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1. Ilean m 337240 0CBOEHMS AMCUNILTHHBI/MOLYJIsI

Ilenb MUCUMIUTMHEL 3aKTIOYAETCS B OBJNAICHUM CTYLCHTAMH OCHOBAMH paGOThI C S3BIKOM
Python B amanm3e NaHHEIX, PaCIIMPEHHUN TEOPETUYECKONH M MPAKTHYECKOH IOIATOTOBKM B 00JACTH
MaTEeMaTHIeCKOro aHaJIu3a, INHEHHON anrebphl, METO0OB ONITHMHU3ALMH, TEOPUH BEPOSITHOCTEH.

3aauy NUCIUILIHHEL:

- OBJaJieHHe OCOOEHHOCTAMH s3bIKa Python nys amanmsa NaHHBIX, NPUHLHUIAMH YTEHHS
Pa3IMYHBIX JaHHBIX;

- usyyenue Python-6ubnmorex, comepxamux GOJBIIOE KONMYECTBO MHCTPYMEHTOB: OT
OBICTPBIX Omepaluii ¢ MHOTOMEPHBIMHM MACCHBAMH O BU3YalM3alMd M PEATH3ALMH DPA3IAUHBIX
MaTEMaTHYeCKUX METOIOB, B TOM 4YHCIE JMHEHHOH anreOpbl Kak OCHOBHOIO MaTeMaTHUYEeCKOIO
ammapara i paboThl ¢ JaHHBIMU;

- HU3Y4YCHHE METOJOB ONTHMH3ALMH KaK HAWIy4LIero WHCTPYMEHTA Ul OMNpeae/eHHs
ONTHUMAJIBHBIX IIapaMETPOB CUCTEMEI,

- 3HAKOMCTBO C MAaTPHYHBIMU DA3JIOKEHHAMH, KOTOPBIE HCIOJb3YIOTCS [1PH HOCTPOCHHH
PErPECCHOHHBIX MOJEIICH, IS YMEHLUIEHHs] Pa3MEPHOCTH JaHHbBIX, B PEKOMEHAATEAbHbIN CHCTEMAX
U B aHAJIN3€ TEKCTOB;

- pacIIMpeHHe 3HAHUH 0 6a30BBIX KOHIENIHAX TEOPHH BEPOSTHOCTEH M CTATHCTUKH, KOTOPbIE
HeoOXOIUMEI 1711 IOHUMAHH MEXaHU3Ma paboThI IPAKTHYECKH BCEX METOIOB aHATH3a JAHHbIX.

2. MecTo pucuunianHe/Monyast B crpykrype OITIOIT BO

Jucuunyuaa OTHOCHTCA K IUCIMIUIMHAM 3JIeKTHBHOro moxyns «Digital & IT. Mamuunoe
o0y4eHHWe M aHaNU3 JAHHBIX» YacTH (OPMUPYEMON yJaCTHHKAMH OOPa30OBATENBHLIX OTHOLICHMH
y4e0HOr0 IUTaHa.

HGO6XO,E[HMBIMI/I YCJIOBUAMH IJI1 OCBOCHHS AUCLUUIIIIUHBI ABJISIFOTCS .
— 3HaHHE OCHOBHBIX MATPHYHOH anreOpel, MaTEeMaTHYeCKOrO —aHajn3a.  TeopHil
BEPOSTHOCTEN U MaTEMAaTUYECKOM CTaTUCTUKH;
— TIOHUMaHHe OCHOBHBIX IPUHIMIIOB AJITOPUTMHU3ALUK U IPOrPAMMHUPOBAHHSL;
— 3HaHHe OCHOB fA3bIKa IIporpaMMupoBanus Python;
—  BIIQJICHUC HABBIKAMH KCIIOJb30BAHUA KOMIBIOTEPHBIX TEXHOJIOIHH 1 CpelcTB 00paboTKH
HH(pOpMALIUH.

ConmepxaHue  OUCHMIUIMHBI  SBIIETCS  JIOTHYECKHM  MPOJAOJDKEHHEM  LMCILHIITHIDI
«Matemarykay» 0a30BBIM A7 U3YYEHHS CIEAYIOLIMX JUCUMIUIMH Moayns «Digital & I'T. Matmiioe
o0yveHHe M aHAIM3 JAHHBIX»: «MallHHHOE O0y4YEeHHE M BOMPOCHI UCKYCCTBEHHOIO MHTENICKTay.

<<Heﬁp0HHLIe CETU», (<HpI’IKJ'Ia,D:HI>Ie 3aJa49d aHajIu3a JaHHBIX».

3. Pe3yabTaThl 00y4YeHHsI 10 JHCUUIUTHHE/ MOLYJTIO

IIponecc wM3ydyeHHWs MUCLUIUIMHBI/MOIYJsS HampaBieH Ha (opMUpOBaHHE  CIIEIYIOLINX
KOMIIETEHIIIIH

Talbnuua 3.1
Kon u HaumeHoBaHue
Koa u HariMeHOBaHHe Kon u HaumeHoBaHue pe3ynbTara 00yUeHus
WHINKATOPA AOCTHIKEHHS
KOMIIETEHLIHH Mo AMCUMIIHHE
xomnereHuru (MJIK)
VK-1. Crocoben | YK-1.1 OcyluectBnseT | 3HaThb: 31 aKTyalbHble MCTOUHMKH
OCYLIECTBIIAT TMIOUCK, | BBIOOD aKTyalbHbIX | HH(POPMALMK O COBPEMEHHbIX OMBIIMOTEKAN
KPUTHUYECKMHA  aHAIM3 M | POCCUMCKHMX M 3apybexkHbix | Python ans ananuza naHHbIx B
CHHTE3 MH(OpPMALWK, | UCTOUHMKOB, @ Tak ke | YMeTb: Y1 ocywecTBAsTs nouck, cbop
NPUMEHSTh CUCTEMHBIH | IOMCK, cOOp M 00paboTKy | MOArOTOBKY AaHHBIX AJs aHAIN3a
MOAXOA Ui peweHus | uHpopmauuu, HeoOXoaMMOH | Bnagers: Bl HaBblkaMM MOAFOTOBKM W
TIOCTAaBJICHHBIX 3aga4 LI PCLUCHUA MOCTaBJIEHHOH O6pa6OTKI/l JaHHBIX CpeACTBaMHU Py‘[hon
3aJaud
YK-2. CrocoGen | YK-2.1 Tlposonur aWamu3 | 3Hate: 32 oTanbl  MHTEANEKTYAJLHOIO |




ONpeNeNidTs KPYr 3afa4 B | OCTaBAGHHOM  LENM W | aHanu3a AaHHBIX, THIOBbIE 3a/0aun aHajiis3a |
pamKax IOCTaBJIEHHOM LEaH | GOPMYIUPYET COBOKYMHOCTh | JAHHbIX
¥ BBIOMpAaTh ONTHMAIBHBIC | B3AWUMOCBS3aHHBIX  3a1ad, | YMeTb: Y2 (bopmynMpoBaTh 3a1aud aHanM3a
Crocobbl  MX  peLIeHHs, | KOTOpbIe HEOOXOMMMO | IAHHBIX B PAMKAX MOCTABICHHOM LK
UCXONA M3 [AEHCTBYIOLUMX | PELUUTH OJIS €€ JOCTHXKEHHUS Brnagets: B2 HaBblkaMM aHanM3a AaHHbBIX
IIPaBOBBIX HODM, cpeacteamu Python
UMCIOLINXCA  PecypcoB M | VK-2.2 BoiGupaer | 3Hatb: 33 coBpeMeHHble OMOIMOTEKH M
OrpaHUYCHHUM ONTUMAaJIbHBIA crnoco6 | meroabl Python ans ananusa aanmbix
pelIeHUA 3aaa4, MCXoAd M3 | YMeTh: Y3 BblGMpaTh  ONTUMalibHblE
UMEIOIMXCS  PeCypcoB M | OMONMOTEKM M METOAbl, WCXOAS W3
OrpaHUYEHUIt MMEIOILMXCS PECYPCOB U OrpaHUYEHHH
Brnagete: B3 HaBblkamMM  MCMOAB30BaHMS
pasnuuHblX 6MbaHoTeK W MeTon0B Python
TTKC-3. Cnocoben | [IKC-3.2 PaspaGateiBaer | 3Hath: 34 MaremaTHuecKHe METOAbI M
HCIOJIB30BaTh COBPEMEHHBIE | KOMIBIOTEPHbIE moaenu | 6ubnnorekn Python, wucnonvsyembie 1pu |
MHPOPMALIHOHHbIE TEXHOIOTHYeCKHX paspaboTke KOMIbLIOTEPHBLIN MOJICIICH |
TEXHOJIOTHH M TIPUKIAJHBIE | TIPOLECCOB U 000PYJOBAHMS | aHAIM3a AAHHBIX
[IPOrpaMMBI TpH VMere: V4 npuMeHATb MaTemaTHyYecKue
MOZETHPOBAaHUH U metonel M 6ubavorekn  Python  gns
paspabotke paspaboTku KOMMbIOTEPHbIX Mozened
TEXHOJIOTHYECKUX aHajiM3a JaHHbIX
NPOLIECCOB U 060PYAOBaHMUs Bnaners: B4 HaBbikamn  peanusaimu
MOAENEN  aHanu3a  JAHHLIX  CPEACTBAMM
Python
4. O0beM AHCHUIIAHBL/MOXY ISt
OOmuit 00beM TUCIUIIUHbL COCTABIIAET 3 3a4eTHBIX eAMHHULE, 108 yacos.
Tadnuua 4.1
AyaMUTOpHBIE 3aHATHS / KOHTAKTHAS ;
: Ddopma
Dopma Kypc/ pabora, yac. CamocrosTenbHas .
MPOMEKYTOUHOH
oOyyeHust | cemectp ITpakTnueckue | JlaboparopHbie pabora, uac.
Jlexuu aTTecTaunm
3aHSTHSI 3aHSTHS
ouHas 3/5 18 34 - 56 3auer |

S. CTpykTypa M comep:KaHHe AHCUMIIINHLI/MOY s

5.1. CtpyKTypa AMCIHUILIHHEL

oyHas popma obyuenns (0DO)

Tabnmua 5.1.1
7
CTpyKTypa AUCUMILTHHBI/MOYIA AYIATOPHELS
Ne 3aHATHS, Yac.
CPC, |Bcero Kon OueHOYHBI
o/ | Homep 4ac. |, 4ac NIK € CpeAcTBa
o | paszgen HaumeHoBaHue paspena JI. | Ip. | JIa6. T P
a
I Koanoksn |
YK-1.1 ) v Padora |
YK-2.1 Ha
1 1 Beenenue 2 8 - 14 24 .S
YK-2.2 | npakruucce
[IKC 3.2 KHX
3QHATHAX
YK-1.1 Konnoksu
/'_') ’ ')Z -~ ¥
) 5 Bu6n?orexn Python u 6 10 i 14 30 YK-2.1 | ym. PaBGora |
JuHelHas anrebpa YK-2.2 Ha ‘
[TKC 3.2 | npakruucce ‘



KHX
BAHSITHSIX
Konnoksu
YK-1.1 | ym, PaGora
3 3 OntuMuzanus 1 MaTpUUHbIE 6 3 ) 14 28 YK-2.1 Ha
Ppas3oXKeHus YK-2.2 | npaktuuec
[IKC 3.2 KX
3AHATHAX
Koanokeu
YK-1.1 | ym, PaGora
. YK-2.1 Ha
4 4 CryvaiiHOoCTh 4 8 - 14 26 VK22 | npaxruuec
[IKC 3.2 KHX
BAHSITHAX
YK-1.1 | Bonpocnl k|
YK-2.1 AUCTY
5 | 3auer - - - - - V.2 2 |
[IKC 3.2
Hroro: | 18 | 34 - 56 108 - -

3a04yHas popma oOyuenus (3P0)
He peanmusyercs.

04HO0-3209Hast ¢popma o0yuenust (O3DO)
He peammusyercs.

5.2. ComeprxaHue AUCIUILIHHBY/ MO IS

5.2.1. ComeprxaHue pa3esioB UCIHUIUTUHBY/MOIYIS (AUAAKTUYECKHE EAMHHLIbI).

Pasmen 1. «BBenenue». Python — oauH U3 IIaBHBIX HHCTPYMEHTOB CHELMAIHCTA 1B HAVKC O
nanHbix. [{uknsl, QyHknum, reeparopsl, list comprehension. @yHkuuu U ux cpoiictsa. llpeaen u
IIPOM3BOAHAS. | €OMETPHUYECKHM CMBICIT IPOU3BOTHOM.

Pazpnen 2. «bubmotexu Python u nuueiinas anreOpay». Pandas. Data Frame. NumPy, SciPy u
Matplotlib. Pemenue onTuMusanumoHHBIX 3amad B SciPy. CucTeMbl JHHEHHBIX YpaBHEHHH.
Marpuunsie onepanuu. Paur u onpenenurens

Paznmen 3. «OnTuMu3anyis ¥ MaTpUUHbIe Pa3iokKeHUs». YacTHbIE MPOU3BOIHLIC H I'PAIMCHT.
KacarenpHas mrockocTs M juHeHHOe nmpubmkenue. OnTUMU3auMs Hernaakux (Gyvirimii. Meros
VMHTalUM OTXKMIa. ['eHeTHueckue anropuTMbl U auddepeHunansHas spomouus. Hennep-Mun.
[TpubnmxeHne MaTpUIel MEHBIIETO paHTa.

Paznen 4. «CnyqaitHocThy». Cay4alfHOCTh B TEOPUHU BEPOSTHOCTEH M cTatucTHKe. CBOHCTBA
BEPOSATHOCTH. YCIOBHAas BeposATHOCTh. OIeHKa pacmpeneneHus 10 BbIOOpKe. BakHbie
XapaKTepUCTUKH pacupenencHuil. LlenTpanpHas npenenbHas TeopeMa. [JoBepUTebHbIE HHTEPBAIbI.

5.2.2. ConeprkaHre JUCIUILIMHEI [T0 BUJAM YUE€OHBIX 3aHSATHH.

JleknuonHbIe 3aHATHA

Tabimua 5.2.1

Ne Howmep paznena Obmbewm, uac. Tema nexiinn
n/n JUCLUTITMHBI OO | 300 | 0300 -

1 1 2 - - BeeneHue

2 2 6 - - bubanorexku Python u nuHelinas anrebpa

3 3 6 - - OnTrMH3aLMS U MATPHYHBIE PA3IOKEHHs!

4 4 4 - - CnyuaiiHOCTb

Hroro: 18 - -




IlpakTHYyecKkue 3aHATHS

Tabnuua 5.2.2

Ne Howmep pasnena O6bem, vac. 4 I
v P 0D0 | 300 | 0300 aMMEHOBAHWE NMPAKTUUYECKHX 3aHATHI
1 1 8 - - Beenenue
2 2 10 - - bu6nuoreku Python u nuHeiinas anreGpa
3 3 8 - - OnTuMH3aUMs M MATPUUHBIE PA3IOKEHHS
4 4 8 - - CnyualiHOCTb
Hroro: 34 - -

JlaGopaTopHbie padoThI

JIaGopaTopHBIe pabOTH! y4eGHBIM MIAHOM He TIPELYCMOTPEHbI

CamocrosTesbHas padoTa CTYJEHTA

Tabnuua 5.2.3

No Homep O6bem, yac. » o
i pasgena o0 1500 | 0300 Tema Bua CPC
JUCLUIUTHHBL
1 1 3 - Beenenue Tozrorenta &
NPaKTHUYECKHUM 3aAHITHIM
) 5 10 ) Bubnunorekn Python u [Toaroroska K
J1HeiHas anrebpa NPaKTHUYECKHUM 3aHATUAM
3 3 10 i OnTtuMH3aLMs ¥ MaTpUUHbIE [ToaroToska
Pa3I0KEHHU MPAKTHUUCCKHUM 3aAHATHIAM
4 4 10 - Cny4aiiHOCTb [loaroroska «
NIPAKTUYECKUM 3aHSTHIM
5 1-4 23 ) ITonroroska k xosnokeuymam | IToaroroska k
KOJUIOKBHYMam
6 1-4 - - 3auer
Hroro: 56 -

5.2.3. IlpenonaBanue AMCUMILIMHBI/MOIYNS BEACTCS C NPUMEHEHHMEM CICAYIOUIMX BHOB
00pa3oBaTEIbHBIX TEXHOIOTHIA:

— BU3yamu3anus y4eOHOro Marepuana B O(DHCHOM I[aKeTe B JHANOrOBOM pPEXHME
(IEeKUMOHHEIE 3aHATHS);
— paboTa B MaJBIX Ipynnax (MpakTHYeCKHE 3aJaHusl);

—  HWHIUBHIyaJIbHBIE 3aJaHUs (IPAKTHYCCKUE 3a0aHMs).

6. TemaTnka KypcoBbIX paGoT/NpPoeKToB

KypcoBeie paboThI/IIPOEKTH! yIeOHBIM ILTAHOM HE MPeLyCMOTPEHE

7. KoHTpoibHbIE padoThI

KonTposbHble paboTh! yU4eOHBIM IIIAHOM HE MPELYCMOTPEHEI

8. Ouenka pe3yabTaTOB 0CBOEHHS JUCUUNLIUHBI/MOLYJISA

8.1. Kpurepuu OIEHHMBaHUS CTENEHHM MOJHOTBI M KAa4ecTBA OCBOECHMS KOMIICTCHIMIT B
COOTBETCTBHH C IUIAHUPYEMBIMH pe3yIbTaTaMu 00yueHHus npuseneHbl B [Ipunoxenun 1.

- 8.2. PeliTHHroBas cucremMa OUCHHBAHUS CTEINEHM IOJHOTbI

H

KadcCTBa OCBOCHHM:

KOMIIETEHIMH 00yJaromuxcs 09Hoi GopMbl 00ydeHus peacrasieHa B Taduuue 8. 1.




Tabnnua 8.1

Ne /m | Buzpl MeponpusATHI B paMKax TEKYLIEro KOHTPOJIs | KonuuecTso 6a1108
1 Texkymas aTTecTaluys
1 Pa6oTa Ha MPaKTUUECKHX 3aHATHAX 0-10
2 Konyokeuym 0-10
WTOI'O 3a nepByo TEKYLLYIO aTTECTALMIO 0-20
2 TeKylIas aTTecTauus
1 Pa6oTa Ha MPaKTHUECKHX 3aHATUAX 0-20
2 Konmokeuym 0-20
HNTOTI'O 3a BTOpPYIO TEKYUIYIO aTTECTALMIO 0-40
3 Texywias aTTecTalus
1 PaboTa Ha MpaKkTHUECKUX 3aHITHIX 0-20
2 KonnokBuym 0-20
HTOI'O 3a TpeTbIO TEKYLLYIO aTTECTALMIO 0-40
BCEI'O 0-100

9. YuebHo-MeToAMYECKOE M MH(POPMALMOHHOE 0fecnedeHre JUCUMILTHHBI/MOAYJIs

9.1. IlepeyeHs peKOMEHIYEMO TUTEPATYpBI NpeacTaBied B [Ipunoxenun 2.

9.2. CoBpemeHHBIE MPOQECCHOHANBHBIE 0a3bl JAHHBIX M MH(POPMALMOHHBIC CIPABOUHbIC
CHCTEMBI:

—  DNeKTpOHHBIA KaTanor/JnekTpoHHas 6ubmuorexa TUY http://webirbis.tsogu.ru/

— Hayuno-texnmyeckas 6ubmuoreka ®I'AOY BO PI'V Hedru u rasa (HUY) um. U.M.
I'y6xuna http://elib.gubkin.ru/

—  Hayuno-rexaundeckas 6ubmuorexa ®I'5OY BO YIHTY http://bibl.rusoil.net

— Hayuno-texnmueckas 6ubmuorexa PI'BOY BO «YXTHHCKUM rOCYAapCTBEHHbI
TeXHUYeCKuH yHUBepcuTeT» http:/lib.ugtu.net/books

— baza mamnpix KoHcynbTaHT cTymeHTa «DIeKTpOHHAs OGUONIMOTEKA TEXHHUECKOIO BY3a»
http://www.studentlibrary.ru

—  OnexTpoHHO-6m6mHoTeyHas cucteMa IPRbooks http://www.iprbookshop.ru/

- 00O «M3parensctBo JIAHDBY http://e.lanbook.com

- 000 «Dnexrponnoe usgatensctso KOPAUT» urait.ru

— 00O «PYHOb» http://elibrary.ru/

—  OnexTpoHHO-0uGnMoTeuHas cucrema BOOK.ru https://www.book.ru

— Hanvonansnas snexTpoHHAsS OHOIHOTEKA.

9.3. JIuneH3uoHHOE ¥ CBOOOIHO pacHpoCTpaHseMoe IPOrpaMMHOe 00eCrieYeH e, B T. 4.
OTEYECTBEHHOTO ITPOU3BOICTBA.

—  Microsoft Windows;

—  Microsoft Office Professional Plus;

—  Python;

— Anaconda Distribution;

—  Pactpogsii rpadpugeckuii pepaxrop GIMP;

- Zoom.

10. MarepuanabHO-TeXHHYECKOE 00ecreyeHne AHCUHILIHHBI/MOLY. 151
[Tomemenus A1d NPOBENEHHs BCEX BHIOB PabOThI, MPEAyCMOTPEHHbBIX YUeOHBIM 1IAHOM,
YKOMIITIEKTOBAaHBI HEOOXOIUMBIM 000PYIOBAHUEM U TEXHHIECKUMU CPENCTBAMHU O0YUEHHUSI.




Tabnuua 10.1

Ilepeuens
obopynoBaHus,
HEOOXOAMMOro [Ist
OCBOEHHSI JUCLUIIHHBI

IlepeueHb TEXHMUECKMX CPEACTB OOyUYEHHSs, HEOOXOAMMBIX LIS
OCBOEHHS AUCLMIIHHbI
(neMOHCTpaLMOHHOe 000pynoBaHime)

Ne n/n

VuebHas aynuTopus AJsl MPOBEAEHMs 3aHATHM JIEKUMOHHOIO THIA;
TPYNMOBBIX ¥ MHIMBMAYAJIbHBIX KOHCYJbTaLMH; TEKYLIEro KOHTPOJIs
M TMPOMEXYTOYHOM aTrectaunu: MOHOGIOK (MM KOMMbLIOTED B
KOMIUIEKTE); MPOEKTOpP; aKyCTHueckas cuctema (KOJOHKK) (MpH
HaJlMuMK); WMHTEPAKTHBHAs JOCKa (MM MYJbTHMEAHMiiHAs 10CKa).

JlokanpHas 1 KopnopaTHBHas CEThb.

YyeOHast ayfuTOpHs ANs MPOBEACHHMS 3aHATHIA CEMMHAPCKOrO THIa
(TpakTHYecKHWe  3aHATHS);  [PYMIOBBIX W WHAMBHAYaJbHbIX
KOHCYJbTalUWH; TEKYLLEro KOHTPOIS U MPOMEKYTOUHON aTTeCTaluu:
2 - MoOHOGMOK (MM KOMMBIOTEP B KOMIUIEKTe (He MeHee 15 wrT.);
IIPOEKTOP; AaKyCTHYecKass cucTema (KOMOHKH) (Mpu  HalWuWK):
VMHTEpaKTUBHAsE JOCKa (MJM MynbTUMeAuMHas nocka). JlokajibHas u
KOpPNOpaTUBHAS CETb.

TloMeleHre A8 CAMOCTOATENbHON  PabOTbI  OOVUAIOINNCH ¢ |
BO3MOKHOCTBIO TMOJKIIOUEHHUs K ceTH «MHTepHeT» W obecnedenuem
3 - JOCTyNa B 3JIEKTPOHHYIO MH(POPMALIMOHHO-00PA30BATENbHYIO Cpedy:
Vuebnas mebenb: YueOHble CTOMBI, CTYJbsl, NOCKA ayaWTOpPHas.
KomnploTep B KOMIIIEKTE — 5 LIT.

4 [Tomewienre s XpaHeHHs M MPOPUIAKTHYECKOrO 00CHY/KUBAHNS
y4ebHoro obopyaoBanus: CTosibl, CTYJbs, WKA]bl, CTENNANK

11. Meroauyeckne yxkazanus no opranusauuu CPC

11.1. Meromudeckue yka3aHHUs 110 TOJrOTOBKE K IPAKTHYECKAM 3aHSITHSIM.

IIpakTiyeckre 3aHATUSA CIIOCOOCTBYIOT YIUIYONEHHOMY H3YYEHHIO HUCUMIUIMHBLI W CYKAT
OCHOBHOM (OpMOH IIOABENEHUS HUTOrOB CAMOCTOSTETBHOM paboThl cTyaeHTOB. OCHOBHAs e
[PaKTUYECKUX 3aHATHH 3aKII0YaeTCs HE TOJIBKO YIIIYOUTh U 3aKPEMUTb TEOPETHUECKHE AN, HO I
copMHUpOBATH MPAaKTHYECKHE KOMIIETEHIMH, HEOOXOAMMBIE Oy AYLIMM CIIELUATHCTAM.

Ha nmpakTuyeckux 3aHATHIX IPUBETCTBYETCS aKTUBHOE YYacTHE B OOCYIKACHUHM KOHKPETHbIX
CHUTyalli, CIIOCOOHOCTh Ha OCHOBE IIONYYEHHBIX 3HAHHWM HAXOOuTh Haumbonee >(P(EeKTUBHBIE
pelleHys IIOCTAaBIEHHBIX IIPOOJEM, YMETh HAaXOAUTh MOJIE3HBIM JOMOJHHUTENBHBIN MarepHas Mo
TeMaTuke 3aHaTui. O0yJaromuMces peKOMEHIYeTCs CAeIyIoas cXemMa NOArOTOBKH K 3aHsATHIO!

1. ITpopaboTaTh KOHCIIEKT JIEKIIHH;

2. VI3y4uTh peKOMEHIOBAHHYIO JIUTEPATYPY;

3. [Ipu 3aTpynHEHUSIX CHOPMYTUPOBATH BOMPOCHI K MPENOAaBATENO

4. Ilocne BBITOMHEHUS IPAKTUYECKOH paboThl OQOPMHUT OTUET U IIOATOTOBUTLCS K 3AIKTE.

11.2. Meromuueckue yKa3aHHUs 110 OpraHU3aIiK CaMOCTOATENLHON paboTEL.

CamocTosrensHas paboTa sBIIETCS ONHOM U3 BaXHeWmux (opm u3yueHus JoOoM
aucuuIuInEEL. OHa IO3BOJIAET CHCTEMATH3MPOBATh U YIIIyOUTh TEOPETHUYECKHE 3HAHHS, 3aKPENUTh
YMEHHS ¥ HaBBIKH, CIIOCOOCTBYET pAa3BUTHUIO YMEHHU IOJB30BaThCS HAY4YHOH W  yueOHO-
MeToAuuecKol nuTepaTypoii. Ilo3HaBaTenpHas AEATENBHOCTD B MPOLIECCE CAMOCTOSATELHON PaboThl
TpeOyeT 0T MarkucTpaHTa BEICOKOTO YPOBHSI AKTHBHOCTH M CAMOOPTraHM30BaAHHOCTH.

B y4eOGHOM mpoLecce BBIIENAIOT [Ba BHIA CAMOCTOSTENBHOW paGOTBI: ayauTOpHAs U
BHEAyUTOPHAS.

AynuTopHas caMOCTOsTeNbHas paboTa MO AUCUMITIIMHE BBIMOIHSETCS HA YUCOHLIN 3a1sTIHN
II0J] HEIIOCPENCTBEHHBIM PYKOBOJCTBOM IIPEIIOAABATENS U [0 €ro 3aaHHIO.
BreaynuTopHas caMOCTOsATENbHas paboOTa CTYNEHTOB MPEACTABIsAET CO00H 10rHuecKoe

IPONOJDKEHUE AYAUTOPHBIX 3aHATUH. 3aTpaThl BPEMEHM Ha  BBIIOJHEHWE HTOH  paboTbl
PErIaMeHTHpPYIOTCs paboduM y4eOHBIM IUTaHOM. Pexum paboThl BRIOMpaeT cam 00ydvaroliuiics B
3aBHCHUMOCTH OT CBOMX CIIOCOOHOCTEH M KOHKPETHBIX YCIOBHA.




CamocrosrenbHas paboTa MOMKET OCYIIECTBIATBCS WHAMBUAYANbHO MM  IPYILIAMM
MarucTpaHTOB B 3aBHCHMOCTH OT LENH, 00beMa, KOHKPETHOH TeMaTHKH CaMOCTOSTENBHOMH paGoTEI,
YPOBH CIOXKHOCTH, YPOBHSI YMEHHH 00YJIarOIUXCsL.

Camocrostensaas paboTa BKIOYaeT B cebst paboTy ¢ KOHCIEKTOM NEKLMH, M3yueHHe u
KOHCIIEKTUPOBaHKWE PEKOMEHYEMOM JIMTEPATYPHI, IOATOTOBKA MYJIbTUMEIHUA-COOOLLEHH /10K 1A 0B,
IOATOTOBKA pedepara, TECTUPOBAHUE, DPEIIEHHE 3aJad M YNPaKHEHHH Mo obpasiy. pelueHue
BADUATUBHBIX 3a1ad, BBINOJHCHHE YEPTEXKEH, CXeM, pacyeToB (rpaduyeckux paboT). perieHHe
CHTYalMOHHBIX (IPO(QECCHOHANBHBIX) 3a/a4, IIOArOTOBKA K JEJOBBIM UIpaM, NPOEKTHPOBAHUE U
MOJIEMMPOBAHUE PA3HBIX BHIOB M KOMIIOHEHTOB NPOQECCHOHATBHOM NESTENbHOCTH, HAYyYHO-
HCCIIEI0BATENBCKYIO paboTy U Ip.

Konrposns pesynbTaroB BHEayIHTOPHOM CaMOCTOSTENBHOM paGOTHI MAarMCTPAHTOB MOXKET
OCYWIECTBILTECS B IpeleiaX BPEMEHH, OTBENEHHOTO Ha 00s3aTeNbHble YueOGHBbIE 3aHSTHS 110
JMCUHIUINHE U BHEAYIUTOPHYIO CAMOCTOATENBHYIO PabOTy MaruCTPaHTOB IO JUCLHUIIMHE, MOXKET
IIPOXOJUTH B IIUCbMEHHOM, YCTHOM MIIM CMEUIaHHOH (opme.
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KAPTA
o6ece4eHHOCTH TUCIMILTMHbI y4e0HO0H U yIe0HO0-MeTONMIECKOM JIHTepaTypoi

JNucnunuba: Marematrka 1 Python s ananusa nqaHHbIX
Kon, manpasnenue moarotosku: 18.03.02 DHepro- u pecypcocheperarorue Iponeccs B
XHUMHYECKOM TEXHOJIOTHH, HEPTEXUMUH U OHOTEXHOJIOI MU

HanpagnenrocTb (mpoduis): MamuHe! U annaparbl XUMHYECKUX IPOU3BOJCTB

Ne
/n

KoHTHHreHT
Haspanue yue6HOro, yueOHo-
Komiaectso |  oOywarommxcs,

METOAMUYECKOrO W3 JaHVIS,
IK3EMIUIIPOB | HCIIOMB3YFOLIUX
aBTOp, M3ATENLCTBO, BUI M3AHHA, TO & B

H3JaHUA

Ob6ecneueHHOCTh Hanuune
00y9arommxcs | 3MEKTPOHHOT

JIUTEPaTypOH, 0 BapvaHTa B
YREFHILA % BBC(+H-)
JUTEpaTypy

Bospumzo, M. I'. BeluuciurenbHbie
MeTolbl amreOpbl W aHamu3a: ydeOHoe
nocobue / M. T. BospiuHos. - CapaTos: Op* 30 100 +
Bysosckoe obpasosanue, 2020. - 225 c.
http://www.iprbookshop.ru/93065.html

Tpors, M. I1. OcHOBBI NPUKIIATHOM
anreGpbl: yyeOHoe mocobue / M. I
TpomuH. - 2-e u31., cTep. - CaHkT- . Op* 30 100 +
Ietep6ypr: Jlans, 2020. - 288 c.
https://e.lanbook.com/book/139282

(98]

Kpamep, M. MeTOIBl CTaTMCTHKH /
[apamsn Kpamep; nep.: A. C. Momu, A.
A. Tetpos; pen. A. H. Konmoroposa. -
Mockea, Ibxeeck: Perymapsas U Ip* 30 100 "
XaoTHyeckas — JUHaMuKa, MHcTaTyT
KOMITLIOTEPHBIX HccaenoBaHui, 2019. -
648 c.
http://www.iprbookshop.ru/92046.htm]

Maxkxurmg, Yac Python i ananus JaHHbIX
/ Vac Maxkkunmu. - Python u amamus
JaHHbIX, 2024-10-28. -  Caparos: op¥* 30 100 +
[pogoGpasosanue, 2019. - 482 c.
http://www.iprbookshop.ru/88752.html

MeTonsl  ONTUMH3ALMM:  TEOpUI U
AIMTOPUTMBL: YueGHOe Tocobue 1A BY30B
/ A. A. Yeprsik, C. A. Bornarosry, XK. A.
Yepusk, 10. M. Metensckuii. - 2-¢ W31, Op* 30 100 +
ucrp. u jpom. - Mocksa: FOpaiit, 2020. -
357¢.

https://urait.rw/bcode/453567

Ienynsko BM. SA3BIK
IPOTrPaMMUPOBAHUsT  BBHICOKOTO  YPOBHS
Python. DyHKIMY, CTPYKTYPBI JaHHBIX,
JOTIOHUTENBHBIE MOLY U [DNEKTPOHHBIA
pecypc]: yue6Hoe mocobue/ Illemympko Sp* 30 100 +
B.M. - DJIeKTpOH. TEKCTOBBIE JaHHEIE. -
Pocros-Ha-JloHy, Taranpor:
Usparenscteo  IOxHOro  (emepansHoro
yamsepeurera, 2017.- 107 c.- Pexum
nocryna: http://www.iprbookshop.ru

DP* — 3IeKTPOHHBIA pecypc AN aBTOP., NOJIb30BaTeNeH JOCTyNeH Yepe3 DIeKTPOHHBIH

KaTanor/DaeKTpoHHy0 6ubmiorexy TUY http"//weblrbls tsogu.ru/
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