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1. Ilein ocBOEHMS AUCHHMILIUHBI

Henamu pucuuiinibl «OCHOBBI IPOrpaMMUpPOBAaHUSL U 00paOOTKM JAaHHBIX Ha S3bIKE
Python» sBnstorcs:
- OCBOGHHME HABBIKOB IIPOrpaMMHpOBaHUS Ha s3blke Python M OCHOBHBIX aJIropuTMOB,
MO3BOJISIOUINX MOAXOAUTH K PELICHUIO 3a/1a4;
- BBIPa0OTKAa y CTYJIEHTOB AJITOPUTMHUYECKOI'O MBIIUIEHHS, YMEHHUS HPUMEHSATh OCHOBHBIE
KOHIICTIIMU U KJIACCUYECKHE aJTOPUTMBI COBPEMEHHOH WH(popMaTuku U 3()(PeKTuBHO pematsh
BO3HUKAIOIINE 337a4H Ha MPAKTHUKE;
- BBIPa0OTKA y CTYACHTOB NPAKTUYECKUX HABBIKOB HCIOJIB30BAHUS COBPEMEHHBIX S3BIKOBBIX
CPEACTB JJIs pEIIeHUs MPUKIAIHBIX 3a7ad OOpaOOTKM JAaHHBIX, KOTOpbIE MOTYT OBITh
onmyOJIMKOBaHBI B BeOE, a TaKKe XpaHEHHs, OOpadOTKM M TIOHMCKa TEKCTOBOM M JpYyrou
MHGOpPMALMK B UHBIX XPAHWIMIIAX JaHHBIX.
JlaHHBIN Kypc BhIpaOaTBIBACT Y CTYJCHTOB aJTOPUTMHYECKOE MBIIUICHUE, YMEHUE TMPUMEHSThH
OCHOBHBIC KOHIICTILIUM U KJIACCUYECKHE aJITOPUTMBbI COBPEMEHHON HH(OPMATUKH U 3PPEKTUBHO
pemaTh BO3HHMKAIOIIME 33aJadd Ha IMpakThKe. Takke Kypc BbIpadaThIBAaeT y CTYIEHTOB
IIPAKTUYECKHE HaBBIKM HCIIOJIb30BAHUS COBPEMEHHBIX S3bIKOBBIX CPEACTB JJIS pEIIEeHUs
MPUKIAJAHBIX 337a4 00pabOTKU JaHHBIX, KOTOPBIE MOTYT OBITH OITyOJMKOBAaHBI B BeOE, a TaKkKe
XpaHeHus, oOpabOTKM M IOWUCKAa TEKCTOBOM M Jpyroil mHGOpMalMU B HMHBIX XPAaHWIMILAX
JaHHBIX.

2. MecTto nucuuininHbl B cTpykType OIl 6akanaBpuara

Juctumumaa «OCHOBBI MPOrpaMMHPOBAaHUSI U 00pabOTKM JaHHBIX Ha s3bIke Pythony
apigercs dakynbratuBHON aucuuruinHou s Ol OakanaBpuara.

JIst ocBOGHMST JaHHOW AMCIUIUIMHOW OOydaromuecs JODKHBI 00J1alaTh 3HAHUSIMH TI0
MaTeMaTHKe M WH(pOpMaTHKe B 00bEeMe ILIKOJIBHOM MpOrpamMmbl, MPOSBIATh HACTOHYHMBOCTb,
L[EJIeYCTPEMIICHHOCTh M MHUIIMATUBY B Ipoliecce 00ydeHusl.

[TonmyuyeHHble B paMKax IUCHUILTUHBI « OCHOBBI IPOrPaMMHUPOBaHUS 1 00paOOTKH TaHHBIX
Ha s3b1ke Pythony» 3HaHMS HEOOXOAMMBI JJIsl Pa3BUTHUS AITOPUTMUYECKOTO MBIIIJICHUS, pa3BUTHS
HaBBIKOB PEIICHUS CIOXKHBIX 33]a4, U3YyUEeHUs] TPOPHUIBHBIX KYPCOB 110 IPOrpaMMHUPOBAHUIO.

3. Ilnanupyemble pe3yabTaThl 00y4eHHs N0 JUCHHUILJIMHE, COOTHECEHHbIE CINIAHUPYEMbIMH
pesyabratamu ocsoeHusi OIl 6axanaspuara

[Tponecc n3yueHust JUCUMIUIMHBI HalpaBjeH Ha ((OpMUPOBAHHE CIEIYIOLINX JIEMEHTOB
koMmmetreHiui B coorserctBuu ¢ ®I'OC BO, OIl BO u npuobpereHus cieayomux 3HaHui,
YMEHUH, HaBBIKOB U (WJIM) OMBITA 1€ATEIHOCTH:



®opmupyemas MHIMKATOP JOCTUKEHUSI KOMIIETEHIIUM, Ilepeuennb
KOMIIeTeHI U (xox u popMyJIHPOBKA) IVIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHs
(xoa u
¢opmyaupoBka
)

yHHBepcaJIbeIe KOMIIETCHIIUN

MCIIONIb30BaTh  MPH|
[peILIeHN I
rpodeccrnoHaIbLHBIX
Bamad COBpEMEHHEIC,
MH(OPMAITMOHHBIE
TEXHOJIOTUH
MPOTpaMMHEIE
cpencTBa, BKIIOYas
yIpaBJIeHHE
KPYIHBIMU
MaCCuBaMH JaHHBIX]
154 HX]
MHTEJIEKTyaJIbHBII
QHAIIH3.

i

OIIK-5 Crnoco6en/OIIK-5.3. OuenuBaer 3(pGHEKTUBHOCTH
VCTIOTTb30BAHMS
MHGOPMAITMOHHBIX TEXHOJOTHIA U CHCTEM
B TIPOICCCEe MPHHATUS YIIPABICHYCCKUX
[peIICHU.

COBPCMCHHBIX|

3HAaTh:

- COBPEMEHHBIE MOIX0IbI K
PEIICHHUIO 3a/1a4 aHAJTN3a TaHHBIX;
- CITIOCOOBI MPEICTABICHHUSI
KOMOWHATOPHBIX CTPYKTYP C
MTOMOIIIBIO CTPYKTYP JTaHHBIX;

- OCHOBHBIC QJITOPUTMBI U
KOHIICTIIUN COBPEMEHHOM
nH()OpPMATHKH;

YMeTs:

— UCIIOJIB30BaTh MEepeOOPHBIC

QITOPUTMBI, B OCHOBE KOTOPBIX

JekKaT pa3InyHble KOMOMHATOPHBIE

MO/IeIH;

— UCTIOJIB30BaTh KIACCHUYECKUE

QITOPUTMBI JUISI PEIICHUS TPUKIaIHBIX

3azay;

UCIOJIb30BATh JIYUIIUE MPAKTUKH

IPOrpaMMHUPOBAHUS ISl PELLICHUS

MPUKIATHBIX 33724

Bnanets:

— HaBBIKaAMH pEIICHUs MepeOOpHBIX
3azay;

— MporpaMMHUpPOBaHUs Ha si3bike Python;

— UCHOIB30BaHus OMOINOTEK,

MMO3BOJIAIOIIUX IMTPOBOAWUTE aHAIN3 U

BU3YAJIU3ALAIO JAHHBIX;

4. O6beMm, hopMa peaiu3aniu, CTPYKTYpPa U coepKaHue TUCHUIIHHbI
OO61mas Tpy10€MKOCTh TUCIUIUIMHBI COCTaBIIsIeT 3 3a4eTHhIX eanHuIbl, 108 akax. yaca.

JucuuImmmHa

peanusyercsi ¢

MNPUMCHCHUCM  TUCTAHIHUOHHBIX

00pa3oBaTeNbHBIX

texnosoruit (JIOT), mpenoctaBnsiembix oOpazoBarensHol miomaakoi MOOK SApl'Y um. TLT.

Hemunosa (DemidOnline).

Kypc npenogaercs B AucTaHIMOHHON (hOpMeE C MCIOJIb30BAHNEM OHJIAH KYpCOB:

e «OCHOBBI TPOrpaMMHUpPOBAHUS U O0paOOTKM JaHHBIX Ha s3bike Python s
HAYMHAIOIINX», PAa3MEIIEHHOTO 10 CChLIKE:

https://demidonline.uniyar.ac.ru/courses/course-

v1:DemidOnline+PrgPytUn002x+2020/course/

e «O0OpaboTKa JaHHBIX Ha A3bIKe PYthON [T HAYMHAIOMIKX Y, PA3MEIEHHOTO 110

CCBLIKCE:

https://demidonline.uniyar.ac.ru/courses/course-
v1:DemidOnline+DataPytUn001x+2020/course/
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Pasnen 1. Koncraursl, Tect KonTecT
1  |mepemenHsle, ycmoBHbld | 3 | 1 | 3 5 |HAToroBblii KOHTECT MO
oriepaTop Python
1 Tect Konrect
2 Pasznen 2. ['nmoGanesHBIE 311 3 4  |UTOroBblil KOHTECT IO
repeMeHHbIe 1 K While Python
Tect Konrect
3 Paznen 3. Ctpoku, ciucku | 3 | 1 3 3 [MTOroBBIA KOHTECT I10
u nuko for Python
Tect KonTect
4 [Pazmen 4. CnoBapw, 312 3 3 [ATOroBbIii KOHTECT IO
KOPTEXKH U (Paiiibl Python
Pazmen 5. Kimaccrr, 1 Tect
5 0O0BEKTHI U CCHUIKU 312 3 3 |TOroBbBIi KOHTECT I10
Python
Tect KonTect
6  [Paszmen 6. [TepebopHbie 312 3 3 [ATOroBbIii KOHTECT TIO
QT OPUTMBI Python
Tect KonTect
7 [Pazgen 7. I'padoBrie 312 3 3 [ATOroBbIii KOHTECT IO
QJITOPUTMBI Python
Paznen 8. Kontect
8 AnTopUTMHYECKHE 3a1auu | 3 | 2 3 3 |TOroBslil KOHTECT IO
Python
NHuBugyanbHOE
Pa3nen 9. Beenenue B saganue Nel
O  |mpenmer. Ilonxydyenue 312 | 3 3 |MHauBHIyanbHOE
JTAHHBIX W3 PA3JTUYHBIX saganue No2
MCTOYHHUKOB M Torosoe 3agaHue 1o
00paboTKe JAaHHBIX
10 [Pazgen 10. O6paboTka 311 3 3 |MuguBHIyanbHOE
MTAHHEIX C 3aganue Ne3




KCIIOIb30BaHHEM NHnuBuyanpbHOE
OoubIMOoTEK NUMPY U 3ajanue No4
pandas Torosoe 3agaHue 1o
00paboTKe JaHHBIX
Paznen 11. Cpencrsa NuauBuayainbHOE
11 [Busyasin3anuu JaHHBIX B 1] 3 3  Banmanme Ne5
Python Torosoe 3agaHue 1o
00paboTKe JaHHBIX
Paznen 12. Cpencra s 1
12 |mpoBeneHus 1 3 13,7 [HUrorosoe 3amaHue o
BOCITPOU3BOIUMBIX 00paboTKe JaHHBIX
KMCCIICJOBAHMI
0,3 3agyer
Bcero 3a 3 cemecTp 18 | 36 4 0,3 49,7 108 uacos

Coneprkanue pa3/iejoB TUCIHUILIAHBL:

Pa3gen 1. KoncTaHThl, IepeMeHHbIe, YCJIOBHBII oniepaTop

1.0. ITporpammsr Ha s3bike Python u cpema paspaborku PyCharm
1.1. PaboTa C 1IeIOYMCIICHHBIMU ¥ BEIIECTBEHHBIMU KOHCTAHTAMHU
1.2. BerunciieHust ¢ UCIOJIB30BAHUEM ITEPEMEHHBIX

1.3. Ucnonb3oBanue GyHKIUN

1.4. Emie 60mbiie GyHKIUI: TpOrpaMMHBIE MOIYITH

1.5. Jlornueckuii TUN TaHHBIX U YCIOBHBINA OMEPATOP

1.6. CTpoKoOBBI THIT JAHHBIX

1.7. UcnpaBrnenne CHHTaKCUYECKUX OMIMOOK B MPOrpaMmax
Paszoen npenooaemces 6 pamkax ounaiin-xkypca « OCHO8bl RPOSPAMMUPOBAHUS U
obpabomxu dannvix Ha azvike Python ons nawunaowuxy

Paznen 2. T'no6anbHbie mepeMeHHble U UK While

2.1. O6paboTKa UCKITIOUEHUI

2.2. O0GnacTy BUAMMOCTH: JIOKaJIbHBIC U TI00abHbIE IEPEMEHHBIE
2.3. [Ipumep: pemnieHne KBaIpaTHOTO YpaBHEHHSI

2.4. ITuxn while

2.5. Perrenue THIIOBBIX 337124 ¢ IOMOIIKIO IHKIa While

2.6. Anamus ko While

Paszoen npenooaemcs 6 pamkax ounaiin-xkypca « Ochogbi npocpamMmuposanus u
obpabomku oannwix Ha szvike Python ons nauunarowuxy

Paznen 3. Ctpoku, cnucku u uukJ for

3.1. dynkuuu A paboThl CO CTPOKOBBIMU 3HAYCHUSIMU

3.2. OCHOBBI pabOTHI CO CITUCKAMH

3.3. OcHOBHBIE GYHKIMHU A7 pabOTHI CO CITUCKAMHU

3.4. PazOuenne cTpok u 00bETMHEHNE SJIEMEHTOB CITHCKA B CTPOKY
3.5. Huxku for

3.6. Ommbku npu paboTe Co CTPOKaMH, CIIUCKaMU M ITUKIaMU
Paszoen npenooaemcs 6 pamkax ounatin-xkypca « Ochogbi npocpamMmuposanus u
obpabomxu oannvix Ha azvike Python ons nawunaowuxy

Pa3gen 4. CioBapu, KopTeku U (pailibl

4.1. PaGora ¢ ¢aiinamu

4.2. Koprexwu

4.3. CnoBapu

4.4. MHoxecTBa




4.5. Ocobble cuTyanuu mpu paboTe co CIoBapsIMU M MHOKECTBAMH



Paszoen npenooaemcs 6 pamkax ounnaiin-xkypca « Ochogbi npocpamMmuposanus u
obpabomxku oanuvix Ha azvike Python ons nauunarowuxy

Paznen 5. Kinaccbl, 00beKTBI H CCHLUIKH

5.1. Moaens nanubix Python: 00beKThI 1 CCHIIKK

5.2. OOBEKTHI U CCHUIKH B IPOIPAaMMHOM KOJI€

5.3. Knaccer

5.4. CrrerinaabHble METOIBI KIIACCOB

5.5. Utepatopsl

Pasoen npenooaemcs 6 pamkax ounaiin-kypca « Ochogbi npocpamMmuposanus u
obpabomxku oanuvix Ha azvike Python ons nauunaowuxy

Pa3nen 6. [lepe6opHbIe aIrOPUTMBbI

6.1. BBenenue B mepeOOpHBIE AITOPUTMBI

6.2. XapakTepucTHKa CITUCKA, MHOYKECTBA U CJIOBAPSI

6.3. [lepebop kopTexei

6.4. Ilepebop xoprexeit B Python

6.5. IlepeGop mepecTaHOBOK

6.6. [Tepebop nepecranoBok B Python

6.7. IlepeGop coueTanuit

6.8. ITepebop coueranuii B Python

6.9. KomOnHaTOPHBII MOKUCK

Paszoen npenooaemcs 6 pamkax ounaiin-xkypca « Ochogbi npocpamMmuposanus u
06pabomku 0aHHbIX Ha A3biKe Python 0na Hauunarowuxy

Pasznen 7. I'padoBbie aIropuTMBI

7.1. Beenenue B Teopuio rpadoB

7.2. Kak 3agate rpad B koze Ha Python

7.3. Ctek u ouyepenpb

7.4. Anroputmsl 1715 00xoza rpadoB B INIyOUHY U B LIMPUHY

7.5. Peanuzarust 00xoza rpadoB B riyOuHy U B IupuHy Ha Python

7.6. Packpacka rpagoB

7.7. Peanu3anus anroputMa packpacku rpada uva Python

7.8. Pabota ¢ nepeBbsimu Ha Python

Paszoen npenooaemces 6 pamkax ounaiin-xkypca « OCHO8bl RPOSPAMMUPOBAHUS U
obpabomxu dannvix Ha azvike Python ouns nawunaowuxy

Pa3zpnen 8. AuropurmMnyeckue 3agaumn

8.1. Pexypcus

8.2. OmunboYHbIe CUTYAIIH B PEKYPCUBHBIX (PYHKIIUSIX

8.3. Anroput™mel "Pa3nenstii u BmacTByit"

8.4. Peanu3zaiust anroputMmoB "Pa3mernsii u BiacTByil" Ha Python

8.5. /lunamudeckoe mporpaMMHpOBaHUE

Pazoen npenooaemcsi 6 pamkax ounatin-kypca « OCHoO8bl RPOSPAMMUPOBAHUS U
obpabomxu danuvix Ha azvike Python ons nauunarowuxy

Pa3nen 9. BBenenne B npeamet. [osiydyeHne JaHHBIX U3 PA3JIMYHBIX HCTOYHUKOB
9.1 BBejieHHE B HAYKH O JAHHBIX

9.2 Pabota ¢ ¢aiinamu Kak ¢ UICTOYHUKAMHU JAaHHBIX

9.3 Pabora ¢ HICTOYHNKAMU JaHHBLIX B BEO

Pa3zoen npenooaemcs 6 pamxax ounaiin-kypca « Obpabomra oanHwvlx Ha sA3vike Python ons
HAYUHAIOWUX )

Pa3ngen 10. O6pa0doTKa JaHHBIX ¢ HCNOJIb30BaHHEM OMOJIMOTEK NUMPY 1 pandas
10.1 bubmuoteka numpy. Beenenue

10.2 Cozmanue NUMPY-MacCHBOB

10.3 MupexcupoBanue NUMPY-MacCHBOB

10.4 TIpoBenenune BeIUUCICHUN ¢ NUMPY-MacCUBaMH



10.5 Beenenue B 6ubanoTeky pandas

10.6 Kitacc Series B 6ubnnoreke pandas

10.7 Co3nanue o0bekToB Kitacca DataFrame B pandas

10.8 UnnexcupoBanue pandas-o0beKToB

10.9 TIpoBencHue BeIYKMCICHHI B OnOIHoTEKe pandas

Pazoen npenooaemcs 6 pamkax ounaiin-xkypca « Obpabomra 0anuwix Ha sA3vike Python ons
HAYUHATOWUX Y

Pazgen 11. CpencrBa Bu3yaju3anuu JaHHbIX B Python

11.1 Beenenue B 6ubamorexy matplotlib

11.2 Ctuimm rpaduxos B matplotlib

11.3 Hacrpoiika otrobpaskenus oceit B matplotlib

11.4 Pabora ¢ noarpadukamu B matplotlib

11.5 Pa6ora ¢ anHoTanusmu rpadukos B matplotlib

Pa3zoen npenooaemcs 6 pamxax ounain-kypca « Obpabomra danHwvlx Ha s3vike Python ons
HAYUHAIOWUX )

Pa3nen 12. CpeacrBa ajisl NpoBeeHNsI BOCIIPOU3BOIMMBIX HCCJIeI0BAHUIM

12.1 Metoaos0rHsi BOCIIPOU3BOIUMBIX UCCIICTOBAHUI

12.2 Vcnionp3oBaHne HAOOPOB OTKPBITHIX TaHHBIX

12.3 Ucnons3oBanue cpeacts Jupyter Notebook

12.4 Ucnons3oBanue cpeacts Google Colab

12.5 Ucnonw3oBanue cpeacts Anaconda Cloud

Pa3zoen npenooaemcs 6 pamxax ounaiin-kypca « Obpabomra danHulx Ha A3vike Python ons
HAYUHAIOWUX )

5. O6pa3zoBaTte/ibHbIE TEXHOJOTHH, HCI0JIb3yeMble MPU OCYIIeCTBIEHNH 00Pa30BaTEILHOI0
npouecca no JMCHUIVInHE

BBoaHasi JekuMsi — JaeT IEpBOE LEJIOCTHOE NPEACTABICHHE O IUCUUILIMHE U
OPUEHTHUPYET CTYJIEHTa B CHUCTEME W3Y4YEHHUs JaHHOW TUCHUIUIMHBL. CTYIEHTHI 3HAKOMSITCS C
Ha3HAYeHUEM U 3aJladyaMH Kypca, €ro pojbl0 U MECTOM B CHCTEME yUeOHBIX NUCIHUIUIMH U B
CHUCTEME TOATOTOBKM B IenoM. JlaeTcsi kpaTkuii 0030p Kypca, UCTOpUSI Pa3BUTHUS HAYKH H
MIPAKTUKH, TOCTHXKEHUS B 3TOU cdepe, MMeHa U3BECTHBIX YUEHBIX, U3JIaratoTCs MEePCIEKTUBHBIC
HamnpaBJeHUs HccienoBaHuid. Ha 93TOM  JeKIMM  BBICKA3bIBAKOTCS  METOAMYECKHE U
OpraHHU3aIOHHbIE 0COOCHHOCTH PabOThI B paMKaxX JaHHOM AUCIHUILTAHBL, a TAK)KE 1aeTCs aHAIIU3
PEKOMEHTyeMOU yueOHO-METOIUIECKOM JINTEPATYPHI.

AkajeMuyecKas JeKuus (UM JEeKIHs o0Iero Kypcea) — mociaeI0BaTeIbHOE U3II0KEHNE
Marepuaia, OCyIIeCTBIIEMOE MPEUMYIIIECTBEHHO B BUJIE MOHOJIOTA NpenoaaBaTess. TpeboBaHus
K aKaJeMHUYECKOH JeKIIUN: COBPEMEHHBIM HayYHBIH YPOBEHB U HACHIIIEHHAs WH()OPMATUBHOCTD,
yOenuTenpHas apryMeHTalusl, JOCTYITHAS U TTOHSATHAS PeUb, YeTKasi CTPYKTypa U JIOTUKA, HAJTUIHE
SPKUX TMPUMEPOB, HAYYHBIX JI0KA3aTeIbCTB, 000CHOBAaHUH, (DAKTOB.

6. [lepevyeHb 3JIEKTPOHHBIX PeCypPCOB W HH(POPMAIMOHHBIX TEXHOJIOTHI, MCHOJIb3YyeMbIX
NpH OCYIIeCTBJIEHHU 00Pa30BATEILHOIO Mpollecca MO JUCHMUILIMHE, BKIYAs NepevyeHb
JIMIEH3HOHHOT0 MPOTrPaAaMMHOIr0 odecneyeHuss 1 WHGPOPMAIMHOHHBIX CHPABOYHBIX CHCTEM
(mpu HEOOXOAUMOCTH)

B nporiecce ocyiecTBieHns 00pa3oBaTeNbHOIO MPOLECCa UCTIONb3YIOTCS:

- cpena nmporpammupoBanus Python 3;

- ¢cB0OOIHO pacnpocTpansiemas obomouka IDE PyCharm Community Edition wu PyScripter;

- 17151 TOMCKa y4eOHOM nuTepaTypbl onodauoreku Apl'Y — ABTomaTu3znpoBanHas OuOIroTeyHas
nHpopmarmonnas cucrema "BYKU-NEXT" (ABUC "byku-Next");

- MaTepHalbl OHJIAlH KypCOB

«OCHOBBI IPOTPAMMHUPOBAHUS ¥ 00paOOTKH JaHHBIX Ha si3bIke Python 171s1 HAYMHAIOIIX Y,
Pa3MEMEHHOTO MO CCHUIKE:



https://demidonline.uniyar.ac.ru/courses/course-v1:DemidOnline+PrgPytUn002x+2020/course/
«O0bpaboTka gaHHBIX Ha sA3bIKe Python 11 HauMHAROIIMXY, pa3MENIEHHOTO O CChUIKE:
https://demidonline.uniyar.ac.ru/courses/course-v1:DemidOnline+DataPytUn001x+2020/course/

7. IlepeyeHb OCHOBHOM ¥ IONOJTHUTEIbHON YU4eOHOM JIUTEPATYpPhbl, pecypcoB
HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn « MHTepHET», He00XO0AUMBIX ISt
OCBOCHUS TUCHMILIMHBI
a) OCHOBHAS:

1 Jloycon M. IIporpammupyem Ha Python. CII6.: ITurep, 2015. — 416 c.

2. Kayt /1. D. UckyccTBo mporpammupoBanusi. Tom 3. CopTHpoBKa U IMOUCK.

Bunbsamc, 2012. — 824 c.

3. Kayt /1. . UckyccTBo nporpammupoBanusi. Tom 2. [TonydrcieHHbIE aITOPUTMEI.

Bunesamc, 2011. — 832c.

4, Kayt /1. . UckyccrBo nporpammupoBanus. Tom 1. OCHOBHBIE aJITOPUTMBI.

Bunesmc, 2015 r. — 720c.

5. Kunyt JI. . UckyccTtBo nporpammupoBanus. Tom 4A. KomOuHatopHbie

anroput™Mbl. Bunbsime, 2015 . — 960 c.

6. I'opnees A.B., Monuanos A.1O. CucremHoe mporpaMMHOeE o0ecrieueHue: yueOHUK

1utst By30B. - CII6.: ITutep, 2001.-736¢.

7. P. 1. KabakoB «R B neiicTBiM. AHaIM3 U BU3yaIH3alus JaHHBIX Ha s3bIKe Ry //

JMK Ilpecc, 2014. 580 c.

8. C. Mactunxkuii, B. [llutnkoB « CTaTUCTHYCCKHIA aHAIA3 U BU3YTH3AIHS TAHHBIX C

nomoibio Ry» // JIMK Tlpecc, 2015. 496 c.

0) JOTOTHUTETHHAS:
1. Cammepdwmisa M. Python na npaktuke. JIMK Ilpecc, 2014. —338 c.
2. Jlytig M. Python: kapmanubiii cripaBounuk. Bunbsmc, 2015. — 320 c.

B) pecypchl cetn «HTEepHET»

1. DnexTponHas 6bubauoreka yueOHbIX MaTepuasoB Apl'Y
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).

2.Wnpopmannonnas cucrema "EnnHoe OKHO 1ocTyma K 00pa3oBaTellbHBIM pecypcam”
(http://www.edu.ru (pazmen YueOHO-MeTOAnYECKast OMOINOTEKA) HITH 11O TPSIMOI CChLITKE
http://window.edu.ru/library).

3. DneKTpoHHO-0MONIMoTe Has cucTeMa « Y HUBEpCUTeTCKast Oubimoreka online»
(www.biblioclub.ru ).

4. Timus Online Judge. ApxuB 3aa4 ¢ mpoBepsitoLIei cuctemoit (acm.timus.ru).

5. Slunekc.KoHTecT. ApxuB 3aa4 ¢ IpoBepstoIIei cucremoii (contest.yandex.ru).

8. MarepunajibHO-TeXHHYecKas 0a3a, HeoOXoauMas 1Jisl OCyleCTBJIeHHs 00pa30BaTeJbHOI0
npouecca no JUCHUIINHE

MarepuanbHO-TeXHHUECKas 0a3za, He0OOXOoAMMast JJIsi OCYLIECTBICHHUsS 00pa30BaTEIbHOTO
Iporecca 1o AUCUUIIIIMHE BKIIOYAET B CBOM COCTAB CIIELUAIbHBIE TOMELICHMS:
-IIOMEIIEHUS ISl CAMOCTOSITEIbHON paboThI;
-IIOMEMICHNsT JI1 XpaHEHUS U NPOoPUIAKTUYECKOTO OOCIYXMBaHHUS TEXHUYECKHX CpEACTB
o0ydeHusl.

CrennanbHble TOMEUIEHUS] YKOMIUJIEKTOBaHbl CPEICTBAMHU OOYUYEHUS, CIYKAllUMU s
npeacTaBiIeHNus yueOHoM nHpopmay 60IbIION ayAUTOPUH.

[Tomernenust y1si CaMOCTOSATENBHON PabOThl OOYYAIOIINXCSI OCHAIEHBI KOMITBIOTEPHOU
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOYEHHS K ceTh «MHTepHeT» u obOecrieueHHeM JO0CTyIa B
JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa30BaTEIbHYIO Cpelly OpraHM3allid, a TaKKe MaTepuaiam
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http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php)
http://www.edu.ru/
http://window.edu.ru/library)
http://www.biblioclub.ru/

OHJIAMH KypCOB, pa3MeIIEHHBIX Ha 00pa3oBaTenbHON oHIaiH miomianke Apl'yY um. ILT.
Hemuaosa (DemidOnline).

ABTOp(BI) :
3aB. kadeapoii

A, "
MH(OPMALIMOHHBIX U CETEBBIX TEXHOJOTUH, K.().-M.H. 5’%‘—&«&4 [.1O. Yanprii
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IIpunoxenne Nel k paGoueii nporpaMme JMCIHHUIIIHHbI
«OCHOBBI NPOrPaAaMMUPOBAHUS U 00PAOOTKH JAHHBIX HA SI3bIKE
Python»

®oH/1 OLIEHOYHBIX CPEACTB
AJIs1 IPOBe/IeHUsl TeKYIero KOHTPOJIsl ycleBaeMOoCTH
U MIPOMEKYTOYHOM ATTeCTAIUM CTYEHTOB MO JUCIUITUHE

OHCHO‘-IHBIG CpeaAcTBa IJIsd TCKYIICTO KOHTPOJIA YCIICBACMOCTU 0Hy6HI/IKOBaHbI B pasMCIICHHBIX

B DemidOnline kypcax:
(xommnerennus OIIK-5, uaauxkartop OIK-5.1)

e  OCHOBBI MPOrPaMMHUPOBAHHS U 00PAOOTKHU TaHHBIX Ha si3bIKe Python st HaunHarommMx
(pa3aensb 1-8)
e OO0paboTka TaHHBIX Ha s3bIke Python st HaunHaronwmx (pasaenst 9-12)
O1neHOYHBIE CPE/ICTBA BKITFOYAIOT TECTHI, KOHTECTHI M MHMBHIy aJIbHBIE 3a/IaHHS.

Onucanne npoucaypsbl BbICTABJICHUSA OLCHKHU
(xomnerenunus OIIK-5, uaaukarop OINK-5.1)

3aueT Mo AUCLUUILIIMHE BHICTABIISIETCS 110 UTOTaM OCBOEHUS OHJIAliH KYpCOB:
- «OCHOBBI IpOrpaMMHUpPOBaHMs U 00paOOTKM AaHHBIX Ha si3bIke Python muis
HAUYMHAIOIINX»;
- «OOpaboTka JaHHBIX Ha s3bIke PYthoN /11 HAYMHAIOIINXY.

HpI/I YCJIOBUM  YCIICINHOI'O OCBOCHUA JAaHHBIX OHJIAMH KypCoB C IIOJIYUYCHHEM
CepTI/I(l)I/IKaTa BBICTAaBJIAICTCA OLICHKA «3a4TCHO».
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IMpuiaoxenne Ne2 k padoyeil mporpaMme I CIANINHbBI
«OCHOBBI MPOrpaMMHPOBaHNS M 00Pa0OTKH JaHHBIX Ha s3bIKePython»

MeToanyeckue yKa3aHUs JJIs1 CTY/IEHTOB 110 OCBOEHHIO JUCIIHIINHBI

YcnemHoe oBiafeHue TUCHUILUIMHON «OCHOBBI MPOrpaMMUPOBAHMS U 0OpaOOTKH JaHHBIX Ha
sa3pike  Python», mpemycmorpenHoe paboueil mporpaMMoM, MpennojaracT BbIOJIHEHHE —psija
PEKOMEHTALIHIA.

1. Cnenyer BHMMATeNbHO H3Y4YUTh MaTe€pHallbl, XapaKTEPU3YIOLIUE KypC U OINPEAEISAIONe
LEJEeBYI0 YCTAaHOBKY. OJTO MOMOXET YETKO MPEACTaBUTh KPYr HM3y4aeMbIX MpoOJieM U MIyOHHY HX
MOCTH)KEHUS. V3ydeHne NUCHUILTUHBI TPEOyeT CUCTEeMaTHYeCKOro U MOCIEI0BATEIbHOTO HAKOIUICHUS
3HAHUW, CIEJ0BATENbHO, MPOMYCKU OTAEIBHBIX TEM HE IO3BOJISAIOT TIYyOOKO OCBOUTH IpPEAMET.
[ToaToMy HEOOXOAMMO TIOCTOSHHO OCYLIECTBISATH KOHTPOJb HAJ CUCTEMATUYECKOM paboToi
CTYIEHTOB. B Haudasne u3ydyeHUs TUCHUIUIMHBI CTyJEHTaM HEOOXOIMMO O3HAKOMHTHCS C COJAEPKaHUEM
pa3aenoB MUCIHUILIMHEI, C IETSIMH U 3aJadaMH Kypca, CBS3SIMH C JAPYTHMH JUCIHILIHHAMH, CITHCKOM
OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEPATYPbI, TPaPUKOM KOHCYJIbTALUN TIPEroaaBaTers.

2. HeobOxomuMo 3HATH MOMOOPKY JIMTEPATYPHI, JOCTATOYHYIO M HEOOXOJUMYIO JIJISi U3yUeHUs
npeajgaraeMoro kypca. [Ipu aToMm ciienyer uMeTh B BUAY, UTO HyKHA JTUTepaTypa pa3iIudHbIX BHJIOB:

a) y9eOHUKH, yueOHbIE ¥ YIeOHO-METOAMYECKHE TTOCOOHSI.

0) moHorpaduu, COOPHMKM HAy4YHBIX CTaTel, MyONMKaluii B SKOHOMHYECKUX KypHaIax,
MIPEICTaBIISIONINE SMIIMPUUECKUI MaTepUall, a TakK€ MHOT0OOpa3HbIe acleKThl aHAJIN3a COBPEMEHHOIO
pa3BUTHS OpraHU3aAIMi;

B) CIpaBOYHAasl JUTEpaTypa — DSHUMKIONEAUH, DKOHOMUYECKHE CIIOBApH, PAaCKPHIBAIOLIUE
KaTeropuaJbHO MOHATUHHBIN amnmnapar.

I') aHAIUTUYECKUE MaTepUalbl.

UreHue NEKIMl MpeArnonaraeT H3JI0KEHHE CTPYKTYpbl TeMbl U KPaTKOro COJAEpKaHUS ee
OCHOBHBIX BOIPOCOB, B OCHOBHOM, CJIOKHBIX JJII YCBOCHUS W (WJIM) HMEIOIIUX JUCKYCCHOHHBIN
xapaktep. JIeKIIMOHHBIM Kypc, B OCHOBHOM, CTPOUTCS Ha OCHOBHBIX IOJOXKEHHSIX B 00JacTH
(DMHAHCOBOTO MEHE/DKMECHTAa M WHBECTHPOBAHMSI, MPEACTABICHHBIX B HAYYHBIX TPYJaX POCCUUCKUX U
3apyOeXHBIX yUEHBIX, UMEIOIUXCS B Hamu4uuu B Oubnuoreke YHuBepcurera, ObC u ynmomsHyThIX B
CIUCKE OCHOBHOM U JIOTIOJHUTEIBHOM JIUTepaTyphl iporpammel. [locie gekiuu cTyeHThl 00paiaTcs
K JJAHHBIM MCTOYHHUKAM JJIsl 3aKpeTUICHUs] 3HAaHHUI TI0 paCCMOTPEHHBIM Ha JIKIIMH BompocaM. B cimyuae
3aTpyJHEHUs HEOoOXOOUMO OOpaTUThCA 3a KOHCYJIbTAallMed K MpernojaBaTesll0 B COOTBETCTBUHU C
YTBEPKACHHBIM Ipa)iKOM KOHCYIbTAILIUH.

3. Ilo TemMam npeayCMOTPEHBI MPAKTUYECKUE 3aHATHS, Ha KOTOPBIX MPOMCXOIHUT 3aKperyIeHne
JEKIMOHHOTO MaTepuaia MyTeM YCTHOTO OMNpoca W pelieHHs MPaKTHYeCKHX 3adaHuid. J{ns perieHus
BCEX 3aJlaHUI HEOOXOMMO 3HATh M IIOHMUMATh JIEKIIMOHHBIN MaTepuat. [loaTromy B mporiecce n3ydeHus
JTUCIUIUIMHBL PEKOMEHIYETCSl PEryJspHOE TMOBTOPEHHE MPONUICHHOTO JIEKIIMOHHOTO MaTepuaa.
Martepuan, 3aKOHCIIEKTUPOBAaHHBIA Ha JIEKIUSAX, HEOOXOOUMO JIoMa elle pa3 ImpopaldaThiBaTh U MPHU
HEO0OXOUMOCTHU JOTONHATh WH(pOpMaIIMeH, MOTYyYeHHON Ha KOHCYJBTALUAX, MPAKTUIECKUX 3aHITUIX
WM U3 y4eOHOI TuTepaTyphl.

Jlo odepemHOro MPAaKTHYECKOTO 3aHSTHUS IO PEKOMEHIOBAHHBIM HCTOYHHKAM CTYICHTaM
HeoOxoauMo mpopaboTaTh TEOPETHUECKU MaTepuan, COOTBETCTBYIOIIMNA Teme 3aHATudA. llpu
MOJATOTOBKE K TMPAKTUYECKUM 3aHSITHUSIM CIEAYeT WCIONb30BaTh HE TOJNBKO JIEKIHU, YYEOHYIO
JUTEPATypPy, HO K HOPMATUBHO-TIPABOBBIC aKTHl 1 KOMMEHTAPHH K HUM (JOCTYIT BOBMOXKCH Yepe3 CalThI
cnpaBoyHO-MHpopMarmoHHbix cucreM Koucynerantllmoc, [apanTt). Ha mnpaktudeckom 3aHSATHU
CTYICHTHI JIOJDKHBI TNPUHUMATh AaKTHBHOE YyYacTHE B OOCYXJICHHH ITOCTABJICHHBIX BOIPOCOB, C
KOTOPBIMH HEOOXOAUMO O3HAKOMHTHCS 3apaHee, a TAKKE B PEIICHUU CUTYAIMOHHBIX 3a/1a4 U TECTOBBIX
3a/1aHHM.

4. bonbiioe BHUMaHHUE JOKHO OBITH YIEJIEHO BBHIMOJTHEHHIO JOMAITHEW padoTel. B kadecTBe
3alaHui IS CaMOCTOSATENbHOW paboThl OMa CTYyACHTaM IMpeAjiaraloTcsl 3aJaHus, aHaJOTUYHbBIE
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pa300paHHBIM Ha JIEKIUAX U MPAKTUYECKUX 3aHATUAX UM HEMHOTO Oosee ciiokHble. CaMocTosATebHAS
pabota cTyneHTOB MO JucHUIUIMHE «OCHOBBI MPOTPAMMHUPOBAHHMS U 0OpaOOTKH JAaHHBIX Ha SI3BIKE
Python» coctouT B Gojee THIATEIBHOM H3YyYE€HUM NPEAJIOKEHHOIO IPENoaBaTeIeM TeOpPEeTUUYECKOro
Marepuaa, JaHHOTO Ha JISKIUSIX, Ha OCHOBE BBUIOXKECHHBIX B cucteMe Moodle npesenraruii, koHCIIeKTa
JIEKIUN U JTONOJHUTEIIBHBIX UCTOYHUKOB, YKa3aHHBIX B CIIMCKE JIMTEpATyphl. [ mpoBepku KadecTBa
M3y4YeHUs MaTepuaia K OTIEIbHbIM TEMaM IIPEyCMOTPEHBI TECTOBBIC 3aJaHUS JI1 CAMOIIPOBEPKHU.

3amaHusl  JUId CaMOCTOSATEJIBHOTO pelieHus (pOopMyJIUpYIOTCS Ha JIEKUMAX M IMPAKTHYECKHX
3aHATUSAX. B KauecTBe HUX JOMa CTyJISHTaM NpEAJararoTCs 3a]aud, aHaJIOTWYHBIE Pa300paHHBIM Ha
IIPAKTUYECKUX 3aHATUAX. BrocnencTBum pelieHue 3THX 3aJad P HAJIMYMKM BOIIPOCOB CO CTOPOHBI
CTYJIEHTOB pa30upaeTcs Ha NOCIEAYIOIUX 3aHIATUAX H/UIH 00CYKaeTCsl B 4aTe.

5. Jlns OpoOBEepKM M KOHTPOJIS YCBOEHHUS TEOPETUYECKOro MaTepuaga U IPHUOOPETEHHBIX
MPAKTUYECKUX HABBIKOB B TE€UCHHE 0OYUEHUS MPOBOIATCS MEPOIIPHUATHS TEKyIel aTrecTanuu. Takxke
IIPOBOJIATCS] KOHCYJIbTAlMU (TP HEOOXOAMMOCTH) IO pa300py 3aaHuil sl caMOCTOATENbHOM paboTHhl,
KOTOpbI€ BbI3BAJIM 3aTpynHeHus. llpenonaBarenb OLEHUBAET MHIUBUAYaJIbHO pPAOOTYy Ka)JI0ro
CTYJEHTa Ha OCHOBAaHWM IPOBEACHHBIX ONPOCOB, PEIICHHS 3aJad U IPOMEXKYTOUHBIX KOHTPOJIBHBIX
MEpONPHUITHH.

6. B KOHIIE Kypca CTYJEHTBI CAAIOT 3a4erT.
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