaKeToB B cpenie Python

- CO31aBaTh CUCTEMHOC U MPUKJIAAHOC [I0u MMporpaMMbl U1l HAYYHBIX paCY€TOB Ha A3bIKE PythOIl

JlomxeH BlIafeTh:
- OCHOBaMH ITpOrpaMMHpOBaHus Ha si3bike Python
- cpencrBamu oudnrorek NumPy, Matplotlib u SciPy [uist npoBe/ieHns] HAyYHBIX pacueToB

2. MecTto nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

Hannas aucuuruimHa (MoyJib) BKJoueHa B pasaen "b1.B.JIB.01.03 Juciurivzel (MoAyin)" 0CHOBHOH npodheCCUOHATIbHOI
obpazoBaresbHON porpammbl 01.04.04 "TlpukiagHas MatemMatrka (BerauciauTebHast FeOMETPUS M BHICOKOIPOU3BOIUTEIbHBIC
BBIYMCJIEHNS)" ¥ OTHOCUTCS K JUCHMIUIMHAM 1o BbIOopy dactu OITOIT BO, ¢hopmupyemoii yqyacTHIKaMu 00pa30BaTeIbHBIX
OTHOILIEHUH.

OcBauBaercs Ha 1 kypce B 1 cemectpe.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCcTBa YacoB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4YaloIuxcs ¢ Npeno/jaBareieM (Mo BHAaM y4eOHbIX 3aHATHI1) M HA CAMOCTOSTEJLHYIO
padoTy o0ydaImuxcs

OO01mast TpyJOeMKOCTh AUCHUILINHBI COCTABIISIET 5 3a4eTHbIX (bie) enunuil(bl) Ha 180 yaca(oB).

KonraktHas padora - 34 yaca(oB), B TOM YKCJIe JIEKITUH - 34 yaca(oB), MpakTU4IecKue 3aHaTus - 0 yaca(oB), 1a00paTOpHBIE
padorh! - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - O yaca(oB).

CamocrositesibHast paGota - 92 vaca(oB).
KouTposns (3auét / x3amen) - 54 vaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJISI IUCIMIUTIHBL: SK3aMeH B 1 cemectpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'-le6HbIX 3aHATHN

4.1 CTpykTypa U TeMaTH4Y€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PA0OThHI N0 AU CHHUILIHHE (MO/IYJIIO)
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ITporpamma muciuruiunel "Hayunsle Berauciienus Ha Python"; 01.04.04 "IlpuxiagHas MmaremaTka”.

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYA0EMKOCTh (B yacax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Buabl 1 yackl KOHTAKTHOI Pa6oThl, Camo-

HX TPYA0EMKOCTh (B yacax) CTOSI-

N Paznesst qucnunmnet / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. |4deckue | yeckue [TopHbIe | TOpHBbIe| HAA
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-

Bcero | dopme | Bcero | popme 0ora

1 Tema 1. OCHOBH IPOrpaMMHUPOBaHUS Ha SI3bIKE

Python 1 10 0 0 0 0 0 32
7 Tema 2. Bubnuoreka NumPy juis paboTsl ¢ 1 8 0 0 0 0 0 20
MHOTOMEPHBIMH MacCHBaMU
3 Tema 3. bubmmorteka Busyaimzarmu Matplotlib 1 ] 0 0 0 0 0 20

4 2 Pngepwﬂwnm (Mo nvn;ﬁ

Benac VAT REBENY f&ggiﬁmmﬂ&%%me Pythen | 3 0 0 0 0 0 20
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onepFoRyL. BBoa/BEIBOL NaHHBIX. YTIpaBiseMsie Oyoku [Koxa B [Pythan. Qynkgun. [Padqya ¢ ¢udngoreyamuHanjicange 92
aitoB ncxoaHoro kozga. CoslaHue U UCTIONb30BaHUE COOCTBEHHBIX Momyell. [TpyYMeps! penfeHus 3aad4

Tema 2. Bu6anoreka NumPy /st pa60oThl ¢ MHOrOMEPHBIMH MaCCHBAMHU

Oo61me ceeneHust o 6udmoreke NumPy. Muoromepasie MaccuBbl B NumPy. Co3fanue maccuBoB. JJocTyn K ajeMeHTam
maccuBa. Cpe3sl MaccuBoB. OTHOMEpPHBIE 1 MHOTOMEpHBIe MacCHBbL. PyHKIMM 1151 paboTsl ¢ MaccuBaMu: sum(), prod(),
mean(), min/max(). BricTpble onepanuu HaJl MACCUBAMU IAaHHBIX. Y HUBepcayibHble (pyHKIMK. PadoTa ¢ daitiamu.

Tema 3. Bu6anoreka spusyaiansanun Matplotlib

Oo6me ceeneHust o dubdmoreke Matplotlib. Co3naHue mpocToro pucyHka ¢ napameTpamu o ymondanuo. CozaaHue prucyHka
C HaCTpavBaeMbIMHU napameTpamu. [Jo6aBIeHre HECKOJIBKUX TaHelel Ha pucyHOK. [[BymepHsie rpacduku (hist, contour).
Busyanusanus JaHHBIX U3 TEKCTOBBIX (haiioB. MaTeMaTH4ecKre CUMBOJIbI HA PUCYHKaX. [IpuMepsl pa3inyHbIX rpaduKoB.

Tema 4. Bu6anoreka SciPy st HayYHBbIX U NHKEeHEPHBIX PacyeTOB

O6mue ceepenus o 6ubmoreke SciPy U1 Hay4YHBIX M MHXXEHEpHBIX pacyeToB. OcHOBHBIE Moy SciPy: constant, special,
integrate, optimize, linalg, interpolate, signal, stats u gp. OCHOBBI YHCIIEHHOTO MHTETrpupoBaHus B cpene SciPy. Mertompr
peleHus OOBIKHOBEHHBIX An(epeHIMaIbHbIX YpaBHeHHH B OnomoTeke SciPy. MHTepronsuus

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCIeYeHHsI JJIsi CAMOCTOATEJbHONH PAa60ThI 00yJalOIUXCS M0
U CIHILIIHE (MOIYJIIO)

CamocrosiTesbHas padoTa 00yYaIOIIMXCS BHITIOIHSETCS MO 331aHUI0 ¥ IPH METOOMYECKOM PYKOBOJACTBE NperofiapaTeis, HO 6e3
€ro HeMoCpeACTBeHHOro yyactust. CamocTrosTebHast padoTa MoApasAeNseTcsl Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTe bHAs padoTa 00yYaIOIMXCS BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3aesioB) AUCLHMIUIMHBI, TaK U MPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMOCTOSTENbHOM paboThl 00yJaloIIrecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aH1s1, HANIpaBJICHHbIC Ha 3aKpeIIeHre 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSATCS K TEKYIIEMy ¥ TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUTUIMHE.

OpraHu3zalys cCaMOCTOSITENIbHOW padoThl 00yYaIOIIMXCs perJiaMeHTUPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl INTepaTypoil 1 3JeKTPOHHBIMI 00Pa30BaTE/IbHBIMU PECYPCAMHU, BKIIOYASL:

IMopszok opraHU3alMK U OCYIIECTBIICHUsI 00pa30BATEIbHON JEATEIBHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMAaM BBICIIETO
00pa3oBaHus - MporpaMMam OakajaBpuaTa, MporpaMMaM ClieJUIMTETa, IPOrpaMMaM MarkCTpaTyphl (YTBEPXKICH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIIero odpaszoBanus Poccuiickoit ®enepartuu ot 6 anpesst 2021 roga Ne245)

ITucbmo MuHuctepcTBa oopasoBanust Poccutrickort ®eneparmu Nel4-55-996un/15 ot 27 Hostopst 2002 r. "OO akTMBU3AIMH
CaMOCTOSITEJIbHON padOThI CTYICHTOB BBICIIHMX YUeOHbBIX 3aBeICHUN"

YcraB (enepanbHOro rocyIapcTBeHHOTO aBTOHOMHOTO 0Opa3oBaresbHoro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepanbHbIil yHUBEpCUTET"

INpaBuna BHyTPEHHEro pacropsaka (eaepalbHOro rocy1apCTBEHHOTO aBTOHOMHOT'O 00pa30BaTeIbHOTO YUPEKACHHS BBICIIETO
npodeccuoHansHoro oopaszosanus "Kazanckuil (IlpuBosnkckuil) penepanbHelil yHuBepcureT”

JlokanbHble HopMaTuBHBIE akTH KazaHckoro (IIpusomkckoro) denepaabHOrO yHUBEpCUTETA

Crpannua 4 u3 8.




ITporpamma muciuruiunel "Hayunsle Berauciienus Ha Python"; 01.04.04 "IlpuxiagHas MmaremaTka”.

6. ®oH/ OLIEHOYHBIX CPEICTB MO JUCIHHUILINHE (MOIYJII0)

q)OH,H OLCHOYHBIX CPEACTB M0 JUCHUILIMHE (MOIIy.TIIO) BKJIIOYAET OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. q)OHJl OLICHOYHBIX CPEACTB BKIIOYACT OLUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OHEHOYHbIE CPEACTBA HpOMe)KyTO‘-IHOfI aTTeCTalluu.

B ¢oHIe OLIEHOUYHBIX CPEACTB COAEPKUTCA CeAyloIas HHPOpMaLu:

- COOTBETCTBHE KOMIIETCHLINI IUIAHUPYEMbIM pe3yJIbTaTaM 00yJYeHHs M0 JUCHUIUTIHE (MOIYJIO);

- KpUTEpHHU OLIEHUBAHUS C(DOPMUPOBAHHOCTH KOMITETEHITUA;

- MEXaHU3M (POPMHUPOBAHHSI OLIEHKH 110 AUCHHMILIMHE (MOJLYJIO);

- OIIMCaHKe NOPsAKA TPUMEHEHHS U ITPOLeAyphl OLIEHUBAHMUS U151 KaXKA0r0 OLEHOYHOTO CPelCTBa;
- KpUTEPUH OLICHUBAHHUS VTSI KAXKI0r0 OLICHOYHOIO CPelICTBa;

- cofiepXaHUe OLIEHOUHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISIEMbIE K ISHCTBUSIM 00YUaIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTaTam, 3aJaHus Pa3IUIHBIX TUIIOB.

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUILIIMHE HAXOOUTCS B HpI/II[O)KeHI/II/I 1x IporpamMmmMe JuCHUITTMHBI (MOHyJ’I]O).

7. IlepeyeHnb JUTEPaTYPhI, HEOOXOAMMON JJIsI 0CBOEHHUSI U CIUILIUHBI (MO 1yJisl)
OcBoeHue TUCIUIUTHBL (MOJIYJIsl) TIPEAINoJiaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIbHOUM yueOHoM nteparypsl. Jlutepatypa
MOXKET OBbITh IOCTYIHA 00YYAIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX M3 HUX):

- B 9JICKTPOHHOM BHU/JIE - YEPE3 DJICKTPOHHBIE OMOIMOTEUHbIE CUCTEMBI HA OCHOBAHUHM 3aKT0YeHHBIX KOY AOroBOPOB C
HpaBOO6HaﬂaTeHﬂMI/I;

- B eyatHoM Buzie - B Hayunoii 6ubimoteke um. H.M. Jlo6aueBckoro. O0yyaromuecst HoayyaoT y4eOHyIo JIUTepaTypy Ha
abOHEMEeHTe 0 YNTATEIbCKUM OMJIETaM B COOTBETCTBHH C NPABHJIAMU I0JIb30BaHKs HaydHo# OMOIMOTEKON.

DJIeKTPOHHBIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUU 00YYaIOIIMMCsI CBOETO JIOTHHA U [apoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTpOHHBIA yHUBepcuTeT" . [Ipn HCronb30BaHNM MTeYaTHBIX U3aHUN OMOIMOTEYHbIN (hOHT
JIOJKEeH OBITh YKOMILJIGKTOBaH MU U3 pacueta He MeHee 0,5 sk3emiuisipa (st odyvatomuxcst mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM uTepaTyphl U He MeHee 0,25 sK3eMIuIsApa AOMOIHUTENBHON IUTepaTypsl Ha
KaX10r0 00y4YaloIerocsi U3 Yrcia Jinil, OHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILUINHY.

INepevyeHb OCHOBHOH M IOTIOJHUTENIBLHON Y4eOHON IUTEpaTyphl, HEOOXOIUMOM [T OCBOSHUS JUCLMIUIMHBI (MO/YJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil mporpaMme AUCHUILTAHBL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH! YCIIOBHIA JoroBopos KOV ¢
paBoodIagaTe MK SJIEKTPOHHBIX M3JaHUA U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmroreku KOY.

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn "IHTepHET'', HE00X0 MMBIX IJIsI
OCBO€EHHUS JUCIUIINHBI (MOTyJIsT)

Odurmanbhas nokymenrtanus Python - https://docs.python.org/3/

OdunmanbHas nokymenTaius oubmioreku Matplotlib - https://matplotlib.org/stable/index.html
OdurmmanpHas gfokymeHTanus ouommorekt NumPy - https://numpy.org/doc/

OdunmanbHas nokymenTaius ouobmoreku SciPy - https://docs.scipy.org/doc/scipy/

9. MeToauyecKne yKa3aHus /st 00y4arouXxcs M0 0CBOEHUI0 JUCIHUILIMHBI (MO TyJis1)

Bujg paéor MeToanueckue peKoMeHamnu

JEKIMA C JIEKLMSIMA CTOUT padoTaTh aKTUBHO, APAJIIENILHO BHITIOJHSIS BCe yKa3aHHbIe KOMaH/IBl Ha KOMITbIOTEpe.
CrietyeT UCIIONIb30BaTh Bee METOIB M (DYHKIIMH, PACCMOTPEHHbIE B JICKLIUAX, TAKXKE HACTOSITEIHHO
pEKOMeHIyeTCs 00paIlaThesi K OPHIMAIBHOR JOKYMEHTALUH 110 KakKJ0i OMOIMOTEKe U1l HAYYHBIX BBIUHMCIICHHH,
a umeHHo 1o 6ubnmmorekam NumPy, Matplotlib, SciPy. IIpexae, yem npuctynarh K 3HaKOMCTBY CO
ClielMaTN3UPOBaHHBIMI OUOJIMOTEKAMH PEKOMEHIyeTCsl BCIIOMHUTh OCHOBHBIE ITPUHIIMIE paboThl Ha Python

CaMoCTOSI- ICamocTosTenbHas paboTa ABJSACTCA 00s3aTeIbHON YaCThI0 00Pa30BaTE/ILHOTO MpOLiecca U BKIIIOYAET B ce0s
TeJIbHas padoTa | CAMOCTOSATENbHYIO MPOPAOOTKY TEOPETHIYECKOTO MaTepralia, YTeHHe TOKYMEHTAIIUK 110 HEOOXOUMBIM
o6udmoTekam Python, 6oJiee geTaibHOE PaCCMOTPEHUE BOIMPOCOB, PACCMOTPEHHBIX HA MPAKTUYECKOM 3aHSATHU.
CamocrosiTesibHas padoTa JOKHA TIPOBOJUTHCS CHCTEMATHUYECKH.
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Bujg paéor MeToanuyeckue peKOMeHIalu

9K3aMeH Jlid ycnelHo caauy sK3aMeHa HeoOXoquMa cucTeMaThu4eckas oAroTOBKa U IIpopaboTKa MaTepuasoB
MpaKTHYeCKUX 3aHsTHi. [lepen BhIMoIHEHNEM 9K3aMeHa HEOOXOANMO BHUMATEIbHO O3HAKOMHUTLCS C TEKCTOM
3aJaHusl, C JAHHBIMH, NIPEIOCTABIEHHBIMH U151 €70 BHIIOJIHEHHS U YTO KOHKPETHO TpedyeTcsl cpeaicnBamMu
HaYYHBIX BeIYUCIIeHUH Ha Python

10. Tlepeyenbr nH(OPMAMOHHBLIX TEXHOJIOTHIl, HCIOJb3YE€MbIX IPU OCYIeCTBJIEHHH 00Pa30BaTEJILHOrO Mpomecca
no JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst 1 uH( OPMAIUOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IIPOLiECca M0 JUCHUILIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb MPOrpaMMHOr0 0OecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABIICH B
[punoxennu 3 k pabovert mporpaMme TUCITUTUIAHBL (MOIYJIS).

11. Onncanne MaTepuaJbHO-TEXHUYECKOM 0a3bl, HEOOX0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHUAILIHHE (MOYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nmponecca 1no AMCuuIinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cireaymomue
KOMIIOHCHTHI:

TTomerteHus UIst CAMOCTOSITEILHON pabOThl 00YYaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyIa
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

VueOHble ayAMTOPUH sl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeIUATU3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUasIoB.

12. Cpe,IlCTBa ajantanvm npemnoaaBaHud U CHUIIVIMHBI K HOTpeﬁllOCTHM Oﬁy‘lalO].[.ll/lXCﬂ HHBAJUA0B U JIUII C
OrpaHU4Y€HHBIMHA BO3MOKHOCTAMMU 310POBbsA

le/l HeO6XOI[I/IMOCTI/I B O6pa3OBaTeIILHOM Ipouecce MpUuMEHAITCA CIEAYIOINE METOAbI 1 TEXHOJIOTUH, O6H6F‘{alOLLlI/IC
BOCIIpUATUE I/IHq)OpMaL[I/II/I O6y‘{aIOLHI/IMI/ICH HMHBaJIMJaMH U JIMOAMH C OrPaHUYE€HHBIMH BO3MOXKHOCTAMU 310POBbA:

- CO3JIaHKe TEKCTOBOW BEPCHH JII0OOr0 HETEKCTOBOIO KOHTEHTA JUIsl €70 BOZMOXHOTO Pe0Opa3oBaHusI B AJIbTEePHATHBHbIE
(opMmbl, yIOOHBIE [JIs1 Pa3IMYHBIX MOJIb30BATEICH;

- CO3/laHMe KOHTEHTA, KOTOPBI MOXHO MPEeICTaBUTh B Pa3INYHBIX BUAaX O€3 MOTepU JaHHBIX WM CTPYKTYpBI, IPeayCMOTPETh
BO3MOXHOCTh MacIITaOMpPOBaHUs TEKCTa M U300pakeHunii Oe3 MOTepH KauecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO3J]aHMe BO3MOKHOCTEH JUIsi 00y4aloMXcsl BOCIPUHUMATh OJHY M TY ke MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJTyXa MOTy4Yaad HMH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHe MPOrPaMMHBIX CPE/ICTB, 00ECIIeUMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTePHATUBHBIX CIIOCOOOB, B TOM YHMCJIE BUPTYaAIIbHBIX JJAOOPATOPHI M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06p330BaT6HLHLIX TEXHOJIOTHI IUIA Tiepeiavun I/IHCl)OpMaLII/II/I, OpraHu3alii pa3jInvHbIX (bOpM
HHTepaKTHBHOﬁ KOHTaKTHOM pa6OTI)I 06yqa10merocsl C IpernogaBarejieM, B TOM 4UCJIe Be6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAHbI JId TPOBEACHUA BUPTYAJIbHBIX J'[eKI_II/Iﬁ C BOBMOJKXHOCTBIO B3aHMOHeﬁCTBHH BCEX YYAaCTHUKOB JUCTAHIIMOHHOT'O
06y‘{6HI/IH, MPOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPECHUHIOB,
OpraHmusanuun KOJUIEKTUBHOM pa6OTI>I;

- IpMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOIUH AJIsi OpraHnu3aiy (JopM TEKYIIEro U MPOMeKyTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKHUTEIIbHOCTU CIa4n 06yqa10m1/1Mc;1 HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMe)KyTO‘{HOﬁ aTTeCTalluU 110 OTHOIICHUIO K yCTaHOBJ’IeHHOﬁ MMPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MPOJOJIKUTENIBHOCTY CAa4M 3a4éTa WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 0OYYAIOIIErocst K OTBETY Ha 3aU€Te MM 9K3aMeHe, IIPOBOMIMOM B YCTHOH (opMme, - He
6osee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIICHUS 00YYaloIIerocst py 3aliyTe KypcoBoi paboTHl - He OoJiee yeM Ha 15 MUHYT.
IIporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHussMu PI'OC BO u yye6HbIM 1utaHoM o Harpasienuio 01.04.04

"[IpuknagHass MaTeMaTUKa'" ¥ MarucTepcKkoy nporpamMe "BelurciuresbHasi FeOMETPUsl U BHICOKOIIPOU3BOUTEIbHbIE
BbIUKCIIEHUA".
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OcHoBHas JuTepartypa:

1.I'ypukos, C. P. OcHOBBI aJITOpUTMH3AIIMY 1 TIPOrpaMMupoBaHus Ha Python : yue6Hoe nocodue / C.P. I'ypukos. - MockBa :
NHOPA-M, 2023. - 343 c. - (Boiciee odpasoBanue: bakanaspuar). - ISBN 978-5-16-017142-5. - TekcT : 97eKTPOHHBIN. -
URL: https://znanium.com/catalog/product/1913856 (nara obpammenus:: 12.01.2024). - Pexxum gocTyna: 1o noanmcke.

2. ITocromut A. B. OCHOBBI MICKYCCTBEHHOrO MHTEJJIEKTa B puMepax Ha Python / A.B. TTocronur. - Cankr-IletepOypr :
BXB-Ilerepbypr, 2021. - 448 c. - ISBN 978-5-9775-6765-7. - URL: https://ibooks.ru/bookshelf/380050 (zata obparuenus:
12.01.2024). - TekcT: 271€KTPOHHBI.

3. Inac, Ix. B. Python st ciioxHbIX 3aJa4: HayKa O JaHHBIX ¥ MallIMHHOE 00yYeHHe : IpaKTHYecKoe pykoBoacTso / k. B.
[Tnac. - Cankr-IlerepOypr : ITutep, 2021. - 576 c. - (Cepus 'Becrcemnepst O'Reilly'). - ISBN 978-5-4461-0914-2. - Teker :
anekTpoHHsIil. - URL: https://znanium.com/catalog/product/1739601 (nata o6parenus: 12.01.2024). - Pexum nocrymna: no
TIOATIHCKE.

4. Pamcynnap b. TensorFlow mis riy6okoro o6ydenust: [lep. ¢ anri. / B. Pamcynnap, P.B. 3ane. - Cankr-IlerepOypr :
BXB-Ilerepoypr, 2019. - 256 c. - ISBN 978-5-9775-4014-8. - URL.: https://ibooks.ru/bookshelf/386499 (nara obpareHust:
12.01.2024). - TeKcCT: 2JeKTPOHHBIH.

lonoJsHATEILHAS JUTEpPATYypa:

1.Busnu [zBun. Python. McuepneiBaoiiee pykoBoactso. - (Cepus '[Ins npodeccuonanos'). - Cankr-IlerepOypr : Tutep, 2023.
- 368 c. - ISBN 978-5-4461-1956-1. - URL: https://ibooks.ru/bookshelf/386795 (nata obpamenus: 12.01.2024). - Tekcr:
3JIEKTPOHHBIN.

2. lemunnoBa, E.A. Penienue 3a1a4 BeIYMCIAUTEIbHON MaTeMaTUKH Ha si3bike Python: maGopatopHsblil NpakTHKYM : y4eOHOoe
nocooue / E. A. lemunnoBa, M. C. KpacaBuna, U. I'. TTanun, A. C. UyBuisesa. - Kocrpoma : KI'V, 2021. - 103 c. - Tekcr :
3JIeKTPOHHBIHA // JlaHb : 31eKTpoHHO-OMOIMOoTeuHast cuctema. - URL: https://e.lanbook.com/book/177618 (mata oOpaiieHus:
12.01.2024). - Pexxum goctyna: ajsi aBTOPU3. MOJIb30BaTeEN.

3. 3abennH, A. A. Peanmzanus alropuTMOB BBIYHMCIUTEIbHOM MATEMATUKH Ha si3bike Python : yueGHOe nocobue / A. A.
3abenun. - Yura : 3a6I'Y, 2020. - 130 c. - ISBN 978-5-9293-2575-5. - Tekcr : 3nextpoHHsiit // JlaHb :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/173632 (nata o6pamenus: 12.01.2024). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENEH.

4. TuroB, A. H. O6paborka nanubix B Python. OcHoBbl pabotsl ¢ 6ubamnorekoit Pandas : yue6Ho-MeTommueckoe nocodue / A.
H. Turos, P. ®. Tazuesa. - Kazanp : KHUTY, 2022. - 116 c. - ISBN 978-5-7882-3164-8. - Tekcr : anekTpoHHbIi // JIaHb :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.Janbook.com/book/331013 (nata obpaienust: 12.01.2024). - Pexum
JOCTyTIA: 1JIs1 aBTOPU3. TTOJIb30BaTEIEH.
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OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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