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1. HammeHoBaHHe AUCHUIIJINHbI

«IIpakTHUKyM IO IPOrPaMMHUPOBAHUION.

2. Ilepeyenb IJIAHUPYEMBIX Pe3yJLTATOB OCBOEHUSI 00pa3oBaTe/bHOI
nporpamMmbl (nepedyeHb KOMIIETEHIUI) ¢ YKa3aHMeM UHANKATOPOB HUX
AOCTHKEHHSA W IUVIAHUPYEMBIX Pe3y/IbTAaTOB 00y4YeHUsl M0 TUCIUIINHE

JlncuuruimHa

«IIpakTukym 1o

POTrPAMMUPOBAHUIO

obecrieynuBaeT

dbopmupoBanue ciaeayromux kommerenuii: YK-10, [TIKH-4.

IIECTBIIATh TOWCK,
KPUTHUYCCKH aHa-
JIM3UPOBAThH, 0000-
marb ¥ CUCTeMa-

TU3UpPOBaTh  WH-
dbopmaruio,  uc-
MOJIb30BaTh  CH-

CTEMHBIII IOAXOJ
JUIS. pELIeHUs II0-
CTaBJICHHBIX  3a-
Jad.

COCTaB H CTPYKTYpYy
TpeOyeMbIX JaHHBIX U
uHpopmanuu, rpa-
MOTHO peau3yeT Ipo-
1eccsl ux cbopa, obpa-
OOTKM W HWHTepIpeTa-
117078

2. OO00CHOBBIBAET
CYIITHOCTH  TIPOUCXO/Is-
IIIETO, BBIABIAET 3aKO-
HOMEPHOCTH, ITOHUMACT
MPUPOAY BapuabeIbHO-
CTH.

3. ®opmynupyer npu-
3HaK KJaccCH(pUKaIuy,
BBIJICJIIET COOTBETCTBY-
IOIME €My TPVl Of1-
HOPOJHBIX «OOBEKTOBY,
uaeHTuGuuUpyer  0o-
M€ CBOICTBa 3JE€MEH-
TOB 3TUX TPYIII, OIICHU-
BAaeT MOJHOTY pe3yJbTa-
TOB  KJacCH(pHUKaIUH,

Kox xommne- | HaumeHnoBanue Nuauxaropsl  pocru- | Pesyabtarsl o0yuenust (yme-

TeHIHH KOMIIETCHIIUH JKeHHs] KOMIICTCHIIMM | HUS M 3HAHUSA), COOTHECCHHBIE
¢ MHAUKATOPAMH J0CTHKEHUS
KOMIIeTCHIIUH

YK-10 Cnocobnocth ocy- | 1. Yerko omnuceiBaer | 3HATH:

COCTaB M CTPYKTYpY TpeOyeMbIX
JTAaHHBIX U UH(OPMALIUH.
Ymersn:

rpPaMOTHO  peaji30BaTh IpPO-
1eccel coopa, 06pabOTKM U HH-
TeprpeTany JaHHbIX U UHPOpP-
Maluu.

3HaTh:

3aKOHOMEPHOCTH PeaT3yeMBbIX
MIPOIIECCOB U MPUPOJY UX BapHua-
OEJILHOCTY.

YMern:

OTPECIATh  3aKOHOMEPHOCTH
U3y4aeMbIX MPOIECCOB M JIaH-
HBIX, BBISBISITH MIPUPOJY WX Ba-
puabenbHOCTH.

3HaTh:

O0COOEHHOCTH TPU3HAKOB KJlac-
CHU(UKAIMU U OLIEHKU pe3yJbTa-
TOB KJ1accU(UKAIIH.

YMmern:

paspabarbiBaTh MPOTPaMMHBIN
KOJI, BBIMOJHSIOMNN KiIacCu(pu-
KalluIo 10 0003HAYEHHOMY TpH-
3HaKy, OpPUEHTHPOBATbCA B CY-
HIECTBYIONIEM KOJE, OIEHHBAThH




MOKA3bIBACT MPUKIIAT-
HOC Ha3HAYEHWE KJac-
CU(DUKAITMOHHBIX

TpYIIIL.

4. I'paMOTHO, JIOTUYHO,
apryMeHTHpOBaHO (op-
MHPYET  COOCTBEHHBIE
CY)KJIGHUSI U OLEHKH.
Otnuyaer ¢akTel OT
MHEHUH, HHTEPIpETa-
UM, OIIEHOK MW T.JI. B
PaCCYXXJIEHUSIX JIPYTUX
YYaCTHUKOB JI€ATEIbHO-
CTH.

5.ApryMeHTUPOBaHHO U
JIOTUYHO TPEACTABIISIET
CBOIO TOYKY 3pEHHS I0-
CPEJICTBOM U Ha OCHOBE
CHUCTEMHOT'O OTIHCAHHUS.

MOJIHOTY PE3yJabTaTOB KJIACCH-
(dbukanuu.

3HaTh:

OCHOBBI JIOTUYECKHUX PACCYXKIIE-
HUH, apryMEHTAllUH, OLIEHKU
CBOUX CYKCHUH M pacCyKICHHUU
JPYTUX YYaCTHHUKOB.

YMmerb:

IIPOBOJMTH CPABHUTEIIBHBINA aHa-
JU3 MHEHUH, HHTepIpeTalui,
OLICHOK B PacCyXJIEHHUAX APYTUX
YYaCTHUKOB JE€ATEIbHOCTH.

3HaTh:

OCHOBBI apPI'yMEHTHUPOBAHHOIO U
JIOTUYECKOI0 PACCYKICHU.
Ymersn:

IIPOBOAUTH CHCTEMHOE OITUCAHUE
CBOEH TOYKHU 3PEHMS, IIPEACTAB-
JSATh €€ apryMEHTHUPOBAaHHO U
JIOTUYHOO

[IKH-4

CrniocobeH mpoek-
TUPOBATh U peau-

30BBIBATh npu-
KJIaJHBbIC npo-
rpaMMHBIC CH-

CTEMBI B COOTBET-
CTBHHM C aHAJIN30M
3aauu U TpeboBa-
HUM K HUM.

1.lemoncTpupyet 6a3o-
Bble 3HAaHHUA O Cylle-
CTBYIOIIMX MaTCMaTH-
YecKUX METOJaX WU CH-
CcTeMax TMPOTrpaMMHUPO-
BaHUS.

2. Wcnonw3yer u anan-
TUPYET CYLIECTBYIOIINE
MATECMATUYCCKUEC ME-
TOABl U CUCTEMBI MPO-
TpaMMUPOBAHU IS pe-
HIEHUSI TPUKJIAJHBIX 3a-
Jad.

3HaThb:
CYILIECTBYIOIINE
CKH€E METOIDI,
CYLIECTBYIOIIUE CUCTEMBI MPO-
rpaMMUpPOBaHUS.

YMmeThb:

BBITTIOJIHATH BI)I60p MaremMarmudec-
CKUX METO/JIOB U CHCTEM IIpo-
TPaMMHUPOBAHHS HEOOXOIUMBII
JUISL pelIeHHs] KOHKPETHOH 3a-
Jaum.

MaTreMaTnudc-

3HaTh:

CYIIECTBYIOIIHE  MaTeMaTHye-
CKH€ METOJbl U CHUCTEMBI MpO-
rpaMMUpPOBaHUS.

YMmerh:

YMETh aJAanTUPOBATh CYLIECTBY-
IOIIME MAaTEMAaTUYECKUE METObI
U CHCTEMBI IPOTPAMMHPOBAHUS
JUISL PEIICHUs MPUKIAAHBIX 3a-
naqy




3. Bnaneer HaBbIKaMu
MIPOEKTUPOBAHUS U pa3-
pabOTKH KOMITOHEHTOB
porpaMMHOro obecre-
YEHUsI HA OCHOBE COBpeE-
MEHHBIX MMapaJurM, TeX-
HOJIOTHU U SI3BIKOB IPO-
IrpaMMUPOBAHUS.

4. TlpumeHseT MeTOIbI
MAIIMHHOTO O0y4YeHHS
JUISL PELICHUS] TPUKIIA-
HBIX 3a/1a4 aHAJIN3a JaH-
HBIX

3HaTh:

COBPEMEHHBIE S3BIKH IIPOrpam-
MHPOBAHUS;

COBPEMEHHBIE TEXHOJIOTHH IIPO-
IrPaMMHUPOBAHUS

YMmern:

MPOEKTHUPOBATh M pa3padaThi-
BaTb KOMIIOHEHTHI IIPOrpaMM-
HOT0 0OecrieueHus Ha OCHOBE CO-
BPEMEHHBIX [TapaIUrM, TEXHOJIO-
TUi U S3BIKOB IIPOrpaMMHUpPOBa-
HUSL.

3HaTh:

METO/Ibl MAIIMHHOTO OO0ydYeHUs

IUISL pelIeHHUs MPUKIaJHBIX 3a-

Jla4d aHaJIM3a JaHHbIX.

Ymers:

IPUMEHSATH METO/Ibl MAIIMHHOTO
0o0ydeHus s pelieHus Npu-
KJIaJHBIX 3aj]a4 aHaiu3a JaH-
HBIX.

3. MecTo I1MCUUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPaMMbl

Hucrumnaa «IIpakTukyM 1Mo mporpaMMHUpOBaHUI0» OTHOCUTCS K OO1ie-
1po(hecCHOHATFHOMY LIMKITY JUCIUIUIMH M0 HanpasieHuto noarotrosku 01.03.02 -
[Tpuxnagnas marematuka u uHpopmartuka, Ol "Ananus nanueix", Ilpoduis: "
AHanu3 NaHHBIX U PUHATHE PEIICHUI B 9KOHOMUKE U (pruHaHCax".

Huctunnnaa «IIpakTukyMm Mo mporpaMMHpPOBaHUIO» OazvpyeTcs Ha 3Ha-
HUSIX, IPUOOPETAEMBIX B PaMKaX JAUCHUIUIMH « AJTOPUTMBI U CTPYKTYPBI JAHHBIX
B si3bIke Python» KOTOpyIO CTYZ€HTHI U3y4aroT B TEUEHUE IEPBOT0 rojia 00yUYeHHUs.

Huciuminza «I [pakTiKkyM o nporpaMMHpPOBaHUIOY CITY>KUT JJIsI 3aKperie-
HUSl U yIITyOJIeHUsl 3HAaHUN U HaBBIKOB B 00JACTU MPOTPaMMHUPOBAHUS, MMOIydae-
MBIX [P OCBOCHHMH JIPYTUX AUCLMIUIMH, U3y4aeMbIX B paMKaX HaIlpaBjeHUs MOJ-

roroBku 01.03.02-ITpuknaanas maTemaTuka u MH(GOpMaTHKA.



4. O0beM JUCHMILIUHBI (MOYJIf1) B 3a4€THBIX €INHUIIAX U B AKAIeMHYEeCKHUX
yacax ¢ BbleJIeHHeM 00beMa ayIMTOPHOM (JIeKIUH, CEMHUHAPBI) H CAMOCTOSI-
TeJbHON PadoThI 00Y4aAIOIIMXCS

Ounas popma 06yuerus

Buja yueOHoii padoThI Bcero Cemectp 1 | Cemectp 2 | Cemectp 3 | Cemectp 4
10 AMCHUIJINHE (B 3/en. mya- | (Buacax) | (Buacax) | (Buacax) | (B 4acax)
cax)
O6masi TpynoemkocTs| 8 3au.en. / 72 yac. 72 yac. 72 yac. 72 4ac.
JUCHUILIMHBI 288 gac.
Konmaxmmnasa paboma 64 16 16 16 16

Ayoumopmnbuie 3ans-

mus
Jlexyuu - - - - -
Cemunapul, npakmuye- 64 16 16 16 16
CKUe 3aHAMU
Camocmoamenvhnasn 224 56 56 56 56
aboma
Bun npomexxyTouHOM aTTecTauuu 3a4er 3a4er 3a4er 3auer
Bup texymiero KoHTposist IIpoextnas | [IpoektHas | [TpoexkTtHas | [IpoekTHas

pabora pabora pabora pabora

5. Conepskanue QUCHUILIMHBI, CTPYKTYPUPOBaHHOE MO TeMaM (pa3je-
JIaM) IMCHHUIUIMHBI ¢ YKa3aHHEM X 00beMOB (B aKaIeMUYE€CKHUX 4acaX) U BH-
0B Y4€OHBbIX 3aHATHH

5.1. Codepatcanue ducyunauHbsi

Tema 1. OcHoBbl s3b1ka Python

O06padoTka uncnoBoit nHbopmaru. BecrpoeHHbie GyHKIIUA U MOIYIH TSI
paboThl ¢ unciamu. Peanuzarusi 9MCIOBBIX aJITOPUTMOB C MCIIOJIH30BAHUEM HH-
CTPYKUWHU BETBJICHUS U LIUKIIOB.

O6paboTka TekcToBOM MHPOopManu. OYHKIIUK U METOABI JIJIsi PabOThI CO
cTpokaMu. PerymsipHbie BhIpakeHUS.

Cnucku. Mcnonb3oBaHWe CIUCKOB Il XpaHeHus uHpopmarmu. MeTtoabl
CIUCKOB. MHOrOoOmMepHbIe ciucku. Koprexu.

CrnoBapu. Tumnosble cilydyau UCIOJIB30BaHUS CJIOBapeil B nmporpammax. Me-
TOJBI JJ1sl paOOTHI CO CIoBapsiMU. MHOXKECTBA.



Tema 2. @®yHKIIUN U MOAYJIH

Oyuknuu B Python: o0mas cemantuka. Co3ganne (QYHKIIMH U €€ BBI3OB.
Pacnonoxenune onpenenenuii pynkuuii. AHoHnMHBIe QyHKIME B Python. Heo0s-
3aTesbHbIC MapaMeTpbl PyHKINN U COTIOCTaBICHHE O KiItodaMm. Bo3Bparenue He-
CKOJIbKUX 3HaUeHMI U3 pyHKIMU. PacniakoBka u 3amiakoBKa napameTpoB GyHKIIUU.
AHHOTaIMU U JOKYMEHTHpOBaHue QyHKIUN. [ 100anbHbIe U TOKaIbHbIE IEPEMEH-
HBIE.

['mobGanibHbIE U JOKaJIbHBIE TepeMeHHble. Brioxkennsie pyHkinu. OyHkumnu
BBICIIETO NOPSAIKA.

Co3naHue ¥ UCHONb30BaHUME MOAYJIEH M makeToB. Moy cTaHIapTHOU
OHOIMOTEKH.

Tema 3. O0padorka uckiawuenuii. Padora ¢ ¢aiutamu cpeacrBamu

s3bika Python

[Tonsitue uckmouenus. UHcTpykuus try ... except ... else ... finally. Knaccer
BCTPOEHHBIX UCKI0ueHU. MHCTpyKIum raise u assert. UacTpykuus with ... as.

Pabora ¢ daiinamu B Python. Konnenmust ¢aiina B coBpemenHbx OC u s13b1-
Kax nporpamMmupoBanus. Onepanuu ¢ gailiiaMmu: OTKphITHE/3aKphITHE (aiina, uTe-
HUE U 3aIMCH U JPYTUe METOJIBI ISt paOoThl ¢ (hatmamu. MucTpykius with ... asu
€€ UCMOJIb30BaHue sl (haitsioB.

Hcnonp3oBanre TEKCTOBBIX (haiiyioB B rporpamme. J[Bonunsie ¢aiins. Co-
XpaHeHne 00beKTOB B (haits. Pabora ¢ daiimamu pa3audHbx PopMaToB: csv, XIsx.

Tema 4. O0beKTHO-OPHEHTHPOBAHHOE MporpaMMupoBanue Ha Python

Python kak 00bEKTHO-OPHEHTUPOBAHHBIN SA3bIK MPOrpaMMHpoBaHus. bazo-
Bbie Bo3MoskHocTH OOIT B Python: co3nanue kiaccoB 1 00BEKTOB; HACIEIOBAHUE
u noaumMopdusm; GyHKIHs super(); mpoBepka MPUHAIISKHOCTH K Kiaccy. bazo-
BbIe TUMHI B Python.

MeTo/1bpI KJTaCCOB U CTaTHUYECKHE MTePEeMEHHbBIC U MeTo 16l B Python. Ympag-
JICHHE JOCTYIOM K arprOyTam Kiacca B Python. JlunamMmuueckue onepanuu ¢ aTpu-
Oyramu u uHTpOcHeknus B Python. Vcnonb3oBaHue crielidaibHBIX METOI0B IS
pacmmpeHHoro (yHKIIMOHANA TOJIh30BaTENbCKUX KiaccoB. Kelic mocTpoeHus
Hepapxuu KIaccoB.



Tema 5. @yHkuuoHaIbHOE NpOorpaMmmMupoBanue Ha Python

DneMeHThl (PYHKIMOHAIBHOTO MporpammupoBanus B Python: ¢yakmmm
"rpaxkaane mnepBoro kiacca', GyHKIUU BBICIIETO MOPSIKA, 3aMbIKaHUs, (QYHKIIUU
0e3 mo0ouHbIX 3 (PekToB, pekypcus. Hensmensembie CTpyKTypbl JaHHBIX. Mau-
OMBI, PacCpOCTPAHEHHbIE B (PYHKIIMOHAIBHBIX SA3bIKAX MPOTPAaMMHUPOBAHUS: UTE-
paTopbl, OCIEI0BATENBHOCTH, ICHUBBIE BHIYMCICHUS.

JlekopaTtopsl B Python: ucmons3oBanue u co3paHue COOCTBEHHBIX IEKOpa-
TOPOB.

[Toxxom: map, filter, reduce. Peanm3anms gpyuxumii map, filter, reduce B Py-
thon.

Hrepatopsl B Python, urepupyemsrit Tun nanaeix. Moays itertools. DyHK-
IIMH-TEHEPATOPhI U BRIpaKEHUsI-TeHepaTopsl B Python.

Tema 6. AJITOPUTMBI U CTPYKTYPbI JAHHBIX

Jnnamuueckue maccuBbl. CTeku, ouepenu, 1eku. CBs3HbIE CIIUCKH. Peann-
3alMsl CBA3HBIX CIUCKOB Ha si3bike Python. bunapusie nepesbs. Mcnonb3oBanue
OMHapHBIX JIEPEBHEB B IMPUKIIATHBIX 337auax. [IBoMuHOE 1E€pEeBO MOUCKA.

AcrMnToTH4ecKas OLIEHKA CJIOKHOCTH alrOpuTMa. AJITOPUTMBI COPTH-
pOBKHM U moucka. bunapHblil mouck. IIpocTbie MeTO/bI COPTUPOBKU: OOMEHHBIE
COPTHUPOBKH, COPTUPOBKA BEIOOPOM, cCOpTUpOBKa BcTaBkaMu. Coptuposka Illenna.
beictpas coptupoBka. COpTUPOBKA CIUSHUEM.

Tema /. IlaTTepHbI IPOEKTUPOBAHUA

OcHOBHBIE TPUHIUIBI OOBEKTHO-OPHUEHTHPOBAHHOTO MPOCKTUPOBAHMS
npuioxxeHuit. [IpuHimn abcTpakiuuy. Y MeHbIIICHHE 3aBUCUMOCTH. OCHOBHEBIE IMaT-
TEpHBI TPOCKTUPOBaHUs: uHTEp(deiic, nenerupoBanue. [lopoxaaronye madI0HbI:
(babpuuHblil MeTo, adcTpakTHas (adpuka, ctpouTenb. CTPYKTYpHbIE 11a0JIO0HBI:
aganTep, MOCT, iekopatop, (acan. [loBeneHueckue 1mada0HbL: 1IEMoYKa 00sI3aHHO-
CTel, KOMaH/a, MOCPEIHUK, HAOII0IaTeNb, COCTOSTHUE, CTPATETUs, TTIOCETUTEIIb,
1abJIOHHBINA METOI.

Tema 8. IlporpammupoBanue rpadpuyeckux uatepdeiicon

CoObITHIHO-OpUEHTHPOBaHHOE MTporpammupoBaHue. CoObiTust U1 00padoT-
yuku coObITU. COOBITHS MBIIK U KiIaBUaTypbl. OCHOBHBIE OMOIMOTEKU Tpadu-
yeckux uHTepdeiicoB B Python: tkinter, PyQt, PyGTK. I'maBHbii 1ukn mpo-
rpaMMbl. OCHOBHBIE 3JIEMEHTHI YIIPaBJICHUS: KHOMKH, OJ3YHKH, N0JIs BBoJa. Pa-
0ota ¢ rpaduKoil.



Tema 9. CucremHoe nporpammupoBanue Ha Python

UYrenue u 3anuch (aiinos. Pabota ¢ mytssmu B Windows u Linux. O6xon
nanok. Pabora ¢ apxuBamu. Pabora ¢ opucasiMu Gopmatamu. Pabota co cTpyk-
TypUPOBaHHBIMU JaHHBIMUA. OCHOBHBIE (hopMaThl XpaHeHus JaHHbeix: CSV, XML,
JSON.

Tema 10. CereBoe nporpammupoBanue Ha Python

[Tomyuenue u paz6op HTML-ctpanun. bubmuorexku HTML-napcunra. Co-
keTbl. Knnent-cepBepHsie mpunoxkenus. O6pamienne k BHemHuM API. Muorormo-
TOYHOCTb. BUONIMOTEKN MHOrONMOTOYHOCTU M MHOTrOIpoueccHoctu. OTnpaBka u
IIOJIyYEHHE DIIEKTPOHHBIX ITUCEM.

Tema 11. TectupoBanue nporpamm Ha Python

OcHOBHBIE BUIBI TECTUPOBAHUSA IPOrpaMMHOro odecrnieuenus. MoayinbHOe
U UHTErpalmoHHoe tectupoBanue. [lonstue perpeccun. @ukcupoBanue u Gpopma-
au3anus TpeboBaHuil. bubnMoTekn aBTOMaTU3MPOBAHHOTO TecTUpoBaHus. Hamu-
CaHME aBTOMATUYECKUX MOIYJIbHBIX TECTOB I10 TEXHUYECKOMY 3aJaHHUIO.

Pa3pabotka yepe3 TectupoBanue. IIpoekTupoBaHue 4yepe3 TECTUPOBAHUE.
Metonomorust TDD.

Tema 12. lokymMeHTHpPOBaHUE M pa3BepThIBaHKMe porpaMm Ha Python

OCHOBHbBIE TIPUEMBI IOKYMEHTHPOBAHHUS MPOTrPaMMHOT0 Ko1a. CorameHus
0 CTHWJIEC JOKYMEHTHPOBaHHUS Koia. HammcaHue mporpaMMHON JOKYMEHTAIlUH B
dopmate docstring. S3siku hopmarupoBanus gokymentaruu: ReST, Markdown.
ABTOoMaTn4eckas cOOpka JOKyMEHTAIMH C UCIOab30BaHreM SPhinx. DKcmopr 10-
KyMEHTAI[MH B MOIYJIIPHBIC (POPMATHL.

5.2. Yue6HO-memamuyeckuil naaH

Ne HanmenoBanue TpyaoeMKkocTh B yacax ®opMbI TEKY-
n/m TeM (pa3aesioB) Bcero | KonrakrtHas padora - | CamocTo- | IIEro KOHTPOJIs
AUCHHILIMHBI AynuTopHas padora siTeJIbHAasi | YCIEeBaeMOCTH
06- | Jlek- | Cemu- padora
mas, | Uuu Hapbl,
B IIpaKTH4e-
T.4.: CKHe 3a-
HATUS
1. OCHOBBI SI3bIKA Onpoc, mipo-
Python BEpKa BBITOJ-
24 4 - 4 20 HEHHBIX 3a7a-
HUM
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OyHKIIMK U MO-
JUyJIA

Onpoc, mipo-
BEpKa BBINOJ-

24 6 6 18
HEHHBIX 3a7a-
HUI
3. O6paboTka HCKITIO- o i
yenuil. Paborta c PO, 11po
(batinmamu cpen- | 24 4 4 20 BEPKa BBITOJ=
CTBaMH SI3BIKA HCHHPIX 3a1a-
Python i
4, OOBEKTHO-OpUECH- Ompoc, mipo-
THPOBAHHOE ~ TPO- | ,, 6 5 18 BEpKa BBIMOJ-
rpaMMHUpPOBaHUE Ha HEHHBIX 3a7a-
Python HU
5. OYHKIIMOHATIBHOE Omnpoc, npo-
MIPOrpaMMHUPOBa- 24 4 4 20 BEpKa BBIMOJ-
Hue Ha Python HEHHBIX 3a7a-
HUH
6. ANTOpUTMBI u Ompoc, nipo-
CTPYKTYPBI JaHHBIX 24 5 5 18 BEpKa BBIMOJI-
HEHHBIX 3a7a-
HUH
7. [TaTTepHbl MpoOEK- Omnpoc, npo-
TUPOBAHHUS 24 5 5 18 BEpKa BBIMOJI-
HEHHBIX 3a7a-
HUH
8. ITporpamMmmupoBa- Omnpoc, npo-
HUE TpapUIeCKuX 24 4 4 20 BEpKa BBIMOJI-
uHTepdeiicon HEHHBIX 3a7a-
HUH
9. CucremHoe  mpo- Ompoc, nipo-
rpaMMHUPOBAaHHE Ha BEpKa BBIMOJI-
Python 24 6 6 18 HEHHBIX 3a7a-
HUH
10. | CereBoe mnporpam- Omnpoc, npo-
MHUPOBaHUE Ha BEpKa BBIMOJI-
Python 24 6 6 18 HEHHBIX 3a/a-
HHH
11. TectupoBanue Ompoc, nipo-
MIPOrpaMM Ha BEpKa BBIMOJI-
Python 24 6 6 18 HEHHBIX 3a71a-
HHH
12. JloxymeHTHpOBA- Ompoc, mipo-
HHE U Pa3BEPTHIBA- | o, 6 5 18 BEpKa BBIMOJ-
HUE TIpOTpamMM Ha HEHHBIX 3a7a-
Python HUH
CormacHo y4eo6-
288 64 64 224 HOMY IUIaHy:

POEKTHBIE
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IIJIMHE

B nenom o aucuu-

paboThI

Hroro B %

100 100 78

5.3. CodepoicaHue ceMuHapos, npakmu4eckux 3aHamultl

HaumeHoBaHue IlepeyeHb BONPOCOB st 00CYy:KAeHHsI HA ceMu- | DopMbl NpoBeIeHUs
TeM (pPa3esioB) | HAPCKUX, MPAKTHYECKHX 3aHATHAX, PEKOMEHTY- 3aHATHH
JTUCHUILINHBI eMble HCTOYHMKH M3 pa3aesioB 8,9 (ykasbiBaeTcs
pa3aen u NOPsSAKOBBINi HOMeP HCTOYHHKA)
1. OcHoBBI s3bIKa | Pemenne 3amad ¢ WCIONB30BaHHEM WHCTPYKIMHU | MHTEpakTHBHAS
Python BETBJICHUSI. ¢dopma, pabora Ha
Penrenue 3a1a4 ¢ UCIOJIb30BaHUEM ITUKIIOB. KOMITBIOTEPE
Coznanne u 00padoTKa CIHUCKOB.
MHOroMepHbI€ CITHCKH.
O6paboTka TekcTOBOM HH(OpMAIIH.
Hcrionp30BaHue cI0Bapeil 1 MHOKECTB.
COBMECTHOE UCIIOJIb30BAHUE PA3ITUYHBIX THIIOB
JTAHHBIX.
Ocnosnas tumepamypa - [8.1 - 8.3]
Honoanumenvuas rumepamypa - [8.1-8.2]
2. ®ynkuu 1 Mo- | Co31aHue U UCTIONB30BaHUE (DYHKITHIA. WuTepakTiBHas
pINAII 7 AHoHuMHBbIe (yHKIMU. DyHKIMU Bbicmiero 1mo- | popma, pabora Ha
psKa. KOMITBIOTEpE
Ocnosnas tumepamypa - [8.1 - 8.3]
Honoanumenvuas rumepamypa - [8.1-8.2]
3. Oo6pabotka wuc- | Pabora ¢ TekCTOBBIMU (aiinaMu. WHuTepakTuBHas
kmoueHuil. Pabora | PaGorta ¢ nBonunbiMu Qaiinamu. CoxpaHeHue ¢dopma, pabota Ha
¢ ¢aiimamu cpen- | 0ObEKTOB B (Haiill. KOMIThIOTEPE
CTBaMH si3bika | OcHosHas tumepamypa - [8.1 - 8.3]
Python Hononnumenvuas aumepamypa - [8.1-8.2]
4 06 Co3panue K1accoB 1 00HEKTOB. WuTepakTiBHas
. 'bEKTHO-OPH-
CHTHPOBAHHOE M- Hacnenoanue u nonumop@usm. ¢opma, pabota Ha
FpaMMHpoBaHIe Ha CrnenmanbHble METO/IBI KIIACCOB. KOMITBIOTEpE
Python Ocnosnas tumepamypa - [8.1 - 8.3]
Hononnumenvnas aumepamypa - [8.1-8.2]
5. ®yukumonans- | ®yukuuu map, filter, reduce, any, all. WNHTepakTHBHAS
Hoe mporpammupo- | Jlekoparopsl. Uteparopel. yHkuuu reneparopsl. | ¢popma, pabora Ha
Banue Ha Python Ocnosnas iumepamypa - [8.1 - 8.3] KOMIIBIOTEPE
Hononnumenvuas aumepamypa - [8.1-8.2]
6. AnroputMbel U | Co3naHue CBS3HBIX CIIUCKOB. Mcmonb3oBanue cre- | IHTepakTUBHAA
CTPYKTYpBI IJaHHBIX | KOB U OYepe/iel TIPU PEIICHNH 3a/1a4. ¢dopma, pabora Ha
AJITOPUTMBI COPTHPOBKHU ¥ MTOUCKA. KOMITBIOTEPE

Ocnosnas iumepamypa - [8.1 - 8.3]
Hononrnumenvuas rumepamypa - [8.1-8.2]
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7. Ilarrepusl mpo- | Co3naHue NpUMEPOB IPOrpaMMHBIX peanu3auuil | MHTepakTUBHAS
EKTUPOBAHHMSI JUIL PAacIpOCTPAHECHHBIX IMAOJIOHOB NMPOEKTHUPOBa- | popma, pabota Ha
HUSL. KOMIIbIOTEpE
Ocnosnas iumepamypa - [8.1 - 8.3]
Hononnumenvuas aumepamypa - [8.1-8.2]
8. IIporpammupo- | Co3manue rpaduuecKoro MpuIOKEHHUs ¢ HNuTepakTrBHAs
BaHMEe  rpaduye- | HCIIOJIB30BAaHUEM  BCTPOCHHBIX  BO3MOXKHOCTEH | ¢popma, pabora Ha
CKUX UHTepEICOB | sI3bIKA U KOMITBIOTEPE
OnbIMoTeK
Ocnosnas iumepamypa - [8.1 - 8.3]
Hononnumenvuas aumepamypa - [8.1-8.2]
9. CuctemHoe mpo- | ABTOMATH3aIUsl PYyTUHHBIX aJMHHUACTPATHBHBIX WuTepakTiBHas
rpamMmMupoBanne Ha | 3amgad. Coznanue Web-napcepa. dbopma, pabora Ha
Python Ocnosnas iumepamypa - [8.1 - 8.3] KOMITBIOTEPE
Hononnumenvuas aumepamypa - [8.1-8.2]
10. CereBoe mpo- | Co3naHue MHOTOIOTOYHOTO MHOTOMOJB30BaTeb- | IHTepakTHBHAS
rpaMMHpOBAaHUE Ha | CKOTO MHOTO(QYHKIMOHAJIBHOTO cepBepa Ha coke- | popma, pabora Ha
Python Tax. KOMITBIOTEPE
Ocnosnas tumepamypa - [8.1 - 8.3]
Honoanumenvras rumepamypa - [8.1-8.2]
11. TectupoBanue | Hanucanue MOIyJIbHBIX TECTOB 110 OMTUCAHUIO. HNuTepaktrBHAS
porpaMm Ha | Pa3paboTka mporpaMMeI 1o TecTam. dopma, pabora Ha
Python Ocnosnas tumepamypa - [8.1 - 8.3] KOMIThIOTEPE
Honoanumenvuas rumepamypa - [8.1-8.2]
12. Jloxymentupo- | JlokyMeHTUpOBaHHE IpOrpaMMbl 0 omnucaHuio u | MHTepakTuBHas
BaHHE M PA3BEPTHI- | HCXOJHOMY KOIy. DKCIOPT TOKyMeHTanuu B ¢op- | dopma, pabora Ha
BaHME IPOTPaMM Ha | MaTe canTa. KOMITBIOTEpE

Python

OcHosnas numepamypa - [8.1 - 8.3]
Hononnumenvuas rumepamypa - [8.1-8.2]

6. IlepeyeHb y4eOHO-METOAMYECKOTO 0OecreYeHUs JJIsI CAMOCTOSTE I b-

HOM padOTHI 00YyYAKIIUXCH 0 JUCUUIIIINHE

6.1. Ilepeuens 6onpocoe, 0meooUMbIX HA CAMOCHOAMETbHOE 0CB0CHUE
OuUCUUNIUHDBL, POPMBL BHEAYOUMOPHOU CAMOCH OAMEJIbHOI PAOON bl

HaumenoBanue ®opMbl BHEAYIUTOPHOM
Ilepeyenb BONPOCOB, 0TBOAMMBIX HA .
TeM (pa3aesioB) CaAaMOCTOSITEJIbHOM
CaMOCTOSITe/IbHOE OCBOEHH e
AUCHMILINHBI padoThI

1. OcHOBBI f3BIKA
Python

Oynukimu moayis math, random,
copy.

PerynsipHbie BbIpaKCHHUS.
Koprexu.

MHuoxecTBa.

Paborta ¢ y4eOHOU nuTeparypoil u
JTOKyMeHTanuen. Pemenne 3amgad c
ucnosb3oBanuem Jupyter Notebook.
BrimosHenne noMantaux 3agaHui.

2. OyHKIIUA U MO-
pINAIY

Co3iagne ¥ UCIOJIb30BaHNE
MOJYJIEH U MaKeTOB.

Pabora ¢ yuyeOHOIl nuTepaTypol u
JOKyMeHTauuen. Pemenne 3amad ¢
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ucmnoab3oBanueM Jupyter Notebook.
BrinosHenne noManignx 3agaHui.

3. OG6pabotka wuc-
KioueHuid. Pabota
¢ aiimamu cpen-

Pabora ¢ daiinamu pa3nuuHbIX Gopma-
TOB: csv, docx, xIsx.

Pabora ¢ y4yeOHOW nuTEeparypoil u
JTOKyMeHTanuen. Pemenue 3amgad c
ucnosb3oBanuem Jupyter Notebook.

Hue Ha Python

CTBaMU A3bIKa Boinonnenue nomamHux 3a1aHuu.
Python

4. OO6BekTHO-0pH-|CrienraIbHBIE METO/IBI KJIACCOB. Pabora ¢ yueOHOW nuTeparypoi u
EHTUPOBAHHOE noKkymeHTauuen. Pemenue 3agaq c
pOrpaMMHUpPOBa- ucnoss3oBanueM Jupyter Notebook.

Brmonnenue JOMaIIHUX 3aﬂaHHﬁ.

5. OyHKIMOHAJb-
HOE TIPOTPaMMHUPO-
BaHue Ha Python

®dynknuu any, all, zip.

Pabora ¢ yueOHOW nuTeparypoi u
JOKyMeHTauuen. Pemenne 3amgau ¢
ucnonb3oBanuem Jupyter Notebook.
BrinosiHeHUE JOMANTHUX 33/IaHUM.

6. Auroput™Mbl U

CTPYKTYpbl  JlaH-
HBIX

bunapHsbIe nepeBbsl.

Hcnonb3oBaHue OMHApHBIX J1€PEBHEB B
IIPUKJIAIHBIX 3aa4ax.

JIBOMUYHOE NE€PEBO NOUCKA.

Pabora ¢ y4eOHOW nuTEpaTrypoil u
JOKyMeHTauuen. Pemenue 3amad ¢
ucnonb3oBanuem Jupyter Notebook.
BrIinonHeHue 1oManiHux 3agaHun.

7. IlarTtepHbl 1po-
EKTUPOBaHMS

Buenpenue 3aBUCHMMOCTH,
YIPaBJICHUS.

WUHBEpCHUs

Pabora ¢ y4eOHOW nuTEpaTypoil u
JOKyMeHTauuen. Pemenue 3amad ¢
ucnonb3oBanuem Jupyter Notebook.
BrIinonHeHue foManiHux 3agaHun.

8. Ilporpammupo-
BaHHMe  rpaduye-
CKUX MHTEp(QEeicoB

Coznanue urp. bubanorexka PyGame.

Pabora ¢ y4eOHOW nuTEpaTypoil u
JOKyMeHTauuen. Pemenue 3amad ¢
ucnosb3oBanuem Jupyter Notebook.
Brimonaenue gjoManiHux 3agaHui.

9. CuctemHoe mnpo-
rpaMMHpPOBaHUE
Ha Python

Coznianue agMUHUCTPATUBHBIX CKpHII-
TOB.

Pabora ¢ yueOHOIl nuTepaTypoi u
JNOKyMeHTauuen. Pemenue 3amad ¢
ucnosb3oBanuem Jupyter Notebook.
BrinmonHenne qoMamniHux 3agaHui.

10. CereBoe mpo-
rpaMMHPOBaHUE
Ha Python

Coznanne BeO-cepBHca.

Pabora ¢ yueOHOIl nuTepaTypoi u
JNOKyMeHTauuen. Pemenue 3amad c
ucnojb3oBanuem Jupyter Notebook.
BrinmonHenne qoMamniHux 3agaHui.

11. TectupoBanue
nporpamMmm Ha
Python

SKCTpeMaJ'IBHOe nporpaMmMupOBaHHC.

Pabora ¢ y4yeOHON nuTeparypoil u
JTOKyMeHTanue. Pemenne 3agad c
ucnosb3oBanuem Jupyter Notebook.
BrimosHenne noMantgux 3agaHui.

12. JTokyMeHTupoO-
BaHUE U Pa3BEPThI-
BaHUE TIPOTrpamMm
Ha Python

HenpepoiBHast uHTETpanus.

Pabora ¢ y4eOHOW nuTeparypoil u
JTOKyMeHTanuen. Pemenne 3amgad c
ucnosb3oBanuem Jupyter Notebook.
BrimosHenne noMantgux 3agaHui.

6.2. Ilepeuensv 6onpocos, 3a0anuii, mem 011 NOO20MOBKU K MEKYULEMY

KOHmMpPOJiio

Ilpumeput 3a0anuit npoekmuvix pabom
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3aoanue 1

1. PeanuzoBath nporpaMmy, ¢ KOTOPOW MOYKHO UTPATh B JIOTHYECKYIO UTPY «BbIKH
u KOPOBBD» (omicanue IpaBUI UTPHI: http://po6o-
mo3r.pd/Articles/BullsAndCowsRules ). [IporpamMma 3aragsiBaet 4ucio, mojb-
30BaTeNb BBOJUT OUEPETHON BapUaHT OTraIbIBAEMOro 4ncia, porpaMMa Bo3-
BpalllaeT KOJIMYECTBO OBIKOB U KOPOB U B CIIy4ae BBIUTPHIIIA UTPOKA COOOIIAET
o nobene u 3aBepuaercsa. Cama nporpamma HE xoaur, T.e. He nbiTaercs oTra-
JIaTh YUCIIO 3aralaHHOE UTPOKOM.

B3anmoneiictBue ¢ mporpaMMou IIPOM3BOJIUTCS 4e€pe3 KOHCOJIb, IIPHU 3a-
IpOCe IaHHBIX OT MOJIb30BATENS MpOrpamMma cooOIIaeT, YTO OKUAACT OT MOJIb-
30BaTeNs U IPOBEPSAET KOPPEKTHOCTH BBOA.

2. Peanm3oBaTh mporpamMmy, Mpu MOMOIIM KOTOPOH 2 UTPOKa MOTYT UTpPaTh B
«Kpectuku-nonuku» Ha nosie 3 Ha 3. B3anumMoaeicTBrE C MPOrpaMMOi MTPOuU3-
BOAMTCS 4yepe3 KOHCOJIb. MIrpoBoe moje n300paxaercsi B BUJI€ TPEX TEKCTOBBIX
CTPOK U IIEPEPUCOBBIBACTCS IIPU KAXKAOM U3MEHEHUHU cOCTOsiHUA TTouts. [Ipu 3a-
IIPOCE IaHHBIX OT MOJIb30BATENS MporpaMmma cooOLIaeT, YTO OKUIAET OT MOJIb-
30BaTeNs (B 4YaCTHOCTH, KOOPJIMHATHl HOBOM OTMETKM HA I0JIE€) U MPOBEPSET
KOPPEKTHOCTH BBOA. [IporpaMmma omkHa yMETh aBTOMAaTUUECKU OIIPEACIISTD,
YTO MapTHUs OKOHYEHA, U COO0IIATH O MOOE/E OAHOTO U3 UTPOKOB MJIU O HUUBEH.
Cama nporpamma HE xomuT, T.e. HE MBITAETCS CTABUTh KPECTUKU M HOJIMKH C
LEJIBIO 3aIIOJIHUTD JIMHHUIO.

3. PeanuzoBaTh nporpammy, pu MOMOLIN KOTOPOH 2 UTPOKa MOT'YT UTPaTh B UTPY
«Cymnep Hum». [IpaBuna urpsl cieayromue. Ha maxMaTHoi JOCKE B HEKOTOPBIX
KJIETKaX CIy4aiiHo pa30pocaHbl (GUIIKK WK MyTroBUIbL. ITrpoOKH XOAAT 1O oue-
peau. 3a OJJMH X0/ MOKHO CHATH BCE (PUIIKU C KaKOW-TMOO rOpU30HTAIINA WIIN
BEpPTUKAJIM, HA KOTOPOIl OHU €CTh. BBIMTpBIBaeT TOT, KTO 3a0epeT MmociaeIHue
¢umku. (omucanme mpaBua  wrpbl:  https://www.igfun.ru/articles/super-
nim.shtml )

B3aumopeiicTBue ¢ nmporpaMMou OpOW3BOAMUTCA 4Yepe3 KOHCoJb. Urposoe
1oJie U300pa)kaeTcsi B BUJIE TEKCTOBBIX CTPOK M MEPEPUCOBBIBACTCS MPHU KaxXK-
JIOM U3MEHEHNHU COCTOsIHUS 1oJs. [Ipu 3ampoce qaHHbIX OT 0JIB30BATEN IIPO-
rpaMma COOOIIAET, YTO OKUJAET OT MOJIb30BaTels (B YACTHOCTH, KOOPAUHATHI
HOBOM OTMETKM Ha I0JI€) U MPOBEpSieT KOPPEeKTHOCTh BBoAa. lIporpamma
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JIOJDKHA YMETh aBTOMATUYECKH OIPEIENsaTh, UTO MapTUs OKOHYEHA, U CO00-
maTh o0 nodesae oaHoro u3 urpokoB. Cama nporpamma HE xoaut, T.e. He mibITa-
€TCsl BBIOUPATh CTPOKU WIIU CTOJIOIBI C 1IEJIbIO TTOOCAUTH B UTPE.

PeanmnszoBats mporpammy, ¢ KOTOPOM MOYKHO Urpars B urpy «19». IlpaBuna
urpsel caenyromue. HyxHo BeimucaTs noapsa yucna ot 1 1o 19: B ctpouky 1o
9, a MOTOM HayaTh CIEAYIONIYIO CTPOKY, B Kaxaou kieTke mo 1 mudpe (HE
YuCITy (CM IIPUMEp IO CChUIKE)). 3aTeM UTPOKY HEOOXOIUMO BBIUYEPKHYTH Tap-
Hble U dpbl win garomue B cymme 10. YcenoBue - napbl JOHDKHBI HAXOAUTHCA
PAAOM MJIM 4epe3 3a4epKHYTbIE LU(PBI 0 TOPU30HTAIN WM 1O BEPTUKAIHU.
[Tocne Toro kak Bce BO3MOXKHBIE Mapbl BHIYEPKHYTHI, OCTAaBLINECS HUPHI 11e-
pENUCHIBAIOTCA B KOHEL TA0IUIbL. L{eb - MOJHOCTBIO BEIYEPKHYTh BCE LU PHI.
(ormucanme mpaBwi urpsel: http://podelki-fox.ru/igry-dlya-detey-na-bumage-s-
chislami/ )

B3anmoneiictBue ¢ mporpaMMoM IPOU3BOIAUTCA 4Yepe3 KOHCodb. Mrposoe
noJie U300pakaeTcsi B BUJIE TPEX TEKCTOBBIX CTPOK U MEPEPUCOBBIBAETCS MPHU
KQKJIOM U3MEHEHUU COCTOsiHUA nouisl. IIpu 3ampoce naHHBIX OT NOJIB30BATEIIA
nporpaMma cooOUIaeT, YTO OKUIACT OT MOJIb30BaTeNs (B YACTHOCTH, KOOPAU-
HaThl OYEPEJHOI0 XOJa) U MpOoBepseT KOPPEeKTHOCTh BBoAa. [Iporpamma
JOJDKHA YMETh aBTOMATUYECKH ONPEAENATh, YTO HYKHO BBIIMCATH HOBBIE

CTPOKH ¢ u(paMu U TO, 4TO MapTusi okoHueHa. Cama nmporpamma HE xoawr, T.e.
HE TBITAaeTCs BBIOUPATh napbl HUQD C LETbI0 OKOHUUTh UTPY.

PeanuzoBath nporpammy, Ipu NOMOILKA KOTOPOW 3 UTPOKa MOTYT UTPATh B UTPY
«JlockyTHOE onesino». [IpaBuna urpel cnenyromue. Ha none, umeronem pazmep
4 Ha 5 KJIETOK 3a OAWH XOJ Ka)Iblil UTPOK JIOJKEH 3alOJHUTh OJIHY KIIETKY
CBOMM CUMBOJIOM. VIrpok cTapaeTcs, 4ToObl €ro CUMBOJIBI ObUTH KaK MOKHO
Jajplie Ipyr oT Apyra. B xone urpel BEAETCS MOACUYET OYKOB: 3a KaXKI0€ CO-
CEJICTBO KJIETOK C OJIMHAKOBBIMUA CUMBOJIAMHU UTPOKY, BIAJEbIly CUMBOJIA J0-
OaBmnsiercst oHO mTpadHoe 04Kko. COCeTHUMM CUMTAIOTCS KJIETKH, UMEIOIINE
OOIITyI0 CTOPOHY WJIM PACIIOIOKEHHBIE HAUCKOCOK JAPYT OT Jipyra. BemmrpsiBaeT
TOT, Y KOTO B KOHII€ UTPHI MEHBIIIE BCETO MTPAPHBIX OUKOB.

B3aumogeiicTBue ¢ nmporpaMMou NpOW3BOAMUTCS 4Yepe3 KOHCob. UrpoBoe
noJjie u300pakaeTcs B BUJIE 4 TEKCTOBBIX CTPOK U MEPEPUCOBLIBACTCS MPH KaXK-
JIOM U3MEHEHUH COCTOsIHUS noJis. [Ipu 3anpoce maHHBIX OT MOJIb30BATENS MPO-
rpaMma cooOIIAeT, YTO 0XKUAAET OT MOJIb30BaTeNs (HAaIpUMeEp, KOOPAUHATHI
OUYEPEHOr0 XOJa) U MPOBEPSIET KOPPEKTHOCTh BBoja. IIporpamma momkHa
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YMETh aBTOMATHUUYCCKU ONPCACIIATh KOJIMYCCTBO H_ITpa(l)HI)IX O4YKOB M OKOHYa-
HHC IIapTHU U €C 1'[06CILI/ITCJISI.

Cama ImporpamMma HE XO0AHUT, T.C. HC IIBITACTCA 3aIlOJIHATH KJICTKH CHMMBO-
JJaMH C LCJIbIO BBIUI'PATh UT'PY.

PeanmsoBate nporpammy, Ipy NOMOIIN KOTOPOM 2 UTPOKA MOTYT UT'PaTh B UTPY
«Knonnank». [IpaBuna urpel cnenyromme. Mrpa Benércsa Ha UrpoBOM oJIe pas-
mepoM 10 Ha 10 knerok. Mrpoku mo ouepenu BHICTABISIOT B JIO0YIO0 CBOOOI-
HYIO KJIETKY 10 OTMETKE, ¥ TOT UT'POK, IIOCJIE YbETO X0/ MOJYyYHIIaCh LENOYKa
JUIMHOM XOTs ObI B 3 OTMETKE, IPOUTpbIBAcT. [Ipy 3TOM B LIETIOUKE CUUTAIOTCA
KaK CBOM OTMETKH, TaK U OTMETKH COIEPHHKA, Y UTPOBBIX (UIIEK KaK Obl HET
xo3suHa. Llenouka - 310 psan Quuiek, caeayroomas (Qpuiika B KOTOPOM MPUMBI-
Ka€eT K MPEeAbIYIIEH C JTF0O0ro U3 8-MU HAMPABJICHUH. (OMCaHUE TPaBUII UTPBIL:
https://www.igfun.ru/printable-puzzles/klondike-igra.shtml )

B3anmopneiictBue ¢ mporpaMMor ITPOU3BOJIUTCS 4epe3 KOHCOJb. UrpoBoe
noJsie u3oOpaxkaercss B Bua€ 10 TEKCTOBBIX CTPOK M IEPEPUCOBHIBACTCS MPHU
KQKJIOM U3MEHEHUU COCTOsiHUA nouisl. IIpu 3ampoce naHHBIX OT NOJIB30BATEIIA
IporpaMma coo0IIAET, YTO 0’KUIAET OT M0JIb30BaTeNs (HapuMep, KOOPAUHATHI
OUYEPENTHOr0 XOJa) M IPOBEPSIET KOPPEKTHOCTh BBoja. IIporpamma nomkHa
YMETh aBTOMATUYECKU ONPEEATh OKOHUAHUE MTAPTUH U €€ T0OeAUTEIIS.

Cama nporpamma HE x0T, T.€. HE IBITAETCSA CTABUTH B KIETKH OTMETKH C
LEJIBIO BBIUTPATh UTPY.

PeannzoBath nporpammy, py NOMOIIHA KOTOPOW 2 UTPOKAa MOTYT UTPATh B UTPY
«Maxkcuty. [IpaBuna urpsl ciegyronme. B kineTkax kBaapara 3 Ha 3 NUIIYTCA
CllydaifHble unciia u3 amamna3ona ot 1 mo 9. Haumnaromwuii BeiOupaeT iro6oe
MOHPABUBUIEECS €My YHCIIO U BBIYEPKUBAET €ro, MpuOaBisisi K CBOEH CymMMe.
BTopoii urpok MOXeT BbIOpATh JIF000€ M3 OCTABLIMXCS YUCEN TOrO CTOJ0IA, B
KOTOPOM MEPBBIN UTPOK AENal CBOW NpeapIAyuid xoa. OH TOXKE BEIYEPKUBAET
BBIOpaHHOE YKCIIO, TPUOABJIsis ero K cBoed cymme. IlepBblii UTpok manee mo-
CTyIaeT aHAJIOTHYHO, BHIOWpAs YUCIO-KaHIuAaTa U3 TOW CTPOKH, B KOTOPOW
BTOPOM UI'POK XOIWJI nepe 3TUM. MOKET TaK CIy4UThCS, YTO Y KaKOI'0-TO WI-
poka He Oynet xona. Toraa ero conepHUK MPoI0JKAET UTPY, JAeiast X0 B TOH
e CTPOKeE (715 IEPBOI0 UTPOKA) UIIM B TOM K€ CTOJIOIE (I1s1 BTOPOTO UTPOKA),
4TO U J10 3TOro. Mrpa 3akaH4MBaeTCsl, KOrja 00a Urparoiiux He UMEIOT XO/I0B.
Pe3ynbTaT onpenensercs no HabOpaHHBIM CyMMaM, Yy KOO OHa OOJIbIIIE, TOT U
Bbiurpal. [Ipu paBeHcTBe cyMM (pUKCUpPyETCs HUUbS. (OITMCAHUE PABUIT UTPHI:
https://www.igfun.ru/articles/maxit.shtml ).
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B3anmoneiictBue ¢ mporpaMMoN IPOU3BOAUTCA 4yepe3 KOHcoab. Mrposoe
noJie u300pakaercs B BUI€ 3 TEKCTOBBIX CTPOK U IEPEPUCOBBIBACTCS MPHU KaX-
JIOM U3MEHEHNHU COCTOsHMS 1osis. [Ipy 3ampoce TaHHBIX OT MOJIB30BATENS IIPO-
rpaMMa cooOLIAaeT, 4TO 0KMJAET OT IO0JIb30BaTENs (HAapUMep, KOOPAUHATHI
OYEPEHOr0 X04a) W MPOBEPSIET KOPPEKTHOCTh BBoAa. IIporpamma moskHa
YMETb aBTOMATUYECKH ONPEAEIATh CyMMY OYKOB Ka)KJIOTO U3 UTPOKOB U OKOH-
YaHHe MapTHH U €€ Mo0eaUTesl.

Cama nporpamma HE xoauT, T.€. HE IbITa€TCA BHIYEPKUBATD YHCIIA C LIEJIBIO
BBIUIPATh UIPY.

(*) PeanusoBarthb nporpamMmy, Ipu MOMOIIY KOTOPOH 2 UTPOKA MOTYT UrpaTh B
urpy «Moctukmn». [IpaBuna urpsl cienyromue. B Xo1e Urpsl KaxXablid U3 UTPO-
KOB CTapaeTcs MOCTPOUTh MOCT C OJHOTO CBOEro Oepera Ha APyrou no KaMHsIM,
oOpa3yromuM maccuB 4 Ha 5 (4 kaMHs BIOJIb Oepera urpoka u 5 KaMHel Mex1y
Oeperamm). Y nepBOro Urpoka - KpeCTUKM B KaueCTBE KaMHEH 1 Oepera KpecTu-
KOB (JIEBBII U MpaBblil Kpail MoJIs1), y BTOPOTO UTPOKA — HOJIMKU U Oepera HoJu-
KOB (BEpPXHUU M HIKHUU Kpail osist). Urpy MO>KHO HaUMHATH B JIFOOOW TOYKE
1oJIs. 32 OJIMH XOJ UTPOK MOYKET COEIUHUTH JIBA CBOMX COCEIHUX KAMHS BEp-
TUKAJIbHBIM WM TOPU30HTAIBHBIM MOCTUKOM (0003HAUYal0TCsl B TEKCTOBOM pe-
KUME CUMBOJIAMH «-» U «|»). MOCTBI IEPBOT0O ¥ BTOPOTO UIPOKA MEPECEeKaThCs
HE JOJDKHBI. BBIMIpBIBa€T TOT, KTO NMOCTPOUT HENPEPBIBHBIA MOCT C OJHOTO
CBOETO Oepera Ha IPYTOM. (onucanue IIPaBUJI UTPBL:
https://www.7ya.ru/article/Chem-zanyat-rebenka-13-igr-na-liste-bumagi-so-
slovami-kartinkami/ )

B3aumogernictBre ¢ nmporpaMMou NpOU3BOAMTCS 4Yepe3 KOHCodb. UrpoBoe
noJie u300pakaeTcs B BUIE 9 TEKCTOBBIX CTPOK U EPEPUCOBBIBACTCS MPHU KaXK-
JIOM U3MEHEHNHN COCTOSIHUS 1oJs. [Ipy 3ampoce qaHHBIX OT MOJIB30BATENIS MPO-
rpaMma cOoOOILIAeT, YTO OKHMAAET OT MOJIb30BaTENs (HaIpUMeEp, KOOPAUHATHI
OUYEpEHOr0 XOJa) U MPOBEPSIET KOPPEKTHOCTh BBoja. IIporpamMmma pomkHa
YMETh aBTOMATHUYECKHU OINPEAENISATh HEIONYCTUMbIE XOAbl (IPUBOISIINE K I1€-
pPECEUEHUI0 MOCTOB COTIEPHUKOB) U OKOHYAHUE MAPTUU U €€ TOOeAUTEIIS.

Cama nporpamma HE xoauT, T.€. HE MbITA€TCS CTPOUTH MOCTHI C LIETIBIO BbI-
UrpaTh Urpy.

(*) PeanuzoBarh mporpamMmy, ¢ KOTOpPOM MOXKHO HrpaTh B uUrpy «Mopckoi
00it». [TporpamMma aBTOMaTHYECKH CIIy4alHO pacCTaBIsECT Ha IOJIE Pa3MEPOM
10 Ha 10 knetok: 4 1-namyOHBIX KOopadJs, 3 2-nanyOHbBIX Kopaos, 2 3-nanyo-
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HBIX Kopabiisa u 1 4-x nanyOHbIA. Mexay 100bIMU IBYMS KOPAOIIIMU TIO TOPH-
30HTAJM M BEPTUKAJIM JOJDKHA ObITh Kak MUHUMYM | He3aHsTas kietka. [Ipo-
rpaMMa I03BOJIIET UTPOKY XOJUTh, MPOU3BOAs BeICTpesbl. Cama mporpaMmma
HE xoauT T.e. HE MBITaeTCs TOMUTH KOPaOJIU pacCTaBICHHBIE UTPOKOM.

B3anmoneiictBue ¢ mporpaMMol IIPOU3BOJIUTCS 4yepe3 KOHCOJb. Mrposoe
noJsie u3o0paxkaercs B BuAe 10 TEKCTOBBIX CTPOK U MEPEPUCOBBIBACTCS MPHU
Ka)XIOM M3MEHEHHH COCTOsTHUS moiis. [Ipu 3ampoce AJaHHBIX OT MOJIb30BATEIs
nporpaMma cooOIIaeT, YTO OKUIACT OT MOJIb30BaTEN (B YACTHOCTH, KOOPAU-
HATBHI OUEPETHOTO «BBICTPETIA») U MPOBEPSET KOPPEKTHOCTH BBOAA. [Iporpamma
JI0JKHA YMETh aBTOMATUYECKH OTIPEIEISTh MOTOIUICHNE KOPalJis 1 OKOHYaHUE
napTUU U cOO0IIATh 00 3TUX COOBITHSIX.

10.(*) Peanu3oBaTh mporpaMmy, ¢ KOTOPOl MOKHO UTpatTh B Urpy «lIaTHAImKM.
[IpaBuita Urpsel CIEYIOLIHKE.

['onoBosomMKa npecTaBiser co0oil 15 KBaipaTHRIX KOCTSILIEK C YUCTAMU OT
1 1o 15. Bce KOCTSIIKY 3aKITI0YEHBI B KBAJPAaTHYIO KOPOOKY (I10J1e) pasmMepom
4 na 4. Ilpu pa3MeleHu KOCTSIIEK B KOPOOKE OCTAeTCsl OJIHO ITyCTOE MECTO,
KOTOPOE MOKHO HCIIOJIb30BaTh JUIsl IEPEMEILIEHUS KOCTSIIEK BHYTPU KOPOOKH.
[lenb Urpsl - ynopsgouuTh pa3MelleHUEe YUced B KOPOOKE, pa3MECTUB UX IO
BO3PACTaHUIO CJIEBA HAMPABO U CBEPXY BHU3, HAUMHAS C KOCTSIIKH C HOMEPOM
1 B 1€BOM BEpXHEM YTy M 3aKaHUYMBAs TyCThIM MECTOM B ITPABOM HUKHEM YTy
KOPOOKH.

B3aumogericTBue ¢ nmporpaMMou NpOU3BOAMTCS 4Yepe3 KOHcoib. Mrposoe
noJie u300pakaercs B BU€ 4 TEKCTOBBIX CTPOK U IEPEPUCOBBIBACTCS MPU KaXk-
JIOM U3MEHEHUHU cOCTOsIHMS 1osis. [Ipu 3ampoce 1aHHBIX OT MOJIb30BATENS IIPO-
rpaMmMa cooOIIaeT, 4TO 0KMJAeT OT IOJIb30BaTeNsl (HalpuMep, KOOpIAUHATHI
OUYEPETHOI0 X0/1a) ¥ MPOBEPSAET KOPPEKTHOCTH BBOJA. [Iporpamma qoymxHa cuu-
TaTh KOJUYECTBO CJIETAHHBIX XOJI0B, YMETh ABTOMaTHUYECKH OMPEAEIATh HEA0-
MyCTUMBIE XOJ1bl, OKOHYAHUE NApPTHH U €€ TOOeIUTETISI.

Cama nporpamma HE XoauT, T.e. HE IBITA€TCS YNOPSAOYUTH KOCTSAIIKH C
LEIbI0 BEIUTPATh UTPY.

3aoanue 2

ba3oBas yacts:

HanucaTtp kanbKyJIaTop M CTPOKOBBIX BBIPAKEHHUM BUAA '<UMCIIO> <OIIe-
pauus> <yuciio>', rae <duciao> - He OTPHULATCIBHOC 1LICJI0C YHCJIO MCHBIIICE
100, 3anmucaHHOE CJIOBaMU, HampuMep "TpULaTh 4eThipe", <apudMeTHIecKas
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ornepauus™> - 0JHa u3 orepauui "mwiroc”, "Munyc", "yMHOXKUTL". Pe3ynbTar BbI-

MOJTHEHUS OTlepallii BEPHYTh B BUJIE TEKCTOBOTO Ipe/cTaBlIeHus yucia. [1pu-

Mmep calc("aBaaarh MATh IUIIOC TPUHAALATE") -> "TpUAIIaTh BOCEMB"
OdopMuth KanbKyJaaTop B BHJE (PYHKIIHUM, KOTOpas MPUHUMAET HA BXOJ

CTPOKY ¥ BO3BPAILAET CTPOKY.

PeanuzoBath MoaaepKKy ONEpamyy AeJICHUsI K OCTaTKa OT JeJIeHUs U paboTy ¢
IpoOHBIMU YncaamMu (AecaTuuHbIMU Apobsimu). [Ipumep: calc("copok oaun u
TPHUIATh OJIHA COTas pa3eIUTh Ha CeMHAANATh'") -> "11Ba U COPOK TPH COTHIX".
OO6pabateiBaTh APOOHYIO YacTh A0 THICSYHBIX BKIIOYUTENIBHO, €CIH MPH JIeTie-
HUM TOJYYaIOTCs YUCIa ¢ MEHbUIEH APOOHOM YacThIO BBIOJIHATE OKPYIJIEHUE
10 TeICSTYHBIX. CnooicHocmy: 2

Pacmmpenue 3aganus 1. Peann3oBaTh NOIIEPKKY AECATUYHON JPOOHOM YacTu
JI0 MUJUTMOHHBIX JIOJIEN BKIIFOUUTENIBHO. Peann30BaTh KOPPEKTHBIA BBIBOJI MH-
dbopmanuu 0 NepUOINYECKON 1eCATUIHOU JpoOu (TIepuoa ApoOu BILIOTH A0 4X
JecATUUHBIX 3HakoB). [Ipumep: calc("neBsITHaAUATh U BOCEMBIECST JIBE COTHIX
pa3enuTh Ha JIEBSIHOCTO JAEBATH'") -> "HOJIb W ABAAIATh COTHIX U HOJIb JIBa B
nepuoje ". Cnoocrocms 3

Peanu3oBaTh TEKCTOBBIN KaJbKYIATOP ISl BBIPAXKEHUSI U3 IPOU3BOJIBHOIO KO-
JMYecTBa omnepamuil ¢ ydyetoMm mnpuoputera omnepauuil. [Ipumep: calc("nsaTe
IUTIOC JIBA YMHOKUTh Ha TpU MUHYC ouH") -> "necsats". ([ns peanuzaiuu pe-
KOMEH/IyeTCs UCTOJIb30BATh aJITOPUTMbI OCHOBaHHBIE Ha MOJIbCKOW MHBEPCHON
3aMKCH CM. HaIpumep,
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%80%D0%B0%D1%82
%D0%BD%D0%B0%D1%8F %D0%BF%D0%BE%D0%BB%D1%8C%D1
%81%D0%BA%D0%B0%D1%8F %D0%B7%D0%B0%D0%BF%D0%B8
%D1%81%D1%8C ) Croorcrnocms 3

Pacmmpenue 3aganus 3. J[06aBUTH MOAACPKKY MIPUOPUTETA ONEPALIHI ¢ TTOMO-
b0 cko6ok. [Ipumep: calc("'ckoOka OTKpbIBaeTCs MATH IUTIOC JIBa CKOOKA 3a-
KPBIBAETCS YMHOKHUTh Ha TpU MUHYC oauH") -> "nBaauars". Crooxcnocms 3

. Jlo6aBUTh BO3MOXHOCTH HCIIOJIB30BaHMUS OTpUIATENBbHBIX uucen. Ilpumep:
calc("nsaTh MUHYC MUHYC oniuH") -> "mecTs". Croocnocmo 1

. J1o6aBUTH BO3MOXKHOCTh ONEPUPOBATH C APOOSIMU (MTPaBUIBHBIMU M CMEUIaH-
HbIMH). Peann3oBarh NOAAEPKKY CIOKEHHUS, BHIYUTAHUS U YMHOXKEHUS, JAPO-
Oeil. Pe3ynbpTaT onepaiiuii He J0HKEeH MPEACTABISTh HEMTPAaBUIbHYIO Ipo0b, Ta-
KM€ pe3yJbTaTbl HY)XHO TpeBpaliaTh B CMelaHHble Apoou. [lpumep:
calc("ouH M YETBIPE MATHIX ILTIOC MIECTh CEABMBIX ") -> "NBa M IBaIIaTh TPU
TpuALaTh OAThIX . CrodcrHocmo 3
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7. Pacmmpenue 3amanus 6. J[00aBUTh aBTOMAaTHYECKOE COKPAIICHUE TIPOOU B OT-
Bere. [Ipumep: calc("oaHa mectas yMHOKUTD Ha JABE TPEThUX'") -> "omqHA IEBsI-
tas". Crnosxcrnocmo 1

8. Pacmmpenue 3amganus 1. JIo6aBuThH onepanyivi BO3BEICHUS B CTEIIEHb U TPUTO-
HOMETPUYECKHUE ONEpaliid CUHYC, KOCUHYC, TAHT€HC U KOHCTAaHTY nu. Jlomyc-
KaeTCsl KaK MUHIMYM OJ[HA M3 ATUX (PYHKITUH B BEIPAKCHUH ¢ OOBIYHBIMHE OTIe-
parmusimu. [Ipumep: calc("nBa B crenenu yetbipe") -> "mectHaanars". [Ipumep:
calc("cuHyc OoT MM pa3nenuTh Ha YeThipe'") -> "HOJIU M CEMBCOT CEMb THICSU-
HbIX". Cnoocnocmo 1 unu 2

9. Ho6aBuTh KOMOMHATOPHBIE OMNEpAIMU MEPECTAaHOBKH, Pa3MEILIEHUS U COueTa-
Hus. [Ipumep: calc("pa3menienunii u3 Tpex o asa") -> "mects". Croscnocmo 1
unu 2

10./IlmarHOCTUPOBATH OMIMOKHU: HETPABIIIBHYIO 3aMKCh YHCIIA; HEMPABMWIBHYIO IT0-
CJIeI0BATEILHOCTD YKMCEN U onepaluii; (3aanue 1) nenenue Ha HOJb; (3aJlaHue
3) HenmpaBWJIbHYIO TOCJIEAOBATEIBLHOCTh YMCEN U omepaluii; (3aganue 4) He-
KOPPEKTHBIN OanaHC U BIOKEHHOCTh CKOOOK; (3a7aHue 6) HEKOPPEKTHYIO 3a-
nuch uncna. Cnoorcnocms 1 unu 2

3aoanue 3

ba3oBas yacTh (BBINOIHAETCS BCEMH CAMOCTOSITENBHO!):
Ha 6a3e momyneii: csv, pickle u npsmoii paGoTsl ¢ daiinamu peaan3oBarthb
ceayronuil 6a30BbId (PYHKIIMOHAI:

1. ¢ynkuuii load_table, save_table o 3arpy3ske/coxpaHeHHI0 TaOJINIHBIX
JIAHHBIX BO BHYTPCHHEE MPEACTABICHUE MOIYJISI/U3 BHYTPEHHETO MPEe/I-
CTaBJICHHS MOJTYJIS:

o (aiina popmara cSv (otaenbHbIi Moayb ¢ load_table, save table B
paMKax oOIIero makera)

o ¢aiina popmara pickle (otnensubiit Moayib ¢ load_table, save ta-
ble B pamkax o0r1iero makera), MOAYJIb HCIIOJIB3YET CTPYKTYPY JIaH-
HBIX JIJIs IPEJICTAaBIICHUS TaOIHIly, YA0OHYIO aBTOPY PadOTHI.

O TeKcTOBOro daitna (Toapko GyHkius save_table coxpansrorias B
TEKCTOBOM (paiijie mpeacTaBiIeHUe TaOIUIbl, aHAJOTMYHOE BBIBOIY
Ha rmevathb ¢ nmomoribio Gyukiuu print_table()).

[Ipumeuyanue: BHyTpeHHEE MPECTaBIECHUE MOXXET 0a3upoBaThCs Ha CIO-
Bape, re Mo pa3HbIM KJII0YaM XPaHITCs KIIUYEBbIe «aTpuOyThD» TaOJIHUILIbI, a 3HA-
YeHHsI TAOIMIIBI XPAHITCS B BUJIE BIIOKEHHBIX CIUCKOB. CTYJIEHT MOXET BHIOPATH
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Jpyroe BHYTpEHHEE INpe/cTaBlIeHue TaOJuIbl (COTJacoBaB €ro C INnpernojasare-

JeM), B TOM 4Kclie, cTyaeHThl 3HakoMmbie ¢ OOIT na Python, moryt peanu3oBath
COOCTBEHHBIN KJIaCC JUISA TaOJIULIBL.
[Tpu ompeneneHun api Moayyel MaKCUMAaJbHO ITOJIHO HCIOJb30BaTh BO3-

MOYKHOCTH cuTHatyp GyHknuii Ha Python (3Hauenwms mo ymomvaHuto, 3ara-

KOBKa/paCHaKOBKa, B T.4. MMCHOBAHHBLIX ITaPaMETPOB, BO3BPAIICHUC MHOKCCTBCH-

HBIX 3H21‘-I€HPII>1), WHTCHCHUBHO BBIIIOJIHATH IIPOBCPKU U BO36y>KI[aTB HCKIIIOYUTCIIb-

HBIC CUTYyall1H.

2. Moy ¢ 6a30BBIMM OTEpaLMSIMU HaJl TAOIUIIAMU:

O

get_rows_by number(start, [stop], copy_table=False) — momyue-
HUE TaOJMIIBI U3 OJTHON CTPOKH WJIU U3 CTPOK M3 MHTEpBaJia MO HO-
Mepy cTpoku. OyHKIHS TUO0 KOMUPYET UCXOTHBIC TaHHBIC, THO0 CO-
31a€T HOBOE MPEACTaBJICHUE TaOJUIbI, paOOTaIOIIee C HMCXOJAHBIM
HaOopoM naHHBIX (COpY_table=False), Takum oOpa3oM H3MEHEHHS,
BHECEHHBIE YEPE3 ATO MPEICTaBICHU OyAYT HAOIIOJaThCA U B UCXO/I-
HOM TabmuIe.

get_rows_by_index(vall, ..., copy_table=False) — monyueHue Ho-
BOM TaOJMIIBI U3 OJTHOM CTPOKHU WJIM U3 CTPOK CO 3HAYEHUSIMU B TIEp-
BOM CTOJIOIIE, COBIAIAIOIIMMU C MEepPeIaHHbIMU aprymMeHTamu vall,
... , VaIN. ®yHKIMSA 1100 KOMUPYET KCXOIHBIC TAHHBIC, THOO CO3aeT
HOBOE TpeJICTaBIICHUE TabJIUIIbI, paboTarolee ¢ UCXOAHBIM HAOOpOM
naHHBIX (COpY_table=False), Takum 00pa3oM H3MEHEHHMSI, BHCCCHHBIC
yepe3 3TO MPeACTaBIeHUs OyayT HAOMIOAAThCS U B UCXOJHOU Tad-
JUTIE.

get_column_types(by_number=True) — monyucHue cioBaps Buaa
cmonbey:mun_snavenuu. Tun 3uadenus: int, float, bool, str (o ymo:-
YaHMIO JJIs BeexX cTononoR). [TapameTp by _number onpexnenser Bua
3HAYCHUS CTOJIOCIT — [IEeJTOUNCICHHBIN HHIEKC CTOIOIA UITH €T0 CTPO-
KOBOE TIPEJICTaBIICHHUE.

set_column_types(types_dict, by number=True) — 3amanue cio-
Baps BuUIa cmoabey.mun_snavenui. Tun 3nadenus: int, float, bool,
str (mo ymomuaHuio IS Bcex cToj010B). [Tapamerp by number
OTpeJieNsieT B 3HAYCHHS CTOJOCI — IICJIOYMCIICHHBIA WHICKC
CTOJIOIA WJIH €0 CTPOKOBOE MPE/ICTABIICHUE.

get_values(column=0) — nmony4yenue crnucka 3HaAYCHHUIA (TUITHU3UPO-
BaHHBIX COTJIACHO THUIMY CTOJIOA) TaOIMUILI U3 CTOJI0IA JIMOO MO HO-
Mepy cToibua (1enoe 4ucio, 3HaueHue no ymonayanuio 0, 1ubo mo

MMEHH CTOJIOIA)
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o get value(column=0) — ananor get values(column=0) ans mpen-
CTaBJICHUS TaONMIBI C OJHOM CTPOKOW, BO3BpAIllaeT HE CITUCOK, a
OJIHO 3HaYCHUE (THIMM3UPOBAHHOE COTJIACHO THITY CTOJIOIA).

o set values(values, column=0) — 3amanue crucka 3HadeHuit values
JUTsL CTOJIONA TaOMUIEl (TUMU3UPOBAHHBIX COTJIACHO THITY CTOJIOIA)
1100 1Mo HOMepy CToI01A (1[eJI0e YUCII0, 3HAaYeHHE TI0 yMoadaHuio 0,
a100 MO UMEHH CTOJIONA).

o set value(column=0) — ananor set values(value, column=0) musa
TIPE/ICTABIICHUS TAOHIIBI C OJHOW CTPOKOM, YCTaHABIMBAET HE CITH-
COK 3HAYCHHI, a OJHO 3HAYCHHEC (THUIMHU3UPOBAHHOE COTJIACHO THUITY
CTOJIONA).

o print_table() — BeiBOa TaOAMIIBI HA TICYATH.

3. Jns xaxaon GyHKIMH JOIHKHO OBITh peaii30BaHa TeHepalys He MEeHee OJ1-
HOTO BUJIA UCKITFOUNTETHHBIX CUTYAITHH.

Hnousuodyanvrvle 3a0anusi:

B load table peamuzoBate load table(filel, ...) — mogaepxky 3arpy3ku Tao-
JIUIBI, pa30UTON Ha HECKOJIbKO (pailyioB (ITPOU3BOJIBHOE KOJUYECTBO (pifasioB)
(nns popmatoB csv U pickle). B cimydae HECOOTBETCTBUS CTPYKTYPhI CTOJIOLOB
(aiisioB BBI3BIBATH UCKITIOUUTENBHYIO cUTYyaluto. CroocHocmes 1

. Pacwupenue 3a0anus 1. B save table peann3oBaTh NOJIEPKKY COXpaHEHUS
TaOIHIIBI B Pa30UTON Ha HECKOJIBKO (haiiyioB (ITPOU3BOJILHOE KOJUYECTBO (hiia-
JIOB) TI0 TIapaMeTpy max_ rows, ONpeeIsIoNeMy MaKCUMaIbHOE KOJIUYECTBO
cTpok B (paiine. Daitnbl csv u pickle, momydeHnHble ¢ momoIelo save table
JOJDKHBI OBITH coBMecTHMBI ¢ load table u3 3amanus 1. Croorcrnocme 1

PeanmuzoBats ¢pynkuuto concat(tablel, table2) u split(row number) cknenBaro-
HIYIO JIBE€ TAOIMIIBI MIIM Pa30UBAIOUILYIO OJHY TAOIHILy Ha 2 110 HOMEPY CTPOKH.
Cnoorcnocmo 1

Peanu3oBath aBTOMaTU4YECKOE OMPE/IEICHIE TUITA CTOJIOIOB MO XPAHSIIIMCS B
tabnuie 3HadeHusM. OPopMUTh Kak OTACIBbHYIO (YHKIIUIO U BCTPOUTH 3TOT
dbyHKIIMOHAN Kak omniuio padotsl pynkuuu load table. Croorcnocms 1 unu 2

Peanu3oBath NOAACPKKY AOMOJHATEIBHOIO THIIA 3HAUCHUH «J1aTa U BpeMsD» Ha
ocHoBe moxyns datetime. Croocnocms 1 unu 2
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6. o6aButh Habop dyukmmii add, sub, mul, div, koTopsie obecrnedar BITIOTHE-
HUE apu(PMUTHUYECKUX OIepanuil 1 cTojo1oB tuna int, float, bool. ITpomxy-
MaTh CUTHATYPY QYHKIINN U U3SMEHEHHS B IPyTHE PYHKIIMH, KOTOPHIE TIO3BOJIST
yIOOHO BBIMOJHATH apuPMETHUECKHE OTIEPAIIH CO CTOJIOIAMH U TIPUCBaNBaTh
pe3ynbTaThl BeIU. Peasim3oBaTh pearupoBaHre Ha HEKOPPEKTHHIC 3HAYCHHS C
MTOMOIIBIO TeHepaIuy UCKITIOUNTEIBHBIX cuTyanuil. Croscrocmo 2

7. Tlo anamoruu ¢ m. 6 peanu3oBath GyHKIUU eq (==), gr (>), Is (<), ge (>=), le
(<=), ne (==), KOTOpBIC BO3BPAIIAIOT CITMCOK OYJIEBCKUX 3HAUYCHHH JUTMHHOU B
KOJIMYECTBO CTPOK CpaBHUBAEMBIX CTONONOB. Peanmm3oBaTh (QyHKIHIO
filter_rows (bool_list, copy_table=False) — nosay4ueHue HOBOW TaOJIHUIBI W3
CTPOK IJ1s1 KOTOpbIX B bool list (AJIMHHON B KOJMYECTBO CTPOK B TAOJIMIIE)
Haxoautcs 3HaueHue True. Crooxcnocmo 3

8. PeammsoBath ¢ynkimio merge tables(tablel, table2, by number=True): B pe-
3yJbTaTe CIUSHUS CO3/aeTcsl TabyiMiia ¢ HabOpoOM CTOJIOIOB, COOTBETCTBYIO-
X 00bETMHEHHOMY Ha0Opy CTOJOIIOB MCXOAHBIX TaOmull. COOTBETCTBHE
CTPOK uIeTcs 1160 mo ux Homepy (by number=True) 1100 1Mo 3HAYCHUIO UH-
nekca (1it cron6en). [Ipu BBIMONHEHUN CIUSHUS BO3MOKHO MHOKECTBO KOH-
(GIUKTHBIX CHTYyalluid. ABTOP JOJIKEH WX OMKCATh M OMPEICTUTh JOITYCTUMBIHA
croco0 peakuuy Ha HUX (B T.4. 4epe3 JOMOJHUTENbHbIE MapaMeTpbl QyHKIHUN
Y MHULMAIUIO0 UCKITIOUUTENIBHBIX cuTyaluit). CroscHocms 2

9. Peanim3oBaTh MOJHOILEHHYIO MOJJEPKKY 3HaueHUss None B HE3armOJHEHHBIX
suerikax Ta0iuibl. JomkHO paboTaTh Mpu 3arpy3Ke siueeK ¢ MpoIyCcKaMu 3Ha-
YEHUH, PY ONEepalrAaX TPUBOIAIINX K TOSIBJICHUIO MyCTHIX siY€EK, Mpu padboTe
c get u set onepauusimMu. Crnoorcnocms 1 unu 2

3aoanue 4

ba3oBas yacTh (BBINOIHAETCS BCEMH CAMOCTOSITENBHO!):

Peanu3oBarh nporpammy, KoTopasi MO3BOJIIET UTPaTh B IIAaXMaThl HA KOM-
neloTepe. BzaumopeiicTBue ¢ mporpaMmoi Mpou3BOAUTCS dYepe3 KOHCOIb (6a30-
BbIil BapuaHt). UrpoBoe mosie n3zoOpaxkaercss B BUAE 8 TEKCTOBBIX CTPOK, ILIIOC
CTPOKH ¢ OYKBEHHBIM 0003HaYE€HUEM CTOJIOIOB (cM. TpuMep Ha Puc. 1) u nepepu-
COBBIBAETCS MPU KAXKJIOM U3MEHEHUH COCTOsIHMS modisi. [lpu 3anpoce gaHHBIX OT
M0JIB30BATEJNSI TpOorpaMma cooOIIAET, YTO OKUIAET OT MOJIb30BATENs (HAIPUMED,
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MO3UIIUI0 (PUTYPBI TSI CICAYIOMIETO X0a OEbIMU; IEEBYI0 MO3UIHUI0 BHIOpaH-
HOU (bUTyphI) U MPOBEPSIET KOPPEKTHOCTH BBOAA (JIOMYCKAIOTCS TOJIBKO XOJIbI CO-
OTBETCTBYIOIIME MpaBUJaM IIAXMAaT; MOAAECPKKA POKUPOBKH, CIOXKHBIX MPABUII
JUIsl TIEIIEK W TMPOBEPKH MaTa BbIHECEHA B OT/AENIbHbIE MyHKTHI). [Iporpamma
JIOJKHA CUUTATh KOJIMYECTBO CACTAaHHBIX XO/I0B.

BCDEFGH
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Puc. 1 HpHMep H306pa)KeHI/I$I MMaxMaTHOTO ITI0JIsI B TCKCTOBOM PCKUMC

Cama ImporpamMma HE XO0OUT: T.C. HC IIBITACTC: BBIIIOJIHUTL XOAbI 3a OJJHY U3
CTOpPOH, a MMPCAOCTABIIACT ITOOYCPCAHO BBOOAUTDL XOJbI 34 OCJIBIX U YCPHBIX.

Hnousuodyanvrvle 3a0anusi:

CnpaBka o 1maxMaTHOM HOTAIlUM:

1. O6mas wuHpopmarMss O MAXMaTHOM HOTAIMM 3alUCH  TapTHi:
https://ru.wikipedia.org/wiki/IllaxmatHasi HOTaIus

2. [laptun B monHOW HoTammu: OecruiatHas 0asza (IIsI OTKPBITUS MAPTHI
HY’KHO 3apErUCTPUPOBATHCS HA pECypce) 3anrceld NapTuid B lIaXxMaTHOM HO-
TaIun (monHOM):
http://www.chessebook.com/openings.php?lan=ru&pa=pa (mis noaydenus
(haiIoB ¢ 3amMChI0 MAPTHH KOMUPYHTE TEKCT MOHPABUBIIUXCS MAPTUH B
TEKCTOBBIN (haiiyl, CKOMUPOBAHHBINA TEKCT HE MTOABEPTaTh IOMOJHATEIEHOMY
pEIaKTUPOBAHUIO U COXPAHUTH B (paiii).

3. [laptum B  coOKpallleHHOM HOoTauuu OepeM U3 OOCYXIeHUM Ha
kasparovchess.crestbook.com, HarpuMmep, u3 3TOM BETKU:
http://kasparovchess.crestbook.com/threads/8210/ (myist monydenus daiiion
C 3aIMCHI0 MAPTUN KOMUPYUTE TEKCT MOHPABUBIIMXCS IMAPTHM, PACIONO-
YKEHHBIX CIIpaBa OT OJI0OKa ¢ JOCKOW, B TEKCTOBBINA (pailyl, CKOMMPOBAHHBIM
TEKCT HE MOJIBEPrath JOMOJIHUTEILHOMY PEJAKTUPOBAHUIO (OH BO MHOTHX

25


https://ru.wikipedia.org/wiki/Шахматная_нотация
http://www.chessebook.com/openings.php?lan=ru&pa=pa
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HI0AHCaX OynmeT oTimuatbest oT maptuii ¢ chessebook.com, Tak u q0MKHO
OBITh) U COXPAHATH (pailn).

Peanu3oBath uTeHHE 3aIMCH IAXMATHON MapTUU U3 BEHIOPAHHOTO MOJIH30BATE-
nem (aiina B mostHOM HOTaruu. [lociie uTeHns nomkHa OBITE BO3MOKHOCTD JIBU-
raThCs BIEPE] U Ha3aJ [0 3alUCH MapTUH (C COOTBETCTBYIOIIMM U3MEHEHUEM
Ha noje). JlomkHa ObITh BO3MOXHOCThH B BEHIOPAHHOM MO3UIIMK TIEPEUTH U3 pe-
KMMa ITPOCMOTpa MAPTUX B OOBIYHBIN PEKUM UTPHI.

[IpoTecTupoBaTh HE MeHEe ueM Ha 20 pealibHBIX NapTUsX ¢ caiTa. CrodcHocms
2

Peanu3oBarh yTe€HUE 3aMKMCH IAXMAaTHON NapTHH U3 BEIOPAHHOTO MOJIb30BATE-
neM (daiina B cokpamieHHoi HoTanuu. [locie yTeHus: JoJKHA ObITh BO3MOXK-
HOCTb JIBUTAThCSI BIIEPEN U HA3a/ M0 3alKMCH NapTuu (C COOTBETCTBYIOIIUM H3-
MEHEeHHEM Ha moJie). JlomkHa ObITh BO3MOXHOCTh B BEIOPAHHOW MO3UIIUU TIE-
pelTH U3 pexkruMa MpOCMOTpa MapTUU B OOBIYHBIN PEKUM UTPHI.
[IpoTecTupoBaTh HE MeHEE YeM Ha 20 pealibHBIX NapTUsX ¢ caiiTa. CrnodcHocms
3 (ecnu nynkmol 1 u 2 cogmecmHo, mo CyMMAapHasi CLO#CHOCMb 4)
PeanuzoBath BO3MOKHOCTb 3aIUCH Pa3bIrPHIBAEMON IIIAXMATHOM MAPTUH B TEK-
CTOBBIN (haiisl B MOJHOM (COKpAIIEHHOM, €CJIM CTYJICHT BBIMOJHSI 3aaHue 2)
HOTAIMK. 3aMucaTh NapTUI0 MOXKHO HA JIFOOOM X0y, C UCTOpHEN BCEH mapTHH
C CaMOro Hayaja. 3amucaHHas NapTus JA0JKHA KOPPEKTHO BOCIIPOU3BOAUTHCS
B PEXKUME UTeHHUs 3anucu naptuu. CrnodxcHocms 2

Peanu3oBaTth BO3MOXHOCTh «OTKaTa» X010B. C MOMOLIBIO CHENUATBHOM KO-
MaH/Ibl MOXHO BO3BpaIllaThCsl Ha X0 (WM 3aJaHHOE KOJIMYECTBO XO/10B) Ha3a/l
BILIOTh 110 Havasa nmaptun. Croocnocmeo 1

PeanuzoBath (PyHKIMIO MOACKA3KU BbIOOpa HOBOW MO3ULMHU (UTYpBI: MOCIE
BbIOOpa (hUTryphl A1 X012 PYHKIUS BU3yaJIbHO Ha MOJIE MOKA3bIBAET MOJIA JI0-
CTYIHBIE JIJISl X0J1a UJIM (PUTYpbI CONEPHUKA, TOCTYIHbIE JIJIS B3STUSA, BHIOpaH-
HOU urypoit. Crnoscrocmo 1

PeanuzoBarh (hyHKIHIO MOJCKA3KU YTPOKAEMbIX (PUTYp: OHA BO3BpaIlaeT WH-
dopMmaruio 0 ToM, Kakue (GUrypbl XOJSLIEr0 UIpoKa cedyac HaXOASTCS O[T
00eM (T.e. MOTYT OBITh B3SITHl COIEPHUKOM Ha CIICAYIOIUN X0/1) U BU3YaJIbHO
BbIICNISIET UX Ha ToJie. DYHKIMS OTAEbHO YKa3bIBae€T HAa HaJW4Me Ilaxa Ko-
pomto. Croscrnocmo 1

ABTOMAaTHYECKH OnpeaesaTh Mar (mpaBuiia OnpeeeHUs:
https://ru.wikipedia.org/wiki/Mar (maxmartsei) ). Croscnocms 2
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8. PeammzoBaTh NOJIEPKKY BBITIOJTHEHUS! POKHPOBKH MO BCEM IIAXMATHBIM IIpa-
BrJIaM (B 0a30BOI BepcHU MOANIEPIKKA POKUPOBKU He oOs3aTenbHa). [IpaBuna
pokupoBkHU cM.: https://ru.wikipedia.org/wiki/PokupoBka . Cnoscnocmeo 1

9. Peanm3oBaTh MOJICPKKY JIJIS TICIIKU CIIOKHBIX MPABUI: «B3ATHE HA TIPOXOICH
¥ 3aMCHBI Ha IPYTUX GUTYpY TIPH JOCTIKEHUH KpaifHe# ropu3oHTam (B 6a30-
BOW BEPCUU HX MOJJICPKKA HE 00s3aTeNIbHA, HO BO3MOXXHOCTH MIEPBOTO X014 Ha
OJIHYy WJIM JBE TOpU30HTaIM - o0s3atensHO). [logpobHee o mpaBwiax cM.:
https://ru.wikipedia.org/wiki/IlpaBmna_maxmar . Crosxcnocms 1

3aoanue 5

IIpocrass anumauus
Henb padotbi: OCHOBHAS LIEb PELICHMS 33/]1a4 U3 IaHHOT'O CIIMCKA - OCBOUTH ITPU-
eMbl paboThI ¢ rpaduyecKkoil OMOIMOTEKON, & UMEHHO: MOCTPOCHHE IpadUyecKux
IPUMUTUBOB, CO3[JaHUE AaHUMAIIMH, YIIPABICHUE TJIABHBIM LIMKJIOM pabOThI MPO-
ITPAMMBL.
ITopsa0K BbINOJIHEHUS

3ananus B 3TOM 1abopaTOpHOM padboTe MperycMaTpUBAIOT UHAUBUIYAITb-
HOE CaMOCTOSITENbHOE BbINIONIHEHHE. [lpenonmaBaTens pacnpenenser 3aJaHus
MEXIy CTYJEHTaMu cllydailHbIM 00pa3om. Ha cemuHape npenogaBaTeiab MOXKET IO
3alpocy CTYJIEHTOB MOSICHUTH 33JIaHUE B YaCTU TPEOOBAHUN K BBIIOJIHEHUIO WU
CTOSIIIEH 3a 3aJJaHuEeM MaTeMaTUYeCKOM KOHIIEITIIHUEH.

Bce 3aganus nopazyMeBarOT TBOPYECKHUN MTOAXO K UX BBIIIOJIHEHUIO. 3a-
JlaHUE OMUCHIBAET TOJILKO OOLIYI0 KaHBY Mporpammbl. B mporecce BbINOIHEHUS
CTYAECHT MOKET CTOJIKHYTHCS C PSIIOM IU3aMHEPCKUX PEIICHUH - BBIOOp CKOPOCTH
aHUMAallMY, pa3Mepa 3JEMEHTOB, IBETOBOTO pEUIEHUs U Tak janee. Bee 310 j0-
JKUTCS Ha CTyJEHTa KaK Ha pa3zpaboTumka nporpammsbl. [IpenogaBaTens Bripase
OLICHUTbH YAAUHbIC PEIICHUS U CHU3UTh OLICHKY 3a HEYJJauHbIE.

[To yMonuanuto mpeaycMaTpuBaeTcsl UCIOIb30BaHue OubauoTeku tkinter.
[lo >xenaHUIO CTYJIEHTa U MO COIJIACOBAHMIO C MPENOoIaBaTelieM MOXKHO BbIOpaTh
JIpYyroil moJI0OHBIA MHCTPYMEHT pElIeHUs 3aJa4uu (pygame, pS Wiu aHaJIOTUYHbIE
rpaduueckre OUOIMOTEKH).

K xaxxnoii 3aaue npeararoTcsi JOMOJHUTENbHBIE 3aaHus (TPOHYMEpO-
BaHbl), KOTOPBIE PACIIUPSIOT WM YIUIyOJstOT JaHHoe 3aaaHue. CTyIeHT MOXET
CaMOCTOSITENILHO IPEJIOKUTH PACIIUPEHNE PYHKIIMOHAIA TPOTrpaMMbl. JomoaHu-
TEJIbHBIE 33JaHUS OLICHUBAIOTCA MIPENOIABATENIEM C YUETOM UX CIIOKHOCTH.

JIOOTHUTENBHBIE 3aJaHKsI IPELYCMATPUBAIOT CAMOCTOSTEIBHOE OCBOE-
HUE CTYJCHTOM HEKOTOPBIX MHCTPYMEHTOB - 00paOOTKH COOBITHH, PaOOTHI C dJIe-
MEHTaMH TOJIb30BaTENbCKOr0 MHTEp(eiica, padoTy ¢ MBIIIbIO U KJIAaBHATYPOIl.
Crnegyer NOMHUTh, YTO BCE 3TU HABBIKHM MPUTOIATCS ISl BHIMOJIHEHUS allbHEN-
IIKUX 3aJlaHUM.

Ilocne camMOCTOATENBHOTO BBINOJIHEHUS 3aJaHUs MPENOAABATENb MOMKET
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MOMPOCUTD CTYJCHTA MPOBECTU MyOIMYHYIO I€MOHCTPALIMIO BBIMOJHEHHOTO 3a/1a-
HUs, BKJIFOYasi yCTHbIE KOMMEHTApUU HAIIMCAHHOIO X0Ja U AJITOPUTMUYECKUX pe-
LICHUN, IPUMEHEHHBIX CTYZAEHTOM IIPU PEILICHUU 3a1a4U.

3axanus 1JIA BLINOJTHEHUS

3ee30Hoe rnone

B npou3BOJIEHOM MeCTE Ha dKpaHe TOSBIIS-
IOTCSI 3BE3/1bI, KOTOPHIE IBIKYTCS 10 HAIIPaB-
JICHUIO OT IIEHTpa dKpaHa. Jl0KHO CKIIaIbI-
BaTKCS OIIYIIEHUE IBIKESHUS HaOIrOAaTeIs
CKBO3b 3Be3HOE Toje. Chenaiite 3Be3/1b1 pas-
HOT'O pa3Mepa H I[BETOB.

1. Peanuzyiite nemxxenue B 3D, rae pazmep
3BE3/Ibl 3aBUCHUT OT PACCTOSHUSA 110 HEE.

2. CKOpOCTh IBUKEHUS PETYJIUPYETCS C
KJIaBUATYPBL.

3. MBIIIKON MOYXHO PETyJIMpOBaTh HAIpPaB-
NIEHHUE TBHXKCHUSI.

SJoxOb

Ha skpane NOCTOSIHHO TEeHEPUPYIOTCS KOH-
TPACTHBIE “KAIUIM, PABHOMEPHO JBHKYILHECS
BHMU3.

1. [To3KCIIEpUMEHTUPYUTE C TTIOTHOCTHIO
TEHEPALIUU Kallellb.
2. Karmm 1omKHbI co3/1aBaTh OLIYILIEHUE

TPEXMEPHOCTH - JAJIbHUE JIBYKYTCS MEJJICH-
Hee M MEHBIIIE B pa3Mepax.
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ConHeyHas cucmema

B LieHTpe sKpaHa HaXOJUTCS HEMOABUKHOE
COJIHIIE. BOKpyT HETro BpalllaroTCs HECKOJIBKO
[UTAHET 1O KPYTrOBBIM OpOUTaM C pa3HOM CKO-
POCTBIO M HA PA3HOM PACCTOSTHUH.

1. [TonpoOyiiTe 10OaBUTH MPO3PAYHOCTD.
2. VY minaHeT MOTYyT ObITh COOCTBEHHBIE
CITYyTHHKH.
3. Jlo6aBbTE MOSIC aCTEPOHIOB.

3aoanue 6

CioxHast aHUMaIUA

Heab padoTsl

Llenp BBINOJHEHUA 3a/ad U3 JAHHOTO CIHMCKA - IPUMEHUTH MOJYyYEHHbIE
HaBBIKH PabOTHI ¢ rpa)UKO M aHUMALMEN J1J1s1 BBIIIOJIHEHUS 00JIEe CIIOXKHBIX MPO-
extoB. Kaxknas 3agada npeanosiaraeT NpoayMbIBAHHE CTPYKTYpPbI IPOrPaMMBI, TO
€CTh 3Tall MPOEKTUPOBAHUSI.

Iopsaaok BbINOJTHEHUS!

3ajaHusl B 3TOM MPOEKTHON paboThl MpeaycMaTpUBAIOT UHAUBUIYATBHOE
CaMOCTOATENBHOE BhINOJIHEHUE. lIpenonaBarens pacnpenenser 3aAaHus MExXIy
CTyJACHTaMM CilydaiilHbIM oOpa3zoM. Ha cemmHape npemnojaBaTesib MOXET IO 3a-
IPOCY CTYICHTOB MOSICHUTb 33J]aHK€ B YaCTH TPEOOBaHUH K BBIIOJIHEHUIO WU CTO-
SIIel 3a 3aJaHrueM MaTeMaTHYeCKOM KOHIIETIIIHEH.

Bce 3amanus noapa3syMeBarOT TBOPUYECKHM MOAXOJ K UX BBIITIOJIHEHHIO. 3a-
JlaHUE OMUCHIBAET TOJILKO OOLIYI0 KaHBY Mporpammbl. B mporecce BbINOIHEHUS
CTYJEHT MOET CTOJIKHYTHCS C PSAJIOM JIU3aHEPCKUX PELIEHUH - BBIOOp CKOPOCTH
aHUMallMY, pa3Mepa 3JIEMEHTOB, IIBETOBOTO pelIeHUsl U Tak janee. Bce 310 j0-
KUTCS Ha CTyJEHTAa Kak Ha pa3paboTumka nporpammsbl. [IpenogaBaTens Bripase
OLICHUTbH YAAUHbIC PEIICHUS U CHU3UTh OLIEHKY 3a HEYJJauHbIE.

MHorue 3aiaHusi U3 JAHHOTO CIMCKa MPEANnojararoT OCBOEHUE KaKOW-TO
MaTEeMaTUYeCKOM KOHLETIINH, HEOOXOAUMOM JIsi MOHUMAaHUA 3aJaHus WM MyTen
€ro BBIMOJHEHUS. DTal UCCIIeIOBAHUS - BAKHBIA U HEOOXOAUMBINA TP HAITMCAHUU
MPUKIIATHOTO MPOTPAMMHOI0 00ECIIEUEHHUS.

Crtporo pekoMeHIyeTCsl IPU BBIMOJIHEHUU 3aJlaHuil U3 JaHHOTO COOpHHKA
UCIOJIb30BaTh OOBEKTHO-OPUEHTHUPOBAHHBIA MOIXO0J. BBl JAOKHBI cleauTh 3a
opopMIICHMEM KOJia - COOJIIOJICHUEM CTHJICBBIX COTJIAIICHUN, HEOOXO0IUMOCTH
KOMMEHTHPOBATh KOJ, €ro YMTaeMOCTH. J|OTONMHUTEIBHBIM IUTIOCOM OyJeT HcC-
MI0JIb30BAHUE CUCTEMBI KOHTPOJISI BEPCHIA.

K xaxnoii 3ajjaue npeajararoTcsi JOMOJHUTENbHbIEC 3adaHus (IPOHYMEPO-
BaHbl), KOTOpPBIE PACIIUPSIOT WM YIUIYOJSIOT JaHHOe 3aaaHue. CTylIeHT MOXET
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CaMOCTOSATEILHO MPEAJIOKUTH paciupenne GyHKIIMOHAIa TporpamMmel. JlomorHu-
TEJIbHBIEC 33/IaHUA OLICHUBAIOTCS MPETOIABATEIIEM C YUETOM UX CIIOKHOCTH.

JlonoTHUTENIbHBIE 3aJJaHUs IPEAYCMATPUBAIOT CAMOCTOSTEIbHOE OCBOCHHUE
CTYJICHTOM HEKOTOPBIX HHCTPYMEHTOB - 00pabOTKHU COOBITHIM, pabOTHI C IJIEMEH-
TaMH TI0JIb30BaTEIbLCKOT0 MHTEpdeiica, paboTy ¢ MbIIIbIO U KiaBuaTypoi. Cie-
JIyeT MMOMHUTb, UTO BCE 3TH HABBIKUA MPUTOJATCS JIJIs1 BHIOJIHEHUS JATbHEUIITNX
3aJlaHUM.

[Tociie caMmOCTOSATEIBHOTO BBITIOJHECHUS 3a/IaHUS MPETOIABATENb MOKET M0-
MIPOCUTH CTYJICHTA MPOBECTH IMyOJIMYHYIO ACMOHCTPAIIMIO BBITOJHEHHOTO 3aj1a-
HUSI, BKJIIO4asl YCTHbIE KOMMEHTApPUU HAIMCAHHOTO X0/1a U AJITOPUTMUYECKHUX pe-
ICHUH, TPUMEHEHHBIX CTYJICHTOM ITPU PEUICHUU 3a/1a4H.

1.  Deiiepsepxu (152). Ha sxkpane cimydyaitHo reHepupyroTcs QpeiiepBepKu.
Cam (eiiepBepk U €ro 4acTUIIbI UMEIOT OTPAaHUYCHHOE BpeMs Ku3HH. [[06aBbTe
re’epanuio ¢periepBepKOB Pa3HbIX 1BETOB U MPO3pavyHOCTh. [loskciepuMeHTH-
pyHMTE C rpaBUTALIUEN YACTHULI.

2. Ilpumsoicenue (113). PeanmusyliTe cucTeMy 9acTHII, KaK/Ias U3 KOTOPBIX
MPUTATUBACTCS K ONPEJEICHHOMY MECTY Ha 3KpaHe. OJIHOBpEeMEHHO, Kaxas Jya-
CTHUIIa OTTAJKUBAHUA OT TEKYIIUX KOOPAUHAT MBIIIKU. [[0OJKHO MOTYYUTHCS, YTO
Kypcop "pa3OpaceiBaeT" yacTulpl OT ceds. Hapucyiite MmectaMu IpUTSHKEHUS Ya-
CTHUIl KaKOW-HUOYAb PUCYHOK WJIU HAJANUCh. Peain3yiiTe UMIOPT pUCYHKA U3
BHEIIIHETO (aitna.

3. Anumayus kpyea (78) C mOMOIIBIO MOJISPHBIX KOOPAUHAT PEaTU3yI0-
niee NpeBpalieHrue Kpyra B TPEYTrOJbHUK KaK Ha IPUBEICHHON aHUMALIUH

4.  Ilanopommuux bapucau (48) llpy momoIiiy HHTEPAKTUBHOTO aITOPUTMA
MOCTPOMNTE U3 TOUCK (ppakTaibHyt0 Gurypy. Manumynupys napameTpamu ypas-
HEHUs, TIOJIYYUTE JIPYTUe BUIBI (PpaKTAIbHBIX PACTCHU.

3aoanue 7

IIpocThie Urpsl

Heab padoTsl

Ilenb BBITIOTHEHUS] PaOOT U3 JAHHOTO CIHUCKA - MPUMEHHUTh Ha MPAKTUKE
HaBBIKK pa0OThI C IBYMEPHOM aHMMaIMel B pa3pabOTKe MPOCTHIX apKaIHBIX UTP
U TOJyYUTh HABBIKU KOMaHJIHOU paOOThI, TPOCKTUPOBAHUS U YIPABJICHUS JJIU-
TeJbHOU pa3paOOTKOM.

ITopsiA0K BHINOJTHEHUS

3amanust B 9ToM 1abopaTopHOi paboTe MpenyCcMaTPUBAIOT CAMOCTOSTEIh-
HOE BBINOJHEHHE B MaJbIX rpynnax (2 yenoseka). [IpenomgaBarens pacnpenensier
3aJlaHus MEXIY CTyJICHTaMH ClydyailHbIM 0Opa3oM. Ha ceMuHape mpenomaBatenb
MOKET TIO 3aMpoCy CTYICHTOB MOSICHUTH 3aJaHUE B YaCTH TPEOOBAHMI K BBITTOJI-
HEHUIO WIM CTOSILEH 3a 3aJaHHEM MATEMATUYECKON KOHIICIIIHUEH.
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Bce 3amanus noapasyMeBarOT TBOPYECKHUM MOAXO/A K UX BBIIOJIHEHUIO. 3a-
JJaHUE ONUCBIBAET TOJBKO OOLIYI0 KaHBY Mporpammsl. B mporecce BbINOIHEHUS
CTYAEHT MOKET CTOJIKHYTBCS C PSIIOM IU3aMHEPCKUX PEIICHUH - BBIOOpP CKOPOCTH
aHUMallMM, pa3Mepa 3JIEMEHTOB, LIBETOBOTO PEILIEHUS U Tak jainee. Bece 310 J10-
KUTCS Ha CTyJIEHTa KaK Ha pa3paboTuuka nporpaMmmsl. IIpenogaBaTens Bopase
OLIEHUTh YJJauHbIE PELICHUSI U CHU3UTD OLIEHKY 3a HEyJIauHbIC.

3a1aHus U3 JAHHOTO CIMCKAa IMOCTPOEHBI Ha KJacCMUecKux urpax. K kax-
JIOMY 3a/IaHHMIO IPUJIAraeTCcsl aHUMallysl, WJUTFOCTPUPYIOLIAs MEXaHUKY Urpbl. [1pu
pa3paboTKe UTP PEKOMEHIYETCsS MPEABAPUTEIHLHO O3HAKOMHUTCS C CYIIECTBYIO-
IIMMU pealn3alysMy, NPaBUJIaMA UTPbl U UX BapuauusaMmu. Ciaeayer B NEPBYIO
ouepellb pean30BaTh UMEHHO KJIACCUYECKUM BapUaHT JaHHOW urpsl. 1Ipum xema-
HUU B MEXAHUKY U MPABUIIA UTPHI MO)KHO BHECTH U3MEHEHUS.

Pa3paboTka nporpaMM M3 JaHHOTO CHHMCKA MOKET MPEIonarate padoTy ¢
rpaUyecKuMu 3JI€MEHTaMU - (DOHOBBIMU H300paKCHUSIMH, CIpalTaMH, MOJe-
asivu. [1o BO3MOKHOCTH clieAyeT co37aTh 3TH 3JIEMEHTBI CAMOCTOSATENBHO (3TO MO-
KET CTaTh OTJEIBHOM POJIBIO CTY/ICHTA B IPOEKTE), TMO0 HAaUTH CBOOOAHO pacipo-
CTpaHsIEMbIE BAPUAHTHI.

Crtporo pekoMeHAyeTCsl IPU BBINOJIHEHUU 3a/laHui U3 JaHHOIO COOpHUKA
UCIOJIb30BaTh OOBEKTHO-OPUEHTHUPOBAHHBIA MOIXO0J. BBl JOKHBI cleauTh 3a
oopmiieHneM Kona - COOJIOAEHHEM CTHIIEBBIX COTJAlllEHUH, HEOOXOJIUMOCTU
KOMMEHTHPOBAThH KO, €ro YuTaeMocTH. CTpOro peKOMEHIyeTCsl UCIOJIb30BaHHE
CUCTEMBI KOHTPOJIS BEPCUM JUIsl OPTraHU3aUU KOJUIEKTUBHOM padOTHI.

[Tocne caMoCTOSATENBHOTO BHIMIOTHEHUS 33JJaHUsI ITPENO01aBaTeNIb MOXKET
MOMNPOCUTH CTYJIEHTA MPOBECTH MYOIMYHYIO JEMOHCTPALIMIO BBITIOJHEHHOTO 3a-
JaHWsl, BKIIIOYAsl YCTHbIE KOMMEHTApHH HAMMMCAHHOTO X0/ U aJTOPUTMUYECKUX
pELIeHH, MPUMEHEHHBIX CTYACHTOM IPU PELICHUH 3a]1a4yu.
Agar.io oo o
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bnex [[ocex

Space invaders

Kpurepuu 0a1jJbHOH OLEHKH PA3JHYHBIX (DOPM TEKYIIEro KOHTPOJIS
yCIeBaeMoOCTH

Kpurepuu 0amuibHON OLIEHKU Pa3IMYHBIX (POPM TEKYIIErO KOHTPOJIS yCIie-
BAEMOCTH COJIEPKATCS B COOTBETCTBYIOIIMX METOJAMYECKUX pPEKOMeHmanusax Jle-
napTaMeHTa aHaJIh3a JaHHBIX U MAIIMHHOTO 00y4YeHUs

7. ®OHJ OLIEHOYHBIX CPEACTB /ISl POBEAEHUSI TPOMEKYTOUHON aTTecTaluu
00y4yarouuxcs 1no JUCUUIJINHE:

IIepedyeHb KOMIIETEHIIUN C YKA3aHUEM UHIUKATOPOB UX JOCTUKEHUS B MPO-
1ecce 0CBOEHUs 00pa30BaTEIbLHOM MPOrpaMMbl COJEPKUTCS B pasaene 2. «llepe-
YeHb NIAAHUPYEeMbIX Pe3YTbmamos 0C80eHUsl 00paA308amebHOL NPOSPAMMbL (nepe-
YeHb KOMNEemeHYull) ¢ YKa3saHuem UHOUKAMOopOo8 ux O0CMUNICEHUs U NAAHUDYeMbIX
pe3yibmamos 00yueHus no OUCYUNTUHEY.

TunoBbie KOHTPOJILHBIE 3aIaHUS UJIM MHbIE MAaTePUAJIbI, HEOOXOAUMBbIE J1JI
OLICHKU MHIUKATOPOB J0CTHKEHUS KOMIIETCHIUI, yMEHUIl U 3HAHUI

HaunmenoBanue | HammeHnoBaHue PesynpTaTer  00yde- TunoBsie KOHTPOJIbHBIE
KOMIIETECHIIUU WHJIMKaTOpPOB J10- | HUs (YMEHUS U 3Ha- 3a/1aHUS
HUS), COOTHECEHHBIE
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CTHOKCHUSA KOMIIC-

C MHJHUKaTOpaMu J10-

TEHIHU CTIDKEHHSI  KOMIIe-
TEHIUU
CrnocoGHOCTh 1.Yerko omnuchl- | 3HATH: Boimonnute 006paboTKy TeKCTO-
OCYLIECTBIISITH | BAET COCTaB M | COCTaB M CTPYKTYpY | Boro ¢aiiia, B KOTOPOM 3aduK-

MTOUCK, KpUTHYE-
CKH aHaTU3UPO-
BaTb, 0000IIATH
U CHCTEMATHU3U-
poBath HHGOP-
MAaIl1I0, UCIIOJIb-
30BaTh CHCTEM-
HBIU DOIXOM I
penieHus 1o-
CTaBJICHHBIX

3ama (YK-10)

CTPYKTYpY TpeOy-
eMbIX JaHHBIX W
nHpopManuu,
IPaMOTHO peaju-
3yeT MpOoIeCChl UX
cbopa, 00paboTKH
W HHTEpIpera-
IUH.

TpeOyeMbIX JTaHHBIX
u uH(pop™MaIun.

YMeTh:
IrPaMOTHO peaTn30-
BarThb MIPOIIECCHI

cbopa, 0OpabOTKH U
MHTEpIpeTaluu JaH-
HBIX 1 MHQOpMaIIHH.

CUpOBaHbI (PaKThI MPOAAK, HEOO-
XOJUMOTO I TIOJCYETa CyM-
MapHBIX MPOJIAXK MO PA3IUYHBIM
reorpauecKuM  TOoJIpasene-
HusiM ¢upmbl. Ha ocHoBe mouty-
YEHHBIX JaHHBIX cocTaBbTe CSV
(daiin, XpaHAMHWA TOJyYCHHBIC
pe3yabTaThI.

Onummmre  crpykrtypy  CSV
¢daiina ¢ukcHpyomero QaxTel
npojax, HeoOXOIUMOro s

MOJICYeTa CYMMAPHBIX MPOJaXK
10 pa3IMYHBIM TeorpaguuecKum
noJIpa3aeieHusIM (UPMBIL.

2.000CHOBEIBAET
CYITHOCTBH IIPOHUC-
XOJSIIErO, BBISB-
JSET 3aKOHOMEP-

3HaTh:
3aKOHOMEPHOCTH
peaM3yeMbIX Ipo-
IIECCOB U TIPHPOIY

OnummMre 3aKOHOMEPHOCTH/Ba-
puabenbHOCTh B CHHTAaKCHYe-
CKUX KOHCTpYyKIusax Python mis
paboThl CO CHUCKAaMH M CJIOBa-

HOCTH, NOHHMMAeT | HUX BapuabenbHO- | PSAMH.

NpUpOAYy Bapua- | CTH.

O€eNbHOCTH.

Ymern: Omnpenenure KOIMYECTBO HJle-

ONPEAEIATh 3aKO- | MEHTOB CIIMCKA, 3HAYEHHs KOTO-
HOMEpPHOCTH H3y- | PbIX COBMAJAIOT C KIIIOUYaMU 3a-
4aeMbIX MPOLIECCOB | JAHHOIO CJIOBaps M KOJIMYECTBO
U JaHHBIX, BBISB- | JIEMEHTOB CIIMCKA, 3HAYEHUS KO-
JATh TPUPOAY HX | TOPHIX pPaBHBI 3HAUYEHUSIM B CIIO-
BapuaOeIbHOCTU. | Bape.

3.@opmynupyer | 3HaTh: OnummMre noaxoabl UCHOJb3Yye-

MpU3HAK Kjaccu- | OcoOeHHocTH mHpu- | Mble B Python nns rpynnupoBku

¢ukanuy, BbIJE- | 3HAKOB KiIacCU(H- | QYHKIMHA, OPUEHTUPOBAHHBIX HA

Js€eT COOTBET- | Kaluu M OLEHKH | 00pabOTKY OJHOTHUITHBIX OOBEK-

CTBYIOIIME €My | pe3yJbTaTOB KJac- | TOB U pelIeHne OJIM3KUX 3ajau.

TPYIITBI OJTHOPO/I-
HBIX «OO0BEKTOBY,
UICHTUQUIHUPYET
obmue cBoifcTBa
JJIEMEHTOB  JTHX
TPYIII, OLIEHUBAET
MOJTHOTY Pe3yJb-
TaTOB Kjaccugu-
Kalliu, TI0Ka3bl-
BaeT NPUKIAJHOE

cuduKaImm.

YMmern:
pa3pabaTsiBaTh
MIPOTrpaMMHBII
KO, BBIIOIHAIO-
nmi  Kimaccuuka-
M0 10 0003Ha-
YCHHOMY npu-

BrimonauTe Kmaccuukaumo ¢
WCIOJIb30BaHNEM OWHAPHOTO Jie-
peBa. OnieHuTe KOJIUIECTBO OIe-
panuii u ryOuHy epeBa
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Ha3Ha4YCHUC KJacC-

3HaKy, OPUEHTUPO-

cU(pUKALNOHHBIX BaTbCsi B  Cyllle-
TPYIIL. CTBYIOLLIEM  KOJ€,

OLICHUBATh  IIOJI-

HOTY pE3yJbTaToOB

KJIacCU(PUKAIINH.
4.I'pamoTHO, JIO- | 3HATH: Cdopmupyiite COOCTBEHHBIE
TMYHO, apryMeH- | OCHOBBI  JIOTHYe- | CY)KIEHUS O HPUMEHHUMOCTH
THpOBaHO GopMuU- | CKHX  paccyxnie- | Python mist pemenus 3amad ma-
pyer CcOOCTBEH- | HHUN, aprymMeHTa- | HIIMHHOrO OOy4eHUs.
HbIE CYXXJEHUS W | IMU, OLICHKU CBOUX
oneHku.  OTnu- | CyKeHud U pac-
gaeT (aKkThl OT | CYXIEHUH IpYyrux
MHEHUH, UWHTEp- | YYaCTHUKOB.
nperanuii, oue-
HOK U T.J. B pac- | YMeThb: Boinmonnute 3amauy mocTpoeHHs
CYXXJEHUSX JIpY- MPOBOJUTH CpaB- | OMHAPHOTO JIepeBa ABYMs CIIOCO-
rMX YYaCTHUKOB HUTENbHBIA  aHa- | 0aMu: HAa OCHOBE CIMCKOB M Ha

JESTCIILHOCTH. aU3 MHEHUH, WH- | OCHOBE Y3JIOB M cchulok. Ore-
TEepIpeTaIuii, ome- | HUTe 3PPEKTUBHOCTH PAOOTHI
HOK M T.J. B pac- | KaXJ0ro crocooa.
CYXIEHUSX JIpY-
TMX  YYaCTHHUKOB
JeSITEIIbHOCTH.
5.AprymMeHTHpO- | 3HAThb: ChopmynupyiiTe 3agauu mo 00-
BaHHO WM JIOTUYHO | OCHOBBI apryMeH- | pabOTKE MacCHBOB, KOTOPBHIE BBI
MIPEJICTaBIISCT THPOBAHHOTO U JIO- | CMOKETE PpEIIUTh Ha OCHOBE

CBOIO TOYKY 3pe-
HUS TTOCPEICTBOM
U Ha OCHOBE CH-
CTEMHOT'0 OIThCa-
HUSI.

TMYECKOI0 PacCyxX-
JICHUSL.

YMmerThb:

MPOBOJIUTH CHUCTEM-
HOE OIMCaHWE CBOEH
TOYKHU 3pEHUs, Ipel-
CTaBILITHL €€ apry-
MEHTHUPOBAHHO U JIO-
TUYHOIO

s3bika Python

Brickaxkute CBOIO TOUKY 3pEeHUS
o mpuMeHuMocTH Python st co-
31aHUS  KPYNHOW KOPIOpPATHB-
HOM TpPaH3aKIIMOHHOW CHCTEMBI
Ha S3bIKE MPOrpaMMHPOBAHUS

Python.

CrnocoGeHn mpo-
CKTHpOBaTh U
peaT30BhIBATH
MIPUKJIAIHbIE
MPOrpaMMHBIC
CHCTEMBI B COOT-
BETCTBHH C aHa-
JIM30M 33Jauil U
TpeOoBaHUI K
uum. (ITKH-4)

1./lemoHCcTpHpYET
0a30BbI€ 3HAHUS O
CYIIECTBYIOIIUX
MaTeMaTHYECKUX
METOJax U CHCTe-
MaxX TPOTpaMMHU-
pOBaHUSI.

3HaTh:
CYIIECTBYIOIINE
MaTeMaTH4YECKHUE
METOJIBI;
CYILIECTBYIOIINE
CHCTEMBI IIpOrpaM-
MUPOBAHUS.

YMmerh:

BBINOJIHATh  BBIOOD

Brimonnute 00paboTKy TeKCTO-
Boro (aitnia, B KOTOpoM 3aduK-
CHpOBaHbI (PaKThI Mpogax, He0O-
XOJUMOTr0 Ui TOJCYeTa CyM-
MapHBIX MPOJIaX MO Pa3IUYHBIM
reorpaduyeckuM  Toapaszene-
HusM ¢upMmel. Ha ocHoBe moay-
YeHHBIX JaHHBIX cocTaBbTe CSV
Gbaitn, XpaHALMA OTyYeHHbIE
pe3yNbTaThI.

Omnmure  crpykrypy  CSV
¢aitna ¢dukcupytomero (GaxTbl
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MaTeMaTUYECKUX Me-
TOJOB M CUCTEM TIPO-
rpaMMHUPOBAHHS He-
00XOAMMBINA 1JIs pe-
LICHUSI KOHKPETHOMN
3aJa4H.

MpoJaX, HEoOXOIUMOro ISt
MOJICYETa CYMMApHBIX IPOJIAXK
0 PA3JIMYHBIM reorpapuIecKuM
noJipa3eieHUusIM (GUPMBI.

2.Mcnonb3yer u
ajanTupyer  Ccy-
IIECTBYIOIIUE Ma-
TEMaTHYECKHE

MECTOABI n CH-
CTEMBl TPOTpaM-
MHPOBaHUMA JJIsL
peuieHuss  Tpu-
KJIaAHBbIX 3a4a4.

3HaTh:
CYIIECTBYIOIINE
MaTeMaTHYECKHUE
METObI U CHCTEMBI
porpaMMHUpOBa-
HHA.

YMmeThb:

YMGTB aILaHTI/IPOBaTI)
CYILIECTBYIOIIUE Ma-
TECMATUYCCKHUC ME-
TOOBI M  CHCTEMBEI
IpOrpaMMHUPOBaHUS
JUIS pelieHusl TpH-
KJIaJHbIX 3a7a4.

Onummre 3aKOHOMEPHOCTH/Ba-
puabeNbHOCTh B CHHTaKCHYE-
CKMX KOHCTpYyKuusax Python s
paboThl CO CNHMCKaMHU M CIIOBa-
pAMH.

Onpenenure KOIUYECTBO 3Jie-
MEHTOB CITMCKa, 3HAYCHHS KOTO-
PBIX COBIAJAIOT C KIIOUYAaMU 3a-
JAHHOTO CJIOBapsi M KOJIMYECTBO
3JIEMEHTOB CITUCKA, 3HAYEHUS KO-
TOPBIX PaBHBI 3HAUYCHUSM B CJIO-
Bape.

3.Bnaneer HaBEBI-
KaMH MPOEKTUPO-
BaHHMS U pa3pa-
OOTKH KOMIIOHEH-
TOB  Iporpamm-
HOro ooOecrede-
HHS Ha OCHOBE CO-
BPEMEHHBIX Tapa-
JIUTM,  TEXHOJIO-
THH W S3BIKOB
MporpaMMupoBa-
HUS.

3HaTh:
COBPEMEHHEBIE
SI3BIKH IIPOIPaMMHU-
poBaHus,
COBpEMEHHBIE TeX-
HOJIOTUH IIpOrpaM-
MHPOBaHHUS

YMmeThb:

MIPOEKTUPOBATh u
pa3pabaTheiBaTh KOM-
MOHEHTHI TIPOTpPaMM-
HOrO oOecreueHus
Ha OCHOBE COBpe-
MEHHBIX Mapajurm,
TEXHOJIOTUH ® S3BI-

Onumure MoAXOAbl UCHOJb3Yye-
mble B Python mist rpynnupoBku
(GyHKIMN, OpPUEHTHPOBAHHBIX HA
00paboOTKy OJHOTHIHBIX OOBEK-
TOB U pEIIeHHEe OJIM3KUX 3a/1ad.

Breimonnute knaccuduxanuio c
WCIIOIh30BaHUEM OMHAPHOTO Jie-
peBa. O1leHUTe KOJIMYECTBO OIe-
panuii 1 TIiyOuHy JepeBna.

KOB TPOTrPaMMHUPO-
BaHUs.

4. Ilpumenser me- | 3HATH: Cdopmupyiite COOCTBEHHBIE

TOAbI MAIIIMHHOI'O METOAbI MallluH- | CYXXICHUA (6} MMPUMEHUMOCTHU

oOy4yeHus ans pe- | Horo  oOydenus | Python mnsa pemenus 3amau ma-

IEHUST TIPUKIA]I-
HBIX 3ajJa4 aHa-
JIM3a TaHHBIX.

JUTSL PEIICHUsI TIPU-
KJIQTHBIX 3a7a4
aHaJii3a JaHHBIX.

YmMmern:

MPUMEHSTh METOJIbI
MaIIuHHOTO 00yde-
HUg Jid  PCIICHUA

ITUHHOTO OOYYEHHS.

BrimonHuTe 33189y MTOCTPOCHHS
OMHAPHOTO JiepeBa IBYMsI CIIOCO-
0aMHM: Ha OCHOBE CIIMCKOB M Ha
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MPUKIAIHBIX 33734 | OCHOBE Y3J0B M cChUIOK. Orre-
aHaJu3a JaHHBIX. HUTEe S(OPEKTUBHOCTh PabOTHI
Ka)KJI0ro crocoba.

Ilpumepnsvie 60npocevl 014 NOO2OMOBKU K 3a4emam:
1 cemecTp

Oynkunu Moy math.

Wuctpykuus if...else.

Wuctpykuus nukia while.

Wuctpykuus nukia for.

OyHKIMA range.

Crpoxku. Onepanuu HaJl cTpokamu (+, *, in, 1OoCTyn 1Mo UHACKCY [], momyde-
Hue cpesza). Oynkius len.

Mertoasl ctpok: strip, find, count, replace.

8. Cmucku B Python. Co3nmanue: cozmanue mycToro CImcka, METosl append,

o0k whE

~

split, ¢pynkuus list. ['eHepaTopbl CIUCKOB.

9. Co3panme xonmu ciucka (cpe3sl, pynkiuu list u deepcopy).

10.OcHoBHBIC onepanuu Haj criuckamMu (+, *, in, JOCTYII IO UHJEKCY [], momy-
yeHue cpesa). [lepebGop 3y1eMEeHTOB cIuCKa.

11.lo6aBneHue 1 ymajieHHE 3JIEMEHTOB CIucKa (MeTonbl append, insert, pop,
remove). Mertozsl reverse, join. ynkius map.

12.CoptupoBka cnuckoB. [lapameTpsl MmeTona sort: key, reverse.

13.Koptexn. Cozmanne. Co3manne MycTOro KOpTeka W KOPTEKa M3 OJIHOTO
anemenTa. Onepanuu (+, *, in, JOCTYII MO UHJEKCY [ ], MOJIydeHue cpesa).

14 . ®ynkuu tuple, len.

15.PacmakoBka Mmocyie10BaTeIbHOCTH.

16.CnoBapu. Co3nanue cioBapsi. @ynkiuu dict, zip.

17.0Oneparuu Haa cnoBapsmiu ([, in, del). dynkrms len.

18.ITepebop amemeHTOB cioBaps. MeTtoasl get, clear, copy, keys, values.

19.MuoxectBa. Coznanue. ®ynkiuu set, len.

20.0Omnepanuu HaJa MHOXKECTBaMU: 1n, |, &, -, *, <=, >=, <, >, ==, MeTobI add,
discard.

21.Co3nanue 1 BbI30B (QyHKITHU.

22.Ilepenava aprymenToB B pyHkiuto. HeoOs3arenbHbie mapameTpsl PyHKITHI.
@DyHKIUU B Ka4€CTBE apTyMEHTOB.

23.I'mobanbHbIE U JTOKAJIbHBIE IEPEMEHHBIE.

24.AnoHuMHbIE (DYHKITUH.
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25.Co3nanue u ucrosb3oBanue Moaynen. Mucrpykiuu import u from.
26.ITakeTsl. Mcrioyib30BaHUE TTAKETOB.

2 ceMecTp

Wuctpyknus try ... except ... else ... finally.
HucTpyKuuu raise u assert.

Wuctpykuus with ... as.

Kitaccel BCTpOCHHBIX UCKIIFOUEHUN.

ARSI

Pabota ¢ TekcToBbiMu (aitmamu. OTkpbiTHE (aiina (GyHKIMS open) U 3a-

kpbiThe (aiina (Metox close). UteHue TekcroBoro ¢aiia (Meromsl read,

readline, readlines). Ilepe6op cTpok datina B riukiie for. 3anuch B TEKCTOBBIN

daiin (meton write, pyHKIuUs print ¢ mapameTpoM file).

6. Coxpanenue o0bekToB B (haitn (pyakmum dump u load moayss pickle).

7. Tlonsarue xnacca u o0bekTa. OnpeaeneHre Kacca U Co3jaHue dK3eMIUIIpa
KJjacca.

8. Meronsi knacca. [lapamerp self. Ctatudeckue MmeTonbl. 3aKphIThIe METOIBI.

9. ATpuOyThI KJIacca U SK3eMIUIsIpa Kiacca. Jloctyn k arpudyTy. 3aKpbIThIE aT-
pUOYTHI.

10.CgoiictBa. Co3qaHue U UCTIOIB30BAHUE CBOMCTBA.

11.Hacnenosanue. bazoBblii 1 Tpon3BOIHBIN Ki1acchl. [lepeonpeaenenue MeTo-
JIOB.

12.Cnennanbabie MeTonbl. [leperpyska oneparopos.

13.dyuxuuu map, filter, reduce, any, all.

14. Jlexopatopsl QyHKITHIA.

15.UtepaTopsl.

16. ®yHKIIUU-TEHEPATOPHI.

17.Maccussl. Mcnonbs30BaHuE MacCCUBOB.

18.Crexu. Ucnons3oBanue cTekoB. Peanmusaius creka.

19.0uepenu. Ucnons3oBanue ouepenu. Peanuszanus ouepeau.

20.Cas3HbIC crMCKU. Vicnonb30BaHUE CBA3HBIX CITUCKOB. Peanmu3anmst CBA3HBIX
CITUCKOB.

21.bunapusie nepeBbs. Mcnonp3oBanrne OMHApHBIX JAepeBheB. Peanuzarnus 6u-
HApHBIX JICPEBHEB.

22.buHapHbIN MTOUCK.

23.0O0MEHHbIE COPTUPOBKHU.

24.Copruposka [llenna.

25.bpIcTpas copTUpOBKa.
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©oOoN Ok owdE

11.111aG7a0H MPOEKTUPOBAHMSL:
12.111a6510H MPOESKTHPOBAHUS:
13.111a6510H MPOESKTUPOBAHUS:
14.111aG10H MPOEKTUPOBAHMUSL:
15.111aG10H MPOEKTUPOBAHMUSL:
16.111aG10H MPOEKTUPOBAHMUSL:
17.111aG10H TPOEKTUPOBAHMSL:
18.111a6510H MPOESKTHPOBAHUS:

[1ab10H IPOEKTUPOBAHUS:
[ITaba0H MPOEKTUPOBAHMSL:
[ITaba0H MPOEKTUPOBAHMSL:
[ITaba0H MPOEKTUPOBAHMSL:
[ITaba0H MPOEKTUPOBAHMSL:
[1ab10H NIPOEKTUPOBAHUS:
[ITa610H NPOEKTUPOBAHUSL:
. [I1aGioH NpoeKTUPOBAHUS:
10 [ITaG0H MPOEKTUPOBAHMUSL:

3 cemecTp

OcHOBHBIC IMPUHOUIIbLI 06T)CKTHO-OpI/IeHTI/IpOBaHHOFO IMPOCKTUPOBAHUA].

uHTepdeic
JIeIETHPOBAHHUE.
(babpUUIHBII METOT
abctpakTHas Gpabpuka
CTPOUTEIND

ajanTep

MOCT

JeKOpaTop

dacan

IIETTOYKa 00s3aHHOCTEH
KOMaHa

MTOCPETHUK
HaOJII0IaTEeIh
COCTOSIHHE

CTpaTerus
ITOCETUTEINH
IA0JIOHHBINA METO/I.

19.CoObITHITHO-OPUEHTHPOBAHHOE TIPOTPAMMHUPOBAHUE.
20.Co0pITust 1 00pabOTUMKU COOBITUN. BUBI COOBITHIA.

21.CoObITHS MBIIIN U KJIABUATYPHI.
22.tkinter, PyQt, PyGTK — 0cOO€HHOCTH U OTIHYHSL.
23.I' maBHBINM LUK IPOTPAMMBI.

24.OCHOBHBIC DJIEMEHTHI YIIPABIICHUS: KHOTIKH, TIOJI3YHKH, MOJISI BBOJA.

25.Pabota c rpaduxoii.

26.Pabota ¢ nytsimu B Windows u Linux.
27.0cHoBHble (hopmaThl Xpanenust nanHbix: CSV, XML, JSON.

COKETHI.

ok whE

MHOTOIMOTOYHOCTb.

4 cemecTp

[Tonyuenue u pazoop HTML-ctpanu.
bubmuorexku HTML-napcunra.

KineHT-cepBepHBIC IPHIIOKCHHS.
O6pamenue k BaenHUM API.
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7. bubanoTexu MHOTOMOTOYHOCTH U MHOTOTIPOILIECCHOCTH.

8. OtnpaBka U MOITy4YEHHUE IEKTPOHHBIX ITHCEM.

9. OcHoBHbIE BUIbl TECTUPOBAHMSI IPOTPAMMHOI0 00ECIICUEHHUS.
10.MozaynapHO€E U UHTETPALIMOHHOE TECTUPOBAHUE.

11.TToHsiTHE pETPECCUU U PETPECCHOHHOTO TECTUPOBAHHSI.
12.bubnmoTeKu aBTOMaTU3UPOBAHHOTO TECTUPOBAHMS.
13.Pa3paboTka yepe3 TeCTHpOBaHUE.

IIpuMepsl 3a1aHnil AJI MOATOTOBKH K 3a4eTy
1 cemecTp

1. Yemy OyneT paBHO 3HaUYECHHE MEPEMEHHON A MOCIe BBITIOTHEHUS Omepa-
Topa:

A =[i+10 for i in range(5,0,-1)]

2. Nmeetcs crpoka S="1234567890”. Uemy paBHO 3HaueHme S1, ecnm

S1=9[1:2] + S[4: :-1]

3. Ucnonw3ys reneparop ciaoBapei, 1S 3aJaHHOTO HATYPaJbHOTO YKciia n
co3fiaiite ciaoBaph D, B KOTOpOM OyJI€T pOBHO N 3JIEMEHTOB. DJIEMEHTaMHU CIIOBaps
spisttores {°s1°:10, ‘s2’: 20, ‘s3°: 30, ...}, T.e. 3HaUCHHE paBHO HOMEPY dJIEMEHTA
(mymeparus ¢ 1), yMmHO)KeHHOMY Ha 10, a KJIFOY COCTOUT U3 CUMBOJIA ‘S’, K KOTO-
pOMY JIONIHCAaH HOMED.

2 cemecTp

1. Umeercsa criucok L Buma [[1, 3, 65], [11, 5, 6], [15, 33, 11]]. OrcopTu-
PYHTE CIIMCOK 110 BO3PACTAHHUIO MTOCIICTHETO 3HAUCHUS DJICMEHTA.
2. Tlocne BBIMOTHEHUS TPUBEACHHOTO KO/Ia OyIeT HaleyaTaHo ...
def data(d=[]):
d.append(1)
return d

a=data()
b=data()
c=data([3])
print(b,c)
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a) [1] [3]

b) [2] [4]

c) [1,1] [3,1]

d) [1,2] [3.4]

e) byner BeiBeieHo coobtienne 06 onmmoke

3. Ilocrne BeIMOIHEHNS IPUBEACHHOTO KO/1a OYJIET HameyaTaHo ...

class Class1:
def __init__(self, n):
self. x=n

def gx(self):
return self. x+2

X = property(gx)

c=Class1(2)
print(c.x)

a) 2

b) 4

¢) None

d) Bo3HukHeT ommoOka

3 cemecTp

1. ITpueaute npumep npuBatHoro [P-anpeca
a.196.168.0.1

b.127.0.0.10

c. 87.250.250.242

d. 173.194.73.113

2. IlpuBenute npumep myonuunoro [P-agpeca

a. 8.8.8.8
b.127.0.0.1

c. 196.168.0.1
d.10.38.51.16
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3. CornaieHue o NOpsAAKE U Croco0e CBA3U MEXKITY KOMIIBIOTEPAMH 3TO:

a. CETEBOM MPOTOKO
b.ceTeBoii uaTepdetic
C. KOMMYTaIIUs
d.ampecarus

4. Kak Ha3bIBaeTCs cCaMblil pacClipOCTPaHEHHBIN CTaHIAPT HA APXUTEKTYPY
JIOKaJIbHBIX CETEH HAa OCHOBE KaOEIbHOTO COCIMHEHMUS

a. Ethernet
b.Wi-Fi

c. TCP
d.GlobalNet X

4 cemecTp

1. ITpueaute npumep cranaaprta u3 cepuu IEEE 802

a. Wi-Fi
b.BuTas napa
c. POSIX
d.USB

2. HazoBuTe KOMaHAy, OTOOpaKArOIIyl0 OCHOBHYIO MH(GOPMAIIUIO O CeTe-
BEIX noakiroueHusx B OC Linux

a. ipconfig
b.ifconfig
C. netstat
d.traceroute

3. HazoBute komaHy, OTOOpaKAIOIIYI0 OCHOBHYIO HH(GOpPMAIINIO O CeTe-
BBIX noakoueHusXx B OC Windows

a. ifconfig
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b.ipconfig
C. netstat
d.tracert

4. HazoBuTe npumMep CETEBOM TOMOJIOTUU

a. 3Be3/1a
b.cHe)XMHKA
C. TaOUPUHT
d.xpyroBas

8. IlepeyeHb OCHOBHOM M A0NOJHHUTEIbHON YUeOHO JJUTEPATYPhI, HEO0XO0AHU-
MO¥ 1JI1s1 0CBOCHHS THCHMILIMHBI:

OcHnoenasa aiumepamypa:.

1. T'ypukos, C. P. OCHOBBI aJITOPUTMHU3ALIMH U IpOTpaMMupoBaHus Ha Python
: yuebHoe nocobue / C. P. I'ypukoB. — Mocksa : UHOPA-M, 2022, —
343 c. — (Bricmiee o6pazoBanue: bakanaspuar). — 9bC ZNANIUM.com. -
URL.: https://znanium.com/catalog/product/1356003 (mara obpareHus:
15.06.2022). — TeKCT : 3JIEKTPOHHBI.

2. enynrko, B. M. SI3bik mporpaMmupoBaHus BEICOKOTO ypoBHs Python.
@OyHKIUU, CTPYKTYPbI JaHHBIX, TOMOJIHUTEIbHbBIE MOIYJIH | Y4€OHOE TI0CO-
oue / B. M. lllenyasko ; FOxHBII deaepanbHblil yHUBEpCUTET. - POCTOB-Ha
Hony ; Taranpor : U3parensctBo KOxHOrO (henepanbHOro yHuBEpCUTETA,
2017.-107 c. — OBbC ZNANIUM.com. - URL:
https://znanium.com/catalog/product/1021664 (nata oOparcHus:
15.06.2022). — TeKcCT: 3IeKTPOHHBIH.

3. XKyxkos, P. A. A3bik nporpammupoBanus Python: npakTtukym : yue6HOe 1o-
cooue / P. A. XKykoB. — Mocksa : UH®PA-M, 2022. — 216 ¢. — (Bbic-
miee oopazoBanue: bakanaspuar). - ObC ZNANIUM.com. - URL:
https://znanium.com/catalog/product/1689648 (nata oOparcHus:
15.06.2022). - TeKCT : 3IeKTPOHHBIH.
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10.
11.
12,
13.
14,
15.

Jonoanumensnaa numepamypa.

1. Cesepenc, Y. Breaenue B nporpammupoanue Ha Python / U. CeBepenc. —

2-e u3n., ucnp. — Mocksa : Hantmonanbablii OTKpBITHIA Y HUBEPCUTET
«MHTYUT», 2016. — 231 c. — 3BC YauBepcuteTckas 6udbmmoreka online.
— URL: https://biblioclub.ru/index.php?page=book&id=429184 (mara 06-
pamenus: 15.06.2022). — Tekct : 2eKTPOHHBIH.

2. Ipoznos C. H. CTpykTypsl U alropuTMbl 00pabOTKU JaHHBIX: y4eOHOE TO-

cooue / C. H. lpo3noB. - Taraupor: FOxHbI# denepanbHblil YHUBEPCUTET,
2016. - 228 c. — 9bC ZNANIUM.com. - URL:
https://znanium.com/catalog/product/991928 (nata oOpareHws
15.06.2022). - TeKCT : 3IeKTPOHHBIH.

Ilepeyens pecypcoB HMH(POPMALNMOHHO-TEJIEKOMMYHUKALIMOHHON CeTH
«/AHTEpHET», HEOOXOAMMBIX /IJI51 OCBOEHUS AU CIIUTIIIUHBI

Pylru 1.0.9 [DnekTtponHblii pecypc]: cait. — Pexum jgoctyna:
https://pypi.python.org/pypi/pylru.

Python Data Analysis Library [DnextpoHHBII pecypc]: cailT. — Pexxum no-
cryna: http://pandas.pydata.org/.

Python Documentation [DnekTpoHHBIA pecypc]: cailT. — Pexum noctymna:
http://python.org/doc/.

Python Standard Library [DnekTponHsIii pecypc]: caiit. — Pexxum mocrtyma:
https://docs.python.org/2/library/.

Scikit-learn Machine Learning in Python [DnektponHsiit pecypc]: caiit. — Pe-
*um noctyna. http://scikit-learn.org.

OdurmanbHbIi caiiT npoaykra https://www.python.org/.

[Topran ®unancoBoro yuusepcuteta http://www.fa.ru/.

Karanor kypcoB UutepHer YuuBepcurera MHpopmannonusix TexHomorui
http://www.intuit.ru/.

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

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

NumPy User Guide // http://docs.scipy.org/doc/numpy/user/index.html.
DnektpoHHas Oubnnoreka @unancoBoro ynusepcurera (Ob) http://elib.fa.ru/.
OnexktpoHHO-0mOMoTeynas cuctema BOOK.RU http://www.book.ru.

DneKTpOHHO-OMOIMOTeYHasT cucTeMa «YHHBepcuteTckas Oomommorexka OH-
JIAVH» http://biblioclub.ru/.
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http://scikit-learn.org/
https://www.python.org/
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http://www.intuit.ru/
https://docs.python.org/3/tutorial/index.html
https://docs.python.org/3/library/index.html
http://docs.scipy.org/doc/scipy/reference/
http://docs.scipy.org/doc/numpy/user/index.html

16.
17.

18.
19.
20.
21,
22,
23.
24,
25,
26.
217,
28.
29.
30.

31.
32,

33.

34,
35.

36.

37.
38.

39.

O

OnexTpoHHO-0MbIMoTeyHas cucreMa Znanium http://www.znanium.com.

DneKTpOHHO-O0MOIMOTEeYHAs cucrtema U3JIaTeIbCTBA «OPAUT»
https://urait.ru/.

DneKTpOHHO-O0MOIMOTEeYHAs cucrtema U371aTEeIIbCTBA [Tpocmekt
http://ebs.prospekt.org/books.

DNEeKTPOHHO-0MOIMOTEUHAs cucrema M3aTeNbCTBA «JIaHb»

https://e.lanbook.com/.

OnextpoHHass  Oubnmmorexka  M3parenbckoro  ngomMa  «['peOEHHUKOB»
https://grebennikon.ru/.

Jenosas onnaiiH-6uommoreka Alpina Digital http://lib.alpinadigital.ru/.
Hayunast anexkrponHas 6ubnuoteka eLibrary.ru http://elibrary.ru.
HanmonanbHas snexktponHas oubiauoteka http://H36.pd/.

duHaHCOBas CIIpaBOYHas cucremMa «DuHAHCOBBIN TUPEKTOP»
http://www.1fd.ru/.

Pecypchl nHpOpMaIIMOHHO-aHATUTHYECKOT0 ar€HTCTBA MO0 (PMHAHCOBBIM PBIH-
kam Cbonds.ru https://cbonds.ru/.

CITAPK https://spark-interfax.ru/.

Academic Reference http://ar.cnki.net/ ACADREF.

Bank Focus http://library.fa.ru/resource.asp?id=527.

[Taket 6a3 nannbix komnanuu EBSCO Publishing, kpymnneitiiero arperaropa
HAy4YHBIX PECYpCOB BEAYIINX U3AaTeNbCcTB MUpa http://search.ebscohost.com.
DJIEKTPOHHBIE MPOAYKTHI M3aTENIbCTBA Elsevier
http://www.sciencedirect.com.

Emerald: Management eJournal Portfolio https://www.emerald.com/insight/
NudopmarmonHo-aHaTUTHYECKAS 0aza JAHHBIX EMIS Global
https://www.emis.com/php/companies/overview/index.

PedepaTuBnas 0a3za JTAHHBIX o MaTEMAaTUKE MathSciNET
https://mathscinet.ams.org/mathscinet/.

Oxford Scholarship Online https://oxford.universitypressscholarship.com/
Komnexknus HAy4YHBIX ’KYpHaJIOB Oxford University Press
https://academic.oup.com/journals/.

ProQuest: basza gannbix Business Ebook Subscription na mmatdopme Ebook
Central https://search.proquest.com/.

ProQuest Dissertations & Theses A&I https://search.progquest.com/.

Baza JTAHHBIX RUSLANA KOMITAaHUU Bureau van Dijk
https://ruslana.bvdep.com/.

Scopus https://www.scopus.com.
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40. DrekTpoHHAs KOJUICKIIMS KHUT W3JaTesnbcTBa Springer: Springer eBooks
http://link.springer.com/.

41. ntepaktuBHas (¢uHaHCOBas HWHQOpMAIIMOHHAS CHCTEMa KOMIIAHUU
Bloomberg.

42. Cuctema Thomson Reuters Eikon.

43. Web of Science http://apps.webofknowledge.com.

10. MeToaudeckue yKkazaHus JJis 00yYAKOIIMXCS 110 OCBOEHHIO JUCIMILTHHBI

JIeKIIMOHHBIC 3aHATHS MPOBOAATCS B COOTBETCTBMM C TEMATHYECKHM ILIa-
HOM, TIPU U3JI0KCHUH MaTepHalia PEKOMEHIYETCs MCIOJIb30BaTh MPE3CHTAIIUH B
cpene PowerPoint nmporpammusiit kox u3 Jupyter Notebook u pparmenTs! mevar-
HBIX MaTEPUAJIOB 110 TEME JICKIIUH.

B X0/ MHTEPAaKTUBHBIX 3aHATHH CIEAYET MPOBOIUTH Pa300p KOHKPETHBIX
IPUMEPOB MPOrpaMMHOTo Koza u3 Jupyter Notebook.

11. Iepeyenr MHGOPMANMOHHBIX TEXHOJIOTHil, HCIOJb3YEMBIX NPH
OCYLLIECTBJICHHH 00Pa30BaTeJIbLHOI0 MpoLecca no JMCUMIVINHE, BKIIYas 1e-
peYeHb HEO00XOAMMOro MPOrpaMMHOro odecrnedyeHuss W MHGOPMAIMOHHBIX
CIIPABOYHBIX CHCTEM

11.1. Komnaexm nuyeH3uoHH020 RPOZPAMMHO20 00ecneveHUs

1. Onepanuonnas cucrema. [Taket opuCHBIX Tporpamm.

2. AutuBupyc Kaspersky.

3. Huctpubytus Python Anaconda (cBo6omHO pacnpoctpansemoe [10).
4. Bpaysep.

5. @annoseiii MeHekep Far.

11.2.  Cospemennvie  npogheccuonanvhvie  6azbl  OAHHBIX U
UHGOpMaAYUOHHBIE CNPABOUHDBIE CUCHEMbL
1. UudopmanmonHo-npaBoBas cucrema «I[ apanty.
2. Uadpopmanmonno-npasoBas cuctema «Koncymnprant [Lmrocy.
3. DnekrponHas sHumKIoneaus: http://ru.wikipedia.org/wiki/Wiki
4. Cucrema KOMIUIEKCHOTO packpbitusi wuHpopmanuu «CKPUH» -
http://www.skrin.ru

11.3. Cepmugpuuyupoeannvie npozpammusle U annapamusle cpeocmed
3augumol uHpopmayuu
- HE UCTIOIB3YIOTCHA.
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12. Onucanue MaTepuaJbHO-TEXHUYECKO 0a3bl, HEOOXOAMMOI IS
OCYIIIeCTBJIEHHUsI 00Pa30BaTEJIbHOI0 MPoLecca Mo JMCHUIIMHE

MarepuanbHo-TexHUUeckass 6aza OUHAHCOBOTO YHUBEpPCUTETA, HEOOXOIu-
Masi JIJIsl OCYIIECTBICHUSI 00pa30BaTEIbHOTO Ipoliecca Mo JaHHOW AUCIMIUIMHE, B
cootBeTcTBUM ¢ TpeboBanusimMu @OC BO Bkitouaer B cels crielHaibHbIE MOMeE-
LICHUS IS IPOBEAEHUS JIEKIIUI, CEMUHAPCKHUX 3aHATHIA, TPYNIOBBIX U UHAUBUIY-
QJIbHBIX KOHCYJIbTALMI, TEKYILIET0 KOHTPOJIA U MTPOMEKYTOUYHOM aTTeCTalllu; M0-
MEIICHUS YKOMIUIEKTOBAHbBI CHEIMATU3UPOBAHHON MEOENbI0 U TEeXHHUYECKUMU
cpelcTBaMHu 00y4YeHUs, HEOOXOMMBIMU ISl PECTaBIeHUsS HHOpMaAIUU 00JIb-
IOW Ay IUTOPHH.

[TomemieHust Uik CaMOCTOATENBHOW pabOThl CTY/IEHTOB BKIIIOUAIOT B ce0s
OMOMMOTEKY C YMTAJIbHBIM 3aJI0M, YKOMIUIEKTOBAHHYIO B COOTBETCTBUU C CYIIIE-
CTBYIOIIMMHU HOPMaMHU HEOOXOIUMOIN y4eOHOM U y4eOHO-METOUYECKOMN JTuTEpa-
TypOH U MHBIMH MaTepHalaMH; MEIMATEKy C BbIXOJAOM B MIHTEpHET, KOMIBIOTEP-
HBI€ KJIaCChI C BOBMOXHOCTBIO pa0OThl B IHTEpHET; ay TUTOPHUH JJIsl KOHCYJIbTALH-
OHHOU J€SATEIBHOCTH.
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