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1. HamMeHoBaHHEe TUCHUNIIHHBI

«AJITOPUTMBI U CTPYKTYPBI JaHHBIX B si3bIke Pythony.

2. llepeyeHb IIAHUPYEMBIX Pe3yJbTATOB OCBOEHHS 00pa30BaTeIbHON MPO-

IrpaMMBbl (nepequL KOMHeTeHHHﬁ) C YKasaHuE€M MHAUKATOPOB MX JOCTHIKE-

HHSA ¥ IVIAHUPYEMBIX Pe3yJibTATOB 00y4eHUs M0 TUCIHUIJIMHE

KPUTHYECKH aHAJIH-
3UpoBaTh,  0000-
IaTh U CHCTEMATH-
3UpoBaTh  MH)OP-
MAIHi, HCIOJIb30-
BaTb  CHUCTEMHBIN

MBIX JaHHBIX U HH(pOpMa-
IIUU, TPAMOTHO pealn3yeT
mporeccsl ux cobopa, 00-
paboTKM W WHTepIpeTa-
117041

Kon kommne- | HammeHnoBaHue Nuauxaropsl goctu:ke- | PesyabTaTel  00ydyeHHs
TeHUHH KOMIIeTeHIUH HHUS KOMIIETeHIMHU (yMeHUS1 U 3HAHUSI), CO-
OTHECeHHbIe ¢ WHIMKA-
TOpaMH  JIOCTHKEHHS
KOMMETEHIIHN
YK-4 CnocobOHocth  uc- | 1. Mcionb3yetr ocHOBHBIE | 3HATb: METOABI M Cpe-
MOJI30BaTh  IPH- | METO/BI M CPEJCTBA MOTY- | CTBA TOJIYYEHUs, Tpe-
KJIIQJIHOE Ipo- | YeHUs, TPEACTABICHUS, | CTABIICHUS, XpaHEHUS U
rpaMmMHOe o0ecre- | XpaHeHHusT W O00pabOTKH | 0OpabOTKHU TaHHBIX.
YeHHE TMpHU pelle- | JaHHBIX. YMeTh: nonyvarb, Ipen-
HUM  Tpodeccuo- CTaBJIATh, XPaHUTh U 00-
HAJIbHBIX 3a/1a4 pabaThIBaTh JaHHBIE.
2. JlemoHCTpHUpYeT Biajie- | 3HATH: OCHOBHBIE TIPO-
HUE npodeccuoHalb- | (ECCHOHATBHBIC TTAKETHI
HBIMM TaKeTaMH TpU- | IPUKIATHBIX TPOTPaMM.
KJIQJHBIX IPOTPAMM. YMeTh:  HCIONB30BaTh
npodeccuoHanpHble  Ta-
KEeThl TMPUKJIQJIHBIX TIPO-
rpaMM.
3. BoiOupaer HeoOxomu- | 3HATH: PBIHOK MPUKIAI-
Moe mpukigagHoe 1po- | Horo [1O.
rpaMMHOe obecrieueHe B | YMeTb:  (OpMHUPOBATH
3aBUCUMOCTH OT pelIae- | KpUTEPUU BBIOOPHI U OCY-
MOM 3a7a4u. niecTBIATH BoIOOp [10.
4 Vcnonp3yer mpuKiaa- | 3HaTh: npukiagroe [10.
HOE TPOTpaMMHOE o0ec- | YMeTh: pemarh KOHKPET-
MeYeHUe JUIsl PEIIeHUs | Hble MIPHUKIAIHBIC 3a/Ia4H.
KOHKPETHBIX  MPHUKJIAJI-
HBIX 3a]1a4.
YK-10 Cnoco6HocTh OCy- | 1. UeTko ommuchiBaeT co- | 3HATH: Tpolecchl coopa,
HIECTBISATh TIOWCK, | CTaB U CTPYKTYpY TpeOye- | 00pabOTKHU U MHTEpIIpETa-

MU MHPOpMaIuu
YMeTh: onuceiBaTh OIU-
ChIBA€T COCTaB M CTPYK-
Typy TpeOyeMBbIX JaHHBIX
1 uHbopMaluu




MOAXO JJIsSl perie-
HHUSI IIOCTaBJICHHBIX
3a7a4

2. OOOCHOBBIBAET CYIII-
HOCTh  TPOHMCXOJISIIETO,
BBIABJIICT 3aKOHOMCPHO-
CTH, TOHHMaET MPUPOIY
BapHuadeIbHOCTH

3. ®opmyIUpyeT NPU3HAK
KJIacCU(UKALIUU, BBIJIC-
JSET  COOTBETCTBYIOIIUE
€My TPYIIIBI OTHOPOIHBIX
«O0BEKTOB», HUACHTU(DU-
UpyeT oOIIMe CBOWCTBA
AIIEMEHTOB 3TUX TPYIII,
OIICHHBACT TIOJTHOTY pe-
3yJlbTAaTOB KJaccuduka-
[[UW, TIOKA3bIBACT TIPH-
KIIQTHOE Ha3HAYCHHE
KJIacCU(UKALMOHHBIX

IpyIIL.

4. TI'pamMOTHO, JOTHUYHO,
apryMeHTHpoBaHo  (op-
MHUPYET COOCTBEHHBIC
CyXKIeHHs U oueHKu. OT-
au4aeT (GaxkTel OT MHe-
HUH, HMHTEpIIPETALN,
OLICHOK U T.J. B Paccyx-
JEHUSAX PYruX Y4acTHHU-
KOB JIESITEJIbHOCTH.

5. AprymMeHTUpPOBaHHO U
JOTUYHO  TPEJICTaBIISAET
CBOIO TOYKY 3pEHHUS TO-
CPEICTBOM M Ha OCHOBE
CHCTEMHOT'O OMTUCAHUS.

3HATh: NPUHLUIBI ONU-
CaHUs 3aKOHOMEPHOCTEH
Y BapuabOeTbHOCTH
YMeTb: 000CHOBBIBATH
CYIIHOCTh  MPOUCXOMS-
IIEro

3HaTbh: MOAXOALI K BBI-
MOJTHEHUIO  KJaccu(uKa-
180071

YMeTb: BBRIIOJHATH KJ1ac-
CU(PUKALUIO U OIICHUBATH
MOJIHOTY BBIIIOJHEHHMS
KJ1accu(pUKaIuH.

3HaTB: METO/IbI APTYMEH-
Tallly U OLICHKaM.
YMmerb:  (opmupoBaTh
CY)KJCHUS U OLICHKH.

3HATH: MMOIXOABI K OIH-

CaHUIO COOCTBEHHOT'O
MHCHUA.
YMmern: MNpEACTaBJIATH

CBOIO TOUKY 3PEHHSL.

3. MecTo IMCUUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrPaMMbl

JlucuuIinHa «AJITOPUTMBI U CTPYKTYPBI JIaHHBIX B s3bIke Python» oTHO-
curcst Kk Llukiy mareMatnku ¥ WHQOPMATHKU IO HANPABICHHUIO MOJITOTOBKU
38.03.05 - buznec-undopmarnka, OIl «I{udposas Tpanchopmanus ynpapieHUs

OU3HECOMY.



4. O0beM TMCUMILIMHBI (MOIYJIs1) B 32a4eTHBIX eIMHUIAX U B aKaJeMUYeCKUX
yacax ¢ BblJeJIeHHeM 00beMa ayIMTOPHOM (JIeKIMU, CEMUHAPBI) H CAMOCTOS-

TeJbHO PadoThI 00y4aKOIIUXCS

Buna yueonoii Bcero Cemectp 1 Cemectp 2
padoThI MO (B 3/ea. m yacax) (B yacax) (B yacax)
AUCHUILINHE
OO0mas Tpy10eMKOCTh 6 3au.ex. / 216 vac. 108 108
AUCHUILINHBI
Konmaxmmnasa paboma - 100 50 50
AyoumopHnuvie 3anamus
Jlexyuu 32 16 16
Cemunapul, npakmuue- 68 34 34
CKUe 3aHAmusl
CamocmoamenvHnasn 116 58 58
paboma
Bun npomexxyTouHoi 3a4yeT, SK3aMeH 3auer 9K3aMeH
aTTeCTalluu
Bun Tekyiiero KoHTpouis KonTponbubie KonTponpHas KonTponpHas
paboThl pabora pabora

5. Conep:kaHue IUCHUIUIMHBI, CTPYKTYPHPOBAHHOE MO TeMaMm (pa3aesnam)
JTUCHMILUIMHBI ¢ YKa3aHHEM HX 00beMOB (B aKaJeMHUYeCKHX 4acax) U BUAOB

Y4eOHBbIX 3aHATHH

5.1. Codepiicanue ducyuniuHel

Tema 1. BBenenune B nporpaMmmMupoBanue Ha Python

Oomrast uapopmarus o s3bike Python. ictopus si3bika mporpaMMHPOBaHNS,
€ro CBsI3b C APYTUMH SA3bIKAMH ITPOrPaMMHUPOBAHHUS, PacpocTpaHeHHOCTh Python
¥ OCHOBHBIE C(ephl €ro MPUMEHEHHS. 3HAKOMCTBO C IMEPBBIMU ITPUMEPAMH KOJa
Ha Python. ®unocodus Python.

bazoBas undopmanus o s3pike Python. OcHoBHbIC THIBI JaHHBIX. OCHOB-
HBIC YHCJIOBBIC TUIIBI JAHHBIX U OTIEpaIluy Ha/l HUMUA. MaTeMaTH4eCcKre onepanuu
HaJl YMCJIOBBIMU TUTIaMM JaHHBIX. [IpeoOpa3zoBanue TUTIOB JaHHBIX. [lepeMeHHbIe

u criennduka ux oObsaBieHns. CTaTuyeckas M IMHAMUYECKas Tunu3anus. Pabora

4



C MepeMeHHBIMU. YTIpaBIIeHHE NaMsIThIO U cOopka mycopa B Python. UmenoBanue
NEPEMEHHBIX.

Pabota co cTtpokamu: co3faHue CTPOK, CIelHaIbHble CUMBOJBL. MHIeKCH-
pOBaHHUE CTPOK, MOJIyuYeHUE Cpe30B CTPOK. OCHOBHBIE (PYHKIUM AJs1 pabOTHI CO
cTpokamu. BriBo Ha akpaH (paboTa ¢ pyHKImen print) u popmMaTipoBaHUE CTPOK.
Paznuunbie moaxo/s! K GOpMaTHPOBAHUIO CTPOK, POpPMATHPOBAHHUE C TOMOIIBIO f-
ctpok. Pacmmpennoe ¢popmatupoBanue B Python.

Tema 2. YnpapJsiiomue KOHCTPYKIUH, CIIACKH U KOPTEKH
VYupasJstomye KoHCTpyKiuu B Python. Bynes Tum: o0bsBiIeHNE U omepa-

un. Onepanuu cpaBHeHus B Python. Ycmosabie oniepatopsl B Python. Peanmnsa-
1M 3ama4yu case B Python.

[uker B Python: while, for. Criertuduka nukinos B Python. dynkiuu range
U enumerate ¥ UX MCIIOJb30BaHKE B IIHKJIAX.

Crucku u kopTexxu B Python. Criertuduka CIiMcKOB U MX OTIUYHE OT MACCH-
BoB. Co3/1aHUE CMHCKA, OTICPUPOBAHHME BIIOKCHHBIMHU CITMCKAMHU, KOIHPOBAHUE
CIIMCKOB, ONCPAIlMH HaJI CIIMCKAMM: HHAEKCAIIUSA M CPE3bl; H3MCHEHUE CITUCKA, T10-
UCK, COPTHPOBKa M 00X0; u3MeHeHue crucka. Koprexxu B Python: cunTtakcuc,
crieniuguKa UCIOIH30BaHMUS.

Tema 3. CiioBapu, MHOKECTBA U BbIPAKEHUSI-TEHEPATOPbI
CnoBapu Python. CrnoBapu: cemaHTHKa, CHHTAKCHC CO3JaHMs, ONEPAIAN

HaJ| CJIOBApsIMU, TIEpeOOp 2JIEMEHTOB CIIOBAPSI.

MmuosxecTtBa B Python. MHuoskecTBa: ceMaHTHKa, CHHTAKCHUC CO3IaHHMsI, OIIe-
pauuM Haj CJIOBapsMU, Tepedop 31aeMeHTOB ciioBapsa. Crnenuduka onepamuii ¢
MHOXxecTBaMu B Python.

Bripakenus-reneparopsl B Python. BeipakeHus-reHepaTopsl Il CIIMCKOB:
CeMaHTHKa U cuHTakcuc. [lpumep: 3amada mpuBeIEHUS CIHCKa K "TUIOCKOMY"
BUAY. BrIpaxeHus-reHepaTtopsl 11 MHOKECTB U ciioBape. Kelchsl ncnoinb3oBa-
HUS U TIPOM3BOJUTEIIBHOCTh PEUICHUI C UCIOJIb30BAHUEM BBIPAKEHUN-TEHEPATO-

pOB.



Tema 4. PyHkunu
Oyukuuu B Python: o6mas cemantuka. Co3ganre (QyHKIUH U €€ BBI3OB.

Pacrnonoskenue onpeaenenuii GpyHkiuii. AHonumHble Gyukuuu B Python. Heo0s-
3aTeNbHbIC MapaMeTphl GYHKIMA U COMTOCTaBICHUE 1O KiItouaM. Bo3BpareHnue He-
CKOJIbKHX 3HaUeHUH n3 QyHKIMHU. PacriakoBKa 1 3armakoBKa mapaMeTpoB QyHKITHH.
AHHOTAITMU ¥ JOKYMEHTHpOBaHUEe QyHKINN. [ T00ambHbIE 1 IOKAJTBHEIE TIEPEMEH-
HBIE.

Tema 5. Padora ¢ ¢pailsiamu 1 00pad0TKa HCKJIKYNTEIbHBIX CUTY AUl
Oo0paboTtka uckirodeHui B Python: keichbl it ncnoab3oBanus. MHCTPyK-

s try ... except ... else ... finally. Kitaccel BerpoenHbIx nckimoueHuii. Co3nanue
[0JIb30BaTENbCKUX UCKIItOUeHUH. MHCTpyK1Ms assert.

Pa6ota ¢ daitnamu B Python. Konmernus daiina B coBpeMenHbIx OC 1 5A3b1-
Kax nporpamMmupoBanus. Onepanuu ¢ gailiiaMmu: OTKpbITHE/3aKpbITUE (aiiia, yTe-
HHE ¥ 3alTUCH U APYTHE METOJIBI IJIsl pa0boThI ¢ daitnamu. MHCcTpykums With ... as u
€€ UCMOJIb30BaHue sl (hailsioB.

CoxpaHeHue 00beKTOB B (haiii ¢ momorbto MoayJs pickle u shelve. Monyib

CSV.

Tema 6. Moayiu ¥ naKkeTbl
Mojynu u akeTsl B Python: moixo/1 K CTpyKTYpHUPOBAHHIO IPOTPAMMHOTO

KOJ1a C TIOMOIIIBbIO MOTyJiel 1 makeToB. CHHTaKcHc umnopTupoBanus B Python. Co-
3naHue U padboTa ¢ maketamu B Python. TToBTopHas 3arpy3ka MoyJiei.

Hanucanue u 3anyck ckpuntoB Ha Python. YcranoBka Moayneit u3 rinobdasb-
HOT'O PENO3UTAPUS

Tema 7. BBeieHue B 00b€KTHO-OPHEHTHPOBAHHOE MPOTPAMMHPOBAHUE
[Ipeanoceuiku u uctopus nosisiaerust OOIL. O6wexTsl u kaaccsl B OOIL.

[Tpunumnel u ocHoBHBIe MexaHu3Mbl OOII. Jloruka paboTsl abcTpakiuy, HHKAM-

CYJISIIIAU, HACTIETOBAHUSI U TTOTUMOp(dU3Ma.



Python kxak 00beKTHO-OpPUEHTHPOBAHHBIN SI3BIK TIPOTpaMMHUpOBaHus. baso-
BbIc Bo3MokHOocTH OOIT B Python: cozmanue kinaccoB 1 00bEKTOB; HACIICIOBAHHE
U nonuMoppu3M; QyHKIMs super(); MpoBepKa NPUHAJIEKHOCTH K Kiaccy. bazo-
BbIe TUIBI B Python.

Tema 8. O0beKTHO-OpHEHTHPOBAHHOE IporpaMMupoBanue B Python
MeTo/IbI KJTAaCCOB U CTaTHYSCKHE ITePEeMEHHBIE U MeTo el B Python. Ympas-

JICHHE JTOCTYIIOM K aTpuOyTaMm Kiacca B Python. /lunamMudeckuie onepanuu ¢ aTpu-
Oyramu u mHTpOocHekmus B Python. Mcmonb3oBanue crielualibHBIX METOMIOB IS
pacmupeHHoro (yHKIMOHANa MOJIb30BaTENbCKUX KiaccoB. Kelic mocTpoeHus
Uepapxuu KIaccoB.

Tema 9. BBenenne B QyHKIIMOHATbHOE MPOrPAMMHPOBaHNE
[TapagurmMel ¥ UAMOMBI IPOTPAMMHUPOBAHHUS, 001Iast KOHLETIHS (DYHKIIHO-

HAJIBHOTO IpOrpaMMupoBaHus. OYHKIIMOHAIBHBIE SI3bIKU POTPaMMHUPOBAHUSI.

OyHKIMHK "TpakaaHe MepBoro kiacca', yHKIMH BBICIIETO MOPSIKA, 3aMbl-
KaHus, PyHKIMKU 0e3 moOOYHBIX 3P(HEKTOB, peKypcHsi, XBOCTOBas pekypcus. He-
U3MEHsIEMbIe CTPYKTYpPBI JaHHBIX. I TMOMBI, pacripocTpaHeHHbIE B ()YHKIIMOHAb-
HBIX S13BIKaX TPOrPaMMHUPOBAHUS: UTEPATOPHI, TOCIIEA0BATEILHOCTH, ICHUBBIC BbI-
YHCIIEHUS, COMTOCTABIIEHUE C 00Pa3IIOM, MOHA]IBI.

DeMeHThl (PYHKIIMOHAIBHOIO MporpaMmupoBanus B Python: ¢yHkimm —
rpakJaHe TIepBOro Kiacca; riiodaibHbIe U JIOKAIbHBIC TepeMeHHbIe B Python; Bito-
*KCeHHbIC QYHKIIMH 1 3aMbIkaHus B Python.

Jlekoparopsl B Python: ucnons3oBaHmue U co31aHue COOCTBEHHBIX JEKOpa-
TOPOB.

Tema 10. ®yHKIHOHAILHOE MPorpaMmMupoBanue B Python
[Toxxoma: map, filter, reduce. Peanu3zamus ¢pyuaxuuii map, filter, reduce B Py-

thon. Ureparopsr B Python, utepupyemsiit Tun nanabix. Moayss itertools. @yHk-
IIUKM-TCHEePATOPhI U BhIpaKEeHUs-reHepaTopsl B Python.

Tema 11. CTpyKTYpBI JAHHBIX: MACCUBBI, CTEKH, O4epPeau, CIIMCKH.
BBeneHue B aHaIM3 CII0KHOCTH aJITOPUTMOB.



MaccuBel ¥ UX OTJIHYUE OT ciMcKoB B Python. JlmHamudeckne MacCUBHI,

CJIOHOCTh OTeparuii paboThl ¢ AMHAMUYSCKUMH MaCCHBAMHU.

CTCK, OIICpanmm CO CTCKOM. PeanmauHH CTCKa. Oqepeﬂb, oIrcpamnumu ¢ 04c-

pEAaAbIO. P caJIn3alursa OUCpCau. CBs13HBIE CIIMCKH, BApHaHThI CBA3aHHBIX CIIMCKOB.

Tema 12. ANropuT™MbI IOKCKA U COPTHUPOBKH
[Touck B cimckax/maccruBax, OMHapHBIN MOUCK. COPTUPOBKA U €€ UCTIOIB30-

BaHUC B IIPUKIIAJHBIX 3a/1a49aX.

[TpocTeie METOABI COPTUPOBKU: OOMEHHBIE COPTUPOBKH (C Pa3IMUHBIMU Ba-

pHaIUsAMH); COPTHPOBKA BBIOOPOM (M3BJICUECHUEM); COPTHUPOBKA BKIIOYCHHUEM

(BcTaBKaMM).

OddexkTuBHBIE METOABI COPTHPOBKH: OBICTpasi COPTUPOBKA; COPTHUPOBKA

]_Heﬂﬂa; COPTHUPOBKA CIINAHHUCM. CpaBHeHI/IG Pa3IN4IHbIX COPTUPOBOK.

5.2. Yue6HO-memamuyeckui niaH

TpyaoemkocTh B yacax ®opmbI
KonrakTHas padora - Camocro- TeKYILIero
Ne HaumeHoBaHue
AynuTopHasi padora AITeJIbHasA KOHTPOJIA
TeM (pa3aesioB)
n/n Beero | OOmas, | Jlek- | CemuHapsl, padora ycneBaeMocTH
AUCHUTLIHHBI
B T.4.: onn IIpaKTUiC-
CKHE 3aHSTHS
CamocrosiTeTbHOE
Beenenune B 1po- pelieHne 3a1a4
1 rpaMMHpPOBAaHHUE Ha 14 6 2 4 8 (mporpammupoBa-
Python HUE), BBICTYIUJICHHE
Ha CeMHHape
CamocTosiTenbHOe
VYnpassomue pemenue 3a1a4
2 KOHCTPYKIIUH, 16 6 2 4 10 (mporpammupoBa-
CIIMCKH U KOPTECIKHU HI/Ie), BBICTYIIJICHUC
Ha CEMUHape
CamocTosiTenbHOE
CrnoBapu, MHOXe- pelieHne 3a1a4
3. CTBa U BBIPAXKECHUSA- 18 8 2 6 10 (mporpamMmupoBa-
reHepaTophl HUE), BBICTYIUICHHE
Ha CeMHHape
CaMocTosiTenbHOe
pelieHue 3aj1au
4. OyHKIIH 20 10 4 6 10 (mporpammupoBa-

HUE), BBICTYIUJICHHE
Ha CEMHMHAape




Pabota ¢ daiinamu

CaMOCTOSTEIBHOE

65pa6 pelieHue 3a1au
oo B I T B B B e
- HUE), BBICTYIUICHHE
Y Ha CEMUHape
CamocrosiTenpsHOE
pelieHue 3aj1a4
6. Moynu 1 makeTsl 20 10 4 6 10 (mporpammupoBa-
HUE), BBICTYIUIEHHE
Ha CeMHHApe
CamocTosiTenbHOoe
BBenenne B 00B-
€KTHO-OPUEHTHUPO- PeLlCHue Jaat
! BaHHOE P npor paM 1o ° ° ° 10 (nporpaMmHposa-
i OBaHI/Iep p HUE), BBICTYIUICHHE
P Ha CEMUHApe
CamocTosTenbHOoe
OO0BbeKTHO-OpHUEH-
TUPOBAHHOE  TIPO- PELICHIe Janat
8. p p 22 12 4 8 10 (mporpammupoBa-
rpaMMHPOBAHHE B
Python HUE), BBICTYIUICHHE
HAa CEMHHApe
CamocTosTenbHoe
Beenenue B ¢QyHK- pelieHue 3a1au
9. [MOHAIBHOE  TIPO- 16 6 2 4 10 (mporpamMmupoBa-
rpaMMHUpPOBaHUE HUE), BBICTYIUJICHHE
Ha CEMUHape
CamocrosiTenbHOE
DyYHKIIMOHAJIBHOE pemenne 3a71a4
10. POrpaMMHUPOBa- 18 8 2 6 10 (mporpammupoBa-
Hue B Python HUE), BBICTYIIJICHUE
Ha CeMHHApe
Crpykrypsl  san CamocTosiTenbHOe
HBIX: MaCCHUBBI PCLICHHE sanat
t CTeK.I/I oue GIII/I’ 20 10 ‘ ° 10 (nporpaMmHposa-
CHHCK’H e, HUE), BBICTYIUICHHE
Ha CEMUHApe
CamocrosiTensHOE
A peteHue 3aj1a4u
12. JATOPUTMBI  TO- [ 16 8 2 6 8 (HpOrpaMMUpOBa-
MCKa U COPTHPOBKHU
HUE), BBICTYIUJICHHE
Ha CeMHHApe
B nenom mo gucim- CormacHo  yue0-
TTHHE 216 100 32 68 116 HOMY IIJIaHy: KOH-
TPOJIbHBIC PAOOTHI
Hroro B % 46 32 68 54




5.3. CodepotcaHue ceMmuHapos, npakmu4eckux 3aHsamutl

HaumeHoBaHue TeM
(pa3neJioB)
AMCUUTJIMHBI

IlepeuyeHb BONMPOCOB 111 00CYXK/I€HHUS HA CEMM-
HAPCKMX, IPAKTHYECKUX 3aHATHAX, pEKOMeH-
AyeMble HCTOYHUKU U3 pa3aesioB 8,9 (yka3biBa-
eTcsl pa3/iesi M NOPSAAKOBbII HOMEP UCTOYHHUKA)

DopMbI
NMpOBeAeHUs
3aHATHH

1. BBenmenwe B mpo-
rpaMMHUPOBAHHUE Ha

Python

VYcranoBka Python, ycraHoBka auctpuOyrnBa
Anaconda. Pabota B HHTEpaKTHBHOM pEKUME UH-
teprpetatopa. HTepakTrBHAs obonouka [Python
notebook: MpUHIHUIIEI PAOOTHI U TPUMEHEHUSI.

Uemounuku: 8.1; 8.2; 8.3

NunuBuayanbHOE BBIOJIHE-
HHUE 3aJlaHul, TPYNIIOBOU
pa3bop pe3yabTaTOB BBINOJI-
HEHUs 3a7aHuil (HE MEHee
30% BpeMeHH Ha WHTEpakK-
THUBHBIC TEXHOJIOTHH)

2. Yopasiswoonme KoH-
CTPYKIIMH, CIICKU U
KOPTEXKH

ba3zoBble 4MCIIOBBIE TUIBI, CTPOKH, CIMCKH, CIIO-
BapH, IepeMeHHbIe, 0a30BbIE ONIEPATOPHI.

Uemounuku: 8.1; 8.2; 8.3

WNHnuBuayanbHOE BBITOJIHE-
HUE€ 3aJaHui, TPYNIOBOU
pa3bop pe3yabTaTOB BBIIOJI-
HEHUs 3aJaHuii (HEe MeHee
30% BpeMeHH Ha WHTEpaK-
TUBHBIE TEXHOJIOTUH)

3. CioBapu, MHOXe-
CTBa U BBIPAKECHUS-TE-
HEPaTOpPbI

MmuoxectBa B Python. MHokecTBa: ceMaHTHKa,
CUHTAKCHUC CO3/IaHMs, OlepalMy HaJ CIOBAPSMH,
nepedop aneMeHToB cioBaps. Crneuuduka onepa-
il ¢ MEHOKecTBamu B Python. Beipakenus-reHe-
paropsl B Python. BeipakeHus-reHepaTopsl s
CIIMCKOB: CEMaHTHKA U CUHTaKCHC.

Uemounuku: 8.1; 8.2; 8.3

WNHnuBuayanbHOE BBIOJIHE-
HUE€ 3aJaHui, TPYNIOBON
pa3bop pe3yabTaTOB BBIOJI-
HEHUs 3aJaHuii (HEe MeHee
30% BpeMeHH Ha WHTEpakK-
TUBHBIE TEXHOJIOTUH)

4. Oynkunn

Co3nanue ¢yHKUUH, 06JacTb BUIUMOCTH IEpe-
MEHHOH, TMepefadya apryMEeHTOB B (YHKIHIO.
JIsamOaa-¢pyHKIMH.

Uemounuku: 8.1; 8.2; 8.3

WHauBuayanbHOE BBINOJIHE-
HHUE 33JlaHA{, TPYNIOBOU
pa30op pe3yabTaTOB BBIIOJI-
HEHUs 3a7aHuil (HE MEHee
30% BpeMeHU Ha HMHTEpaK-
TUBHBIE TEXHOJIOTHH)

5. PaGora ¢ daitnamu u
o0paboTka HMCKIIOYH-
TEJBbHBIX CUTYalui

Hcknroyenus. HNuctpykuns try...ex-
cept...else...finally. Kitaccel BCTpOCHHBIX HCKITIO-
yeHuil. Co3laHue MOJIb30BaTENIbCKUX HCKIIOYE-
Hui. MHCTpYyKIus assert.

Pabora c ¢aitmamu B Python, omepamuu ¢ daii-
JaMH: OTKpPbITHE/3aKphITHE (paiiya, yTeHue U 3a-
MUCH U JIPYrHe METOJbI JUIsl paboThl ¢ (aiinamu.
Wucrpykims With ... as u ee UCMOIB30BaHUE IS
daiinos.

Uemounuru: 8.1; 8.2; 8.3

WHauBuayanbHOE BBINOJIHE-
HHUE 3aJlaHd{, TPYNIOBOU
pa30op pe3yabTaTOB BBIIOJI-
HEHUs 3a7aHuil (HE MEHee
30% BpeMeHU Ha HMHTEpaK-
TUBHBIE TEXHOJIOTHH)

6. Monynu u nmakeTbl

YcTpoiicTBO MOIyIIel U TAKETOB, HHCTPYKIIUH iM-
port u from. Co3nanue COOCTBEHHBIX MOJIYNEH U
MAaKETOB.

UHemounuxu: 8.1; 8.2; 8.3

NunuBuayanbHOE BBINOJIHE-
HHUE 3aJaHul, TPYNIOBOU
pazbop pe3yIbTaToOB BHIMOJ-
HEHHs 3aJjaHuil (HE MeHee
30% BpeMeHH Ha HMHTEpaK-
TUBHBIE TEXHOJIOTHH)
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7. BBemenne B 00bB-
CKTHO-OPHEHTHPOBAH-
HOE TIPOrpaMMHUpPOBa-
HHE

Bbazosrie Bo3moxknoctu OOII B Python: co3ganme
KJIACCOB M OOBEKTOB; HACJICJIOBAHHE W TIOJUMOP-

¢usm; pynkuus super().

Uemounuku: 8.1; 8.2; 8.3

NunuBuayanbHOE BBITIOHE-
HUE 3aJaHui, TPYNIOBOM
pa3bop pe3yabTaTOB BBIIOJI-
HEHUS 3aJaHuil (He MeHee
30% BpeMeHU Ha HMHTEpaK-
TUBHBIE TEXHOJIOTUH )

8. OOBEKTHO-OPUEHTH-
POBaHHOE MPOrPaMMH-
poBanue B Python

MeTtoibl KJIACCOB M CTATUYECKHE NEPEMEHHBIE U
metonsl B Python. Yopasienue 1ocTynom K aTpu-
OyTam kiacca B Python. Jlunamuyeckue onepamuu
¢ atpubyramu ¥ uHTpocHeknus B Python. Mcmnosib-
30BaHUE CIIEMUAIBHBIX METOJOB ISl PACIIMPEH-
HOro (yHKIIMOHAja MOJIb30BaTEIbCKUX KIIACCOB.
Kelic moctpoenus nepapxuu Kiaccos.

Uemounuku: 8.1; 8.2; 8.3

NunuBuayanbHOE BBIMOJIHE-
HUE 3aJaHuid, TPYNIOBOM
pa3bop pe3yabTaTOB BBIIOJI-
HEHUs 3aJaHuil (He MeHee
30% BpeMeHH Ha HMHTEpaK-
TUBHBIE TEXHOJIOTUH)

9. Beenenue B GhyHKIH-
OHAJILHOE MTPOTPaMMHu-
poBaHue

OneMeHTbl (YHKIMOHAJIBHOI'O IPOrpaMMHUpOBa-
Hust B Python: ¢yHkumm — rpaxmane mnepBoro
KJ1acca; ria00aibHble U JIOKaIbHbIE IEPEMEHHBIE B
Python; BioxeHHble QyHKIMHU U 3aMbIKaHUS B PYy-
thon.

Jlexopatopsl B Python: ucrions3oBanue u co3nanue
COOCTBEHHBIX JIEKOPATOPOB.

UHemounuxu: 8.1; 8.2; 8.3

WNHnuBuayanbHOE BBITOJIHE-
HUE€ 3aJaHui, TPYNIOBOU
pa3dop pe3yabTaTOB BBIMOJI-
HEHUS 3aJaHuil (HEe MeHee
30% BpeMeHH Ha WHTEpaK-
TUBHBIE TEXHOJIOTHH)

10. ®yHKUMOHAIBHOE
IIPOrpaMMUPOBAHUE B
Python

Peanuzanus pynkuuit map, filter, reduce B Python.
Htepatopsl B Python, utepupyemsblii THIT JaHHBIX.
Monyns itertools.

Uemounuku: 8.1; 8.2; 8.3

WNunuBuayanbHOE BBINOJIHE-
HUE 3aJaHui, TPYNIOBOU
pazbop pe3ysbTaTOB BHIMOJ-
HeHMs 3a7aHuil (HEe MeHee
30% BpeMeHH Ha HMHTEpaK-
THUBHBIE TEXHOJIOI'HN)

11. CtpykTypsl 1aH-
HBIX: MAaCCHUBBI, CTEKH,
ouepesu, CIUCKU

MaccuBbl 1 UX OTJIMYKE OT cucKoB B Python. [{u-
HaMHU4YECKHE MACCHBBI, CIOKHOCTb OIlEpallui pa-
00ThI ¢ AMHAMUYECKUMHU MacCUBaMH.

Crek, onepanuu co crekom. Peanuszanuu creka.
Ouepens, onepanuu ¢ ouepenpto. Peanusanus ode-
penu. CBsI3HBIE CIHUCKH, BAapUaHTBl CBS3aHHBIX
CIIMCKOB.

UHemounuxu: 8.1; 8.2; 8.3

NunuBuayanbHOE BBINOIHE-
HUE 3aJaHui, TPYNIOBOU
pazbop pe3ysbTaToOB BHIMOJ-
HeHMs 3a7aHuil (HEe MeHee
30% BpeMeHH Ha HMHTEpaK-
TUBHBIE TEXHOJIOTHUN)

12. Anroputmsl oucka
U COPTHUPOBKHU

Peanuszanms va Python mpocteix MeTomoB coprtu-
POBKHU: OOMEHHbIE COPTHUPOBKH (C Pa3IMYHBIMU Ba-
pHanusIMu); COPTUPOBKA BEIOOPOM (M3BJICUECHUEM);
COPTHPOBKA BKJIIOUEHUEM (BCTaBKaMH).
Peanmuzanmss Ha Python s¢¢exTuBHBIX MeTOI0B
COPTUPOBKH: OBICTpasi COPTUPOBKA; COPTHPOBKA
[enna; cOpTUPOBKA CIUSTHUEM.

Uemounuku: 8.1; 8.2; 8.3

WHauBuyansHOE BBINOJIHE-
HHE 3aJaHuil, TPYNIOBOMI
pa3dop pe3yabTaToOB BBIOJI-
HEHMs 3a7aHuil (HE MEHee
30% BpeMeHU Ha HMHTEpaK-
TUBHBIE TEXHOJIOTHH)
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6. IlepevyeHb yueOHO-METOIHYIECKOTO 0DecTiedeHHs JIsl CAMOCTOSITEIbHOM pa-

00THI oﬁyqamumxc51 o IMCIOMIIJIMHE

6.1. IlepeueHb 8onpocos8, omMeoIUMbIX HA CAMOCHOsIMEAbLHOE 0C80eHUe
ducyunauHsl, HopMsl 8HeaydUmMoOPHOU camMoCcmosameabHoll paéomul

HaunmMmeHoBaHHe TEM
(pa3nesoB) QM CHUTIIMHBI

Hepeqeﬂb BOIIPOCOB, OTBOAUMBIX HA
CaMOCTOATEC/JIbHOC OCBOCHUE

®opMbl BHEAYAUTOPHOMI
CaMOCTOAITEJIbHOH
padoTsI

1. BBenenue B nporpammu-
poBanue Ha Python

Cpena nporpammupoBanusi. Mcnosib3oBa-
HUE IOKYMEHTAIIUH.

I/IHI[I/IBI/I,Z[yaJIBHOG BBITIOJIHCHUCEC
Sa,Z[aHI/Iﬁ C UCIIOJIB30BaHuEM Ju-
pyter Notebook.

2. Yopasaswonye KoH-
CTPYKIIUH, CITUCKH U KOP-
TEXKHU

OHepI/IpOBaHI/Ie BJIOXKCHHBIMH CIIMCKaMH,
KOIIMPOBAHUEC CIIMCKOB, HCKOTOPLIC OIICpa-
OUH Had CIIMCKaMU.

WNuauBuyanbHOE BBIIOJHEHHE
3aaHUH C UCIIOJIL30BaHUEM JU-
pyter Notebook.

3. CnoBapu, MHOXECTBa M
BBIPKEHUS-TCHEPATOPHI

Bripaxxenusi-renepatopsl B Python. Bripa-
JKEHUSA-TEHEPATOPBI Ul CJI0BAPEH U MHO-
JKECTB: CEMAHTHKA, CHHTAKCUC U IPAKTHYE-
CKO€ HCIIOJIb30BaHUE.

I/IHI[I/IBI/II[yaJII)HOG BBITIOJIHCHUCEC
Sa,Z[aHI/Iﬁ C UCIIOJIB30BaHuEM JU-
pyter Notebook.

4. OynkMu

Bo3BpallieHre HECKOJIbKUX 3HAUCHHWH W3
¢yHknuu. PacnakoBka M 3alakoBKa mapa-
METPOB (O YHKITUH.

WNuauBuyanbHOE BBIIOJTHEHHUE
3aaHUH C UCIIOJIL30BaHUEM JU-
pyter Notebook.

5. Pabora ¢ ¢aitnamu u 06-
paboTKa MCKIIOUUTENTbHBIX
CUTyaIuin

CoxpaHeHue 00beKTOB B (haiii1 ¢ MOMOIIBIO
Moyt pickle u shelve. Monyns CSV.

I/IHI[I/IBI/II[yaJ'II)HOG BBITIOJITHCHUEC
SallaHI/Iﬁ C UCIIOJIB30BaHuEM JU-
pyter Notebook.

6. Moaynu 1 makeThbl

Hanucanue u 3amyck ckpuntoB Ha Python.
VYcranoBka Moaysel U3 TII00AIBHOTO PETIo-
3UTOPHUSL.

NunuBuayanbHOE BHIIOTHEHUE
3aaHUi C UCIIOJIL30BaHUEM JU-
pyter Notebook.

7. BBemenue B OOBEKTHO-
OPUEHTHPOBAHHOE MPOTpaM-
MHUPOBaHUE

bazoBeie Tunel B Python: B3rmsg ¢ Touku
3penust OOIL. Metobl 6a30BbIX THUIIOB.

I/IHI[I/IBI/II[yaJ'II)HOG BBITIOJTHCHUEC
SallaHI/Iﬁ C UCIIOJIB30BaHuEM Ju-
pyter Notebook.

8. OOBEKTHO-OPUEHTHUPO-
BaHHOE IMPOTPaMMHUPOBAHHE
B Python

IIpoBepka NpUHAIEKHOCTH K Kiaccy M
uHTpocnekuus B Python.

NunuBuayanbHOE BBHITIOTHEHUE
3aJaHUi C UCIIOJIL30BaHUEM JU-
pyter Notebook.

9. BBenmenue B (YHKIHO-
HAJIBHOE IPOTrPaMMHPOBa-
HUE

PeaJ'II/ISaI_II/ISI ACKOPATOPOB C IIapaMEeTpaMu B
Python.

NunuBuayanbHOE BBHITIOTHEHUE
3aJaHNi C UCIIOJIL30BaHUEM JU-
pyter Notebook.

10. ®yHKIIMOHANBHOE MPO-
rpammupoBanue B Python

OyHKII-TeHEePaTOPhI U BRIPaKCHUS-TCHE-
paropsl B Python.

NuauBuyanbHOE BBIMOJIHEHUE
3a,Z[aHI/II71 C UCIIOJIB30BaHuEM JU-
pyter Notebook.

11. CtpyKTypHl JaHHBIX:
MaCCHUBBI, CTEKH, OUepeIH,
CIIHCKH

Peanuszanus pasnuuHbBIX BapUaHTOB CBS-
3aHHBIX crUCKOB Ha Python.

NunuBuayanbHOE BBHITIOTHEHUE
3aaHNi C UCIIOJIL30BaHUEM JU-
pyter Notebook.

12. Anroput™bel TIOMCKa M
COPTUPOBKH

CpaBHeHHE Pa3IMYHBIX COPTUPOBOK (TIpo-
CTBIX 1 (G (HEKTUBHBIX) C UCIIOJIIb30BAHUEM
ux peanuzanuii Ha Python.

NuauBuyanbHOE BBINOJIHEHUE
Sa,Z[aHI/Iﬁ C UCIIOJIB30BaHuEM JU-
pyter Notebook.
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6.2. I[lepeueHb 8onpocos, 3adaHuli, mem 0151 n0020MOBKU K meKyuemy
KOHMpOo/110

IIpuMepHBIe BONIPOCHI K KOHTPOJIbHOI padorte (1 cemecTp)
Omnepaiuu HaJi OCHOBHBIMH YHCIIOBBIMH TUITAMH JIaHHBIX.
Omneparuu Haj OyJIEBCKUMU MTEPEMEHHBIMH.

Junamudeckas tunuzarus B Python.
IIpeoOpazoBanue TunoB B Python.

Coznanue ctpok B Python.

Opranuzanus u npumep nukia while 8 Python.
Opranuszanus u npumep uukia for B Python.

Onepanuu Haja cnoBapsimu B Python.

© © N o g &~ w D oE

Bripaxkenusi-reneparopsl ais cnuckos B Python.
10.Heo0bs3arenpHbIe mapaMeTpbl pyHKIui B Python.
11.3anmakoBKa 1 pacnakoBka rnapameTpoB B Python.
12. AHHOTaAIUU ¥ TOKYMEHTUPOBaHUE (DYHKIIUA.
13.Co3nmanne 00bekTOB B Python.
14. Yupasienue 10cTynoM kK arpubyram kinacca B Python.
15.Brinonaenne uaTpocnekiuu B Python.
16.3ambikanus B Python.
17.Ucnonp3oBanue nexopatopos B Python.
18.Co3nanne co6CcTBeHHBIX AekopaTopoB B Python.
19.Komnunarop u uaTepIperarop. JJoCTOMHCTBA M HETOCTATKH.
20.HazoBuTe 1 1aiiTe KpaTKyIO XapaKTEpPUCTUKY OCHOBHBIX KJIACCOB SI3bIKOB
IPOrpaMMHUPOBAHUSI.
21.BcTpoeHHble YMCIIOBBIE TUIIH si3bIKa Python.
IIpuMepHbIe 3a1aHUsA KOHTPOJIbHOI padoTsl (1 cemecTp)
1. B cTpoke coaepsxaliieit mociae0BaTeIbHOCTh CJIOB, Pa3/IeJICHHBIX 3alsThIMU
yIaJuTh Bce HeUeTHBIE ciioBa. OTBET MpeICTaBUTh B BUJE CTPOKU. [Ipumep:

ctpoka 'SIX,SEVEN,EIGHT,NINE,TEN' O0yner mnpeoOpa3oBaHa B:

13



'SIX,EIGHT,TEN'.

. Y3 criicka crnucKoB 371eMEHTaMU KOTOPOTO SIBJISIFOTCSI TEKCTOBBIE CUMBOJIBI
coOpaTh CTPOKY, B KOTOPOW BJIOKEHHBIE CHUCKUA OOBEIMHEHBI B CIIOBA, a
CJIOBA Uepe3 3amsaTyo 00beIMHEHbI B CTpOKY. [Ipumep crincok Buaa [['E', 'e',
'yl [m, e e, ' YL [l e ' [, o', 'e']] Gyer mpeoGpa-

30BaH B CTpoky ‘Eeny, meeny, miney, moe’

IIpumepHbIe BOPOCHI K KOHTPOJIbHOI padoTe (2 cemecTp)
Cnucku. Co3/tanue, OCHOBHBIE ONEPALIUH.
OCHOBHBIE METOJIbI CITUCKA.
Koprexu. Co3nanue, OCHOBHbIE METObI M OIIEPALIHH.
CnoBapu. Co3nanue, OCHOBHBIE OIIEPALIUU.
Mertoabl A1 pabOThI CO CIOBAPSIMHU.
MmuoxectBa. Co31aHne, OCHOBHbIE METO/IBI U OTIEPAIUU.
[Tepemennsie. IIpaBuina uUMEHOBaHUS TTEPEMEHHBIX.

I[I/IHaMI/I‘-IeCKaH THUITU3alluA.

© © N o g B~ w b E

Omnepatopbl cpaBHEHUS U JIOTUIECKUE OMIEPATOPHI.

10.Uuctpykius if...else.

11.Uuctpykuus nukia while.

12 Unctpyxkius mukia for.

13.Co3nanue 1 BbI30B (DYHKITHH.

14.Tlepenaua apryMeHTOB (HYHKIIHIO.

15. ®yHKIMU-TEeHEePaTOPHI.

16.JIamOna-pyHKIMH.

17.Monynu. Uactpykuuu import u from.

18.ba30Bble MPUHIMITBI 00bEKTHO-OPUEHTUPOBAHHOTO IPOrPaMMHUPOBAHUS.

19.Knacc, metop kiacca, aTpudyT kinacca. OnpezeneHue Kiiacca U Co3/1aHue
AK3EeMILTISIpa Kiacca.

20.KoHCTpYKTOp U AECTPYKTOP.
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21.HacnenoBaHue.

22.A6cTpakTHBIE METO/IBI Ki1acca.

23. CraTnyeckue METOIbI Kilacca.
24.CBoiicTBa KJ1acca.

25.Uckmouenusi. O6paboTka UCKITIOUYEHUH.

26.1Tonp30BaTEILCKUE UCKITIOUECHHUS.

IIpumepHbIe 3aJaHUA KOHTPOJIbHOI padoThl (2 cemecTp)

1. Co3naTh uepapxuio KJIAcCOB i (PPYKTOB, MPOJAIOIIMXCS B Mara3uHe.
Wepapxus nomkHa coaepxatb He MeHee 3 kiaaccoB. OOBEKTHI TOIKHBI CO-
JepxaTh HE MeHee 2X aTpuOyToB U 2X MeToJl0B. Peann3oBarh MeXaHU3M
aBTOMATUYECKOTO MOCYeTa KOJIMYECTBA BCEX CO3/aHHBIX ()PYKTOB U aBTO-
MaTHUYECKOIO MPUCBOEHUS KAKIAOMY (PPYKTYy YHUKAJIBHOTO HUJEHTHU(HUKA-
Topa. HeoOXxouMo 3amoiHUTh CIHMCOK MPEACTABUTENSMU BCEX KJIACCOB
(Bcero He MeHee 10 00bEeKTOB) M IPOAEMOHCTPUPOBATH padOTY CO3AAHHOIO
MeXaHU3Ma.

2. Peanu3oBath JeKOpaTOp C MUMEHEM not_none, KOTOPBIA TEHEPUPYET UCKITIO-
YUTEJbHYIO CUTYAllMIO €ClU JeKopupyemas (YHKIMs BepHYJa 3HAUCHUs
None. (20 6amioB)

3. Hcmonw3ys renepaTop ciaoBapei (M HE HCIOJB3Ys KOJI BHE HETO) HHBEPTH-
pOBaTh CJIOBaphb, T.€. CAENIATh KIFOUYH CIOBaps, €ro 3HaYeHUsIMU U HA00OpOT.
3HaueHus, KOTOPhIE B MCXOJHOM CIIOBape TMOBTOPSIIOTCS HE JA00aBISITH B
UTOrOBBIN ciioBaps. [Ipumep: {'a":1, 'b":3, 'c":4,'d":3} -> {1.'a, 4:'c'}

4. Peanu3oBaTh JEKOpaTOp C UMEHEM print type, BBIBOJSIIMM Ha NE4aTh THII

3HA4YE€HUsI, BO3BPAIAEMOT0 JIEKOpUPYyEeMOi (hyHKITUEH.

Kpumepuu b6annerotl oyenku pa3nuunsvix opm mekyuje2co KOHmMpOoJis ycne-
BAEMOCMU COOEPAHCAMCSL 8 COOMBEMCMBYIOUJUX MEMOOUUECKUX PEeKOMEHOAYUSX
Jenapmamenma ananuza OAHHBLIX U MAUUHHO20 00)YeHUsL.
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7. ®OH/I OLEHOYHBIX CPEACTB AJIsl MPOBEACHUS MPOMEKYTOYHON aTTecTauuu

Oﬁy‘lalOI]_ll/IXCﬂ nmo IMCOMIIJIMHE

HGpC‘IGHB KOMHGTE?HHI/Iﬁ C YKa3aHHUCM UWHAHUKATOPOB UX JOCTUKCHUS B IIPO-

1[ecce 0OCBOEHUST 00pa30BaTeNIbHOM MporpamMmbl coaepkuTcs B pazaene 2. «Ilepe-

YeHb IUIAHMPYEMBIX Pe3yJbTATOB OCBOEHHSI 00pa30BaTeJIbHO NMPOrpaMmbl

(nmepeyeHb KOMIIETEHMI) C YKa3aHUEM UHAUKATOPOB MX JOCTHKEHHSI U MJIa-

HUPYEMBLIX PE3YJHbTATOB oﬁyqumI o IMCIUIIJINHE .

Tunosblie KOHTPOJIbHBIC 3a1aHUHA UJIH UHBIC MaTEepPHAJIbI, HCOﬁXOI[I/IMbIe JJISA

OLICHKH MHIUKATOPOB JOCTUKEHUS KOMIIETEHUUI, YMEHUH U 3HAHU A

XpaHUTh U 00paba-
TBHIBATh JIaHHBIE.

HaumenoBanue HanmenoBanue un- | Pe3yabrarThl 00y4e- Tunosbie KOHTPOJIbHbIEC
KOMIeTeHIHH JAUKATOPOB 10CTU- | HUSA (YMEHHs M 3HA- 3a/1aHusA
JKeHUs] KOMIIETeH- | HUS), COOTHeCEHHbIe
U ¢ MHANKATOPaMH J10-
CTHKEHHsI KOMIIe-
TEHIIUH
Crnocobnocts  uc- | 1. Ucnonb3yer ocHOB- | 3HaTh: Metoas! u | Hamumunre ckpunt Ha Python
MOJIb30BaTh  TPHU- | HBIE METONBI U Cpell- CpeicTBa Tmoiyde- | 00pabaThIBAIONIMIA  TEKCTOBBIH
KJIaJIHO€ MPOrpaMM- | CTBa MOJTyYEeHHUS, HUs, TIpeJcTaBie- | (aiii Tak, 4YTo B HEM BCe 3ariaB-
HOe  oOecrmieueHHe | MPEICTaBICHHS, Xpa- HUS, XpaHEHUs | | Hble OYyKBBI TpeoOpas3yroTcsi B
IPU pEIIEHUH Mpo- | HEeHUsT U 00paboTKU 00pabOTKM  JaH- | CTPOYHBIE.
(beccroHambHBIX 3a- | JAHHBIX. HBIX.
nau (YK-4) Hanummure ckpunt Ha Python
YmMmern: MoJTy4yaTh, | 00padaThIBAIONIUN  TEKCTOBBIM
NPEJCTABIIATD, ¢ailn u monyyeHue Ha ero oc-

HOBE CJIOBapsl, KJIIOYaMU SIBJISI-
I0TCSl CJIOBA TEKCTA, a 3HAYEHU-
MU KOJINYECTBO BCTPEUYAEMO-
ctu cinoB. Coxpanute B (haiine
CSV.

2. JlemoHcTpHpyeT
BIazieHue mpodeccu-

OHAJIbHBIMM  TaKe-
TaMH  TPUKIAJIHBIX
IIPOrPaMM.

3HaTh: OCHOBHBIC
pogeCCuOoHAITb-
HBbIE TAKEThl MpPH-
KJaJHBIX po-
rpamm.

YMeTh: HUCIOJb30-
BaTh mpocdeccuo-
HaJdbHBIE  IaKETHI
HpI/IKJ'Ia)IHBIX HpO-
TpaMM.

YcranoBute mnaker Anaconda
3amycTute mnporpammy Jupyter
Notebook coctaBeTe TecTOBBIN
Koz Ha Python.

Hcnonw3ys nporpammy Jupyter
Notebook cocraBbTe KOI Ha
Python, ompenenstomumii cyuie-
CTBOBaHHE TpPEYTrOJbHUKA I10
TPEM 3aJaHHBIM JUIMHAM CTO-
poH. Ecmm cymectByer, TO
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OTIpEeNTh €ro THIl. Mcmos-
3yiite 6ubnmmoTeky math.

3. Beibupaer HeoOxo0-
IUMO€  TIPHUKJIAJHOE
nporpaMMHoe  obec-
IIeYeHHE B 3aBHCHUMO-
CTH OT pelIaeMoy 3a-
Jaum.

3HaTB: PBIHOK IpH-
kiaggoro I10.

YMeThb: popmMHupoBaTH
KPUTEPUH BBIOOPHI
U OCYLIECTBIATH

Bridepure 6ubanoreky Python
111 paboThl ¢ MaccuBamMu. Bbi-
MOJIHUTE TIPOTPAMMHBIN KOJ1 Ou-
HApPHOT'O MMOKCKA TAaHHBIX.

Bri6epute 6ubmmoreky Python
JUTS XDITUPOBAHUS TaHHBIX. BbI-
NOJTHUTE TPOTPAMMHBIH  KOI

BbI0Op T10. OBICTPOrO TOMCKA TEKCTOBBIX

CTpOK.
4. Vcnone3yer mpu- | 3HaTh: TMpHUKIAIHOE | YCcTaHOBUTE MmakeT Anaconda
KJIAJHOE MPOrpaMM- I10. 3amycTure mnporpammy Jupyter

HO€e oOecIieueHre st
pELICHUST  KOHKPET-
HBIX HpI/IKJIaI[HBIX 3a-
Jad.

YMmersb: pemarb KOH-
KPETHBIE TMPUKIAL-
HBIE 33J]a4H.

Notebook cocraBpTE TECTOBBII
Koz Ha Python.

Peanusyiite nmporpammy Ha
Python kotopoii B kauecTBe ap-
I'YMEHTa KOMaH/HOM CTPOKH Ie-
penaercs umst CSV-¢aiina, B
IepBOM  CTOJIOLIE HAXOAATCA
4yclla, KOTOpble HEOOXOAUMO
oTcopTHpoBatk. [Iporpamma co-
3/1a€T HOBBIM (hailn, B KOTOPOM
NepBBId  CTONOEI OTCOPTHUPO-
BaH.

CnocoGHOCTh  OCY-

IIECTBJIATH ITOHUCK,
KPUTHUYECKH aHaJH-
3UpOBAThH, 0000-

IaTh U CUCTEMAaTH-
3upoBaTh UH(pOpMa-
LU0, MCIIOJIb30BaTh
CHCTEMHBIN ITOJXO0/I
JUISL pElIeHUs] T0-
CTaBIICHHBIX 3a7a4

(VK-10)

1. Yerko omuchiBaeT
COCTaB M CTPYKTYpY
TpeOyeMBbIX TaHHBIX U
uHpopmanuu,  TIpa-
MOTHO peanusyer
poueccsl Ux cobopa,
00pabOTKH U HHTEp-
IpeTaIHH.

3HaTh: IIPOLIECCHI
cbopa, oOpaboTKu
U HMHTEpIpeTaluu
nH(pOpMaLINH.

YMerb:  OnucCHIBaThH
COCTaB U CTPYKTYpY
TpeOyeMbIX JTaHHBIX U
uHpOpMaLUH.

BeimonnuTte 06paboTKy TEKCTO-
Boro (paitna, B KOTOpoM 3aduk-
CHpOBaHbl (aKThl MPOAAXK, He-
00XOAMMOTO IS TTO/ICYETA CYM-
MapHBIX MPOJAX MO PA3TUUYHBIM
reorpaguuecKuM Iojapaszese-
HUsAM QupMmbl. Ha ocHOBe momy-
YEHHBIX JIAHHBIX  COCTaBbTE
CSV  (aiin, xpaHaumii mosny-
YEHHBIC PE3YIIbTATHI.

Omnmure  crpykrtypy CSV
¢aitna Quxcupyromero ¢axTsl
MpOJaX, HEOOXOAUMOTO  JIst
MoJICYeTa CYMMAapHBIX MPOJIAX
[0 pa3U4YHbBIM reorpaduue-
CKUM NoApa3aeeHusIM GUpPMBI.

17




2. OO0O0OCHOBBIBAET
CYIIHOCTh IPOUCXO-
IIAILETO, BBISABIISAET 3a-

3HATB: TIPUHIIUIIBI
OMNHCAaHUS 3aKOHO-
MEPHOCTEU U Bapu-

Onumure 3aKOHOMEPHOCTH/Ba-
pHabenbHOCTh B CHHTaKCHYE-
CKMX KOHCTpYKuusx Python s

KOHOMEpPHOCTH,  IIO- abenpbHOCTH paboThl CO CHUCKaMU M CJIOBa-
HUMAaeT MPHUPOAY Ba- psAMHU.
pUadEIIbHOCTH.
Ymerh: 000CHOBHI- | Ompenenure KOIWYECTBO dJie-
BaTh CYIIHOCTh | MEHTOB CIIHCKa, 3HAYEHHSI KOTO-
MIPOUCXOISIIETO PBIX COBIAJAIOT C KIIOYaMH 3a-
JAHHOTO CJIOBAps U KOJUYECTBO
JJIEMEHTOB CIIMCKA, 3HAYCHUS
KOTOPBIX paBHbI 3HAUYEHUSM B
CJI0Bape.
3. QopmynupyeT | 3HaTh: noaXoAbl K | OnuImmTe MoAXoAbl UCIOIb3ye-
NpU3HaK  KIaccudu- BBITIOJTHCHUTO Mbie B Python mist rpynmupoBku
Kallld, BBIJIEISIET CO- KJaccupuKauu GyHKIUH, OpUEHTHUPOBAHHBIX
OTBETCTBYIOLIME EMY Ha 00pa0OTKy OJHOTHUIIHBIX
TPYHIbl OAHOPOIHBIX OOBEKTOB U peIlIeHue ONM3KUX
«OOBEKTOBY», UJCHTH- | YMeTh: BBIIOJHAThH | 33/1a4.
bunupyer o0mue KJIaccu(puKanumo u
CBOICTBa D3JIEMEHTOB OIICHUBATh  IOJ- | BBIMONHUTE KIACCH(PUKAIIUIO C
STUX TPYII, OLEHH- HOTY BBINIOJIHEHUS | UCIIOJIb30BaHUEM  OWHAPHOTO
BAaCT MOJIHOTY PE3YIlhb- KJIaCCH(pUKAIUH. nepeBa. OlEHUTE KOJIUYECTBO

TaToOB  Kjaccu(uKa-
LUH, MMOKa3bIBAET
MPUKJIATHOE Ha3HAYe-
HUE KJIaccu(pUKaIK-
OHHBIX TpyMHIl.

orepauii u ryouHy iepena.

4. TI'’pamotHO, JIO-
THYHO, apryMEHTHPO-
BaHO (hopMHUpYET COO-
CTBEHHBIE CY)KJICHMS
U oueHku. OTinyaer
dakThl OT MHEHU,
WHTEpIpPETALNi, Olle-
HOK M T.JI. B paccyx-
TCHUSX JPYyTUX
YYaCTHHUKOB JI€ATEINb-
HOCTH.

3HaTh: METOABI apry-
MEHTallUd U OLIEH-
KaM.

YMertb: popMupoBaTh

Chopmupyiite  coOCTBEHHBIE
CYXKJEHUS O NPUMEHUMOCTHU
Python ans pemenus 3anay ma-
IIMHHOTO O0y4YeHUS.

BeimosHuTE 32129y MOCTPOSHUS
OMHApHOTO JIepeBa JBYMS CIIO-
cobaMH: Ha OCHOBE CIIHCKOB U
Ha OCHOBE Y3JI0B U CCBUIOK.
Ouenute 3¢deKTUBHOCTH pa-
OOTBI KaXKJ0T0 CII0C00a.

5. AprymeHTHpO-
BaHHO ¥  JIOTUYHO
NpPEJCTaBIsIeT  CBOIO
TOYKY 3pEHHUs TO-
CpeICTBOM M Ha OcC-
HOBE CHCTEMHOTO
OTIHCAHMUSL.

CYXKJICHUS u
OIICHKHU.
3HAaTh: IOIXOOBI K

OIMUCAHUIO c00-
CTBEHHOI'O MHE-
HU.

Cohopmynupyiite 3agauu mo 06-
paboTKe MacCUBOB, KOTOPBIE BbI
CMOXETE peIIUTh Ha OCHOBE
a3bika Python
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Ymers: IIpeACTaB- | BbICKa)KUTE CBOIO TOUKY 3pPEHUS
JSTh CBOIO TOYKY | O mpuMeHuMocTH Python mns
3peHusl. CO3/1aHUs KPYNHOH KopIopa-

TUBHOW TpPaH3aKLUOHHOU CHU-

CTEMBI Ha A3BbIKE MPOTPAMMHUPO-

BaHus Python.

IIpumepHbIe BONPOCHI I MOATOTOBKH K 324eTy
Tema 1. BBenenne B nporpammupoBanue Ha Python
[TpucBoenue mo cchlke U 1o 3HaueHuto. Crenrduka coznanus 00bEKTOB U
npucBoenus B Python, ocooennoctu Python B ¢cBsi3u ¢ pacnpocTpaneHHO-
CTBIO HCIIOJIb30BAaHNsI HEU3MEHSIEMBIX THUIIOB.
Crneunduka TUMH3AUU B SI3bIKaX TPOrPAMMUPOBAHMS (Pa3IMYHbIE ACTIEKTHI
tunu3anun). Peanusanus tunuzanuu B Python.
Tema 2. YnpasJisironmue KOHCTPYKINH, CIUCKH U KOPTEXKH
Oprannzanus BetieHui B Python. Muactpykius if...else. MHOKeCTBEHHBIH
BBIOOD.
[ukinbr B Python, paGoTa u ycTpoiicTBo nukia for, THMMYHOE TPUMEHEHUE
range u enumerate B 1ukJe for.
[Mukier B Python, pa6ota u ycrpoiictBo 1ukia while. Opranau3zanus 6ecko-
HEYHOTO 1IMKJIa, aBApUIHOE 3aBEPILICHUE LIUKIIA.
Cnucku B Python. OGpaiienue k 3JeMeHTaM CIHCKa M CO3JaHUE CPE30B.
O0x0/1 cuCKa U MOUCK AJIEMEHTOB B CITHCKE.
KittoueBble onepanuu, NpoBOASIIINE K U3BMEHEHHIO CITHCKA U TTOPOKAAOITIE
W3MEHEHHBIE CITMCKH, KOMMPOBAaHUE CITUCKOB.
Tema 3. CiioBapu, MHOKECTBA U BbIPAKEHUSI-TEHEPATOPbI
Cnosapu B Python. UtepupoBanue 1o cioBapsiM, MpeodOpa3oBaHHe MEKITY
cioBapsiMu U crniuckamu B Python. Onepaunu ¢ npencraBieHUsIMU CJIOBa-

pen.
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9. Omnepauuu co cnoBapsMHU, YUYUTHIBAIOIINE BO3MOXHOE OTCYTCTBHE KIIIOYA.
Onepaniu MHOTOARJIEMEHTHOTO HM3MEHEHMs cioBapei. Omnepanuu mosJe-
MEHTHOTO U3BJICYEHUS U3 CIIOBAPS U UX UCIOJIb30BAHUE.

10.MuoxectBa B Python. OcHOBHBIE cITOCOOBI CO3/1aHUs, TIOYYCHUS U U3Me-
HeHus 3HaueHuil. O0Xo1 MHOXECTB. BbilonHeHe OCHOBHBIX ONepalui ¢
napoit MHOkecTB B Python.

11.Koprexu B Python. OTnuuust kopTexeit oT cnuckoB. PacmakoBka u yactuy-
Hasl paclakoBKa KOPTEXKEH.

12.BeipaxeHusi rTeHepaTOPhI U TeHepaTophl cuckoB B Python. Mconp3oBanue
YCJIIOBUM B T€HEpaTOpax.

13.®yHKIMY cCTaHAAPTHON OMOTUOTEKH ISl pa0OTHI C KOHTEHHEPAMH.

Tema 4. @yHkuuu

14.06bsaBneHue U Be130B (pyHkIuu B Python. [TapameTrpsl QpyHKIMu co 3Haude-
HUEM 110 YMOJIYAHUIO U KOMMEHTHUPOBaHHUE (PYyHKLIUU.

15.@yukuus. [lonydyenne nadopmanuu o pynkuuu. CrnocoObl nepenayu napa-
METPOB IIPU BbI30BE QYHKIIUH.

16.I1lepenada mepeMeHHOTO KOJIMUYECTBA MApaMETPOB (MMEHOBAHHBIX U HE UMe-
HOBaHHBIX) B pyHKIMu Python.

17.Bb130B (YyHKIIMA C TO3UIIMOHHBIMU TMapaMeTpaMu, HaXOIAIUMUCT B
CIIUCKE, U UMEHOBAaHHBIMU MapaMeTpaMu, HaXOJALUIUMUCS B CIIOBape.

Tema 5. Padora ¢ ¢aiiiamu 1 00pad0TKa HCKJIKYHUTEIbHBIX CUTYANH
18.CuHTaKCcuC ¥ ceMaHTHKa 00pabOTKH MCKIIIOUUTENbHBIX cuTyaruii B Python.
Coznanue moyb30BaTENbCKUX UCKIIOUEHUH U MHCTPYKIIMS assert.
19.bazoBsie oneparuu st padoThl ¢ dainamu B Python. Mcnonb3oBanue uH-
CTpyKiuu with ... as Ha nmpumepe paboThI ¢ (aiinamu.
20. CSV oaiinel. Meroas! u dhyHkuu padotel ¢ CSV daitnamu.

21. bunapueie ¢aiinsl. Metonbl 1 GyHKIIMK pabOThI ¢ OMHAPHBIMU (ailiamu.
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Tema 6. Moayyiu M naKkeTbl

22 .Monynu B Python u ux ornuune ot ckpuntoB Python. BapuanTtel cunTak-
crica UMIOPTa MOJYJISI U OOBEKTOB MOTYJISI.

23.[lpuMeHeHne UMIIOPTUPOBAHHBIX 00BEKTOB. [lopsAaok moucka mMomynel u

cnenuduUka Ux 3arpy3Kku. 3arpy3ka MoAyJei U3 ri100abHOTO PENO3UTOPHSI.

IIpumepHbIe BONPOCHI AJIs1 NOATOTOBKH K 3K3aMeHY
Tema 7-8. O0beKTHO-OPHMEHTHPOBAHHOE IPOrPAMMMPOBAHHE

1. Konuenuus knacca u o0bekta. [Ipunuunst u mexanuzmbel OOIT.

2. OObsBIEHHE KJacca, KOHCTPYKTOp, CO3/1aHHE OOBEKTOB M OJAHMHOYHOE
HacienoBanue B Python. Ympasnenue poctynom k aTpubyraM Kiacca B
Python.

3. Tomumopdusm u yTuHas TUH3AIMS U IPOBEPKA MPUHAIICKHOCTH 00bEeKTa
K KJaccy B si3bike Python.

4. MeTopl KJIacCOB U CTaTUYECKUE NepeMeHHble 1 MeTobl B Python. Crienin-
aJIbHBIE METOJIbI JUISl MCIIOJIB30BAaHMUS TIOJIb30BATEIBCKUX KJIACCOB CO CTaH-
JTApTHBIMU oTiepaTopaMu U QyHKIIUSIMU.

Tema 9-10. dyHKk1UOHAIBLHOE NIPOrPAMMHPOBaHUE

5. OCHOBHBIEC BO3MOXXHOCTH, MOJIEPKUBAEMbIE (PYHKITMOHATBHBIMU SI3bIKAMU
nporpammupoBanus. [loanepxka 3neMeHTOB (DYyHKIIMOHAILHOTO MPOrpam-
mupoBaHus B Python.

6. Konuenuus «pyHKIIUU — rpaxaHe MepBoro Kjiacca» B sI3bIKE MPOrpaMmMu-
poBaHus, mojepkka 3Tod koHuenmuu B Python. Cnenuduka nsmOna-
¢bynkiuii B Python ux BO3MOXHOCTH U OTpaHUYeHUS. TUITMYHBIE CIICHApUN
UCIOJIb30BaHus JsiMOAa-pyHkimii B Python.

7. TI'moGanbHbBIC U JOKATBHBIC TIEPEMEHHBIC B (PYHKIUAX HA puMmepe Python.
[To6ounbie 3(ppexThl BbI30Ba (YYHKIIMA U UX TIOCIEIACTBU.

8. BioxeHHble PYyHKIMU U 3aMbIKaHUsl, criennduka peanuzanuu B Python.

9. ®OyHKIMH BBICIIETO TOPSIKA U IeKopaTopkl B Python.
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10.Konnermmmst map/filter/reduce. Peammzarmust map/filter/reduce B Python u
MpUMep UX UCMOJIB30BaHUS.

11.Utepatopsl B Python: BcTpoeHHBIE UTEpaTOphI, CO3JaHUE COOCTBEHHBIX
UTEPATOPOB, TUMUYHBIE CIIOCOOBI 00X0/1a UTEPATOPOB M MPUHIIUI UX pa-
60Tb1. BeTpoeHHblie pyHKIUU 7151 pabOThI C UTEpATOPaMU U BOBMOKHOCTH
MOyJIA itertools.

12.®yHK1MU reHepaTophl U BRIPAKEHUS TEHEPATOPhI: CO3/IaHNE U IPUMEHEHHUE
B Python.
Tema 11. CTpYKTYpBbI JaHHBIX: MACCUBBI, CTEKH, OUepe/IH, CIIUCKH.

13.Crnenu¢ka MaccuBOB, KaK CTPYKTYp JaHHBIX. J[MHAMUYECKHE MacCUBHI —
cnernupuka paboTel, cloXXHOCTh onepanuii. Crnenuduka padbora c array B
Python.

14.AbGcTpakTHas CTPYKTypa JaHHBIX CTEK U 04epe/ib: 0a30BbI€ U PaCIIUPEHHbIE
oTepaluu, ux CI0KHOCTb.

15.Cnennduka peanusani 1 CKOPOCTH OCHOBHBIX ONEpPALMA B O4Yepeau Ha
0a3e MaccuBa U CBA3aHHOTO CITUCKA.

16.Cpsi3aHHBIC CIIMCKHU: OAHOHANPABICHHBIC M JBYHANPABICHHBIC — MPUHIIUT
peannzanuu. CpaBHEHHE CKOPOCTH BBINIOJHEHHS] OCHOBHBIX ONepaluil B
CBSI3aHHBIX CITUCKaxX M B JTUHAMHUYECKOM MacCHBE.

17.]lepeBbs, co3maHme AEPEBbEB C TOMOIIBIO CTPYKTYPBI CIIUCOK, Y3JI0B U CChI-
nok. Onepanuu ¢ aepebsiMu. O0Xo1 AepeBa
Tema 12. AnropurMbl NOMCKAa U COPTHUPOBKHU

18. AnroputM OOMEHHON COPTHUPOBKHU, CIOKHOCTH COPTUPOBKU U BO3MOMKHO-
CTH TI0 €€ YJIyYIlIEHHUIO.

19. AnropuT™M COPTUPOBKHU BHIOOPOM, CIIOAKHOCTh COPTUPOBKH U BOZMOXXHOCTH
IO €€ YIYUIIEHHUIO.

20. AITOPUTM COPTHUPOBKU BCTaBKAMH, €TO CIIOKHOCTh. AJITOPUTM OBICTPOTO
MIOKCKa B OTCOPTUPOBAHHOM MaccuBe. CII0’KHOCTh MOMCKA B OTCOPTUPOBAH-
HOM U HE OTCOPTUPOBAHHOM MAacCHBE.
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21.Anroputm coptupoBku lllemna, cI0KHOCTh COPTUPOBKU U BO3MOXKHOCTHU
0 €€ YIYUIIEHHUIO.

22.AnTOpUTM OBICTPOM COPTUPOBKH, CIOKHOCTH COPTUPOBKU U BO3MOKHOCTHU
0 €€ YIYUIIEHHUIO.

23. ANTOPUTM COPTUPOBKHU CIUSHUEM, CIIOKHOCTH COPTUPOBKH.

IIpuMep 3K3aMeHALHOHHOIO OMJIeTA

denepanabHoe rocyiapcTBeHHOe 00pa3oBaTe/ibHOe OK0IKEeTHOE
yupexIeHne BbIcIIero 00pa3oBaHust

«®AHAHCOBBI YHUBEPCUTET ITPU IIPABUTEJILCTBE
POCCUUCKOU OEJEPALINN»
(PuHAHCOBBI YHMBEPCUTET)

JlemapraMeHT aHaJIM3a JAHHBIX ¥ MAIIMHHOTO O0YYEHUS
JucuunnuHa AJITOPUTMBI U CTPYKTYPBI JaHHBIX B si3bike Python
@dakynpTeT HHPOPMAITMOHHBIX TEXHOJIOTUH U aHATN3a OOJIBIINX TaHHBIX

®opma 00yueHUS: OUHASA Cemectp: 2
Hanpasnenue noarorosku: 38.03.05 - busnec-ungopmaruka
[Tpoduns:

3K3AMEHAIIMOHHBIN BUJIET Ne

1. Cpnenuduka TUnu3anuy B A3bIKaX MPOrpaMMHUPOBAHUS (pa3iMyYHbIE acleKThl THIM3a-
un). Peanusanus Tunusanuu B Python. (20 6amios)

2. B crpoke cozpeprkariel mocieaoBaTebHOCTh CJIOB, Pa3/ieieHHbIX 3aliThIMU YAAIUTh
Bce HeueTHble cioBa. OTBET mNpeAcTaBUTb B BHIe CTpoku. Ilpumep: cTpoka
'SIX,SEVEN,EIGHT,NINE,TEN' 6yzner npeo6pa3oBana B: 'SIX,EIGHT,TEN'. (20 6a-
JIOB)

3. Cozpmath mWepapxuio KIaccoB Juisi (PpyKTOB, Tponarommxcs B Marasuue. HMepapxwus
JIOJDKHA cofiepKaTh He MeHee 3 kiaccoB. OOBEKTHI TOJKHBI CO/IEpPKAaTh HE MEHee 2X
aTpuOyTOB M 2X METO/10B. Peann3oBaTrh MexaHH3M aBTOMAaTHYECKOIO MO/IcYeTa KOJIU4e-
CTBa BCEX CO3JIaHHBIX ()PYKTOB M aBTOMATHUECKOTO MPUCBOCHUS KaXI0My DPYKTY yHH-
KaJbHOTO uaeHTuuKaTopa. Heo0XoaMMo 3amoJHUTh CIIUCOK MPEACTAaBUTENSIMU BCEX
KJ1accoB (Bcero He MeHee 10 00BeKTOB) U MPOJEMOHCTPUPOBATH PaObOTY CO3AaHHOTO Me-
xaHu3Mma. (20 6an710B)
ITonrorosuir:

VYr1Bepxnaro:
IlepBblii 3aMeCTUTETD
PYKOBOAMTENS AeTIapTaMeHTa / ®.1.0.

ara
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8. IlepevyeHb OCHOBHOM M JONOJHUTENbHOH y4e0HOIl JINTEepaTypbl, He00X01U-
MO 1JIs1 0CBOCHHSA IMCHMILINHBI

OcHnosnas aiumepamypa.

1. T'ypuxos, C. P. OCHOBBI aJrOpUTMHU3AIMU U NPOrPAMMHUPOBAHUS Ha
Python : yuebnoe mocooue / C. P. I'ypukoB. — Mocksa : MHOPA-M, 2022. —
343 c. — (Bwicmee obpaszoBanue: bakamaspuar). — 96C ZNANIUM.com. - URL:
https://znanium.com/catalog/product/1356003 (mata oOparmienus: 16.05.2023). —
TeKCT : 2IEeKTPOHHBIMN.

2. Ilenynpko, B. M. fI3bIk mporpaMMupoBaHus BEICOKOTO ypoBHs Python.
@OyHKUIMU, CTPYKTYPHI JaHHBIX, JOMOJIHUTEIbHBIE MOAYJIH | yueOHOE ocooue / B.
M. Wenyapko ; FOxHbINA PenepanbHblii yHuBEpcuTeT. - PoctoB-Ha [lony ; Taran-
por : U3narensctBo FOxHOTO (henepanbHoro ynusepcuteta, 2017. - 107 ¢. — 9bC
ZNANIUM.com. - URL: https://znanium.com/catalog/product/1021664 (aara 00-
pamenwus: 16.05.2023). — Tekct : 3MeKTPOHHBIH.

Jlonoanumenvnas numepamypa:

3. Cesepenc, U. Beenenne B mporpammupoBanue Ha Python / Y. Ceepenc.
— 2-e m3A., ucnp. — Mocksa : Hammonanbneiit OTkpbiTeiii YHEBepcuteT «H-
TYUT», 2016. — 231 c. — ObC Yuuepcuterckas 6udimuoreka online. — URL:
https://biblioclub.ru/index.php?page=book&i1d=429184 (mata  oOpameHus:
16.05.2023). — TeKCT : SJIEKTPOHHBIH.

9. Ilepeuenn pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTn « UH-
TEPHET)», HEOOXOAMMBIX /IJI1 OCBOCHUS M CIUNIMHBI

1. Pylru 1.0.9 [DnexTponHbIil pecypc]: caldT. — Pexxum noctyma:
https://pypi.python.org/pypi/pylru.

2. Python Data Analysis Library [9aekTponHbI# pecypc]: caiT. — Pesxkum mo-
cryna: http://pandas.pydata.org/.

3. Python Documentation [DyekTpoHHBIN pecypc]: callT. — Pexxum octymna:

http://python.org/doc/.
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4 Python Standard Library [OnexkTpoHnHbIii pecypc]: cailT. — Pexxum noctymna:
https://docs.python.org/2/library/.

5. Scikit-learn Machine Learning in Python [Dnexrponnsiii pecypc]: caiit. — Pe-

xuMm focrymna: http://scikit-learn.org.

6. OunmanpHbIi caliT npoaykra https://www.python.org/.

7. ITopran ®unancoBoro yuusepcurera http://www.fa.ru/.

8. Karanor kypcos UnrepHetr Yuusepcurera Mupopmanmonasix TeXHOIOTH
http://www.intuit.ru/.

9. The Python Tutorial // https://docs.python.org/3/tutorial/index.html.

10. The Python Standard Library // https://docs.python.org/3/library/index.html.
11. SciPy // http://docs.scipy.org/doc/scipy/reference/.

12. NumPy User Guide // http://docs.scipy.org/doc/numpy/user/index.html.

13. DnexkTponHas 6ubioreka @ruHaHCOBOro yHHBepcuTera (Ob)
http://elib.fa.ru/.

14. DnexrponHo-oubamoreunas cucrema BOOK.RU http://www.book.ru.

15. DnexTpoHHO-OMOIMOTEUHAs cucTeMa «Y HuBepcuTeTckast oubnanoreka OH-
JIAMH» http://biblioclub.ru/.

16. DnexTpoHHO-OMOIMOTEUHAst cucTeMa Znanium http://www.znanium.com.

17. DnekTpoHHO-6M6IMOTeuHas cicTeMa u3aaTenbetBa «IOPAVT
https://urait.ru/.

18. DnexTpoHHO-OMOIMOTEUHAs crucTeMa u3aarenbeTa [Ipocnekt
http://ebs.prospekt.org/books.

19. DnekTpoHHO-OUOIMOTEYHAs CUCTEMa H31aTeIbCTBA «JIaHbY
https://e.lanbook.com/.

20. DnexrponHas 6ubamoreka M3narensckoro goma «I'peOCHHUKOBY
https://grebennikon.ru/.

21. JlenoBas onnaiiH-Onbanoreka Alpina Digital http:/lib.alpinadigital.ru/.

22. Hayunas snexktponHas oubimoreka eLibrary.ru http://elibrary.ru.

23. HanmonanwHas a5ekTpoHHas oubimoteka http://H36.pd/.
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24. CIIAPK https://spark-interfax.ru/.

25. Cuctema Thomson Reuters Eikon.

26. becratubiil kype «OcHoBbl Python-pa3zpabotkuy.
https://practicum.yandex.ru/python-free/

27. TIlporpammupoBanue Ha Python. https://stepik.org/course/67/promo

10. MeToauueckne yKazaHus sl 00y4alOIIMXCS M0 0CBOEHHUIO JUCHUIJINHBI

JIeKIMOHHbBIE 3aHSTHSI TIPOBOMAATCS B COOTBETCTBUHM C TEMATHYCCKUM ILIa-
HOM, IIPH U3JI0KCHUM MaTepualla peKOMEHIYETCsl HCIIOb30BaTh MPE3CHTAINH B
cpene PowerPoint mporpammusiit kox u3 Jupyter Notebook u dparmenTs nmevar-
HBIX MATEPHUAJIOB 110 TEME JICKIIUH.

B Xo0/1¢ MHTEPAKTUBHBIX 3aHATUN CICAYET MPOBOIUTH Pa300p KOHKPETHBIX
IPUMEPOB IpOorpaMMHOTo Koza u3 Jupyter Notebook.

[MpoBeneHre MPAKTUYECKUX 3aHATHI OCYIIECTBISCTCS B KOMITBEOTEPHBIX
KJIaccax W BKJIFOUACT B ce0sl peaii3alliio BCEX ATANOB MPOSKTUPOBAHUS U Pealiu-

34l aJIrTOPUTMOB.

11. Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOT U, HCIIOJIb3yeMbIX IPH OCYIIECTB-
JICHMH 00pa30BaTeIbHOIO Mpoiecca o AUCHUIINHE, BKIKYas nepevyeHb He-
00X01UMOTI0 MPOrPaAaMMHOI0 odecredeHuss 1 UHPOPMANUOHHBIX CIIPABOYHBIX

CUCTEM

11.1. Komniekm AuyeH3Uu0HHO020 NPO2PpaAMMHO20 06ecne4eHusi:

1. [TakeT 0UCHBIX TPOTPAMM.

2. AatuBupyc Kaspersky.

3. HuctpubyTtus Python Anaconda (cBoGomno pacnpoctpansemoe [10).
4. bpaysep Google Chrom.

5. ®annoseii MeHekep Far.
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11.2. CoepemeHHbIe npogheccCuOHAIbHbIE 6A3bl AHHbBIX U UHHOPMAYUOH-

Hble cnpdeo4Hble cucmemul

1. UudopmanimoHHo-nipaBoBas cuctema «["apant».
2. UndopmannonHo-nipaBoBas cucreMa «KoncynpranT [Lmrocy.
3. DnexTponHas >HIMKIoneaus: http://ru.wikipedia.org/wiki/Wiki
4.Cuctema KOMIUIEKCHOTO packpbiTusi uHpopmanuu «CKPUH» -
http://www.skrin.ru
11.3. CepmughuyuposaHHble npo2pamMMHbie U annapamHsle cpedcmea

3awumsl UHHOpMaAyuu - He UCTIOTB3YIOTCS.

12. Onucanue MarepUAJIbHO-TEXHUYECKON 0a3bl, HEOOXOAMMOH IJIs1 OCYy-
LIEeCTBJICHUS! 00Pa30BATEILHOIO MPOLECCA MO0 AMCHMILINHE

MarepuanbHO-TeXHHUUECKass 0a3a OUHAHCOBOTO YHUBEPCUTETA, HEOOXOIU-
Masi JJi OCYIIECTBIIEHUsI 00pa30BaTENIbHOTO MpoIiecca 1Mo JAHHOM AUCLUIUINHE, B
cootBeTcTBUM ¢ TpeboBaHusmMu ®OC BO BkiroyaeT B ceOs crieliualIbHbIC TTOMe-
HIEHUS JIJIS1 POBEAEHUS JIEKIIUI, CEMUHAPCKUX 3aHATHIA, TPYNIOBBIX U UHIANBUITY-
QJIBHBIX KOHCYJIbTALMI, TEKYILETO KOHTPOJIA U ITPOMEKYTOYHOM aTTeCTallu; I0-
MEUIEHUSI YKOMIUJIEKTOBAaHbI CIEUUATU3UPOBAHHON MEOENbl0 U TEXHUYECKUMU
cCpelcTBaMH 00y4YeHUs, HEOOXOUMBIMH VISl IPEACTaBICHUS HHPOPMAIUA OOJTb-
10N ayJUTOPUHU.

[TomenieHus: 1yisi CaMOCTOSTENIBHON pabOThl CTYJIEHTOB BKJIIOYAIOT B CeOs
OMOIMOTEKY C YUTAIBHBIM 3aJI0M, YKOMIUIEKTOBAHHYIO B COOTBETCTBUU C CYIIIE-
CTBYIOIIMMHU HOPMaMHU HEOOXOIUMOMN y4eOHOU U yueOHO-METOIMYECKON JInTepa-
TypOH U MHBIMH MaTepHallaMU; MEIUATEKy C BBIXOJAOM B MHTEpHET, KOMIIbIOTEP-
HBIE KJIACChI C BO3MOKHOCTBIO pab0Thl B IHTEpHET; ayTMTOPUU JJIsl KOHCYJIbTaIlH-

OHHOM JICSITCIILHOCTH.
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