MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJNEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

/ PaGouast mporpaMma JUCIUIIINHEL (MOILYIIS), \
KaK KOMIIOHEHT 06paBOBaT€JIhHOﬁ [porpaMmbI
BBICILIETO 06paSOBaHHﬂ - IpOrpamMmabl 6aKaJIaBpwaTa
0 HaNpPaBJICHHIO IOATOTOBKU
09.03.02 MudopManroHHbIe CHCTEMbI U TEXHOJIOTUH,
YTBEPXKJICHHOH nepBbIM rpopekropom PYT (MUIT)
Tumonunsim B.C.

NG J

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

IIporpammupoBanue Ha si3bike Python

Hanpagnenue noarotoBku: 09.03.02 HMudopmanroHHbIE CHUCTEMBl H
TEXHOJIOTUU

Hanpasnennocts (mpoduis): MHPpOpManmoHHbIE CUCTEMbl U TEXHOJIOTUU Ha
TpaHCIOpTE

dopma 00ydeHUSI: Ounas

Paboyas mporpamMma AUCHUIIMHBI (MO/YJIs1) B BUIE h
AJIEKTPOHHOT'O JIOKYMEHTA BBITPYXKEHA U3 eTUHOM
KOPIIOPaTUBHOW MH(OPMAIIMOHHOM CHCTEMbI YIIPaBIICHHSI
YHUBEPCHUTETOM M COOTBETCTBYET OpPUTHHAITY
J

IIpocTas snexTpoHHas moanucs, Beitannas PYT (MUUT)
ID noxnucu: 5665
IMoxmucan: 3aBenyromuii kadenpoit HyroBuu Beponuka
EBrenneBHa
Jlara: 03.04.2026




1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

Hens nucuunussl «IIporpammupoBanue Ha si3pike Python» 3akirouaercs B
OCOBOCHHH CTYJIEHTaMH OCHOB si3bika Python, koTopbie mpuroasTcs npu pemeHnu
IIMPOKOTO KpyTa 3a7a4d NpopecCHOHATBHON IEATEIPHOCTH — OT aHalu3a JaHHBIX
710 pa3pabOTKH HOBBIX MPOrPaMMHBIX POIYKTOB.

3aauu JTaHHOW JUCIUIMIIHBI KJIFOYAIOT:

- OCBOCHHME OCHOBHBIX CHHAKCUYECKUX 0COOEHHOCTEH s13bIKa Python;

- MOHUMAaTh (yHIaMEHTalbHbIE NPUHLHUIBI O0BEKTHO-OPUEHTUPOBAHHOTO
IPOrpaMMUPOBAHUS U CIOCOOHOCTH MPUMEHATH UX B Python;

- OCBOCHHE MHCTPYMEHTOB pa3pabOTKu, HEOOXOANUMBIX /I HalMCAHUS KOJa
Ha Python;

- OCBOEGHHME paboTbl ¢ OMOIMOTEKaMHM [Jis  Pa3IMYHBIX  3aJa4y
npo(heCcCUOHATIBLHON AesTeNbHOCTH Ha si3bIke Python.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS IO TUCHUILIINHE (MOYIIIO).

[lepeuenp (GopMUpPyEeMBIX pe3yJbTaTOB OCBOCHHS 00pa3oBaTENbHOU
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHUs 10 AUCHUILUIUHE (MOIYIIO):

OIIK-3 - Cmoco0OeH pemaTh CTaHIAPTHBIE 3aa4d MPOQPECCHOHAIBHON
JEeSATEIbHOCTH Ha OCHOBE MH(MOPMAIIMOHHON U OMOImorpaduyeckoi KyabTyphl C
MpUMEHEHUEM WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTMM U C Y4YETOM
OCHOBHBIX TpeOOBaHUI MH(OPMAIITMOHHON O€30N1aCHOCTH;

OIIK-6 - CnocobGeH pa3pabaTbiBaTh allTOPUTMBI M ITPOTPAMMBI, TPUTOIHBIC
Ul TPAaKTUYECKOTO MPUMEHEHHs B 00JacTH HH(OPMALMOHHBIX CHUCTEM MU
TEXHOJIOTUH;.

OO0yueHnue 1Mo JUCIUIUTHHE (MOJTYIIO) PEIoIaraeT, 4YTo 1Mo ero pe3yabTaTaM
oOyyaroruiicst Oyer:

3Harth:

- OTJIMYUTENbHBIE 0COOCHHOCTH si3bIKa Python;

- CHHTaKCHUC aITOPUTMUYECKUX KOHCTPYKIUH si3bika Python;

- TUTIBI JAaHHBIX, UCIIOJIb3yeMbIe B s3bike Python;

- KOJUIEKIIMH, UCTIONIb3yeMble B si3bike Python;

- IPUHITUIIBI 00pabOTKM UCKITFOYEeHH B si3bIke Python;

- MPUHUIIIBEI HanTMcaHuil GyHKIMH B s3bike Python;

- MPUHITUTIBI paOOoTHI ¢ (anaamu;

- OTJIMYUTEJIbHBIE OCOOEHHOCTH OOBEKTHO-OPUEHTHPOBAHHOTO MOAXOJA B
sa3bike Python;



- IPUHIIUIIBI pabOThI MOYJIEH 1 OUOTNOTEK;

- OCHOBBI PabOTHI ¢ PIp;

-  TNpUHLOUIOBl HACTPOHMKHM pabo4yero OKpyXKeHus s pa3paboTKu
IporpaMMHOTro obecnieueHus Ha si3bike Python.

Ymern:

- UCTIOJIb30BaTh CTaHAAPTHBIC AITOPUTMHUECKHIE KOHCTPYKITUH s13b1Kka Python
IpH pa3pabOTKe MPOrpaMMHOI0 00ECIIEYEHUS;

- paboTaTh C pa3NIWYHBIMU TUIAMH JaHHBIX s3bIka Python mpu paspaboTke
IPOrpaMMHOTr0 00eCTIeUeHus;

- HUCIOJIb30BaTh CTAHJIAPTHbIE (YHKIMH U METOAbl 1 paboThl ¢
KOJUIEKUUSAMU si3bIKa Python;

- IPUMEHATh NPUHIUIBI 00BEKTHO-OPUEHTUPOBAHHOIO TPOTrPAMMHUPOBAHMS
Ha si3bike Python;

- 100aBIATH OMOIMOTEKH )i s13bIKa Python ¢ momolbto pip a1t npuMeHeHus
IpH pa3pabOTKe TPOrpaMMHOr0 0OeCIeYEHUS;

- YCTaHABJIMBAaTh W HACTpaumBaTh pabouee OKpyXKEeHHE ISl pa3pabOTKHU Ha
si3pike Python.

Baaners:

- HBBIKOM pa3pabOTKU MpPOrpaMMHOro obecrnedyeHus Ha sizbike Python c
MCIIOJIb30BAaHUEM PAa3IUYHbIX OUOIUOTEK;

- HaBBIKOM pa3pabOTKM MPOrpaMMHOIo oOecrieueHusi Ha si3bike Python c
MCIIOJIb30BAaHUEM MHTEIPUPOBAHHOM Cpe/bl pa3pabdOTKHu;

- HABBIKOM pa3pabOTKW MPOTpaMMHOr0 olecrieueHusi Ha si3bike Python ¢
NPUMEHEHUEM Pa3JIMYHbIX NMapaJUrM NpOrpaMMHUPOBAHUSL.

3. O6beM AUCITUTIIUHBI (MOTYJIS).
3.1. O6mias Tpy10€MKOCTh AUCIUTIINHBI (MOTYJIs).

OO0mast TPyIOEMKOCTh AMCIUIUIMHBI (MOIyJisa) coctaBmsier 3 3.e. (108
aKaJIeMUYECKUX yaca(oB).

3.2. O6bem aucuMmuidHbl (Monaynsi) B (opMe KOHTAaKTHOW paboOThI
oOydarommxcss € M[EJarorM4YecCKUMH  padOTHUKaAMU W (WIKM)  JHIAMHU,
IPUBJIEKAEMBIMH K peain3anuy 00pa3oBaTelIbHOM MporpaMMbl Ha UHBIX YCIOBUSX,
IIPU MIPOBEJICHUH YUEOHBIX 3aHATUH:

. KomnaecTBo yacoB
Tun y4eOHBIX 3aHITHI

Bcero | Cemectp Nel

KonrakTHas paboTa Ipu npoBeleHUN YUeOHBIX 3aHATHI (BCEro): 64 64

B toMm uncie:




3aHATUA JEKLHOHHOTO TUIIA 32 32

3aHATHS CEMUHAPCKOTO TUTIA 32 32

3.3. O0beM muCHUIUIMHBI (MOIYJsA) B (OpME CaMOCTOSITEIIBHONW pabOThI
oOydJarormuxcsi, a Takke B (opMe KOHTAKTHOW pabOThl OOyYarOIIMXCS C
MeJarorn4ecKuMy paboTHUKAMU | (WJTH) JTUTIaMU, TIPUBJICKAEMBIMU K Peasi3aIiii
o0pa3oBaTeNbHON MpOTpaMMbl HAa HWHBIX  YCIOBHUSX, TMPH TPOBEIACHHUU
IPOMEKYTOUYHOM aTTECTAIIMH COCTABIISACT 44 akaJeMHUECKUX Jaca (OB).

3.4. ITpu oOy4eHnH 0 UHAUBUAYATLHOMY Y4EOHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O0y4e€HHH, 00bEM NUCIUIUIMHBI (MOYJs1) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (POPME CaMOCTOSTENBHOU padOThl 00yYarOIuUXCs, a TaKKe B (hopme
KOHTAKTHOM pabOThl 00y4YarONIUXCSl C MEJarornyecCKuMu pabOTHUKaMU U (WJIN)
JUIAMH, PUBJIEKAEMBIMH K peaiM3aliy 00pa30BaTEIbHON MPOrpaMMbl Ha MHBIX
YCIIOBUSAX, IPH IPOBEACHUH IIPOMEXYTOYHOM aTTECTALIUN.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/ TemaTuka NTEKIIMOHHBIX 3aHATUM / KPATKOE COEPKaHNE
/1

1 |OcHoBsl s1361Ka Python.
PaccmarpuBaemble BOIIPOCHL:

- UICTOPUA CO3JIaHUA U pa3BUTUA SA3bIKA,
- OTJIMYUTEILHBIE OCOOCHHOCTH SA3bIKA,
- CUJIbHBIE U Cl1a0ble CTOPOHBI A3bIKA,

- c(hepbl IPIMEHEHHS.

2 |OCHOBBI CHHTAKCHCA SI3bIKA.
PaccMaTpuBaembie BOIPOCH:

- OTJINYHUTENbHBIE 0COOCHHOCTH CHHTAKCHCA;
- TUIIBI JAHHBIX,

- paboTa c mepeMeHHbIMU;

- 6a30BBIE OIEpAITHH;

- mpeoOpa3oBaHNe TEPEMEHHBIX.

3 |ba3zoBbIe ANTOPUTMUYECKHE KOHCTPYKITUH.
PaccmarpuBaeMbie BOIPOCHI:

- ycIoBHBII onpeatop if..else;

- BIIOXKCHHBIE YCIIOBUS M CEPHU TIPOBEPOK;

- 1k while;

- ik for;

- BIIOKEHHBIE IIUKITBI,

- 00J1aCTh BUANMOCTH IIEPEMEHHOM;

- 0ECKOHEYHBIE TTHKJIBI.

4  |Ctpokw.

PaCCManI/IBaeMLIC BOIPOCHI:




/o

Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKAaHUE

- IATEPAIBI CTPOK;

- DKpPAHUPOBAHHUE TOCIICIOBATEIBHOCTH;

- CBIPBIE CTPOKH;

- MHOTOCTPOYHBIE OJIOKH;

- OIepaIii CO CTPOKOBBIMHU THIIAMU;

- OaliTOBBIE CTPOKH;

- (GYHKIMH U METOBI A1 pabOTHI CO CTPOKOBBIMH THITAMHU JaHHBIX;
- (popmaTHpoOBaHUE CTPOK;

- PEeTYISIPHBIC BRIPAXKCHHUSL.

Komnexnuun.

PaccMarpuBaeMble BOIIPOCHL:

- CITUCKH, (QYHKIIMUA U METOJIBI JJIs1 paOOTHI CO CITUCKAMH;

- CTeK, (PYHKIIUHM U METOJIbI PA0OTHI CO CTEKOM;

- ouepeib, QYHKUUH U METO/BI [JIsl padOTHI C OYepeIblo;

- paboTa C 3JIeMEHTAMU CIIHCKA;

- cpe3bl;

- KOPTEXKH, OMEPALUH C KOPTEIKAMHE;

- cnoBapu, PYHKIIMK U METOBI [U1sl pabOThI CO CIOBAPSMH;

- MHOXKECTBA, (PYHKIIUU U METOIBI 151 paOOTHI C MHOXKECTBAMH.

DyHKIHH.

PaccMarpuBaeMble BOIIPOCHL:

- KJIIOYEBBIC CJIOBA;

- BCTPOGHHBIE (hYHKIIHH;

- IMEHHbIE (DYHKLINH;

- apryMeHThl (pyHKINY;

- QHOHUMHbIE (DYHKLIUH;

- 0051aCTh BUIUMOCTH MIEPEMEHHOI.

Hcknrouenus.
PaccmarpuBaemble BOIPOCHL:

- BU/IbI UCKIItOUeHUH B Python;
- 00paboTKa UCKITIOYEHUH.

Dabl.
PaccmarpuBaeMbie BOIIPOCHL:
- yTeHUe U3 (aiibr;

- 3amuck B aitr;

- MEHEKEpPBl KOHTEKCTA.

PaGota ¢ Mmogynsimu.

PaccmarpuBaemble BOIPOCHI:

- CO3JIaHNE MOJTYJISL;

- MOJIKJIFOYEHHE MOYJIS;

- UCTIOJIb30BaHKE TICEBJIOHUMOB;

- HOJKJIIOYEHHE OTIPEICICHHBIX aTPHOYTOB MOYJIS;
- pabota ¢ OMOTHOTEKAMH.

10

OOIL

PaccmarpuBaeMbie BOIPOCHI:

- OCHOBBI 00BEKTHO-OPHEHTHPOBAHHOTO TOX0aa B Python.
- MHKAICYJISIIHS;

- HAcCJIeJOBaHHUE;

- MOTUMOPHU3M;

- eperpysKa onpeaTopos;

- ICKOPaTOPBI.




/o

Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKAaHUE

11

PEPs.

PaccmaTpuBaemble BOIIPOCHI:

- yto Takoe PEP;

- PEP 8 — pykoBoxcTBo mo ctwio kona Ha Python;

- PEP 257 — cornamienue o J0KyMeHTaupPOBaHUH KO/IA.

12

bubnmorexku Python.
PaccMaTpuBaembie BOIPOCH:
- 4TO TaKoe pip;

- bubmmoTtexa NumPy;

- oubnmoteka Pandas;

- oubmmorexa MatPlotLib;

- oubnmoTeka SciKit Learn;
- oubmuoreka Pillow;

- bubsmoTeka Simplejson;

- oubnmnoteka Bokeh;

- oubnuoreka Seaborn;

- bubmmoTeka TelegramBotAPI.

13

Pabouee okpyxeHnue.

PaCCManeBaeMBIC BOIPOCHI:

- JUTS 9eT0o UCTOoNb3yeTcs Anaconda;

- MEHEeKep paspeleHus 3aBucumocrteii conda;
- Jupyter Notebook

- JupyterLab

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

HaumeHoBaHue 1a60paToOpHBIX paboT / KpaTKoe coiepikaHue

VY cnoBHBIE KOHCTPYKIIHH.
B pamkax BbITIOJIHEHNS TaOOPATOPHBIX PabOT CTYAEHT MOJTYYNT HABBIKK TPUMEHEHHS YCIIOBHBIX
KOHCTPYKIHH Ha s3p1ke Python.

ITUKIEL.

B pamxax BBITTOTHEHHS JJAOOPATOPHBIX PA0OT CTYEHT MOTYyYUT HABBIKH PAOOTHI C IUKJIAMH Ha S3BIKE
Python.

BroxxenHnie OUKIIBI.
B pamkax BbITIOJIHEHNUS 1a0OPAaTOPHBIX PabOT CTYAEHT MOJIYYNT HABBIKK PaOOTHI C BIOKEHHBIMH ITUKJIAMHA
Ha si3pIke Python.

Komrexun.

B pamkax BBIIOTHEHUS JIAOOPATOPHBIX PA0OT CTYICHT IMOMYYUT HABBIKH PAOOTHI C MACCUBAMH U CITUCKAMHU
Ha s13b1Ke Python.

B pamkax BBITIOJHEHUS JIAOOPATOPHBIX PA0OT CTYAEHT MOJYYHUT HABBIKH PAOOTHI C OYEPEIbI0 H CTCKOM Ha
si3pike Python.

B pamkax BBITTOJHEHUS JIAOOPATOPHBIX PA0OT CTYACHT MOJIYYUT HABBIKK PA0OTHI C MHOKECTBAMHM Ha SI3BIKE
Python.

B pamkax BBIOJTHEHUS JIAOOPATOPHBIX PA0OT CTYICHT MOJMYYUT HABBIKH PAOOTHI CO CIIOBAPSMU Ha S3BIKC
Python.




HaumeHnoBanue 1ab0opaTopHBIX paboT / KpaTKOe CoAepKaHHE

daiinel.

B pamkax BbIIOJIHEHHUS 1a00OPATOPHBIX Pa0OT CTYACHT MOIYYUT HaBBIKK PaOOTHI ¢ (haiiiaMu Ha sI3bIKE
Python.

OOIL.

B pamkax BbINIOJIHEHUS 1aOOPATOPHBIX PA0OT CTYACHT MOIYYUT HABBIKK NPUMEHEHHUS IPUHIIUIIOB
00BEKTHO-OPHEHTUPOBAHHOTO POrPaMMHPOBaHHMs Ha s3bIke Python.

B pamkax BBITOJIHEHHS Ja0OpaTOPHBIX pabOT CTYICHT MOIYYHUT HAaBBIKH IIPUMEHEHUS IEKOPaTOPOB
(yaxunit Ha s361Ke Python.

bubnmorexku Python.
B pamkax BbINOJIHEHHUS 1a00OPATOPHBIX Pa0OT CTYACHT MOIYYUT HaBBIKK PaOOTHI ¢ OMOIMOTEKaMH Ha
s3b1ke Python.

[IpakTrueckue 3aHATHS

Temaruka MPakKTUUYECKUX 3aHITHI/KPATKOE COJIEPIKaHUE

Hacrpoiika pabouero okpyxeHus.
B pamkax BBITOJHEHHMS MPAKTUYSCKUX 3aHATHH CTYICHT MOIYyYHT HABBIKA YCTAaHOBKH M HACTPOWKH
okpyxenust (IDE, SDK), nis pa3paborku Ha sizbike Python.

OCHOBEBI CHHTaKCHCa.
B paMxax BBIIOTHEHUS MPAKTHYECKUX 3aHATUN CTYyEHT MOJYyYUT HAaBBIKHU Pa3pabOTKH MPOCTEHUIIINX
ITOPUTMOB B COOTBETCTBHHU C CHHTaKCHCOM si3bIka Python.

Crpoxku.

B PpaMKax BBIITOJIHCHUS MMPAKTUICCKUX 3aHATHI CTYACHT NOJIYUYUT HaBbIKU pa6OTBI CO CTPOKAMH Ha A3bIKC
Python.

DyHKIUH.
B paMkax BBITIOJIHEHUS! TPAKTUUECKHUX 3aHSATUH CTYICHT MOJYYUT HABBIKK PA0OTHI ¢ DYHKLUSIMHU Ha SI3bIKE

Python.

Hckirouenus.
B pamMkax BBIIOJIHEHNUS TPAKTHUECKUX 3aHSATHH CTYAEHT MOJIYYUT HaBBIKH CO3JaHUS 00paOOTKH
UCKJIFOUSHHH Ha si3b1ke Python.

Moaynu.
B pamxax BBITOTHEHUS TIPAKTHYECKUX 3aHATHHA CTYACHT ITOJYYUT HaBBIKU CO3MaHUS W IPUMEHCHUS
Moyei Ha si3bike Python.

bubnmnorexku Python.
B pamxax BBITOJTHEHUS PAKTHUECKUX 3aHATHHA CTYACHT IMOJIYYUT HaBBIKK PaOOTHI ¢ CHCTEMOMN
yIpaBACHHUS MaKeTHaMH pip A7t paboThl ¢ bubimoTrekamu Ha si3p1ke Python.

4.3. CamocrosiTenbHas paboTa 00y4arommxcsl.

/o

Bun camocrosTensHO# paboThI

Pabora ¢ JICKIUOHHBIM MATCPUAITIOM.

PaGoTa ¢ muTepatypoii.

TeKymaﬂ IOAT0OTOBKA K 3aHATUAM.

[ToaroroBka K MpOMEKyTOYHOM aTTECTALIUH.

gl Bl WO N

[TonroroBka K TeKylieMy KOHTPOIIIO.




4.4. IlpumepHbIil IepeYeHb TEM KypCOBBIX padoT

1. Pa3zpaborka Telegram-6oTa Il MMOJy4YeHUS IIPOTHO3a TIOTOJABI C
UCIIOIb30BaHuEM BHemHero API.

2. Co3nanue MpWIOKEHUS JUIsl yuyeTa JUYHBIX (PUHAHCOB C rpaduyecKum
uHTepdeiicom (Hampumep, ¢ ucronb3oBanueM Tkinter wiu PyQt).

3. Ananu3 HaOopa aHHBIX (HampuMep, 0 GUIbMAax UM CIIOPTUBHBIX MaTyax)
c wucnoib3oBaHueM Oubmmorek Pandas u Matplotlib s Busyanuzanuu
pE3yIbTaTOB.

4. Pa3pabotka BeO-ckpariepa st coopa MHpOpMAIUKU ¢ HOBOCTHOTO caiiTa
WIM UHTEPHET-Mara3uHa ¢ UCIojib30BanueM o0nbimotek Requests u BeautifulSoup.

5. Co3nanue CUCTEeMBI /111 aBTOMAaTUYECKON COPTUPOBKH (halJIOB B MArKe Mo
WX THITY, IaT€ WX APYTHM aTpuOyTam.

6. Pa3paGoTka KoHCOIbHOW Wrpel (Hampumep, "KpecTuku-HOIUKH" WM
TEKCTOBBIN KBECT) C HCIIOIH30BAaHHEM 0ObEKTHO-OPUEHTHPOBAHHOTO MOIX0/1A.

7. IIporpammHas peaidzanusi alropuTMOB WK(ppoBaHus (Hanpumep, mudp
Le3aps, mudp Bukenepa) u ux npuMEeHEHHE K TEKCTOBBIM (aiiinam.

8. Co3nianue NpuIoKeHus JIIsl BEACHUSI 3aMETOK, KOTOPOE COXpaHsET JaHHbIE
B (aiinel popmara JSON mwmu CSV.

9.Pa3paboTka MHCTpYMEHTa JJis aHaJIu3a CJIOKHOCTH TapoJied Ha OCHOBE
3aJJaHHBIX KPUTEPHUEB (JIJIMHA, HATHYUE PAa3HBIX TUIIOB CHMBOJIOB).

10. Ananu3 U BHU3yalM3allvsl JTaHHBIX M3 COIMAJBHBIX CeTel (Hampumep,
aHaJIM3 TOHAJIBHOCTH KOMMEHTApWEB) C WCIOJb30BAHUEM COOTBETCTBYIOIINX
OuOINOTEK.

11. PazpaboTka Mozenu i mpeacka3anus 1eH Ha HeJIBUYKUMOCTh Ha OCHOBE
HaOoOpa JaHHBIX C MCIOJIb30BaHneM OuOaroTekn Scikit-learn.

12. Cozmanme mpoctoro REST API na 6asze Flask mmu FastAPI nmns
yIpaBIeHUS KOJJICKITUEH TaHHBIX (HalpUMep, CIICKOM KHHT WX 33]1a4).

13. Pa3zpaboTka npuiioskeHust il TeHepauuu oT4etoB B popmate PDF nm
Excel na ocnoBe nannbix uz CSV-gaiina.

14. Peanu3zanus CUCTEMBI KAIITUPOBAHMS IJIi YCKOPEHHUS JOCTyIMa K 4acTo
3anpainrmBaeMbIM JaHHBIM U3 0a3bl TaHHbIX Wi API.

15. Co3manme mnporpamMMbl Jjis 00paOOTKM H300paKeHHH (Hampumep,
HaJIOKEHHE BOJASHBIX 3HAKOB, U3MEHEHHME pa3Mepa, MPUMEHEHUE (PHIBTPOB) C
ucnoJib3oBanueM onodauorexu Pillow.



5. IlepeueHp wu3maHMM, KOTOpPBIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).
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/11
1 | Cesepanc, Y. P. Python mist Bcex / Y. P. CeBepanc ; https://e.lanbook.com/book/241115
nepeBo ¢ anrmiickoro A. B. Cractiuna. — Mocksa : | (1arta obparenus: 27.10.2022 r.)
JIMK Tlpece, 2022. — 262 ¢. — ISBN 978-5-93700-

bubnmorpaduueckoe onucanue Mecro nocryna

104-7
2 | Ulepba, A. B. [IporpammupoBanue Ha Python. https://e.lanbook.com/book/221678
Ilepsbie maru / A. B. Illep6a. — Mocksa : (mata obpamenms: 27.10.2022 r.)

Jlaboparopus 3uanmii, 2022. — 250 c. — ISBN 978-
5-93208-578-3

3 | buznw, [1. Python. Kuwura penenros / JI. busiu, b. K. | https://e.lanbook.com/book/131723
JI>xoHC ; IepeBoJ1 ¢ anruiickoro b. B. Yeaposa. — | (#ara oGpatenus: 27.10.2022 r.)
Mocksa : JIMK IIpecc, 2019. — 646 c. — ISBN 978-
5-97060-751-0.

4 | Yepnusmues, C. A. Python: mpoaBHUHYTHIN YpOBEHb : https://e.lanbook.com/book/497525
yuebnoe nocobue / C. A. Yepupimues. — CaHKT- (mata obpamtenus: 06.10.2025)
[TetepOypr : 'VAIIL, 2024. — 244 ¢. — ISBN 978-5-

8088-1969-6

5 | Tapnanos, A. T. OcHOBEI s13bIKa IporpammupoBanus | https://e.lanbook.com/book/171465

Python : yue6HO-MeTOqMUECKOE TocoOue / A. T. (nata obpamenms: 27.10.2022 r.)

Tapnanos, L. I'. MaromenoB. — Mocksa : PTY
MUPDA, 2019. — 107 ¢

6 | [Nonymanos, [I. B. [IporpammupoBanue B Python 3 : https://e.lanbook.com/book/179915
yue6Hoe nocobue / JI. B. Ilonynanos, C. P. (mara obpawmenus: 27.10.2022 r.)
AbmromeBa, A. M. Epumos. — Ya : bamul'y, 2020.
— 164 c. — ISBN 978-5-7477-5230-6

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIIOJIL30BATHCS MPH
OCBOEHUU JUCLUUILUIUHBI (MOYJIA).

DneKkTpoHHO-OMbMMoTeyHas cucrema HaydHo-TexHMUYecKo OuOIMOTEeKH
PYT(MUNUT) (http://library.miit.ru/)

Odunmansuas nokymenTarus Python (https://docs.python.org/3/tutorial/)

DnekTpoHHO-0nOmoTeunas cucrema Jlanp (https://e.lanbook.com/)

7. IlepeuyeHp JUIEH3UOHHOIO W  CBOOOAHO  PACIPOCTPAHSIEMOTO
MPOTPaMMHOr0 OOECIeUYeHUsI, B TOM YHCJIE OTEUCCTBEHHOI'O IPOM3BOJICTBA,
HEO0OXOIMMOTO JIJI1 OCBOCHHS JUCITUTIIMHBI (MOTYJIs).

[TakeT opuUCHBIX NPUITIOKEHUI
bpaysep ¢ 1ocTyrnom B UHTEpHET



Python SDK 3.10.*
JetBrains PyCharm CE
Anaconda

8. OmucaHnne MaTepuaaIbHO-TEXHUYECKOW 0a3pl, HEOOXOMMMOW IS
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUIMHE (MOIYIIIO).

YyeOHble ayUTOpPUM JUIsl TPOBEACHUS YUYEOHBIX 3aHSATUN, OCHAIIEHHBIC
KOMITBIOTEPHON TEXHUKOW 1 HA0OpaMH JIEMOHCTPAILIMOHHOTO 000PY10BaHMUS.

VYyebHble ayTUTOpUHU JIs JTAOOPATOPHBIX PAOOT U MPAKTUUECKUX 3AHITHI —
HaJU4Ke MEePCOHAIBHBIX KOMIBIOTEPOB BBIUMCIUTEIBLHOIO KJacca C JIOCTYIIOM B
cetb IHTEpHET, HA0OP JEMOHCTPALIMOHHOTO 00OPYAOBaHMUS.

9. ®opma MPOMEKYTOUHOM aTTECTALNU:

Dk3aMeH B 1 cemectpe.

10. OueHouHbIE MaTEpHUAIIBI.

O]_IGHOLIHI)IS MaTCpualibl, IPUMCHACMBIC IIPHU IIPOBCIACHUU HpOMG)KYTO‘-IHOﬁ
arTrecraniuu, paBPaGaTBIBaIOTCﬂ B COOTBCTCTBHMU C JIOKAJIbHBIM HOPMATHUBHBIM

aktom PYT (MUUT).



ABTODBI:

CTapIlMi MpernojiaBaTelib Kapeapbl
«udpoBbie TEXHOTOTHH YIPABICHUS
TPAaHCHOPTHBIMU MPOLECCAMI)

CoryiacoBaHo:

3aenyrommii kadeapoi LITYTII

[Ipencenarens yueOHO-METOIUUYECKOM
KOMUCCHUU

N.C. PazxxuBaiikua

B.E. HyroBnu

H.A. AanpusiHoBa



