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1. HamMeHoBaHHEe TUCHUNIJIHHBI

«ANTOPUTMBI M CTPYKTYPBI JaHHBIX B si3bIke Pythony.

2. llepeyeHb IIAHUPYEMBIX Pe3yJbTATOB OCBOEHHSI 00pa30BaTeIbHOW MPO-

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

HHSA ¥ IVIAHUPYEMBIX Pe3y/ibTATOB 00y4YeHUsl 1O JUCIUIINHE

KPUTHYECKH aHAJIH-
3UpoBaTh,  0000-
IaTh U CHCTEMATH-
3UpoBaTh  MHPOP-
MAIHi, HCIOJb30-
BaTb  CHUCTEMHBIN

MBIX JaHHBIX U HH(pOpMa-
IIUU, TPAMOTHO pealln3yeT
mporeccsl ux cbopa, 00-
paboTKM W UHTepIpeTa-
oA

Kon komme- | HammeHnoBaHue Nuauxatopsl goctu:ke- | PesyabTaTel  00ydyeHHs
TeHUHH KOMIIeTeHIUH HHUA KOMIIeTeHUMHU (yMeHUS1 U 3HAHUsI), CO-
OTHECeHHbIe ¢ WHIMKA-
TOpaMH  JI0CTHKEHHS
KOMMETEHIIHH
YK-4 CnocoOHocth  uc- | 1. Mcionb3yetr ocHOBHBIE | 3HATb: METOABI M Cpej-
MOJIB30BaTh  IPH- | METO/BI U CPECTBA MOTY- | CTBA TOJIYYEHUs, Tpe-
KIIQJIHOE Mpo- | YeHUs, TPEACTABICHUS, | CTABIICHUS, XPaHEHUS U
rpaMmMHOe oOecre- | XpaHeHHss W O00pabOTKH | 00pabOTKHU TaHHBIX.
YeHHE TMpHU pelle- | JaHHBIX. YMeTb: nonyvarb, Ipen-
HUM  1podeccuo- CTaBJISATh, XPaHUTh U 00-
HAJIbHBIX 3a/1a4 pabaThIBaTh JaHHBIE.
2. JleMoHCTpUpYET Biajie- | 3HATH: OCHOBHBIE TIPO-
HUE npoeccuoHalb- | PECCHOHANBHBIC TTAKEThI
HBIMM TaKeTaMH TpU- | TPUKIATHBIX TPOTPaMM.
KJIQJHBIX IPOTPAMM. YMeTh:  HCIONB30BaATh
npodeccuoHanbHble Ta-
KEeThl TMPUKJIQJIHBIX TIPO-
rpaMM.
3. BoiOupaer HeoOxomu- | 3HATH: PBIHOK MPUKIAI-
Moe mpukiagHoe 1mpo- | Horo [1O.
rpaMMHOe obecrieueHe B | YMeTb:  (OpMHUPOBATH
3aBUCUMOCTH OT pelIae- | KpUTEpUU BBEIOOPHI U OCY-
MOM 3a7a4u. niecTBIATH BbIOOD [10.
4 Ucnonp3yer mpuKian- | 3HaTh: npukiagroe [10.
HOE TIPOTpaMMHOE o0ec- | YMeTh: pemaTh KOHKPET-
MeYeHUe [UIsl PEILICHUs | Hble MPHUKIAIHBIC 3a/Ia4H.
KOHKPETHBIX  MPHUKJIAJI-
HBIX 3a]1a4.
VK-10 Cnoco6HocTh oCy- | 1. UeTko omuchiBaeT co- | 3HATH: Tporecchl coopa,
HIECTBIISATh TIOWCK, | CTaB U CTPYKTYpPY TpeOye- | 00pabOTKHU U MHTEPIIpETa-

MU MHPOpMauu
YMeTh: onucheiBaTh OIU-
ChIBAE€T COCTaB M CTPYK-
Typy TpeOyeMBbIX JaHHBIX
1 uHbopMaluu




MOAXO ISl perie-
HHUSI IIOCTaBJICHHBIX
3a7a4

2. OOOCHOBBIBaET CYIII-
HOCTh  TIPOMCXOJISIIETO,
BBIABJIICT 3aKOHOMCPHO-
CTH, TOHHMaeT TPUPOLY
BapHuadenTbHOCTH

3. ®opmyIUpyeT NPU3HAK
KJIacCU(UKALUU, BBIJIC-
JSET  COOTBETCTBYIOIIUE
€My TPYIIITBI OTHOPOIHBIX
«O0BEKTOB», HUACHTU(DU-
UpyeT oOIIe CBOWCTBA
AIIEMEHTOB 3TUX TPYII,
OIICHUBACT TIOJTHOTY pe-
3yNbTaTOB Kiaccuduka-
[[UW, TIOKA3bIBACT TIPH-
KIIQJTHOE HA3HAYCHHE
KJ1acCU(UKALMOHHBIX

TPy

4. TI'pamMOTHO, JOTHUYHO,
apryMeHTHpoBaHO  (op-
MHUPYET COOCTBEHHBIC
CyXKIeHHus U oneHku. Ot-
au4aeT (QaxkTel OT MHe-
HUH, UHTEPIIPETALNA,
OLICHOK U T.J. B Paccyx-
JEHUSAX JIPYruX Y4acTHHU-
KOB JIESITEJIbHOCTH.

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

3HATh: NPUHLUIBI ONU-
CaHUs 3aKOHOMEPHOCTEH
Y BaprabeTbHOCTH
YMeTb: 000CHOBBIBATH
CYIIHOCTh  IMPOUCXOMS-
IIEro

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

YMeTb: BBRIIOJHATH Kj1ac-
CU(PUKALUIO U OIICHUBATH
MOJIHOTY BBIITOJIHEHHMS
KJ1accu(puKaIum.

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

3HATH: TMOIXOIBI K OIH-

CaHUIO COOCTBEHHOTO
MHCHHUA.
YMmerh: MNpEaACTaBJIATH

CBOIO TOUKY 3pEHHSL.

3. MecTo IMCUUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrPaMMbl

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

OU3HECOMY.



4. O0beM TMCUMILIMHBI (MOAYJIs1) B 32a4eTHBIX €IMHUIAX U B aKaJeMUYeCKUX
yacax ¢ BblJleJIeHHEeM 00beMa ayIMTOPHOM (JIeKIMU, CEMUHAPBI) H CAMOCTOS-

TeJbHON PadoThI 00y4aKOIIUXCS

Bun 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
AUCHUILIMHBI
Konmaxmmnasa paboma - 100 50 50
AyoumopHnuie 3anamusn
Jlexyuu 32 16 16
Cemunapul, npakmuue- 68 34 34
CKUe 3aHsAmusl
CamocmoamenvHnasn 116 58 58
paboma
Bun npomexyTouHoi 3a4eT, SK3aMeH 3auer 9K3aMeH
aTTeCTalluu
Bun Texyiiero KoHTpouis KonTponbubie KonTponbpHas KonTponsHas
paboThl pabora pabora

5. Conep:kaHue IUCHUILIMHBI, CTPYKTYPHPOBAHHOE MO TeMaMm (pa3aesnam)
AUCHUILVIMHBI ¢ YKa3aHHEM HX 00beMOB (B aKaJeMHYEeCKHX 4acax) U BUIA0OB

Y4eOHBbIX 3aHATHH

5.1. Codeprcanue ducyuniuHel

Tema 1. BBenenune B nporpaMmmMupoBanue Ha Python

Oomrast uapopmarus o s3bike Python. ictopus si3bika mporpaMMUpPOBaHNS,
€ro CBsI3b C APYTUMH SA3bIKAMH ITPOrPaMMHUPOBAHHUS, PacpocTpaHeHHOCTh Python
¥ OCHOBHBIE C(ephl €ro MPUMEHEHHS. 3HAKOMCTBO C MEPBBIMU MTPUMEPAMH KOJ1a
Ha Python. ®unocodus Python.

bazoBas undopmanus o s3pike Python. OcHoBHbIE THIBI aHHBIX. OCHOB-
HBIC YHCJIOBBIC TUIIHI JAHHBIX U OTIepaIluy Ha/l HUMUA. MaTeMaTH4ecKre onepanuu
HaJl YUCJIOBBIMU TUTIaMM JaHHBIX. [I[peoOpa3zoBanue TUTIOB NaHHBIX. [lepeMeHHbIe

u crieninuka ux oObsaBieHns. CTaTudeckas U TMHaAMHYecKas: Tunu3anus. Pabora

4



C MIepeMeHHBIMU. YTIpaBIieHHE NaMsIThIO U cOopka mycopa B Python. UmenoBanue
NEPEMEHHBIX.

Pabota co cTtpokamu: co3faHue CTPOK, CIelHaibHble CUMBOIBL. MHIEKCH-
pOBaHHUE CTPOK, MOJyuYeHUE Cpe30B CTPOK. OCHOBHBIE (PYHKIUH AJs1 pPabOTHI CO
cTpokamu. BriBo Ha akpaH (paboTa ¢ pyHKIHen print) u popmMaTipoBaHUE CTPOK.
Pazniunbie moaxo/s! K GOpMaTHPOBAHUIO CTPOK, POPMATHPOBAHUE C TOMOIIBIO f-
ctpok. Pacmmpennoe ¢popmatupoBanue B Python.

Tema 2. Ynpapisiiomue KOHCTPYKIUH, CIIUCKA U KOPTEKHU
YupasJsromue KoHCTpyKiuu B Python. Bynes Tum: o0bsBiIeHNE U onepa-

un. Oneparnuu cpaBHeHus B Python. Ycmosabie onepatopsl B Python. Peanmnsa-
1M 3ama4yu case B Python.

[uker B Python: while, for. Criertuduka nukinos B Python. dyukium range
U enumerate ¥ UX MCIIOJb30BaHKE B I[HKJIAX.

Crucku u kopTesku B Python. Crieruduka CIiucKoB U MX OTIHYNE OT MACCH-
BoB. Co3/1aHUE CMHCKA, OTICPUPOBAHME BIIOKCHHBIMHU CIIMCKAMHU, KOIHPOBAHUE
CIMCKOB, ONCPAIIMH HaJI CIIMCKAMM: HHAEKCAIIUSA M CPE3bl; H3MCHEHUE CITUCKA,; T10-
UCK, COPTHPOBKa M 00X0; u3MeHeHue crucka. Koprexxu B Python: cunTtakcuc,
crieniuduKa UCIOIH30BaHHUS.

Tema 3. CiioBapu, MHOKECTBA U BbIPAKEHUSI-TEHEPATOPbI
CnoBapu Python. CrnoBapu: cemaHTHKa, CHHTAKCHC CO3JaHHs, ONEPAIUU

HaJ[ CJIOBApsIMU, TIEpeOOp 2JIEMEHTOB CIIOBAPSI.

MmuosxecTtBa B Python. MHuoskecTBa: ceMaHTHKa, CHHTAKCHUC CO3IaHHMsI, OIIe-
pauuu Haja CJIoBapsMu, Tepedop 31aeMeHTOB cioBapsa. Crnenuduka onepamnuii ¢
MHOXxecTBaMu B Python.

Bripakenus-reneparopsl B Python. BeipakeHus-reHepaTopsl Il CIIMCKOB:
CeMaHTHKa U cuHTakcuc. [lpumep: 3amada mpuBeIEHUs CINHCKAa K "MIOCKOMY"
BUAY. BrIpaxxeHHs-reHepaTtophl 11 MHOKECTB U ciioBape. Kelcsl nenosb3oBa-
HUS U IPOM3BOJUTEIIBHOCTh PELICHUI C UCOJIb30BAHUEM BBIPAKEHUN-TEHEPATO-

pOB.



Tema 4. PyHkumnu
Oyukuuu B Python: o6mas cemantuka. Co3nanve (QyHKIUH U €€ BbI3OB.

Pacrnonoskenue onpeaenenuii GpyHkiuii. AHoHumMHbIe Gyuknuu B Python. Heo0s-
3aTeNbHbIE MapaMeTphl YHKIIMHA U COTTOCTaBJICHUE 1O KiItouaM. Bo3BpareHnue He-
CKOJIBKHX 3HaUeHUH n3 QyHKIMHU. PacriakoBka 1 3armakoBKa mapaMeTpoB QyHKITUH.
AHHOTAITMU ¥ JOKYMEHTHpOBaHUE QyHKINN. [ T00ambHbIC 1 IOKATBHEIE TTIEPEMEH-
HBIE.

Tema 5. Padora ¢ ¢pailsiamm 1 00pad0TKa HCKJIKYUTEIbHBIX CUTY AU
O0paboTtka uckiodeHui B Python: keiichl it ncnoib3oBanus. MHCTPYK-

s try ... except ... else ... finally. Kitaccel BerpoeHHbIX nckimoueHuit. Co3naHue
[10JIb30BaTENbCKUX UCKItOueHUH. MHCTpyK1Ms assert.

Pa6ota ¢ daitnamu B Python. Konmemnus daiina B coBpeMenHbIx OC 1 5A3b1-
Kax nporpamMmupoBanus. Onepanuu ¢ gailiiaMmu: OTKpbITHE/3aKpbITUE (aiiia, yTe-
HHE ¥ 3alTUCH U APYTHE METOJIbI IJIsl paboThI ¢ aitnamu. MHcTpykums with ... as u
€€ UCMOJIb30BaHue sl (haitsioB.

CoxpaHeHue 00beKTOB B (paiii ¢ momorpto moyJs pickle u shelve. Monyib

CSV.

Tema 6. Moayiu ¥ naKkeTbl
Moynu u makeTsl B Python: moxo/1 K CTpyKTYpHUPOBAHHIO IPOTPAMMHOTO

KOJ1a C TIOMOIIIBbIO Mo TyJIel 1 makeToB. CuHTakcuc umnoptupoBanus B Python. Co-
31aHue U padbota ¢ maketamu B Python. TToBTopHas 3arpy3ka MoyJiei.

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

Tema 7. BBeieHue B 00beKTHO-OPHEHTHPOBAHHOE MPOrPaAMMUPOBaHUE
[Ipeanoceuiku u uctopus nosieiaeruss OOIL. O6wexTsl u kiaaccsl B OOIL.

[Tpunuunel U ocHoBHBIe MexaHu3Mbl OOII. Jloruka paboTsl abcTpakiuy, MHKAM-

CYJISIIIAU, HACTIEIOBAHUSI U TTOTUMOp(du3ma.



Python kxak 00bEeKTHO-OpPUEHTHPOBAHHBIN SI3BIK IPOTpaMMHUpOBaHus. ba3o-
BbIe Bo3MoxkHOocTH OOIT B Python: cozmanue kinaccoB 1 00bEKTOB; HACIICIOBAHHE
U nonuMoppu3M; QyHKIMs super(); MpoBepKa NPUHAIEKHOCTH K Kiaccy. bazo-
BbIe TUIBI B Python.

Tema 8. O0beKTHO-OpHEHTHPOBAHHOE MporpaMMupoBanue B Python
MeTo/IbI KJTAaCCOB U CTaTHUYSCKHE ITepEeMEHHBIC U MeTo bl B Python. Ympag-

JICHHE TOCTYIOM K aTpuOyTaMm Kiacca B Python. /lunamMudeckue onepanuu ¢ aTpu-
Oyramu u mHTpOocHekws B Python. Mcrnonb3oBanue crieualibHBIX METOMIOB IS
pacmupeHHoro (yHKIMOHANa MOJIb30BaTENbCKUX KiaccoB. Kelic mocTpoeHus
Uepapxuu KIaccoB.

Tema 9. BBenenne B GQyHKIIMOHATbHOE MPOrPAMMHPOBaHHE
[TapagurMel 1 UOAMOMBI TPOTPAMMUPOBAHHMS, 001Iast KOHLETIHS (DYHKIIHO-

HAJIBHOTO IpOrpaMMupoBaHus. OYHKIIMOHAIBHBIE SI3bIKU POTPaMMHUPOBAHUSI.

OyHKIMHK "TpakaaHe MepBoro kiacca', yHKIMH BBICIIETO MOPSIKA, 3aMbl-
KaHus, QyHKIMKM 0e3 moOOYHBIX 3P (HEKTOB, peKypcHsi, XBOCToBas pekypcus. He-
U3MEHsIEMbIE CTPYKTYPBhI JaHHBIX. ITMOMBI, pacripocTpaHeHHbIE B (YHKIIMOHAb-
HBIX SI3BIKaX TPOrPAMMHUPOBAHUS: HTEPATOPHI, TOCIEA0BATEIHLHOCTH, JICHUBHIC BbI-
YHCIICHUS, COMTOCTABIIEHUE C 00Pa3IIOM, MOHAJIBI.

DeMeHThl (PYHKIIMOHAIBHOIO MporpamMmupoBanus B Python: ¢yHkimm —
rpakJaHe TIepBOro Kiacca; riodabHbIe U JIOKAIbHBIC TepeMeHHbIe B Python; Bito-
»KCHHbIC QYHKIIMM U 3aMbIkaHus B Python.

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

Tema 10. ®yHKIHOHAILHOE MpOorpaMmmupoBanue B Python
[Toxxoma: map, filter, reduce. Peanu3zarus ¢pyuaxuuii map, filter, reduce B Py-

thon. Ureparopsr B Python, utepupyemsiii Tun nanabix. Moayss itertools. @yHk-
IIUKM-TCHEPATOPhI U BhIpaXKEHUs-reHepaTopsl B Python.

Tema 11. CTpyKTYpBI JAHHBIX: MACCUBBI, CTEKH, O4Yepeau, CIIMCKH.
BBeneHue B aHaIM3 CII0KHOCTH aJITOPUTMOB.



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

CJIOKHOCTh OTeparuii paboThl ¢ AMHAMUYSCKUMH MaCCHBAMHU.

CTCK, OoIIcpanm CO CTCKOM. PeaHI/IBaHHH CTCKa. Oqepem,, OoIrIcpamnumu ¢ 04c-

pEAaAbIO. P caJin3alursa OUCpCau. CBs13HBIE CIIMCKH, BApUaHThI CBA3aHHBIX CIIMCKOB.

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

BaHUC B IIPHUKIIAJHBIX 3a/1a4aX.

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

pHaIUsiIMH); COPTHUPOBKA BBIOOPOM (M3BJICUECHUEM); COPTHUPOBKA BKIIOYCHUEM

(BcTaBKamM).

OddexkTuBHBIE METOABI COPTHUPOBKHU: OBICTpasi COPTUPOBKA; COPTHUPOBKA

]_Heﬂﬂa; COPTHUPOBKA CIINAHHUCM. CpaBHeHI/IG Pa3INYHbIX COPTUPOBOK.

5.2. Yue6HO-memamuyeckuili n1aH

TpyaoemkocTh B yacax ®opmbI
KonrakTHas padora - Camocro- TeKYILIero
Ne HaumeHoBaHue
AynuTopHasi padora ATeJIbHasA KOHTPOJIA
TeM (pa3aesioB)
n/n Beero | OOmas, | Jlek- | CemuHapsl, padora yceBaeMocTH
AUCHUTLTMHBI
B T.4.: nnn IIpaKTUIC-
CKHE 3aHSTHS
CamocrosiTeTpHOE
Beenenune B 1po- pelieHne 3a1a4
1 rpaMMHpPOBAaHHUE Ha 14 6 2 4 8 (mporpammupoBa-
Python HUE), BBICTYIUUICHHE
Ha CeMHHape
CamocTosiTenbHOe
VYnpassomue peuienue 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 BBIPAKECHUSA- 18 8 2 6 10 (mporpamMmupoBa-
reHepaTophl HUE), BBHICTYIUICHHE
Ha CeMHHape
CamocTosiTenbHOe
pelieHue 3aj1ad
4. OyHKIIH 20 10 4 6 10 (mporpammupoBa-

HUE), BBICTYIUJICHHE
Ha CEMHMHape




Pabota ¢ daiinamu

CaMOoCTOSTEIBHOE

65pab pelieHue 3aj1au
oo B I T B B B e
- HUE), BBICTYIUICHHE
Y Ha CEMHMHAape
CamocrosiTenpHOE
pelieHue 3aj1a4
6. Moynu u makeTsl 20 10 4 6 10 (mporpammupoBa-
HUE), BBICTYIUICHHE
Ha CeMHHAape
CamocTosiTenbHOe
BBenenne B 00b-
€KTHO-OPUEHTUPO- petienme Janat
! BaHHOE P npor paM 1o ° ° ° 10 (nporpaMmHposa-
i OBaHI/Iep p HUE), BBICTYIUICHHE
P Ha CEMHUHape
CamocTosTenbHOoe
OOBbeKTHO-OpHUEH-
TUPOBAHHOE  TIPO- PELIICHIE Janat
8. p p 22 12 4 8 10 (mporpamMMupoBa-
rpaMMHPOBAHHE B
Python HUE), BBICTYIUICHHE
HAa CeMHHApe
CamocTosiTenbHOe
Beenenue B ¢yHK- pelieHue 3a1au
9. LMOHAJIBHOE  IPO- 16 6 2 4 10 (mporpammupoBa-
rpaMMHUPOBaHUE HUE), BBICTYIUICHHE
Ha CEMHMHape
CamocTosiTenbHOe
D yHKIMOHAIBHOE pelienue 3a1a4
10. POrpaMMHUPOBa- 18 8 2 6 10 (mporpammupoBa-
Hue B Python HUE), BBICTYIIJICHUE
Ha CeMHHape
Crpykrypsl  jan CamocTosTenbHOoe
HBIX: MaCCHUBBI PCLICHAE Janat
H CTeK.I/I oye GIII/I’ 20 10 ‘ ° 10 (nporpammHposa-
CHHCK’H e, HUE), BBICTYIUICHHUE
Ha CeMHHape
CamocTosiTenbHOe
A pelieHue 3aj1a4u
12. ATOPUTMBI  TO- | 16 8 2 6 8 (HpOrpaMMHPOBa-
MCKa U COPTHPOBKHU
HUE), BBICTYIUJICHHE
Ha CEMHHAape
B nenom mo gucru- CormacHo  yue0-
TUTHHE 216 100 32 68 116 HOMY IUIaHy: KOH-
TPOJIbHBIE PAOOTHI
Hroro B % 46 32 68 54




5.3. CodepotcaHue ceMmuHapoe, npakmu4eckux 3aHsamutl

HaumeHoBaHue TeM
(pa3neJioB)
AMCUUTNJIMHBI

IlepeuyeHb BONPOCOB 111 00CYXKIE€HHUS HA CEMH-
HAPCKMX, IPAKTHYECKUX 3aHATHSAX, pEKOMEH-
AyeMble HCTOYHUKU U3 pa3aesioB 8,9 (yka3biBa-
eTcsl pa3/iesi M MOPSAKOBbII HOMEP UCTOYHHUKA)

DopMbI
NMpoOBeIeHUs
3aHATHH

1. BBenmenwe B mpo-
rpaMMHUPOBAHHUE Ha

Python

YcranoBka Python, ycranoBka mguctpuGytuBa
Anaconda. Pabota B HUHTEpaKTHBHOM pEKUME UH-
teprpetatopa. HTepakTrBHAs o6onouka [Python
notebook: MpUHIKIIEI PAOOTHI U TPUMEHEHUSI.

Uemounuku: 8.1; 8.2; 8.3

NHnuBuayanbHOE BBIOJIHE-
HHUE 3aJlaHu{, TPYNIIOBOU
pa3bop pe3yabTaTOB BBINOJI-
HEHUs 3a7aHuil (HE MEHee
30% BpeMeHH Ha WHTEpakK-
TUBHBIE TEXHOJIOTUH)

2. Yopapismouye KoH-
CTPYKIIMH, CIIUCKU U
KOPTEXKH

ba3zoBble 4MCIOBBIE TUIBI, CTPOKH, CIHMCKH, CIIO-
BapH, epeMeHHbIe, 0a30BbIE ONIEPATOPHI.

Uemounuku: 8.1; 8.2; 8.3

WNHnuBuayanbHOE BBITOJIHE-
HUE 3aJaHui, TPYNIOBOU
pa3dop pe3yabTaTOB BBIIOJ-
HEHUs 3aJaHuii (HEe MeHee
30% BpeMeHH Ha WHTEpakK-
TUBHBIE TEXHOJIOTUH)

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

MmuoxectBa B Python. MHokecTBa: ceMaHTHKa,
CUHTAKCHUC CO3/IaHMs, OllepalMy HaJ CIOBAPSMH,
nepedop aneMeHToB cioBaps. Crnenuduka onepa-
il ¢ MEHOKecTBamu B Python. Breipakenusi-rene-
paropsl B Python. BeipakeHus-reHepaTopsl JIs
CIIMCKOB: CEMaHTHKA U CUHTaKCHC.

Uemounuku: 8.1; 8.2; 8.3

WNHnuBuayanbHOE BBIOJIHE-
HUE 3aJaHui, TPYNIOBOU
pa3dop pe3yabTaTOB BBIMOJI-
HEHUS 3aJaHuii (HEe MeHee
30% BpeMeHH Ha WHTEpaK-
TUBHBIE TEXHOJIOTUH)

4. Oynkunn

Co3nanue ¢yHKUUH, 006JacTb BUIUMOCTH IEpe-
MEHHOH, TMepefadya apryMeHTOB B (YHKIIHIO.
JIsamOaa-¢yHKIMH.

Uemounuku: 8.1; 8.2; 8.3

WNHauBuyanbHOE BBINOJIHE-
HHUE 3aJlaHA{, TPYNIOBOU
pa30op pe3yabTaTOB BBIIOJI-
HEHUs 3a7aHuil (HE MEHee
30% BpeMeHU Ha HMHTEpaK-
TUBHbIE TEXHOJIOTHH)

5. PaGora ¢ daitnamu u
o0paboTka HCKIIOYH-
TEJbHBIX CUTYalui

Hcknroyenus. HNuctpykuus try...ex-
cept...else...finally. Kitaccel BCTpOCHHBIX HCKITIO-
yeHuil. Co3laHue MOJIb30BaTENILCKUX HCKIIOYE-
Hui. MHCTpYyKIus assert.

Pabora c gaitmamu B Python, omepamuu ¢ daii-
JaMH: OTKpbITHE/3aKphITHE (paiina, yTeHue U 3a-
MUCH U JIpYyrHe METOJbI JUIsl paboThl ¢ (ainamu.
Wucrpykims With ... as u ee UCMOIB30BaHUE IS
daiinos.

Uemounuku: 8.1; 8.2; 8.3

WHauBuyanbHOE BBINOJIHE-
HHUE 3aJlaHA{, TPYNIOBOU
pa30op pe3yabTaTOB BBIOJI-
HEHUs 3a7aHuil (HE MEHee
30% BpeMeHU Ha HMHTEpaK-
TUBHBIE TEXHOJIOTHH)

6. Monynu u makeTbl

YcrpoitcTBO MOIyIIel U TAKETOB, HHCTPYKIIUH iM-
port u from. Co3nanne COOCTBEHHBIX MOJIYJEH U
MaKETOB.

UHemounuxu: 8.1; 8.2; 8.3

NunuBuayanbHOE BBINOIHE-
HHUE 3aJlaHdul, TPYNIOBOU
pazbop pe3yIbTaToOB BHIMOJ-
HEHMs 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 TIOJIUMOP-

¢usm; pynkuus super().

Uemounuku: 8.1; 8.2; 8.3

NunuBuayanbHOE BBITIOHE-
HUE 3aJaHuid, TPYNIOBOMN
pa3bop pe3yabTaTOB BBIIOJI-
HEHUS 3aJaHuil (He MeHee
30% BpeMeHH Ha HMHTEpaK-
TUBHBIE TEXHOJIOTHUH)

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

MeToibl KJIACCOB M CTATUYECKHE NEPEMEHHBIE U
metonsl B Python. Yopasienue 1ocTynom K aTpu-
Oyram kiacca B Python. Jlunamuyeckue onepamuu
¢ atpubyramu ¥ uHTpocHeknus B Python. Mcmnosib-
30BaHUE CIIEHUAIBHBIX METOJOB ISl PACIIUPEH-
HOro (yHKIIMOHAaJa MOJIb30BAaTEIbCKUX KIIACCOB.
Kelic moctpoenus nepapxuu Kiaccos.

Uemounuku: 8.1; 8.2; 8.3

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

9. Beenenue B GhyHKIH-
OHAJILHOE TIPOTPaMMHu-
poBaHue

OneMeHTbl (YHKIIMOHAJIBHOI'O IPOrpaMMHUpOBa-
Hust B Python: ¢yHkumm — rpaxmane mnepBoro
KJ1acca; Tri00ajibHble U JIOKaIbHbIE IEPEMEHHBIC B
Python; BioxxeHHbie QyHKINMU 1 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 BBIIOJ-
HEHUs 3aJaHuii (HEe MeHee
30% BpeMeHH Ha WHTEpakK-
TUBHBIE TEXHOJIOTUH)

10. ®yHKUMOHAIBHOE
IIPOrpaMMUPOBAHUE B
Python

Peanmusanus pynkuuit map, filter, reduce B Python.
Htepatopsl B Python, utepupyemsblii THIT JaHHBIX.
Monys itertools.

Uemounuku: 8.1; 8.2; 8.3

NHnuBuayanbHOE BBINOJIHE-
HUE 3aJaHui, TPYIIOBOU
pazbop pe3yIbTaToOB BHIMOJ-
HeHMs 3a7aHuil (HEe MeHee
30% BpeMeHU Ha HMHTEpaK-
THUBHBIE TEXHOJIOI'HN)

11. CtpykTypsl 1aH-
HBIX: MaCCHUBBI, CTEKH,
ouepeu, CIIUCKU

MaccuBbl 1 UX OTJIMYKE OT ciucKoB B Python. [{u-
HaMHU4YECKHE MACCHBBI, CIOKHOCTb OIEpallUi pa-
00ThI ¢ AMHAMUYECKUMHU MacCHBaMH.

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

UHemounuru: 8.1; 8.2; 8.3

WNunuBuayanbHOE BBINTOJIHE-
HUE 3aJaHui, TPYIIOBOU
pazbop pe3yIbTaToOB BHIMOJ-
HeHMs 3a7aHuil (HEe MeHee
30% BpeMeHU Ha HMHTEpaK-
TUBHBIE TEXHOJIOTHUN)

12. Anroputmsl noucka
U COPTUPOBKU

Peanmuszanms Ha Python mpocteix MeTomoB copTu-
POBKHU: OOMEHHbIE COPTHUPOBKH (C pa3IMYHBIMU Ba-
pHanusIMu); COPTUPOBKA BEIOOPOM (M3BJICUECHUEM);
COPTHPOBKA BKJIIOUEHUEM (BCTaBKaMM).
Peanmuzanmss Ha Python s¢¢exTuBHBIX MeTOIO0B
COPTUPOBKH: OBICTpasi COPTUPOBKA; COPTHPOBKA
[enna; cOpTUPOBKA CIUSTHHEM.

Uemounuku: 8.1; 8.2; 8.3

WHauBuayanbHOE BBINOJIHE-
HHE 3aJaHuil, TPYNIOBOI
pa3bop pe3yabTaTOB BBIOJI-
HEHUs 3a7aHuil (HE MEHee
30% BpeMeHH Ha HMHTEpaK-
TUBHBIE TEXHOJIOTHH)

11




6. IlepevyeHb yueOHO-METOIHIECKOTO 0DecTIedeHHs IJIsl CAMOCTOSITEIbHOM pa-

00THI oﬁyqamumxcﬂ o AMCIOMIIJIMHE

6.1. IlepeueHb 8onpocos, oMeoOIAUMbBIX HA CAMOCMOSIMEAbLHOE 0C80€EHUe
ducyunauHsl, HopMsl HeayduUmMoOpPHOU camMocmosimeabHoll paéomul

HaunMmeHoBaHHe TEM
(pa3nesioB) QM CHUTIIMHBI

Hepeqeﬂb BOIIPOCOB, OTBOAUMBIX HA
CaAaMOCTOATECJIbHOC OCBOCHUE

®opmMbl BHEAYAUTOPHOM
CaMOCTOAITEJIbHOH
padoThI

1. BBenenue B nmporpammu-
poBanue Ha Python

Cpena nporpammupoBanusi. Mcnosib3oBa-
HUE IOKYMEHTAIINH.

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

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

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

WNuauBuyanbHOE BHIIOJTHCHHE
3aaHNi C UCIIOJIL30BaHUEM JU-
pyter Notebook.

3. CnoBapu, MHOXECTBa M
BBIPAKEHUS-TCHEPATOPHI

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

I/IHILHBI/II[yaJIBHOG BBITIOJIHCHUC
Sa,Z[aHI/Iﬁ C UCIIOJIB30BaHuEM Ju-
pyter Notebook.

4. Oynkun

BosBpallieHre HECKOJIBKUX 3HAUCHHWH W3
¢yHkuu. PacnakoBka M 3alakoBKa mapa-
METPOB (YHKITUH.

WNuauBuyanbHOE BBIIOJTHEHHE
3aaHNi C UCIIOJIL30BaHUEM JU-
pyter Notebook.

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

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

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

6. Moaynu 1 makeThbl

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

NunuBuayanbHOE BHIOTHEHUE
3aaHNi C UCIIOJIL30BaHUEM JU-
pyter Notebook.

7. BBemenue B OOBEKTHO-
OPUEHTHPOBAHHOE MPOTrpaM-
MHUPOBaHUE

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

I/IHI[I/IBI/II[yaJ'IBHOG BBITIOJITHCHUEC
SallaHI/Iﬁ C UCIIOJIB30BaHuEM Ju-
pyter Notebook.

8. OOBEKTHO-OPUEHTHUPO-
BaHHOE MPOTPaMMHUPOBAHHE
B Python

IIpoBepka NpUHAUIEKHOCTH K KiIaccy M
uHTpocnekuus B Python.

NunuBuayanbHOE BBHIIOTHEHUE
3aJaHNi C UCIIOJIL30BaHUEM JU-
pyter Notebook.

9. BBenmenue B (YHKIHO-
HaJIBHOE MPOTrPaMMHPOBa-
HUE

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

NunuBuayanbHOE BBHITIOTHEHUE
3aaHNi C UCIIOJIL30BaHUEM JU-
pyter Notebook.

10. ®yHKIIMOHANTBHOE MIPO-
rpammupoBanue B Python

OyHKIMI-TeHEPATOPHI U BRIPaKCHUS-TCHE-
paropsl B Python.

I/IH}II/IBI/I}IyaIILHoe BBITIOJITHCHUEC
3a,Z[aHI/II71 C UCIIOJIB30BaHuEM JU-
pyter Notebook.

11. CTpyKTypHl JaHHBIX:
MAacCCHUBBI, CTEKH, OUepeIH,
CIIHCKH

Peanuszanus pasnuuyHBIX BapUaHTOB CBS-
3aHHBIX cIIUCKOB Ha Python.

NunuBuayanbHOE BBHITIOTHEHUE
3aaHNi C UCIIOJIL30BaHUEM JU-
pyter Notebook.

12. Anroput™mbel TIOMCKa M
COPTUPOBKH

CpaBHEHHE pa3IMYHBIX COPTUPOBOK (TIpo-
CTBIX 1 (G (HEKTUBHBIX) C UCIIOJIb30BAHUEM
ux peanuzanuii Ha Python.

I/IH}II/IBI/I)IyaIII)Hoe BBITIOJITHCHUEC
Sa,Z[aHI/Iﬁ C UCIIOJIB30BaHuEM JU-
pyter Notebook.
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6.2. I[lepeuenb 8onpocos, 3adaHuli, mem 0151 n0020MOBKU K meKyuemy
KOHMpOo/10

IIpuMepHBIe BONIPOCHI K KOHTPOJIbHOI padore (1 cemecTp)
Onepanuu HaJi OCHOBHBIMH YHUCIOBBIMH TUITAMH JIaHHBIX.
Oneparu Haj OyJIEBCKUMU MTEPEMEHHBIMH.

Junamudeckas tunmzarus B Python.
[IpeobpazoBanue TumnoB B Python.

Coznanue ctpok B Python.

Opranuzanus u npumep nukia while 8 Python.
Opranuzanus 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 QyHKIui B Python.
11.3anmakoBKa 1 pacnakoBka rnapameTpoB B Python.
12. AHHOTaAIMU ¥ TOKYMEHTUPOBaHUE (DYHKIIHA.
13.Co3nmanne 00bexTOB B Python.
14. YupasieHue 10cTynoMm kK atpubyram kinacca B Python.
15.Brinonaenne uaTpocnekiuu B Python.
16.3ambikanus B Python.
17.Ucnonp3oBanue nexopatopos B Python.
18.Co3nanne co6cTBeHHBIX AekopaTopoB B Python.
19.Komnunarop u uaTepIperatop. JJocCTOMHCTBA M HETOCTATKH.
20.HazoBuTe 1 1aiiTe KpaTKyIO XapaKTEPUCTUKY OCHOBHBIX KJIACCOB SI3bIKOB
IPOrpaMMHUPOBAHUSI.
21.BcTpoeHHble YMCIIOBbIE TUIIHI si3bIKa Python.
IIpuMepHbIe 3a1aHusA KOHTPOJIbHOI padoTsl (1 cemecTp)
1. B cTpoke coaepskaliieit mociae0BaTeIbHOCTh CJIOB, Pa3/ICJICHHBIX 3alsThIMU
yIaJuTh Bce HeUeTHBIE ciioBa. OTBET MpeICTaBUTh B BUJE CTPOKU. [Ipumep:

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

. Y3 criicka crnucKkoB 3J1IeMEHTaMU KOTOPOTO SIBJISIIOTCSI TEKCTOBBIE CUMBOJIBI
coOpaTh CTPOKY, B KOTOPOW BJIOKEHHBIE CIUCKU OOBEIMHEHBI B CJIOBA, a
CJIOBA Uepe3 3ansaTyo 00beIMHEHbI B CTpOKY. [Ipumep cincok Buaa [['E', 'e',
'yl [m, e e, ' YL [ ey [, o', 'e']] Gyser mpeoGpa-

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

IIpumepHbIe BONPOCHI K KOHTPOJIbHOI padoTe (2 cemecTp)
Cnucku. Co3tanue, OCHOBHBIE ONEPALIUH.
OCHOBHBIE METO/IbI CITUCKA.
Koprexu. Co3nanue, OCHOBHBIE METOJbI M OTIEPALIHH.
CnoBapu. Co3nanue, OCHOBHBIE OIIEPALIUU.
Mertoabl AJis pabOThI CO CIOBAPSIMHU.
MuoxectBa. Co31aHnne, OCHOBHbIE METO/IBI U OTIEPAIUU.
[Tepemennsie. [IpaBuina nUMEHOBaHUS TTEPEMEHHBIX.

I[I/IHaMI/I‘-IeCKaH THUIIU3alluA.

© © N o g B~ w b E

Omnepatopbl cpaBHEHUS U JIOTUYECKUE OMIEPATOPHI.

10.Uuctpykius if...else.

11.Uuctpykuus nukia while.

12 Unctpyxkius mukia for.

13.Co3nanue 1 BbI30B (DYHKITHH.

14.Tlepenayda apryMeHTOB (HYHKIIHIO.

15. ®yHKIMU-TEeHEePATOPHI.

16.JIamOna-pyHKIMH.

17.Monynu. Uactpykuuu import u from.

18.ba30Bble MPUHIMITBI 00BEKTHO-OPUEHTHPOBAHHOTO IPOrPaMMHUPOBAHUS.

19.Knacc, metop kiacca, aTpudyT kinacca. OnpeziesieHue Kiiacca U Co3/1aHne
AK3EMILTISIpa Kiiacca.

20.KoHCTpYKTOp U AECTPYKTOP.

14



21.HacnenoBaHue.

22.A6cTpakTHBIE METO/IBI Kiacca.

23. CraTtnyeckue METOIbI Kilacca.
24.CBoiicTBa KJ1acca.

25.Uckmouenusi. O6paboTka UCKITIOUEHUH.

26.1Tonp30BaTEILCKHUE UCKITIOUEHHUS.

IIpumepHbIe 3aJaHUSAA KOHTPOJIbHOI padoThl (2 cemecTp)

1. Co3naTh uepapxuio KJIacCOB i (PPYKTOB, MPOJAIOIIMXCS B Mara3uHe.
Wepapxus nomkHa coaepxatb He MmeHee 3 kiaaccoB. OOBEKTHI TOIKHBI CO-
JepxaTh He MeHee 2X aTpuOyToB M 2X MeToJl0B. Peann3oBarh MexXaHU3M
aBTOMATUYECKOTO MOCUeTa KOJINYECTBA BCEX CO3/AaHHBIX (DPYKTOB U aBTO-
MaTHUYECKOIO MPUCBOEHUS KAXKIAOMY (PPYKTYy YHUKAJIBHOTO HJECHTHU(HUKA-
Topa. HeoOXomuMo 3amoiHUTh CIMCOK MPEACTABUTENSMU BCEX KJIACCOB
(Bcero He MeHee 10 00bEKTOB) U IPOAEMOHCTPUPOBATH padOTY CO3AAHHOTO
MeXaHU3Ma.

2. Peanu3oBath JeKOpaTOp C UMEHEM not_none, KOTOPBIA TeHEPUPYET UCKITIO-
YUTEJBbHYIO CUTYAlMIO €ClU JeKopupyemas (yHKIMs BepHYJa 3HAUCHUs
None. (20 6amioB)

3. Hcnonw3ys renepaTtop ciaoBapei (M HE HCIOJb3Ys KOJI BHE HETO) WHBEPTH-
pOBaTh CJIOBaphb, T.€. CACNIATh KIFOUYH CIOBaps, €ro 3HaYCHUsIMU U HA00OpOT.
3HaueHus, KOTOPhIE B MCXOJHOM CIIOBape TMOBTOPSIIOTCS HE JA00aBISTH B
UTOrOBBIN ciioBapk. [Ipumep: {'a":1, 'b":3, 'c¢":4,'d":3} -> {1.'a, 4:'c'}

4. Peanu3oBaTh JEKOpaTOp ¢ UMEHEM print type, BHIBOISIINNA HA TeYaTh THII

3HA4YE€HUsI, BO3BPAIIAEMOT0 JIEKOpUpPyeMOil (hyHKITUEH.

Kpumepuu 6anneroti oyenku paznuunsvix opm mekyue2co KOHmMpOoJis ycne-
BAEMOCMU COOEPAHCAMCSL 8 COOMBEMCMBYIOUJUX MEMOOUUECKUX PEKOMEHOAYUSX
Jenapmamenma ananuza OaHHbLIX U MAUUHHO2O 00YYEHUSL.
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7. ®OH/I OLEHOYHBIX CPEACTB AJIsl MPOBEACHUS MPOMEKYTOYHON aTTecTauuu

Oﬁy‘lalOI]_[I/IXCH nmo IMCOMIIJIMHE

HGpC‘IGHB KOMHGTGHHI/Iﬁ C YKa3aHHUCM HWHAHUKATOPOB UX JOCTHUKCHUS B IIPO-

11ecce 0OCBOEHUST 00pa30BaTeNIbHOM MporpamMmsbl coaepxkuTcs B pazaene 2. «Ilepe-

YeHb IUIAHMPYEMbBIX Pe3yJbTATOB OCBOECHHSI 00pa30BaTeJIbHON NMPOrpaMmbl

(nmepeyeHb KOMIETEHMH) C YKa3aHNEM UHAUKATOPOB MX JOCTHKEHHSI H MJIa-

HUPYEMBIX PE3YJHbTATOB oﬁyqumI o AIMCIUIIJINHE .

Tunosblie KOHTPOJIbHBIC 3a1aHUHA WJIH HHBIC MaTECPHAJIbI, HCOﬁXOI[HMI)Ie JJISA

OLICHKN MHIUKATOPOB JOCTHKEHUSA KOMIIETEHUUI, YMCHUH U 3HAHU U

XpaHUTh U 00paba-
TBHIBATh JIaHHBIE.

HaumenoBanue HanmenoBanme un- | Pe3yabrarThl 00y4e- TunoBbie KOHTPOJIbHbIE
KOMIEeTeHIHH JAUKATOPOB 10CTU- | HUS (YMEHHs H 3HA- 3a/IaHusA
JK€HUs] KOMIIETeH- | HUsS), COOTHeCEHHbIe
117404 ¢ MHANKATOPaMHM J10-
CTHKEHHsI KOMIIe-
TEHIIUH
Crnocobnocts  uc- | 1. Ucnonb3yer ocHOB- | 3HaTh: Metoasl u | Hamumure ckpunt Ha Python
MOJIb30BaTh  TPHU- | HBIE METONBI U Cpell- CpeicTBa Tmoiyde- | 00pabaThIBAIONIMIA  TEKCTOBBIH
KJIaJIHO€ MPOrpaMM- | CTBa MOJTyYEeHHUS, HUS, TIpelcTaBiie- | (aiii Tak, 4YTo B HEM BCe 3ariiaB-
HOe oOecrnieueHue | MPEACTaBICHHS, Xpa- HUS, XpaHEHUs U | Hble OYyKBBI TpeoOpa3yroTcsi B
IPU pEIIEHUH Mpo- | HEeHUsT U 00paboTKU 00pabOTKM  JaH- | CTPOYHBIE.
(beccroHaNbHBIX 3a- | JAHHBIX. HBIX.
nau (YK-4) Hanummure ckpunt Ha Python
YmMmern: MoJTy4aTh, | 00pabaThIBAIONIUN  TEKCTOBBIM
NPEJCTABIATD, ¢aitn u monyyeHue Ha ero oc-

HOBE CJIOBapsl, KJIIOYaMU SIBJISI-
IOTCSI CJIOBA TEKCTA, a 3HAYECHU-
SIMM KOJIMYECTBO BCTpEYaeMo-
ctu cinoB. Coxpanute B (haiine
CSV.

2. JlemoHcTpHpyeT
BlazieHue Tmpodeccu-

OHAJIbHBIMM  TaKe-
TaMH  TPUKIAJTHBIX
IIPOrPaMM.

3HaTh: OCHOBHBIC
npogeCCuoHAITb-
HBIE TMAKETHl MPH-
KJaJHBIX po-
rpamm.

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

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

Hcnons3ys nporpammy Jupyter
Notebook cocraBbTe KOI Ha
Python, ompenenstommii cyuie-
CTBOBaHHE TpPEYTrOJbHUKA I10
TPEM 3aJaHHBIM JUIMHAM CTO-
poH. Ecmm cymectByer, TO

16




OTIpEeNTh €ro THIl. Mcmos-
3yiite 6ubmmoTeky math.

3. Beibupaer Heob6xo-
IMMO€  TIPHKJIAJHOE
nporpaMMHoe  obec-
IIeYeHHE B 3aBHCHUMO-
CTH OT pelIaeMoy 3a-
Jaum.

3HaTB: PBIHOK IpH-
kiaggoro I10.

YMeThb: popmMHupoBaTH
KPUTEPUH BBIOOPHI
U OCYIIECTBIATH

Bribepure 6ubanorexy Python
111 paboThl ¢ MaccuBamMH. Bbi-
MOJIHUTE TIPOTPaMMHBIN KOJ1 Ou-
HApPHOT'O MMOKCKA TAaHHBIX.

Bri6epute 6ubmmoreky Python
JUTSL XDITUPOBAHUS TAHHBIX. BbI-
NOJTHUTE TPOTPAMMHBIH  KOI

BbI0Op T10. OBICTPOrO TOMCKA TEKCTOBBIX

CTpOK.
4. Vcnone3yer mpu- | 3HaTh: TMpHUKIAIHOE | YCTaHOBUTE MmakeT Anaconda
KJIQJHOE MPOrpaMM- I10. 3amycTute mnporpammy Jupyter

HOe o0ecIieueHne st
pELICHHST ~ KOHKPET-
HBIX HpI/IKJIaI[HBIX 3a-
Ja4.

YMmersn: pematb KOH-
KPETHBIE TMPUKIAL-
HBIE 337a4H.

Notebook cocraBpTE TECTOBBINI
Koz Ha Python.

Peanusyiite mporpammy  Ha
Python kotopoii B kauecTBe ap-
I'YMEHTa KOMaH/JHOM CTPOKH Ie-
penaercs ums CSV-¢aiina, B
IEpBOM  CTOJIOLIE HAXOAATCA
4lclla, KOTOpble HEOOXOAUMO
oTcopTHpoBatk. [Iporpamma co-
3/1a€T HOBBIM (haili, B KOTOPOM
NepBBIA  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 CTPYKTYpPY
TpeOyeMBbIX TaHHBIX U
uHpopmanuu,  TIpa-
MOTHO peanusyer
poueccsl Ux cobopa,
00pabOTKH U HHTEp-
IpeTaIHH.

3HaTh: IIPOLIECCHI
cbopa, o0OpaboTKu
U HMHTEpIpeTaluu
MH(pOpMaLINH.

YMerb:  OnucCHIBaThH
COCTaB U CTPYKTYpY
TpeOyeMbIX JaHHBIX U
uHpOpMaLIUH.

BeimonnauTte 06paboTKy TEKCTO-
Boro (paita, B KOTOpoM 3auk-
CHpOBaHbl (aKkThl MPOAAXK, He-
00XOAMMOTO JJISI TTO/ICYETA CYM-
MapHBIX MPOJAX MO PA3TUUHBIM
reorpauuecKuM Iojpaszese-
HUsM Qupmbl. Ha ocHoBe momy-
YEHHBIX JIAaHHBIX  COCTaBbTE
CSV  (aiin, xpaHaumii mosny-
YEHHBIC PE3YIIbTATHI.

Omnmure  crpykrtypy CSV
¢aitna Quxcupyromero ¢axTsl
MpoJaX, HEOOXOAUMOTO  JIst
MoJICYeTa CYMMAapHBIX MPOJIAXK
[0 pa3lUyHBIM reorpaduue-
CKUM MoApa3aeaeHusIM GUpMBI.
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2. OOO0OCHOBBIBAET
CYIIHOCTh IPOUCXO-
IIAILETO, BBISABIISAET 3a-

3HATB: TIPUHLIUIIBI
ONHCAaHUS 3aKOHO-
MEPHOCTEN U Bapu-

Onumure 3aKOHOMEPHOCTH/Ba-
pHabenbHOCTh B CHHTaKCHYe-
CKMX KOHCTpYyKuusx Python s

KOHOMEpPHOCTH,  TIO- abenpHOCTH paboThl CO CIUCKaMU U CJIOBa-
HUMAaeT MPHUPOAY Ba- psAMHU.
pUadeIIbHOCTH.
Ymerh: 000CHOBHI- | Ompenenure KOIWYECTBO dJie-
BaTh CYIIHOCTh | MEHTOB CIIHCKAa, 3HAYEHHSI KOTO-
MIPOUCXOISIIETO PBIX COBIAJAIOT C KIIOYaMH 3a-
JTAHHOTO CJIOBAps U KOJUYECTBO
JJIEMEHTOB CIIMCKA, 3HAYCHUS
KOTOPBIX paBHbI 3HAUYEHUSM B
CJI0Bape.
3. @opmynupyeT | 3HaTh: noAXOoAbl K | OnmuImmMTe MOAXOAbl UCIOIb3Ye-
Npu3HaK  Kiaccudu- BBITIOJTHCHUO Mbie B Python mist rpynmupoBku
Kallld, BBIJIEISIET CO- KJaccupuKauu GyHKIUH, OpUEHTHUPOBAHHBIX
OTBETCTBYIOLIME EMY Ha 0O0paOOTKy OJHOTHUIIHBIX
TPYOIbl OAHOPOIHBIX OOBEKTOB U peEIIeHUuEe OIM3KUX
«OOBEKTOBY», UJCHTH- | YMeTh: BBIIOJHATH | 33/1a4.
bunupyer o0mume KJ1accupukanuo u
CBOICTBa D3JIEMEHTOB OIICHUBATh  IOJ- | BBIONHUTE KIACCH(PUKAIIUIO C
STUX TPYII, OLEHH- HOTY BBIIIOJIHEHUS | UCIIOJIb30BaHUEM  OWHApHOIO
BAaeT MOJIHOTY Pe3YIlh- KJIaCCH(PUKAIUH. nepeBa. OIEHUTE KOJIUYECTBO

TaTOB  Kjaccu(uKa-
1N, MMOKa3bIBAET
MPUKJIAJHOE Ha3HAYe-
HUE KJIaccu(puKalm-
OHHBIX TpyMHIl.

orepaiuii u ryouHy epena.

4. TI'’pamotHo, JIO-
THYHO, apryMEHTHPO-
BaHO (hopMHUpPYET COO-
CTBEHHBIE CY)KJICHHS
U oueHku. OTinyaer
¢dakThl OT MHEHU,
WHTEpIpPETALHNi, Olle-
HOK M T.JI. B paccyx-
TCHUSX JPYyTUX
YYaCTHHUKOB JI€ATEIb-
HOCTH.

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

YMertb: popMupoBaTh

Chopmupyiite  coOCTBEHHBIE
CYXKJEHUS O NPUMEHUMOCTH
Python ans pemenus 3anay ma-
IIMHHOTO O0y4YeHUSI.

BeimonHuTE 32129y MOCTPOSHUS
OMHApHOTO JIepeBa JByMS CIIO-
cobaMH: Ha OCHOBE CIIHCKOB U
Ha OCHOBE Y3JI0B U CCBLUIOK.
Ouenute 3¢deKTUBHOCTH pa-
OOTBI KaXKJ0T0 CII0C00a.

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

CYXKJICHUS u
OIICHKHU.
3HATh: IOIXOOBI K

OIMUCAHUIO c00-
CTBEHHOT'O MHE-
HU.

Cohopmynupyiite 3agauu mo 06-
paboTKe MacCUBOB, KOTOPBIE BbI
CMOXETe peIIUTh Ha OCHOBE
a3bika Python
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Ymers: IIpeACTaB- | BICKa)kUTE CBOIO TOUKY 3pPEHUS
JSTh CBOIO TOYKY | O mpuMeHuMocTH Python mns
3peHusl. CO3/1aHHs KPYNHOM KopIopa-

TUBHOW TpPaH3aKLUOHHOWU CHU-

CTEMBI Ha A3bIKE MPOTPAMMHUPO-

BaHus Python.

IIpumepHbIe BONPOCHI I MOATOTOBKH K 324eTy
Tema 1. BBenenne B nporpammupoBanue Ha Python
[TpucBoenue mo cchlike U 1o 3HaueHuto. Crenrduka coznanust 00bEKTOB U
npucBoenus B Python, ocooennoctu Python B cBsi3u ¢ pacnpocTpaneHHO-
CTBIO HCIIOJIb30BAaHNS HEU3MEHSIEMBIX THUIIOB.
Crneunduka TUITH3AUU B SI3bIKaX TPOrPAMMUPOBAHMS (Pa3IMYHbIE ACTIEKTHI
tunu3anun). Peannsarnus tunuzanuu B Python.
Tema 2. YnpapJisironmue KOHCTPYKINH, CHUCKH U KOPTEXKH
Opranuzanus BetieHui B Python. Muactpykius if...else. MHOXeCTBEHHBIH
BBIOOD.
[ukinbr B Python, paGota u ycTpoiicTBo nukia for, THMMYHOE TPUMEHEHUE
range u enumerate B rukJe for.
[{ukiner B Python, paGota u ycrpoiictBo mukia while. Opranu3zanust 6ecko-
HEYHOTO 1IMKJIa, aBApUMHOE 3aBEPILICHUE UKIIA.
Crucku B Python. O6paiienue k 35eMeHTaM CIHCKa M CO3JaHUE CPE30B.
O0xo0/1 cuCcKa U MOUCK AJIEMEHTOB B CITHCKE.
KitoueBble onepanuu, NpoBOASIIAE K U3BMEHEHHIO CITHCKA U TTOPOKAAOITUE
W3MEHEHHBIE CITMCKH, KOMMPOBAHUE CITUCKOB.
Tema 3. CiioBapu, MHOKECTBA U BbIPAKEHUSI-TEHEPATOPbI
Cnosapu B Python. UtepupoBanue mo ciioBapsiM, MpeodOpa3oBaHHE MEKITY
cioBapsiMu U cniuckamu B Python. Onepaunu ¢ npencraBieHUsIMHU CIIOBa-

pen.
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9. Omnepauuu co cnoBapsMHU, YUYUTHIBAIOIINE BO3MOXHOE OTCYTCTBHE KJIIOYA.
Onepanu MHOTORJIEMEHTHOTO HM3MEHEHMs cioBapei. Omepanuu mosJe-
MEHTHOTO U3BJICYEHUS U3 CIIOBAPS U UX UCIOJIb30BAHUE.

10.MuoxectBa B Python. OcHOBHBIE cITOCOOBI CO3/1aHUs, TIOIYYCHUS U U3Me-
HeHus 3HaueHuil. O0X01 MHOXECTB. BbilosHEHEe OCHOBHBIX ONepalui ¢
napoit MHOkecTB B Python.

11.Koprexu B Python. OTnnuust kopTexeit oT cniuckoB. PacmakoBka u yactuy-
Hasl pacrakoBKa KOPTEXKEH.

12.BeipaxeHusi rTeHepaTOPhI U TeHepaTopsl cruckoB B Python. Mconp3oBanue
YCJIIOBUM B T€HEpaTOpax.

13.®yHKIMY CTaHAAPTHON OMOTUOTEKH ISl pa0OTHI C KOHTEHHEPAMH.

Tema 4. @yHkuuu

14.06bsaBneHue U Be130B (pyHkiuu B Python. [lapameTrpsl GpyHkImu co 3Haue-
HUEM 110 YMOJIYAHUIO U KOMMEHTUPOBaHHUE (PYHKLIUU.

15.@yukuus. [lonyuyenne nadopmanuu o Gpynkuuu. CrnocoObl nepenayn napa-
METPOB IIPU BbI30BE QYHKIIUH.

16.I1lepenada mepeMeHHOTO KOJIMYECTBA MApaMeTPOB (MMEHOBAHHBIX U HE UMe-
HOBaHHBIX) B pyHKkimu Python.

17.Bb130B (YHKIIMM C TO3UIIMOHHBIMU TMapaMeTpaMH, HaxXOIAIUMHUCT B
CIIUCKE, U UMEHOBAaHHBIMU MapaMeTpaMu, HaXOJALIUMUCS B CIIOBape.

Tema 5. Padora ¢ ¢aiiiamu 1 00padoTKa HCKJIKYHUTEIbHBIX CUTYalNH
18.CuHTaKcuC ¥ ceMaHTHKa 00pabOTKH UCKIIIOUUTENbHBIX cuTyaluii B Python.
Co3znanue moyib30BaTENbCKUX UCKIIOUEHUH U MHCTPYKIIMS assert.
19.bazoBsie oneparuu st padoThl ¢ daitnamu B Python. Mcnonb3oBanue uH-
CTpyKiuu with ... as Ha nmpumepe paboThI ¢ (aiinamu.
20. CSV oaiinel. Metoas! u dyHkuu padotsl ¢ CSV daitnamu.

21. bunapueie ¢aiinsl. Metonbl 1 GyHKIIMK pabOThI ¢ OMHAPHBIMU (ailimamu.
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Tema 6. Moayiu ¥ naKkeTbl

22 .Monynu B Python u ux ornuune ot ckpuntoB Python. BapuanTtel cunTak-
cHica UMIIOPTa MOJYJISl U OOBEKTOB MOTYJIS.

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

cnenuduUka ux 3arpy3Kku. 3arpy3ka MoayJei U3 riio0albHOTO PENO3UTOPHSI.

IIpumepHbIe BONPOCHI AJIs1 NOATOTOBKHU K 3K3aMeHY
Tema 7-8. O0beKTHO-OPHMEHTHPOBAHHOE TPOrPAMMMPOBAHHE

1. Konuenuus knacca u oobekta. [Ipunuunst u mexanuzmoel OOIT.

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

3. Ionumopdusm u yTuHas TUNIN3ALKS U IPOBEPKa MPUHAIJIEKHOCTH 00BEKTa
K KJ1accy B si3bike Python.

4. MeToapl KIacCOB U CTaTUYECKUE NepeMeHHble 1 MeToAbl B Python. Crieniu-
aJbHBIE METOJIbI JUISl MCIIOJIb30BAaHUS NI0JIb30BATEIBCKUX KJIACCOB CO CTaH-
JApTHBIMU OTIEPATOPAMH M PYHKIUSMH.

Tema 9-10. ®dyHk1HOHAIBLHOE MIPOrPAMMHPOBAHUE

5. OcHOBHBIE BO3MOKHOCTH, OJIZIEPKUBaeMble (DYHKIMOHATBHBIMHU SI3bIKAMU
nporpammupoBanus. [loanepxka 31eMeHTOB (DYHKIIMOHAILHOTO MPOrpam-
mupoBaHus B Python.

6. Konuenuus «pyHKIIUU — rpaxjaHe MepBoro Kjiacca» B sI3bIKe MPOrpaMMu-
poBaHus, mojepkka 3Tod koHuenmuu B Python. Cnenuduka nsmOna-
¢dbynkuii B Python ux BO3MOXHOCTH U OTpaHUYeHUS. TUITHMYHBIE ClIICHAPUN
UCIO0JIb30BaHus JsiMOna-pyHkimii B Python.

7. I'moGanbHbBIC U JOKATbHBIC TIEPEMEHHBIC B PYHKIUAX Ha puMmepe Python.
[To6ounbie 3(ppexThl BBI30Ba (YYHKIIMA U UX TIOCIECTBUS.

8. BioxeHHble PYyHKIMU U 3aMbIKaHUsl, crienn@uka peanuzanuu B Python.

9. ®yHKIMH BBICIIETO TIOPSIKA U IeKopaTopkl B Python.
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10.Konnermmmst map/filter/reduce. Peammsarus map/filter/reduce B Python u
MpUMEp UX UCMOJB30BaHUS.

11.Utepatopsl B Python: BcTpoeHHBIE UTEpaTOphI, CO3[aHUE COOCTBEHHBIX
UTEPATOPOB, TUMUYHBIE CIIOCOOBI 00X0/1a UTEPATOPOB M MPUHIIUI UX pa-
60Tb1. BcTpoeHHbie pyHKIUMU 7151 pabOThI C UTEpATOPAMU U BOBMOXKHOCTH
MOyJIA itertools.

12.®yHK1MK reHepaTophl U BRIPAKEHUS TEHEPATOPhI: CO3/1aHNUE U IPUMEHEHHUE
B Python.
Tema 11. CTpYKTYpBbI JaHHBIX: MACCUBBI, CTEKH, OUepeIH, CIIUCKH.

13.Crnenu¢ka MacCuBOB, KaK CTPYKTYp JaHHBIX. J[MHaAMUYECKHE MacCUBBI —
cnenupuka paboTel, cloXXHOCTh onepanuii. Crnenuduka padbora c array B
Python.

14.AbGcTpakTHas CTPYKTypa JaHHBIX CTEK U 04Yepeib: 0a30BbIE U paCIIUPEHHbBIE
oTepaluu, ux CI0KHOCTb.

15.Cnennduka peanusai 1 CKOPOCTH OCHOBHBIX ONEpPALMA B OYepeau Ha
0a3e MaccuBa U CBA3aHHOTO CITUCKA.

16.Cpsi3aHHBIC CIIMCKHU: OAHOHAPABICHHBIC M JBYHANPABICHHBIC — MPUHIAT
peannzanuu. CpaBHEHHE CKOPOCTH BBINIOJHEHHS] OCHOBHBIX ONepaluil B
CBSI3aHHBIX CITUCKaX M B JTUHAMUYECKOM MacCHBE.

17.]lepeBbs, coznaHme AEPEBbEB C MOMOIIBIO CTPYKTYPHI CIIUCOK, Y3JI0B U CChI-
nok. Onepanuu ¢ aepebsimMu. O0Xo1 AepeBa
Tema 12. AnropuTMbl NOMCKA U COPTHUPOBKHU

18. AnroputM OOMEHHON COPTHUPOBKHU, CIOKHOCTH COPTUPOBKU U BO3MOYKHO-
CTH TIO €€ YJIYYILIEHHUIO.

19. AnropuT™M COPpTUPOBKHU BBIOOPOM, CIIOAKHOCTh COPTUPOBKH U BOZMOXHOCTH
IO €€ YIYUIIEHUIO.

20. AITOPUTM COPTUPOBKU BCTaBKAMH, €TO CIIOKHOCTh. AJITOPUTM OBICTPOTO
MOKCKa B OTCOPTUPOBAHHOM MaccuBe. CII0KHOCTh MMOMCKA B OTCOPTUPOBAH-
HOM U HE OTCOPTUPOBAHHOM MAacCCHBE.
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21.Anroputm coptupoBku lllemna, cI0KHOCTh COPTUPOBKU U BO3MOXKHOCTHU
0 €€ YIYUIIEHHUIO.

22.AnTOpUTM OBICTPOI COPTUPOBKH, CIOKHOCTH COPTUPOBKU U BO3MOKHOCTHU
0 €€ YIYUIICHHUIO.

23. AITOPUTM COPTUPOBKHU CIUSHUEM, CIIOKHOCTH COPTUPOBKH.

IIpuMep 3K3aMeHALHOHHOIO OMJIeTA

denepanbHoe rocy1apcTBeHHOe 00pa3oBaTe/ibHOe OI0IKeTHOE
yupexIeHne BbICIIero 00pa3oBaHust

«®UHAHCOBBI YHUBEPCUTET ITPU TIPABUTEJILCTBE
POCCUUCKOU OEJEPALINN»
(PuHAHCOBBI YHMBEPCUTET)

JlemapraMeHT aHAJIM3a JAHHBIX ¥ MAIIMHHOTO O0YYEHUs
JucuuninuHa AJropuTMbI 4 CTPYKTYPBI JaHHBIX B si3bike Python
@dakynpTeT HHPOPMAITMOHHBIX TEXHOJIOTUH U aHATN3a OOJIBIINX TaHHBIX

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

3K3AMEHAIIMOHHBIN BUJIET Ne

1. Cpnenuduka TUNU3anuy B A3bIKaX MPOrpaMMHUPOBAHUS (pa3iMuYHbIE acleKThl THIH3a-
un). Peanusanus Tunusanuu B Python. (20 6amnios)

2. B ctpoke cozpeprkaliel MocieaoBaTeNbHOCTh CJIOB, Pa3/eieHHbIX 3aliThIMU YAAIUTh
Bce HeueTHble cioBa. OTBET MNpeAcTaBUTb B BHJe CTpoku. Ilpumep: cTpoka
'SIX,SEVEN,EIGHT,NINE,TEN' 6yzner npeo6pa3osana B: 'SIX,EIGHT,TEN'. (20 6a.-
JIOB)

3. Cozpmath HWepapxuio KIaccoB Juisi (PpyKTOB, TMponarommxcs B Marasuue. Hepapxwus
JIOJDKHA cofiepKaTh He MeHee 3 kiaccoB. OOBEKTHI JTOJKHBI CO/IEpKAaTh HE MEHee 2X
aTpuOyTOB M 2X METO/10B. Peann3oBaTh MexaHH3M aBTOMAaTHYECKOTO MOICYeTa KOJIUYe-
CTBa BCEX CO3JIaHHBIX ()PYKTOB M aBTOMATHUECKOTO MPUCBOCHUS KaXI0My QpPYKTY yHH-
KaJbHOTO uaeHTu¢uKaTopa. HeoOXoauMMo 3amoJHUTh CIIUCOK MPEACTaBUTENSIMU BCEX
KJ1accoB (Bcero He MeHee 10 00BeKTOB) U MPOJIEMOHCTPUPOBATH pabOTY CO3aHHOTO Me-
xaHu3Mma. (20 6a710B)
ITonrorosuir:

VYr1Bepxknaro:
IlepBblii 3aMeCTUTEND
PYKOBOAMTENS AeTIapTaMeHTa / ®.1.0.

ara
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8. IlepeyeHb OCHOBHOM M JONOJHUTENbHOM y4eOHOI JINTEepaTypbl, He00X01U-
MO JJIs1 0CBOCHHA IMCHMILINHBI

OcHnosnasn rtumepamypa.

1. T'ypuxos, C. P. OCHOBBI aJITOpUTMHU3ALMU U TPOrPAMMHUPOBAHUS 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 oOpamienus: 16.05.2023). —
TeKCT : JIEeKTPOHHBIMN.

2. Ilenynpko, B. M. fI3bIk mporpaMMupoBaHus BEICOKOTO ypoBHs Python.
@OyHKIMU, CTPYKTYPHI JaHHBIX, JOMOJIHUTENbHBIE MOAYJIH | yueOHOE ocooue / B.
M. Wenyapko ; FOxHbINA QenepanbHblii yHuBepcuTeT. - Poctos-Ha [lony ; Taran-
por : U3narensctBo FOxHOTO (henepanbHoro ynusepcuteta, 2017. - 107 ¢. — 3bC
ZNANIUM.com. - URL: https://znanium.com/catalog/product/1021664 (aata 00-
pamenus: 16.05.2023). — Tekct : 3MeKTPOHHBIH.

Jlonoanumenvnas numepamypa:

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

9. Ilepeuenn pecypcoB HHGPOPMAITMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn « UH-
TEPHET», HEOOXOAMMBIX /IJI1 0CBOCHUS M CIUNIMHBI

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

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

3. Python Documentation [DekTpoHHBIN pecypc]: callT. — Pexxum noctymna:

http://python.org/doc/.
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4 Python Standard Library [QnexkTpoHHbIi pecypc]: cailt. — Pexxum gocrtyma:
https://docs.python.org/2/library/.

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

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

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

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

8. Karanor kypcos UnrepHetr Yuusepcurera MupopmanmoHabix TeXHOIOTHI
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 6ubiroreka @uHaHCOBOrO yHHBepcuTeTa (Ob)
http://elib.fa.ru/.

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

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

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

17. DnekTpoHHO-6M6IMOTeuHas crcTeMa u3aatenbctBa «IOPAVTY
https://urait.ru/.

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

19. DnexkTpoHHO-OMOMMOTEUHAsE CUCTEMAa U3/1aTenbCcTBa «JIaHby»
https://e.lanbook.com/.

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

21. Jlenosas onnaiiH-Oubanoreka Alpina Digital http:/lib.alpinadigital.ru/.

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

23. HanmonanwHas a5ekTpoHHas oubimoteka http://H306.pd/.
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24. CIIAPK https://spark-interfax.ru/.

25. Cuctema Thomson Reuters Eikon.

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

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

10. MeToauueckne yKazaHus sl 00y4al0IIMXCS M0 OCBOEHHUIO JUCHUIJINHBI

JIeKIMOHHbBIE 3aHSTUSI TIPOBOMSATCS B COOTBETCTBUHM C TEMATHYCCKUM IJia-
HOM, TIPH U3JI0KCHUHM MaTepualla peKOMEHIYETCsl MCIOb30BaTh MPE3CHTAINH B
cpene PowerPoint nmporpammusiit kox u3 Jupyter Notebook u pparmenTs! mevar-
HBIX MATEPHUAJIOB 110 TEME JICKIIUH.

B Xo0/1e MHTEPAaKTUBHBIX 3aHATUN CICAYET MPOBOIUTH Pa300p KOHKPETHBIX
IPUMEpPOB IPOrpaMMHOTOo Koza u3 Jupyter Notebook.

[IpoBeneHre MPAKTUUECKUX 3aHATHH OCYIIECTBISCTCS B KOMITBIOTEPHBIX
KJIaccax W BKJIFOUACT B ce0sl peaii3alliio BCEX ATANOB MPOSKTUPOBAHUS U pealiu-

3alluH1 aJIrTOPUTMOB.

11. Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOT Ui, HCIIOJIb3yEeMbIX MPH OCYIIECTB-
JICHMH 00pa30BaTeIbHOIO MpoIecca Mo AUCHUIINHE, BKIKYAas NMepevyeHb He-
00X01UMOTI0 MPOrPaMMHOI0 odecrnedeHuss 1 HHPOPMAIHMOHHBIX CIIPABOYHBIX

CUCTEM

11.1. Komniekm AuyeH3UuOHH020 NPO2PpAMMHO20 06ecnev4eHust:

1. [TakeT 0UCHBIX TPOTPAMM.

2. AatuBupyc Kaspersky.

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

5. @annoseiii MeHexep Far.
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11.2. CoepemeHHbIE NpoecCUOHA/IbHbIE 6A3bl 0AHHBIX U UHPOPMAYUOH-

Hble cnpdeo4YHble cucmembul

1. UudopmanimonHo-nipaBoBas cuctema «["apant».
2. UndopmannonHo-npaBoBas cucreMa «KoncynpranT [Lmocy.
3. DnexTponHas >HIMKIoneaus: http://ru.wikipedia.org/wiki/Wiki
4.Cuctema KOMIUIEKCHOTO packpbiTusi uHpopmanuu «CKPUH» -
http://www.skrin.ru
11.3. CepmughuyuposaHHble npo2pamMMmHbie U annapamHsie cpedcmea

3awyumsl UHHoOpMayuu - He UCTIOTL3YIOTCS.

12. Onucanue MarepuaJIbHO-TEXHUYECKON 0a3bl, HEOOXOOMMOH IJIs1 OCYy-
LIEeCTBJICHUS] 00Pa30BATEILHOIO MPOLECCA MO AMCHMILINHE

MarepuanbHO-TeXxHUUEcKass 0a3a OUHAHCOBOTO YHUBEPCUTETA, HEOOXOIU-
Masi JJi OCYIIECTBIIEHUsI 00pa30BaTENIbHOTO Mpoliecca M0 JAHHOM AUCLUIUIMHE, B
cootBeTcTBUM ¢ TpeboBanusmMu ®OC BO BkimroyaeT B ceds CrieliualibHbIC TTOMe-
IIEHUS TS POBEICHUS JICKIIUM, CEMUHAPCKUX 3aHSATUM, TPYIITIOBBIX U UHIUBUIY-
aJbHBIX KOHCYJIbTALUM, TEKYIIET0 KOHTPOJISI U MIPOMEKYTOYHOM aTTeCTALNU; 110-
MEUIEHUSI YKOMIUJIEKTOBAHbI CIEUUATU3UPOBAHHON MEOENbl0 W TEXHUYECKUMU
cpelcTBaMu 00y4YeHUs, HEOOXOUMBIMU JIJISl IPEJCTaBICHUSI HHGOPMAIIMH 0O0JTb-
10N ayJUTOPUHU.

[ToMetienus 11 cCaMOCTOSITENIFHON pabOThl CTYJEHTOB BKJIFOYAIOT B CEOsI
OMOIMOTEKY C YUTAIBHBIM 3aJI0M, YKOMIUIEKTOBAHHYIO B COOTBETCTBHUH C CYIIIE-
CTBYIOIIMMHU HOPMaMHU HEOOXOJUMOI y4eOHON U y4eOHO-METOIMYECKON JTuTepa-
TYpO# U UHBIMH MaTepUallaMH; MEINATEKy C BBIX0JI0M B MIHTEpHET, KOMIIBIOTED-
HBIE KJIACCHI C BOBMOXXHOCTHIO pa0O0Thl B IHTEpHET; ayTuTOpHH 1Sl KOHCYJIbTAIH-

OHHOM JICSITCIILHOCTH.
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