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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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[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
KOMIIeTeHIH npuoopeTaeMoii KOMIETEHIINN
T1IK-4 PaspaboTka, oTi1anka, pehakTOPHHT IIPOrpaMMHOT0 Kojia, 6a3 JaHHbIX, HH(POPMAIIIOHHbIX

pecypcoB; IPOEKTUPOBAHNE M MHTET PALIHsl IIPOIPAMMHOIO O0ECIICUCHHS], YIIPABICHHE
npoektamu B o6actu UT

TIK-5 Pa3paboTka, COBEpIIIEHCTBOBAHNE U BHEIPSHUE HOBBIX METOJIOB, TEXHOJIOTUH U
MHCTPYMEHTAJBHBIX CPEJICTB JUIS MTOyIeHHsI, 00paOOTKY, UCTIONH30BAHUS U AHATUTHKH
0OJIBIINX JAHHBIX

OO6yuarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOIYJIb):
HoyokeH 3HATh:

- OCHOBHI s13bIKa Python

- TEOpPEeTHYECKIEe acTIeKThl aHAI3a JaHHBIX

- CrenMaNIu3pOBaHHbIe OMOIMOTEKH AJIs BU3yalIn3alliy, IpeABapuTeIbHON 00paboTKY M aHaIM3a AaHHBIX Ha Python

JloKeH yMeTh:

- OCYLIECTBJIATH MTOUCK, arperaluio JaHHBIX 10 TeMe UCCIIeIOBAHHUS

- IPOBOJWTH TIPEBAPHUTENILHBIN aHAIN3 UHCTpyMeHTamu Python

- UHTEPIIPETUPOBATH MTOJyYEHHbIE Pe3yJIbTaThl U AeJIaTh Ha UX OCHOBE BBIBO/IBI
JlomxeH B1afeTh:

-BJIaICTb UHCTPYMCHTAMU BU3YaJIN3allnU, 06pa60T1<1/1 1 aHa/IM3a JaHHBIX CPEACTBAMU PythOIl

2. MecTto nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

Hannas aucuuruimHa (MoyJib) BKJioueHa B pasaen "b1.B.JIB.02.01 Juciurivael (MoAyin)" 0CHOBHOHN npodheCCUOHATIbHOI
obpazoBarenbHON nporpammsl 01.04.02 "[IpuknagHas maTemarika U nHGpopMaruka (VICKycCTBEHHBIN MHTEIUIEKT U
CYIEPKOMITHIOTEPHBIE BHIYMCIIEHHS)" M OTHOCHUTCS K AUCLIUITIMHAM 110 Beioopy yactu OITOIT BO, popmupyemoii yuacTHuKamMu
00pa3oBaTeIbHBIX OTHOIICHUI.

OcBauBaetcst Ha 2 Kypce B 3 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 TpyJ0eMKOCTh AUCHUILINHBL COCTABIIsIET 3 3a4yeTHbIX (bie) equnuil(bl) Ha 108 yaca(oB).

KonrtakTtHas padora - 18 yaca(oB), B ToM urciie Jiekiuu - 0 yaca(oB), mpaktudeckue 3aHATus - 0 yaca(oB), JabopaTopHbIe
padoThI - 18 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON padoThl - 0 yaca(oB).

CamocrositenibHast pa6ota - 90 vaca(oB).
Koutposns (3auét / ax3amen) - 0 yaca(oB).
dopMa MPOMEKYTOIHOTO KOHTPOJIST TUCIUILUIMHEL: 3a49eT B 3 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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Buasl u yachl KOHTaAKTHOI PadoTHI, 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
Tema 1. OcHOBHBIE 3a/1a4M aHAJIN3A JAHHBIX.

1. |OcHoBBI paboTHI ¢ JaHHBIME B Python 3 0 0 0 0 4 0 30
£ (FENR A ORAO A ARG BYH ) 3 0 0 0 0 8 0 30
’Be%%‘;aécﬁgﬁmg%ﬁlﬂﬂlﬁ?}gﬁ%ﬁyg E]i]ﬁ)ﬂ}rﬁﬁ?.%ﬁonbﬁl paco1e1 ¢ JauupiMy B Pgthor 0 6 0 30
n o Peitla O Dokl FaY Fa)

DD CHVICU b dOd/IVIS AdHObIA A f_)’l.llUll. lOULGDbI CHOTARYVICA T _y TTUIT, " OUHPYbBHDIT dlr Ul}l/llMJ{l‘l CLRVICRU llJyl\Lll/lJ{l \/ll)yl\ly DI
Jay rBaboTa co CTPOKOBBIMU JIaHHBIMHU, PETY/ISIPHBIMU BhIpaKEHRAMU |1 TegrcTopbIMIg) (haifjiamiyy Padora pgbaiiitamigu 90
CIIOJKHBIMHU MeTpuKamu. Beenenune B Pandas - 0030pHOoe BaHsATHE 10 padote ¢ dudapoTekoi Pandas.

Tema 2. O6padoTka gJaHHbIX B Python

O6pabotka nanHbix B Pandas. [Tpoctsie pacuerst B Tabnuiax. Ctpokossie ¥ lambda-gyHkimu. CioxHble (yHKIUM IS
JarapeiiMoB 1 paboTHI C CChIIKaMU. | pynmnupoBKY JaHHBIX. ArperipoBaHHbIe IPyNIMpoBKH JatadpeiiMoB. CBOIHbIE

tabmusl B Pandas. ArperrpoBanHble cTonOLB AaTadpeiiMoB. [JOMOIHUTEILHBIE METO/IB Pa0OTHI C IAHHBIMU: OYKMCTKA IAHHBIX
1 co3faHue HOBbIX pu3HakoB ('feature engineering"). O6beanHeHre natadpeiiMoB. Padora ¢ MHOXeCTBOM (haiiiioB.

Tema 3. Busyaauzanus nanabix B Python. Pa6ora ¢ APL

Pabora ¢ naramu. PacriosnaBanue nar. [Ipubasienue nHTepBaia u crpoku. [lepebop nat B nmkie. Pacuer
lifetime.I'padpmueckue BozmoxHoct Pandas. Odopmnenue rpagukos matplotlib. Seaborm 151 IpoABUHYTBEIX BU3yaTU3aLi.
Plotly st uHTepakTUBHBIX 0T4YeTOB. [Tapcunr caiitoB u ocHoBsl HTML. Padora ¢ API Ha npumepe API BronTakte. API
cepBucoB SIHzekca. Pabora c ommbkamu u 6otamu. O6paboTKa eCTECTBEHHOTO sI3bIKa M PETYJISIPHBIE BHIPAXKEHUS.

5. IlepedyeHb y4eOHO-METOUIECKOTO 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalOMIXCs M0
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHasi padoTa 00yJalomMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U [P METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 0e3
€ro HernocpeAcTBeHHOro yuyactust. CamocrosiTenpbHas paboTa MoIpasensieTcs Ha CaMOCTOATENbHYI0 paboTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosiTesibHas paboTa 00yYaIoIMXCsl BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOGHHE OTIEJIbHBIX TeM (pa3/esioB) JUCUMIUIMHBI, TaK U MPOpadOTKY TeM (pa3JiesioB), OCBAUBAEMbIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst camocTosiTebHON paboThl 00yUaloLecst YUTAIOT U KOHCIIEKTUPYIOT yYeOHYI0, HAYYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 33/IaHUs1, HATIPABJICHHBIE Ha 3aKpeIlIeHNe 3HAHUIA 1 OTpaOOTKY YMEHUI 1 HaBBIKOB,

TOTOBSATCS K TEKYIIeMY U IPOMEKYTOUHOMY KOHTPOJIIO 1O JUCLIUIIIIMHE.

OpraHu3aiysi cCaMOCTOSITETIbHON padoThl 00yUAIOIIMXCS perilaMeHTHPYeTCsl HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOHO-METOIMUYECKOH JIUTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anuy U OCyIIECTBIEHNs 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPAMMaM BBICILIETO
o0pa3oBaHus - MporpaMmam OakajaBpuaTa, IporpaMMam ClelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPK/IEH IPUKa30M
MuHucTepcTBa HayKu 1 BhIcIiero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont eneparmy Nel4-55-9961un/15 ot 27 Hos16pst 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX yY4eOHBIX 3aBe/ICHII "

VYcraB (eepanbHOro rocyIapcTBEHHOI0 aBTOHOMHOTO 00pa3oBaTesbHOro yupexaenus "Kazanckuii (ITpuBomKCK i)
(penepasbHbIl yHUBEpCUTET"

[paBuia BHyTPEHHEro pacrnopska (efepaibHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BATENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHOro oopazosanus "Kazaunckuii ([TpuBomkckuit) denepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) eaepaibHOro yHUBEpCUTETa

6. ®OH/] OLIEHOYHDBIX CPe/ICTB M0 JUCIUILIHHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB MO AUCHUIUIMHE (MOJIYJTIO) BKJIIOYAET OLIEHOYHbIE MaTepHAaJIbl, HAIIPaBJIEHHbIE Ha IPOBEPKY OCBOECHUS
KOMIIETEHIIH, B TOM YHCIIe 3HAHUI, YMEHUI U HABBIKOB. POH/T OLIEHOUHBIX CPEJCTB BKJIIOUAET OLIEHOUHBIE CPEICTBA TEKYILETo
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.
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ITporpamma mucimruiuesl "Ananus gaHHbix Ha Python"; 01.04.02 "IIpukiagnas matemMaTka 1 UH(oOpMaTuka'.

B ¢oHzie OLIEHOUHBIX CPEICTB COAEPXKUTCS CiIeayloniast HHMOpMaIysi:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHusI 110 JUCLIUILIMHE (MOJYJI0);

- KpUTEpHH OLleHNBaHUs1 C(POPMUPOBAHHOCTH KOMITETEHIINIA;

- MeXaHu3M (POPMHUPOBAHHMS OIIEHKH MO JUCHUIUTAHE (MOIYJIO);

- ONMCAHUE MOPSIIKA IPUMEHEHUS U MPOIIEAYPbl OEHMBAHMS 1JIs1 KaXJOro OLEHOYHOT'O CPEJICTBa;
- KpUTEpHH OLIEHUBAHUS [JTs1 KaXJOTO OIIEHOYHOTO CPEJICTBA;

- COACPKAHNE OLUEHOYHBIX CPEACTB, BKJIIOYad Tpe60BaHI/IH, MPEeAbABIACMBIC K HCﬁCTBHHM o6yqa10uu/1xc;[, AE€EMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [Ipumoxkenun 1 K mporpaMMe JUCHUTLTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbI, HEO0X0JUMOM JJIsI 0CBOEHHS JUCIUILINHBI (MO XYJIs)

OcBoeHre TUCITUILIMHBL (MOYJIsl) TIPENoaracT u3y4eHne OCHOBHOM U JOMOHUTEILHON yueOHO! uTepaTypsl. JlutepaTypa
MOJKeT OBITh IOCTYITHA 00YJAOIIUMCS B OJHOM U3 JBYX BAPHUAHTOB (JIOO B OOOMX U3 HUX):

- B 9JIEKTPOHHOM BUJIE - Yepe3 JIeKTPOHHbIE OMOIHMOTEYHbIE CUCTEMBI HA OCHOBaHUHM 3aKTioueHHbIXx KDY noroBopos ¢
TIPaBOOOIAJATEISIMU;

- B leyaTHOM BuJe - B Hayuno# 6ubnmnoreke um. H.U. Jlo6aueBckoro. OOyyalomuecs noayyaioT yueOHyIo IMTepaTypy Ha
abOHEMEHTE 110 YMTATEIbCKUM OHJIeTaM B COOTBETCTBUHM C ITPaBUIaMH MoJb3oBaHKsl Hay4uHoi 6MOIHoTekoi.

DJIeKTPOHHBIE N3AHNSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKY MPY BBEAEHUM 0OYYaIOIIMMCsI CBOETO JIOTHHA U [TapoJIsi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT . [Ipn NCrob30BaHNM ITEYaTHBIX N3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJKEeH OBITh YKOMILIEKTOBAH UMHU U3 pacuera He MeHee 0,5 sk3emrusapa (st obyvatonmxcs mo ®I'OC 3++ - He menee 0,25
9K3EMIUISIPA) KaXKA0T0 U3 U3/IaHNi OCHOBHOM JiTeparypsl 1 He MeHee 0,25 9K3eMIuIsipa JOTOHUTEIBHON JIMTepaTyphl Ha
KaXKJI0r0 00y4JaloIerocs U3 Yucia Jiuil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCUMIUIMHY.

INepedyeHb OCHOBHOI M AOTIOIHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOM U1l OCBOSHUS AUCLMIUIMHBI (MOAYJIsI), HAXOAUTCS
B [Ipusioxxennu 2 k paboyelt mporpamMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBIICHHIO TPU U3MEHEHUH YCIIOBUiA 1I0roBopoB KDY ¢
npaBooOJIaAaTe sIMU 3JIEKTPOHHBIX 3/IaHUI U NTPU U3MEHEHUH KOMIUIeKToBaHus (oHnoB HayuHoi 6ubmorexun KOV,

8. Ilepeyennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHKANHOHHOI ceTH ""MHTepHeT'', HE00X0AMMBIX JIJIsT
OCBOEHHS TN CIHUILINHBI (MOTyJIs)

MsyyeHue u aHanu3a JaHHbIX ¢ momMolsio Python -
https://learn.microsoft.com/ru-ru/training/modules/explore-analyze-data-with-python/

OdurmanbHas nokymeHnTtanus Pandas - https://pandas.pydata.org/docs/
OdurmansHas nokymenranus Python - https://docs.python.org/3/

9. MeTondecKne YKa3aHHSA VIS 00yJAIOMIXCS 10 0CBOEHHIO JUCIUIIAHBI (MO/TyJIsT)

Bujg pa6or MeToanuyeckue peKOMeHIaliu

nabopaTtopHsle | [l ycrienmHoro npoxoxaeHust Kypca HeoOX0qMMO IpeJBapUTEIbHO U3YUUTh TEOPETHUECKUI MaTepHra 1o
padoThl KaXJ0i TeMe, a 3aTeM NpoJieJIaTh BCE ONepaliy, KOMaH/Ibl, BHI3BATh (DYHKILIMH, YKa3aHHbIE B TEOPETHUECKOM
Marepuale, peKOMeHIyeTCsl 00paIlaThesi K O(pUIMAIBHOM JOKyMEHTaluK o 6udiorekam Python. BeimosHATE
MIPaKTHYECKHUE 33/1aHMs1 HEOOXOIMMO MO KakJIOM TeMe, TaK KaK KaXAblil ClIeqyoIHid MaTeprall, OCHOBaH Ha

TIpe/BLLYIIEM

€aMoCTOSI- ICamocrosiTenbHas paboTa SBJISETCs 00sI3aTeIbHON YacThio 00pa30BaTeIbHOTO MPOIecca U BKIIIOYaeT B cedsl
Te/bHast paboTa | caMOCTOATENbHYIO TPOPA0OTKY TEOPETHUYECKOrO MaTepraa, YTeHUE JOKYMEHTALMH [0 HEOOXOIMbIM
6ubmorekam Python, Gonee aetanbHOE pacCMOTPEHHE BOIIPOCOB, PACCMOTPEHHBIX Ha MPAKTHYECKOM 3aHATHH.
CamocrositesnpHast paboTa I0JKHA TIPOBOAUTHCS CUCTEMATHUYECKH.

3a4€T ILTIH ycnemHoﬁ cayu 3a4cra H€O6XOHI/IMa CUCTEMATHYICCKaA IIOAIrOTOBKA 1 npopa60TKa MaTtepuajioB
MPAKTUYECCKUX 3aHATHUL. Hepe)l BBIIIOJITHCHUEM 3a/JaHW A, BBIHCCCHHOI'O Ha 3a4€T, HeO6XO)JI/IMO BHUMATECJIBHO
O3HAKOMUTBCA € TEKCTOM 3aJaHuA, C JAHHbIMU, MIPEAOCTABJICHHBIMU [JI1 €TI0 BbIITOJIHEHUSA, U YTO KOHKPETHO
Tpe6yeTc;I OIpeaeMTb TOCJIC aHAJIN3a JaHHBIX.

10. ITepeyensb nHGOPMAIUOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX P OCYIIeCTBJIEHHN 00Pa30BaTeJbLHOI0 NpoIecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst 1 HH( OPMAIHOHHBIX CIIPABOYHBIX
cucTeM (IpH HEOOXO0JUMOCTH)

SAEKTPOHHBH
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[NepeueHs MHPOPMAIIMOHHBIX TEXHOJIOTUH, HCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MpoIiecca MO JUCIUILIIHE
(Momymo0), BKJII0Yasi IepedeHb MporpaMMHOro odecrieueHus: 1 MH(OPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, NPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHMUIUIAHBI (MOYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKON 0a3bl, HEOOX0IUMOI [IJIsl OCYIIEeCTBJIEHUS 00Pa30BaTEJILHOrO
npouecca no JAUCHUmInHe (MoIyJII0)

MaTepI/IEU'II)HO-TCXHI/I‘{eCKOC obecrieueHre 06pa30BaT€J'II)HOFO mponecca 1no AMCuuIinHe (MO)Iy.TIIO) BKJTIOYAET B ceOs cieaymomue
KOMIIOHCHTHI:

INomelneHust 17151 CAMOCTOSITENIBHOM pabOThl 00yYaIOIIMXCsl, YKOMIUICKTOBAHHBIE CIIELIMAIM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYJbs1) U OCHAIIIEHHbIE KOMITBIOTEPHON TEXHUKOW C BOZMOXKHOCTHIO MOAKIIIOUeHHUs1 K ceTu "MHTepHeT" u obecriedeHrem JocTyra
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTeibhyio cpeny KOV.

VueOHble ayJUTOPUH JJIs1 KOHTAKTHOHM padoTHI C MPeroaBaTesieM, YKOMILIEKTOBAaHHbIE CIIEIMaIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJbS1).

KOMHI)IOTCP W [IPUHTEP JIA pACIICYaTKH Pa3daTOYHbIX MATEPUAIIOB.

12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalONUXCs HHBAJIUI0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO}II/IMOCTI/I B O6pa3OBaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOIMH, 06nerqa10mue
BOCIIpUATUEC I/IH(bopMaLlI/II/I O6y'~IaIOIHI/IMI/ICH HWHBaAJIMAAMU U JIMIAMU C OI'PAHWTYCHHbIMUA BO3MOKHOCTAMUA 3JO0POBbA:

- CO3/laHNe TEKCTOBOW BEPCHU JII0OOr0 HETEKCTOBOI'O KOHTEHTA JUIsl €70 BOZMOXXHOI'O IPe0O0pa30BaHus B aJIbTEPHATHBHbIE
(bopmbl, yIOOHBIE 17151 Pa3IMUYHBIX MOJIb30BATEIEH;

- CO3JaHMU€ KOHTCHTA, KOTOprﬁ MOJKHO PEACTABUTL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTbH MaCIHTa6I/IpOBElHI/IH TEKCTAa U H306pa)l(eHHﬁ 6e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsl 00YUaIoMXCsl BOCIIPUHUMATD OJJHY M TY ke MH(OPMAIHIO U3 pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMIIA C HAPYIIEHUsIMH CJIyXa MOJTy4Yaad MH(OPMALMIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMCHEHUEC MMPOIrpaMMHBIX CPEJICTB, O6€CHC‘[I/IBaIOIIII/IX BO3MOXHOCTb OCBOCHUA HABBIKOB 1 yMeHHﬁ, CI)OpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUET AJIbTEPHATUBHbBIX CHOCO6OB, B TOM YMCJI€ BUPTYAJIbHBIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TGXHOHOFHﬁ;

- IPUMEHEeHHe AUCTAHIIMOHHBIX 00PA30BATEIbHBIX TEXHOJIOIUI 1Sl Hepesau HH(BOPMALUY, OPraHU3aliy Pa3InIHbIX (Gopm
WUHTEPAKTUBHOW KOHTAKTHOW paboThl 00yUalolIerocs ¢ NpernojaBaTeieM, B TOM Yiciie BeOUHAPOB, KOTOPbIE MOTYT OBITh
VICIIOJIB30BAHBI Ts IPOBEICHMUS BUPTYAIbHBIX JIEKLNIA C BO3MOKHOCTBIO B3aMMO/CHCTBHS BCEX YYaCTHHKOB JUCTAHIIMOHHOTO
00yueHHsl, IPOBEACHHs CEMHHAPOB, BHICTYIUICHHS C JOKJIAIAMU M 3aILUTHI BBITOJTHEHHbBIX paboT, TPOBEACHISI TPSHUHIOB,
OpraHu3aluy KOJUIEKTUBHOM paboOTHI;

- IPUMCHEHUC JUCTAHIIMOHHBIX 06pa3OBaT€HLHLIX TEXHOJIOTUI IS OpraHu3altun (1)OpM TEKyHIEro u NpoMeKyTOYHOI'O
KOHTPOJIA;

- yBEJIMYEHUE TPOJOJIKUTEIBHOCTH Claui 00YYaIoIMMCsl MHBAIUIOM WM JIMLOM C Or pAHUYEHHBIMU BO3MOKHOCTSIMHU 310POBbS
¢opm rmpome:xyTOUHOI aTTECTAIMH [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOOIKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4éTa Win 9K3aM€Ha, IIPOBOANMOIO B MMCbMEHHOI (bopMe, - He Oostee uem Ha 90 MUMHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popme, - He
6osiee yeM Ha 20 MUHYT;

- TMPOIOJKUTETFHOCTY BHICTYIUICHHS 00YJAIOMIEerocs IPH 3aluTe KYpPCOBOM PadOTH - He Oojiee YeM Ha 15 MUHYT.
IIporpamma coctapiieHa B coorBeTcTBuM ¢ TpedoBanusMu PI'OC BO u yueOHbIM M1aHOM 10 HanpasieHuio 01.04.02

"TlpukiagHas MaTeMaTuKa 1 nHGopMaTuKa" ¥ Marucrepckoil mporpamme "VIcKycCTBEHHBIN MHTEJUIEKT U CYIEPKOMITBIOTEPHBIE
BBIYUCIICHUS .
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B./]1B.02.01 Anaau3 oannvix na Python

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku: 01.04.02 - IpukianHas MareMaTvka U ”HQOpPMATUKA

ITpocuibs noaroroBku: MIcKYCCTBEHHBIN MHTEUIEKT U CYNEPKOMITbIOTEPHbIE BEIYUCICHUS
Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepartypa:

1. Baok, O. A. [IpakThKyM 10 aHaIM3Y AAHHBIX Ha sA3bIkax Python u R : yue6Hoe mocodue / O. A. Baiok, M. P. Hcaera, M. O.
CamconkuH. - Mocksa: ITpomereit, 2023. - 100 c. - ISBN 978-5-00172-356-1. - Teker : anektponHsii. - URL:
https://znanium.com/catalog/product/2124862 (nara obpamenus: 10.02.2025). - Pexxum goctyna: no noanmcke.

2. Makkunanu, V. Python u aHann3 gaHHBIX: TpakTHYeckoe nocodue / Vac Makkuniu - Mocksa : JIMK Ilpecc, 2015. - 482 c. -
ISBN 978-5-97060-315-4. - Tekcr : anexktponnsiii // DBC "KoncynpTanT cTynenra' : [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970603154.html (nata oopamienus:: 10.02.2025). - Peskum nocryna : o
IOAITMCKE.

3. Mauos, JI. A. I'nybokoe oOyueHue 1 aHanu3 JaHHbIX. [IpakTueckoe pykoBoactso / [I.A. Manos. - Cankr-IletepOypr :
BXB-Iletepbypr, 2023. - 272 c. - ISBN 978-5-9775-1172-8. - URL.: https://ibooks.ru/bookshelf/389629 (nara obpamieHus:
10.02.2025). - TekcT: 31eKTPOHHBIN.

[onoJHATE ILHAS JUTEpPATYypa:

1. Xeiigr, M. U3y4yaem pandas: mpaktudeckoe uzganue / Xerar M. , miep. ¢ anr. A. B. I'pysnesa. - Mocksa : [IMK IIpecc, 2018.
- 438 c. - ISBN 978-5-97060-625-4. - Tekcr : anexTpoHHsIi // SBC 'KoHcynpraHT crymeHTa’ : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970606254.html (nata o6pamenus: 10.02.2025). - Pexum gocryma : no
TIOATINCKE.

2. Tandon Akash. Pacimmpennas ananutuka ¢ PySpark:npaktudeckoe nzganue: nep. ¢ anri. - Cankt-IlerepOypr :
BXB-Iletepoypr, 2023. - 224 c. - ISBN 978-5-9775-1770-6. - URL.: https://ibooks.ru/bookshelf/389656 (nara obpaiienus:
10.02.2025). - TeKCT: 3JeKTPOHHBIH.

3. Hucyan H. Python - sTo mpocro. ITomarosoe pykoBOACTBO IO MPOTPaMMHPOBAHUIO M aHATIM3Y JaHHBIX: Iiep. ¢ aHriI. / H.
Hucuan. - Canxkt-Ilerep6ypr : BXB-IletepOypr, 2022. - 416 c. - ISBN 978-5-9775-6849-4. - URL:
https://ibooks.ru/bookshelf/386516 (nara obpamenusi: 10.02.2025). - TekcT: 31eKTPOHHBIM.

Crpanuua 7 u3 8.

KTFOHH

PCHT

VHHE AHATVTAHEC AR SHCTE

2
|
|
Em
8

imE

g



ITporpamma mucimruiuesl "Ananus gaHHbix Ha Python"; 01.04.02 "IIpukiagnas matemMaTka 1 UH(oOpMaTuka'.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B./]1B.02.01 Anaau3 oannvix na Python

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noarorosku: 01.04.02 - IpukianHas MareMaTvka U ”HQOpPMATUKA

HpO(l)I/IJ'H; IOATrOTOBKM: I/ICKyCCTBeHHbIﬁ HHTEJIJIEKT U CYNIEPKOMIBIOTEPHLIE BLIYUCIEHUA
KBaJ’[I/I(I)I/IKaHI/IH BBIITYCKHUKA: MarucTrp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHusi Mo oOpa3oBatesibHOM nporpamme: 2025

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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