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1. ey ocBOeHUsI 1M CUMIIIMHBI

[ensMu AMCUUIUINHBL «AJTOPUTMH3ALMS U [IPOIPAMMHUPOBAHUE) SBISIIOTCSI OCBOECHUE
TEOPETUYECKUX OCHOB COBPEMEHHOW MH(POPMATUKU H OCHOBHBIX QJITOPUTMOB, 8 TaKKETOAX0JI0B
K IporpaMmHupoBaHui0 Ha s3bike Python. JlaHHbIi Kypc BbIpaOaThiBaeT y CTYJEHTOB
QITOPUTMHUYECKOE MBIIUIEHUE, YMEHHUE IPHUMEHSTh OCHOBHBIE KOHLENIHUHU U KIACCHUUECKUE
JITOPUTMBl COBPEMEHHOW HMH(OpMaTHKU U 3((EKTUBHO pellaTh BO3HUKAIOUIME 3a/layd Ha
npakTuke. Takke Kypc BbIpaOaThIBaeT Yy CTYACHTOB IMPAKTHYECKHE HABBIKM HCIIOJIB30BAHHS
COBPEMEHHBIX S3bIKOBBIX CPE/ICTB IS pEILIEHUs IPUKIIAIHbIX 3aa4 00pabOTKH JaHHBIX, KOTOpbIE
MOTYT OBITH OITYOJTMKOBAHBI B BeO€, a TAK)KE XpaHEHHsI, 00paOOTKH M MTOMCKA TEKCTOBOM U JPyroi
nHGOpMaLUY B MHBIX XPaHUJIUILAX JAHHBIX.

2. MecTo TMCHUILUIMHBI B CTPYKTYpe 00pa30oBaTe/ibHO MPOrpaMMbl

JlucuuiuimHa « AJITOPUTMU3AIMS U IPOTPAMMHUPOBAHKUE» OTHOCUTCS K 0a30Boi yactu OI1
OakayiaBpuara.

JInst OCBOEHUSI JaHHOW AMCIMIUIMHOW CTYIAEHTBHI JOJDKHBI O00JIaaTh 3HAHHSAMHU 10
MaTeMaTHKe W MHPOpPMATUKE B OOBEME HIKOJIBHOW MPOTPAMMBI, MPOSBISATH HACTOWYHBOCTD,
[ENICYCTPEMIICHHOCTh ¥ MHUIIUATUBY B MPOIECCe OOyUCHHS.

HOJIyquHI)IG B paMKax JUCHUIIJIMHBI ((AJ'IFOpI/ITMI/I3aIII/I$I " IMporpaMMHUpPOBAHHUC» 3HAHUSA
HEOOXOJMMbI JUIS Pa3BUTHS AJITOPUTMHUYCCKOTO MBIIIJICHUS, PA3BUTHS HABBIKOB PEIICHUS
CIIOKHBIX 3a/1a4, U3y4eHHsI MPO(UIBHBIX KYPCOB IO MPOTPaMMHPOBAHUIO.

3. Ilnanupyemble pe3yabTaTbl O0y4YeHHMsI 10 JAWCHUILUIMHE, COOTHECEHHbIE C
IUIAHMPYEeMbIMHM pe3yJIbTaTaMM 0CBOEeHHsI 00pa30BaTeIbHON NPOrpPaMMbI

IIponiecc u3ydyeHus AUCUUILIMHBI HAapaBjieH Ha (OPMHUPOBAHUE CIETYIOLIUX 3JIEMEHTOB
komnereHmit B coorserctBuu ¢ ®I'OC BO, OIl BO u npuoOpereHus cienyromux 3HaHWUMH,

YMEHHI, HAaBBIKOB U (MJIHM) OTIBITA JESTEIbHOCTH:

dopmupyemas
KOMIIeTEeHIUA

HNHaukarop 10CTHKEHUSA
KOMIIETEHIIMHU (KOI U
(opmyImpoBKa)

Ilepeuens njaHUPyeMbIX pPe3y1bTATOB
o0yueHnust

ObmenpogeccuoHaIbHbIE KOMIIETCHIIMA

OIIK-2 OIIK-2.1 Obnanaer 3HATh:
Criocoben HaBbIKaMU BbIOOpa - (yHKUIMOHAN CTaHJAPTHON OMOIMOTEKH
MCTIOJIb30BATh COBpPEMEHHBIX si3pika Python;
COBpEMEHHBIE MPOrPaMMHBIX CPEJCTB A | - (PYHKIMOHAN OMOIMOTEK JJIs aHaIu3a
MH(GOPMALIMOHHbIE | pEeIIeHUs MPUKIATHBIX JaHHBIX.
TEXHOJIOTUH U 3a7a4 B
MpOrpaMMHBbIe npodeccuoHaIbHON YMmers:
Cpe/ICTBa, B TOM NEeSITETTHHOCTH. — HCIONB30BaTh (YHKIWW CTaHAAPTHOM

YHCIIe
0TEYECTBEHHOTO
MPOU3BOJICTBA, IIPH
pEIICHUH 3a1a4
mpodeccnoHanbHOMI
eI TeTbHOCTH

oubanoreku s3bika Python;
- HCMONb30BaThb (PYHKIUH U
OMOIHMOTEK U1 aHaIN3a JaHHBIX;

KJIaCChI

Bnanets:

— HaBBIKAMH BBIOOPA COBPEMEHHBIX
MPOTrPaMMHBIX OMOTHOTEK IS PEeIICHUS
IIOCTABJIEHHBIX 3a7aY;

— HaBBIKAMH peATU3AINH PEIICHUN
MIPUKJIAIHBIX 3371249 C UCIIOJIh30BAHUEM
CTaH/IAPTHBIX OMOTMOTEK U OUOIHOTEK
aHaJin3a JaHHBIX.

@




OIIK-2
CrocoOeH
MCII0JIb30BAaTh
COBPEMEHHBIE
MH()OPMAIMOHHBIC
MTCXHOJIOI'HU 1
[POrpaMMHBIC
CpeICTBa, B TOM
qucie
OTEUECTBEHHOIO
[IPOU3BOJICTBA, MPU
[pEIICHUN 3a1a4
podeccHnoHaTbHOM
JICATCIIBHOCTHU

OIIK-2.2 pa3pabaTbiBaeT u
peam3yeT alropUTMbI
peLICHHS TPUKIIATHBIX
3aj1a4 C UCTOJIb30BAHUEM
OPUTHHATBHBIX
AJITOPUTMOB U
MPOTPAMMHBIX CPEJICTB C
MCIIOJIb30BaHUEM
COBPEMEHHBIX CHCTEM
IPOrPaMMHUPOBAHHUS

3HaTh:

- CIIOCOOBI MTPEICTaBICHISI KOMOMHATOPHBIX
CTPYKTYP C IIOMOIIBIO CTPYKTYP JaHHBIX;

- OCHOBHBIE KOHIIENIIMH METOJIOB aHAIN3a
MIPOU3BOUTEIIBHOCTH aJITOPUTMOB;

VYMeTh:
— UCIOJI30BaTh NEpeOOPHBIC AITOPUTMBI, B
OCHOBE  KOTOPBIX  JIeKaT  pas3JInuHbIC

KOMOWHATOPHBIC MO/IEIIH;
- MPOBOJUTH AHAJIM3 MPOU3BOIAMTEILHOCTH
QITOPUTMOB;

Bnanets:

— HaBBIKaMH PEIICHHS MEpeOOPHBIX 3a/aY;
— HaBBbIKaAMU OLICHKH HpOI/I3BOZII/ITeJII>HOCTI/I
IPOrpaMMHOTO KOJa.

OIIK-7. Criocoben
paspabarbIBaTh
AIrOpUTMBI U
[IPOrpaMMEl,
HpI/Il"OZ[HI)IG JJI
IPAKTUYECKOTO
HpI/IMeHeHI/Iﬂ;

OIIK-7.1 nemoHCTpUpYET
3HaHUs METOJIOB
ITOPUTMHU3ALINH, S3BIKOB U
TEXHOJIOTUI
IPOTPaMMHUPOBAHUS,
HPUTOHBIX JJIS
MPaKTUYECKOTO
HPUMEHEHHUS.

OIIK-7.2 nemoHCTpUpYET
YMEHHUE IPUMEHSATh
METO/bI AITOPUTMH3ALHH,
SI3BIKM M TEXHOJIOTUH
IPOTrpaMMHUPOBAHUS TIPH
peleHnH
npodeccuoHaIbHbIX 3a/1a4

3HATh:

— OCHOBHBIE CTPYKTYPHI
npumepe si3bika Python;

— OCHOBHBIEC QJITOPUTMUYECKUE MOIXOIBI K
PELICHUIO MPUKIIAJIHBIX 337a4.

JaHHBIX Ha

YMeTh:

- HCIIO/IL30BAaTh OCHOBHEIE
aJrOPUTMHUYECKUE CTPYKTYPHI NAaHHBIX UL
pELICHUS TPAKTUYECKUX 3a]1a4;

— UCIOJNIB30BaTh Haubosee MOMmyJsipHbIe
QITOPUTMBl JJII PEIICHUS NPAKTUYECKUX
3aJ1a4.

Bmaners:

— HaBbIKaMHU PEIICHUS 3334 C
WCIIOIh30BAaHUEM OCHOBHBIX CTPYKTY]D
JaHHBIX.

OIIK-7. Cnocoben
pa3pabarbIBaTh
ITOPUTMBI U
IPOrpamMMBbl,
NPUTOHBIE TS
MPAKTUYECKOTO
MIPUMEHEHWS;

OIIK-7.3 neMoHCTpUpyeT
HaBBIKH:
POTPaMMHUPOBAHUS,
OTJIaJIKU U TECTUPOBAHUS
MPOTOTHIIOB ITPOTPAMMHO-
TEXHUYECKUX KOMIUIEKCOB
3amaq

3HaTh:
— OCHOBBI OOBEKTHO-OPUEHTHPOBAHHOTO
MPOTPaMMHUPOBAHUS;

— HNPUHOUIIBI ACKOMIIO3UIIMK 3ada4u Ha
COCTaBJIAIOIIHNCE,

— CcmocoObl  TPUMEHEHHUS  Pa3ITUYHBIX
MECTOOO0B OTJIaAKU 158 TeCTI/IpOBaHI/ISI
porpamm.

YMeTh:

—  MOJETUPOBAaTh  HECIOXHBIC  3aJauu
MpeIMeTHOW  o0nacTh ¢ MOMOIIBIO

00BEKTHO-OPUEHTUPOBAHHOTO MOIX0/1a;

— IIPOBOJIUTH IEKOMITO3ULIMIO 33/1a4;

— IJIAaHUPOBATh TECTUPOBAHHE
pa3paboTaHHOTO MPOTrPAMMHOTO KO/A.




Bnaners:

— HaBBIKaMH pa3pabOTKH PEUICHU Ha
OCHOBE 00BEKTHO-OPHEHTHPOBAHHOTO
MOJIX0/13;

— pa3pabaTbIBaTh NPOCTHIC FOHUT-TECTHI IS
pa3paboTaHHBIX IPOTPAMM.

4. O0beM, CTPYKTYpPA M cO/iepKaHue TUCIHIIINHBI
OO01mmas Tpy10eMKOCTh TUCIUILIAHBI cocTaBiisieT 10 3aueTHbix eaunumil, 360 akas. yacos.
JucuumninuHa peajau3yercs ¢ [PUMEHEHHEeM JHUCTAaHIMOHHBIX 00pa30BaTENbHbBIX
texHozioruit (JJOT), npenocraBisiembix oOpazoBaTenbHoi mnomankod MOOK Apl'Y um. ILT.
Hemunora (DemidOnline).
JlucumIimHa npenoiaeTcs ¢ UCIOIb30BaHNEM OHJIANH KypCOB:
o «IIporpammupoBanue Ha si3pike Python g HaunHaromux», pa3MemIEHHOTO MO
CCBUIKE:
https://demidonline.uniyar.ac.ru/courses/course-
v1:DemidOnline+PrgPytUn002x+2020/course/
e «OOpaboTka AaHHBIX Ha s3bike Python mis HaumHaromKx», pa3MemEHHOro Mo
CCBLJIKE:
https://demidonline.uniyar.ac.ru/courses/course-
v1:DemidOnline+DataPytUn001x+2020/course/
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Ne Tembl (pa3zaeibl) C Buabl yueOHbIX 3aHATHH, DopMbI TEKYIIET0
n/ AUCHUILIMHBI, € | BKJIIOYAs CAMOCTOSTEIHLHYIO KOHTPOJIA
n HX co/Jlep:KaHue M paboTy CTy1eHTOB, ycreBaeMoCTH
e U UX TPY10€MKOCTH
c (B akaJleMHYECKHX Yacax) ®opma
T NMPOMEKYTOYHOM
p aTrecTaluu
(1o cemecTpam)
KonTakTHas padora
. a Kontect
TepeMEeHHBIE, YCIOBHBIN .
ortepaTop M | UTOoroBeiifi KOHTECT IIO
Python
Tect
Pasgen 2. 'mobansHbIE
Konrect
2 MePEMEHHBIC B ITHKJT 1| 4 4 105 8 o
. HUTtoroBerii KOHTECT IIO
while
Python
Tect
Paznen 3. Ctpoku, Konrect
3 A p 1| 4 401 8 5
CIucKu u ki for HToroBeiii KOHTECT MO
Python
Tect
Pasnen 4. CioBapu, Konrect
4 8 5ap 1| 4 401 8 5
KOPTEXH ¥ (paitiipl HToroBeiii KOHTECT MO
Python
Tect
Pasznen 5. Knaccul o
5 A ’ 1| 4 4 | 1 8 | UToroBelil KOHTECT IIO
00BEKTHI U CCHIIKU
Python
Tect
Pasnen 6. IlepebopHsie Konrect
6 A peoOp 1|4 41 8,7 5
AJITOPUTMBI HToroBsslii KOHTECT MO
Python
Tect
Pasgen 7. I'pacdoBelie Kourect
7 A pag 1|4 41 10 y
QIITOPUTMBI HToroBslii KOHTECT MO
Python
Tect
Pazgen 8. KoHTecT
8 | Asropurmmueckue 6 6| 1 10 .
saaun HUToroBerii KOHTECT IIO
Python
3 3 68,
Bcero 3a 1 cemectp 4 4 7 0,3 7 3auer
Pasnen 9. Axanmus
A . 1 1 KonTtponsnas padota
9 | ObicTponeiicTBUS 2 2 8
0 0 DK3aMmeH
QJITOPUTMOB.
Pasgen 10. OcHoBHEBIE
MOIXOOBI K pa3padoTKe
AXOn pasp KonTtponbHas padora
10 | npuknagHOTO 2| 8 8| 2 8
OK3aMeH
MIPOrPaMMHOTO
obecrieyeHus.
Pazmen 11. Pa3paGorka 1 1 Konrect
11 | cnoxHOTO TpPUKIAIHOTO | 2 0 0 2 10 | UTOroBeIi KOHTECT
IIPOrPaMMHOTI'0 OK3aMeH




Ne Tembl (pa3zaeibl) C Buabl yueOHbIX 3aHATHH, DopMbI TEKYIIET0
n/ AUCHUILIMHBI, € | BKJIIOYAs CAMOCTOSTEIHLHYIO KOHTPOJIA
n HX co/Jlep:KaHue M paboTy CTy1eHTOB, ycreBaeMoCTH
e U UX TPY10eMKOCTh
c (B akaJleMHYECKHX Yacax) ®opma
T NMPOMEKYTOYHOM
p aTrecTaluu
(1o cemecTpam)
KonTakTHas padora c
oOecrieueHus c a
HCIIOJIb30BaHUEM M
CIIOKHBIX 0
AITOPUTMUIECKUX c
MOJAXOI0B. T
Pasnen 12. BeneHue B
00BEKTHO-
12 2|6 6| 1 7 | IIpoBepounas pabora
OPHUECHTUPOBAHHOE
MIPOrPaMMHUPOBAHHE
36 OK3aMeH
3 3
Bcero 3a 2 cemectp 4 4 7 36 33
WNuauBunyaibHOE
Pasznmen 13. BBenenue B AHBUILY
3aganme Nel
3a1a4u aHajanu3a MBIV AL HOE
13 | maHHBIX. [Mosyuenune | 3 | 4 4| 2 6 AHBUILY
3amanue Ne2
JaHHBIX U3 PA3IAYHBIX
Hrorosoe 3amanue no
HCTOYHUKOB.
00paboTKe TaHHBIX
WNunuBunyaipHOE
Paznen 14. O6pabotka JHBHILY
3amanue Ne3
JAHHBX ¢ WNunuBunyaipHOE
14 | ucnons3oBaHuEM 3|5 5| 2 8,7 A Y
3amanue Ned
O6ubnanorek NUMPY u
Hrorosoe 3amanue no
pandas.
00paboTKe TaHHBIX
WNunuBunyaipHOE
Paszmen 15. CpexactBa JBHILY
3ajganme Ne5
15 | Busyanuzanuu JaHHBIX B | 3 | 4 41 2 8
Hrorosoe 3amanue no
Python.
00pabOTKe TaHHBIX
Pazmen 16. CpexactBa
IS MIPOBEICHUS HUtorosoe 3amanne mo
16 | ™ poBea 3|4 411 8 A
BOCITPOU3BOIUMBIX 00paboTKe JaHHBIX
HCCIICIOBAHUM.
1 1 30
Bcero 3a 3 cemectp 7 7 7 0,3 7’ 3auer
Bceero 8 8121 366 | 132
5 5 4

Pa3nea 1. KoncranTsl, nepeMeHHbIe, YCI0BHbBII onepaTop
1.1. IIporpammsl Ha s13b1Ke Python u cpena paszpadotku PyCharm
1.2. PaboTa ¢ neJIourciIeHHbIMHY U BEIECTBEHHLIMU KOHCTAHTAMU

@

Conep:xanue pa3iesioB IMCHUILINHBI:




1.3. Beruucnenus ¢ HCTIOIb30BaHUEM TIEPEMEHHBIX

1.4. Vicionp3oBanue GyHKIUN

1.5. Eme 60mb11e GpyHKIUA: TporpaMMHbIE MOAYJIH

1.6. Jlorudeckuii TUT TaHHBIX U YCIIOBHBIN OTIEpaTOP

1.7. CTpOKOBBII THIT JAHHBIX

1.8. UcnpaBrieHne CHHTaKCHYECKUX OIMIMOOK B IPOrpamMmax

Paszoen npenooaemcs ¢ ucnonvzosanuem onaaiin-kypca «llpoepammuposanue Ha sizvike
Python ona nauunarowuxy

Paznen 2. I'todanbHble nepeMenHbie u uka While

2.1. O6paboTKa UCKITIOUEHHA

2.2. O0nactv BUJUMOCTH: JIOKAJIbHBIE U I100aJIbHBIE IEPEMEHHbIE

2.3. [lpumep: perieHne KBaApaTHOTO YPAaBHEHHS

2.4, Iuxi while

2.5. Perienue THIIOBBIX 337124 ¢ TIOMOIIBIO ITrKIa While

2.6. Aranm3 nukios While

Paszoen npenooaemcs ¢ ucnonvsosanuem onaain-xKypca «llpoepammuposanue Ha s3vike
Python ona nauunarowuxy

Paznen 3. Ctpoku, ciucku v muk for

3.1. ®ynKIMY I pabOTHI CO CTPOKOBBIMU 3HAUCHUSIMH

3.2. OcHOBBI PabOTHI CO CITICKAMHU

3.3. OcHoBHBIE (HYHKITUU 17151 paOOTHI CO CTUCKAMU

3.4. Pa3bueHue CTPOK U 00bEIMHEHUE SJIEMEHTOB CITUCKA B CTPOKY

3.5. Iuxku for

3.6. OmubKu mpu padoTe CO CTPOKAMH, CIIUCKAMH H ITUKIaMH

Paszoen npenooaemcs ¢ ucnonvzosanuem onaain-kypca «llpoepammuposanue Ha sizvike
Python ona navunarowuxy

Pazgen 4. CiioBapu, KopTexku U (pailjib

4.1. PaGota ¢ (daitnamu

4.2. Koprexwu

4.3. CnoBapu

4.4. MHOXecTBa

4.5. OcoOble cuTyanuu mpu paboTe co CI0BApSIMU M MHOYKECTBAMU

Paszoen npenooaemcs ¢ ucnonvzoeanuem onaain-kypca «llpoepammuposanue Ha sizvike
Python ona navunarowuxy

Pazgen 5. Kinaccebl, 00be€KTBI H CCHLIIKH

5.1. Monens nanubix Python: oObeKThI U CCBIIKH

5.2. OOBEKTHI U CCHUIKU B IPOIPAaMMHOM KOJIe

5.3. Knaccer

5.4. CrermansHble METOBI KIIACCOB

5.5. Uteparopsl

Paszoen npenooaemcsa ¢ ucnonvsosanuem ounaiin-xypca «llpoepammuposanue Ha s3vike
Python ona nauunarowuxy

Pazgen 6. IlepeGopHble aJITOPUTMBI

6.1. BBenenue B mepeOOpHBIE aITOPUTMBI

6.2. XapakTepHucTuKa CIMcKa, MHOYKECTBA U CIIOBaps

6.3. [lepedop xopTexeit

6.4. TTepebop xoptexeii B Python

6.5. [Tepedop nepecTaHOBOK

6.6. [Tepebop nepecranoBok B Python

6.7. [lepebop coueranmit

6.8. [Tepebop coueranuii B Python

6.9. KoMOuHaTOpHBIN TTOUCK



Pa3zoen npenooaemcs ¢ ucnonvzosanuem omnatin-kypca «llpoepammuposanue na sasvike
Python ona nauunarowuxy

Pa3nen 7. I'padoBbie aaropuTmMsl

7.1. Beenenue B Teopuio rpadoB

7.2. Kak 3agate rpad B koze Ha Python

7.3. Ctex u ouepenp

7.4. Anroputmsl uisi 06xo/a rpad)oB B TIIYOMHY U B IIUPUHY

7.5. Peanu3anus 06xoza rpadoB B riyOuHy U B upuHy Ha Python

7.6. Packpacka rpadoB

7.7. Peanu3aius anroputMa packpacku rpada ua Python

7.8. Pabota ¢ nepeBbsmu Ha Python

Paszoen npenooaemcs ¢ ucnonvsosanuem ouaain-xKypca «llpoepammuposanue Ha s3vike
Python ons nauunarowuxy

Pazgen 8. Aaropurmuueckue 3a1a4u

8.1. Pexypcus

8.2. OmmboYHbIE CUTYAIIMH B PEKYPCUBHBIX (DYHKITHSIX

8.3. Anropurmsl "Pa3nensii u BractByit"

8.4. Peanu3anus anroputmoB "Pa3nensii u BnactByit" Ha Python

8.5. lunamuueckoe nporpaMMHpOBaHUE

Paszoen npenooaemcs ¢ ucnonvsosanuem ouaain-xKypca «llpoepammuposanue Ha s3vike
Python ona nauunarowjuxy

Pa3nen 9. Anajiu3 ObICTpoO/AeiicTBUS AJITOPUTMOB.

9.1. DkcnepuMeHTaIbHBINA aHATU3 OBICTPOACHCTBUS aITOPUTMOB.

9.2. AcuMIITOTUYECKHIA TIOJXO/T K aHAIHU3Y OBICTPOACHCTBUS aJTOPUTMOB.

9.3. Ananus ObIcTpozeiicTBUS alrOpuTMOB «Paziensii u BIacTBYil», aJropuTMOB
JTMHAMUYECKOTO MPOTPaMMHUPOBAHUS, TPAPOBBIX AITOPUTMOB.

Pazgen 10. OcHoBHBIE MOAXO0ABI K pa3padoTke NMPHUKJIAJAHOIO NMPOrpaMMHOIO
olecreueHus.

10.1. OcHOBBI TECTUPOBAHUS MPOrPAMMHOTO 0OeCTIeUeHUsI.

10.2. Meroasl pa3pabOTKH HaAEKHOTO MPOTpaMMHOTO oOecrieueHusi. VIHBapuaHTHI.
Konctpykuus assert. O6paboTKa HCKIIIOUEHHUS.

10.3. Moxynu B Python.

10.4. Crangaptel ohopMIICHHS KOJIa M CPEICTBA ISl IPOBEPKH cTaHaapToB — Pylint.

Pazgen 11. Pa3paGoTka c/10KHOT0 MPHKJIATHOTO MPOrPaAaMMHOI0 o0ecnedeHus ¢

HCTI0JIb30BAHUEM CJIOKHBIX AJITOPUTMHYECKHX MOIXO0/10B.

11.1. Anroputmsl Ha rpadax, TOCTPOEHHE OCTOBHOIO JI€pEeBa, CHUCTEMa

HEMepeceKarouXcs MHOXKECTB.

11.2. Anroput™mbl Ha cTpokax. [Tonck MOICTPOKH B CTPOKE.

11.3. Pemienue ca0XKHbBIX 337a4 METOJIOM IUHAMHYECKOTO TPOrpaMMHUPOBAHUSI.

Paznen 12. BBenenne B 00beKTHO-OPHEHTHPOBAHHOE MPOTPAMMHUPOBaHHe

12.1. Vcnonp3oBaHue Ki1accoB B mpoektuposanuu [10

12.2. OcHOBHBIE TIOHATHS  OOBEKTHO-OPUEHTHPOBAHHOTO  MPOTPAMMHUPOBAHHS:

MHKAICYIALUS, HACTIEJOBAHUE U TOJIUMOPHHU3M.

12.3.12.3.

Pa3nen 13. BBenenue B 3ajauu anajau3a AanHbIX. [losryuyeHne qaHHBIX U3
Pa3JHYHBIX HCTOYHUKOB

13.1 BBenenue B HayKu O JaHHBIX

13.2 PaGora ¢ (aiimamMu Kak ¢ ICTOYHUKAMH JaHHBIX

13.3 PaGoTa ¢ HICTOYHUKAMHU JaHHBIX B BEO

Pazoen npenooaemcs ¢ ucnonvzoseanuem onnaiin-xkypca « Oopabomka OAHHbIX HA S3bIKE
Python ona nauunarowguxy

Paznen 14. O6padoTKa JaHHBIX ¢ HCMOJIb30BaAHHEM 0MOJIMOTEK NUMPY 1 pandas

@



14.1 bubmmotexka numpy. Beeaenue

14.2 Cozganue NUMpPY-MacCUBOB

14.3 NunekcupoBanre NUMPY-MacCUBOB

14.4 TIpoBeneHue BEIYUCICHUN ¢ NUMPY-MacCuBaMu

14.5 Beenenue B 6ubnmroTexy pandas

14.6 Kiacc Series B 6ubanoreke pandas

14.7 Co3nanue 06nekToB Kiaacca DataFrame B pandas

14.8 UnnexcupoBanue pandas-o0beKToB

14.9 TIpoBencHue BeIYKCICHMI B OnOIHoTeke pandas

Pa3zoen npenooaemcs ¢ ucnonvzoganuem ouaaiin-kypca « Oopabomxa OauHbIX HA SA3bIKE
Python ona navunarowuxy

Paznen 15. CpencrBa Bu3yaiu3anuu JaHHbIX B Python

15.1 Beenenue B oubnmoreky matplotlib

15.2 Ctuim rpaduxos B matplotlib

15.3 Hacrpoiika otoOpaskenus oceit B matplotlib

15.4 Pabora ¢ noarpaduxamu B matplotlib

15.5 Pabora ¢ annoTanusmu rpadukos B matplotlib

Pa3zoen npenooaemcs ¢ ucnonvzoganuem ounaiin-kypca « Oopabomxa OanHuIX HA SA3bIKE
Python ona nauunarowuxy

Pa3nen 16. CpencrBa i1j1s mpoBeieHHs BOCTIPOM3BOAMMBIX HCCJIeTOBAHUM

16.1 MeTtoaoJorusi BOCIIPOM3BOIUMBIX HCCEAOBAHUI

16.2 Ncnonp3oBaHne HAOOPOB OTKPBITHIX TAHHBIX

16.3 Ucnons3oBanue cpeacts Jupyter Notebook

16.4 Ucnonw3oBanue cpeacts Google Colab

16.5 Ucnons3oBanue cpeacts Anaconda Cloud

Paszoen npenooaemcs ¢ ucnonvszosanuem ounaiin-kypca « Oopabomxa OanHbIX HA SA3bIKE
Python ona nauunarowjuxy

5. O0pa3oBare/jibHbIe  TEXHOJIOIMH, HCHOJb3yeMble TPH  OCYLIEeCTBJIEHUH
00pa3oBaTe/ILHOIO MPoLEcca MO JUCHUIINHE

B miporiecce 00yueHust HCTIONMB3YIOTCS CIIEAYIONINE 00pa30BaTEIbHbIC TEXHOJIOTHU:

BBoanasi Jieknmusi — JaeT NEpPBOE 1EJIOCTHOE TMPEACTaBIECHUE O [IUCLUUIUIMHE U
OPUEHTHUPYET CTYJEHTa B CHCTEME H3Y4YCHHS NaHHON AUCHUIUIMHBL. CTYIEHTHI 3HAKOMSITCS C
Ha3HAYeHUEM U 3aJladyaMH Kypca, €ro pojbl0 U MECTOM B CHCTEME y4eOHBIX IUCIUIUIMH U B
CHUCTEME TOATOTOBKM B IesioM. JlaeTcsi kpaTkuii 0030p Kypca, HUCTOpPHs Pa3BUTHS HAYKU U
MIPAKTUKH, TOCTHXKEHUS B 9TOU cdepe, MMeHa U3BECTHBIX YUCHBIX, N3NIAraloTCs MEPCIeKTHBHBIC
HampaBJIeHUd HWcclienoBaHud. Ha 3Toll  JeKUMM  BBICKA3bIBAKOTCS  METOAUYECKHE U
OpraHHU3aIOHHBIE 0COOCHHOCTH PabOThI B paMKaX JAHHOW TUCIUTUIMHEL, a TAK)KE JTaeTCs aHaIu3
PEKOMEHTyeMOU yu4eOHO-METOIUIECKOM JINTEPATyPHI.

Akanemuyeckasi Jieknusi (WIM JIeKOUsi 00lIero Kypca) — TOCIEI0BaTEIbHOE
M3JIOKEHUE MaTepraia, OCYIIEeCTBIIEMOE IPEUMYIIIECTBEHHO B BUE MOHOJIOTA TIPETO1aBaTelIs.
TpeboBanust K akaJeMUYECKOW JEKIMW: COBPEMEHHBI Hay4YHBIH YpOBEHb W HACHIIIEHHAS
MH(POPMATUBHOCTh, yOEIUTENbHAs apryMEHTAlus, JOCTyMHas W TIOHSATHAs pedb, YeTKas
CTPYKTYpa U JIOTUKA, HATHYHE IPKUX MPUMEPOB, HAYYHBIX 10Ka3aTeIbCTB, 000CHOBAaHMUIA, PAKTOB.

JlabopaTopHoe 3aHsiTHE — 3aHATHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U
HABBIKOB M 3aKPEIICHUIO MOJTYYCHHBIX Ha JIEKIIMM 3HAHUW B 00OPYJOBaHHOW KOMIBIOTEPHOM
ayJIUTOPHH.

KoncynbTauum — BHUI y4eOHBIX 3aHITHH, SBISIFOIIMICS OTHOM M3 (opM KOHTpOIS
CaMOCTOSITENIbHOM paboThl cTyAeHTOB. Ha KOHCynmbTanusax mo mpock0e CTYACHTOB



paccMmarpuBaroTcs HauOolsiee CJIOKHBIE MOMEHTBHI MPU OCBOCHMM MaTepuana JUCHUIUIMHBI,
IIpenojaBaTesib OTBEYAE€T Ha BOIPOCHI CTYAECHTOB, KOTOpPbIE BO3HMKAIOT y HHMX B IIpoliecce
CaMOCTOSITeNIbHOM pabOTHI.

B mpormecce 00ydeHus: MCHOIB3YIOTCS CIIEAYIOIIUE TEXHOJOTMU 3JIEKTPOHHOTO OOYy4eHUsS U
JUCTaHLIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH:

DJIeKTPOHHBI Yy4eOHbIl Kypc «AJropuTMu3alusi M mnporpaMmupoBanue» B LMS
DaexkTponHblii yausepcuter Moodle SIpI'Y, B koTopom:

- TPEeICTaBJICHBI 33/IaHUS JIJIsl CAMOCTOSITEIBHON paboThl 00YJarOIUXCsl IO TEMaM
JTUCIUIUINHBL,

- OCYLIECTBIISIETCA  IIPOBEJECHUE OTHENbHBIX  MEPONPUATUH  TEKYLIEro  KOHTPOJISA
yCIeBaeMOCTH CTYACHTOB;

- [peACTaBJIEHBI IpaBUJIa POXOXKACHUS IPOMEKYTOUHON aTTECTALMU 110 JUCLIUILIMHE;

- MpeACTaBIICH CIIMCOK y4eOHOM JINTEPaTyphl, PEKOMEHYEeMOil /11 OCBOCHUS JUCIUILTNHBL;

- mpencraBineHa uHpopMmanus O (GopMe U BpEeMEHH IPOBEICHUS KOHCYJIBTAIMH 110
TUCHUILTMHE B PEeXKUME OHJIAMH;

- MOCpPEeICTBOM  (opyMa OCYILECTBISETCS CHUHXPOHHOE U (WIM) ACHUHXPOHHOE
B3aMMOJICIICTBIE MEXIy OOy4aloUIMMHCS M TpernojaBaTelieM B paMKax H3y4YeHUs
JUCITUTUTUHBL.

MaccoBble OTKpPbITbIE OHJIAiiH-KYpChl, pa3MeleHHble Ha miaTdopme DemidOnline:

«[IporpammupoBanue Ha s3bike Python ans HaumHarOIMKX», pa3MEIEHHOTO MO CCBHIIKE:

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

«O0paboTKa TaHHbIX Ha s3bIKe PYthon a1 HaunHarOMMX», pa3MEIIEHHOTO 10 CChLUIKE:

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

B pamkax 3THX KypCOB:

- MPEACTABIECHBI OHJIAWH-JIEKIINH 110 OT/IETbHBIM TEMaM JUCUUILINHBI;

- MPEJICTaBJICHBI 33aHUsI JJI CAaMOCTOSITENbHOM paboThl 00yUaronMxcs Mo TeMam
TV CLUTIIIUHBI;

- OCYIIIECTBIISIETCS] MTPOBEJIEHUE OT/EIbHBIX MEPONPUIATUN TEKYIIET0 KOHTPOJIS
yCIIEBAEMOCTH CTYACHTOB;

6. [lepevyeHb INIIEH3MOHHOTO U (MJIN) CBOOOIHO PACTIPOCTPAHSIEMOI0 IPOrPAMMHOTI0
obecrieyeHusi, WCMOJIL3YeMOr0 NPH OCYUIECTBIEHHM 00pa30BaTeIbHOr0 Mmponecca Mo
AUCHHITAHE

B mporecce ocymiecTBieHHss  00pa3oBaTENBHOrO  Mpolecca IO JAMCIHIUINHE
UCTIOJIB3YIOTCS:

B npouiecce ocymiecTBieHns 00pa3oBaTeIbHOTO MPOIIecca UCTIOIB3YIOTCS:

— utst pOPMUPOBAHUS TEKCTOB MAaTEPHAJIOB ISl TPOMEKYTOUHOM M TEKYIIEH aTTecTaluu
— mnporpammel Microsoft Office, uzgarennckas cucrema LaTeX;

- cBO0OOJTHO pacmpocTpaHseMas cpejia mporpammupoBanus Python 3;

- ¢cBOOOAHO pacmpoctpansiemass obomouka IDE PyCharm Community Edition wiu
PyScripter;

- cBoOO1HO pacmpoctpansemoe 10 Pylint;

- uadopmarmonHas cucrema "BYKHN-NEXT" (ABUC "byku-Next");

7. IlepeyeHb COBpPeMEHHBIX MNPO(ecCHOHAIBHBIX 0a3 JaHHBIX H HHGOPMANMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3yEeMbIX IIPH OCYLIECTBJICHUH 00pPa30BaTeILHOIO NMpolecca mno
AUCHMILINHE (TPH HE00XO0AMMOCTH)

B npomecce ocymectBieHus ~o0pa3oBaTeNBHOrO — Mpolecca IO JUCHUIUIMHE
HCIIOJIB3YOTCS:



ABTOoMaTu3upoBaHHasi OuOnmoreuHo-uHpopMannonHas cuctema «bBYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. [lepeyeHb OCHOBHOW ¥ /JIOMOJHHUTEILHONH Y4eOHOW JHUTEPATypbl, PeCypcoB
UH(GOPMALMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn  «UHTepHeT», HEOOXOAMMBIX [JIsI
OCBOEHHS TUCIHUTLTUHBI

a) OCHOBHAS:

1. Hoycon M. IIporpammupyem ua Python. CII6.: [Turep, 2015. — 416 c.

2. Kuyt Jonanpn O. McKyccTBO mporpaMMHpOBaHuUs: y4ueo. mocooue s By30B. T.

1, OcuoBnbie anroputmbl. / Jlonansn 3. Kuyt; mox oomr. pex. FO. B. Ko3zauenko ;
nep. ¢ aHri - 3-e¢ u3., ucnp. u jaoi. - M. ; CII6. ; Kues: Bunbsamc, 2000. - 712 c.
3. Knyt lonansa O. MckyccTBO mporpaMMupoBaHusi: yueo. mocooue ais By30B. T.
2. [Monyuucnennsie anroputmsl. / Jlonansa 3. Kuyt; noa obur. pex. 0. B.
Ko3zauenko ; - 3-e uzn., ucnp. u gom. — M. ; CII6. ; Kues : Bumbsmc, 2000. - 828 ¢
4. Kuyt Jonansg 3. UckyccTBO mporpaMmupoBaHus : yue0. mocodue aiis By30B. T.
3. Copruposka u nouck. / Jlonansn 3.Kuyr; Ilep.c anrn.Ilox
o6mr.pen.;O.B.Ko3auenko - 2-¢ uzz.,ucnp.u goi. - M.-CI16.-Kues: Bunbsamc,

2000. - 822c.
5. 'opnees A.B., MonuanoB A.1O. CucremHoe mporpamMmHoe oOecrieueHue:
Y4eOHHK IS BY30B. - CH6 [Turep, 2001.-736¢.
6. Kabakos, P. 1. R B neiicTBun. AHanu3 U BU3yalu3alus JaHHBIX B mporpamme R

/ P. Y. Kabakog; niep. ¢ aurd. [1. A. Bonkosoii. - Mocksa : JIMK Ilpecc, 2014. - 558 c. -
ISBN 978-5-97060-077-1. - Tekcr : anextponHslii / OBC "KoHcynbTaHT cTyaeHTa" :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785970600771.html
7. Mactunxuii, C. D. CTaTUCTUYECKHUI aHATIHU3 U BU3YalU3alis JaHHBIX C TOMOIIbI0 R /
Mactunxkuii C. 3., lllutukos B. K. - Mocksa : IMK Tlpecc, 2015. - 496 c. - ISBN 978-5-97060-301-
7. - Texct : anextpoHHbIH / OBC "KoHcynbTaHT ctynenrta” : [caift]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970603017.html
0) JOTOTHUTEbHAS:
B) pecypchl cetu «HTepHEeT»
1. DnexkTponHas 6ubimnoTeka yueOHbIx MatepuainoB Apl'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).
2.Nudopmannonnas cucrema "EnuHOe OKHO IocTyna K oOpa3oBaTelbHBIM pecypcam”
(http://www.edu.ru (paszaen YueOHO-MeToauuecKass OWMOIMOTEKA) WM IO TPSMOH CCBUIKE
http://window.edu.ru/library).
3. Timus Online Judge. ApxuB 3a1a4 ¢ IPOBEPSIONICH CHCTEMOH (acm.timus.ru).
4. Slanexc.KontecT. ApxuB 3a/1a4 ¢ mpoBepsirolei cucrtemoit (contest.yandex.ru).

9. MarepuajibHO-TeXHMYecKass  0a3a, HeoOXoauMasi JJsl  OCYIIECTBJIEHUS
00pa30BaTeIbLHOIO MpoLecca Mo TUCIHUTLINHE

MarepuanbHo-TeXHUYECKas 0a3za, HeoOXoauMast JIsl OCYIIECTBICHUSI 00pa30BaTeIbHOTO
mpolecca 1Mo AUCIUILTHHE BKIIOYAET B CBOM COCTAB CIeUaIbHbIC TOMEIEHUS:

- yueOHBIC Ay TUTOPUH JIJIS IPOBEICHUS 3aHATHH JICKIIMOHHOTO THTIA;

- yueOHBIC ayTUTOPUU JIJIS IPOBEICHUS TPAKTHUECKUX 3aHATHI (CEMUHAPOB);

- yueOHBIC Ay TUTOPUH JIJIS IPOBEICHUS TPYIIIIOBBIX U HHINBUyaTbHBIX KOHCYJIbTAIINN;

-TIOMEIICHUS JISI CAMOCTOSITENIbHOM paboTHI;

-TIOMEIICHHS JIIT XpaHEHUS H NPO(PHIAKTHYSCKOr0 OOCTYKHUBAHUS TEXHHUSCKUX
cpeAcTB 00yUYeHHUs.

CrienirabHBIC TIOMEIICHHUS] YKOMIUIEKTOBAHBI CPEICTBAMU OOYUYCHUS, CITYKAITUMH JUIS
npeacTaBiIeHUs yueOHoM nHpopMaly 60JIbIION ay TUTOPUH.

[Tomerenust yIsi CaMOCTOSITEIPHOM PAa0OTHI OOYYAIOIIMXCS OCHAIICHBI KOMITHIOTEPHOM

@
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TEXHUKOH C BO3MOKHOCTBIO IOAKIIIOYCHUSA K CCTHU ((I/IHTepHeT» u obOeclieyeHneM A0CTyIIa B



IEKTPOHHYI0 MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy OpraHu3alluM, a TaKkKe MaTepuaiam
OHJIAH KypCOB, pa3MEIIEHHBIX Ha oOpa3oBarenbHON oHnaiH tiomanke SAplY wum. ILT.
Hemunora (DemidOnline).

ABTOp(BI) :

3aB. kadenpoii

MH(OPMAITMOHHBIX U CETEBBIX TEXHOJOTHM, K.(].-M.H. J.FO. Yansbriit

JlotieHT Kad.

MH(POPMAIIMOHHBIX M CETEBBIX TEXHOJOTHM, K.().-M.H. O.b. JlaBpoBckas
3asenyronuit kadenpoit UCT JI.YO. Yanerit




IMpuiaoxenne Nel k pabGoyeil mnporpaMmme JUCUMIIIIMHBI
«AJropuTMH3aNMs U MPOrPAMMHUPOBAHUE)»
DOoH/I OLIEHOYHBIX CPEICTB
JJISl IPOBe/IeHUs] TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH M NMPOMeKYTOUYHOI aTTecTalNu
CTY/IeHTOB 10 JUCHHUILINHE

1. TunoBbIe KOHTPOJILHBIE 32/IaHNSI WU HHbIEe MATEPHUAJIbI, HE00X0AMMBbIE /1JIs1 OLeHKH
3HAHWI, yMEHUl, HABBIKOB U (MJIM) ONbITA AeSATEJbHOCTH, XaPAKTEPU3YIOIIHUX ITANBI
¢dopMupoBaHus KOMIIETEHIM I

1.1. KonTpoJibHbIe 32/1aHNS M HHbIE MAaTePHAJIbI, HCII0JIb3yeMble B Npolecce TeKyuiei
aTrecTamuu

3agaHug 1J151 TECTOB
(mpoBepsitoT chopmupoannocts OINK-2, OIIK-7, uaaukartopsr OIIK-2.1, OITK-2.2,
OIIK-7.1, OIIK-7.3)
Tectel mpoBogsitcss B pamkax online-kypca «IIporpammupoBanue Ha si3bike Python s
HauMHAOMKX». B Tecrax kxak npasuiio 15 BonmpocoB. MakcuMaibHbIH 0aint 3a NpaBUIIBHBII OTBET
coctasisieT 1 6amn. Ha xaxap1idi BOIIpoc 1aeTcst 0/1Ha MOMBITKA OTBETA.

Ha npoxosxnenue tecra gaercs 1,5 gaca.

Wtoru mpoxokIeHus TeCTa OIICHUBAIOTCS 110 CIICAYIONINM ITPaBUIIAM:

- KOJM4ecTBO HaOpaHHbIX 0aisioB OT 13 0 15 COOTBETCTBYET OLIEHKE «OTIHMYHOY;

- KOJIMYECTBO HaOpaHHBIX 0aJUIOB OT 9 110 12 COOTBETCTBYET OIIEHKE «XOPOIIOY;

- KOJTMYE€CTBO HAOpPaHHBIX 0AJIIOB OT 5 10 9 COOTBETCTBYET OLIEHKE «YAOBIETBOPUTEIHHOY;
- KOJTM4eCTBO 0aJlsIoB MEHbIIIE 5 COOTBETCTBYET OLIEHKE «HEYIOBIECTBOPUTEIHHOY.
IIpumepHbIe BONPOCHI TECTOB:

Tect Nel.

(mposepsiet copmupoBanHocTh OITK-2, maaukatopsr OITK-2.1)

Bompoc 1.

YTo Haneuyaraet crnegyowas nporpaMmma:

strl = "IlpzBeT"
str2 = ’mump’
salute = strl+str2
print(salute,"!")

2. Ommembme mosibKo 00UH o8ar.
Mpuset mup!
MpuseTmunp!

MpvBeTmup !

MpuBeT mup !



Bompoc 2.
Kakoe 3HaueHune NPUMET NEPEMEHHaA res nocne BbINONHEHWA CN e,uyrou.l,e|7| nporpaMmel:

a =10
b = *2?
res = a + int(b) + 3

3. Ommembme monbKo 0duH ogarl.
15
105
10int3
Mporpamma BeIBE4ET c000WeHNe 06 oLMbKe.

ab3

Bormpoc 3.

Kak MOXXHO Mcnonb3oBars oneparop [], 4Tobbl HanedaTaTs CUMBON 'y, B3ATLIA U3 CTPoKKM X = 'From
chaly@uniyar.ac.ru'?

4. Ommembme sce nodxodauiue sapuaHmsl,
print(x[8])
print(x[y])
print(x[15])
print(x[9])
print(x[14])

Bomnpoc 4.

Kak ncnonb3oBarb oneparop Ana co3jaHusa cpesa [;] Ang nonyvyeHus NogcTpoku ‘uniyar u3 CTPOKMU X
= 'From chaly@uniyar.ac.ru'?

5. OmmMmembme mornbKo 00uH osarl.

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

Bompoc 5.



YUTto HanevaraeT crnegyowmin oneparop:

print(len(’apple’*5))

6. Ommembme mornbko 00uUH oearl.
-1
apple apple apple apple apple
Huyero He HaneyaTaeT Tak kak B onepaTope eCTb CMHTakcuyeckasa oLmobka.

25

Bompoc 6.

Kakas 13 cnegyoLmux cTPOKOBbIX pyHKLMIA yBupaeT npobenbHule CUMBOMbI B HAaYane v B KOHUE
CTpOKK?

8. Ommembme monbKo 00uH osar.
7 split()
) strip()

) Istrip()
) rltrim()

Bormpoc 7.

IMycTb ¥ Hac ecTb cnucok my_great_list = ['pi', 3.14, 'e, 2.78]. Kakne U3 cnegyrownx yTBepXaeHuWii
ABMAOTCA BEPHBIMU?

9. Ommembme gce nodxodsuue eapUaHmsl.
my_great_list[1] paBHO 'pi’
B Python Henb3s onpenenaTb Takme CncKK.
my_great_list[-1] ABnAeTcA OLWMBOYHBIM UCMONbL30BaHNEM CMUCKA.
my_great_list[2]+my_great_list[4] paBHO 5.92
my_great_list[2] paBHo 'e'

len{my_great_list) BepHeT 4
Bompoc 8.

Kakue 13 cnegyrouwmx BblpaXXeHUn U3MEHSIIOT cogepxumoe cnmcka my_list?

10. Ommembme sce nodxodsuwjue sapuaHmel.

| my_list.reverse()

my_list.append(3.14)
| [1,2, 3] + my_list
other_list.extend(my_list)

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

Bompoc 9.



Kakol onepaTop Hago BCTaBUTb BMeCTO #HHHHE, UTOObI HANTU NPOV3BEAEHNE 3MEMEHTOB
NPOW3BOMNbLHOIO CcrnMcka humbers?

numbers =

HHERHER

for n in numbers:
product *= n

print (product)

12. Ommembme mosibKo 00UH 08arl.

) product = numbers[1]

() product = 0

() product =1

) product = numbers[0]

) product = ]

Bomnpoc 10.

Cneaytowjas hyHKUMA peanunsyeT NpocToli cnocob, nossonsowuii obpatutb cTpoky. Kakoli onepatop
Heo6XoAMMO BCTAaBUTb BMeCTO FHHHHE?

def reverse_string(s):

"""BosppamaeT CTpOKy B obpaTHoM mopagxe"""
RERERE

for char in s:

result = char + result
return result

print(reverse_string("Hello!")) # Ha aoxpax ewieedem cmpory ’!olleH’

14. Ommembme marbKo 0OUH osasl.

) result=0

) result=" "
) result=""

) result =]

Tect Ne2.

(mposepsiet cpopmupoBanHocTh OIIK-7, maaukaTopsr OITK-7.3)

Bormpoc 1.



Kakas ns dpyHkumn obssaHa cogepxatb obbsBreHve global point UTobbl M3MeHUTL 3HaYeHKEe
rrnobansHoOM nepemeHHon point?

point = [0, 0]

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

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

2. Ommembme gce rodxodsujue sapuaHmbl.

’ function1

function2

Bormpoc 2.
BbiGepuTe NpaBuribHble YTBEPXKAEHMS, KOTOPbIE KAacaloTes Criefyiolwero g parmeHTa Koraa:

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

t = tuple([[36, 48], 1st, [20]]1)
lst.append(25)

12 = t[2]

12 . append (18)

4. Ommembme ece nodxodsaujue sapuaHmbl.

Mocne BbINONMHEHWA aToro Kog4a B nosuuyun t[2] 6ygeTt cnncok [20].

MNMocne BbINONTHEHWA 2TOMO KOAa AMMHA cnucka B no3vunn t[1] SyaeT paeHa WecTw.

Ot1a nporpamma ByaeT BbINOMHATHCA ¢ OWMOKaMK.

B pesynbraTe BLINONMHEHUA 9TOro Koga B nosiuwn t[1] 6yaet cnncok [1, 2, 3, 5, 7, 11, 25]

MNMocne BbINONHEHWA 3TOMO KOoAa AMMHA cnucka B nosvunn t[2] SyaeT paeHa ABYM.
Bomnpoc 3.

PaccMoTpuM criegytoLyo nporpamMmy:

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

c = list(a)
d

b = a[l : 3]

MNMocne Toro, kak 3TOT Kog oTpaboTaeT, Ha CKOMNbKO OOBEKTOB TUMA CMNUCOK ByAYT cobinaTbCs
nepemMeHHble?

Bomnpoc 4.



I'IepeqmcnvlTe yepes npoGen aremeHTbl cnucka Ist nocne Toro, Kak OTpaGOTEET BOT TaKoOW Koa:

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

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

Ist = [ 1y 2; 5 7 9 ]
function2 (lst)
functionl(lst)

Bormpoc 5.
YT0 Oy eT BbIBEAEHO Ha 3KpaH B pesynbrare paboTbl CneayLen nporpammbl?

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

ace = Accoint(123)
print(acc.id)

Bomnpoc 7.

Kakas pasHuua mexxay noHsiTueM yHKUWM U NOHATUEM MeToaa?

9. OmmMmembme ece rodxodaujle eapuaHmei.
Metoabl umetoT obasaTtenbHbiii napametp self, a hyHKuMK HeT.
®YHKLWUM ONpeensioTca BHE KNAcCcoB, a MeToAbl ABNAIOTCA YACTbIO ONpefeneHus Knacca.

Mexay hyHKUMER 1 METOAOM HET HUKAKOIN pasHULIbI.

Metoabl onpegenswTca B cTaHaapTHoi bubnuoreke Python, a chyHkumMmn onpegensiiotca B
Ballem coOCTBEHHOM Koje.

Bompoc 8.



PaccMoTprM onpefeneHune Krnacca, KoTOpblil Mbl HanUcanu Ha nekymu:

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"

[na Yyero HyxeH napametp self?

Bompoc 9.



JonyeTum, Mbl HAaNWcanu knacc Primes, KoTopbIf reHepupyeT NocnefoBaTenbHOCTh NPOCTEIX YACEN
(T.e. TAKMX YMCEN, KOTOPblE AenATcA TONbKO caMu Ha ceba u Ha equHULY):

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

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

X=y
y = rem
reaturn 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()

MocneaHaA cTpoka NUCTWHrA onpeaen AeT NepeMerHHy o primes B KadecTee obbekTa knacca Prime.
Kak koppekTHO BblzBaTe MeTof nextPrime, yTobbl NONy4YuTL cneqylolee NpocToe YACNo?

Bomnpoc 10.



class Point2D:
def __init__(self, x = 0, vy = 0):
self.x = x
self.y y

def translate(self, deltax = 0, deltay = 0):
"""CMeCcTUTb TOYKY MO OoCHM X Ha deltax
M no ocu y Ha deltay."""
self.x += deltax
self.y += deltay

Kakve 13 cnegyowmx dparMeHTOB Ko a ABMAIOTCH KOPPEKTHON MHULManm3aumen obbekTa knacca
Point2D 1 ucnonb3oBaHnemM metoga translate?

# OparmeHT A

pointl = Point2D(3, 9)
point2z = Point2D()
point2.translate (20, 4)

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

# OparmeHT B
point = Point2D([3, 9]1)
point.translate(5, —2)

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

Tect Ne3
(mposepsiet cpopmupoBannocts OIIK-2, OIK-2.2)
Bompoc 1.

MoHeTka MoXeT nagatb Nnbo opnom, NGO peLLKo. 3akogupyem npu NOMOLLM HyNs opna, a npu
NOMOLLM eAuHMLBI peLky. Mbl XOTM nepebpaTb BCE BapuaHThl AeCATUKPaTHOro nogbpackiBaHns
MOHETKM M NOCYNTaTb, B CKONMbKMX U3 HUX HET BbiNadeHui AByX OproB noapsa. Kakyro mogens
nepebopHOro anroputMa Mbl MOXXEM UCMOMNb30BaTh?

Bompoc 2.

Hazoeem yeTHOE HaTypanbHOe YUCNO N YETHONPOCTLIM, €CNK N HE PACKNaAbiBAETCA B NPOU3BEAEHNE
ABYX YETHbIX Yucen (Hanpumep, 16 - He ABNAeTcA YeTHonpocTeiM, a 10 - YeTHonpocToe). [laHo Yicno
n, HeoBXOAVMMO HANTU BCe BO3MOXHbIE YETHOMPOCTLIE @ U b, Takne 4To a * b = n. Kakoi u3 BapuaHToB
nepebopa Hanbonee onTumaneH?

4, Ommemesme monbKo 00UH osarl.
A={2, 4,6,..., n}, nponssoanum nepebop no MHoxecTBy X = Ar2,
A ={1, 2,...., n}, npousoanm nepetop no MHoXecTBy X = A2,
A={2, 4,6,..., n/2}, nponzsogum nepebop No MHOXECTBY A.

A={1,2,..., n/2}, npoussognm nepebop no MHoxecTBy X = AM2.

@



Bompoc 3.

LonycTtvm, Mbl XOTUM HaUTU MakcumMym yHkuum f(X), onpeaeneHHon Ha MHOXXECTBE BEKTOPOB X =
(x1, x2, x3, . .., X7), rae Kaxablit aNemMeHT KopTexa X npuHaanexuT mHoxectsy {-2, -1, 0, 1, 2}.
Ckonbko Bcero BEKTOPOB Ham npunaertcH neperaTb?

Bompoc 4.

MpeanonoXum, YTO KOMMLKTEPHBIA Naponb COOAePXMT 8 CUMBONOB U3 MHOXecTBa {a, b, c,..., z}.
CKOMNbKO pasnuyHbIX Napornei MOXHO COPMUMPOBAaTL U3 3TOMO0 MHOMXECTBA?

Bompoc 5.

HonycTM, Mbl reHepupyemM B NEKCUKorpadhieckom nopsiake KOpTexu anuHbl 4 U3 3NeMeHTOoB
mHoxecTtBa A = {1, 2, 3,..., 15}. Kakow kopTex Byget ugti cnegytowmum 3a koptexem (1, 15, 14, 15)?

Bompoc 6.

Mbl reHepUpyem BCe N-KOPTEXM U3 MeMeHTOB MHoXeCTBa A. BbibepnTe NpaBuUnbHble YTBEPXK A eHWS:

8. Ommembme ece nodxodaulie eaplaHma.
Ecnn A = {0, 10, 100, 1000, 10000}, To cameIM NepebiM NpY reHepauun B
NneKkcukorpagpmnydeckom nopsake aomkeH 6bmb koptex (0, 0, 0, 10).
EcnnA={1,5 7, 9}, To cneaytwLne KOPTEXN HAXOAATCA B NeKCUKorpatpuyeckom
nopAgke: (1, 5,7, 9), (1,5, 9,1), (1,5,9,3), (1,5 9, 7).
[Mpn NoceLyeHnn KopTeXen B nekcukorpadM4eckom Nopsake mMbl NoceLlaem KaKi bl
KOPTEX OOMH pas.

Mpy NoceLleHnn KopTexei B NekcrkorpadMyeckoM nopsiake Mbl Nocellaem Kax. blit
KOPTEX HECKOMNBKO pas.

Bomnpoc 7.

MycTb aaHo mHokecTBO A = {2, 3, 5, 7, 11}. BcnoMHMM WHAWACKWUIA anropuTm nekcukorpaddeckoin
reHepaumu nepecTtaHoBoK. BelbepuTe BepHble YyTBEPXKAEHWA!

14. Ommembme ece rnodxodsuiue sapuaHmbi.

Cnegyouwel nocne nepectaHoBku (7, 11, 2, 5, 3) 6yaet nepectaHoBka (7, 11, 5, 2, 3).

[nsa nonyJdeHns cneaywower 3a nepectaHorkor (11, 7, 3, 5, 2) HeobxopmMo yBENnUYnTL
3nemeHT 2.

YT106k1 NONYy4YMTL creayowyo nepectaHosky nocne (3, 5, 11, 7, 2) HeoOxogMmo yBENUYUTL
anemMeHT 5.

AnA nonyyeHna nepectaHoekn nocne (11, 7, 2, 3, 5) anropnT™ noMeHAeT MecTaMK
3MnemMeHTbl S5 1 2.

LA nonyJveHns cneaywoweilh nepectadHoBkik nocne (11, 5, 3, 7, 2) anroputm nomeHseT
MecTaMy 3NeMeHTel 31 7.

Cneaytouweii nocne nepectaHoskM (2, 7, 11, 5, 3) Oyaert nepectaHoBka (2,11, 3, 5, 7).

Bompoc 8.



PaccMoTpUM BOT Takol Kog,:

W oe ~ oy b s

10
11
12
13
14
15

def enumerate(A, n):
result = []
if n < 1:
return result
for a in A:
result.append((a, ))
while len(result[8]) < n:
nextres = []
for r in result:
for a in A:
newr = list(r)
newr.append(a)
nextres.append (tuple (newr))
result = nextres
return result

BbIbepuTe BEpHbIE YTBEPKAEHNS

16. OmmMememe ece NOOXOOFUlE 6apUaHIMS!.

SnemMeHT reHepupyemMoro MHOXeCTBa MMeET Tun list.
STOT KoL, reHepUpyeT BCE KOPTEXM N3 ANEMEHTOB MHOXECTBA A AMNWUHBI N.

Ecnu ocylWecTBUTE BbI3oB diyHKUMKM enumerate([1, 10, 0], 2), TO B CTEHEPUPOBAHHOM
MHOXeCTBE He ByaeT anemeHTa (10, 10).

OnemMeHT reHepupyemMoro MHo)ecTsa MMeeT Tun tuple.

Bce creHepupoBaHHbIE 3NEMEHTEI XpaHATCS B MAMATK W BO3BpaLLaloTes Kak pesyneTar
paboTbl oy HKUMKM enumerate.

OTOT KOf, reHepupyeT BCe NEPECTAHOBKK MHOXECTBa A ANWHbI N.

Bompoc 9.



Yucna PruboHauuyn MOXHO NOCYUTATE C MCNOME30BAHWMEM PEKYPCUBHOIO anroputmMa. Ero pPeann3yer
BOT 3Ta nporpamma:

def fib(num):
if num == @:
raturn 6
elif num == 1:
return 1
else:
return fib(num—1)+£ib (num—2)

[MycTh f(n) - 3TO pekypPeHTHOE COOTHOLLEHWE, KOTOROE 3afaeT KONUYeCTBO BLI3OBOB hyHKUMK fib.
Kakoe us npegnoMeHHBIX cooTHOLWeHWA 3agaet f(n)?

BHumarue: f (n) s3apaeT He n-e uucno GuboHavum, a KonuYecTBo BLI3OBOR dyHKEUKMK fib npu pacuete
3TOro vYucna.

Bbl moxeTe nepenncare 3Ty NporpaMmMy M NO3KCNEPUMEHTUPOBATE C HeBOMBLWKMMMW 3HAYEHUAMU N.

4. Ommembme moribko 0OUH osail.
f(O)=1; f(N=1; f(n)=2f(n—1)+1
f(0)=0; f(1)=1; f(n)=f(n—1)+f(n-2)
f(O)=1; f(1)=1; f(n)=F(n—1)+f(n-2)+1
f(O)=1,; f(1)=1; f(n)=f(n—1)+1

Bomnpoc 10.

KonuuectBo PEKYPCUBHbBIX BbI3OBOB, KOTOPbIE COBEPLUAOTCA MNpy pacyHeTe Yncen duboHaqun ¢
NCNonb30BaHNeM OYHKLMM U3 NpeabiayLLero BONpoca pacTeT o4eHb ObICTPO Npu yBenudeHun n. Ons
TOro UTobbl YCKOPUTE 3TY (DYHKLMIO MOXHO 3anoMUHATE BbIMMCIIEHHBIE 3HAYEHUs1 B OTAEMbHOW
CTPYKTYpE AaHHbIX, Hanpumep, B cnoeape cache_dict, kak 310 caenano B 310N nporpaMme:

def cached_fib(n, cache_dict):
if n in cache_dict:
return cache_dict[n]
else:
nl

cached_fib(n—1, cache_dict)
cached_fib(n—2, cache_dict)
cache_dict[n] = nl+n2

return nl+n2

n2

0}

Ecnun n>1, ckonbko Bbi3oBoB hyHKUMM cached_fib coBepluaeTcsa BO Bpems BbIYMCNIEHNUS BbIPXKEHNS
cached_fib(n, {0: 0, 1: 1})?

Bompoc 11.

OnpegenwvTe, CKONbKO pa3 Ha 3kpaH OyaeT BbiBeaeHa cTpoka "Hop!" BOT Takon nporpaMmmon B
3aBMCUMOCTU OT 3HaYEHWA NapameTpa n:

def printHop(n):
if n ==
return
print("Hop!")
printHop(n // 2)



I[IpumepHbIe 3a1aHU 115 KOHTECTOB
KonTecTsl mpencTaBisitoT co0oil MHTepaKkTUBHBIE 3a1aHus B cucteMe Snaekc.Konrecr, koTopsie
MO3BOJISIFOT aBTOMATU3UPOBAHHO TPOBEPSITH MPOTPaAMMbI, KOTOPBIE CTYIEHTBHI OTIPABISIOT B
Ka4yeCTBE PELICHHUIA.
OOBIYHO KOHTECT COCTOUT 3 3-6 3a1au. Ha pemienue 3anaq qaetcst OAHON HEIemu.
Wtoru npoxoxaeHns KOHTECTa OIICHUBAIOTCS MO CJIETYIOIINUM MTPpaBUIIaM:

- BCC IMOJIHOCTBIO PCHICHHELIC 3aia4i COOTBCTCTBYIOT OLICHKEC «KOTJIUYHO»,

- Oonee O,I[HOfI, HO MCHCEC Y€M BCC IIOJHOCTBIO PCHICHHBLIC 3aJadd COOTBETCTBYIOT OILICHKE
«XOPpOUIO»,

- OJIHA ITOJIHOCTBIO PCHICHHAA 3aia4a COOTBECTCTBYCT OLUCHKE «yAOBJICTBOPUTCIIBHO),

- MCHBIICC KOJIMYCCTBO IIOJIHOCTBIO PCIICHHBIX 3aga4 COOTBCTCTBYIOT OLCHKC
CHEYHOOBJICTBOPUTCIIBHOY.

Konrtect Nel.
(mposepsiet copmupoBannocts OITK-7, OITK-7.1)
NuauBuayanbHOe 3a1aHne TpeCcTaBiseT co0oil KoHTecT B cucteMe Snaekc.Konrect, KOTopblii
OpraHU3yeTCs CIEeNHUAIIBHO I TPYIIIBI CTYIeHTOB. [IpumepHbIe 3a1auu:

3agaua 1.

Komnanus ManburkoB HapBaia B cany 1010K. OHM XOTST pa3ieiauTh I0JI0KU MEX Yy COO0M
MIOPOBHY, a TO YTO OCTaHETCA, OTAAaTh MaMe Ha mupor. OnpenenuTe, CKOIbKO 010K JOCTaHETCs
KaXJIOMYy U3 HUX, a CKOJBKO OHHU OTJIaTyT MaMe.

dopmar BBOJAA

B nepBoii ctpoke mogaercs unciao N>0 - KoIM4ecTBO MaJIbUUKOB B KOMIaHUU. B BTOpOit
cTpoke nonaercs unciao M>=N - konuuecTBo A070K.

dopmart BbIBOAA

BreiBecTu uepe3 mpoben ABa LENBIX 4YMCTIA: KOJWYECTBO SI0JIOK, KOTOPOE IOCTAHETCS
KaXJIOMY U3 MAITBYUKOB, M KOJIMUYECTBO 00K, KOTOPHIE OHU OT/IATyT MaMe.

3agaua 2.

Ha Bxop Barmeit mporpamme ornepatop Bacst BBoguT aBa nensix yncia, A u B. Ecniu A>B,
TO TporpamMma JOJDKHA BBIBECTH WX CYMMY, MHau€ BBIBECTH HX mpowusBeneHue. [Ipobrema
3aKJII0YaeTcss B TOM, yTo Bacs meuaTtaer ObICTpPO M MHOIZIA ME€YATAeT HE TOJBKO LU(PHI, HO U
OykBbl. Barra nmporpamMMa JomkHa KOPPEKTHO 00padoTaTh U cliydail OlMOOYHOT0 BBOIA.

dopmart BBOAA

B niepBoii cTpoke nogaetcs 3HaueHue A. Bo BTopoii cTpoke nmomaercs 3HaueHue B.

dopmart BbIBOAA

OnHo yucno, ABIAOIIEECS PE3YIbTATOM BHIYUCICHUH.

B tom cmyuae, ecniu B KadecTBe XOTS OBl OJTHOTO W3 3HAYCHUH OBLJIO BBEIEHO YTO-TO
OTJIMYAlOIleecs OT 1IeJIOr0 YKUCIIa, TporpaMMa J1I0JKHa Harnedarars "Bacs, BHUMarenbHee".

3agaua 3.

Ha Bxon mopatorcs Tpu BemIECTBEHHBIX uMcia. Hamumure nporpamMmy, KoTopas
OTIpeIeISIET, BOBMOXKHO JIM COCTaBUTh TPEYTOJIbHUK C IJTMHAMU CTOPOH, PABHBIMU 3THUM YHCIIAM.
Ecan TpeyroibHMK BO3MOKHO COCTaBUTb, TO OIPEACNIUTH, SBISETCA OH MPSIMOYTOIbHBIM,
TYNOYTOJILHBIM HJIH OCTPOYTOJIbHBIM.

dopmar BBOJAA

B nepBoii cTpoke momaeTcsi mepBoe BEHIECTBEHHOE YMCI0. Bo BTOpOil CTpoke BBOAUTCA
BTOPOE BEILIECTBEHHOE YUCI0. B TpeThe CTpOKe BBOAUTCS TPEThE BEIIECTBEHHOE UUCIIO.

@



®opMaTt BbIBOJA

Ecnun  TpeyrosbHUK Henb3s COCTaBUTbh, BbiBeCTH Henb3sa. Ecim  cocrasisercs
MPSIMOYTOJIBHBIM TPEYTOJIBHUK, TO BBIBECTU CTPOKY IIpsAMOYrosbHBIA, €CIM COCTaBIsAETCA
TYNOYTOJBHBI TPEYrOJIbHUK, TO BBIBECTH CTPOKY TYMOyroyibHbIA, WHA4Ye BBIBECTU CTPOKY
OcCTpOyronbHbIH.

BreiBoiMMast CTpoka HAUMHAGTCS C 3arjaBHON OYKBBI, OCTAIbHBIE OYKBEI CTPOYHBIC.

3agaua 4.

Ha Bxon momaercs HaTypallbHOE YHCIIO OoJblllie €IWHUIBI. Hamummre mnporpammy,
KOTOpasi ONPEIEIISIET, SIBISETCS JIM YUCIIO IPOCTHIM.

[Ipoctoe uymciio - 1eN0€ MOJOXKHUTEIBHOE YHCIIO, MUMEIOIIee POBHO JBa PA3IUUYHBIX
HATypaJIbHBIX JEIUTENS — €IUHUILYy U CaMoro ceosl.

®opMmart BBOJA

Harypanbnoe unciio 1<N<10000.

dopMaT BbIBOJAA

Haneuatats [Ipocroe, eciiu uncino siaserca npoctsiM 1 COCcTaBHOE B IPOTUBHOMCITyUae.

3agaua 5.

Ha 06paboTKy IocTymaeT HaTypaabHOE 4HclIo, He Ipesbimatomee 10°,

HyxHo HanucaTe nporpammy, KOTOpasi BHIBOAUT Ha SKpaH CyMMY LU(p Yuciia, KOTOpbIe
nenarcs Ha yetsipe. Eciu B uncne Het Takux uudp, Tpedyercs Ha 3xpaH BeiBecTH NO.

dopmar BBOAA

Harypansroe ancino 0<=N<10°.

dopmart BbIBOAA

Cymma nudp uncna, kpatusix 4. Ecnu Takux uudp Het, To NO

3agaua 6.

Jlana cTpoka, cocTosiiasi U3 CTPOYHBIX U MPOMHCHBIX JATHHCKUX OykB. Haiitu B Hel
KOJIMYECTBO IIACHBIX OYKB. [ TacHBIMH OyKBamMH B JATHHCKOM ajI(haBUTE CUUTAIOTCS OYKBBI «A,
«E», «I», «O», «U», «Y».

dopMmar BBOJAA

B enuncTBeHHOI cTpoke 3agaHa cTpoka S. [nmuna crpoku He nipeBbiaer 1000 cumBomoOB.

dopmart BbIBOAA

OHO YHUCIO - KOJIMYECTBO TIACHBIX B CTPOKE S.

3agaua /.

['maBHBIN TPUHLIKIT TOPTOBIM Ha OWpKe: JEIIeBNie KYMUTh U MOJOPOXKe MpoaaTh. lletp
pa3pabaThIBacT HOBYIO aITOPUTMHUYECKYIO TOPTOBYIO CUCTEMY, B KOTOPOM €My HaJ0 ONPEIeIUTh
CaMyo BBITOAHYIO CACNKY 3a MPeIbI Iy IeprUo BpEMEHH TOPToBIN (PUHAHCOBOTO aKTHBA.

Cnenka ogHOKpaTHasi, CHadalla aKTUB OJWH pa3 IMOKYMAeTCs M Yepe3 KaKoe-TO BpeMs
MpOJIaeTcs.

Eciu cienok ¢ mosioxkuTensHbIM (PUHAHCOBBIM Pe3yiibTaToM HeT, To BhiBecTH 0.0

dopmart BBOAA

B nepBoM cTpoke nogaetcs ogHo Ymcno 2<N<100000.

Aanee cnegyet oaHa CTpoOKa, B KOTOpOl\/’i 3alaeTcAanocneaoBate/ibHOCTb LEeH Ha
aKTUB B TeyeHue MHTepecytowero MNeTpa nepuoga BpeMeHu AMHbl N 1eMCTBUTENbHbIX
ymncen 1.0<ai<500.0.

dopMaTt BbIBOJAA

Hano BeiBecTH (UHAHCOBBIN pe3ynbTaT CaMOW BBITOJHON CHENKH C OKPYIJICHHEM JI0
OJTHOTO 3HaKa mocJe 3ansaToi, oo 0.0, eciu Takyro cIeKy HEBO3MOXKHO OCYIIIECTBUTS.

Konrect Ne2
(mpoBepsiet chopmupoBantocts OITK-7, OITK-7.1)
1. PaspaboraiiTe HaOOp KIaCCOB JJIsI MOJICIUPOBAHUS KAPTOUHON KOJIOJBI U OTACIbHON
KapThl.



2. PaspaboTaiiTe Kacc i MOJACTUPOBAHUS OTIACIHHOM MEPCOHBI U HECKOJIBKHUX
IEPCOH, KOTOPBIE B COBOKYITHOCTH COCTABIISIFOT CEMBIO.

3. Pa3pabotaTh Kiacc, KOTOpbI MOJAETUPYET OAHKOBCKHM CUET U THIIOBBIC OTCPALMH
10 3TOMY CYETY.

Konrtect Ne3.
(mpoBepsiet copmupoBannocts OITK-7, OITK-7.1)

NunuBuayanpHOE 3a7aHue MpEACTaBiIseT cobol KoHTecT B cucreme SHnekc.KoHrtecrt,
KOTOPBIM OPraHU3yeTCs CIENUaIbHO JJIs TPYIIIbI CTYAEHTOB. [IpumepHbie 3a1aun:

3amauya 1.

BBoautcs unciio n — pazMep maxmMaTHON Tocku. PacctaBbTe Ha J0CKe n ¢epielt TaKuM
00pa3zoM, 4YTOObI HM OJIMH He O Apyroro. BeIBeuTe MOTYyUHBIIYIOCS TOCKY.

3agaya 2.

BBoaurcss uyucmo K — KOIMYECTBO MPEAMETOB B PIOK3aKe, a TaKKe YHCIoO M —
MAaKCHMAaJIbHBIN BEC MPEIMETOB, KOTOPBIE BBl MOKETE MOAHATH. B ciienyroniei cTpoke BBOAUTCS
k uymcen, 3ajaomniye BeC KaKI0ro U3 MPEeIMETOB, Aaliee CIeayeT CTpOoKa U3 K ducen, B KOTOPOit
3a/laeTcsl LIEHHOCTh KaXJoro u3 mnpeameroB. Haiiaure Habop npeaMeToB MaKCHMalbHOU
LIEHHOCTH, KOTOPbIE YMEIIAIOTCS B PIOK3aK.

Konrect Ned,
(mposepsiet chopmupoBannocTs OITK-7, OTIK-7.1)

1. Pazpaboraiite CTPYKTypy HaHHBIX, KOTOpas MOIXOIUT JJIsi XPaHECHUS BEKTOPOB
MIPOU3BOJBHON JJIMHBI U pean3yiTe (YHKIHIO CIOKEHHUS BEKTOPOB M CKAJISPHOTO
MPOU3BEICHHUS.

2. PaspabotaiiTe Kiacc, KOTOpBIH IO3BOJSET XPaHUTh MATPHUIBl (HPUKCUPOBAHHOTO

pasMepa U MO3BOJISIET TPOU3BOJIUTH CIOKEHUE U YMHOXKEHHUE MaTPULL.

PeanuzoBars MeTon ['aycca uis peleHuss CUCTEM JIMHEWHBIX YPaBHEHUM.

4. Peanu3oBarh C uHcosib30BaHHEM MeTtoga Monrte-Kapno anroputm, urparouiuii B
KPECTUKHU-HOJIUKH.

L

KonTecT NeS.
(mposepsiet copmupoBannocts OITK-7, OITK-7.1)
3apaua 1.
Beegenue

Ha Mapcuanckue koHbepeH1umuy codnpaloTcs yuensle co Bcero Mapca. [Ins IpocToThl 061 MapCHAHCKHE
yueHble OepyT cebe BMECTO MMeH YMCTITeNBHbIEe. [IpK pertcTpaluy KKl YIaCTHHK KOH(bepeHIIMHY YKa3bI-
BaeT CIIMCOK CBOMX ,[praeﬁ, C KOTOPbIMHM OH XOU€T MOCETUTh OLHY CEKIHIO paﬁOTI:I KOHC]JEDEHLH/[VL Ecan ato
COBCEM MOTIOJON VUeHBI (ele He ycren 3aBecTy cefe Apysell), TO OH NPU PeTUCTPAIMM YRA3bIBAET MYCTOM
crvicok. Hammimure IIPOrpamMmy, oIipedeisa Iy KOJIWYeCTBO YUdCTHUKOB CEKIMN B KOTOpOI'/J[ IIPUMET yYacTHe
npezcenareb KOHGepeHIuu S.

3agaHue

HamuimTe TporpamMmy, onpeneisionyio KOMHIECTBO VIaCTHUKOB CEKIIMM B KOTOPOI IIPUMET yUacTye Tped -
cemarenb KOHGbEPeHInH 5.

UcxopHblie naHHbIE

[TepBas cTpoka BBOAA COOEPHHT OfHO Uicio S (S < 100) — nms [Ipepcenarernsi, BTopas CTPOKa COOEPKUT OLHO

gucno N (N < 100) —- KOIUYECTBO MAPCHAH Ha KoHMepeHy. Creryioniue N CTPOK COTepKAaT CIUCKU Apy3ei

3aperucTpUPOBAaHHbIX MapcuaH ot 1 no N. TloMHMTe, UTO OTHOIIEHMe APY:KOBI Y MapCHaH BCerga B3auMHOe.
Batle penieHMe TOMKHO VCIIETh BLITATE OTEET 3a 10 ceKVHA.

3agaua 2.



BBenenune

Ha mkonbHyI0 HayuYHYIO KOH(pepeHIMIo cobupaloTess YYeHUKM M3 PasHbIX KoM, TIpy perucrpanyy Kaxkabii
YYACTHUK KOH(epeHIIMH TOMYIM/I MOPSAKOBBIA HOMED M YKA3A/ CIIMCOK CBOMX ZPY3€i, C KOTOPBIMM OH XOUeT
TIOCETUTE OZHY CEKLIIO PaOOTEL.

3agaHue

Hanwmire mporpaMmy, OMpemessiioniyk KONUUECTBO YIaCTHUKOB CeKIIMM B KOTOPOIi IPUMEeT yJ9acThe Tpes -
cepaTenb KouhepeHMH S.

HcxopHble faHHbIE

Ilepras cTpoKa BBOZa COLEP:KUT OOHO YHCA0 5 (S < 100) — Homep IIpencemaTtesnsi, BTOpasl CTPOKA COLEDKUT
onHO yncno N (N < 100) — KonuM4ecTBO YYeHMKOB Ha KoHpepeHuuu. Cnepyiomme N CTPOK COAePKaT CIIUCKI
Ipy3€ii 3aperMCTPHPORAHHBIX YYEHMKOB OT 1 10 N. OTHOIWEHME APY)KODBI Beerda B3aMMHOe.

Bamie pemeHne H0/DKHO VCIIETh BbIAATh OTBeT 3a 10 cexvH.

3agaua 3.

B ¢usuke u xuMuu sIBICHUEM MEPKOJISALIHK (OT J1aT. percolare, mpocaunBarbCsi, IPOTEKATh)
Ha3bIBAETCS SIBJICHUE MTPOTEKAHUS WM HE IPOTEKAHUS KUIKOCTEH Yyepe3 MOPUCThIE MaTepHallbl,
JIEKTPUUYECTBA Yepe3 CMECh NPOBOJAIIMX M HEMPOBOAAIIMX 4YacTUL U JApyrue MoaoO0HbIe
npoueccel. Teopus NEPKOISILUY HAXOAUT MPUMEHEHUE B ONMCAHUM Pa3HOOOPA3HBIX CHUCTEM U
SBJICHUH, B TOM YMCJI€ TaKUX, KaK PaCHpOCTPaHEHUE SMUJAEMUN U HAJEKHOCTh KOMIBIOTEPHBIX
ceTel.

HekoTopsie npuMepsl 3a/1a4, KOTOPBIE PELLIAIOTCS YEPE3 TEOPUIO EPKOISALMU:

e (CKOJBKO HaJl0 100aBUTh MEIHBIX ONWIOK B SIIMK C IIECKOM, YTOOBI CMECh Hadaia
MPOBOJUTH TOK?

e Kakoil mpoueHT JitoJeil 1oKeH ObITh BOCIPUMMYMB K OOJ€3HM, YTOOBI cTajia
BO3MOJKHA SIUIEMUS?

Mpg1 OyeM MOAETMpPOBATh HAlly CUCTEMY C ITOMOIIBIO KBaIpaTHOU peleTKy pazmepa Nx
N. DieMeHTHI peleTKd MOTyT ObITh TUO0 MPOBOAALIMMY, J100 HenpoBoasuMHy. [Ipenctasbre
cebe, YTO MBI JbEM XKUAKOCTh CBEPXY, B KJIETKHM W3 BepXHero psaa pewmerku. [Ipu sTom
MIPOBOJIAIINE KIETKH 3alOJHATCA U KUJAKOCTh OyJIeT pacHpOCTpPaHAThCS Jaliblle M0 COCeIHUM
MPOBOAAIINM KieTkaM. PacnpocTpaHeHHe >KMIKOCTH HAET MO0 MO BepTUKalu, JH00 IO
TOPU30HTAIIN.

Bam HeoOxomumo y3HaTh, HPOCOYUTCS JU JKUAKOCTh CKBO3b HAIly CHUCTEMY, T.€.
pacipoCTPaHUTCS JIM KHUAKOCTh JJ0 HUKHETO psja?

YCJ'IOBI/IG C KapTI/IHKaMI/I MOXHO HOCMOTpeTL BOT 31ECh -
https://yadi.sk/i/03cMioC03Tebs9

3agaua 4.

B Hekoropoii cTpane n roponioB. IIpaBUTENLCTBO pemInio 3IeKTPUPHUIMPOBATh BCE 3TU
ropona. Jis Hayana B K pa3muuHbIX TOpOJax ObUIM MOCTPOCHBI 3JIEKTPOCTaHIMK. Jpyrue ropoaa
JIOJKHBI OBITH CBSI3aHBI C MEKTPOCTAHIMSIMU JIMHUSAMH 3JeKTpornepenad. Mexay noloinapoit
TOPOZOB 1 M ] MOXHO TOCTPOMTbH JIMHHUIO BIIEKTpoIepenad CTOMMOCThIOo cij pyOnei. Ilocne
rpakIaHCKOW BOIHBI CTpaHa HaXOAHUTCS B TIIYOOKOM KPH3HCE, IIOATOMY IIPABUTEIBCTBO PEIIUIO
MIOCTPOUTH BCETO JIMIIb HECKOJIBKO JTMHUI 3JeKkTpornepenad. KoHeuHo, mocie NocTpoiKku IMHUN
JOJDKeH CYHIeCTBOBAaTh MYyTh 10 HHUM OT JO0Oro Topoja J0 HEKOTOpOro ropojaa c
anekTpocTaHuueil. Halaure MHUHUMaTbHYIO BO3MOXKHYIO CTOMMOCTH IOCTPOMKH  BCeX
HEOOXOUMBIX JUIsl 3TOTO JIUHUHM AJIEKTpoIiepeaad.

dopmart BBOAA

B niepBoii ctpoke 3anucansl menbie uncia n u k (1 <=k <=n <= 100). Bo BTOpOIi cTpoke
3arMcanbl K pa3IMyHbIX [ETBIX YUCET - HOMepa TOPOJIOB C dJIEKTPOCTaHIIUAME. B cnenyromux n
CTpOKax 3alMcaHa Tabiuia cij pazMepa nx n, cocrosias u3 1ensix gucen (0 <= cij <= 105).
Tapantupyercs, uto Cij = ¢ji, cij > 0 mma L,7cli = 0.



®opMaT BbIBOJA
BriBeTe MUHUMATBHYIO CTOMMOCTD SJIEKTPH(PHUKAIIIN BCEX TOPOIOB.

B pamkax KOHTpOJIbHOM pabOTBI MpeasararoTcsi BOMPOCHI,

IIpoBepounas padora
(mposepsiet copmupoannocTh OINK-7, OTIK-7.3)

1. PazpaOoraiiTe nis KaxIOW W3 3a1ady M3 NPEAbLIYLIEr0 HHIUBUAYAIbHOIO
3aaHus Habop TECTOB, MOKPHIBAIOIINI KpaifHHE CIydau KaXI0W 3a1a4H.

2. IlpoBepbTe cBOE pelIeHNe KX 101 U3 3a/1a4 U IIPEAbLAYILErOMHANBUYaIbHOTO
3ajaHus ¢ momomibio cpeacrBa Pylint m wcnpaBbTe HaleHHBIE OIIMOKH

odopmIleHHs KoJa.

3aganus 1J151 KOHTPOJbHOM PadoThI
(mposepsiet cpopmupoannocTh OINK-2, OTIK-2.1)

MIPOBEPUTH IIOATOTOBKY CTYAEHTOB IO IIEPBBIM TPEM pa3eiiaM.
1. PaccMoTpHUM caegyiolmii pparMeHT nporpaMMbl:

1
2

a, b = 10, "123"

Kakue 13 o1eparopoB MOJKHO UCIIOTB30BATh BMECTO TOULK B CTPOKe 27

+= 18

=18 / +{3-2)
= bx5
+= bx3
=a+h

oCcooo
TN oT oW

2. Kakie uMeHa B CIeIYIOUei MporpaMMe SB/GIIOTC JOKATBHBIME, 4 KAKHE II0GANIBHBIMH?

S s Gl G —

import math
a, b, ¢ =2, 3, -1
def d(b, c<):
r = bxxl — 4dxaxc
Feturnh r
print((math.sqrt{d¢b,c))—b)/{2xa), (—math.sqrt{d{b,c))—b)/(2xa))

I'nodansHOE JlokanpHoe
] a
O O
O m|
O m|
] O

KOTOPBIC IIO3BOJIAIOT



3. YTo BBIBEIET Ha 3KpaH CIeSYHLAs IporpaMMa:
1 x=-10
2 for value in [3, 41, 12, 9, 18, 74, 15]
3 if value < 18
4 X = X + value
5 print(x)
o 2
O 12
O 154
O lé4

4, TIporpaMMHUCT HRIMCAT NPOrPAMMY, KOTOPAs BRIBOJHUT HA 3KPAH ITO3IPARIEHHE,

1 def date{day, month):
2 return str{day)+"."+str (month)
3 print (' CerogHs’ +date (13, "99"), ". NozapaenfaeM ¢ AHEM nporpaMMucTal’)

Yro Ke B AeliCTRUTE/IBHOCTH OY/IeT BhIBe[@HO Ha IKpAH?

O CeroaHsnl3.99 . [lozgpaBnfaeM ¢ AHeM nporpamMMucTal
O CeroagHs 13.09. [osapasnsaeM ¢ gHeMm nporpamMmucTal
O CerogHs 13.89 . [(osapagnseM ¢ aHeM nporpaMMucTal

O B IIporpadMMe eCTh OH.II/I6KM, IIO3TOMY OH2 HMYCTO He BBIBCOCT Ha 3KpaH.
5. Kakum 6YH.ET 3HAUeHME CIIMCKA 1St rmocae BeIMNOAHEHMA BEOT TAKOH nporpamMmebl:

1 1st =11, 2, 5, 18 ]

2 b = 1st

3 ¢ = b[2]

4 c = 200

Bamr oreeT: 15t=[ 1.

ATEMEHNT CHUCK HOPES ATV

6. CRONBKO BCETO YKﬂi‘lﬂTEﬂEI‘f[ Ha 0GBEKTHI €030aeTCA IIOC/Ie BhIIIOAHEHII CIedVIOINerse Koaa i Ha CKOJIBKO 00BEKTOB OHH YKaSI:IBaIOT?

1 1st=[[C27, C 11,231, 031711

Bamr oTBeT: cosgaercs H

KOUTUECIRg0 YRAFAMenel ReiHecman oFaekion

7. C.‘le,tl,y}()l.l.lﬂ.‘i[ IIporpaMma BHIBOOKMT Ha SKpaH CIIHCOK. YTo 3TO 38 COMCOK?

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

B = 1st[3]

b.append (1008}

print (lst)

[= T WSS Iy TR

Bam oTBET!:

3Gece JuaieH Gouns GIcoK



8. Ha nponuioii AeKusi Mel TOBOPHIM 06 anropHTMe, KOTOPLIH reHepHpPYeT BCe CoueTaHmi. BOT ero Koa:

i def ;;X;;;lzzg’si (]i j N, k) BuIbepuTe EEPHBIE YTBEPAIEHIT:
3 c.clear (3 | @yuKRIUE next_chosse UCTOTBIYETCS MAA TEHEpAWNH A-coueTanuui uz
4 c.extend(range(k)) MHOKCCTBA {0, N — 1} Ge3 TOBTOPCHMHA.
5 return tuple(range{k)} C  TeKyliee COUETRHIE XPAHMTCA B TlepeMeHHCH «. T10 2a8epmenuic paboTL
] else: DYHKUMM B ¢ HAXOLATCA CLEAYIOLIEE COUETAHME,
7 1 = list(c) [ Crporia 10-12 MCnoub3yIOTCs QUILOBPEMEILG M L LOMCKE JIEMEeNTy,
8 l.extend ([N, 1) KOTOPRIE TTA0 YREMUYH TR, W TAH MMM Tpedwiken coveTanms,
9 1 =9 ™ Mocme  wwizoma  Qydknuw next_choose([2, 3, 4, 5], 18, 4)
10 while 1[j1+1 == 1[j+1]: NCpPCMCHHOH ¢ SyacT ciMcok [8, 1, 2, 6].
11 clil =1 C  ®yHRUMA next_choose MHCIONLIYETCI I TEHEPANMH MHOKECTBA h-
12 J +=1 COYETAHMA M3 HIHIMBBRNBHOLID MHOARCTBA.
13 if j == k: | Mocnegimm COMETUNTTENM, CrelEpupoBAITTIRTM hynkneit
14 return None next_choose(..., 12, 5} Gvner cowerawwe [11, 11, 11, 11, 11],
15 c[jil += 1
16 return tuple(c)

9. UroGsl TeHepHPOBATE COYETAHN ¢ MOBTOPEHISIMH MOKHO HCIOWIB30BATE dJ'YH]CLIHlO next_chcose, oNpeneTe HHVIC B IPOLUITOM BOMIPOCe:

1 def next_choose_rep(c, N, k):
2 d = next_choose(c, N, Lk}
3 if d is None:

4 return None

5 d = list(d)

) for i in range(len{d})}:
7 dfi] —= 1

8 return tuple(d)

B

ITOM KOAE ABe omndxy. HenpassTe nx:

Mepsas ownbra HAXCLWTEI 5 CIPOKe . BTG HRITR

ancpamop

B']'Dpa}l QUMK LAXOANICH B CIPOKE D‘ BRI \‘Jh'lTh

anepaniap
10. OTMeThTe BepHDIE VTBE POk e HMA:

O  k-coyeTanmi 663 NOBTOPEHMI CTPOTO BOLIIE, Ted k-pasMeleHiid 0e3 MoBTCPEHMH.
O k-couerannii DE3 HOSIOPEHMH CTONbKO e, CKOIbKO H (1t — kt)-coueTaHnii 583 1OBTOPEHNNA.

Cnucok 3a1aHNi K IK3aMeHY

DK3aMeH 3aKI0YacTcs B pCHICHUN KOHTECTa B CUCTEMC ﬂHI[eKC.KOHTCCT. 38.)13.HI/IH
AHAJIOTUYHBI TEM, KOTOPEIC JAalOTCA B KAUYCCTBC MHAUBHUAYAJIbHBIX SaﬂaHHﬁ.

[TpumepHbIe MHAUBHUIYAJIbHBIE 3a/1aHUS
B xauecTBe MHIMBHYaIbHBIX 3aJaHUN JArOTCS MUHU-IIPOEKTHI, KOTOPBIE TO3BOJISIFOT
OLIEHUTH C(OPMHUPOBAHHOCTH KOMIIETEHIIMH MO pa3pabOTKe MPOCTHIX MIPOrpaMM AJis 3a]au
aHaJIN3a JIaHHbBIX.
3ananus peann3oBaHbl B cucreme SHaexc. KoHTecT, J0CTyM B 3Ty CUCTEMY MPOUCXOAUT
yepe3 oHnaiH-Kypc «O0paboTka JaHHBIX Ha A3blke Python i HaunHaOIKX»

NupuBuayanbHoe 3aganue Nel. Ocnoevi npocpammuposanusi na sizvike Python.
(mpoBepsiet copmupoBannocts OITK-7, OITK-7.1)

AHanmu3 KOTHPOBOK aKIMH SIBISETCS BechbMa YBJEKAaTeIbHBIM (M UIS  KOTO-TO
MPUOBUIBHBIM) 3aHATHEM, KOTOPOE B UEM-TO HAIIOMUHAET a3apTHbIE UTPbl. OJTHAKO HallleH LEeIbIo
Oy/eT MOHATh, KAK MOTYT BBITJISIIETh JaHHBIE M KAKMM 00pa3oM ¢ HUMH MOXKHO paboTarts.

Lens 3ananns
e HaiiTu, ckauaTh ¥ U3Y4UTh HAOOP TAHHBIX;
e BcrnoMHHUTH, KaK YATATh IaHHBIE U3 (HAlIIOB;
e (CreHepupoBaTh aHAIUTHYECKHUE JIAHHBIE;
e [Ipoananu3upoBaTh JaHHBIE: CKOJIBKO MBI MOTJTIH OBl 3apaboTaTh, eciu Obl yMenu
UJeabHO UTPATh HA OUPKE;
e Busyanu3upoBarb CBOM NPUOBLIH :)
Habop nanubix



Caiit Yahoo!Finance sBisieTcst XOpOIIuM MECTOM YTOOBI HauaTh H3YYEHUE UCTOPUUCCKHUX
TaHHBIX 0 Toprax Ha Oupkax B CLIA. Kaxaoii koMnaHuu Ha OMp:Ke MPHCBAWBAIOT KOPOTKHMA
Ha0Op CUMBOJIOB, KOTOPBIH €€ UIASHTUPULUPYET (10-IAPYroMy 3TOT HAaOOp el1ie Ha3bIBAeTCsl TUKED,
ticker). Hanpumep, kopriopauust Apple umeer tukep AAPL, Microsoft - MSFT, Yandex - YNDX.

HNuauBuayansHoe 3aganue Ne2. (nmposepsier cpopmupoBannocts OITK-7, OITK-7.1)

B 510 3amaHum BaleMy BHMMaHUIO IIpejularaercsi Habop JaHHBIX B BHJE csv-(aiina, B
KOTOPOM CoOJIepKaTcs JaHHbIE 0 maccaxupax ¢ Turanuka. CkayaTh 3TOT HAOOp JAHHBIX MOXKHO
o cchuIke titanic_passengers.csv

Ha6op nanHbIx

HaGop nanHbIX mpeacraBiseT co0oil csv-(ailn, B KOTOPOM Kaxk/ash CTPOYKa COAEPIKUT
JaHHBIC HA OJHOTO Maccakupa. BoT ommcanme CTONONIOB, KOTOpBIE MPEACTABISIOT Ui HAC
UHTEpEC:

Passengerld, yaukanbHblii B ipeenax Qaiia HIeHTU(PHUKATOP MACCAKUPA;
Survived, 0 eciu naccaxup He BEDKHI U 1 eciii BBKHII ITOCIIE KPYILICHHUS;
Pclass, kiacc (ot 1 10 3), KOTOPBIM MyTEIIECTBOBAI TACCAKHD;
Last Name, dbamunmst maccaxxupa;
First Name, nms maccaxupa,
Sex, moa maccaxkupa (F — xenckuit, M — Myckoil);
Age, Bo3pacT mnaccaxupa;
e [are, cromMocTh Ouiera.

AHaJIUTUYECKUE JaHHBIE

JUJIss 9TeHUsT UCXOIHBIX JAHHBIX M MOJITOTOBKU AaHAIMTHYCCKUX TAHHBIX HCIOJB3YETCS
CTaHJIaPTHBIN MOJYJIb CSV.

HNunusuayansHoe 3aganue Ne3. (mposepsier chopmupoBannocts OITK-7, OITK-7.1)

B sToMm 3amanuM BeI nomnpakTukyerech B uTeHun Excel'eBckux daiinoB B popmare xls u
00palboTKe JaHHBIX C MOMOIIbI0 OubnHoTekn numpy. CkayaTh 3TOT HAOOP JAAHHBIX MOXKHO IO
ccbuike olympicsalltime.xls

Habop nannbix
B ¢aiine ¢ uCXOAHBIMH [MaHHBIMA HAXOJMUTCS €IUHCTBEHHBIM JIUCT, COJEpXKAIIUil
60mb11yI0 TabaUIy ¢ uToraMu OITUMIUNCKUX UTP TS KaKIOW CTPaHBbI:

® B IIEPBOM CTOJIOIIE pacloiaracTcsi Ha3BaHUE CTPaHbL;
® B CTOJOIIAaX CO BTOPOTO IO TMATHIA HaXOAATCS JaHHBIE KacaTeIbHO JIETHHX
OJIMMITUMCKUX WIP: KOJMYECTBO HUIP, B KOTOPHIX y4aCTBOBAJIA CTPAHA; YHUCIIO
3aBOCBAHHBIX 30JI0THIX, CEPEOPSHBIX U OPOH30BBIX MEIAJICH;
® B CTOJOIAX C IMIECTOrO IO JEBATHIM HAXOJATCS JAHHBLIC O 3MMHHX OJHMITMHCKHX
urpax.
AHanmuTHYeCKHUE TaHHBIC
JIns 9yTeHUs MCXOMHBIX JAHHBIX W TMOJTOTOBKH AHAJTUTHYECKUX JAHHBIX HCHOJIb3YETCA
Moyib Xlrd. Bel MoXeTe UCTIONb30BaTh CIAEAYIOMUN (HYHKIIMOHAT 3TOTO MOTYJIS:

@ynxkius xlrd.open_workbook(filename) Bo3BpaiaeT oTkpbIThIH (haitn ¢ kuuroit Excel ¢
umeneM filename.



Ecnu Bbl OTKpbUTM KHHMTY DOOK, TO MOJAy4nTH JHCT W3 STOH KHHUTH MOXHO C
ucrnoib3oBanueM Metona book.sheet by index(idx), rae idx - HoMep TUCTa B KHUTE 1O MOPSIKY
(mymeparust B Python Hauunaercs ¢ 0).

Ha sucre st mory9uTh CIUCOK CTPOK MOYKHO MPHU MOMOIIHU MeToja Ist.get rows() (Jrydre
peoOpa3oBaTh Pe3yNbTaT B CIIUCOK).

Kaxmass cTtpoka Ha JHMCTE SIBISETCS CIUCKOM sdeeK. UTOObI MOJIY4YHTh 3HAUYCHHE,
3anucanHoe B stuciike cell, moxxHo ucmons3oBars atpudyT cell.value.

Bousbiiie npuMepoB MOXKHO HaiiTH 110 aapecy https://habrahabr.ru/post/99923/.

Bareii 3amaueii siBisiercs popMupoBaHre numpy-mMaccuBa Kak HTOTOBOE MPECTaBICHHE
AQHAJTUTHYECKUX JTaHHBIX.

HNuauBuayansHoe 3aganue Ned. (nposepsier cpopmupoBannocts OITK-7, OITK-7.1)

B »>TOoM 3amanuu BeI OyaeTe MPaKTUKOBAThCSA B YTCHUH Xml-¢haiaoB u ux oopaboTke ¢
nomo1nkto 6ubnmoreku pandas. J{ist aToro B Python cymectByer 6ubmuoreka Ixml. CkauaTs 3TOT
HA0Op JaHHBIX MOXKHO II0 CChLIKE Movies.xml.zip

Ha6op nanHbIx
Bam Oymer mnpemmoxken Xml-aiin, KOTOpbBI mpeacTaBisieT (GparMeHT BBITPY3KH
nHpopmanuu o puiabmax u3 6a3el nanabix IMDB.

OTO0T (aiia uMeeT CIeAyIOILYI0 CTPYKTYPY (UTOOBI B 3TOM YOEIUThCS, MOXKETE OTKPHITH
€ro B CaMOM IIPOCTOM TEKCTOBOM PEIAKTOPE):

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

<collection>

<movie> <!--- Onucanue ogHOTrO PuILMA --->

<title>'Breaker' Morant </title> <!--- Ha3zsanue ¢puibpma --->

<year>1980&60;/year> <!--- "o BbImycka --->

<cast num="42"> <I--- Cnucok akTepoB, NUM - CKOJBKO aKTEPOB CHUMAJIOCH B (puibme
>

<actor>Brown, Bryan (I)</actor> <!--- ms aktepa --->

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

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

</cast>
</movie>
<movie> <!I--- Cneayrommuii GpuibM --->

</movie>
</collection>

BHEITHUM sIBJIsieTCsl Ter </collection>, B KOTOPOM OMUCHIBAETCS BCSI KOJIIEKIUS (PHIEMOB
LIEJTUKOM;

OTIEIbHBIN (HUIBLM OMKMCHIBAETCS B Tere </movie>;

BHYTPH KaXJIOTO Tera </movie> BJIOXCHBI CYIIHOCTH, ONHUChIBaeMbie Teramu </title>
(nasBanue puiabma), </year> (rox Beiycka ¢puibMa) U </cast> (Cucok akTepoB, KOTOPBICUTPATTH
poiu B 3TOM GUIIBME);

y Tera </cast> ecTh MmapamMeTp num, B KOTOPOM YKa3bIBaeTCs JJIMHA CITUCKA aKTEPOB,
UTpaBIIUX B puimbme.

AHamnTHyeckre JaHHbIS

Jlyiss 9TeHHsI UCXOIHBIX JAHHBIX U TOJTOTOBKM QHAIMTUYECKUX ITAHHBIX HCIOJIB3YETCS
Moayb Ixml. Ber MoXxeTe MCTosib30BaTh CIenyOMui (HYHKIIMOHAT TOTO MOTYJIS:

@



3arpy3uth (¢aitn u noctpoutb DOM-mepeBo MOXHO Tpu MOMOIIM  (QYHKIUH
etree.parse(filename), rae filename - umst xml-gaiina.

Kak Tonbko BbI noctpousin DOM-zaepeBo doc, HOIy4uTh KOPHEBOM 3JIEMEHT MOKHO TIPH
oMoty Meroaa doc.getroot().

VY snemeHTa nepeBa node ecTh JiBa MOJIE3HBIX aTpudOyTa: node.tag (xml-Ter syemeHTa) u
node.text (TEKCT, KOTOPBIA HAXOAUTCS MEKAY OTKPBHIBAIOIIUM M 3aKPBIBAIOIIMM TETOM, BKIIFOYAs
poOeTIBl ¥ IEPEBOABI CTPOKH).

PexypcuBHO 000WTH JepeBO HauuMHas C y3i1a NOOE MOXKHO MpH MMOMOIIM TaKOH
KOHCTPYKIIHU:

for item in node.iter():

# oOpabareiBaem y3en item

HNuauBuayansHoe 3aganue NeS. (nposepsier cpopmupoBannocts OITK-7, OITK-7.1)
MBpI Bo3BpalaemMcs K HabOpy AaHHBIX O BBDKMBILUX Maccakupax Ha Turanuke. Ckayathb
3TOT Ha0OP JaHHBIX B OpMATE CSV MOXKHO TI0 CCBUIKE titanic_passengers.csv

Hab6op manHbIX

Habop maHHBIX mpeacraBiseT coboil csv-(aill, B KOTOPOM KaXaash CTPOYKa COIEPIKHUT
JAHHBIC Ha OJIHOTO Maccaxkupa. BoT ommcaHue CTONOIOB, KOTOPHIC MPEJACTABISIOT JUIS HAc
HHTEPEC:

Passengerld, yaukanbHblii B ipeenax Qaiiia HIeHTUPHUKATOP MACCAKUPA;
Survived, 0 eciu naccaxxup He BEDKHI U 1 eciii BBKHII ITOCIIE KPYILICHHUS;
Pclass, kimacc (ot 1 10 3), KOTOPHIM MyTEIIECTBOBAJ ITACCAKHUD;
Last Name, dbamunmst maccaxxupa;
First Name, ums maccaxupa;
Sex, moxn maccaxupa (F --- xenckuit, M --- My ckoi);
Age, Bo3pacT maccaxupa;
e Fare, croumocTs Ounera.

AHanuTHYECKUE JaHHBIE

JIns 9TeHuss MCXOAHBIX JaHHBIX M MOJTOTOBKH aHAJTMTHYECKHX JTAHHBIX HCIIOJB3YeTCS
CTaHJAPTHBIA MOAYJb CSV.

3amava

OdeHb 9acTo pH PENICHUH 3371a9 00pa0OTKH JAHHBIX IPUXOUTCS COTIOCTABIISAThH JaHHBIC
U3 pa3HbIX UCTOYHUKOB. Bam Hamo OyneT mpoBecTH COMOCTaBIEHUE JAaHHBIX U3 CSV- (aiina u u3
BeO.

Bor srta crares B Wikipedia comepxuT eme OaMH CHHCOK TacCaKUpoB THTaHUKA:
https://en.wikipedia.org/wiki/Passengers_of the RMS_Titanic.

[lepen Bamu cTout mpobiieMa MOHUMaHUS, CYILIECTBYIOT JIM PAaCX0K/IeHHUs B IBYX Habopax
JAHHBIX U €CJIH 14, TO KaKKE OTO PACXO0XKACHHU. /[ 3TOro BBIOIHUTE CIEAYIOLIUE 3a1a4u:

® HAIMHUIINUTE KOJI, KOTOPBIH YUTAET CSV-(aii;

® HaMWIIMTE KO, KOTOPBIH aBTOMaTHUYECKH cKaunBaeT ctpanuily u3 Wikipedia
(ucmob3yiiTe MOYJIb requests);

® HaMWIIMTE KO, T[O3BOJIAIONIMI pacmapcuTh CKadaHHyro html-crpanuiry
BBITACKMBACT U3 Hee HeoOXouMbIe AaHHbIe (Moayiib IXml + BcmomuauTe XPath);



e MbI MOHMMaeM, uto crpanuna B Wikipedia MoskeT H3MEHUTBCS CO BpEMEHH BBIX0/1a
3TOrO Kypca, MO3TOMY ISl OTBETa Ha BOMPOCHI BaM HEOOXOIMMO HCIIOIb30BaTh
daiin titanic.html.zip.

Cnucok 3aaHuii K 3a4eTy B 3 ceMecTpe
. (mpoBepstet chopmupoBannocts OIIK-7, OITK-7.1, OTIK-7.3)

B CJIydac yCIICUIHOI'O BBIIIOJIHCHUS 3a;[aH1/1171 JUIA HHHHBHHY&HBHOﬁ paGOTbI, 3a4€CT
BBICTaBIIsICTCA aBTOMaToM. B IIPOTUBHOM CJIy4ac 3a4€T CTaBUTCA HA OCHOBAaHWH BBIIIOJTHCHUA
3alaHuA B KOMIIBIOTCPHOM KJIaCCC.

Bce 3amanns ucmons3yroT Moayau pandas, numpy, matplotlib u ctangapTHBIE MOIYNIH
python. 3acuuThIBaOTCS TONBKO PEIICHUS, B KOTOPBIX HCIIOJIB3YeTCs (DYHKIIMOHAI 3TUX MOJIYJICH,
a He HalMCaHWEe PEIIeHHs Ha OOBIYHOM python ¢ HyJISI.

1. Hanmmmre nporpaMmy, KOTopas peodpasyer NUMPY-MaccuB B 00BEKT THIA Series.

2. Cozpnaiite 1Ba 00bEKTa THITA SEIES ¢ YUCIOBBIMU 3HAYCHUSAMHE U CO3/IalTe POrpamMmy,
KOTOpasi CKJIaJbIBACT U BBIYUTAET MODJIEMEHTHO OJIMH OOBEKT U IPYTOil.

3. Hanmmre nporpaMMy, KOTOpasi OTCOPTUPYET 3Ha4eHUsI 00beKTa Ta Series.

[Ipumep Bxona

IIpumep BeIXOAA

10

20

5

15

100

dtype: int64

S W N O

2 5
0 10
3 15
1 20
4 100
dtype: intoc4

4. Hanmuiute nporpammy, Kotopast BcTapisiet crosoer B Dataframe.

[Ipumep Bxo1a

IIpumep BeIXOAA

col?2

10

20

5

15

100

dtype: into64

s w N RO

coll col?2
1 10

2 20

35

5 15

8 100
dtype: int64

s w N RO

5. Hanumure mporpamMmy, KoTopas Ha B cyulecTByromuid Dataframe BcTaBisieT HOBBII
CTOJ0€1l, 3HaYeHHs] B KOTOPOM MPECTABIAIOT KBAJAPATHBIA KOPEHb OT CyMMBI YHCENl B MEPBBIX
JBYX CTOJNOMAX (MIOCTPOYHO).

6. Hanummure nporpamMmy, KoTopast oTOupaert B cymecTByroiem Dataframe’e Bce cTpoku,
B IIEPBOM CTOJIOLIE€ KOTOPBIX 3aIIMCAHO YETHOE 3HAYEHUE, a BO BTOPOM CTOJIOLI€ — HEUYETHOE.

7. Hamumute mporpammy, KOTOpash CKadyMBaeT ¢ caita COr.ru mcTtopuyeckue Kypchl
J10JUIapa ¥ BU3yaIU3upyeT €ro M3MEHEHHE 3a BBEACHHBIN IPOMEKYTOK BPEMEHH.



2. [lepeyeHb KOMMeETEHIUIA, ITanbl UX (POPMHUPOBAHUSA, ONIMCAHUE TIOKAa3aTe/eil 1
KPUTEpPHeEB OLeHMBAHUA KOMIIETEHIMH HA Pa3jIMYHbIX 3Tanax ux ()OpMHPOBaAHUS,
onucaHHe MIKAJIbI OlleHUBAHUS

2.1. llkana oueHUBaHus c(POPMHPOBAHHOCTH KOMIIETEHINH U ee oNMcaHue

OnenuBanue YpoBHA C(HOPMHPOBAHHOCTM KOMIIETEHLIMA B MPOLIECCE OCBOCHUS
JUCLUIUITMHBI OCYLIECTBIISIETCA 110 CIAEAYIOIIEH TPEXypPOBHEBOM IIKAJE:

Ilopozoewiii ypogens - IpeIonaraeT OTpaXKeHUE TEX 0KUIAEMBIX PE3yJIbTaTOB, KOTOPBIE
OMPENEIAI0T MUHUMAJIBHBIN HAO0Op 3HAHUN U (WIM) YyMEHUH W (WMJIM) HABBIKOB, MOJYYEHHBIX
CTYJCHTOM B pe3yJIbTaTe OCBOCHUS TUCHUILIMHBL. [10pOroBblil ypoBeHb SIBIIsSIETCA 00s13aTEIbHBIM
YPOBHEM JUIsl CTYAICHTAa K MOMEHTY 3aBEPIICHUS UM OCBOEHUS JAHHON AUCLUIIINHBL.

IIpoosunymeulii ypogensv - mpemoyiaraeT CoCOOHOCTh CTYJIEHTa HCIIOJIb30BaTh 3HAHUS,
YMEHHUSI, HABBIKK U (WJIM) ONBIT JIEATEIbHOCTH, IOJYyYEHHBIE NIPU OCBOCHUU JUCLUIUIMHBI, AJIS
petienus npodeccruoHanbHbIX 3a1a4. [IpoIBUHYTHIN yPOBEHb MPEBOCXOAUT ITOPOTOBbII YPOBEHD
10 HECKOJIbKUM CYILECTBEHHBIM ITPU3HAKAM.

Buicoxuii yposensv - mpenamonaraeT CIOCOOHOCTh CTYIEHTa HCIHOIB30BaTh IMOTCHIIMAT
MHTErPUPOBAHHBIX 3HAHUM, YMEHUI, HABBIKOB U (UJIM) ONIBITA AESITEIbHOCTH, IIOJYyYEHHBIX MPU
OCBOGHUHM JUCLUUIUIMHBI, JJs TBOPYECKOIO pelIeHus MNpo(ecCHOHANbHBIX 3a7ad4 U
CaMOCTOSITEJIbHOTO IIOMCKAa HOBBIX IIOJIXOJIOB B HX pEIIEHUH IyTeM KOMOWHHUPOBAHUS U
WCIOJIb30BAaHUS HM3BECTHBIX CIIOCOOOB PEIICHUS MPUMEHUTENHHO K KOHKPETHBIM YCIOBHSIM.
BrIcoknii ypoBeHb IPEBOCXOAUT IIOPOTOBBIM YPOBEHB 110 BCEM CYLIECTBEHHBIM ITPU3HAKAM.



Ipuniio:xxkenne Ne2 k padoueil mporpaMmMe JUCUMILTHHBI
«AJNTOPUTMH3ALUSA U IPOTPAMMHPOBAHNE)

MeTOIlI/I‘IeCKI/Ie YKazaHudd JJIsl CTYACHTOB 11O OCBOCHHIO JTUCHHUIIVIMHBI

OcHOBHOW  (GopMON  H3JI0KEHUS y4yeOHOro Marepuasa 1O  JUCLMILIMHE
«ANropuTMH3aLKA U IPOrPaMMUPOBAHUEY SIBIIAIOTCS JIEKLUH, IPUYEM B JOCTATOYHO OOJIBIIOM
o0beMe. DTO CBSI3aHO C T€M, YTO B OCHOBE MH(POPMATUKH M IPOTPAMMHUPOBAHHUS JIEKHUT OCOOBIN
MaTeMaTHYeCKUi anmapar, ¢ IOMOIIbIO KOTOPOTO PEIatoTCsl J0BOJIBHO CI0XKHbIE U TPOMO3JIKHE
3agaun. [1o OONBIIMHCTBY TEM MPEAYCMOTPEHBI MPAKTUUYECKUE 3aHATHUS, HA KOTOPBIX TIPOUCXOIUT
3aKpeIUIeHUE JIEKIIMOHHOIO Marepuajga IyTeM HPHUMEHEHHMs €ro K KOHKPETHBIM 3ajadaM U
0TpabOTKa MPAKTUYECKUX HABBIKOB MPOTPAMMHUPOBAHUS.

JU1s yCHEeImHOro OCBOEHMs TUCIMIIIIMHBI OY€Hb Ba)KHO PEIIEHHE JOCTAaTOYHO OO0JIBIIOro
KOJIMYeCTBa 33Ja4, Kak B ayJUTOPUHU, TAK U CAMOCTOSTEILHO B KAUeCTBE JOMAIIHUX 3aJIaHHH.
IIpumepsbl pemieHuss 3azad  pa3OuparoTcs Ha JEKUUAX M NPAKTUYECKUX 3aHATHAX, IpH
HEOOXOMMOCTH TI0 HauboJee TPYAHBIM TeMaM MPOBOISATCS JOMOJHHUTEIbHBIE KOHCYIbTAIHH.
OcHOBHas LeNb peUleHHs 3ajady — IOMOYb YCBOUThH (PYHJaMEHTAJbHBIC MOHATHS U OCHOBBI
uHpopmatuku. [y pemeHus Bcex 3a1a4 He0OX0AUMO 3HATh U MIOHUMATh JICKIIMOHHBIIMAaTepHall.
[losToMy B mpouecce H3y4eHHUs AUCUUIUIMHBI PEKOMEHJIYEeTCS PpEryJsipHOE€ IOBTOPEHHE
MPOIIEHHOTO JIGKIMOHHOTO MaTepuana. Marepuan, 3aKOHCIEKTHPOBAaHHBIA Ha JICKIHAX,
HE00X0AMMO JIoMa ellle pa3 npopadaTbiBaTh U MPHU HEOOXOAUMOCTH AONOIHATH MH(pOpMaLUEH,
IIOJIyYEHHOM Ha KOHCYJIbTALUAX, IPAKTUUECKUX 3aHATHAX WIH U3 y4eOHOH nuTepaTypsl. [lomHbiit
CIMCOK 3aJaHUi JUIsl CAaMOCTOSITEIbHOM paboThI 10 TeMaM (pazjiesiaM) AUCUUIUIMHBI IPUBE/IECH B
OVYK B LMS Moodle «AnroputmMusanus 1 MporpaMMHApPOBaHUE», a TAK)KE B OHJIAWH-Kypcax Ha
wiargopme DemidOnline. Bonpocsl, BO3HUKAOIIKE B MPOLIECCE WIMIIO UTOTaM PEIIEHUS ITHX
3aj1a4, MOXKHO 33]1aTh Ha KOHCYJIbTAlMAX Win B popyme (dare) B OYKe LMS Moodle.

Bosblioe BHUMaHKE 10JIKHO OBITh YJIEJIEHO BBIITOJIHEHHIO AoMallHell paboTel. B kauecTBe
3aJJaHUi I CAMOCTOSITENIbHOW pabOThl JOMa CTY/ACHTaM INPEAJIararoTcs 3a/1a4d, aHAJIOTHYHBIC
pa30o0paHHBIM Ha JIEKIUAX M MPAKTHUYECKUX 3aHATHSIX WM HEMHOIO OoJjiee CIIOKHBIE, KOTOpPbIE
SBIISTIOTCS PE3yIBTATOM OOBEIMHEHHSI HECKOJIBKUX 0a30BBIX 3a/1a4.

Jlis MpoBEPKHM M KOHTPOJSL YCBOEHHSI TEOPETUYECKOro Marepuana, NpHOOPETEeHHbBIX
MPAKTUYECKUX HAaBBIKOB Pa0OTHI C allliapaToM COBPEMEHHON HHPOPMATHKH, B T€UECHHE O0yUCHHS
MIPOBOJIATCS] MEPOIIPUATHUS TEKYIIEH aTTeCcTalluy B BUI€ KOHTPOJILHOM paboThl B 1-oMceMecTpe U
CaMOCTOSITENTFHBIX pabOT BO BCEXCEMECTpax M3YyUeHHs IUCIHHUIUIMHBIL. TakXke TMPOBOASTCS
KOHCYJIbTallMM (IIpU HEOOXOAMMOCTH) MO pa30opy 3aJaHMi [UIs CaMOCTOATENbHON paboThI,
KOTOPBIE BBI3BAIH 3aTPYAHEHUSI.

B KoHIle mepBoro cemectpa M3ydeHHs TUCIHMILIMHBI CTYJIEHTHI CHIAIOT 3a4eT, B KOHIIE
MIEPBOTO TOfIa Kypca — IK3aMeH, a B KOHIIE TPETHEro ceMecTpa — 3a4eT. 3a4eT 110 UTOraM IIepBOTo
CeMecTpa BBICTABISETCS IO WTOraM TECTUPOBAaHMS M KpaTKoro coOeceloBaHMSA 10 €ro
pesyiabTataM. OK3aMeH [PHUHUMAETCS B KOMITBIOTEPHOW AayAWTOPUH, TIE CTyICHTaM
IpeJuIaraloTcss KOHTECThI, COCTosAIIMe U3 3-5 3amauy mo Tematuke Kypca. Ha camocrostensHyro
MOJITOTOBKY K K3aMEHY BBIJEINSIETCS 3 JTHS, BO BpeMs IMOJATOTOBKH K 3K3aMEHY IPEIyCMOTpEHa
IpyIIOBast KOHCYJIbTAIUS.

OcBouTh BOIIPOCHI, M3JIaraeMble B Mpoliecce U3yYeHUs TUCHUIUIMHBI « AJTOPUTMHU3AIMS
U [IPOrpaMMUPOBAHHUE» CAMOCTOSTENBHO CTYJACHTY KpaiHe CI0KHO. DTO CBSI3aHO CO CIIOKHOCTBIO
M3y4aeMoro Martepuana u OonpImmM oO0beMoM Kypca. [ToaToMy mocemnieHne BcexX ayauTOPHBIX
3aHSATHUH SBJISETCS COBEPIICHHO HEOOXOIUMBIM. be3 yropHBIX U peryispHbIX 3aHATUH B TEUCHHE
CeMecTpa C/IaTh 3a4eT M SK3aMEH 0 MTOTaM W3y4YeHHs JUCHUIUTMHBI CTYJCHTY MPaKTHYECKU
HEBO3MOXHO.



