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1. Heaun, 321241 U IVIAHUPYeMble pe3yJbTAaThl 00yUeHUsl 10 JTUCIUIITTHHE

Crernanucty B 00J1aCTH aHaIN3a JAHHBIX B CBOCH MPAKTUYECKOM AeSITENbHOCTH
HEOO0XOMMO pelaTh MPOOIEeMbl, KOMIIBIOTEPHI MOTYT TOJIBKO BBIMIOJIHATH MPOTPaMMbI
00pabOTKH, peanu3ylolfe ONpeAeieHHbIe alropuTMbl. JlJis  HMCHOJIB30BaHUS
KOMITBIOTEPOB B PEIICHUU MPAKTUYECKUX MPOOJIeM HEOOXOJIMMO MPEACTABUTh UX B
BUJIE KOMIUJIEKCAa B3aMMOCBSI3aHHBIX 3aJ1a4, BHIOPATh METObI PEIICHUS 3TUX 3a7a4 U
3¢ (EeKTUBHBIE  ATTOPUTMBI pa3paboTaTth COOTBETCTBYIOLIEE

nporpaMmmHoe oOecrieueHue. B kypce paccmaTpuBaroTcs coAep:kaHue, TPYIAHOCTU U

Hx pcajn3alunu,

O0COOEHHOCTH TpoIlecca aHAIM3a JAHHBIX M Pa3paOOTKH MPHUKIATHBIX MPOTPAMMHBIX
CUCTEM JIJIS UX pelieHus Ha s3bpike Python.
3amauy TUCHUTIIINHEL:

— O3HAKOMHUTBHCS C 0a30BBIMU MOHSATHUSIMU M 3JIEMEHTaM sI3bIKa MPOrPaMMHUPOBAHUS
Python (omepaTopbl, YHUCIOBbIE WU CTPOKOBBIC MEPEMEHHBIC, CIUCKH, YCIOBUS U
IIUKJIbI);

— y3HaTh QyHAaAMEHTAIbHBIC IIPUHITUIIE sI3bIKa Python;

— c(hopMUpOBaTh HABBIKM CAMOCTOSITEJIBHOTO PEIICHUS 3aJady Ha MEePCOHATbHBIX
KOMITbIOTEPAX, MOJA00pa MPOTPAMMHBIX CpPEJICTB, aHaIW3a W HWHTEPIpETaLUs
MOJTYYEHHBIX PE3yJIbTaTOB

OO6yuenue no aucuurinHe «MeToabpl 00pabOTKU JTAHHBIX C HCIIOJIh30BAHUEM
s3bIKa rporpammupoBanusi Pythony» HampasieHo Ha hopMupoBaHHe Yy 00yUdarOmMuXcs

CHEAYIOINX KOMIETEHIINH:

Koa u HauMeHOBaHUe KOMIIETEHIIMH HH}IHK&TOPBI JAOCTHKCHUA

KOMIIETCHIIU M

OIIK-3. Ciocob6eH pa3pabaTbiBaTh
MaTeMaTHYeCKHe MOJICITH 1 POBOIUTH UX aHAIIN3
NIPY pelIeHUH 3a7a4 B 001aCTH

PO EeCCHOHATIBHOMN JIESTETLHOCTH

NOIIK-3.1. 3HaeT CHHTAKCUC U yIIPABIISIOIINE
KOHCTpYKLMH si3bIKa Python;

NOIIK-3.2. 3HaeT OCHOBHBIE CTaHIaPTHBIC
Moy 1 Oubnuoreku B Python;

NOIIK-3.3. 3HaeT ocoOeHHOCTH pa3paboTKu
MPUKIIAIHBIX TPOrpaMM Ha si3bike Python;
NOIIK-3.4. 3HaeT NpUHIHMITEL pa3paboTKU
CcOOCTBEHHBIX MOAYJIEH U ONOINOTEK;
NOIIK-3.5. 3HaeT cnenuann3upoBaHHbIe
OMOIMOTEKH IS aHAIN3a JAaHHBIX.
NOIIK-3.6. ymeeT UCTIoIb30BaTh KaKk
CTaHJAPTHBIC, TaK U JOTIOIHUTEIILHBIE MOJTYJIH,
pacuIvpeHus 1 MakeThl;

MOIIK-3.7. ymeeT co31aBaTh COOCTBEHHbBIE
MOJYJIM U UIMIIOPTUPOBAThH UX;

NOIIK-3.8. ymeer co3naBaTh COOCTBEHHBIE
MPHUIIOKEHUS ¥ OMOIMOTEKH.
NOIIK-3.9.enaneeT HaBBIKaMU Pa3pabOTKH
MPUIOKEHUH C BHEITHUMHU UCTOYHUKAMU JaHHBIX
(TexcroBbIMU Qaiitamu, Xml-gaiinamu, CSV-
¢aitnamn);




NOIIK-3.10.BmageeT mpakTHIYECKUMH HaBBIKAMH
UCIIOIb30BaHMs Habopa OHOIMOTEK si3bika Python
JUTS IPUKJIaJHBIX 33734 B 00J1aCTH aHAIN3a
JAHHBIX;

2. MecTo TUCHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOTrpaMMbl

JlucnumniarHa OTHOCUTCS K o00s3aTeapbHOM dYacTu Onoka bl «/lucrurmimHb

(Motynun)».

HucuunnuHa «MeTtoael 00paOOTKM JaHHBIX C HCIIOJIB30BAHUEM  SI3bIKA
nporpammupoBanus Python» B3auMocBsizZaHa JIOTMUECKH M COAEpIKATEIbHO-
METOAMNYECKH CO CIEAYIOIMMH TUCIUIIIIMHAMU:

— HckyccTBEHHBIN HHTEIIEKT B aBTOMOOUIIECTPOSCHUH

— [udpoBbie TEXHOJIOTUN B aTOMOOUIIECTPOCHUH
— TlonxiroueHHbIE ABTOMOOUITU

3. CTpykTypa u coaep:kaHue JUCHUILTHHBI

OOmmas TpyaA0eMKOCTh AMCHMILIMHBI COCTaBsieT 8 3aueTHbIX exuuui] (288
yaca).

3.1 Bwuabl yueOHOI pad0ThI M TPY10€MKOCTH
(mo popmam 0OyyeHMsI)

3.1.1. Ounas ¢popma oOydeHus

Ne . Kosmuecto | CemecTpbl
Buj yueOHoi1 padboTnl
n/n 4acoB 1
1 AyIUTOpPHBIE 3aHATHS 80 80
B ToM uucae:
1.1 | Jlexkuun
1.2 | CemuHapckue/mpaKTHYECKUE 3aHATHS 46
1.3 | JIaGopaTopHble 3aHTUS 32
2 CamocroniTesabHasi padora 208 208
B Tom uncne:
2.1 | U3ydeHue NONOIHUTEIBHOM IUTEPATyph 20
2.2 | IloaroroBka K MPaKTUYISCKUM 3aHATHSIM 30
2.3 | [loaroroBka Kk 1abopaTopHbIM paboTam 30
2.4 | BelmonHeHne TOMAIIHAX 3aJaHUN 20
2.5 | I[IpoekTHas paboTa 88
3 IMpomexxyTouHnas aTTecTanus
JK3aMeH
Hroro 288

3.2 Temaruyeckuii MJIaH U3yYeHUS TUCHUILITMHBI
(o hopmam 0OyyeHUsI)

3.2.1. Ounas dhopma oOydeHHS
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1 Pasznea 1. Beenenue u 0a30BbI€
MOHATHS
1.1 | Tema 1. Beegenue u ycranoska 110 16 4 2 - 12
1.2 | Tema 2. CuHTAaKCHC U CEMAHTHUKA 16 4 2 - 12
1.3 | Tema 3. TUnbl JaHHBIX U LAKIIGI 16 4 2 - 12
1.4 | Tema 4. ®yHkuuu, KJIacchl © MOJLYSIU 18 4 2 - 14
2 Paznen 2. Moayjiu M maKeThbl 4 2
21 Tema 1. Cpena paspadotku (IDE) u 18 4 2 i 14
" | makeThl BU3yaJIM3alluu TaHHBIX
2.2 | Tema 2. bubmoreka NUumPy 16 4 2 - 12
2.3 | Tema 3. bubnuoreku SCiPy u SymPy 16 4 2 - 12
2.4 | Tema 4. bubimoreka Scikit-Learn 16 4 2 - 12
3 Pa3nen 3. Pazpadorka I1O 4
3.1 | Tema 1. PaGora ¢ Git u Github 18 4 2 - 14
3.2 | Tema 2. bubnunotexu PyTest u Sphinx 18 4 2 - 14
3.3 | Tema 3. HenpepoiBuas unterpaius (Cl) 18 4 2 - 14
Tema 4. Yucrsriii ko (Clean code) u 4 2
34 N 18 - 14
VYnpasnenue pazpadbortkoii [10
4 Paznen 4. buoaunorexu Python s
aBTOMOOMJIECTPOCHUS
4.1 | Tema 1. bubnauoreka Python-CAN 24 8 4 - 16
4.2 | Tema 2. bubnuoreka Carla 24 6 - 16
Hroro 288 46 32 - 208

3.3 Copep:xkaHue THCHHUIIIMHBI

Pa3nen 1. BBeaenue u 0a30BbIe MOHATHSA

Tema 1. BBenenue u ycranoska IO

Brenenue, ycranoBka Python, Pip u Conda, PaGorta ¢ daitnamu tpedboBaHui,

Kananst Conda u ¢aiin .condarc, [Python, 3anyck ¢aiinos Python.

Tema 2. CHHTAKCHC M CEMAHTHUKA




KitoueBbie cnoBa, OTCTyN, KOMMEHTapHH, MPOJOKEHUE CTPOKH, COCTABHbBIC
ormeparopbl, mpooOenbl, I[lepemeHHble W yKaszatenud, OOBEKTHI, OIEPATOPHI:
Apudmernueckue onepatopsl, Onepatopsl cpaBHeHHs, OnepaTopsl MpUCBauBaHUs,
Jlornueckue omepatopsl, [lobutoBbie omepaTopbl, OmepaTopbl MPHUHAIICKHOCTH,
OrnepaTopsl TOKAECTBA.

Tema 3. TUIIBI JAHHBIX M IUKJIBI

[lenbie yncma, BEIECTBEHHBIE YKCla, bylieBbl 3HAU€HUs, KOMIUJIEKCHBIC YHUCIIA,
CTPOKH, CIIUCKH, KOPTEKHU, MHOXKECTBA, CJIOBAPH, ONIEPALIMU CO CTPOKAMH, Y CIIOBHBIE
onepatopsl (if, elif, else), mukn for, nukn for mo nByMm cnmckam, muki while.

Tema 4. ®yHKIUH, KJIACCHI U MOTYJIH

OcHOBHOI cUHTaKCUC (PYHKIUH, APTYMEHTbI, APryMEHThI IEPEMEHHOM JUTUHBI,
Bo3Bpar HECKONBKHMX 3HAUYC€HUN, AHOHUMHbIE (QYHKIHH, AHHOTAIIMM THIIOB,
Cunrakcuc kiacca, ATpuOyThl knacca, HacnemoBanme, HWmmoprt, HWmmnopt ¢
IICEBJOHUMOM, VIMIIOPT KOHKPETHOTO COIEPKUMOro Monaynis, HesBHbIM UMIIOPT,
CaMOCTOSITEJIbHO HAITMCAHHBIE MOTYJIH.

Pa3nen 2. Moaysiu v makeThbl

Tema 1. Cpena pa3padorku (IDE) n makeTnl BU3yajM3aluu JaHHBIX

Pycharm, Jupyter, ycranoBka Jupyter, koManasl Jupyter, paciupenus Jupyter,
Matplotlib, OcHoBbl mocTpoenust rpadukos, [locTpoeHne HECKOIBKUX TpapUKOB Ha
OJIHOM, TUIBI rpadukoB, Seaborn, Bokeh, Plotly.

Tema 2. budaunorexka NumPy

Nmmopt Numpy, Co3nanue MaccuBoB Bpy4HYI0, OCHOBHBIE aTpUOYTHI,
KOHCTPYKTOpbI MaccuBOB, Omnepatopsl, YHuBepcaibHbie (QyHKINHN, l3MeHeHue
dopmbl, Munekcamus u utepanus, Hapeska maccuBoB, CkiajnbIBaHWE MacCHBOB,
CpaBuenue, Jluneitnas anredpa, UteHue naHHbIX CSV.

Tema 3. Buéamorexu SCiPy m SymPy

Onrtumu3anus, HHTEPHOJIAIMA, 00pad0TKa CUTHAJIOB, TUHEHHAs anredpa, MeTOI
HAaWMEHBIIIMX TIOJHBIX KBAJApPaTOB, MHTETPpUpPOBaHUE, pemieHrne AuddepeHnaaIbHbIX
ypaBHeHwmit, SYmPY live, ummopT u ocHoBBI SYMPY, BcTpoeHHOE T HEepeHIIMPOBaHKE
Y UHTETPUPOBAHUE, PEILIEHUE JINHEHHONW CUCTEMbl YPABHEHUM.

Tema 4. buoamoreka Scikit-Learn

O6mmit API scikit-learn, BBefeHrEe B MamMHHOE OOydeHHE, KiaccudUKaIus,
perpeccus, KiacTepusalusi, CHIDKEHHE Pa3MEPHOCTH, BBIOOp MOJACIH W
npeaBaputeNbHas 00paboTka maHHBIX, SVM s kjnaccupuKkaluu M perpeccud,
JIEPEBO peIIeHUH IJis KilacCu(UKaIuy U perpeccum.



Paznen 3. Pazpatdorka I1O

Tema 1. Padora c Git u Github

KonTpois Bepcuii ¢ momoIisio git, KOMMUT- cooOMeHw s, mysi-3ampockl, GitHub,
MIPOEKTHI C OTKPBITHIM UCXOTHBIM KOJIOM, CTPYKTYpa PETO3UTOPHUS, JTOTIOTHUTEIHHBIC
daiibl 11 pa3pabOTIMKOB, TTAMKA C UCXOJHBIM KOJIOM, TECTHI, (pailiibl KOHDUTYpAIHH,
IPOOJIEMBI U TTYJI-3aPOCHI.

Tema 2. Bu6anorexu PyTest m Sphinx

Brenenne Pytest, mporiecchl TECTUpPOBaHUS MPOTPAMMHOTO OO€CIeUEeHMUS,
3ammycK pytest, TecTupoBaHue (DYHKITUH, TUIIBI YTBEPKICHUN, TPYTrue BO3MOKHOCTH
pytest, Hauano paboTel ¢ Sphinx, BBegeHue B reStructuredText (3arojoBKu, CIUCKH,
CTHJIM TEKCTa, U300pakeHMs, TUunepcchliky, reStructuredText online), pacumpenue
Sphinx autodoc, pacmmpenue Sphinx-Gallery.

Tema 3. HenpepoiBaasi uaterpanus (Cl)

Tpeboanus k CI, Cl-pemenuss (Jenkins, Travis CI, GitHub Actions),
noctpoenue npoiecca CI B GitHub-Actions, ctpykTypa.

Tema 4. Yucrerii ko (Clean code) m Ynpasiaenue paspadorkoii [10

[IpyHIMIBI  YUCTOTO KOJQa, NPHMEPhl YHCTOTO KOJAa, pedaKTOpHHT,
(dbopMaTUpOBaHUE, HHCTPYMEHTBI, OTKPBITBIN KOJI, BHYTPEHHHUI KOJI, H30JUPOBAHHOEC
MBIIIEHUE, TapaIUTMbl pa3pabOTKH, KacKaJHas MoJienb, Agile.

Paznen 4. bu6amnorexn Python st aBToMo0uIeCTPOEHHS

Tema 1. Bu6auorexa Python-CAN

VYcranoBka, konpurypamusi, APl Oubnuorexku, ammapaTHble HHTEPQEHCHI,
BUPTYyaJIbHbIE UHTEP(ENChl, UHTePENCHI IIJIaTMHOB, CKPUIITHI.

Tema 2. budauoreka Carla

Beenenne, ycranoBka, 06a3oBbie KoMIOHEHTBI CARLA, 0OBEKTBHI, KapThl,
TaTYMKA W JaHHBIe, TpaduK, HHTETpalus CO CTOPOHHUMH OpTraHU3aIHUSIMH,
pa3paboTKa, IMOJIb30BaTEILCKHE PECYPCHI

3.4  TemaTuka ceMMHAPCKUX/MIPAKTHYECKHUX U JIa0OPATOPHBIX 3aHATHIA

3.4.1. CeMuHapCKUe/TIPAKTUIECCKUE 3aHSATHS

Tewma 1. BBenenue u yctanoska I10
Tema 2. CUHTaKCHC B CEMaHTHKA
Tema 3. Tumnbsl JaHHBIX U IIUKJIIBI
Tema 4. @yHKIUH, KITACCHl U MOIYJIH



Tema 5. Cpena pa3pabotku (IDE) u makeTsl BU3yalIn3auy JaHHBIX
Tewma 6. bubmuorexa NumPy

Tewma 7. bubnrorexku SCiPy u SymPy

Tema 8. bubnuoteka Scikit-Learn

Tema 9. Pa6ora c Git u Github

Tema 10. bubmmnotexu PyTest u Sphinx

Tema 11. HenpepoiBuas unrerpaius (Cl)

Tema 12. Yucterii kox (Clean code) u Ynpasnenue pazpadotkoit [10
Tema 13. bubmmoteka Python-CAN

Tema 14. bubauoreka Python-CAN

Tema 15. bubnmoreka Carla

Tema 16. budanoreka Carla

3.4.2. JlabopaTopHbI€ 3aHATHUS

Tema 1. Busyanuzanus ganssix B Python

Tema 2. bubnuoreka NumPy

Tewma 3. bubarorexku SCiPy u SymPy

Tema 4. bubnuotexa Scikit-Learn

Tewma 5. bubnuorexu PyTest u Sphinx

Tema 6. HeripepriBrast unterpanus (Cl) u uucteiii kox (Clean code)
Tema 7. bubnuoreka Python-CAN

Tema 8. bubnmoreka Carla

3.5 Temaruka KypcoBbIX POEKTOB (KYpPCOBBIX padoT)
He npenycmotpeno no yueOHOMY IJIaHy
4, YueOHO-MeTOoANYecK0e M MHPOPMALIUOHHOE 00ecTiedeHue

41 HopmatuBHble 1okyMeHTbI U 'OCToI

http://pm.samatu.ru/sites/pm.samatu.ru/files/materials/oop/python3.1.pdf

4.2  OcHoBHas IUTEpaTypa

1. IIporpammupoBaHue KOMITBIOTEPHOTO 3peHus Ha si3bike Python / SIH Dpuk
Conem; mep. ¢ anri. A.A. Ciunkuna. — M.: IMK Ilpecc, 2016. — 312 c. —URL:
https://znanium.com/catalog/product/1027847.

2. TexHONOTMM H METOJbl MNPOrpaMMHpOBAHUA: Y4yeOHOe Mmocodue s
npukinagHoro 6akanaspuata / W. I'. 'nunenko, @. @. [Tasios, /1. 0. denopos. — M.:


http://pm.samgtu.ru/sites/pm.samgtu.ru/files/materials/oop/python3.1.pdf

10

FOpaiit, 2019. — 235 c.: (Cepus: bakanasp. IIpuknagnoii kypc). — https://biblio-
online.ru/bcode/433611.

4.3  JomoJHUTEJbHAsI JJUTEepaTypa

1. XKykos, P. A. f3bik mporpammupoBanus Python: mpaktukym : yudeOGHOe
nocobue / P.A. XKXykoB. — Mocksa : UHOPA-M, 2020. — 216 c. + Jlomn. Mmarepuabl
[OnexTpoHHbIl  pecypc]. — (Boicmiee o0pa3zoBanuwe: bakanaBpuar). —
www.dx.doi.org/10.12737/textbook 5cb5ca35aaa7f5.89424805. — URL:
https://znanium.com/catalog/product/1045700.

44  DjaeKkTpOHHBIE 00pa3oBaTebHbIE Pecypchl

[Topran ®enepalibHbIX rOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB BBICILIETO
obpaszopanwms http://fgosvo.ru.

Komnsrorepnas CIIpaBOYHas [paBoBas cucrema «Koncynprantllimroc»
(http://www.consultant.ru/)

45 JIuueH3WOHHOE WU CBOOOJHO  pacnpocTpaHsieMoe TNPOrpaMMHOe
odecredeHue

— Onmneparnuonnas cucrema Microsoft Windows 10 pro;

— OmepammnonHas cuctema macOS Monterey 12.5.1

— Omnepanmonnas cucrema macOS Catalina 10.15.7

— Omneparnonnas cucrema Microsoft Windows Server 2012 R2:

— IIporpammuoe o6ecreucuue Microsoft Office 365

— Kommekcnas Cucrema AatuBupycHoi 3amuthl Kaspersky Total Security mist
ouzneca Russian Edition

—  daiinoBskIil apxuBaTop /Z

— bpaysepsr: Safari, Google Chrome, Mozilla Firefox

— Odwucnerit naker LibreOffice

4.6 CoBpemeHnHble npodeccHoHAIbHbIE 0a3bl TAHHBIX U WHGOPMAIMOHHBIE
CIIPABOYHbIE CHCTEMbI

1. Cucrema benepanbHbIX o0Opa3oBaTeIbHbIX MOPTAJIOB.
NHpopMalilmnOHHOKOMMYHHUKAI[TOHHBIE TE€XHOJIOTHH B oOpa3oBaHUH.
http://www.ict.edu.ru/lib/.

2. HNuTepHeT YHUBEPCUTET UH(GOPMaLIMOHHBIX TEXHOJIOTUH.

http://www.intuit.ru/.


http://www.dx.doi.org/10.12737/textbook_5cb5ca35aaa7f5.89424805
https://znanium.com/catalog/product/1045700
http://fgosvo.ru/
http://www.consultant.ru/)
http://www.consultant.ru/)
http://www.ict.edu.ru/lib/
http://www.intuit.ru/
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3. Cucrema benepanbHbIX 00pa3oBaTeIbHBIX HOPTAJIOB.
WHbopMamoOHHOKOMMYHHKAI[HOHHBIE TEXHOJIOTUH B 00pa3oBaHUM.
http://www.ict.edu.ru/lib/.

4. Poccuiickas HanpoHanbHas onbanoreka (PHB). www.hbl-russia.ru.

5. Poccwiickas rocynapcrBeHHas onoaunoreka (PI'B). http://mww.rsl.ru.

6. ObC «YHuBepcurerckas oubmmoreka onaita» http:www.biblioclub.ru.

7. OBC «Znanium.comy http://znanium.com.

8. OBC «IOpaiit» https://biblio-online.ru.

5.  MarepuajbHO-TeXHHYECKOE 00ecredyeHmne

Ayautopusi s poBeACHUS! YUeOHbIX 3aHATHI (KaOMHET peKiaamMbl U MAapKETHUHTA).
OcHoBHOE 000OpyJOBaHHME: JOCKa, ydeOHas MeOenb, CTOJ, CTYJ IpernojaBaTels,
¢Gnumuapt, pacxoAHble MaTepralibl (MapKepsl, Oymara as Quumnyapra) TEXHUYECKUE
cpeacTBa OOy4YeHHUs: NEPCOHAJIbHBIM KOMIIBIOTEpP; HAO0Op JIEMOHCTPAILMOHHOTO
obopyoBaHus (IIPOEKTOP, SKPaH, KOJOHKH)

AyauTopus 411 IPOBEACHHs YUEOHbIX 3aHATUHN (KaOMHET UH(POPMATUKH, MATEMAaTUKH
u 3D rpaduku) odopynoBanue: OcHOBHOE 000py0oBaHUE: MEOETb ayAUTOPHAS, CTOJI
IIPENOJABATENSA, CTYJ NPENOJaBaTess, MEPCOHANBHBIE KOMIBIOTEPBI TexXHUYeCcKne
cpeacTBa OOy4YeHHUs: NEPCOHAJIBbHBIM KOMIIBIOTEpP; HA0Op JIEMOHCTPAILMOHHOTO
oOopynoBaHusi (IPOEKTOp, 3KpaH, KOJOHKH) [lomemieHune mjii caMOCTOSATEIbHON
paGotsel oOyuatouuxcs OcHoBHOe o6OopynoBanue: OCHAIIEHbl KOMIIBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBHIO MOJAKIIOUEHUs] kK cetu "MHTepHer" U obecreueHrem
JIOCTYMa K JEKTPOHHON MH(DPOPMAIIMOHHOOOPA30BaTEIHHOU Cpeie

6. MeToanueckue peKOMeHIaANH

6.1 MeToanueckue peKOMeHIAIUN JIJIsI IPEenoaBaTeJisi 0 OPraHu3anun
o0yueHust

[lepen HagamoMm M3ydeHUs: TUCIHUILIMHBI MPENOABATENb TOJDKEH 03HAKOMHTD

CTYJCHTOB C BHJaMHU y4e€OHON U CAaMOCTOSITETIbHON paboThl, IEpeUHEM
JUTEpaTypbl W HUHTEPHET-PECYpCOB, (GopMaMu TeKylled U MNPOMEKYTOUYHOU
aTTeCTallid, C KPUTEPUSMU OLICHKM KadecTBa 3HAHUI /il UTOTOBOM OLEHKHU IIO
JTUCLUTUTMHE.

IIpu npoBeneHnH JIEKLUNN NTPENOAABATENb:

1) bopmynupyeT TeMy u 1IeITb 3aHATHUS;

2) U3naraetT OCHOBHBIC TCOPETHUYCCKHE MTOJIOKCHHUS;

3) ¢ HOMOIIIBI0 MYJIBTUMEAUHHOTO 000PY/I0BAHHUS W/UJIH IO 3aITHCh JacT

OTIpe/ieNIEeHUs] OCHOBHBIX MOHSATUH, paCUETHBIX (HOPMYII;


http://www.ict.edu.ru/lib/
http://www.hbl-russia.ru/
http://www.rsl.ru/
http://www.biblioclub.ru/
http://znanium.com/
https://biblio-online.ru/
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4) TpOBOIUT TPUMEPHI W3 OTEYECTBEHHOTO M 3apyOeKHOTO OIbITa, JaeT
TEKyIIHe CTATUCTHUECKHE NaHHBbIC JUIsI HATJSIIHOTO M OOpa3HOro MpeCTaBJICHUS
U3y4aeMOro MaTepHaa;

5) B KOHIIE 3aHATHSI JA€T BOIPOCHI JIJISI CAMOCTOSTEIILHOTO U3YUCHHUS.

[Ipu npoBeIeHUH MPAKTUYECKUX 3aHATHI MPETO1aBaTENb:

1) bopmynupyeT TeMy H 1eJIb 3aHSITHS;

2) mpejiaraeT CTy/ICHTaM BBITIOJHUTh KOHTPOJIbHBIC 3a/1aHNs, BHIHECEHHBIC Ha
MIPaKTUYECKOE 3AHSTHE;

3) opranu3yer JUCKYCCHIO 110 HauOoJiee CII0KHBIM BOIIPOCAM;

4) mpejyiaraet CTyJCHTaM MPOBECTH 00O0O0IICHUE U3YUEHHOIO MaTepraa.

B cnydae npoBefeHUs ayIUTOPHBIX 3aHATUM (KaK JEKIUN, TaK U MPAKTUYECKUX
3aHATHI) C UCIOIB30BAHUEM AKTUBHBIX METOJOB OOy4YEHUs (IEIOBBIX WUIpP, KEHCOB,
MO3TOBBIX aTaK, UTPOBOTO MPOECKTUPOBAHUS U JIp.) MPENOIaBaTENb:

1) mpemaraet CTyIeHTaM pa3ieIuThCs Ha TPYIIIIHI,

2) mpemyaraet oOCyAuTh c(HOPMYITHPOBAHHBIC UM IMPOOJIEMBI COTJIACHO TEME
JeKIuU (IPAKTUUECKOIO 3aHATHS), pacKphIBasi aKTyaJbHOCTh MPOOJIEMBI U €€ CYTh,
IPUYHHBI, €€ BBI3bIBAIOLINE, OCIEACTBUS U IyTH PELICHUS;

3) opraHu3yeT MEXIPYIIOBYIO JIUCKYCCHIO;

4) ipoBOIUT 00OOIICHHE C OIIEHKOH Pe3yJIbTaTOB padOTHI CTYICHTOB B IpyIIIax
U TOJyYEHHBIX OCHOBHBIX BBIBOJOB U PEKOMEHAAIMI MO PEIICHUIO MOCTaBIEHHBIX
npobnem. Ilepex BBIMOTHEHHWEM BHEAYJIUTOPHOW CAMOCTOSITEIBHOM  pabOThI
IpenoAaBaTesib MPOBOJUT HHCTPYKTaX (KOHCYJbTAIMIO) C ONpPEIEICHUEM IeNn
3aJJaHusl, €ro COJEp)KaHus, CPOKOB BBIIOJHEHHUsS, OCHOBHBIX TpeOOBaHUMN K
pe3ynbTraraMm padboThl, KPUTEPUEB OLIEHKH, (POPM KOHTPOJIS U MEPEUHS] HCTOUHUKOB U
JIUTEPATYpPHI.

JIs OLIGHKU TIOJYYEHHBIX 3HAHMM M OCBOCHMSI Y4eOHOTO MaTepuaja Io
KOKJIOMY pa3fiely U B LIEJIOM MO JUCUUIUIMHE MPENnoAaBaTeslb UCIONb3YeT (POPMBI
TEKYIIEro, IPOMEXYTOUHOT'O M UTOTOBOTO KOHTPOJISI 3HAHUN O0yUarOIIUXCSl.

6.2 MeToauueckne yKazaHus JJIs1 00yUYAKOIIMXCH 110 OCBOCHHUIO TUCITUTIJIMHBI

OBIIIME PEKOMEHJIALIMN

YcenemHoe OCBOGHME Kypcea MPEANoJiaraeT akTUBHOE, TBOPUECKOE YYaCTHE
CTYJICHTa Ha BCEX ATalax €e OCBOCHUS IMyTeM IJIAHOMEPHOM, TTIOBCETHEBHOM pabOTHI.

[Ipy MOArOTOBKE K ayIUTOPHBIM 3aHATUSAM, HEMOCPEACTBEHHO B XOJE
MPOBEJCHUA JIEKIIMM W MPAKTUYECCKUX 3aHATHH, a TAKXKE€ B XOJE CAMOCTOSITEIBbHOMU
paboOThl CTYIEHTHI JOJDKHBI TIOJIb30BAaThCS Y4YEOHOW JUTepaTypoil (corjacHo
YTBEPKIAECHHOMY IIEPEUYHI0O OCHOBHOM M JOMNOJHUTEIBHOU JIUTEPATYPHI M0 JAHHOMY
Kypcy), Y4eOHO-METOAMYECKUMHU MaTepuaiamMu (BKJIOYas JaHHYIO0 padodyro
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nmporpaMmy),  KOTOpPbIE  pa3MEMmIeHbl B JJIEKTPOHHOW  WHGOPMAIMOHHO-
oOpa3oBaTeILHOM cpeie.

N3VUEHUE TEOPETUYECKOI'O KYPCA

[IpaBuia KOHCHEKTUPOBAHUS

KoHcniekT sBisieTcsi TNHUCBMEHHBIM TEKCTOM, B KOTOPOM KpaTKo H
MOCJICIOBATEILHO M3JI0’)KEHO COJACpP)KAaHWE OCHOBHOTO HCTOYHMKA HWH(POPMAIIUH.
KoHcnekTrpoBaTh — 3HAYUT MPUBOJIUTH K HEKOEMY MOPSJIKY CBEJEHHUS, TOUYEPITHYTHIC
W3 opuruHaia. B OCHOBe mpolecca JISKUT CUCTEMATH3alMs MPOYUTAHHOTO WIIU
YCIBIIIAHHOTO. 3alMCH MOTYT JEJaThCsl KaK B BUJI€ TOYHBIX BBIJICPIKEK, [IUTAT, TaK U
B (hopMe cBOOOIHOM TTOAaYM CMBICIIA.

Manepa HamucaHus KOHCIIEKTa, KakK TpaBWiio, OJM3Ka K  CTHUJIIO
MepBOUCTOYHMKA. ECIM KOHCHEKT COCTaBJIEH MNpPaBWJIBHO, OH JOJDKEH OTpa)kaTh
JIOTUKY ¥ CMBICJIOBYIO CBSI3b 3allMChIBAEMOM MH(OPMAIIHH.

B Xopomo caemaHHbIX 3amMUCAX MOXHO C JIETKOCTBIO OOHApPYXHTb
CIICIIMATTM3UPOBAHHYI0 TEPMUHOJIOTHIO, TOHSATHO PAacCTOJIKOBaHHYIO H  YETKO
BBIJICJICHHYIO JUIsl 3allOMHWHAHMS 3HAYEHUW pa3IMUHbBIX CJIoB. Vcnonb3ys
3aKOHCIIEKTUPOBAHHBIE CBEACHUS, JIEr4e CO3/1aBaTh 3HAYMMBbIC TBOPYECKUE WU
Hay4YHbIC paOOThI, pa3IMYHbIC pedepaThl U CTAThH.

CAMOIIOJAI'OTOBKA K TEKYIIEMY KOHTPOJIKO

IIpocMoTpuTe KOHCIIEKT cpa3y mocie 3aHsaTuid. [lomeTbTe MaTepuaa KOHCIIEKTa
JICKIIMH, KOTOPBIA BBI3BIBACT 3aTPYAHCHUSA Uil MOHUMaHWsA. llombITalTech HaWTH
OTBETHl HA 3aTPYJHHUTEIbHBIC BOIPOCHI, HCIOIB3Ys MPENIAracMyro JUTEpaTypy.
[TocTapaiitech pa3o0paThCsi C HEMOHATHBIM MaTEpUAIOM, B YACTHOCTH HOBBIMU
TepMuHamMu. YacTo HE3HAHHWE TEPMHUHOJIOTMU MEIIaeT BOCIHPUHUMAThH MaTepuaia Ha
TEOPETUUYECKUX U JaOOPaTOPHO-NPAKTUUECKUX 3aHATUSIX Ha JIOJDKHOM ypoBHe. Eciu
CaMOCTOSITEIILHO HE yIaJIOCh pa3o0paThCcs B MaTepuaie, CPopMyIupynTe BOIPOCH! U
oOpatuTech Ha TEKYyIIEH KOHCYIbTAIIUM WM Ha ONMOKANIIEH JICKIIMK 3a TIOMOIIBIO K
npemnojaBaresnto. Kaxmayo Henemo peKoOMeH1yeTcsl OTBOJIUThH BpeMs J1JIsl TOBTOPECHUS
MPOIICHHOTO MaTepuaa, IpoBEPsisi CBOM 3HAHUSI, yMEHUS U HABBIKU TI0 KOHTPOJIbHBIM
BorpocaM. OTBEThTE Ha KOHTPOJIbHBIC BOMPOCHI JIJII CAMOIPOBEPKHU, UMEIOIIHNECS B
y4eOHUKE WM TPEUIOKCHHBIC B JIAHHBIX METOAMYECKUX pekoMmeHaarusax. KpaTtko
MEPECKAKUTE COAEPKAHNE N3YUCHHOTO MaTepralia «CBOMMHU CJIIOBaMU». 3ay4uTe
«paboyme OmpeAesICHUs» OCHOBHBIX MOHSTHUN, 3aKOHOB. OCBOWB TEOPETHUECKUUN
Marepual, NMPUCTYNAWTe K BBINOJHEHUIO 3aJaHUM, YIPAXKHEHUU; PELICHUIO 3a1ad,
pacueToB CaMOCTOSATEIIBHOM pabOThI, COCTABIICHUIO IpadUKOB, TAOJIHMII U T.1I.

1. DoH/I OLIECHOYHBIX CPEICTB
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7.1  MeToabl KOHTPOJISA U OlleHUBAHUS Pe3yJIbTATOB 00yUYeHHU S

B mpouecce oOydeHHs HCMONB3YIOTCA CIEIYIONIME OLEHOYHbIE (POPMBI

CaMOCTOSITEJIbHOM pa6OTI>I CTYACHTOB, OLICHOYHBIC CPCACTBA TCKYHICTO KOHTPOJIA

YCIICBACMOCTH U ITPOMCIKYTOUYHBIX aTTCCTaHHﬁ:

- IIOAT'OTOBKA U BBIITOJIHCHHUC J'Ia60paTOpHI>IX pa60T;
- BBIIIOJIHCHUC KOHTpOJ'ILHBIﬁ SaﬂaHI/Iﬁ.

7.2  Ilkaja ¥ KPpUTEPUH OLlEHUBAHUS Pe3yJILTATOB 00y4YeHHsI

IxaJia oneHNBaHUA

Onucanue

OTnuHO

Brimonnensl Bce BuApl yueOHOW pabOTHI, MpEeryCMOTPEHHBIE YUEOHBIM IIIAHOM.
CTyneHT NEeMOHCTPHPYET COOTBETCTBHE 3HAHWW, YMEHHUI, HaBBHIKOB NPHUBEACHHBIM B
Tabauuax TIoOKa3aTelel, OmepupyeT NPHOOPETEHHBIMH 3HAHUSMH, YMEHUSIMH,
HaBbIKaMH, IPUMEHAET UX B CUTYallUSX MOBBIIIEHHOW CIOXHOCTH. [Ipu 3TOM MOryT
ObITb [JONYILICHbl HE3HAYUTEIbHbIE OIIMOKM, HETOYHOCTH, 3aTPYIOHEHUS IpH
AHAJIMTUYECKUX OMEepaLusiX, MepeHoce 3HaHWN U YMEHUI Ha HOBbBIE, HECTaHIapTHHIE
CHUTYaLIH.

Xopo1o

BeimonHeHsl Bce BHIBI y4eOHOH pabOTHI, NPEIyCMOTPEHHBIC YYeOHBIM IUIAHOM.
CTyIeHT IeMOHCTPUpPYET HEMOJHOE, NMPAaBHWILHOEC COOTBETCTBUE 3HAHUM, YMEHHH,
HaBBIKOB TIPHBEACHHBIM B TaONHWIaX MOKa3aTeleH, MO0 eCIM MpU 3TOM ObLIH
JIOTTYIIEHBI 2-3 HECYIIECTBEHHBIE OIIHOKH.

Y 1OBIIETBOPUTEIILHO

Brimonnensl Bce BuAbl yueOHOH paboOTHI, MpEenryCMOTPEHHBIE YUEOHBIM ILIAHOM.
CTyneHT IOeMOHCTpHUPYET COOTBETCTBHE 3HAHHUI, B KOTOPOM OCBELIEHA OCHOBHAf,
Haubosee BaKHas YaCTh MaTepHaja, HO IPU 3TOM JOIYIIEeHa OJHA 3HauYUTeNbHas
omKOKa UM HETOYHOCTb.

HeynosnerBopurensHo

He BrImonHeH onuH uiu Gonee BUOB yueOHOM pabOTHI, MPEyCMOTPEHHBIX yIeOHBIM
mw1aHoM. CTyJIeHT AeMOHCTPUPYET OTCYTCTBHE 3HAHUI, YMEHH, HaBBIKOB MO PAIY
noKa3aTelei.

7.3  OueHouHbIE cpeCcTBA

7.3.1. Texymuii KOHTPOJIb

IHopsinok BBINOJHEHUS KOHTPOJbHOH PadoThI

[IpuctynaTh K HamMCAaHHUIO KOHTPOJIBHOM pPaldOTHl CleAyeT JHIIb [OCIe
U3YyYEHHS OCHOBHBIX TE€M JUCIUIUIMHBI, OCHOBBIBAasACh Ha YyueOHHKE (yuyeOHOM
nocoOHuM) U3 CIHCKAa OCHOBHOM JIMTEPATYPbl, PEKOMEHIOBAaHHOW O JAHHOMY KYpCY,
JOTIOJTHUTENBHOW y4eOHOM JMTepaTyphl, U HOPMAaTUBHOIO Marepuaia no u30paHHOU
Teme (pu HaIUM4YMM Takod  HeoOxoaumocTu). CHHCOK  PEeKOMEHAYEeMOM
IpernojiaparesieM HayYHOU JInTepaTypbl HEOOXOIMMO paccCMaTpPUBATh KaK OCHOBY IS
CaMOCTOSITEJIBHOI'O ITIOMCKA U aHaIu3a.

[TogOop maTepuana u rIaH KOHTPOJIBHOU pabOoThI pa3padaThIBAETCS CTYACHTOM
CaMOCTOSITEJIBHO, YTO JAeT IIPEIOJaBaTel0 OCHOBAHUE OLIEHUTH CTENEHb YCBOCHUS
U3y4eHHOro Marepuania. [Ipy HamMcaHuM KOHTPOJBHON pabOThI CTYACHTY CIEyeT
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IPOSIBUTH CAMOCTOSITENILHOCTh M HE NpuUOerarb K MPOCTOMY MEPENHUCHIBAHUIO
auteparypsl. [IpenogaBarens BlipaBe yUUTHIBATh KAYECTBO MPOAEIIAHHON padOThI IPH
c/lade CTYJIEHTOM 3a4eTa WM 3K3aMEHa [0 COOTBETCTBYIOIEH TUCHUILIMHE.

BBengenne KOHTPOJBHON pabOThl  JOKHO — COAEpXKarhb  (OPMYIUPOBKY
KOHTPOJIBHOTO 3aJIaHMsl, KPaTKOE U3JI0KEHHUE €N KOHTPOJIbHON padOTHI.

OcHOBHasi 4YacTh KOHTPOJBHOM padOThl JOJDKHA coaepxkaTb 0a30Bble
OIIpE/IENICHNs], T0OKa3aTeNbCTBa, ONMMCAHUE METOIMKHM pacuéroB. B xoxe HamucaHus
OCHOBHOM 4acCTH CJIEYET 1aBaTh CChUIKM HA UCIIOIb3yEMble HICTOYHUKU UH(POPMALIHH.
B 5T0l1 yacTu cnenyer Takke U3JIO0KUTh XOJ COOCTBEHHBIX PACCYKJIEHUH, OMHCAThH
MOCJIEI0BATEIBHOCTh PAcuy€ToB, IPHUBECTH MPOMEXKYTOUHBIE JI0Ka3aTelbCTBA U
PE3yJIbTaThl PEIICHUS [TOCTABIEHHOM 3a/1a4M.

B 3akmiouenun crnegyer chopMynupoBaTh KPaTKUE BBIBOJBI MO MPOJEIAHHOM
paboTe U NPUBECTU CIUCOK MCIOJIb30BAaHHBIX HICTOYHUKOB HH(POPMALIUU.

TUNUYHBIMYA OLIMOKAMHU ITPH BBIITOJIHEHUH KOHTPOJIBHOM pabOThI SIBISIOTCS:

® HECOOTBETCTBHUE COJIEPKAHUS KOHTPOJIBHOM paOdOTHI €I U MTOCTaBICHHBIM
3aja4am;

® HEBEPHOE PEILICHUE NPEJIOKEHHBIX 33/1a4;

® HapyIlIeHUE YCTAaHOBJICHHBIX TPeOOBaHUH K 0(DOPMIIEHUIO PaOOTHI;

® 1ICNI0JIb30BaHue HH(pOpMaluu 0€3 CChUTOK Ha UICTOYHUK MH(OpMaIUH.

HOATOTOBKA K ITPAKTUYECKHUM 3AHATUAM

Kax roToBUTBCS K IPAKTUYECKOMY 3aHATUIO.

1. BHuMaTenbHO MPOYTUTE BOMPOCH! K 33/1aHUIO.

2. IlonGepure nuTeparypy, He OTKJIaIbIBAiiTe €€ MOMCKU Ha TIOCTIEAHUMN JIEHb.

3. Ilpoutute ykazaHHYIO JTUTEPATypy, OMPEIEIUTE OCHOBHOW HCTOYHHUK IIO
KKJIOMY BOIIPOCY, JeNasl BBIMMCKM Ha JIMCTaX WIM KapTO4yKax, HyMepyuTe HxX
MYHKTaMH IJ1aHa, K KOTOPOMY OHU OTHOCSTCS.

4. Odopmiisist BBITUCKH, HE 3a0yIbTE 3alUCATh aBTOPA, HA3BaHUE, IO/l U MECTO
U3JIaHUs, TOM, CTPAHUILY.

5. Ilpu uTeHuu HaiinuTe B CIOBApSAX 3HAYEHHE HOBBIX CJIOB WM CIIOB,
HEJOCTATOYHO BaM M3BECTHBIX.

6. [IpocmaTpurBasi neproOAMYECKYIO TTeUaTh, AeIaliTe BRIPE3KU 110 TEME.

7. IlpoBepbTe, Ha BCE JIM BOIPOCHI IJIAHA Y BAaC €CTh OTBETHI.

8. Ha monsx KoHCHEKTa, BHITUCOK 3aITUIIIHA BOMTPOCHI, TOTYEPKHUTE CIIOPHBIC
MOJIOKEHUS B TEKCTE.

TpeboBaHust K BBICTYTIJICHHIO

[lepeuens TpebOBaHM K JHOOOMY BBICTYIUJIEHUIO CTYJIEHTA MPUMEPHO TAKOB: -
CBS3b BBICTYIUICHUSI C MPEIUIECTBYIONIEH TEMOW WM BOMPOCOM; - PACKPBITHE
CYIIHOCTH  TpOOJeMbl; -  METOJOJIOTMYECKOEe  3HAaYeHWEe Ui  Hay4yHOM,
npodeCCUOHAIBHOW M TIPAKTUYECKOW JesTenbHOCTU. BaxkHeliue TpeOOBaHUS K
BBICTYIUICHUSIM CTYJE€HTOB — CaMOCTOSITEIBHOCTh B MMoaOOpe (PaKTUUECKOro
MaTepuaia U aHAJIMTUYECKOM OTHOIIEHHH K HEMY, YMEHHE pacCMaTpHUBaTh IPUMEPHI
U (¢GakThl BO B3aMMOCBS3M M B3aUMOOOYCJIOBJIEHHOCTH, OTOMpaTh Haubosee
CYILLECTBEHHbIE U3 HUX. [ [pMBOIMMBIE yUaCTHUKOM MPAKTUYECKOTO 3aHATHS IPUMEPHI
U (paKThl TOJKHBI OBITh CYIIECTBEHHBIMH, MO BO3MOYKHOCTU MEPEKIUKATHCS C
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npopunem oOydenus. [lpumepbr u3 obOmactu Hayk, OIM3KuUX K Oynymien
CHEeIMATBHOCTA  CTyJeHTa, u3 cdepbl TO3HAHWUS, OOYYEHHS TOOLIPSIFOTCS
PYKOBOJIMTENIEM CEMHUHapa. BBICTyIUIEHHE CTyJIEHTa JOJKHO COOTBETCTBOBATH
TpeOOBaHUSAM JIOTUKU. UYeTKoe BBIWICHEHHE H3JIaraeMod MpoOJieMbl, €€ TOYHas
dbopMynTupOBKa, HEYKOCHHUTEIbHAsI MOCIEIOBATEIbHOCTh ApTYMEHTAIlMd HMMEHHO
JAHHON mpoOseMbl, 0€3 HEONpaBJAHHBIX OTCTYIUICHHA OT HEe B IpoLecce
00OCHOBaHus, O€3yclOBHAas J0KAa3aTeIbHOCTb, HENPOTHBOPEYMBOCTh M IOJHOTA
apryMEHTalluy, MpPaBWIBHOE U COAEPXKATEIbHOE UCIOJb30BaHUE TMOHATHH U
TEPMUHOB.

7.3.2. [IpoMexxyTouHas aTTecTarus
IIprmMepHBIE BOIIPOCHI HA YK3aMEH:

1. S3eik  Python w® ocoOeHHOCTH €ro CTWIA MPOrPaMMHUPOBAHHUS.
WutepakTuBHBIN pesxkum Python.

2. CUHTaKCHC M yIpaBJISIONIie KOHCTPYKIHH si3b1ka Python. ITepemennbie,
3HaueHUA U UX TUMbL. Tunel qanubeix B Python.

3. Bcrpoennbie onepanun u  (yHKIMA. OCHOBHBIC —QJITOPUTMHUYECKHC
KOHCTPYKIHUU.

4. YcnoBHBINM oniepatop. MHOKECTBEHHOE BETBIICHUE.

5. LIMKJIBI ¥ CHCTYHKH.

6. Onpenenenue ¢pynkiuii. [TapameTpsl 1 aprymMeHTsl. BbI130BbI yHKIIUH.
Omneparop Bo3Bpara. Konctpykiuu *args, **kwargs.

7. CucKuU, KOPTEXKHU U CIOBAPHU.

8. OmepaTtopsbl 00IIHE JI BCEX THIIOB MTOCICI0BATEILHOCTEH.

9. CriennanbHbIE ONIEpaTOPhl M PYHKIMH AJIs1 pabO0ThI co cruckaMu. Cpesbl.

10. Pa6ora co cioBapsmu. MeTo bl crioBapei.

11. Cnyuaiinbie uncia. random, randrange, choice.

12. ®yukiuu 00paboTKH CTPOK. join, replace, split.

13. CrangaptHas Oubnmoreka u pip. Moaynu u naketsl B Python. OcHOBHBIC
CTaHapTHBIE MOTYJIH.

14. NmmoptupoBanue moayiei. Coznanne cCOOCTBEHHBIX MOJTYJICH U UX
uMrnoptupoBanue. Crenuaau3upoBaHHbIE MOAYJIN U MPUITIOKCHUSI.

15. ®aiinsl 1 uckiarouenusa. Pabora ¢ BHEIIHUMU UCTOYHHUKAMU JaHHBIX.

16. Hckirouenus, 00paboTKa HCKITIOUCHHH, BEI30B HCKToUeHui (try-except-
finally).

17. VrBepxnenus (assert). OTkpeiThe, uTeHHE, 3amuch. (OPEN, MHCTPYKIUS
with).

18. PaboTa ¢ TekcToBeIMU (haiimamu, XMl u CSV - daiinamu.
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OyHKIMOHATBHOE MTporpaMMupoBanue. JIsmona-gpyHkumu.
Hcnons3oBanue Gpynkmwii map, filter, reduce, zip.

["'eHepaTopbl, JIEKOPATOPHI, pEKYPCHSL.

Moaudukanms GyHKINN ¢ TOMOUIBIO JEKOPAaTOPOB.

Hrepupyembie 00bekThI. Mcrionb3oBanue reneparopos (yield).

OOIT B Python. Kiaccbl, 00beKThI 1 9K3eMILISIPHI Ki1accoB. HacnenoBanue.
Marunyeckue metoisl. [lepeonpenenenue onepaTopoB. MeTo bl KJIACCOB.
WNukancynanus. Y CIOBHO YaCTHBIE U CTPOTO YaCTHBIE METO/IBI.
Perynsapnsie Boeipaxenus. Micnonb3oBaHue peryisipHbIX BeIpaskeHHi. [Taket

Hayka o mannbix u Python. bu6mmorexku: NumPy, pandas, matplotlib, SciPy.
OcuoBbsl NUMPY: MacCHBBI U BEKTOPHBIC BBIYHCIICHUSL.

WHCTpyMeHTHI BU3yalH3aluy JaHHbIX 11t Python.

Beenenue B APl 6udanorexu matplotlib.

bubnmoteka pandas. BeeneHue B CTpyKTyphbI JaHHBIX Pandas.

O6pextrl Dataframe u Series.

Busyanu3zanus nanasix B pandas. Seaborn.

ArperupoBaHue JaHHBIX U TPYIIOBbIC ONICPAIIHH.

HaydHble 1 HHXCHEPHBIC PACUETHI ¢ UCIIOIB30BAaHUEM OUOJIMOTEKH SCIpY.



