MUHOBPHAYKHU POCCHUN
SpocnaBckuii rocynapctBeHHbIN yHuBepcuTeT uM. [L.I°. Jlemuaosa
Kadenpa nrdopmManioHHBIX U CETEBBIX TEXHOIOTHIA

YTBEPXIAIO

I[}(aH )g)aKYJIBTeT_a BT
7= JL1O. Yannlit
« 24 & mas 2022 1.

PaGouyas nporpamMma qMCUMIIMHBI
«AJTOpUTMH3ALMSA U IPOrPAMMHPOBAHUE»

Hampasnenne noaroroBku
09.03.03 Ilpuknaanas uHpopmaTuka

Hampasnennocts (mpodunb)
«MH(popMaIMOHHbIE TEXHOJIIOTUH B IU(POBOI SIKOHOMHUKE

®opma o0yueHus

OuHas

[Iporpamma paccmoTpeHa [Iporpamma onobpena HMK
Ha 3acenanuu Kadeapsl dakynsTeta UBT

ot 14 mapra 2022 1., npoTokoia Ne 6 ot

poTokoa Ne 7 18 ampesnst 2022 1.

Spocnasib



1. llesin ocBOEHMSI AN CIMIIJIMHBI

HenssMu TUCUUIIIUHBI «AJNTOPUTMHU3ALUS U TPOTPAMMHUPOBAHKE) SIBIISIFOTCS OCBOCHHUE
TEOPETHUYECKUX OCHOB COBPEMEHHOW WH()OPMATUKH M OCHOBHBIX aJITOPUTMOB, a TaKKe
MOJIXOJIOB K MPOrpaMMUpPOBaHUI0 Ha sizbike Python. JlaHHBIN Kypc BbIpaOaThIBaeT y CTYJIEHTOB
AITOPUTMHYECKOE MBINUICHUE, YMEHHUE TMPUMEHATh OCHOBHBIC KOHIIEHIIMH W KIACCUYECKHE
ITOPUTMBI COBpeMeHHONW HHpopMaTHKH U 3()PEeKTUBHO pemiaTh BO3HUKAMOIIME 33Ja4d Ha
npakTuke. Takxe Kypc BbIpaOaThIBaeT y CTYJICHTOB MPAKTHUYECKHE HABBIKM HCTIOJIb30BAHUS
COBPEMEHHBIX SI3BIKOBBIX CPEICTB [UIsl PEIICHUS MPHUKIAIHBIX 3adad O00paOOTKH HaHHBIX,
KOTOpbIE MOTYT OBITH OMyOJWKOBaHKI B BeOe, a Takke XpaHCHHsS, OOpabOTKM M TIOMCKa
TEKCTOBOM U APYTroil HHPOpPMAINH B MHBIX XPaHWIHIIAX JaHHBIX.

2. MecTO AMCHUILIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOM NPOrpaMMbl

JucuuiuinHa « AITOpUTMU3AIMs U IPOTpaMMUPOBaHUE» OTHOCUTCS K 6a3zoBoit yactu Ol
OakanaBpuara.

JUis ocBOEHHUS MaHHOM JMCUUIUIMHOW CTYIEHTHI JOJDKHBI OOJIafiaTh 3HAHUSAMHU 10
MaTemMaTuke W HWH(pOpMaTuKe B 00BbEME INIKOJIBHOW MPOTpaMMbl, MPOSBISATH HACTOMYMBOCTD,
EJICYCTPEMIICHHOCTh M MHUIIMATUBY B IIpoIiecce 00yUYEeHHUSI.

[TommyyeHHble B paMKax JUCHUIUIMHBI «AJITOPUTMH3ALUS U IPOTPAMMHUPOBAHUEY 3HAHUS
HEOOXOIUMBI ISl PAa3BUTHS aJTOPUTMHUYECKOTO MBIIUICHHS, PA3BUTHS HABBIKOB PpEIICHUS
CJIOXHBIX 33/1a4, U3y4eHUs! TPOPUIbHBIX KYPCOB 110 MPOTrPaMMHUPOBAHUIO.

3. [Inanupyemble pe3yJbTaTbl OOy4YeHHsl 10 JMCHUILIMHE, COOTHECEHHbIE C
IVIAHMPYEeMBIMH Pe3yJIbTaTaAMH 0CBOEHHSI 00pa30BaTeIbHOI IPOrpaMMbl

[Tponecc u3ydeHus: NUCIMIIMHBI HANpaBjieH Ha (JOPMHUPOBAHUE CIIEIYIOIUX HJIEMEHTOB
komneTeHuid B cootBeTcTBUM ¢ ®I'OC BO, OIl BO u mnpuobpereHus ciaenyroumx 3HaAHUMH,

yMeHHﬁ, HaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIIBHOCTH:

dopmupyemas NHaukaTop 10CTHKEHUS Ilepeyenb MIaHUPYEMBIX pPe3y/IbTATOB
KOMIIeTEeHI U KOMITeTeHIIUH (KO U o0yuyeHust
¢opmyanposka)
Ob6menpodeccnoHaIbHbIe KOMIIETEH U
OIIK-2 OIIK-2.1 Obnanaer 3HaTh:
Crniocoben HaBBIKAMH BbIOOpa - (yHKIMOHAN CcTaHAAPTHOW OMOIMOTEKH
MMOHUMATh COBPEMEHHBIX si3pika Python;
MPUHLIUIBI pa0OTHl | MPOTPAMMHBIX CPEICTB /Ui | - (yHKIMOHAN OWUONMHMOTEK MJisi aHalIu3a
COBPEMEHHBIX pelIeHust MPUKIaIHBIX JTAHHBIX.
nHGOPMAIIMOHHBIX | 33724 B
TEXHOJIOTHI U npohecCuoHaTBHOU YmerTs:
IPOrPaMMHBIX JESITEIbHOCTH. — WCHOJb30BaTh (YHKIMH CTaHAAPTHOM
CPEICTB, B TOM oubnmorexu si3pika Python;
qucle - HWCMONb30BaTh (YHKIMU U KJIAcCh
OTCUYCCTBCHHOI'O OMOIMOTEK JJIS aHAIN3a JAHHBIX;

MPOU3BOJICTBA, U
HCIIOJIB30BaTh X
MIpU pEIICHUU
3aj7a4
podeCCHOHATTEHO
U ICATCIBHOCTH;

Bnagers:

— HaBbIKaMH BbIOOpA COBPEMEHHBIX
MPOTPaMMHBIX OMOIHOTEK JUISI PEIICHUS
MOCTABJICHHBIX 33]1a4;

— HaBBIKAMU PEATH3AINH PEIICHUN
NPUKJIAIHBIX 32/1a4 C UCIIOJIb30BaHHEM
CTaHJIAPTHBIX OMOIMOTEK 1 OUOIMOTEK
aHaJM3a JIAHHbIX.




OIlK-2
Crnocoben
MMOHUMATh

MPUHITUTIBI pabOTHI
COBPEMEHHBIX
nH()OPMAITMOHHBIX
TEXHOJOTUNA U
POrpaMMHBIX
CpE/CTB, B TOM
qucle
OTEUYECTBEHHOTO
MIPOU3BOICTBA, U
UCIIOJIb30BATh UX
MIPU pelIeHUn
3a/1a4
podeCCHOHATTEHO
M IesITeIbHOCTH;

OIIK-2.2 pa3pabaTbiBaeT u
peaan3yeT aropuTMBI
peleHus MPUKIIATHBIX
3a/1a4 C MCIOIb30BaHHEM
OpPUTHMHAJIBHBIX
QJITOPUTMOB U
POTPAMMHBIX CPEJICTB C
HCTIONb30BAHUEM
COBPEMEHHBIX CUCTEM
pOrpaMMHUPOBAHUS

3HaTh:

- CIOCOOBI MpeCTaBICHUSI KOMOMHATOPHBIX
CTPYKTYP C IIOMOILBIO CTPYKTYP JaHHBIX,

- OCHOBHBIC KOHIICTIIIMU METOJIOB aHAIIN3a
MPOU3BOAUTCIIBHOCTHU AJITOPUTMOB;

VYMeTs:
— UCIOJIb30BaTh NIEpeOOPHBIC AITOPUTMBI, B
OCHOBE  KOTOPBIX  JIeXKaT  pa3lInyHbIe

KOMOWHATOPHBIC MOJICIIH;
- HpOBO[[I/ITB aHaAJINn3 HpOI/I3BOHI/ITeJ'H>HOCTI/I
aJITOPUTMOB;

Bnaners:

— HaBBIKAMHM peUIeHUs epeOOPHBIX 33/1a4;
— HaBBIKAMHM OIEHKH MPOU3BOIUTEIHLHOCTH
MPOTPAMMHOT0 KOJIa.

OIIK-7. Cnocoben
pa3pabarbiBaTh
AJITOPUTMBI U
IPOTrPaMMBlI,
IIPHUTOTHBIC TSI
MPAKTUIECKOTO
MIPUMCHEHUS;

OIIK-7.1 nemoHCTpUpYyET
3HaHUSI METO/IOB
AITOPUTMU3ALIUHU, A3BIKOB U
TEXHOJIOTHUI
IIpOrpaMMHUpPOBaHUS,
NPUTOAHBIX JJIs
MIPaKTUYECKOTO
MPUMEHEHUSI.

OIIK-7.2 nemoHCTpUpYyET
yMEHHUE TPUMEHSTH
METO/Ibl AITOPUTMHU3ALNH,
SI3BIKU U TEXHOJIOTUU
IPOrpaMMHUPOBaHUS IIPU
pereHumn
npodeccuoHaIbHBIX 3a7a4

3HaTh:

— OCHOBHBIE  CTPYKTYpBI
npumepe si3bika Python;

— OCHOBHBIE€ AJITOPUTMUYECKUE MOJIXObBI K
PEIICHUIO TPUKJIAIHBIX 3a]1a4.

JaHHBbIX  Ha

VMmeTn:

- HCIOJIb30BAaTh OCHOBHBIE
ANTOPUTMHYECKUE CTPYKTYPHI JaHHBIX IS
pelIeHus TPaKTUYECKUX 3a]1ay;

— HCIIONB30BaTh Hamboyee TOIMyJIsIpHbBIC
QITOPUTMBI I PEIICHUS] TMPAKTUYECKHUX
3a7a4.

Bnaners:

— HaBBIKaMHM pPEIICHUS 3a]1a4 C
HCITOJIb30BAHUEM OCHOBHBIX CTPYKTYP
JIAHHBIX.

OIIK-7. Cniocoben
pa3zpabaThiBaTh
AJITOPUTMBI U
MIPOTPaMMBI,
MIPHUTOJTHBIC TSI
MIPAKTUIECKOTO
MIPUMEHEHUS;

OIIK-7.3 nemoHcTpUpYyET
HAaBBIKH:
IpOrpaMMHUPOBaHUS,
OTJIAJIKU U TECTUPOBAHUS
MPOTOTHUIIOB IPOTPAMMHO-
TEXHUYECKUX KOMIIJIEKCOB
3a1a4y

3HaTh:

— OCHOBBI OOBEKTHO-OPHEHTHPOBAHHOTO
IPOrpaMMUPOBAHUS;

— TPUHLUIBI JIEKOMIIO3WIMH 3a7adydl Ha
COCTaBJISAIOLINE;

—  CIOCOOBI  TPUMEHEHUS  Pa3ITHYHBIX
METOAOB  OTJIaJAKM M  TECTUPOBAHMS
IPOTPaMM.

YMers:

—  MOJEJUPOBaTh  HECIOXKHbBIE  3a7audl
IpeIMEeTHOW  0o0sacTd ¢ MOMOUIBIO

00BEKTHO-OPUEHTHPOBAHHOTO MOIX0/1a;

— MPOBOIMTH JCKOMIIO3UIIMIO 3a71a4;

- TUTAHUPOBATh TECTHUPOBaHUE
pa3paboTaHHOTO MPOTrPAMMHOTO KOJIA.




Bnaners:

— HaBBIKaMH pa3pabOTKU peleHui Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO
MOJIX0/1a;

— pa3pabaThIBaTh MPOCTHIC FOHUT-TECTHI JIJIS
pa3pabOTaHHBIX MPOTPAMM.

4. O0beM, CTPYKTYpPA U coAepsKaHue JUCHUNINHBI

OO0m1as TpyA0eMKOCTh JUCIHUIUIMHBI cocTaBisieT 10 3aueTHbIX eauHuIl, 360 akaj. 4acos.

JuctumiuHa peanu3yercs ¢ NPUMEHCHHEM JIMCTAaHIIMOHHBIX — 00pa3oBaTeNbHBIX
texnosoruit (JIOT), mpenocraBmsiembix obpazoBatenpHOM 1wiomaakoii MOOK Apl'Y um. I1.T.
Hemunosa (DemidOnline).

JucuuniuHa npenoiaeTcs ¢ UCIOJIb30BaHUEM OHJIalH KypCOB:

@® «IIporpammupoBanue Ha s3bike Python mist HaumHarOmUX», Pa3MEUIEHHOTO MO
CCBLIIKE:

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

v1:DemidOnline+PrgPytUn002x+2020/course/
@ «OOpaboTka maHHbIX Ha s3bike Python nns HaumHArONMX», pa3MenIEHHOTO IO

CCBIITKE:
https://demidonline.uniyar.ac.ru/courses/course-
v1:DemidOnline+DataPytUn001x+2020/course/

Ne Tembl (pa3aeJibl) C Buabl yueOHbIX 3aHATHI, ®opMbI TEKYLIETO
n/ AUCIHHUIJINHBI, e | BKJIIOYAS CAMOCTOSTEIbHYIO KOHTPOJIA
n HX co/iep:KaHue M padoTy CTY/EeHTOB, ycneBaeMoCTH
e U UX TPY10eMKOCTh
c (B akaieMHYEeCKHX Yacax) dopma
T NPOMEKYTOUYHOI
p arrecTanuu
(mo cemecTpam)
KonTakTHas padora c
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Ne Tembl (pa3aeibl) C Buabl yueOHBIX 3aHATHH, DopMbI TEKYLLIET0
n/ JUCHMILIMHBI, e | BKJIIOYAS CAMOCTOSITEIbHYIO KOHTPOJIA
n HX COJep:KaHue M padoTy CTYyAeHTOB, ycneBaeMoCTH
e U UX TPY10eMKOCTh
c (B akageMHU4eCKHMX 4acax) dopma
T NMPOMeKYTOYHOM
p aTTecTAIlNN
(1o cemecTpam)
KonrakTHas pa6ora c
o a Kontect
NepeMEHHBIE, YCIOBHBIM .
orteparop M | TOroBeIii KOHTECT IIO
Python
Tect
Pasgen 2. 'mobOansHble
Kontect
2 | mepeMeHHbIE U UK 1| 4 4105 8 .
. HToroseiii KOHTECT IIO
while
Python
Tect
Paznen 3. Ctpoku, Kourect
3 11 4 4 | 1 8 .
CIIMCKH ¥ UK for HrtoroBerii KOHTECT MO
Python
Tect
4 Paznen 4. CnoBapu, 11 4 4 1 ] Konrect
KOPTEXHU U (pariibt HTOroBelii KOHTECT IO
Python
Tect
Paznen 5. Knaccol .
5 A ’ 114 4 1 8 | UTOroBeIi KOHTECT IIO
00BEKTHI U CCHLIKHU
Python
Tect
Pazgen 6. Ilepebopublie Konrect
6 8 peoop 1] 4 41 8,7 y
AITOPUTMBI HtoroBerii KOHTECT MO
Python
Tect
Paznen 7. I'padoBrie Kontect
7 aen 7. pag 1] 4 4] 1 10 .
AITOPUTMBI Hrtoroselii KOHTECT MO
Python
Tect
Pasznen 8.
Kontect
8 | AnropuTMHYecKue 6 6 | 1 10 .
sanaum HToroserii KOHTECT IIO
Python
3 3 68,
Bcero 3a 1 cemectp 7 0,3 3auer
4 4 7
Pazgen 9. Ananus
A . 1 1 KonTponbnas pabota
9 OBICTpOACHCTBUSA 2 2 8
0 DK3aMeH
aJITOPUTMOB.
Pasnen 10. OcHoBHEBIE
MOAXOAbl K pa3paboTKe
AXOR pasp Kontponbnas padora
10 | mpukIagHOrO 21 8 8| 2 8
DK3aMeH
MIPOTrPaMMHOTO
obecneyeHus..
Pazmen 11. Pa3pabotka 1 1 Kourect
11 | cmoXXHOTO TMPUKIATHOTO | 2 0 2 10 | UtoroBslit KOHTECT
MIPOTrPaMMHOTO DK3aMeH




Ne Tembl (pa3aeibl) C Buabl yueOHBIX 3aHATHH, DopMbI TEKYLLIET0
n/ JHMCIUTNJINHBI, e | BKJIIOYAS CAMOCTOSITEIbHYIO KOHTPOJIA
1| HX COJep:KaHue M padoTy CTYyAeHTOB, ycneBaeMoCTH
e U UX TPY10eMKOCTh
c (B akageMHU4eCKHMX 4acax) dopma
T NMPOMeKYTOYHOM
p aTTecTaluu
(1o cemecTpam)
KonrakTHas pa6ora c
obecrieueHus c a
HCIIOJIb30BAaHUEM M
CJIOYKHBIX 0
AITOPUTMHUYECKUX c
MOJIXOJIOB. T
Pasnen 12. BBenenue B
00BEKTHO-
12 216 6 | 1 7 | IlpoBepounas pabora
OPUEHTUPOBAHHOE
porpaMMHUPOBaHUE
36 DK3aMeH
3 3
Bcero 3a 2 cemectp 4 4 7 36 33
NunuBuayansHoe
Paznmen 13. BBenenue B JHBUILY
3aganue Nol
3a/1a9n aHanmM3a 7
13 | naHHBIX. [Tomyuenue | 3 | 4 4| 2 6 Y
3aganue No2
JaHHBIX U3 Pa3TUYHBIX
Hrorosoe 3amanue mno
HMCTOYHUKOB.
00paboTKe JaHHBIX
NuauBuayaabHOE
Pazgen 14. OGpabotka AHBILLY
3aganue No3
JLAHHBIX ¢ NunuBunyanbpHoe
14 | ucnonn3oBaHueEM 315 51 2 8,7 Y
3aganue No4
6ubnuoTek numpy Hu
HrtoroBoe 3amaHue IO
pandas.
00paboTKe JaHHBIX
NuauBuayanbHOE
Pazmen 15. Cpenctsa JIBUILY
3asanue No5
15 | Buzyannsauuu naHHbIX B | 3 | 4 4| 2 8
HrtoroBoe 3amaHue IO
Python.
00paboTKe JaHHBIX
Pazgen 16. CpencrBa
16 hilae: MPOBEJICHUS 3| a4 4 1 ] Hrorosoe 3amanue 110
BOCTIPOM3BOAMMBIX 00paboTKe JaHHBIX
HUCCIIEN0BaHUN.
1 1 30,
Bcero 3a 3 cemectp 7 7 7 0,3 7 3auer
Bcero 8 8|21 | 36,6 | 132
5 5 4

Paznen 1. KoncranTsl, nepeMeHHbIe, YCJIOBHBIH ollepaTop
1.0. ITporpammerl Ha s1361ke Python u cpena pazpabotrku PyCharm
1.1. PaGoTta ¢ Hemo4nciieHHBIMA 1 BEIIECTBEHHBIMU KOHCTAHTAMM

P

Conep:xkanue pa3aejioB IMCUUILIHHBI:




1.2. BeIuucneHust ¢ UCTOJIb30BaHUEM MTEPEMEHHBIX

1.3. Ucnonb3oBanue GpyHKUIMH

1.4. Eme Oonplie GyHKIMNA: TPOrpaMMHBIE MOTYJIH

1.5. Jlornueckuii TUI JAHHBIX U YCIOBHBIN OIlepaTop

1.6. CTpOKOBBII THUIT TaHHBIX

1.7. UcnipaBieHne CHHTaKCUYECKUX OIMOOK B MMporpaMmmax

Paszoen npenooaemcs ¢ ucnonvzoganuem onnain-kypca «llpoepammuposanue Ha s3vike
Python ona navunarowuxy

Pa3nea 2. 'nodanbHble nepeMenHble M HUKT while

2.1. O6paboTKa UCKITFOUCHHM

2.2. O6nacTy BUAMMOCTH: JIOKAJIbHBIE U TI100aJIbHbIC TEPEMEHHbIE

2.3. IIpumep: pemieHne KBaApaTHOIO yPABHEHUS

2.4. lHukn while

2.5. Pemtenne THUIIOBBIX 3a1a4 C IIOMOIIBIO [IMKJIa while

2.6. Ananu3 ukioB while

Paszoen npenooaemcs ¢ ucnonvsoeanuem ounaiin-kypca «llpoepammuposanue Ha sA3vike
Python ona nauunarowguxy

Paznen 3. Crpoku, ciucku v uukJ for

3.1. ®yHKIMK 11 paboThl CO CTPOKOBBIMU 3HAYCHUSAMU

3.2. OcHOBBI pabOTHI CO CITUCKAMU

3.3. OcHoBHBIE (hYHKITUU AJIs1 paOOTHI CO CIIUCKAMU

3.4. Pa3bueHue cTpok U 00beIMHEHUE DJIEMEHTOB CITUCKA B CTPOKY

3.5. Hukan for

3.6. Ommbku ipu paboTe CO CTPOKAMH, CIIUCKAMU U ITUKIIAMH

Paszoen npenooaemcsa ¢ ucnonvzoganuem onnain-kypca «llpoepammuposanue Ha s3vike
Python ona navunarowuxy

Pa3nea 4. CnoBapu, kopTe:ku U (paiibl

4.1. Pabota c daitnamu

4.2. Koprexu

4.3. CnoBapu

4.4. MHOXecTBa

4.5. OcoOble cuTyaluu Ipu padoTe CO CIOBAPSIMH M MHOYKECTBAMHU

Paszoen npenooaemcsa ¢ ucnonvzoganuem onnaiin-kypca «llpoepammuposanue Ha s3vike
Python ona navunarowuxy

Pa3ngen 5. Kiacchl, 00beKThI H CCHLIKH

5.1. Mogaens mannabix Python: 00BeKTHI U CCHITKH

5.2. OOBEKTHI ¥ CCHUTKU B IPOTPAMMHOM KOJI€

5.3. Knaccel

5.4. CneuuanbHble METO/IbI KI1ACCOB

5.5. Ureparopsl

Paszoen npenooaemca ¢ ucnonvzoganuem onnain-kypca «llpoepammuposanue na s3vike
Python ona navunarowuxy

Pa3nea 6. IlepebopHbIe an1ropuT™MBbI

6.1. Beenenue B nepeGOpHBIE aITOPUTMBI

6.2. XapakTepucTHKa CIIUCKa, MHOYKECTBA U CIIOBAPS

6.3. Ilepebop xopTexei

6.4. Ilepebop koprexeit B Python

6.5. Ilepebop mepecTaHOBOK

6.6. I[Tepebop nepecranoBok B Python

6.7. Ilepebop couyeTanmit

6.8. [Tepebop coueranuii B Python

6.9. KoMGuHaTopHbI# OKCK



Pazoen npenodaemcs ¢ ucnonvzosanuem oHnaun-kypca «llpoepammuposanue Ha sizvike
Python ona navunarowuxy

Paspnen 7. I'pagoBbie aIrOpUTMBI

7.1. Beenenue B Teopuio rpadoB

7.2. Kak 3agatb rpad B koje Ha Python

7.3. Crek u oyepenpb

7.4. Anroputmsl 11 00X0/a rpadoB B TIIyOHHY U B IIUPHHY

7.5. Peanu3zanus o0xoaa rpadoB B r1yOHHY U B upuHy Ha Python

7.6. Packpacka rpagos

7.7. Peanu3zanus anroputma packpacku rpaga Ha Python

7.8. PaboTa ¢ nepeBbsimu Ha Python

Pazoen npenooaemcs ¢ ucnonvzoeanuem onnaiin-kypca «llpocpammuposanue na s3vike
Python ona nauunarowguxy

Paznen 8. AnropurmMudeckue 3a1a4u

8.1. Pexypcus

8.2. OmnbouHbIe CUTyallMH B PEKYPCUBHBIX (PYHKIHAX

8.3. Anroputmsl "Paznendii u BiacTByi"

8.4. Peanuzanus anroputmoB "Pa3nensii u BiactByit" Ha Python

8.5. luHaMHu4yeCcKO€e MPOrpaMMHUpPOBaHKE

Pazoen npenooaemcs ¢ ucnonvzoeanuem onnaiin-kypca «llpoecpammuposanue na s3vike
Python ona nauunarowguxy

Pa3znen 9. Ananus ObICTpOAEiCTBUSA AJITOPUTMOB.

9.1. DKcniepUMEHTAIbHBIN aHANINU3 OBICTPOICHCTBHS aITOPUTMOB.

9.2. AcUMIITOTUYECKUH TIOJXO] K aHAJIU3y OBICTPOAEUCTBHUS aIrOPUTMOB.

9.3. AHanu3 OBICTPOAEHCTBHS anropuTMoB «Pasnensii u BiacTByi», aaropuTMOB
JUHAMHYECKOT0 MIPOrpaMMHUPOBaHNs, TpadOBBIX aITOPUTMOB.

Pazgean 10. OcHoBHBbIe NOAX0AbI K Ppa3padoTKe NPHKJIAAHOIO NPOrPaMMHOIO
obdecneyeHms.

10.1. OcHOBBI TECTHPOBAHUS IPOTPAMMHOTO 00ECTICUSHHUS.

10.2. Meroapl pa3paOOTKH HAJEKHOTO MPOrpaMMHOro obecrneueHusi. VHBapuaHTHI.
Koncrpykuus assert. O6paboTka UCKIIOUEHUS.

10.3. Moxynu B Python.

10.4. CrangapTsl ohopMIIeHUS KOJIa U CPECTBA Ul MPOBEPKU CTaHapToB — Pylint.

Pa3znen 11. Pa3paboTka c/10:KHOTO NPUKJIAJHOr0 NMPOrpaMMHOIO odecnedeHHs €

HCI0JIb30BAHMEM CJIOKHBIX AJITOPUTMHYECKUX MOJXO010B.

11.1. Aunroputmel Ha Tpadax, TOCTPOCHHE OCTOBHOIO JIepeBa, CUCTeMa

HENEPECEKAIOINXCSI MHOXKECTB.

11.2. Anroput™msbl Ha cTpokax. [Torck moacTpoKky B CTPOKE.

11.3. Pemenue cinoxHbIX 3a1a4 METOJOM JUHAMHYECKOTO IPOrpaMMHUPOBAHUS.

Pasznen 12. BBenenue B 00beKTHO-OPHMEHTHPOBAHHOE IIPOrPaMMHpPOBaHHe

12.1. MUcnonp3oBanue kinaccoB B npoexktupoBanuu [10

12.2.  OcHOBHbIE  MOHATHUS  OOBEKTHO-OPUEHTHUPOBAHHOTO  MPOTPAMMMPOBAHMS:

MHKAICYJIALUS, HACIEJOBAHUE U TOTUMOP(PU3M.

12.3.

Pasnen 13. BBegenwe B 3agaum aHaam3a JAaHHbIX. [losydyeHue JaHHBIX U3
Pa3JIMYHBIX HCTOYHHUKOB

13.1 BBeneHue B HayKH O JaHHBIX

13.2 PabGora c ¢aiinaMu Kak ¢ ICTOYHUKAMU JaHHBIX

13.3 PabGoTa ¢ MCTOYHHKaMH JJaHHBIX B BeO

Pazoen npenooaemcs ¢ ucnonvzosanuem ounaun-kypca « Obpabomrka OaHHLIX HA A3bIKE
Python ona nauunarowguxy

Pa3nes 14. O0pa6oTka JaHHBIX € HCIOJIBL30BaAHUEM 0MOIMOTEeK numpy u pandas

P



14.1 bubnanoreka numpy. Beenenue

14.2 Co3ganne numpy-MacCUBOB

14.3 nnexcupoBaHue numpy-MacCUBOB

14.4 ITpoBeneHre BBIYUCIEHHUI C NUMPY-MaCCUBAMHU

14.5 Beenenue B 6ubnunorexy pandas

14.6 Knacc Series B 6ubimoteke pandas

14.7 Co3nanue o6wexToB kiacca DataFrame B pandas

14.8 UnpexcupoBanue pandas-o0beKTOB

14.9 IlpoBeneHue BbuucieHui B 6nbimnoreke pandas

Pazoen npenooaemcs ¢ ucnonvzosanuem ounain-kypca « Obpabomrka OaHHLIX HA A3bIKE
Python ona nauunarowguxy

Paznea 15. Cpencrsa Busyasnusanuu 1aHHbIX B Python

15.1 Beenenue B Oubanoreky matplotlib

15.2 Crunu rpadukoB B matplotlib

15.3 Hacrpoiika otoOpaxenus oceit B matplotlib

15.4 Pabota ¢ noarpadukamu B matplotlib

15.5 Pabota ¢ anHoTanusiMu rpagukoB B matplotlib

Pazoen npenooaemcs ¢ ucnonvzosanuem ounain-kypca « Obpabomrka OaHHLIX HA A3bIKE
Python ona nauunarowguxy

Paznen 16. Cpencrsa 1Jist npoBeieHUs1 BOCIIPOM3BOAMMBbIX UCCIEA0BAHM A

16.1 MeTtononorus BOCIpOM3BOAUMBIX HCCIIEI0BAaHUI

16.2 Ucnonb30BaHne HAOOPOB OTKPBITHIX TAHHBIX

16.3 Ucnonb3oBanue cpeacts Jupyter Notebook

16.4 Vcnonb3oBanue cpencts Google Colab

16.5 Ucnonb3oBanue cpeacts Anaconda Cloud

Pazoen npenooaemcs ¢ ucnonvzosanuem ounaun-kypca « Obpabomrka OaHHLIX HA A3bIKE
Python ona nauunarowguxy

5. O0pa3oBare/ibHbICe  TEXHOJIOTHHM,  HCIOJb3yeMble NPH  OCYLIECTBJICHHH
00pa30BaTe/ILHOIO NMpoLecca M0 JMCHUIIIHHE

B npouiecce 00yueHus UCHOIB3YIOTCS cleAytonue o0pa3oBaTeabHble TEXHOIOTUHU:

BBonHasi JeknmMs — Ja€T ITIEpBOE LEINOCTHOE MPEACTABIECHUE O JAUCLHUIUIMHE U
OpUEHTHPYET CTYyACHTAa B CHUCTEME W3y4eHHUs NaHHOW JUCHMIUIUHBL. CTyAEHThI 3HAKOMSTCS C
Ha3HAuYEHHEeM W 3a/1adaMU Kypca, €ro pOoJIbI0 U MECTOM B CHUCTeME yUYeOHBIX JUCIMIUIMH U B
cUCTeMEe MOATOTOBKM B 1eioM. Jlaercs KpaTKuii 0030p Kypca, MCTOpUsS pa3BUTUS HAYKH U
NPAaKTUKHU, TOCTIKEHUS B 3TOM cdepe, UMEHa U3BECTHBIX YUEHBIX, U3JIaraloTcs MepCrleKTUBHBIC
HampaBjieHUs1 uccienoBaHui. Ha 5Toil  JeKIuM  BBICKA3bIBAIOTCS  METOJMYECKHE U
OpraHu3alMOHHbIE OCOOEHHOCTH PAadOThl B paMKax ITaHHOM AMCHUIUIMHBI, a TaKKe JaeTcs
aHaJln3 peKOMEHIyeMOl yueOHO-MEeTOINYECKON JTUTEPaTyPhl.

Akagemuyeckasi JeKHuA (MM JIeKOMA 00IIero Kypca) — [ocie10BaTeIbHOe
M3JI0KEHUE MaTepuaia, OCyIECTBIsIEMOE MPEUMYIECTBEHHO B BHJI€ MOHOJIOTa MPENoAaBaTeNsl.
TpeboBaHUs K aKaJeMHUYECKOH JIEKIUH: COBPEMEHHBI HAay4HbIH YpOBEHb M HAaCBHIIIEHHAs
MH(GOPMATUBHOCTb, yOequTeNnbHasi apryMeHTalus, JOCTyIHas M TOHSATHas pedb, dYeTKas
CTPYKTypa M JIOTHMKA, HaJH4YUe SPKUX IPHUMEPOB, HAYYHBIX JOKa3aTEIbCTB, OOOCHOBaHUIA,
¢bakToB.

JlabopaTopHoe 3aHsAITHe — 3aHATHE, MOCBSIICHHOE OCBOCHHMIO KOHKDETHBIX YMEHMH U
HABBIKOB M 3aKPEIUICHUIO IMOJYYEHHBIX Ha JIEKIUU 3HAHUH B 00OPYJOBaHHON KOMIIbIOTEPHOM
ayIUTOPHH.

Koncynbranum — Buj yueOHBIX 3aHATUH, SBISIOLIUICS OAHON U3 (GOpPM KOHTPOJIS
CaMOCTOSITENTbHOM ~ paboThl  cTyAeHTOoB. Ha KOHCynmpTanusx 1O TpoCkOe  CTYAEHTOB
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paccMaTpuBAIOTCST Haubojee CIOXKHBIE MOMEHTHI TPUM OCBOCHMM MaTepuala IMCLUUIUINHBI,
[penojaBaTesb OTBEYaeT Ha BONPOCHI CTYIEHTOB, KOTOPbIE BO3HUKAIOT Y HUX B IIpoOIEcCe
CaMOCTOSITETILHOM pabOTHI.

B mnponecce o0yueHHs MCHOIB3YIOTCS CIEAYIOUIME TEXHOJOTHUU 3JIEKTPOHHOIO OOy4YeHHs W
JUCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUH:

JJIEKTPOHHBIN Y4eOHbIH KYpPC «AJTOpUTMHU3AlMA M NporpamMmupoBanue» B LMS
JuiekTpoHHbII yHUBepcuTeT Moodle SpI'Y, B xoTopoMm:

- TpeACTaBlieHbl 3aJaHUs JUIsl CaMOCTOSITENIbHOM paboThl OOydaromuxcs IO TeMaMm
JVCLUIINHBL,

- OCYLIECTBIISIETCS  IPOBEIEHUE OTHCJIBbHBIX MEPONPHUITHA  TEKyIIero  KOHTPOJIS
YCIIEBAEMOCTH CTYICHTOB;

- MpeACTaBIICHBI NMPaBUIIa IPOXOKACHUS TPOMEKYTOUHOM aTTeCTalK 10 AUCHHUIUINHE;

- TpEICTaBJIeH CIUCOK y4eOHOM  JuTeparyphl, pPEKOMEHIyeMOH Ui  OCBOCHHS
JUCIUTTNHBL,

- mpencraBieHa uHbopMmanus o0 (GopMe M BpEeMEHHM MPOBEACHUS KOHCYJIbTallUH IO
JTUCIUIUIMHE B PeKUME OHJIAlH;

- TmocpencTBOM  (opymMa  OCYIIECTBISCTCS CHHXpPOHHOE U (MJIM) AaCHHXPOHHOE
B3aMMOJICHCTBHE MEXIy O0OydJarollMMUCA U TMpernojaBaTelieM B paMKax HU3y4eHUus
JUCLUIUINHBI.

MaccoBble OTKpPBITBIE OHJIAIIH-KYPChI, pa3MelieHHble Ha m1aT@opme DemidOnline:

«IIporpammupoBanue Ha si3b1ke Python 1 HaunHAOIKX», pa3MEIEHHOTO IO CCBUIKE:

https://demidonline.uniyar.ac.ru/courses/course-v1:DemidOnline+PrgPytUn002x+2020/
course/

«O06paboTka naHHBIX Ha si3bIke Python A HaunHaOMMX», pa3MEIEHHOTO MO CChUIKE:

https://demidonline.uniyar.ac.ru/courses/course-
v1:DemidOnline+DataPytUn001x+2020/course/

B pamkax 3TuX KypcoB:

- MIPEJICTaBJICHbI OHJIANH-TIEKIIUHU IO OT/IEIbHBIM TEMaM TUCIUILINHBL,

- NPEeJCTaBJICHbI 3a/laHus U1 CaMOCTOSATENIbHON paboThl 00yYaromuXcs Mo TeMaM
JUCIUITNHBL,

- OCYILIECTBISETCSI NPOBEJEHUE OTIEIBHBIX MEPONPUATHI TEKYIIEro KOHTPOJISA
YCIEBaeMOCTH CTYICHTOB;

6. IlepeyeHb  JIMIEH3MOHHOTO W (MIM)  CBOOOJHO  PACHPOCTPAHAEMOIO
NPOrpaMMHOI0 o0ecnedyeHHUsl, UCNOJIb3yeMOr0 NPH OCYLIECTBJEHHM 00pPa30BaTeIbHOIO
npoiecca mo AMCIUIINHE

B npomecce ocymiecTBieHuss 00pa3oBaTeIbHOrO  Ipolecca MO  AMCLUILIMHE
UCTIONTB3YIOTCSI:

B nporiecce ocymiecTBiaeHus 00pa3oBaTeIbHOTO MPOIecca UCTIONIb3YIOTCS:

— st GOPMHUPOBAHUS TEKCTOB MaTEPHAIIOB JIJISI IPOMEKYTOUYHON M TEKYIEH aTTeCTaIliH
— mporpammbl Microsoft Office, u3natensckas cucrema LaTeX;

- cBOOOHO pacmpocTpaHseMas cpefa mporpaMmmupoBanus Python 3;

- cBobOomHo pacmpoctpansiemas ob6onouka IDE PyCharm Community Edition wim
PyScripter;

- cBo0Oo1HO pactipocTtpansemoe 110 Pylint;

- uaopmannonHas cucrema "BYKU-NEXT" (ABUC "byku-Next");

7. IlepeyeHb coBpeMeHHbIX MNPOodecCHOHAJbHBLIX 0a3 JaHHBIX M HHPOPMAUMOHHBIX
CIPaBOYHBIX CHCTEM, HCIOJIb3YeMbIX NPH OCYLLECTBJIEHUHN 00pa30BaTEeIbHOIO NpoIecca 1Mo
AUCHHUIIMHE (MPU HEO0X0IMMOCTH)

B npomecce ocymiecTBieHuss 00pa3oBaTeIbHOrO  Ipolecca MO  AMCLHUILUIMHE
HCIIOJIB3YIOTCA:



ABToMaTu3upoBaHHas  OuOnMHoreyHo-uH(popmanmonHass cuctema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk cat find.php

8. IlepeyeHb OCHOBHOW ¥ /IONOJHMUTEJBbHON Y4eOHOH JIMTEpaTypbl, pecypcoB
HH(POPMALMOHHO-TEJIeKOMMYHUKAIIMOHHON ceTn «MHTepHeT», He00XOAUMBIX A
OCBOEHHUS TUCHHUILINHBI

a) OCHOBHAs:

1. Hoycon M. Ilporpammupyem Ha Python. CII6.: [Tutep, 2015. — 416 c.

2. Kuyr /I. O. HckyccrBo nporpammupoBanus. Tom 3. CopTHpOBKa U IIOHUCK.
Bunesmc, 2012. — 824 c.

3. Kuyr JI. 3. MHWckycctBo mnporpammupoBanus. Tom 2. IlomyuncieHssie
anroputMmsl. Bunesamc, 2011. — 832 c.

4. Kuyr JI. O. UckycctBo nporpamMMupoBanus. Tom 1. OCHOBHBIE alrOpPUTMBI.
Bunesmc, 2015 . — 720 c.

3. Kuyr JI. D. MHckycctBo mnporpammupoBanusi. Tom 4A. KomOuHatopHble
anroputMsl. Bunesamc, 2015 r. — 960 c.

6. l'opnees A.B., MomyanoB A.IO. CucremHoe mporpaMMHOe oOOeCTeueHue:
y4ueOHuK aiis By30B. - CII6.: [Turep, 2001.-736¢.

7. P. U. KabakoB «R B nefictBuu. AHanM3 U BU3yaJIn3allusl JaHHBIX Ha si3bIke R» //

JAMK Ilpecc, 2014. 580 c.
8. C. Mactunxkuii, B. [llutnkoB «CTaTUCTUUECKUN aHAIM3 U BU3yaJIU3allUs JAHHBIX C
nomotbio Ry» // IMK Ilpecc, 2015. 496 c.

0) TOTIOTHUTENHHAS:

1. Cammepdunbsa M. Python na mpaxruke. JIMK Ilpecc, 2014. — 338 c.

2. Jlytu M. Python: kapmanHbIli cripaBoyHHK. Bunbsmc, 2015. — 320 c.

B) pecypchl cetu «THTepHET»

1. DnexTponHas 6ubIMOTEKa yueOHBIX MaTepranoB Spl'Y
(http://www.lib.uniyar.ac.ru/opac/bk cat find.php).

2.Mupopmannonnas cucrema "EnanHoe okHO gocTyma K oOpa3oBaTellbHBIM pecypcam”
(http://www.edu.ru (pazmen YueOHO-MeTOonWYecKass OMONMMOTEKa) WU IO TPSIMON CCHUIKE
http://window.edu.ru/library).

3. DneKkTpoHHO-OMOIMOTEeYHAs cHcTeMa «YHUBEpCUTeTcKas Oubnmoreka online»
(www.biblioclub.ru ).

4. Timus Online Judge. ApxuB 3a/1a4 ¢ poBepstoNIel cucreMoi (acm.timus.ru).

5. Sapexc.KonTect. ApXuB 3a7a4 ¢ IPOBEPSIIONIEH cucTemMoii (contest.yandex.ru).

9. MarepuaibHO-TEXHMYECKas 0a3a, Heo0XomuMas Jifi §: OCYLIEeCTBJICHUS
o0pa3oBaTe/ILHOIO MpoLecca Mo JMCUUIIUHE

MarepuanbHO-TexHHYecKast 0a3a, He0OX0AUMas JUIsl OCYIIECTBIEHUSI 00pa30BaTEIbHOTO
mpolecca Mo AMCUUIUIMHE BKIIOYAET B CBOM COCTaB crielMaibHble TOMEIECHUS:

- yueOHbIe ayTUTOPUHU JJIS IPOBECHUS 3aHATHH JIEKIIMOHHOTO THIIA;

- yueOHbIE ayIUTOPUU JJIsl IPOBEACHUSI MPAKTUUECKUX 3aHATUN (CEMHHAPOB);

- yueOHbIe ayTUTOPUHU JJIsl IPOBEICHUS IPYNIIOBBIX U UHIMBUAYAIBHBIX KOHCYJIbTALINH;

-TIOMEIIEHUS JIsl CAMOCTOSITEIbHOM paboThI;

-MIOMEICHUA JUIS XpaHEHHs M TNPO(UIAKTUYECKOTO OOCTYy)XKMBAHUS TEXHHUUECKUX
CPEICTB O0Oy4YCHHUS.

CrnenuanbHble MOMENICHUS YKOMIUIEKTOBAHBI CPEACTBAMHU OOYUEHUS, CIYXKaIlUMH JUIs
npecTaBieHus yueOHoi nHdopmanuy 60JabII0N ay TUTOPHUH.

[TomerieHust A1 caMOCTOATENBbHON pabOThl 00YYAIONIIMXCSl OCHAIEHBI KOMITbIOTEPHOM
TEXHUKOW C BO3MOJKHOCTBIO MOJAKIIOUEHUs K ceTu «MHTepHeT» M obecrneyeHHeM J0CTyna B
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AIEKTPOHHYI0 HMH(OPMAIIMOHHO-00pa30BaTENbHYIO Cpelly OpPTaHM3alllM, a TaKKe MaTepuanam
OHJIAMH KypCOB, pa3MENIEHHBIX Ha oOpa3zoBarenbHOW oHnaiH miomanke SApl'Y wum. ILT.
Hemuosa (DemidOnline).

ABTOp(BI) :

3aB. xadenpoit

MH(POPMALIMOHHBIX M CETEBBIX TEXHOJOTHUH, K.().-M.H. JL.YO. Yanerii

JoueHt kad.

MH(GOPMALIMOHHBIX U CETEBBIX TEXHOJOTUH, K.(.-M.H. O.b. JIaBpoBckas
3asenyroumii kadeapoit UCT J.YO. Yanerit




IIpniaoxenne Nel k paboueil nporpaMMe AUCHHUIIMHBI
«AJITOpUTMH3ALMSA U IPOrPAMMHPOBAHUE)
DoH/I OLICHOYHBIX CPEACTB
AJIA MMPOBEACHUA TEKYIETo KOHTPOJIA YCIIEBAEMOCTH U HpOMe)KyTO‘{HOﬁ arrecranumn
CTY/ICHTOB 110 JUCHHUILINHE

1. TunoBbIe KOHTPOJILHBbIE 32/IaHUSI UJIH HHbIE MAaTePHUaJIbl, He00X0IMMBbIE /1JIsl OLEHKH
3HAHMI, yMEeHHUI, HABBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XapAKTEPU3YIOIIMX 3TANbI
(popmupoBanus KomneTeH U

1.1. KonTpoJibHbIe 3a1aHis ¥ HHbIEe MaTepPHAJIbl, HCIIOJIb3yeMble B polecce TeKyuen
arrecTanMu

3aganus 171 TECTOB
(nposepsitoT copmupoBanHocTh OIK-2, OIIK-7, unagukaropsr OIIK-2.1, OIIK-2.2,
OIIK-7.1, OIIK-7.3)
Tectsl mpoBonarcs B pamkax online-xkypca «IIporpammupoBanue Ha s3bike Python s
HauuHaKIKX». B Tecrax kak mpaBwio 15 BompocoB. MakcuMaibHbIM Oani 3a MpaBUIbHBIN
oTBeT coctaBisieT 1 6ayut. Ha kaxaplif BOIIPOC 1aeTcst OJHa MOIBITKA OTBETA.

Ha npoxoxnenue tecra gaercd 1,5 gaca.

HToru npoxo1eHus: TecTa OL[EHUBAIOTCS 10 CJIEAYIOIIKUM MTPpaBUIIaM:

- KOJINYEeCTBO HaOpaHHbBIX 0ayioB OT 13 10 15 COOTBETCTBYET OIICHKE «OTINYHOY;

- KOJIMYECTBO HAOpaHHBIX 0a/IOB OT 9 110 12 COOTBETCTBYET OIIEHKE «XOPOIIIOY;

- KOJINYECTBO HaOpaHHBIX OAJIOB OT 5 10 9 COOTBETCTBYET OLICHKE «YJOBJICTBOPUTEIBLHON;
- KOJIMY4ECTBO 0aJIOB MEHbBIIIE 5 COOTBETCTBYET OLIEHKE «HEYAOBIECTBOPUTEIILHOM.
IIpumepHbIe BONIPOCHI TECTOB:

Tect Nel.

(mpoBepsiet copmupoBanHocTs OIIK-2, nnaukaropsr OITK-2.1)

Bormpoc 1.

Yto HaneyataeT cneayloulas nporpamma:

strl = "llpzBeT"
str2 = ’mup’
salute = strl+str2
print(salute,"!")

2. Ommembme mosbko 00UH 08arl.
MpuBeT Mup!
[MpuseTmump!

MpuBeTmup !

Mpuset mup !



Bompoc 2.
Kakoe aHaueHue NEMMET NepemMeHHaaA res nocne BeIMONHEHWA Cn ep,yrou.l,elﬁ nporpaMmmel:

10
b = ?2°
res = a + int(b) + 3

o
1l

3. Ommembme mornbko 0QuH ogarl.
15
105
10int3

Mporpamma BbiBeg eT coobLeHne 06 owmnbKe.

ab3

Bomnpoc 3.

Kak MoxHo ncnonb3oBarb oneparop [], 4Tobbl HanedaraTb CUMBON 'y', B3SITbI M3 CTPokK X = 'From
chaly@uniyar.ac.ru'?

4. Ommembme sce nodxodaujue sapuaHmai.
print(x[8])
print(x[y])
print(x[15])
print(x[9])
print(x[14])

Bomnpoc 4.

Kak ncnonb3oBaTb oneparop Ansa cosjaHus cpesa [;] 4ns nonyvyeHnus NoacTpoku ‘uniyar n3 CTPoOKuM X
= 'From chaly@uniyar.ac.ru'?

5. Ommembme mornbko 00UH osarl.

) s =x[11:18]
Y s =x[10:17]
) s = x[10:18]
Y s =x[11:17]

Bompoc 5.



YUTo HaneyaTaeT criegyloLmin oneparop:

print(len(’apple’*5))

6. Ommembme morsbKo 00uUH o8arl.
-1
) apple apple apple apple apple

) Huuero He HanevaTaeT Tak Kak B OMepaTope eCTb CUHTaKCcHUYeckasi ounoka.
) 25

Bomnpoc 6.

Kakas u3 cneaylouwmx CTPOKOBbIX pyHKUMIA yBupaer npobenbHble CUMBOSLI B Ha4arne n B KOHUE
CTPOKKU?

8. Ommembme mosnbKo 0OuUH osarl.
Y splitQ)
) strip()

) Istrip()
) ritrim()

Bomnpoc 7.

[MycTb y Hac ecTbk cnucok my_great_list = ['pi', 3.14, 'e', 2.78]. Kakne us cnegyownx yTBEPXL eHUA
ABMAIOTCA BEPHBIMU?

9. Ommembme ece nodxodsawitie saplaHmei.
my_great_list[1] pagHo 'pi’
B Python Henbasa onpenenaTth Takme CnUcKu.
my_great_list[-1] ABnaeTcS OLWMOOYHBIM UCMOMBL30OBAHWMEM CNUCKA.
my_great_list[2]+my_great_list[4] paBHo 5.92
my_great_list[2] paBHO ‘¢’

len(my_great_list) BepHeT 4
Bomnpoc 8.
Kakve 13 crnepyrLlmx BbIpaXXeHUA M3MEHSAIOT cogepXnmoe cnucka my_list?

10. Ommembme sce nodxodsuwiue sapuaHmal.

my_list.reverse()
my_list.append(3.14)

[1, 2, 3] + my_list
other_list.extend(my_list)

my_list.extend(["some", "stuff"])

Bomnpoc 9.



Kakoi onepatop Hago BCTaBUTL BMeCTO ###HHH 1uToDbl HANTK NpoU3BEaEHNE SIEMEHTOB
MPOW3BOMNBHOTO CAMCKa humbers?

numbers =

RE#RHF

for n in numbers:
product *= n

print(product)

12. Ommembime mMoibKo 00UH 08arl.

product = numbers[1]
product = 0
product = 1
product = numbers[0]

product = []

Bomnpoc 10.

Cnepytowas dyHKUAA peannsyeT NPocToi cnocod, no3sonaowmMin obpatnTe cTpoKy. Kakoi onepartop
HeoOX0AMMO BCTABUTb BMecTo HEHEHE?

def reverse_string(s):

"""BosppamaeT CTPOKY B obpaTeoM mopaigxke"""
HERERH

for char in s:

result = char + result
return result

print(reverse_string("Hello!")) # Ha skpax euieedem cmpory ’lolleX’

14. Cmmembme mMaibko 0dUH osall.

result =0
resut =" "
result =""

result =[]
Tect Ne2.

(mpoBepsiet chopmupoBanHoctb OIIK-7, uanukatopsr OI1K-7.3)

Bompoc 1.



Kakasa n3 dbyHKUMIA o0bsisaHa cogepxaTh obbaeneHue global point UToBEI MBMEHUTL 3HaYeHWe
rnobanbHON NepemMeHHoR point?

point = [0, @]

def functionl():
point[8] += 1
point[1] += 1

def function2():
point = [50, 50]

2. Ommembme sce rmoOxodsujLe eapuaHmbi.

function1

function2

Bompoc 2.
BbiGepUTe NpaBMmnbHbIe YTBEPKAEHWA, KOTOPbIE KacatoTes cneaytollero dparMeHTa Koraa:

lst = [1, 2, 3, 5, 7, 11]

t = tuple([[30, 48], lst, [20]1]1)
lst.append(25)

12 = t[2]

12 .append (18)

4. Ommembime sce rnodxodawiue sapuaHmbl.

Mocne BbINONHeHWA a2Tore Koga B noavuyunn t[2] dyaet cnncok [20].

Mocne BbINONHEHWA 3TOro Koga AfiuHa cnUcka B nosvuyun t[1] GyaeT paBHa WecTH.

Ota nporpamma ByAeT BbINOMAHATHECA C OLWMOKamM.

B pesynbTate BbINOMHEHWA 3TOro kKoga B nosvyun t[1] 6yaet cnucok [1, 2, 3, 5, 7, 11, 25]

Mocne BbINONHEHWA 2TOrC Koga ANvHa cnvcka B nosvuunn t[2] byaert paBHa 4BYM.

Bomnpoc 3.

PaccMoTpum criegyroLy o Nporpammy

a ["green", "blue", "white", "black"]
b =a

c = list(a)

d

b = a[l : 3]

Mocne Toro, kak aTOT KOf oTpaboTaeT, Ha CKOMbKO 0B6LEKTOB TUMAa CNMCOK BYAYT cobiNaThCs
nepemMeHHble?

Bormpoc 4.



I'IepeqmchTe vyepes np06en aneMeHThl cnucka Ist nocne Toro, Kak 0Tpa60TaeT BOT TaKOW Kop:

def functionl(a):
b = list(a)
b.pop()
a.pop(Q)
return a[0]+1

def function2(b):
for i in range(len(b)):
b[i] += 1

st = [ 1, 2, 5, 7, 9]
function2 (1st)
functionl(lst)

Bompoc 5.

Y10 ByaeT BbIBEAEHO Ha 3KpaH B pesynbrare paboTbl CNeayrLen nporpammb?

class Account:
def __init__(self, id):
self.id = id
id = 666

acc = Account(123)
print(acc.id)

Bomnpoc 7.

Kakasl pasHuLa Mexay NoHATMEM (YHKLUMM W MOHATMEM MeToaa?

9. OmMmembme ece nodxodsaujue sapuaHmal.
MeToabl uMeloT obsi3aTenbHbIn napametp self, a dyHKUMM HeT.
PyHKUMKM onpeaensoTCcs BHe KNaccoB, a MeETOAbI ABMAIOTCA YacTbio onpejeneHus knacca.

Mexay yHKUMEN 1 METOAOM HET HUKaKON pasHNLbI.

MeToabl onpeaensioTcs B cTaHaapTHoW bubnuoteke Python, a dyHKUUM onpeaensioTcs B
BalLleM COOCTBEHHOM Koge.

Bomnpoc 8.



PaccMoTpym onpegeneHve Knacca, KOTORbIA Mbl Hanncanu Ha nekumm:

class Bird:
def __init__(self, bird _type = RED):
if bird_type in [ RED, CHUCK, BOMB ]:
self.bird bird_type
else:
self.bird

RED

def bird(self):
return self.bird

def __str__(self):
if self.bird == RED:
return "RED"
elif self.bird == CHUCK:
return "CHUCK"
elif self.bird == BOMB:
return "BOMB"

Ansa yero HyxeH napametp self?

Bormpoc 9.



JonyeTum , Mbl HANUCANK kKNace Primes, KOTOpbIA reHepupyeT Nocn&oBaTeNbHOCTh NPOCThIX YACEN
(T.e. TaKMX YMCEN, KOTOpble AeNATCA TONbKO caMK Ha ceba U Ha eavHrLy):

class Primes:
def __init__(self):
self.n = 2
self.a 7

def __gcd__(self, x, y):
while y > 0:
rem = x ¥y

X =y
¥ = rem
return x

def nextG(self):
g = self.__gcd__(self.n, self.a)
self.n = self.n + 1
self.a self.a + g
return g

def nextPrime(self):
g = self.nextGQ)
while g == 1:
g = self.nextG()
return g

def __str__(self):
return str((self.n, self.a))

primes = Prime()

MocnegHasA cTpoka NUCTUHIA ONnpeden AeT NepeEMEHHYHD primes B KadecTBe o6bekTa knacca Prime.
Kak koppekTHO BeIzBaTE MeTog nextPrime, uTobel nonyunTe cnefylolee npocToe Yucno?

Bomnpoc 10.



class PointiD:
def __init__(self, x = 0, yv = 0):
self.x = x
self.y = y

def translate(self, deltax = ®, deltay = 8):
" CMecTHTL TOYKY Mo ocu x Ha deltax
M no ocn y Ha deltay."""
self.x += deltax
self.y += deltay

Kakune 13 cneaylomx qparMeHToOB Kof a ABNATCA KOPPEXTHOW MHULManu3auveld obbekTa Knacca
Point2D 1 ucnonb3oBaHem metoia translate?

# OparmeHT A

pointl = Point2D(3, 9)
point2 = Point2D()
point2.translate(20, 4)

# OparmeHT b
Point2D = (3, 9)
Point2D. translate(5, —2)

# OparmeHT B
peint = Point2D([3, 9]1)
point.translate(s, —2)

# OparmeHT T
point = Point2D(7.0, 13.5)
point.translate(8.16, 12.1)

Tect Ne3
(mpoBepsiet copmupoBannocTs OIIK-2, OIIK-2.2)
Bormpoc 1.

MoHeTka MOXeT nagaTb NnMbo oprnom, N1bo peLukor. 3akogmpyemM npu NOMOLLM HyNa opna, a npu
MOMOLLM eguHnLbl pelky. Mbl XoTuM nepebpatb BCe BapMaHTbl 4eCATUKpaTHOrO noabpackiBaHUs
MOHETKW W MOCYWTaTb, B CKOMbKWUX U3 HUX HET BbiNadeHw ABYX opnoB noapsd. Kakyto mogens
nepebOopHOro anroputMa Mbl MOXEM UCNONb30BaTh?

Bomnpoc 2.

Haszosem 4eTHoE HaTypalbHOE YUCITO N HETHONPOCTbIM, €CJ1 N HE pacKraabiBaeTCA B Npon3BegeHne
ABYX YeTHbIX YMcen (Hanpumep, 16 - He ABNAETCA YeTHONPOCTLIM, a 10 - YeTHonpocToe). AaHo YMeno
n, HeoBXxoaMMO HaTN BCe BO3MOXHbIE YETHOMNPOCTLIE a U b, Takue 4To a * b = n. Kakon 3 BapuaHToB
nepebopa Hanbonee onTUManeH?

4. Ommemsbme mostbko 00UH 08art.
A =1{2, 4, 6,..., n}, npo13soanm nepebop no MHOXKecTBY X = A2,
A=1{1,2,..., n}, npousBognmM nepebop no MHoxecTBy X = A2,
A ={2,4,6,..., n/2}, nponzsoormM nepebop No MHoKeCTBY A.

A={1,2,..., n/2}, npoussognm nepedop no MHoxecTBy X = A”2.

P



Bormpoc 3.

[onycTum, Mbl XOTUM HaUTWM MakcuMym pyHKLmmM f(X), onpeneneHHon Ha MHOXECTBE BEKTOPOB X =
(x1, x2, x3, . .., x7), roe Kaxxabl 3NeMeHT KopTexa X npuHaanexuT mHoxectsy {-2, -1, 0, 1, 2.
CkornbKo BCero BEKTOPOB HaM npuaetcs nepedpatb?

Bormpoc 4.

MNpeanonoxmm, YTo KOMMbIOTEPHLIN NAponb COAePXKUT 8 CUMBONOB U3 MHOXecCTBa {a, b, ¢c,..., Z}.
CKOMNbKO pasnm4yHbIX Naponen MoXHoO chopMMpoBaTh U3 3TOr0 MHOXeCTBa?

Bomnpoc 5.

[onycTvm, Mbl reHepupyeM B NIEKCMKOrpadhnIeckoM nopsake KOPTEXM ANHbI 4 U3 311eMEHTOB
mHoxecTBa A = {1, 2, 3,..., 15}. Kakon koptex OyaeT natu cnegyrowmm 3a koptexem (1, 15, 14, 15)?

Bormpoc 6.

Mkl reHepupyem BCe N-KOPTEXN U3 aNeMEHTOB MHOXecTBa A. BbibepuTe NpaBUbHbIE YTBEPX EHUS:

8. Ommembme ece nodxodauiLie eapuaHmsi.
Ecnn A = {0, 10, 100, 1000, 10000}, Tc cambimM NepBLIM NPWU reHepauni B
Nekcukorpadbunieckom nopsaake nomkeH oeiTe kKoptex (0, 0, 0, 10).

EcnnA={1 5, 7, 9}, To cneaywLne KOPTEXN HAXOAATCA B TeKCMKorpatnieckom
nopaake: (1,5,7,9), (1,59 1),(1,59,5), (1,5 9,7).

Mpy NocelleHnn KopTexen B NIEKCUKOrpatUIecKom NopaaKke Mbl NOCellaeM Kak blii
KOPTEX OAMWH pas.

Mpy noceLleHnn KopTexeii B NeKcMKorpatieckoM nopsiake Mbl NocellaeM Kaxa blid
KOPTEX HECKOMBKO paa3.

Bomnpoc 7.

MycTe AaHo mHoxecTBO A = {2, 3, 5, 7, 11}. BcnoMHUM MHAWIAC KMIA anropuTm nekcukorpadgpuyeckon
reHepaumu nepectaHoBoK. Buibepute BepHble yTBEPKAESHNA:

14. Ommembme gce nodxodauue gapuaHmbi.
Cnegyouwei nocne nepectaHoekn (7, 11, 2, 5, 3) 6yaet nepectaHoeka (7, 11, 5, 2, 3).

Ons nonydeHna cnegyioweld 3a nepectaHoBkei (11, 7, 3, 5, 2) Heobxo4MMO yBENUYMTL
anemeHT 2.

UTtobbl nonyuynTe cneaylowyo nepectaHoBky nocne (3, 5, 11, 7, 2) HeobxoaNMO yBENWMUUTL
3nemMeHT 5.

Ons nonydeHna nepectaHoBkK nocne (11, 7, 2, 3, 5) anroputm noMmeHseT MecTtamin
anemeHTbl 5 1 2.

AnAa nonyyeHus crnegyowen nepectaHoBk nocne (11, 5, 3, 7, 2) anropuTm noMeHaeT
MecTamWn anemMeHTbl 3 U 7.

Cnegytouweld nocne nepectaHoekK (2, 7, 11, 5, 3) 6yaet nepectaHoeka (2,11, 3, 5, 7).

Bompoc 8.



PaccMOoTpM BOT Takoi Kog.:

1
2
3
4
5
b
7
8
9

10
11
12
13
14
15

def enumerate(aA, n):
result = []
ifn < 1:
return result
for a in A:
result.append((a, ))
while len(result[®]) < n:
nextres = []
for r in result:
for a in A:
newr = list(r)
newr.append(a)
nextres.append(tuple(newr))
result = nextres
return result

BbifepuTe BEpHbIE YTBEPK A EHWA

16. OmmMembme sce RO O0AUUE 8aPUaHMb.

SneMeHT reHepupyemMoro MHOXeCTBa MMeeT Tun list.
STOT KOA FEHEPUPYET BCE KOPTEXKM U3 ANEMEHTOB MHOXKECTBa A AMNWHbI N.

Ecnw ocyLecTsnTb BbI3oB diyHKUWMK enumerate([1, 10, 0], 2), T0 B creHeprpoBaHHOM
MHOMeCTBE He Byaer anemeHTa (10, 10).

SremeHT reHepMpyemMoro MHOKECTBa MMeeT Ty tuple.

Bce creHepriposaHHble aneMeHTbl XPaHATCA B NamAaTi U BO3BpaLLaloTco KaKk pesynbrar
paborbl hyHKUKMK enumerate.

STOT KOJ, reHepUpyeT BCe NepecTaHOBKM MHOXECTBA A ANKHBI N.

Bomnpoc 9.



Yucna $UboHauum MOXHO NOCHUTATL ¢ UCMOMNL30BaHWEM PeKYPCUBHOIO anroputMa. Ero peanuayer
BOT 3Ta nporpaMmmMa:

def fib(num):
if num == 0:
return 8
elif num == 1:
return 1
else:
return fib(num—1)+£fib (num—2)

MycTb f(n) - 3TO pekyppeHTHOE COOTHOLLEHWE, KOTOPOE 33JaET KOMNMYeCcTBO BLI3OBOB dyHKLMK fib.
Kakoe 13 npegnoXeHHbIX COOTHOLWEHWA 3agaeT f(n)?

BHumaHue: f (n) sagaer He n-e yncno PuboHauyn, a KOMUYeCcTBO BLI3OBOB doyHKUMK fib Npu pacuete
3TOro Yncna.

Bbl moxeTe nepenncarb 3Ty nporpaMMy 1 NO3KCNEPUMEHTUPOBATE C HeBOM bLUMMK 3HAYEHUAMMN N.

4. Ommembme montbKo oduAd osart.
f(0)=1; #(1)=1; f(n)=2f(h—1)+1
f(0)=0; (1)=1; f(n)=f(n—1)+f(n-2)
f(O)=1; f(1)=1; f(n)=Ff(n—1)+f{n—2)+1
f(0)=1; f(1)=1; f(n)=f(n—1)+1

Bomnpoc 10.

KonuuecTso pekypcHBHBLIX BbIZOBOR, KOTOPbIE COBEPLLAKTCA NpK pacdeTe uncen GuboHadum ¢
MCNoNb30BaHKeM (bYyHKUMK U3 NpedblayLlerc Bonpoca pacTeT OdeHb BbICTPO NpK yBenudeHud n. Ons
TOro 4TOObl YCKOPUTL 3TY (hYHKLMIO MOXHO 3aMNOMWHATL BbIYMCITEHHBIE 3HAYEHNA B OTAENBHON
CTPYKTYpPE AaHHEeIX, Hanpumep, B crioBape cache_dict, kak aTo coenaHo B 3TOW nperpamme:

def cached_fib(n, cache_dict):

if n in cache_dict:
return cache_dict[n]

else;
nl = cached_fib(n—1, cache_dict)
n2 = cached_fib(n—2, cache_dict)
cache_dict[n] = nl+n2
return nl+nz

Ecnu n>1, ckonbko BbI3oBOB hyHKUMM cached_fib copepluaeTca BO BpemMs BbIMUCNEHWUA BhbIpaXKeHWUs
cached fib(n, {0: 0, 1: 1})?

Bomnpoc 11.

OnpenennTe, CKONbKO pa3 Ha 3KkpaH OyAeT BbiBefeHa cTpoka "Hop!" BOT Takown nporpamMmmon B
3aBVICMMOCTM OT 3HaYeHUs napameTpa n:

def printHop(n):
1f n=—
return
print("Hop!")
printHop(n // 2)



IIpumepHble 3a1aHUs 1JIs1 KOHTECTOB
KoHTecThl mpeacTaBisitoT co00i MHTEpaKTUBHBIC 3a/1aHus B cucteMe AHnaexc.KoHTect, KoTophie
[O3BOJIAIOT aBTOMATU3UPOBAHHO IIPOBEPATH IIPOTPAMMBI, KOTOPBIE CTYAEHTHI OTIPABIAIOT B
KauecTBE peUICHUH.
OOBIYHO KOHTECT cOCTOUT U3 3-6 3amay. Ha pemenune 3a1ay gaetcst OJHON HEIEIH.
Wrtoru npoxoxaeHns: KOHTECTA OLIECHUBAIOTCA 110 CIEAYIOIIUM MPAaBUIIAM:

- BCC MOJIHOCTBIO PCHICHHEBIC 3a/Ja4 COOTBETCTBYIOT OLICHKE «OTIMYHO,

- Oomee ONHOI, HO MEHee 4YeM BCE TOJTHOCTHIO PEIICHHBIE 3aJaud COOTBETCTBYIOT OIICHKE
«XOpOILO»;

- OJIHa MOJIHOCTBIO pCHICHHAA 3a/lada COOTBECTCTBYCT OLCHKE «YAOBJICTBOPUTCIBHO»,

- MCHBIICC KOJIMYECTBO ITOJTHOCTBIO PEIICHHBIX 3aaa4 COOTBCTCTBYIOT OILICHKE
«HCYHOOBJICTBOPUTCIILHOY.

Konrect Nel.
(nposepsiet chpopmupoannocTs OIIK-7, OIIK-7.1)
NuauBuayanpHOE 3a/1aHue TPECTaBIsAeT co00i KOHTeCT B cucTteMe SAnmekc.KoHTecT, KOTOpHIii
OpraHu3yeTcs CIENUANIBHO JIJISl TPYIIbI CTYIEHTOB. [IpumepHbIe 3a1aun:

3amaua 1.

Kommanust ManpynkoB HapBaja B camy 500K, OHM XOTAT pa3AeiuTh SIOJIOKA MEXITy
co00if TOPOBHY, @ TO YTO OCTAaHETCS, OTIaTh MaMe Ha mupor. Ompenenure, CKOIBKO SOIOK
JIOCTAHETCS KOKIOMY M3 HUX, @ CKOJIBKO OHU OTJATyT MaMe.

dopMmar BBOAA

B niepBoii ctpoke nogaercst yuciao N>0 - KoJIM4ecTBO MaJIbuUKOB B KOMIIAHUU. B BTOpOi
CTpOKe TojiaeTcst uucio M>=N - KOITH4EeCTBO SOJIOK.

®opmat BbIBOAA

BreiBecTn uepe3 mpoben ABa LETBIX YMCIA: KOTUYECTBO SIOJIOK, KOTOPOE JOCTaHETCS
KKJIOMY M3 MAJTBYUKOB, M KOJIMYECTBO SI0JI0K, KOTOPBIC OHU OTJAIYT MaMe.

3amaua 2.

Ha Bxoz Baeii mporpamme onepatop Bacs BBoaut nBa nenbix uucna, A u B. Eciu A>B,
TO TporpamMma JOJDKHA BBIBECTH UX CyMMY, MHade BBIBECTH HMX MpousBeneHue. IIpobiema
3aKJTIOYAeTCsl B TOM, 4TO Bacs medaraer OBICTPO W MHOT/AA TMeYaTaeT HE TOJIBKO MHUQPHI, HO H
OykBbI. Bara nporpamMma JomKHAa KOPPEKTHO 00padoTaTh U Cilydaid OIMOOYHOTO BBOJIA.

®opmart BBOAA

B nepBoii ctpoke nojaercs 3HaueHre A. Bo BTopoil cTpoke nogaercs 3HaueHue B.

®opmat BbIBOAA

OHO 4nCTo, SABISIFOUIEECS PE3YIHTATOM BHIYMCICHHM.

B tom ciywae, ecnu B kadecTBe XOTs ObI OJTHOTO W3 3HAYCHUU OBLIO BBEIEHO YTO-TO
OTJIMYAIOLIEEecs OT 1IeJIOr0 YKCIIa, MporpaMMa JoJiKHa Hanevararh "Bacs, BHuMarenbHee".

3anaua 3.

Ha Bxoxg mnopmaroTcsi Tpu BEIIECTBEHHbIX 4yHucia. Hanumwure nporpammy, KoTopas
OIpeAeIIsieT, BO3MOXHO JIM COCTABUThH TPEYTOJIbHUK C JIJIMHAMHU CTOPOH, PABHBIMH 3THUM YHCIIAM.
Ecnn TpeyroibHMK BO3MOKHO COCTaBUTh, TO ONPENEIUTH, SBISETCS OH MPSIMOYTOJIbHBIM,
TYHNOYTOJIbHBIM WJIH OCTPOYTOJIbHBIM.

dopMmar BBOAA

B nepBoii cTpoke momaercs mepBoe BEHIECTBEHHOE YHUCIIO0. BO BTOPOUl CTpOKE BBOAUTCS
BTOPOE BEILIECTBEHHOE YUCIIO. B TpeThe CTpOKE BBOJIUTCS TPETHE BEIIECTBEHHOE YUCIIO.

P



dopMart BbIBOAA

Ecnun  TpeyronpHuk Henb3s cocTaBuTh, BbiBecTH Henmb3s. Ecnmm  cocraBisercs
IPSIMOYTOJIBHBIM TPEYTOJIBHUK, TO BBIBECTH CTpPOKY lIpSMOYTrojbHBIN, €ciu COCTaBIsAETCS
TYHOYTOJIbHBII  TPEYroJbHUK, TO BBIBECTU CTPOKY TyNOYrojbHBI, HHa4Ye BBIBECTH
cTpoKy OCTpOyTOJIbHBIN.

BriBonMas cTpoka HaUMHAETCS € 3arJIaBHOM OyKBbI, OCTalIbHbIE OYKBbI CTPOYHBIE.

3amaua 4.

Ha Bxox mopmaercs HaTypajibHOEe 4HCIIO Ooiblie eauHUIlbl. Hamumurte nporpammy,
KOTOpasi ONPENEISAET, ABJISAETCS JIU YUCIIO MPOCTHIM.

[IpocToe uymcno - 1enoe MOJIOKUTENbHOE YHCIO, MMEIOIIEe POBHO JIBa PA3IUYHBIX
HATypaJIbHbIX ACTUTENS — €AUHUILY U CaMOro ceOs.

®opmart BBOAA

Hatypanbnoe uncio 1<N<10000.

®opmat BbIBOAA

Haneuarats IIpocToe, ecnm uncino sBasgercss npocTbiM M COCTaBHOE B MPOTUBHOM
ciy4ae.

3amaua 5.

Ha 06paGoTKy mocTymmaer HaTypaabHOe YKCIIO, He TpeBbimarommee 10°.

Hy»Ho HanucaTk mporpamMmy, KOTOpasi BEIBOJUT HA 9KpaH CyMMY LUGp yucia, KOTOphIe
nenstcs Ha yetblpe. Ecnu B uncie Het Takux nudp, Tpedyercs Ha 9KpaH BeiBecTH No.

dopMmar BBOAA

Hartypanbsroe ancio 0<=N<10’.

dopMart BbIBOAA

Cymma nudp uncna, kpatHeix 4. Ecnu Takux nuudp Her, To No

3amaua 6.

Jlana ctpoka, cocrosiiasi U3 CTPOYHBIX M NMPOMMCHBIX JaTHMHCKUX OykB. Haiitu B Hell
KOJINYECTBO IIaCHBIX OYKB. [ TacHbIMM OyKBaMHM B JJATUHCKOM an(aBUTE CUUTAIOTCS OYKBBI «A»,
«E», «I», «O», «Uy», «Y».

dopMmar BBOAA

B eauncTBeHHON cTpoke 3amaHa crpoka S. JlnmHa crpokm He mpesbimaer 1000
CHUMBOJIOB.

®opmat BbIBOAA

OZHO 4MCII0 - KOJIMYECTBO INIACHBIX B CTPOKE S.

3apaua 7.

['maBHBIN TPUHIMIT TOPTOBIM HAa OUpXKe: JAELIeBle KyNMUTh U MOJOpoXKe mponaath. Ilerp
pa3pabaThIBaeT HOBYIO QJITOPUTMHUECKYIO TOPIOBYIO CUCTEMY, B KOTOPOM €My HaJl0 ONpeleInTh
CaMyt0 BBITOJHYIO C/IEJIKY 32 IMpeAbLAYIINI epro BpEMEHH TOPTroBIM (PMHAHCOBOT'O aKTHBA.

Cnenka oJHOKpaTHasi, CHayajda akTHB OJIMH pa3 IMOKYIAeTCs U 4epe3 KaKoe-TO BpeMs
IIPOJAETCs.

Ecnu caenok ¢ monoxuTenbHbIM (PMHAHCOBBIM PE3yJIbTaTOM HET, TO BeiBecTH 0.0

dopMmar BBOAA

B nepBon cTpoke nogaeTca oaHo 4mcno 2<N=100000.

Hanee cnepyet ofHa CTPOKa, B KOTOPOW 3apaeTcH
nocsiegoBaTes/ibHOCTb UL€eH Ha aKTMB B Te4YeHne WHTEpPECyoLWero I'IeTpa
nepuoaa BpemMmeHun aanHbl N gencremtenbHbiX Ynucen 1.0=ai<500.0.

dopMart BbIBOAA

Hanmo BbiBecTH (hMHAHCOBBIN pe3yJbTaT CaMOM BBITOJHOM CIEIKUA C OKPYTJIEHHEM 0
OJIHOTO 3HaKa mocie 3ansaToM, 1o 0.0, ecau Takyro ceKy HEBO3MOKHO OCYILECTBUTb.

Konrtect Ne2
(mposepsiet copmupobanHocts OIIK-7, OIIK-7.1)
1. Pa3paGotaiiTe HaOOp KJIACCOB JJII MOJEIUPOBAHUSI KAPTOUHOM KOJIOABI U OTACIBHOU
KapTBhl.



2. Pa3pabotaiiTe Kimacc A MOACTUPOBAHUS OTICIBHOW MEPCOHBI M HECKOJIBKUX
IIEPCOH, KOTOPBIE B COBOKYITHOCTH COCTAaBIISIFOT CEMBIO.

3. Pazpabotarh Ki1acc, KOTOpPbI MoJenupyeT OAHKOBCKUI CUET M THIIOBBIE ONEpPAIUH
10 3TOMY CUETYy.

Konrect Ne3.
(npogepsiet chopmupoBannocTs OIIK-7, OIIK-7.1)

WunuBuayanbHOe 3aJlaHue IMpeNCcTaBisieT coOoi koHTecT B cucteme SHnexc.Konrect,
KOTOPBIN OpraHU3yeTcs CIIENHAIBHO JJI TPYIIIBI CTYIeHTOB. [IpumepHsle 3a1aun:

3amaua 1.

BBoauTtcst uncno n — pasMep maxmatHoil n1ocku. PacctaBbTe Ha Jocke n Qep3eil Takum
00pazom, yTOObI HU OJTUH HE OWJI pyroro. BeiBenuTe MoryuyuBIIyIOCS JTOCKY.

3amaua 2.

BBoautcs umcno k — KOMMYECTBO NpPEAMETOB B PpIOK3aKe, a TaKkkKe YHCIO m —
MaKCUMaJIbHBIA BEC MPEAMETOB, KOTOPBIE BBl MOXKETE MOAHATH. B ciieyromei cTpoke BBOIUTCA
k umcen, 3agaronye Bec KaKA0ro U3 MPEIMETOB, Jajiee CleAyeT CTpoKa U3 K umucern, B KOTOpOi
3a/laeTcsd IEHHOCTh KaXJ0ro W3 mpeaMeroB. Halimute HaOOp NpenMEeTOB MaKCHMAaTbHOM
LIEHHOCTH, KOTOPBIE YMEIAIOTCS B PIOK3aK.

Konrtect Ned.
(mposepsiet copmuposanHocts OIIK-7, OIIK-7.1)

1. PazpabotaiiTe CTPYKTypy [aHHBIX, KOTOpas MHOJIXOOUT MAJii XPaHEHUS BEKTOPOB
NPOU3BOJILHON JUIMHBI U peau3yiTe (PyHKIHIO CIO0XKEHUS BEKTOPOB M CKAISAPHOTO
IIPOU3BECHUS.

2. Pa3pabotaiiTe Kiacc, KOTOPBIH IO3BOJIIET XPaHUTh MAaTPUIBl (UKCUPOBAHHOTO

pa3zMepa 1 MO3BOJISET IPOU3BOINUTH CIOKEHUE U YMHOKEHUE MATpPHIL.

PeanuszoBats Meton ["aycca s penieHust CUCTEM JIMHEHHBIX YpaBHEHUI.

4. Peanmu3oBarh ¢ ucnosip3oBanueM mertona Monrte-Kapio amroputMm, urparomuii B
KPECTUKHU-HOJIMKH.

(98]

Konrect NeS.
(mposepsiet copmuposannocts OIIK-7, OIIK-7.1)
3agava 1.
BBegeHnue

Ha MapcuaHckme KoHdepeHMH cobMparoTes yueHble co Bcero Mapca. /115 IpocToThl 061MEHMS. MapCHAHCKHE
yueHble BepyT cebe BMECTO UMeH YUCTHUTEThHbIe. [IPY PETMCTPAIMK KAKIbIH YUaCTHUK KOH(epeHITUI YRAZbI-
BaeT CIMCOK CBOMX JIPy3eil, C KOTOPbIMM OH XOUeT MOCEeTUTh OfHY ceKuyio padoTsl koHbepeHuuu. Ecnn ato
COBCEM MOJIOAON YUeHBIH (ele He yCren 3apecTH cebe Apy3eit), To OH MY PerMCTpaly YRasblBaeT MycToi
ciucok. Hanuumite nporpammy, OIpegensiilyio KOMHUeCTBO YIaCTHIKOB CeKIIMK B KOTOPOI IPUMeT yuyacTHe
npejcegaTelb KOHpepeHIUN 5.

3agaHue

Harmminure mporpaMmy, Onpenessiilyl0 KOMMUYeCTBO YI2CTHUMKOB CeKIIMM B KOTOPOI IPUMET yuacTHe mpej-
cemarenab KoHbepeHIn S.

HUcxoaHbie naHHbIE

[epBas cTpoka BBOZA COLEPRUT O HO TUCI0 S (S < 100) — umsa [IpencenaTens, BTOpas CTPOKA COQEPKUT OIHO

yueno N (N < 100) —- Konu4aecTBO MapcuaH Ha KoHdepeHyu. Cienyiomue N CTPOR COAEPKaT CIUCKU Apy3eit

3aPerHCTPUPOBAHHBIX Mapcual oT 1 1o N. [ToMHUTe, 4TO OTHOLIEHUE APY3KObl ¥ MAPCHMaH BCeria B3auMHoe.
Bamie pemeH1e NOMKHO VCIETH BBIOATE OTRET 3a 10 ceKVHA.

3amaua 2.



BBenenue

Ha 1TKOABHYK HAaYIHYH0 KOH(MEDPEHIIUI0 COBMPAOTCS YIEHUKH U3 PasHbIX KO, [IpH perucTpaliuyu Kaskabii
YYACTHHK KOH(GEePEeHIMI HOTYIMI MOPSAKOBBIA HOMED M YKA3aI CIIMCOK CBOMX APY3€il, ¢ KOTOPBIMM OH X0UeT
[IOCETUTH OfHY CEKII0 paboThI.

3ajgaHue

Hanmmmire OporpamMmy, ONpPesessiioNyio KOMWYeCTBO YUACTHUKOB CEKI[MI B KOTOPOH IPMMeT y4acTue Ipes-
cepaTens KOHbEPeHIUN S.

HUcxopHbIe naHHbBIE

Ilepras cTpoka BBOZA COmEPKMT OOHO YMca0 S (S < 100) — Homep [Ipegcemarens, BTopas CTPOKA COOEPKUT
oaHo uncao N (N € 100) — ROTMYECTRO YIEHHMKOB Ha KOoHpepeHIu. Cnegyiomye N CTPOK COAEPIKAT CITHCKHI
APY3ei 3apernCTprPOBAHHBIX YUEHUKOE OT 1 70 V. OTHOLIeHMe APYK6bI Beerna B3auMHoe.

Bame pemenne J0/DKHO VCIOETDL BLLIATE OTBET 3a 10 ceRvHA.
3agaua 3.

B ¢usuke w XuMuM SIBICHHWEM TMEpPKOJAIMU (OT JIaT. percolare, MpocadymBaThCS,
IPOTEKATh) HA3bIBACTCS SBJICHUE NMPOTEKAHMs WIM HE MPOTEKaHMs KHUJKOCTEH uepe3 MOpPUCThIE
MaTepuaibl, IEKTPUYECTBA UYEPE3 CMECh NPOBOASIIMX M HENPOBOJAIIMX YacTULl U JIpyrHe
no00HbIe Mpolecchl. Teopust NepKOIALMY HAXOAUT NPUMEHEHUE B OMUCAHUU Pa3HOOOpPa3HBIX
CUCTEM M SIBJICHWI, B TOM 4YMCI€ TaKMX, KaK paclpoCTpaHEHHE SMHUIEMUN U HAJIEKHOCTh
KOMITbIOTEPHBIX CEeTEH.

HekoTopsie npuMepsl 3a/1a4, KOTOPbIE PEIIAIOTCS YEPE3 TEOPUIO NMEPKOJIALINU:

@ CKOJIbKO Ha/10 100aBUTh MEHBIX OMMJIOK B SIIMK C IECKOM, YTOOBI CMECh Hayasa
IIPOBOJIUTH TOK?

@® Kakoil nponeHT el AoMKeH ObITh BOCIPUUMYHUB K OO0JIe3HH, YTOOBI cTana
BO3MO>KHA SIUAEMHUS?

Msl OyzieM MOJeTUpoBaTh Hallly CUCTEMY C ITOMOIIBIO KBAaJIpaTHON peleTku pasmepa Nx
N. DneMeHThl pemeTku MOryT ObITh JIM00 MPOBOASIIUMY, J1M00 HenmpoBoAsmuMu. [IpeacraBbre
ce0e, 4TO MBI JIbeM XXHJIKOCTb CBEpPXY, B KJIETKM M3 BEpXHEro psjaa pemerkd. IIpu stom
IIPOBOJSILME KJIETKU 3AMOJHATCS U KUAKOCTh Oy/leT pachpOCTPaHATHCS JaJIbLIE MO COCEIHUM
NPOBOJAIINMM KJIeTKaM. PacrmpocTpaHeHue >KUAKOCTH HJIeT JUO0 MO BepTUKAIM, JHOO0 0
TOPU30HTAIIH.

Bam HeoOxoauMo y3HaTh, MPOCOYMTCSA JIM KHUJIKOCTh CKBO3b Hallly CHCTEMY, T.€.
pacnpoCTpaHUTCS JIU )KUJKOCTh 10 HUXKHEro psiia?

VYcnosue c KapTUHKaMH1 MOKHO MIOCMOTPETH BOT 371€Ch -
https://yadi.sk/i/03cMioC03Tebs9

3anaua 4.

B Hekortopoii ctpane n ropoaos. IIpaBUTETBCTBO pEeHIMIIO IEKTPUPULIUPOBATH BCE ITH
ropoxa. Jlns Havama B k pasnmuuHBIX TOpoaax OBUTM TOCTPOEHBI 3JEKTpocTaHIMH. Jlpyrue
ropo/ia JOJKHBI OBITh CBSI3aHBI C 3JEKTPOCTAHIMAMU JIMHUAMU 3JeKTpornepenad. Mexay io0oii
apoi TOPOJIOB 1 M j MOXKHO ITOCTPOUTH JIMHUIO JJICKTpOIepeiad CTOMMOCTRIO ¢ij pyoneit. [Tocie
rpakJaHCKON BOMHBI CTpaHa HaXOAUTCS B ITyOOKOM KpHU3HUCE, T03TOMY IPAaBUTENBCTBO PELLIUIIO
IIOCTPOUTH BCETO JIMIIb HECKOJIBKO JIMHUM 3JeKkTponepenad. KoHeuHo, rmocie noCTponKH JTMHUI
JIOJDKEH CYILIeCTBOBaTh IyTh IO HUM OT JOOOro Tropoja 10 HEKOTOpPOro ropojaa ¢
JNeKTpocTaHuMe. Halaurte MUHUMaIbHYH0O BO3MOXKHYK) CTOMMOCTh IIOCTPOMKH BCEX
HEOOXOIUMBIX JUIS 3TOTO JIMHUM 3JIeKTponepeaay.

®opmart BBOAA

B niepBoii ctpoke 3anucansl nenbie uncia n u k (1 <=k <=n <= 100). Bo BTOpOIi CTpOKe
3amucanbl K pa3nyHbIX HENbIX YHCEeNT - HOMEpa TOpOoJIOB C 3JIEKTPOCTAaHIMAMH. B crienyrommx n
CTpOKax 3amucaHa Tabmuia cij pazMepa nx n, cocrosimas u3 uenbix uncen (0 <= cij <= 105).
[apanTHpyeTcs, 4To cij = ¢ji, ¢ij > 0 s ' 74, cii = 0.

P



dopMart BbIBOAA
BriBenuTe MUHUMAIIBHYIO CTOUMOCTD DJIEKTPU(PUKAIIMHI BCEX TOPOIOB.

IIpoBepounas padora
(nposepsiet chopmupoBanHocTs OIIK-7, OIIK-7.3)
Pa3zpaboraiite s Kaxaol W3 3agad M3 MPEIbIAYIIEr0 WHIWBUIYaITbHOTO
3a1aHusi HAOOP TECTOB, MOKPHIBAIOIINN KpallHUE CITydan KaKI0W 3a/1avuu.
[IpoBeppTe cBOE pelmeHHEe KaXIAOM M3 3a4a4 M [PEIbIAYIIEro
WHIWBHUIyAIbHOTO 3aJaHHsl C TOMOINbIO cpeacTBa Pylint u ucmpasbTe

HaliJIcCHHbIE OIIMOKHU O(I)OpMJ'IeHI/IH Kozaa.

3aganus A1 KOHTPOJILHOM padoThI
(mpoBepsiet chopmupoBanHocts OIIK-2, OIIK-2.1)

B paMKax KOHTpOJ’IBHOﬁ pa6OTBI npeajiararoTcsa BOIIPOCHI, KOTOPBIC TTO3BOJIAIOT

MIPOBEPUTH IIOATOTOBKY CTYAEHTOB I10 IIEPBBIM TPEM pa3leiiaMm.
1. PaccMoTpHM CTeRyIONIMIA GparMeHT NporpaMMe!

I a, b =18, "123"
P/

Karue U3 OIepATOPOB MOKHO HCIOABSOBATE BMECTO TOUEK B CTPOKe 27?7

0 a+= 18

O b=18 / +(3-2)
O a = bxs

] a += bx3

[0 b=a+h

2. Kakiue UMeHA B GISAYIOICH MPOrpaMMe AB/BIIOTCH JIOKAABHBIMI, 4 KAKUe I7I0GAbHBIMEN?

import math

1
2 a, b, ¢=12,3, —1
3 def d(b, c):
4 r = bxx2 — 4xaxc
5 returh r
6 print{{math.sqrt{d¢b,c))—b)/(2xa), {—math.sqrt{d{b,c))-b)/(2xa))
InodanpHoe JlokanpHOe
| O
h O O
C O O
d O O
r O O



3. UTo BEIBEOEST Ha 3IRPAH JISAVIOLTAas OporpaMmMa:

1 x=-18
2 for value in [3, 41, 12, 9, 18, 74, 15]
3 if value < 18
4 X = X + value
5 print{x)
o 2
| 12
O 154
O le4

4, TporpaMMHUCT HRIIMCANI IPOTPAMMY, KOTOPAsA BRIBOJUT HA 3KPRH IIO3IPABICHIE,

1 def date(day, month):
2 return str{day)+" . "+str (month)
3 print{ CerogHs +date(13, "99"), ". NosgpaenseM ¢ gHeM nporpamMucTal™)

Yro Ke B JeliCTBUTE/MBHOCTH OYIeT BhBe[¢HO Ha IRpAH?

O CeroaHsnl3.99 . [lozgpaBnAaeM ¢ AHeM nporpamMmucTal
O CerogHsa 13.89. T[ozgpasnaeM ¢ AHeM NporpaMMucTal
0 CeroaHs 13.89 . T[MosapasiseM ¢ AHeM nporpaMMucTal

O B IIporpaMMe eCTh OH.II/I6KM, IIO2TOMY OH2 HUYCTo He BRIBCOCT Ha 3KpaH.
5. Karum GVAET 3HaUeHHWe CITHCKA 1st Mocie BHNMOTHEHUA BOT TAROM nporpamMMebl:

1 1st =[1, 2, 5, 18 ]

2 b= 1st

3 ¢ =b[2]

4 c = 260

Bam oTBet: 1st=[ 1.

ATEMEHITS CRUCKT YEPES HRRTTYH

6. CKONBKO BeETo yKaaa’reﬂeﬁ Ha 00BEKTHL €030aeTCA IMOCAe BBIMMOAHEHMS CTegVIoNers Kojaa i Ha CKOIBKO 00BEKTOB OHH YKaSI:IBaIOT?

1 1st=[[27]1, (11, 231, 3111

Bamn oTBeT: cozgaeTcs 14

KTUHeCIngo YRagamenct ROAMHECHRD KFRCK0A

7. C.‘IEJJ.Y]()H.IH&I IporpamMya BbIBOOUT HA SKpaH CIIMCOK. Yro 3T0 38 COMCOR?

lst = [ 1, 5, 8 ]
1st.append([ 135 1)
print(lst)

b = 1st[3]

b.append (108)
print(lst)

O L T B —

Baw oTBeT!:

30ece JoANEH GOINL CIICOK



8. Ha nponuioii JeKuUMK Ml TOBODMAK 06 ajiropuTMe, KOTOPbLI Te HEPHPYET Bee COUeTaHMA, BoT ero xom:

; def ;let-;;lz:;si(]i; N, k): BhiDepirre EEPHbIE YTEEPHKOEHIS

3 c.clear(} | MyHRIMA next_choose UCTOIHL3YETCA MIA TEHEPAIMW A-COMETAHWH 13
4 c.extend(range (k)) mMHosgecTBa {0, & — 1} 003 oBTopCHMA.

5 return tuple(range(k)} C  Tekymee cOUeTAHHE XPAHITCA B Ilepe)MeHHoH ¢. [I0 3aBepIeHuIe paboTLl
6 else: DYHKLUMA B ¢ HEXOUWITA CAEIYIOUIEE COUETAHHE,

7 1 = list(c) T Crpoxi 10-12 Menoussyoret QLIOLPEMEILLIG M LI LOHCKE UIEMEITH,
8 1l.extend([N, 6]1) KOTOPEI 11/10 YRETAYHTh, W A0 WIMIMTMIUTW TPeqMKCa COYeTalms.

9 j=8 r Mocae  oeizomRa Qyaknmue  next_choosed([2, 3, 4, 5], 10, 4) B
8 while 1[j]1+1 == 1[j+1]: OCPCMCHHONM ¢ SYACT CTIMCOK [0, 1, 2, 6].

11 c[i] =1 C  dyAkuMa next_choose MCTIOALIVETCS JUIS TEHEPANMH MHOMKSCTBA -
12 j+=1 COMETAHMI M3 LIPONSBONBHOLD MHUAECTBA.

13 if j == k: I Mocaegimm COYSTANNEM, CrenepHpoBAIIRmM hyukouein
14 return None next_choosef..., 12, 5) Gymer coweranue [11, 11, 11, 11, 11].

15 c[j] += 1

16 return tuple(c)

9. YToGBI reHEPHPOBAThL COYSTAHNS ¢ IOBTOPEHHAMH MOKHC HCIIOIb30BATh YVHKLIMIC next_choose, oNpee/ e HHYIC B IPONLIOM BONIpoCe!

return tuple(d)

1 def next_choose_repn(c, N, k):
2 d - next_choose(c, N, k)
3 if d is Mone:

4 Teturn None

5 d = list(d)

6 for i in range(leni(d}}:
7 d[i] —= 1

8

B

3TOM Koae ABe ounGxky. Henpasbre nx:

Meppas ownBia HAXOLMTEL 3 CTPOKE | DRI BRITR

oncpomop

B‘I'Opﬁﬂ OLLMAKA LAXOUTCH B CIPOKE D, AR ah'l'l'h

apepaniap
10. OTMEeTBTE BeDHLIE YTEE[HKICHIH:

O k-couetanui Ge3 MOBTOPeHMI CTPOTC BONLILE, Uen k-pasMelleHMH 0e3 NOBTOpeH .
O k-coueranuii 03 NOBTOPEHKI CrONbKO e, CKOILKD K (vt — k)-cOueTaHnii e3 noBTopeHmii.

Cnucok 3a1aHNH K IK3aMeHy

DK3aMeH 3aKiloyaeTcs B pelieHuu KoHTecta B cucrteMe Snaexc.Konrtect. 3ananus
AQHAJIOTUYHBI TEM, KOTOPHIE JTAOTCS B KAUeCTBE MHAUBHUIYaTbHBIX 3aIaHUM.

[TpumepHbIe MHANBUAYAIbHbIE 3aaHUS
B kadecTBe MHAMBUIYANbHBIX 3aJaHUI JAIOTCS MUHU-ITPOEKTHI, KOTOPHIE MO3BOJISIOT
OLIEHUTH COPMUPOBAHHOCTH KOMITETEHIIMH 1O pa3paboTKe MPOCTHIX MPOrpaMM AJis 3aa4
aHaM3a JaHHBIX.
3agaHus peann3oBaHbl B cucteMe Anaekc. KoHTecT, 10CTyI B 3Ty CUCTEMY POUCXOUT
gyepes oHnaiH-Kype «O0paboTka JaHHBIX Ha si3bike Python mist HaunHAOIIAX

NupuBuayanbHoe 3aganue Nel. Ochoswvi npocpammuposanus na azvike Python.
(mpoBepsiet chopmupoBarrocTs OIIK-7, OIIK-7.1)

Anamms KOTHUPOBOK aKLII/Iﬁ SABJIICTCA BECbMa  YBJICKATCIIbHBIM (I/I 1 KOTo-TO
NpUOBUTBHBIM) 3aHATHEM, KOTOPOE B UYEM-TO HAIIOMHHAET a3apTHbhle Wrphl. OJHAKO Harei
IeJIbIO GYZ[GT MOHATH, KaK MOTYT BBIINTIIACTh OAHHBIC U KAaKHUM 06pa30M C HUMHU MOXHO
paboTartsb.

Lens 3aganus
@ Haiitu, ckavats U U3y4nuTh HAOOP JAHHBIX;
@ BcrnomMHUTh, KaK YMTATh TaHHBIE U3 (DAIIOB;
@ CrenepupoBaTh aHATUTUYECKUE JTAHHBIC;
@ IIpoananu3upoBaTh JaHHBIE: CKOJIBKO MBI MOTJIM OBI 3apaboTaTh, €Ciu OBl YMETH
UjcaIbHO UTPaTh Ha OUPIKE;
@ BusyanusupoBarh CBOM NMPUOBLIH :)
HabGop nanubix



Caiitr  Yahoo!Finance sBisercss XOpoIIMM MECTOM YTOOBl HadaTh HU3y4YCHHE
UCTOPUYECKHX JaHHBIX O Toprax Ha Oupxax B CIIA. Kaxnoii komnaHuu Ha Oupxe
NPUCBAUBAIOT KOPOTKHIM HaOOp CHMBOJIOB, KOTOPBIA €€ HACHTU(UIUPYET (MO-APyromMy 3TOT
Habop emie HasbiBaeTca THKep, ticker). Hampumep, xopropanusi Apple umeer tukep AAPL,
Microsoft - MSFT, Yandex - YNDX.

NuauBuayanabHoe 3aaanue Ne2. (nposepsieT chopmupoBanaocts OITK-7, OITK-7.1)

B 910 3amannm BameMy BHHMaHHIO TpeisiaraeTcs Habop JaHHBIX B BHIE csv-(aiima, B
KOTOPOM coJiepKaTcs JaHHbIe 0 maccaxupax ¢ Turanuka. CkayaTtb 3TOT HAOOP JaHHBIX MOXKHO
IO CCBIIKE titanic_passengers.csv

Habop nanubix

HaGop naHHbBIX mpencTaBiisieT co0oil csv-daiis, B KOTOPOM KaK[as CTPOYKa COJEPHKHUT
JAaHHBIC HA OJHOTO Maccaxkupa. BoT ommcanme cTONOIOB, KOTOpBIC MPEACTABISAIOT IUIS HAcC
UHTEpEC:

Passengerld, yaukanbHbIi B penenax (aiiina naeHTUPHUKATOP Maccaxupa;
Survived, 0 ecau maccakup He BBDKUI U 1 eclii BBDKHII IOCJIE KPYLIECHUS;
Pclass, xmacc (ot 1 10 3), KOTOPBIM My TEIIECTBOBAJ MTACCAXKUD;
Last Name, hamunust maccaxupa;
First Name, uMs maccaxxupa;
Sex, mon maccaxupa (F — sxenckuii, M — MyXCKoif);
Age, BO3pacT maccaxupa;
Fare, croumocTs Ouiiera.

AHaJIUTUYECKUE TaHHbIE

Jlns yTeHHMsT MUCXOOHBIX AAHHBIX M NOJATOTOBKM AHAJIUTUYECKUX IAHHBIX HCIOJIB3YETCS
CTaHAAPTHBINA MOJYJIb CSV.

NupuBuayanabHoe 3aganue Ne3d. (mposepsier chopmupoBanaocts OITK-7, OITK-7.1)

B sTom 3amanum BbI momnpakTuKyeTeck B yreHnn Excel'eBckux ¢aitno B dpopmare xls u
00paboTKe MaHHBIX ¢ TOMOIIbI0 OnOMMoTekn numpy. CkadaTh 3TOT Ha0Op JAaHHBIX MOXKHO TI0
cebike olympicsalltime.xls

Ha6op nanubix
B ¢aiine ¢ WCXOOHBIMM JAHHBIMU HAXOJWUTCS EJIMHCTBEHHBIM JIUCT, COJEPIKAIIUI
60bIyI0 TabauIy ¢ uToramMu OITUMIHHUCKUX UTP IS KaXKIOW CTPaHBI:

@ B 1IepBOM CTOJIOLE pacnoaraeTcs Ha3BaHUE CTPaHbI;

@ B crToi0Hax co BTOPOro IO MATHIM HAXOAATCS JaHHBbIE KacaTelbHO JIETHUX
OJIMMIIMICKUX WIP: KOJWUYECTBO UIP, B KOTOPBIX y4acTBOBaja CTpPaHa; YHUCIIO
3aBOEBAHHBIX 30JI0THIX, CEPEOPSHBIX U OPOH30BBIX MEJAIEH;

@ B cTOIOIAaX C HIECTOrO MO AEBATHIM HAXOIATCS JaHHbIE O 3UMHUX OJUMITMHACKUX
urpax.

AHaJIUTUYECKUE TaHHBIE
JUis 4TeHusl MCXOAHBIX JAaHHBIX U NOJATOTOBKU AHAJMTUYECKUX JAHHBIX HCIOJIb3YETCs
Moayib xlrd. Bel MoXkeTe UCTIONB30BaTh CIEAYIOMUN (PYHKIMOHAT STOTO MOIYJIS:

@ynkus xlrd.open_workbook(filename) Bo3Bpamaer oTKpbITHIH (aiin ¢ kauroit Excel ¢
umeneM filename.



Ecnu Bel OTKpbUIM KHUTY book, TO NOJY4YMTh JUCT M3 3TOM KHUTH MOXHO C
ucnoibp3oBaHueM metona book.sheet by index(idx), rae idx - HoMmep jHcTa B KHUrE MO MOPSIAKY
(nymeparnus B Python naunnaercs c 0).

Ha nucte Ist momyyuTh CIMCOK CTPOK MOKHO TP TIoMoIIM MeTona Ist.get rows() (rydmre
npeoOpa3oBaTh pe3ysbTaT B CIUCOK).

Kaxnass cTtpoka Ha JHCTE SIBISETCS CIUCKOM siUeeK. YTOOBI IMONyYWTh 3HAYCHUE,
3alMcaHHoe B siueiike cell, MOXkHO Hcnosbp3oBath aTpuoyT cell.value.

Bonwie npumepoB Mo>kHO HalTH 110 aapecy https://habrahabr.ru/post/99923/.

Barmreit 3agaueit siBisiercst opMupoBaHHE NUMPY-MAcCHBa KaKk UTOrOBOE Mpe/ICTaBlICHUE
AHATTMTUYCCKHUX JTaHHBIX.

NuauBuayanabHoe 3axanue Ned, (mposepsiet chopmupoBanHocts OIIK-7, OIIK-7.1)

B sToMm 3amanuu Bbl Oyaere MpakTUKOBAThCsA B uyTeHMH xml-gaiinoB u ux o6paboTke ¢
nomouiblo 6ubnuoreku pandas. g storo B Python cymectByer 6ubnuoreka Ixml. Ckauath
ATOT HaOOP JaHHBIX MOXHO IO CChUIKE movies.xml.zip

HaGop nanHbIxX
Bam Oyner mnpemioxeH xml-gail, KOTOphId mpeacTaBisieT (GparMeHT BBITPY3KH
uHpopmanuu o puibMax u3 6a3sl 1aHHbx IMDB.

OTOT Qailn uMeeT CIeAYIONUYI0 CTPYKTYPY (YTOOBI B 3TOM YOEIUTHCS, MOXKETE OTKPHITH
€ro B CaMOM IIPOCTOM TEKCTOBOM PEIAKTOPE):

<?xml version='1.0" encoding="utf-8'?>

<collection>

<movie> <!--- Onucanue oHOro (puUIbMa --->

<title>'Breaker' Morant </title> <!--- Ha3zanue ¢uibma --->

<year>1980&60;/year> <!--- ['of BbIITyCKa --->

<cast num="42"> <!--- Cnucok aKTepOB, NUM - CKOJIbKO aKTE€POB CHUMAJIOCh B (UIbME
—>

<actor>Brown, Bryan (I)</actor> <!--- Ims akrtepa --->

<actor>Henderson, Dick (IT)</actor>

<actor>Gray, lan (I)</actor>

</cast>
</movie>
<movie> <!--- Cneayroumuii puibM --->

</movie>
</collection>

BHEUIHUM siBJsieTcs Ter </collection>, B KOTOPOM OIMUCHIBAE€TCA BCSl KOJIEKLUS (PHUIBMOB
LEJTUKOM;

OTENbHBIN (UIIBM OMHCHIBACTCS B TEre </movie>;

BHYTPH KaXJIOTO Tera </movie> BJIOXEHbI CYITHOCTH, OMHUCHIBacMble Teramu </title>
(na3Banue Quibma), </year> (roa Bbllycka (QuiibMa) U </cast> (CHHCOK aKTE€pPOB, KOTOpHIE
UTpaId POJIU B 3TOM (HIIbME);

y Tera </cast> ecTb mapamMeTp num, B KOTOPOM YKa3bIBaeTCsl JJIMHA CIHCKAa aKTEpOB,
UTPaBILUX B (PUIIbME.

AHAINTUYECKHE TAHHBIE

JUis 9TeHHsl MCXOAHBIX JaHHBIX U MOJTOTOBKU aHAJUTUYECKUX JAaHHBIX HCHOJIb3YETCs
MoayJb Ixml. Ber MOXxeTe UCTIONBb30BaTh CIIEYIOMUN (QYHKIIMOHAT ATOTO MOJTYJIS:

P



3arpy3utb ¢aiin u noctpout DOM-gepeBo MOXHO Tpu THOMOIIM  (QYHKIUH
etree.parse(filename), rae filename - umst xml-daiina.

Kak Tonpko BbI moctpounn DOM-nepeBo doc, MOIy4uTh KOPHEBOM 3IEMEHT MOKHO MPH
oMoty meroaa doc.getroot().

VY snemenTa nepeBa node ecTh /1Ba MoJjie3HbIX aTpuOyTa: node.tag (xml-ter snemenra) u
node.text (TEKCT, KOTOPBI HAXOAUTCS MEKAY OTKPBIBAIOIIUM M 3aKPHIBAIOIINM TErOM, BKJIIOUYAs
POOEIIbI U EPEBOJIBI CTPOKH).

PexypcuBHO 000iiTH jaepeBO HauuHasg ¢ y3na node MOXHO TpPU TOMOILIM TaKOH
KOHCTPYKIIUH:

for item in node.iter():

# obpabatbIBaeM y3el item

NuauBuayanasHoe 3axanue NeS. (mposepsiet chopmupoannocts OIIK-7, OITK-7.1)
MsI Bo3BpalaeMcs K HabOpy AaHHBIX O BBDKHMBIIUX Maccakupax Ha Turanuke. Ckadathb
3TOT HAaOOp JaHHBIX B popMaTe CSV MOKHO I10 CChUIKE titanic_passengers.csv

Habop nanubix

HaGop nanHbIX mpenctaBiisieT co0oil csv-daiis, B KOTOPOM KaK[as CTPOYKA COJEPHKHUT
JAaHHBIC HA OJHOTO Maccaxkupa. BoT ommcanme cTONOIOB, KOTOpBIC MPEACTABISAIOT IUIS HAcC
UHTEpEC:

Passengerld, yaukanbHbIi B penenax (aiina naeHTUPHUKATOP MacCaxupa;
Survived, 0 ecau maccakup He BBDKUI U 1 eclii BBDKHII IOCJIE KPYLIECHUS;
Pclass, ximacc (ot 1 10 3), KOTOPBIM Iy TEIIECTBOBAJ MTACCAXKUD;
Last Name, hamunust maccaxupa;
First Name, uMs maccaxxupa;
Sex, mon maccaxupa (F --- sxeHckuii, M --- MyKCKOi);
Age, BO3pacT maccaxupa;
Fare, croumocTs Ouiieta.

AHaJIUTHYECKUE TaHHbIE

Jlns yTeHMsT UCXOOHBIX AAHHBIX M NOJATOTOBKM AHAJIUTUYECKUX IAHHBIX HCIOJIB3YETCS
CTaHAAPTHBINA MOJYJb CSV.

3agaua

OueHp 4YacTO MpH pelIeHUuH 3a7ady OOpabOTKM MaHHBIX MPUXOJUTCS COMOCTABIATDH
JAHHBIE W3 Pa3HBIX MCTOYHHKOB. Bam Hamo OyneT MpoBECTH COMOCTaBJICHUE NAHHBIX U3 CSV-
¢aiina u u3 BeO.

Bot sta crares B Wikipedia comepXuT eile OAMH CHHCOK MacCaKUpoB TuTaHUKa:
https://en.wikipedia.org/wiki/Passengers of the RMS Titanic.

Ilepen BamMu crouT mnpoOieMa MOHUMAaHMsS, CYIIECTBYIOT JIM PAaCXOXKACHHUS B JBYX
HaOopax JaHHBIX U €CIU J]a, TO KaKue 3TO pacXokAeHus. [l 3TOro BBHINOJHUTE CIEAYIOLINe
3aJa4Hn:

® HANUWIINUTE KOJ, KOTOPBIN YNTAET CSV-(haili;

® HaNUIIUTE KOJ, KOTOpPbIM aBTOMAaTHYecKH ckauuBaeT cTpanuuy u3 Wikipedia
(uconp3yiTe MOAYJb requests);

® HanWIIMTe KOJ, TMO3BOJSIIONIMKA pacHapcuTh CKadaHHyr html-crpanuiy
BBITACKMBACT M3 HEe HEOOXOUMBIC JaHHbIe (MOAY b Ixml + BcnomHnTe XPath);



e Mbl NoHMMaeM, yTo crpanuna B Wikipedia MoXeT M3MEHHUTBCS CO BPEMEHH
BBIXOJIa ITOTO Kypca, TMOATOMY JUIsI OTBETa Ha BOIPOCHI BaM HEOOXOIMMO
UCIIOJIb30BaTh (aiin titanic.html.zip.

Cnucok 3agaHuii K 3a4ety B 3 cemecTpe
. (mpoBepsieT chopmupoBanHocTh OITK-7, OITK-7.1, OIIK-7.3)

B CJIy4dac yCIICUIHOI'O BBITTOJIHEHUA 3a)1aH1/1171 JJIA HH}IHBHJIyaﬂBHOfI pa6OTBI, 3a4€T
BBICTABIIICTCS aBTOMAaToM. B MMPOTHBHOM CJIy4acC 3a4CT CTAaBUTCA Ha OCHOBAHHUU BBITIOJIHCHUA
3aJaHus B KOMIIBIOTEPHOM Ki1aCcCe.

Bce 3amanus ucnons3yror Moaynu pandas, numpy, matplotlib u cranmapTHeie MOIYIH
python. 3acuyWTHIBaIOTCS TOJBKO pEIICHHS, B KOTOPBIX HCIIONB3yeTcs (DYHKIMOHA ATHX
MOJIyJIeH, a He HalucaHUe peleHus Ha 0ObIYHOM python ¢ HyJIs.

1. Hanumure nporpaMmy, KoTopast mpeoOpasyeT numpy-MaccHB B 0OBEKT THIIA Series.

2. Co3paiiTe 1Ba 00beKTa THIA Series ¢ YUCIOBBIMU 3HAUCHHUSIMU U CO3/IaiiTe MporpaMmy,
KOTOpasi CKJIa/IbIBACT U BHIYUTAET MOAIEMEHTHO OJNH OOBEKT U APYTOil.

3. Hanumure nporpammy, KOTopasi OTCOPTUPYET 3HaU€HHUsl 00beKTa THMa Series.

[Tpumep Bxoma [Ipumep BrIXOaa
0 10 25

1 20 0 10

25 3 15

3 15 1 20

4 100 4 100

dtype: int64 dtype: int64

4. Hanmmure nmporpamMMy, KOTopast BetasisieT crosiber B Dataframe.

[Ipumep Bxoaa IIpumep BeIxOa
col? coll col?2

0 10 01 10

1 20 1 2 20

25 2 35

3 15 3 515

4 100 4 8 100

dtype: int64 dtype: int64

5. Hanmummute mporpammy, KOTOopas Ha B cymiecTByronuii Dataframe BcTaBisieT HOBBIN
cToJiOel, 3HaYeHUs: B KOTOPOM MPEJCTABISIOT KBAJIpPaTHbIA KOPEHb OT CYMMbI YMCEN B MEPBBIX
JIBYX CTOJI01ax (ITOCTPOYHO).

6. Hamummre nporpamMmmy, KoTopass oTOuMpaeT B cymiecTByromiem Dataframe’e Bce
CTPOKH, B IIEPBOM CTOJIOIIE KOTOPBIX 3allMCAHO YETHOE 3HAYCHHE, a BO BTOPOM CTOJOIE —
HEYETHOE.

7. Hamumwure nporpaMmy, KOTOpas CKauMBaeT € caidTa Cbr.ru HMCTOPUYECKHE KYpCHI
JloJi1apa U BU3YaIM3UPYET €ro M3MEHEHHUE 3a BBEJICHHBIN MPOMEXYTOK BPEMEHH.



2. IlepevyeHb KOMIETEHIUI, 3TaNbI HX ()OPMHUPOBAHUS, ONIMCAHUE NOKA3aTeJIel 1
KpHUTepHeB OLlCeHUBAHUS KOMIIETEHIMI Ha Pa3JIHYHbIX 3Tanax uxX (JOpMUPOBAHUS,
ONMCAHUEe IIKAJIbl OeHUBAHUSA

2.1. llIkana oueHuBaHusi cGOPMHUPOBAHHOCTH KOMIIETEHIIMH 1 ee ONIUCAHHE

OneHuBanue ypoBHS C(HOPMUPOBAHHOCTH KOMIIETEHIIMA B TpOLIECCE OCBOCHHS
JTIACIUIUTMHBI OCYIIECTBIISIETCA MO CIAEAYIOMIEH TPEeXypOBHEBOM IIKaJIE:

Ilopocosyiii yposens - IpelNoaracT OTPAKEHUE TEX OKUAAEMBIX PE3YIbTaTOB, KOTOPHIE
OTIpeIeNIAI0T MUHUMANbHBIN Ha0Op 3HAaHUM M (WIM) YMEHUN W (WIHM) HABBIKOB, IOJTYYEHHBIX
CTY/ICHTOM B pe3yJIbTaTe OCBOCHUS AUCUUILIUHBL. [I0pOroBeIiil ypoBeHb sBIsETCS 0053aTEIbHBIM
YPOBHEM JJIsl CTYJI€HTa K MOMEHTY 3aBEpLICHHS] UM OCBOCHMSI JAaHHOW JUCIUILTUHBI.

IIpoosunymulii yposens - IpeanonaraeT CnocoOHOCTh CTYJEHTa HCIOJIb30BAaTh 3HAHUS,
YMEHHUSI, HABBIKM U (WJIM) OMBIT JEATEIbHOCTH, MOJTYUYEHHbIE NP OCBOCHUU TUCIMILTUHBIL, TS
peteHus npopeccuoHanbHbIX 3a/1a4. [IpoABUHYTHIN ypOBEHb MPEBOCXOAUT MOPOTOBBIH YPOBEHB
10 HECKOJILKUM CYIIIECTBEHHBIM IIPU3HAKAM.

Buvicokuii  ypoeens - peAnonaraeT CnocoOHOCTh CTYJEHTa HCIOJIb30BaTh IOTEHIUAI
MHTETPUPOBAHHBIX 3HAHUM, YMEHUIl, HABBIKOB U (WJIM) OMbITA JIEATEIBHOCTH, MOJYYECHHBIX MPH
OCBOCHMU JUCIMIUIMHBI, JUIi TBOPYECKOI'O pEIHICHUS MNpo(ecCHOHANBHBIX 3a1ad |
CaMOCTOSITEJTLHOTO TOMCKAa HOBBIX MOIXOJOB B HUX pEIIEHUH IyTeM KOMOWHHUPOBAHUS H
UCIIOJIb30BAaHUSI M3BECTHBIX CIIOCOOOB pEIIEHUs] MPUMEHHUTEIbHO K KOHKPETHBIM YCJIOBUSIM.
Bricokuil ypoBeHb TPEBOCXOUT MOPOTOBBIN YPOBEHD 10 BCEM CYIIECTBEHHBIM IPU3HAKAM.



IIpuniaoxenne Ne2 k padoueil nporpaMMe AUCHHUIIIMHBI
«AJITOPUTMH3ALMSA U IPOrPAMMHPOBAHUE)

MeToauuyecKue YKazaHudA AJadA CTYACHTOB IO 0CBOCHHUIO TUCHUIIJIUMHDBI

OcHoOBHOM  (hopMOIT  UBTIOKECHHS y4eOHOrO  MaTepuaja 10  JUCHUTIINHE
«AJTOPUTMHU3ALUSA U IPOrPAMMHUPOBAHUE) ABISIOTCS JIGKLIUH, IPUYEM B JIOCTATOYHO OOJIBIIOM
o0beme. JTo CBSA3aHO C TEM, YTO B OCHOBE MH(POPMATHKHU U NMPOTPAMMUPOBAHHUS JIEKUT OCOOBIN
MaTeMaTUYECKUH ammapar, ¢ OMOILBIO KOTOPOTO PEIIAIOTCS T0BOJIHO CIIOKHBIE U TPOMO3/IKHE
3agaud. [lo OONBIIMHCTBY TEeM MpPEIyCMOTPEHbI TNPAKTUYECKUE 3aHATHS, Ha KOTOPBIX
IIPOUCXOAUT 3aKPEIUICHUE JIEKIMOHHOIO Marepuajga IIyTeM NPUMEHEHMsI €0 K KOHKPETHBIM
3aa4aM U 0oTpabOTKa MPAKTHUECKUX HAaBBIKOB MPOTrPAMMUPOBAHMSL.

JUis ycrenmHoro ocBOEHHs TUCHMIUIMHBI OY€Hb BaKHO pEIICHHE JOCTAaTOYHO OOJIBIIOrO
KOJIMYECTBA 3aJla4, KaK B ayJUTOPUU, TaK U CAMOCTOSATEIbHO B KayeCTBE JOMAIIHUX 3a/laHUM.
[Tpumepbl pemeHust 3agad  pa3OMpalOTCs HA JIEKIMAX M NPAKTUYECKUX 3aHATUAX, TNpU
HEOOXOJMMOCTH O Hambosiee TPYIHBIM TeMaM IMPOBOJIATCS JOMOJHUTEIbHBIE KOHCYJIbTAIUH.
OcHOBHas LleNb pPEIICHUs 3a/a4 — MOMOYb YCBOMTH (YHIAAMEHTAJIbHBIC MOHATHUS M OCHOBBI
uHpopmatuku. s pemieHuss Bcex 3aJady HEOOXOAMMO  3HAaTh M MOHUMATh  JIEKIIMOHHBIN
matepuain. [loaToMy B mpouecce HW3y4eHHsS IUCLUIUIMHBI — PEKOMEHIYETCS pETYISIPHOE
MTOBTOPEHHUE TPOMACHHOIO JIEKIIMOHHOIO Marepuana. Marepuan, 3aKOHCIEKTHPOBAaHHBIM Ha
JeKIMAX, HeoOXOAMMO JOoMa eIle pa3 NpopadbaTeiBaTh M IMPH HEOOXOAWMOCTH JIOTOJHATH
uHpopMaluel, MOJy4eHHOM Ha KOHCYJbTAlUSAX, MPAKTUYECKUX 3aHATUSAX WIM U3 y4eOHOM
muteparypsl. [1oaHBIN cMCOK 3alaHUM [UIs CaMOCTOSATENbHOM padoThl 1Mo Temam (pasjaenam)
nucturmuael puBenieH B OYK B LMS Moodle «Anroputmuzanmsi u mporpaMMUpPOBaHHUE», a
TakXke B OHJIalH-Kypcax Ha miatdopme DemidOnline. Bonpocsl, Bo3HuKaromume B mporecce uin
[0 UTOTaM PEIIeHUs ITUX 3a]a4, MOKHO 3aJ]aTh Ha KOHCYJIbTalusAX Win B (hopyme (uate) B OVK
B LMS Moodle.

bonbuioe BHHMMaHuE MAOMKHO OBITh YAENEHO BBHINOJHEHHIO JoMaliHed paboTel. B
KadecTBE 3aJaHUi I CaMOCTOSATENIbHOW paboThl JIOMa CTyJIEHTaM IpeajaraloTcs 3ajadd,
aHAJIOTUYHbIE Pa300paHHBIM Ha JIEKIUSAX M MPAKTUUYECKUX 3aHITUAX WIM HEMHOTo Oolee
CIIO’KHBIE, KOTOPBIE SBJISIOTCS PE3yIbTaTOM O0bEIMHEHUS HECKOIBKHUX 0a30BBIX 3a/1a4.

Jlnst mpoBepKH W KOHTPOJIE YCBOEHHS TEOPETHUECKOro MaTepuaia, MpPHOOPETEHHBIX
NPAaKTUYECKUX HABBIKOB PabOThl C ammaparoM COBPEMEHHOM HWHPOPMATHUKH, B TEUYEHHUE
00y4eHHs MPOBOJATCS MEPONPUATHUS TEKyIel aTTeCTalluu B BUJE KOHTPOJIbHOM paboThl B 1-oM
CEeMECTpe M CaMOCTOSATENbHBIX PAa0OT BO BCEXCEMECTpax H3Y4YeHHs IAUCLUUIUIMHBL — Takxke
MPOBOJATCS KOHCYJbTAalUK (P HEOOXOIUMOCTH) MO paz0opy 3aJaHHil IS CaMOCTOSTEIbHOMN
paboThI, KOTOPHIC BHI3BAIIM 3aTPYAHEHUSI.

B koHue mepBoro cemectpa M3y4eHHsI AUCHUIUIMHBI CTYIEHTHI CAAIOT 3a4€T, B KOHIE
IIEPBOrO rojla Kypca — 3K3aMEH, a B KOHIIE TPEThEr0 CEMEeCTpa — 3a4eT. 3a4eT M0 HUTOraM
MIEPBOrO CEMECTpPa BHICTABJIAETCS MO UTOTaM TECTHPOBAHMS M KPAaTKOro coOece0BaHus MO €ro
pesyipraTaM. OK3aMEH IPUHUMAETCd B KOMIIBIOTEPHOW ayJUTOPHM, TIE CTYyJEHTam
MIpeJIaratoTcsd KOHTECTBI, COCTOSIIME M3 3-5 3a7ad 1Mo TeMatuke Kypca. Ha camocTosTenbHyro
MIOJATOTOBKY K 9K3aMEHY BbIAEIAETCS 3 IHSA, BO BPEMsI IOATOTOBKH K SK3aMEHY IIPEyCMOTPEHA
IpyNmnoBas KOHCYJIbTaIUs.

OcBoUTH BOIIPOCHI, U3JIaracéMbl€ B MIPOLECCE U3YyUEHUS AUCLUIIIMHBI «AJITOPUTMHU3ALUS
U TPOrpaMMHUpPOBAaHUE)» CAMOCTOATENIbHO CTYJIEHTY KpalHe CII0)KHO. OTO CBS3aHO CO
CJIO’)KHOCTBIO M3y4aeMoro mMarepuana u 0onpmmM o0beMoM Kypca. IloaTomy mocemieHne Bcex
ayJIUTOPHBIX 3aHATHH SBISETCS COBEPIIEHHO HEOOXOIUMBIM. be3 yHOpHBIX U peryispHbBIX
3aHATUH B TEYEHHE CEMECTpa cAaTh 3a4e€T M 3K3aMEH II0 UTOraM HW3Yy4EHHs IUCLUILINHBI
CTYJEHTY IPAKTHYECKHU HEBO3MOXKHO.
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