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1. HamMeHoBaHHEe TUCHHUIIIUHBI

«IIpakTUKyM IO IPOTPaMMHUPOBAHUION.

2. IlepeyeHb NJaHMPYeMbIX pe3yJbTATOB OCBOeHHMSI 00pa30BaTeIbLHOH MNPO-

rpaMMBbl (HepequL KOMHeTeHHHﬁ) C YKa3aHMEM HHAUKATOPOB UX NOCTH/KCHUHA U

IJIAHUPYEMBIX PE€3yjabTaTOB oﬁyquml o IMCIOMIIJIMHE

KPUTHUYCCKH aHAITU3U-
poBaTh, 0000IIaTh W
CUCTEeMAaTHU3UPOBATh
nHpopmaruto, uc-
M0Jb30BaTh CHCTEM-
HBIM TOJIXOJ IS pe-
[IEHHS TIOCTaBJICHHBIX
3a7a4

JAaHHBIX W WH(pOpMAINH,
I'PAMOTHO pealiu3yeT IMpo-
1ecchl ux coopa, 00paboTKu
Y HHTEPIPETAIIHH.

2.000CHOBBIBAET CYIIIHOCTb
MPOUCXOISIIETO, BBISBIISET
3aKOHOMEPHOCTH,  IOHH-
MaeT TMPUpOay Bapuabdelb-
HOCTH.

3.@opMynupyeT  MIpU3HAK
KJ'IaCCI/I(bI/IKaIII/II/I, BBIJACIIACT
COOTBETCTBYIOIIIKE emy
TPYIIIBI OJTHOPOIHBIX «00h-
€KTOB», HICHTUPUIUPYET
o0Imue CBOMCTBA DJIEMEH-
TOB ATHX TPYII, OLIEHUBAET
MOJTHOTY PE3YJIbTATOB KJIac-

cupuKauy,  TOKa3bIBaeT
IIPUKJIAJHOE  Ha3Ha4YEHUE
KJIacCU(PUKAITMOHHBIX
rpym.

Kon HaumenoBanue kom- | UuaukaTopsl  goctuske- | PesyabTaTel 00yuenuss (yme-
KOMIIe- | MeTeHIUH HHUSI KOMITeTeHIIHH HUSI ¥ 3HAHWS), COOTHECEHHbIE
TeHUHHU € MHAUKATOPAMH TOCTUKEHH S
KOMIETeHIHH
YK-10 | CnocobHocth  ocy- | 1.UeTko omuchkiBaeT coctaB | 3HATD:
IIECTBIISTh MOUCK, | U CTPYKTYpPY TpPeOYEMBIX | COCTaB U CTPYKTYPY TpeOyeMbIX

JTaHHBIX U WH(HOPMAITUH.
Ymers:

IPaMOTHO peajn30BaTh IPO-
ecchl cbopa, 0OpabOTKH M UH-
TepIpeTay TaHHBIX U HHPOP-
MaIHH.

3HaTh:

3aKOHOMEPHOCTH PEaTH3yeMbIX
MIPOLIECCOB M MPUPOJY UX BapH-
a0EJILHOCTH.

YMeTh:

OTIPENEIATh  3aKOHOMEPHOCTH
M3Yy4aeMbIX MPOLECCOB U JaH-
HBIX, BBISBJISITh TIPUPOJTY MX Ba-
pHradebHOCTH.

3Hath:

O0COOEHHOCTH TPU3HAKOB KJlac-
cu(UKaLMU U OLIEHKU Pe3yNbTa-
TOB KJIacCU(DUKAILIAHU.

Ymers:

pa3pabaTbeiBaTh MPOrPaMMHBIM
KOJI, BBITTOJHSIONIUH KIaccudu-
KallMIo 1o 0003HaYeHHOMY pH-
3HAKy, OPUEHTHPOBATHCSI B CY-
IECTBYIOIMIEM KOJIe, OIICHUBATh
MOJIHOTY PE3yNbTAaTOB KIACCH-
dbuxanum.




4.I'paMOTHO, JOTMYHO, ap-
TYMEHTHPOBaHO  (opmHu-
pyeT COOCTBEHHBIE CYXJe-
HUS U oueHku. OtTianyaer
dakThl OT MHEHHIA, UHTEP-
npeTauui, OleHOK U T.A. B
paccyXIeHUAX TPYTHX
YYaCTHUKOB JESITETbHOCTH.

5.ApryMeHTHUpOBaHHO U JIO-
TMYHO IPEJICTABISAET CBOIO
TOUYKY 3pEHUS IOCPEACTBOM
U Ha OCHOBE CHUCTEMHOIO
OINMCAHUS.

3HATH:
OCHOBBI JIOTHUECKHUX pacCyxkie-
HUM, apryMeHTaluH, OLEHKHU

CBOUX CY>KEHHUH U PaCCyX ICHUM
JIPYTUX YYaCTHUKOB.

Ymers:

MIPOBOJIUTH CpaBHUTEIbHBIN
aHaJlu3 MHEHWH, WHTEepIIpeTa-
LM, OLIEHOK U T.J. B paccyxje-
HUSX JPYTrUX YYaCTHUKOB Jes-
TEIBbHOCTH.

3HaTh:

OCHOBBI API'YMEHTUPOBAHHOTO U
JIOTUYECKOTO PACCYKICHUS.
Ymern:

MPOBOJUTHh CUCTEMHOE OIMUCa-
HHE CBOEH TOYKH 3pEHHUS, IPE-
CTaBJISITh €€ APIYMEHTUPOBAHHO
Y JJOTHYHOO

[TKH-2

CnocobHocts paspa-
0aThIBaTh AJTOPUTMBI
U TpOTrpaMMbI C HC-
MOJIb30BAaHUEM COBpE-
MEHHBIX TEXHOJOTHI
MPOrpaMMHUPOBAHMUSL.

1.Brnageer o0O0BEKTHO-OpU-
CHTHPOBaHHBIM SI3BIKOM
IPOrPaMMHUPOBAHHUS Ha
YPOBHE 3HAHMSI CHHTaKCHCa
A CEMAaHTHKH, OCHOB CTaH-
JAPTHOM OMOIMOTEKH.

2. Ucnonb3yeT HHCTpYMEH-
TaJbHBIE CPEACTBA  IIPO-
rpaMMHPOBaHUSA (IDE,
SDK, API, mnonynspHsie
¢peiiMBopkn U  OubmMo-
TEKH).

3HATh:
00BEKTHO-OPUEHTHUPOBAHHBIH
SA3BIK [IPOrPaMMUPOBAHHUS

Python na ypoBHE 3HaHHS CHH-
TaKkCcHca U CEMAHTHKH, OCHOB
CTaHJAPTHOW OMOJIMOTEKH.
YMmeTh:

OTIpe/IeNsATh Ha YPOBHE 3HAHUS
CUHTAKCUC ¥ CEMaHTHUKY, CTaH-
JapTHbIE OMOTUMOTEKH s3BbIKA
Python, HeoOxomumble s pe-
[IeHUS] PUKIIAIHBIX 3a/1a4.

3HaTh:

MHCTPYMEHTAJIBHBIE  CPENCTBA
IIPOrpaMMHUPOBAHUS (IDE,
SDK, AP], MIONYJIAPHBIE

(bpeitMBOpKU U OUOJIUOTEKH.
Ymersn:

pa3pabaTbIBaTh IPOrpPaMMBbI pe-
IIEHUs] 3a/a4 C MCIOJIb30Ba-
HUEM WHCTPYMEHTAIBHBIX
CPeACTB  MPOTrPAMMHUPOBAHHUS
(IDE, SDK, API, nomynsipHbIX
(bpeiMBOPKOB U OUOITHOTEK.




3.0pranu3oBbIBaeT  KOJO-
BYIO 0a3y, OpHCHTUPYETCS B
CYIIECTBYIOIIEM KOAe, Jie-
MOHCTPUPYET 3HaHHE O00-
HICHPUHSTHIX COTJIALICHUI
U TOJUTHK B  OOJIACTH
odopMIICHHS KOJIA.

4. Ilpoektupyer TEKCTO-
BbIid, MPOTPAMMHBIN WU

3HATB:
OCOOEHHOCTH CO3JIaHUS TIPO-
IPaMMHOTO KOJIa.

YMmern:

pa3pabarbiBaTh MPOTPaMMHBIN
KOJI, OPHEHTHUPOBATHCS B CYIIIE-
CTBYIOIIEM KOJIe, TPUMEHSITH
3HAHUC 06H_[erI/IH$ITbIX corja-
[ICHUH ¥ TOJIMTHK B OOJIACTH
odopmiteHus Koza.

3HATh:
OCHOBBI TIPOCKTUPOBAHUS pa3-

rpadpuueckuil  mHTEpdeic | InyHbIe BUABI HHTEpdeiica mpo-
IPOrPpaMMHOM CHCTEMBI UC- | TPAMMHON CHUCTEMBI.
XOJs U3 €€ Ha3HAUYCHU. Ymers:

pa3zpabaThiBaTh TEKCTOBBIH,

IpOrpaMMHBIM WM  rpadude-
cKuil uHTEepQeic nporpaMMHON
CHCTEMbI UCXO/Isl U3 ee Ha3Haue-
HUSL.

3. MecTO IMCUMILUIMHBI B CTPYKTYype 00pa3oBaTeibHOM NIPOrpaMMbl

Huctumiuzaa «lIpakTukyM 1mo nporpaMMHpOBaHUIO» OTHOCUTCS K OOmenpo-
dbeccroHaNbHOMY MUKy JUCIUIUINH 1Mo Hanpasieruio noarotoBku 09.03.03 - Ipu-
knaaHas uapopmaruka, Ol «IIpukiagHsie THPOPMATMOHHBIE CUCTEMBI B 9KOHOMUKE
U (pUHaHCAX.

HucuunnuHa «IIpakTuKkym mo nporpaMMUpPOBAHHIO» CIYXKHUT JUJIS 3aKpPEIUICHUS
U yriyOJeHus 3HAaHWM U HaBBIKOB B 00JIACTH MPOTPaMMHUPOBAHUS, MOJIy9aeMbIX TpU
OCBOEHUU JIPYTUX JUCIHILINH, U3y4aeMbIX B paMKaxX HampaBlIeHUs MOATOTOBKHU Oaka-

naBpoB 09.03.03 - [Ipuxknannas nuapopmartuka.



4. O0beM QUCHUILTHHBI (MOYJIs1) B 3a4eTHBIX €eIMHHUIIAX U B aKaleMUYECKHUX Ya-

Cax ¢ BbIJACJICHUEM o0bemMa ayIlHTOpHOﬁ (.]'IeK]_lI/ll/l, CeMI/IHapbl) H CAMOCTOSITEJILHOM

padoThHI 00yYAKOIUXCS

3aounas gpopma obyuenus (MOO)

Bupa yueOHo# padoThl o aucum- Bcero Cemectp | Cemectp | Cemectp | CemecTp
IUINHE (B3/en. u 1 2 3 4
qacax) (B yacax) | (B yacax | (B yacax) | (B yacax)
O0mas Tpy10eMKOCTb IHCIU- 83.e./288 72 yac. 72 yac. 72 4ac. 72 4ac.
IJIMHBI Jac.
Konmaxmmnuas paboma - 28 6 6 8 8
Ayoumopnuie 3anamus
Jlexyuu - - - - -
Cemunapul, npakmuueckue 28 6 6 8 8
3aHAmMUSA
Camocmosamenvnas paboma 260 66 66 64 64
Bua npomexyTo4HON arTecTaluu 3a4eT 3a4eT 3a4eT 3a4eT

5. ConepskaHue TUCHMILUIMHBI, CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3aeaM) TUCHH-
IUIMHBI ¢ YKa3aHWeM MX 00beMOB (B aKaJeMHYeCKMX 4acax) U BHIOB Y4eOHBIX

3aHATHN

5.1. Codeparcanue ducyunauHbsl

Tema 1. OcHoBbl s3b1ka Python

O06paboTka uncnoBoil nHGopMalu. BecTpoeHHble PYHKIUU U MOJYJIU JIJIS pa-
00ThI ¢ yrcnamu. Peanusaius YuCIOBBIX aJITOPUTMOB C UCTIOJIb30BAaHUEM HHCTPYKLIUU
BETBJICHUS U LIUKIIOB.

O06paboTka TekcToBOM HHPpopManuu. OYHKITUU U METOBI 1Sl paOOTHI CO CTPO-
KaMu. PerynsipHblie BbIpasKeHUsI.

Crucku. Micnonp30BaHne CIMCKOB ISl XpaHEeHUs WHGOpManuu. MeToapl Crrc-
KOB. MHOromepHsie ciucku. Koprexu.

CrnoBapu. TumoBble ciydan UCMONIb30BaHUs CIIOBapel B mporpammax. MeTo s

JUIs pabOThI CO cIoBapsiMU. MHOXeECTBa.



Tema 2. @®yHKIIUN U MOAYJIH

Oyukuu B Python: obmias cemanTrka. Co3ianue pyHKIMH U €€ BBI30B. Pacmo-
JIOXKEHHUE ornpeneneHuil pyHkuuii. AHoHMMHBIC QyHKIMM B Python. HeoOs3atenbHbIe
napamMeTpbl PYHKITUH U COMOCTaBIEHUE MO KiItouaM. Bo3Bpalienrne HeCKOJIbKUX 3Ha-
yeHuil u3 Qynkiuu. PacnakoBka v 3amakoBka mapameTpoB (PyHKIMU. AHHOTalUU U
JIOKyMEHTUpOBaHKHE QPYyHKIUH. [ T00ambHbIe U TIOKaJIbHBIE IEPEMEHHBIE.

['moGanbHbIE U IOKABHEIE TIepeMeHHbIe. Biokennbie GpyHKn. OyHKITUU BBIC-
HIEro MOpsAAKA.

Co3nanue 1 UCnoJIb30BaHUE MOJYJIEH U MakeToB. MOAyIM CTaHAAPTHON Ouo-
JIMOTEKH.

Tema 3. O0padoTka uckiaouenuid. Padora ¢ gailiamMu cpeacTBaMu A3bIKA
Python

[Tonsitue uckmouenus. Muctpykuus try ... except ... else ... finally. Knaccer
BCTPOCHHBIX UCKIIoueHu. MHCcTpyKimu raise u assert. Unctpykius with ... as.

Pa6ora ¢ ¢aiinamu B Python. Konnenust daiina B coBpemeHHbIX OC 1 s3bIKax
nporpammupoBanus. Onepaiuu ¢ dpaigaMu: OTKphITHE/3aKpbITUE (ailia, YTeHHe U 3a-
IIUCH M IPYTHE METOJbI i1 paboThl ¢ (aimamu. MHCcTpyKIms With ... as u ee ucrnob-
30BaHMeE IS (haiiiioB.

Hcnonp3oBanne TeKCTOBBIX (aiiyioB B mporpamme. JIBonunsie ¢aitibl. Coxpa-
HeHue 00beKTOoB B (haitlsl. Pabota ¢ daitmamu paznuynbix popMaros: csv, xIsx.

Tema 4. O0beKTHO-OPHEHTHPOBAHHOE MporpaMMupoBanue Ha Python

Python kak 00BEKTHO-OPHEHTUPOBAHHBIA S3BIK MPOrpaMMUpPOBaHus. ba3oBbie
Bo3moxkHocTi OOII B Python: co3panue kaaccoB U 00BEKTOB; HACACAOBAHKUE M ITOJIH-
MopdusM; dhyHKIH super(); TpoBepKa MPUHAMIEHKHOCTH K KIIacCy. ba3oBbie TUTIHI B
Python.

MeTo bl KJTacCOB U CTaTHUYECKUE IIepeMeHHbIE U MeTo bl B Python. Ympasienue
JOCTYIIOM K aTpubyTtam Kkiacca B Python. Jlunamudeckue onepamnuu ¢ aTpuOyTaMu
uHTpocnekims B Python. Mcnonp3oBanue crieluaibHbIX METOOB ISl PACIIMPEHHOTO
byHKIIMOHAJA MOJIB30BATENbCKUX Ki1accoB. Kelc mocTpoeHus nepapXxuu KiIaccoB.

6



Tema 5. @yHk1uoHaIbHOE NpOorpaMMupoBanue Ha Python

DneMeHTH! (PYHKIIMOHAIEHOTO MporpaMMupoBanus B Python: ¢dyakmmu "rpax-
JlaHe TIepBOro kiacca", PyHKIUMU BBICHIETO MOpsJiKa, 3aMbIKaHus, PyHKIIUU 6e3 mo-
060uHBIX 3 ekToB, pekypcus. Hemsmensembie CTpyKTyphl JaHHBIX. TnOMBI, pacipo-
CTpaHEHHbIE B ()YHKIIMOHAJIBHBIX SI3bIKAX MPOTPAMMHUPOBAHUS: UTEPATOPHI, TOCIIEO-
BATEJIbHOCTH, JICHUBBIE BEIYHCIICHUS.

JlexopaTtopsl B Python: ucroyib30BaHue ¥ CO31aHAE COOCTBEHHBIX JICKOPATOPOB.

[Moxxom: map, filter, reduce. Peanusamus ¢pyukumit map, filter, reduce 8 Python.

Hrepatopsl B Python, urepupyemsiii Tum ganHbIX. Moyib itertools. DyHKIwH-
TeHEepaTOPhI U BhIpaXKCHHsI-reHepaTopkl B Python.

Tema 6. AITOpUTMBI U CTPYKTYPbI JAHHBIX

Jlnnamuueckue MaccuBbl. CTeku, ouepenu, Aeku. CBsI3HbIE CITUCKU. Peann3anus
CBSI3HBIX CIHUCKOB Ha s3bike Python. bunapueie nepeBbs. Mcnonb3oBanue OUMHAPHBIX
JIEPEBbEB B MPUKIAAHBIX 3a/1a4ax. JIBONYHOE IEPEBO MOUCKA.

ACHUMITOTHYECKAS OIEHKA CJIIOXKHOCTU JITOPUTMA. AJITOPUTMBI COPTUPOBKU U
noucka. bunapusiii mouck. [IpocTeie METONIBI COPTUPOBKU: OOMEHHBIE COPTUPOBKH,
COPTHUPOBKa BEIOOPOM, copThpoBKa BecTaBkamu. Coptuposka Illemnna. brictpast coptu-
poBka. COpTUPOBKA CIUSIHUEM.

Tema 7. [laTTepHbI NPOEKTUPOBAHUSA

OcCHOBHBIEC TPUHIUITBI 0OBEKTHO-OPUEHTUPOBAHHOTO MTPOCKTUPOBAHUS PUIIO-
keanit. [Ipunnun abcrpakiuu. YMeHbIIeHHE 3aBUCUMOCTH. OCHOBHBIC IATTEPHBI
MPOEKTUPOBaHUS: UHTepdelic, nenerupoBanue. [lopoxknaroniue madaoHbl: Hadpuy-
HBbI MeToj, abcTpakTHas ¢abpuka, crpouteiab. CTpyKTypHBIE IIaOJIOHBI: ajamnTep,
MOCT, Jekoparop, ¢acan. IloBeneHueckue MmabaoOHBI: IEMOYKa O00sS3aHHOCTEH, KO-
MaHJ1a, MOCPETHUK, HAOI01aTelb, COCTOSHUE, CTPATErusl, MOCETUTEb, 11a0JOHHBIMI

MCTOM.



Tema 8. IIporpammupoBanue rpapuyeckux uHTepdencon

CoObITHITHO-OpUEHTHPOBAaHHOE MTporpaMmupoBanue. CoObITHS U 00PaOOTUHKHU
coObITHil. COOBITHS MBIIIU U KiIaBUATYphl. OCHOBHBIE OMOIMOTEKH TpadUUECKUX UH-
tepdeticoB B Python: tkinter, PyQt, PyGTK. I'maBubIii niuki iporpammbl. OCHOBHBIE
AJIEMEHTHI YIPABJICHUS: KHOTIKU, TIOJI3YHKH, MOJIst BBoJa. PaboTa ¢ rpaduxoil.

Tema 9. Cucremnoe nporpammupoBanue Ha Python

Yrenue u 3anuch ¢ainos. Pabora ¢ myrsamu B Windows u Linux. O6xoxa mamnok.
Pabora ¢ apxuBamu. Padora ¢ opucueiMu popmaramu. Pabora co CTpyKTypupOBaH-
HbIMH J1aHHbIMU. OCHOBHBIE popMaThl XpaHeHus AaHHbIX: CSV, XML, JSON.

Tema 10. CereBoe nporpammuposanue Ha Python

[Tonyuyenue u pazdop HTML-ctpanui. bubmuoreku HTML-napcunra. CokeTsl.
Knuent-cepepnsie npuiiokenus. O0panienre Kk BHeHUM API. MHOronoTo4HOCTSb.
3arpyK€HHOCTb CETEBOM CTPYKTYpbl. BUOINOTEKM MHOTOMOTOYHOCTH U MHOTONPO-
neccHocTH. OTnpaBKa U MOJyYEHHUE 3JIEKTPOHHBIX ITUCEM.

Tema 11. TectupoBanue nporpamm Ha Python

OcHOBHbIE BU/IBI TECTUPOBAHUS MPOrPAMMHOI0O obecrnedeHus. MoayiabHOe U
MHTErpallMoHHOe TecTupoBanue. [lonstue perpeccun. @ukcupoBanue u popmannsa-
1us TpedboBanuii. bubIMOTEKM aBTOMAaTU3UPOBAHHOTO TecTUpoBaHus. Hanucanue aB-
TOMATUYECKUX MOJYJIBHBIX TECTOB 10 TEXHUYECKOMY 3aJJaHUIO.

Pa3paboTtka yepe3 tectupoBanue. [IpoekTupoBanue uyepes TectupoBanue. Me-
tononorust TDD.

Tema 12. lokymMeHTHpPOBaHUE M pa3BepThIBaHMe NporpamMm Ha Python

OcHOBHBIE IPUEMBI JOKYMEHTUPOBAHUS IporpaMmMHoro kozga. CorjameHust o
CTHJIE JOKYMEHTUPOBaHus Koja. Hanrcanue nporpaMMHO#M JOKyMEHTaIu B (hopMate
docstring. SI3eiku popmarupoBanus mokymentanuu: ReST, Markdown. ABtomarnue-
CKasi cOOpKa JIOKYMEHTAIMH C UCMOJIb30BaHueM SPhinX. DKCIOPT JTOKYMEHTAIMH B

nomyJsipHbIe (pOpMaTHI.



5.2. Yue6HO-memamuyeckuii n1aH

Ne HaunmeHoBaHue TpyaoeMkocThb B yacax DopMbI
n/n TeM (pa3aenoB) | Bcero *KoHTakTHas padoTa - CaMocTosI- | TeKYIIero KOH-
AUCHUTLTUHBI AynuTopHasi pa6ora TeJIbHasA TPOJIA
06- |Jlekuun | CemuHapHI, padora ycreBaeMoCTH
mias, B MpaKTUIe-
T.4. CKHUe 3aHs-
TUS
1. OcCHOBBI sI3bIKa Onpoc, nipo-
Python o5 5 i 5 21 BEpKa BBITIOJ-
HEHHBIX 3a7a-
HUHI
2. OYHKIUU U MOAYIH Onpoc, nipo-
o5 5 i 5 21 BEpKa BBINOJ-
HEHHBIX 3a]a-
HUH
3. OO0paboTka HCKITIO- 0 i
yenuil. Pabota c 1POc¢, Tpo
(atinamu cpen- | 25 2 - 2 21 BEPKa BLITO/I=
CTBaMH S3BIKA HCHHDIX 3a/1a-
Python i
4, OOBbeKTHO-OpHUEH- Ompoc, mpo-
THPOBAHHOE ~ TPO- | o 2 i 5 21 BEpKa BBINOJ-
rpaMMHUpPOBaHUE Ha HEHHBIX 3a7a-
Python HUHT
5. OyHKIMOHATBHOE Omnpoc, npo-
MporpaMMHUpOBa- o5 5 i 5 21 BEpKa BBINOJ-
Hue Ha Python HEHHBIX 3a7a-
HUHT
6. AnropuTMBI u Omnpoc, npo-
CTPYKTYPbI JIAHHBIX | 5 i 5 23 BEpKa BBINOJ-
HEHHBIX 3a7a-
HUHT
7. IlaTTepHbl  mpOEK- Omnpoc, npo-
TUPOBAHHUS 97 5 i 5 23 BEpKa BBINOJ-
HEHHBIX 3a7a-
HUHT
8. [TporpammupoBa- Omnpoc, npo-
HUE TpadUUeCKuX 97 5 i 2 23 BEpKa BBIMOJ-
uHTepdeiicon HEHHBIX 3a7a-
HHUH
9. CucremHoe  mpo- Ompoc, mpo-
TPAMMHPOBAHHE Ha | o 4 i 4 23 BEpKa BBINOJ-
Python HEHHBIX 3a/a-
HHUH
10. CereBoe mporpam- Omnpoc, npo-
MUPOBaHUE Ha | g 5 i 2 23 BEpKa BBIMOJ-
Python HEHHBIX 3a/a-

HUU




11. TectupoBanue mpo- Omnpoc, npo-
rpamMm Ha Python 27 2 i 5 23 BEpKa BBIMOJI-
HEHHBIX 3a7a-
HUU
12. JlokyMeHTHpOBa- Ompoc, mipo-
HHE W PA3BEPTHIBA- | o 4 i 4 23 BEpKa BBITIOJ-
HUE MpOorpaMM Ha HEHHBIX 3a7a-
Python HUI
CornacHo y4e6-
288 | 28 - 28 260 HOMY TLTaHy:
B uenom no aucuu- MIPOEKTHBIE
TJTUHE paboThI
Wroro B % 10 - 100 90

*00beM KOHTAaKTHOM pabOThl B OYHO-3a04YHOI/3a04HON (GopMax OOydeHUS U WHAWBUIYaTbHBIX
y4eOHBIX IUIaHAX ONPEICISACTCS COOTBETCTBYIOIIMMHU y4eOHBIMU TUTAHAMU. TeMbl, peanu3yemMbie B
BUJIC KOHTAKTHON Pa0OThI, ONPEACISIFOTCS MPEIOIaBaTEIIEM CaMOCTOSTEIIbHO, UCXOS M3 YPOBHS UX

CJIOZKHOCTH.

5.3. CodepowcaHue ceMUHapo8, NpaKmu4ecKux 3aHsmutl

HaumeHoBaHnue
TeM (pa3aesioB)
JTUCIHUIINHEI

IlepeyeHsb BONPOCOB /IS 00CY:KIeHUSI HA CEMMU-
HAPCKHUX, IPAKTHYECKUX 3aHATHAX, PeKOMeH/1ye-
Mble HCTOYHUKH U3 pa3aesioB 8,9 (yka3biBaeTcs
pasjaes M NOPS/IKOBBIN HOMEP HCTOYHHMKA)

@opMbl IPOBEIEHUA
3aHATHA

1.0cHOBBI
Python

SI3bIKaA

Pemrenue 3a1a4 ¢ MCMoIb30BaHUEM HHCTPYKITH BETB-
JICHUSL.

Pemrenue 3a1a4 ¢ MCIOIb30BaHUEM ITUKIIOB.
Co3znanue u 06paboTKa CIIUCKOB.
MHOrOMepHbIE CIIUCKH.

O06paboTka TekcTOBOM MH(pOpMaIUH.
Hcnonp3oBanue cioBapeil ¥ MHOKECTB.
CoBMecTHOE UCTOIb30BAHNE PA3IMYHBIX TUIIOB
JTAaHHBIX.

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

WNurtepaktuBHas dopma,
paboTa Ha KOMITBIOTEpE

2. OyHKMU 1
MOIYJTH

Co3naHue 1 UCHOIb30BaHNE (PYHKIIUH.

AHOHUMHBIC QYHKIMHA. DYHKIIUH BBICIIETO MOPSIKA.
OcHosnas numepamypa - [8.1 - 8.3]
Hononnumenvnas aumepamypa - [8.1-8.2]

WuTepaktuBHas dhopma,
paboTa Ha KOMITbIOTEPE

3.06paboTKa UCKITIO-
YEHU M.
Pabora ¢ daitnamu

PaboTa ¢ TekcTOBBIMU (aiiamu.
Pa6ora ¢ nBonunbiMu ¢aitnamu. CoxpaHeHue
00BEKTOB B (aii.

WuTepaktuBHas hopma,
paboTa Ha KOMITBIOTEPE

Hononrnumenvuas numepamypa - [8.1-8.2]

cpeactBaMu  si3bika | Ocnoenas iumepamypa - [8.1 - 8.3]

Python Hononnumenvnas aumepamypa - [8.1-8.2]

4.00beKTHO- Co3zmaHue K1accoB U 0OBEKTOB. WNutepaktuBHas dopma,
OPHEHTHPOBAHHOE Hacnenosanue u moauMophu3Mm. paboTa Ha KOMITbIOTEPE
nporpammupoBanre | CrienuaabHbIe METOBI KIIACCOB.

Ha Python Ocnosnas tumepamypa - [8.1 - 8.3]
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5. OyHKIIMOHAIBHOE

dynxuu map, filter, reduce, any, all.

WutepakTuBHas Gopma,

nporpammupoBanue | [lekoparopsl. MtepaTtopsl. @yHKIIMK F€HEPATOPHI. paboTa Ha KOMITbIOTEPE
Ha Python Ocnosnas tumepamypa - [8.1 - 8.3]

Hononnumenvuas aumepamypa - [8.1-8.2]
6.ANTOPUTMEI u | Co3nanue CBS3HBIX CHUCKOB. Mcmonb3oBanue cTekoB | IHTepakTuBHAs Gopma,
CTPYKTYPHI W oYepeJieH pu pelIeHu  3a/1a4. paboTa Ha KOMIIBIOTEPE
TAHHBIX ANTOPUTMEI COPTUPOBKH U TIOUCKA.

Ocnosnas iumepamypa - [8.1 - 8.3]
Hononnumenvnas aumepamypa - [8.1-8.2]

7.IlarTepHbl

Coznianue mpruMepoB MPOrPaMMHBIX peau3aliii s

WuTepaktuBHas popma,

MIPOCKTUPOBAHHUS PacIpoOCTPaHCHHBIX I1A0JIOHOB TPOCKTUPOBAHUSI. paboTa Ha KOMITbIOTEpE
Ocnosnas iumepamypa - [8.1 - 8.3]
Hononnumenvnas aumepamypa - [8.1-8.2]
8.ITporpammupoBa- | Co3ganue rpaguuecKoro MPUIIOKEHUS C WutepakTuBHas Gpopma,
HUE  TpapHUECKUX | UCIOJIH30BAHUEM BCTPOCHHBIX BO3MOXKHOCTEH sI3bIKa | paboTa Ha KOMITbIOTEPE
nHTepelicoB 1 OMOJIMOTEK

Ocnosnas tumepamypa - [8.1 - 8.3]
Honoarnumenvnas rumepamypa - [8.1-8.2]

9.CucremHOE  TIpO-
rpaMMHUpPOBAaHUE Ha
Python

ABTOMATH3aIMs PYTHHHBIX aJIMUHACTPATHBHBIX
3aga4. Co3nanune Web-mapcepa.

Ocnosnas tumepamypa - [8.1 - 8.3]
Honoarnumenvras rumepamypa - [8.1-8.2]

WNurtepaktuBHas dopma,
paboTa Ha KOMITBIOTEpE

10. CereBoe mpo-
rpaMMHPOBAaHUE HA
Python

Co3maHne MHOTOIIOTOYHOTO  MHOTOIOJIB30BATEIb-
CKOTr0 MHOTO()YHKI[HOHAILHOTO CEpBEpa Ha COKETax.
Ocnosnas tumepamypa - [8.1 - 8.3]
Honoarnumenvras rumepamypa - [8.1-8.2]

WNurtepaktuBHas dopma,
paboTa Ha KOMITBIOTEpE

11.TectupoBanue
nporpamMm Ha Python

Harmucanue MOIyJIbHBIX TECTOB IO OIHCAHUIO.
Pa3paboTka mporpamMMsl 110 TECTaM.

Ocnosnas iumepamypa - [8.1 - 8.3]
Honoarnumenvras rumepamypa - [8.1-8.2]

WNurtepaktuBHas dopma,
paboTa Ha KOMITBIOTEpE

12. JlokymMeHTHpOBa-
HUE U pa3BepThIBa-
HUE TMporpamMMm Ha
Python

JloKyMeHTHpOBaHNE TIPOTPaMMBI 110 OTIMCAHHIO U UC-
XOJTHOMY KOJy. DKCHOPT JOKYMEHTAaluu B (opmare
caira.

Ocnosnas tumepamypa - [8.1 - 8.3]
Hononnumenvras aumepamypa - [8.1-8.2]

WuTepaktuBHas dhopma,
paboTa Ha KOMITbIOTEPE

6. IlepedyeHp y4eOHO-METOAMYECKOr0 O0ecledYeHHusl AJIsi CAMOCTOATENbHON pa-

00THI 00y4aOUIUXCS M0 TUCHUILTHHE

6.1. [lepeueHb 60NpPoCo8, 0MBOAUMBIX HA CAMOCMOsIMeEIbHOe 0c80eHuUe duc-

yunauHsl, Hopmsl 6HeaydumopHoii cCaMocmossmeAbHolU pa6omul
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HaunmeHnoBanue Tem
(pa3nesioB)
JTUCIHHUIIINHEI

IlepeyeHb BONPOCOB, OTBOAMMBIX HA
CaMOCTOsITe/IbHOE OCBOEHHUE

®opMbl BHEAYAUTOPHOMI
CaMOCTOSITEJIbHOH PadoThI

1.0OcHoBHI s1361Ka Python

dyuxuu Moayist math, random, copy.
PerysipHbie BHIPAKEHHSL.

Koprexu.

MHoxecTBa.

Pabora ¢ ydeOHOI sHMTEpaTy-
por u nokyMeHrtanuen. Peme-
HUE 3a/lay C HCIOJIb30BAHUEM
Jupyter Notebook. Bsimosnne-
HUE JIOMAIIHUX 3aJaHHH.

2.OyHKIUY U
MOJTyJIN

Co3manue 1 UCII0JIb30BaHUE
MOJTyJIeH U TTAKETOB.

Pabora c¢ y4eOHOW muTepary-
pol U nokyMeHTtanuein. Pere-
HHC 3aJa4 C HCII0JIb30BAaHUCM
Jupyter Notebook. Bsimomnne-
HHE JOMAaITHUX 3aJIaHHuH.

3.00paboTka HCKIIOYE-
Huii. Pabora ¢ daitnamu
CpeacTBaMu SI3BIKA
Python

Pabota ¢ daitnamu paznuuHbix HopmMaToB:
csv, docx, XIsx.

Pabora ¢ ydeOHOI smTEpaTy-
poil u noxkymeHranuen. Peme-
HUE 3a/lad C HCIOJIb30BAHUEM
Jupyter Notebook. Bsimosnne-
HUE JIOMAIIHUX 3aJaHHH.

4.00BbEeKTHO-OPUEHTHPO-
BaHHOE MPOTPaMMHUPOBa-
Hue Ha Python

CHeHI/IaJ'ILHBIe MCTOABI KIIaCCOB.

PaGora ¢ yueOHoO#l nuTepary-
poil u noxkymeHranuen. Peme-
HHUE 3a7ay C MCIOJb30BaHUEM
Jupyter Notebook. Bsimosnne-
HUE JOMAIIHUX 3a/laHUH.

5. @YHKIIMOHAIBHOE IPO-
IrpaMMHpOBaHUE Ha
Python

dyukuuu any, all, zip.

Pabora ¢ yueOHOIl nurepary-
poil u nokymeHTanuei. Perme-
HHC 3a1a4 C KCIIOJIb30BaHUEM
Jupyter Notebook. Bsimonne-
HU€E IOMAIIHUX 3aJIaHuN.

6.ANTOPUTMBI U CTPYK-
TYpbl JaHHBIX

bunapHble nepeBbs.

Hcnonp3oBaHne OWHApHBIX JEPEBHEB B
IIPUKJIAIHBIX 3aa4ax.

JIBon4uHOE IEpEBO MOUCKA.

Pabora c¢ y4eOHOW muTepary-
poil U noxkymeHTtanuen. Peme-
HHUE 3a7ay C MCIOJb30BaHUEM
Jupyter Notebook. Brimosnne-
HUE JJOMAIIHUX 3a/laHHH.

7.IlaTTepHbl MPOEKTUPO-
BaHUS

Buenpenue
YIIPaBJICHUS.

3aBUCHUMOCTH, HWHBCPCHUA

Pabora ¢ yueOHO#l nurepary-
poii U noKymeHTanuen. Pere-
HUE 33Ja4 C MCIOJIb30BaHUEM
Jupyter Notebook. Beimomne-
HUE TOMAIIHUX 3aJIaHuN.

8.IlporpamMupoBaHue
rpaduueckux uHTEpEN-
COB

Coszpnanue urp. bubnuoreka PyGame.

Pabora c¢ y4eOHOW muTepary-
poil U noxkymeHTanuen. Peme-
HHUE 3a7lay C MCIOJb30BaHHEM
Jupyter Notebook. Bsimomnne-
HHUE JOMAIIHUX 3a/laHHH.

9.CuctemHOEe mporpam-
MupoBaHue Ha Python

CO3,Z[8.HI/IC AIMUHUCTPATUBHBIX CKPHUIITOB.

Pabora c¢ y4eOHOW muTepary-
poil U noxkymeHTanuen. Peme-
HHUE 3a7ay C MCIOJIb30BaHUEM
Jupyter Notebook. Bsimomnne-
HHUE JOMAIIHUX 3a/laHHH.
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10.CereBoe mporpammu-
poBanue Ha Python

Co3znanue BebO-cepBuca.

Pabora c y4eOHOW muTepary-
po u nokyMeHTtanuein. Pere-
HHC 3aJa4 C HCII0JIb30BAaHUCM
Jupyter Notebook. Bsimonne-
HHE JOMAaIIHHUX 3aJIaHHuH.

11.TectupoBanue Tmpo-
rpamm Ha Python

DKCcTpeManbHOE IPOrpaMMHUPOBaHUE.

Pabora ¢ ydeOHOI smTEpaTy-
por u nokyMeHrtanuen. Peme-
HUE 3a/lay C HCIOJIb30BAHUEM
Jupyter Notebook. Bsimosnne-
HUE IOMAIIHUX 3aJaHHiH.

12.lokyMeHTUpOBaHHE U
pa3BepThIBaHUE po-
rpamm Ha Python

HenpepsiBHas unTerpanus.

Pabora ¢ y4eOHOW muTepary-
pol U nokyMeHrtaruein. Pere-
HUE 33Ja4 C HMCIOJIb30BaHUEM
Jupyter Notebook. Bsimonne-
HUE JIOMAIIHUX 3aJJaHUM.

6.2. [lepeyeHsb eonpocos, 3adaHuli, meMm 0.1 n0020MOB8KU K meKyujemy KOH-

mpo.iio

3aganue 1

IIpumepHbIe 3a1aHUsI MPOEKTHBIX PadoT

1. PeanuzoBarh nporpamMmy, ¢ KOTOPOH MOKHO UTpaTh B JJOTUYECKYIO UTPYy «BbIKM 1

KOpPOBBD) (onucanue MpaBuUI

UTPBIL: http://po6o-

mo3r.pd/Articles/BullsAndCowsRules ). IIporpamma 3aragpiBaeT 4uciio, MoJIb30-
BAaTEJIb BBOJAUT OYEPEIHON BAPUAHT OTTAABIBAEMOrO YMCJa, TPOrpaMMa BO3Bpa-
IIaeT KOJIMYECTBO OBIKOB M KOPOB M B CJIy4ae BBIUTPHIIIA UTPOKA COOOIAET O TO-
oene u 3aBepmaerca. Cama nporpamma HE xonut, T.e. He IbITaeTcs OTraaaTh
YUCJIO 3araJaHHOE UTPOKOM.

B3aumozencTBre ¢ mporpaMMon IIPOU3BOAUTCS Yepe3 KOHCOJb, IPU 3aIpoce
JAHHBIX OT MOJIL30BATEIs IPpOrpaMMa COOOLIAET, UTO OKUAET OT MOJIb30BaATENS U
ITPOBEPSIET KOPPEKTHOCTH BBOJIA.

PeannzoBath mporpamMmy, Npu MOMOIIM KOTOPOUM 2 UTpoKa MOTYT Urparh B «Kpe-
CTUKHU-HOJMKW» Ha mnoJie 3 Ha 3. B3anmoaencTBrUE C MpOrpaMMOi MPOU3BOIUTCS
yepe3 KoHcoub. IrpoBoe mosie n300pakaeTcsi B BUAE TPEX TEKCTOBBIX CTPOK U Tie-

PEPUCOBLIBACTCA ITPHU KaXXKIOM U3MCHCHHUUN COCTOSHMS I1OJIA. HpI/I 3alIpoCc JaHHbIX
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OT TIOJIb30BATEISI IPOrPaMMa COOOIIAET, YTO OKUAAET OT MOTB30BATENS (B UACTHO-
CTH, KOOPAMHATHl HOBOM OTMETKH Ha I0J€) U MPOBEPSIET KOPPEKTHOCTH BBOJA.
[IporpamMma qOJKHA YMETh aBTOMAaTUYECKH ONPEAENATh, YTO NMAPTUS OKOHYEHA, U
coobmaTe 0 mobdesie 0THOTO U3 UTPOKOB WK 0 HUYbel. Cama nporpamma HE xo-
JIUT, T.€. HE TIBITAETCS CTABUTh KPECTUKU U HOJMUKH C LIEJIbIO 3aIIOJIHUTh JIMHUIO.
PeannzoBathk nmporpammy, Ipy NOMOIIM KOTOPOW 2 UTPOKa MOTYT UTpaTh B UTPY
«Cynep Hum». [IpaBuna urpsl cienyromue. Ha maxmaTHONH JTOCKE B HEKOTOPBIX
KJIETKaX cIydyailHO pa30pocanbl (DUILIKK WM MYTOBUIIEL. ITpOKHU XOIAT 110 04epe/u.
3a 0/IMH XOJ1 MOXHO CHSTh BCE (PMIIKU C KAaKON-JIMOO TOPU30HTAIH WU BEPTUKAIIH,
Ha KOTOPOW OHU €CTh. BRIMIpBIBAET TOT, KTO 3a0€epeT nocieaHue GUIIKH. (onuca-
Hue nmpasui urpel: https://www.igfun.ru/articles/super-nim.shtml )
B3anmoneiicTBre ¢ mporpaMMon IpOU3BOAUTCA Yepe3 KOHCOIb. MrpoBoe mosue
n300paxaeTcs B BUJIE TEKCTOBBIX CTPOK U MEPEPUCOBBIBACTCA MPU KAXKJIOM U3MeE-
HEHUH cOCTOsiHUA noiis. [Ipu 3ampoce TaHHBIX OT MOJIb30BATENs porpaMmma cooo-
IIAET, YTO OKUIAET OT MOJIb30BaTENs (B YACTHOCTU, KOOPAMHATHI HOBOM OTMETKHU
Ha I10JI€) ¥ MPOBEPSAET KOPPEKTHOCTh BBOoAA. [Iporpamma 105KkHa yMeTh aBTOMATH-
YECKU OMPEALIIATh, YTO MapTHUs OKOHYEHA, M COOOIIATh O MOOeIe OJJHOTO U3 UTPO-
koB. Cama nporpamma HE xonuT, T.€. He nbITaeTcst BBIOMpaTh CTPOKHU UITH CTOJIOLIBI
C IIEJIbIO MOOSTUTD B HTPE.
PeannszoBate nmporpaMmy, ¢ KOTOPOM MOKHO Urpath B Urpy «19». IlpaBuna urpel
cnenyromue. HyxHo Bbinucats noapsaa uncia ot 1 go 19: B ctpouky a0 9, a motom
HayaTh CIEIYIOLIYIO0 CTPOKY, B KaX0¥ KieTke no 1 nudpe (He unuciy (cM nmpumep
MO CChUIKE)). 3aTeM UTPOKY HEOOXOIWMO BBIYEPKHYTH MapHbIC MU(PHI WU Aar0-
e B cymme 10. YciaoBue - napbl JOHKHBI HAXOIUTHCS PSAOM WM YEpE3 3a4epK-
HYTbIE€ HUPPBI IO TOPUZOHTAIM WM MO BepTUKaid. [locne Toro kak Bce BO3MOXK-
HBI€ Mapbl BEIUEPKHYTHI, OCTaBIIMECS LU(PHI IEPENHUCHIBAIOTCS B KOHEIL[ TaOIHUIIbI.
[lenb - MOJHOCTBHIO BBIYEPKHYTh Bce UUGPHL. (OMUCAHUE TPABUI WIPHI:

http://podelki-fox.ru/igry-dlya-detey-na-bumage-s-chislami/ )
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B3anmoneiicTBrue ¢ mporpaMMon NpOU3BOAUTCA Yepe3 KOHCoJb. MrpoBoe nose

n300paxaeTcs B BHJE TPEX TEKCTOBBIX CTPOK M MEPEPHUCOBBIBACTCS MPHU KaXKIOM
M3MEHEHUH COCTOsIHMS noJi. [Ipu 3ampoce JaHHBIX OT MOJIB30BATENA MMPOrpaMma
COOOIIIAET, YTO OKUACT OT MOJIH30BATENS (B YACTHOCTH, KOOPIMHATHI OUEPETHOTO
X0/1a) ¥ MPOBEPSIET KOPPEKTHOCTh BBoAA. [IporpaMmma noikHa yMeTh aBTOMaTH4e-
CKU OTIPEEIISITh, YTO HYXKHO BBIITMCATh HOBBIE CTPOKH C IU(PpaMU U TO, YTO APTHUS
okoHueHa. Cama mporpamma HE xoaurt, T.e. HE TIBITACTCSI BHIOMpAThH Maphl MUQP C
LEJbI0 OKOHYHUTH UTPY.
PeannszoBate nmporpammy, Ipy NOMOIIM KOTOPOW 3 UTPOKa MOTYT UTPaTh B UIPY
«JlockyTHOE onesino». [IpaBuna urpsel cienyromue. Ha nose, umeromem pasmep 4
Ha 5 KJIETOK 3a OAWH XOJ KaXXIbli UTPOK JOJDKEH 3alOJIHUTh OAHY KJIETKY CBOMM
cuMBoJIOM. rpok crapaercs, 4To0Obl €ro CUMBOJIBI OBUTH KaK MOKHO Jablle YT
OT apyra. B xozxe Urpsl BeaeTcs MOJACYET OYKOB: 33 KaXKI0€ COCEIACTBO KIIETOK C
OJIMHAKOBBIMH CHUMBOJIAMH WTPOKY, BJIaJCNIbIly CHMBOJIA J00aBIISETCS OJIHO
mrpadHoe 0uko. COCETHUMH CUUTAIOTCS KIETKH, UMEIOIINE OOIIYI0 CTOPOHY WJIU
PacCIOJIOKEHHBIE HAUCKOCOK IPYT OT APyra. BEIMIPBIBAET TOT, y KOTO B KOHIIE UTPBI
MEHBbIIIE BCErO ITPAPHBIX OUKOB.

B3aumozericTrue ¢ mporpaMmMon Mpou3BOIUTCS dyepe3 KoOHCob. rpoBoe mone
n300paxaercs B BU€ 4 TEKCTOBBIX CTPOK M IEPEPUCOBBIBACTCS MPHU KAXKIOM U3MeE-
HEHUU cocTosHMS noJs. [Ipu 3ampoce JaHHBIX OT MOJB30BATENs IPpOrpaMmma cooo-
LIAET, YTO 0’KMJIAET OT MOJIb30BaTENs (HaIpUMep, KOOPAMHATBI 0YEPEIHOTO X0/1a)
U TIPOBEPSIET KOPPEKTHOCTHh BBOAA. lIporpamma nomkHa ymMeThb aBTOMATHYECKU
ONPEAENATh KOJIMYECTBO ITPAPHBIX OYKOB U OKOHYAHUE MAPTUU U €€ TOOeTUTES.

Cama nporpamma HE xoauT, T.€. HE IBITAETCS 3aNIOJIHATH KIETKA CUMBOJIAMU C
LEJIbI0 BEIUTPATh UTPY.

PeanuzoBath nporpammy, Ipy NOMOIIM KOTOPOW 2 UTPOKa MOTYT UTpaTh B UTPY
«Kmmonnaiik». IIpaBuna urpel cnenyromue. rpa Bea€rca Ha UTPOBOM I10JIE pa3Me-
poMm 10 Ha 10 kietok. Mrpoku mo odepenu BBICTABISIOT B JIOOYIO CBOOOIHYIO
KJIETKY [0 OTMETKE, ¥ TOT UTPOK, [TOCJIE YbETO XOAa MOJyYnIach HENoYKa JJIMHON
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X0Ts1 ObI B 3 oTMeTKe, mpourpeiBaeT. [Ipu 3ToM B 1IenoYke CYUTAIOTCS KaK CBOU
OTMETKH, TaK U OTMETKHU COIMEPHHKA, Y UTPOBBIX (puiliek kKak Obl HET Xo3sinHa. Lle-
MoYKa - 3TO psij GulIeK, cienyromas GuiIKka B KOTOpOM MPUMBIKAET K MPEAbIIY-
meit ¢ moboro W3 8-MM  HampaBieHUW. (OmHMCaHWE TpaBUJl  UIPBHL:
https://www.igfun.ru/printable-puzzles/klondike-igra.shtml )

B3anmoneiicTBrue ¢ mporpaMMoi Nporu3BOAUTCA Yepe3 KOHCOJb. IrpoBoe mnosie
u3zo0paxaercs B Buje 10 TEKCTOBBIX CTPOK U MEPEPUCOBBIBACTCS MPH KAXKIOM U3-
MEHEHUU COCTOSIHUSA 1oJs. [Ipu 3ampoce JaHHBIX OT MOJIB30BATENS IPOrpaMMa CO-
OOIIAeT, YTO OXHUAAET OT IMOJb30BATENs (HampUMep, KOOPAUHATHI OYEPETHOrO
X0/1a) ¥ IPOBEPSIET KOPPEKTHOCTH BBoAA. [IporpaMma noikHa yMETh aBTOMaTH4E-
CKH OIIpPE/ENATh OKOHYaHHUE MMapTUU U €€ M0OeIuTeNs.

Cama nporpamma HE xoauT, T.€. HE IBITAETCSA CTaBUTh B KIIETKA OTMETKH C 11e-
JIBIO BBIUIPATh UTPY.

PeanuzoBarh nporpamMmy, IpH IMOMOIIM KOTOPOUW 2 UIPOKAa MOTYT MIpaTh B UIPY
«Maxkcwuty». [IpaBuiia urpsl cienyromue. B kneTkax kBagpara 3 Ha 3 mUIIyTCS CITy-
yaifHble YKclia U3 Auana3ona ot 1 10 9. Haunnatonmii BeiOupaet 1000e moHpaBUB-
1ieecsi eMy YMCJIO M BBIYEPKHUBAET €ro, NpudaBiisis K cBoel cymme. BTopoit urpok
MOKET BBIOpATh JTF000€ U3 OCTABIIMXCS YHUCEN TOTO CTOJIONA, B KOTOPOM IEPBbBIT
UTPOK JieTan cBOM npeapaymuii xoa. OH ToKe BbIUEPKUBAET BHIOPAHHOE YHUCIIO,
npuoaBIIsis €ro K cBoel cymme. IlepBrblil UTpok Aaliee MOCTYNMAET aHAIOTUYHO, BbI-
Oupas 4ucio-KaHAWAAaTa U3 TOM CTPOKH, B KOTOPOW BTOPOM MTPOK XOJIUJI MEpe
3TUM. MOXKET Tak CIyYUThCS, UTO Y KAaKOro-TO Urpoka He Oyzaer xona. Torma ero
COMEPHUK MPOAOIKAET UTPY, Jenast XO4 B TOU K€ CTPOKe (IJIs1 IEPBOr0 UIPOKa)
VI B TOM K€ CTOJIOIE (/17151 BTOPOTO UTPOKa), 4TO U 710 3T0oro. rpa 3akaHunBaercs,
Korja o0a Urparolux He UMEIOT X0A0B. Pe3yiabTaT onpenesnsercs no HabpaHHbIM
CyMMaM, y KOro oHa 0oJibliie, TOT U Beiurpai. [lpu paBeHcTBE CyMM (pukcupyertcs

HUYbs. (omucanue npasuia urpsl: https://www.igfun.ru/articles/maxit.shtml ).
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B3anmoneiicTBre ¢ mporpaMMon NpOU3BOAUTCS Yepe3 KOHCOIb. MrpoBoe nosne
n300paxaeTcs B BUE 3 TEKCTOBBIX CTPOK M IEPEPUCOBBIBACTCS MPHU KAXKIOM U3MeE-
HEHUU cocTostHUs noJst. [1pu 3ampoce JaHHBIX OT MOJB30BATENs IporpaMma coo0-
IIAET, YTO 0’KUJIAET OT MOJIb30BaTENS (HAaIpUMEpP, KOOPAUHATHI OYEPETHOIO XO0/1a)
U MPOBEPSAET KOPPEKTHOCTHh BBOJA. IIporpamma JomKHA yMETh aBTOMAaTHYECKH
OTIPEENATH CYMMY OYKOB Ka)KJIOTO U3 UTPOKOB M OKOHYAHHE MapTUH U €€ TTo0e -
TEJIA.

Cama nporpamma HE xouT, T.€. HE nbITaeTCsl BBIYEPKUBATH YUCJIA C LETBIO BbI-

UrpaTh Urpy.
(*) Peanm3zoBath mporpaMmy, Ipy MOMOIIX KOTOPO# 2 UTPOKA MOT'YT UTPATh B UTPY
«Moctukny». [IpaBuna urpsl cienyromue. B xoae Urpel Kaxaslii U3 UTPOKOB CTa-
paeTcsi HOCTPOUTH MOCT C OJHOTO CBOETO Oepera Ha Ipyroi mo KamHsM, 00pasyro-
M MaccuB 4 Ha 5 (4 kaMHA BJIOJIb Oepera urpoka v 5 KaMHe Mex 1y Oeperamu).
VY nepBoro Urpoka - KpeCTUKM B KauecTBE KaMHEH U Oepera KpecTUKOB (JIEBbIN U
MpaBbIi Kpail MoJjsi), y BTOPOTO UTPOKA — HOJIMKHU U Oepera HOJMKOB (BEpXHUU U
HUKHUHN Kpail nosst). Urpy MO>KHO HauyMHaTh B JIIOOOW TOUKE MOJs. 3a OJUH XOJI
UTPOK MOKET COEIMHUTD JIBa CBOMX COCEHUX KaMHS BEPTUKAJIbHBIM UM TOPU30H-
TaJbHBIM MOCTHKOM (0003HAYAIOTCS B TEKCTOBOM PEXUME CUMBOJIAMU «-» U «|»).
MocTbl IEPBOTO U BTOPOTO UIPOKA MEPECEKAThCA HE JTOJKHBL. BBIMTpBIBAET TOT,
KTO TOCTPOUT HEMPEPBHIBHBIM MOCT C OJTHOTO CBOEro Oepera Ha JIpyroil. (onucaHue
npaBui  urpel:  https://www.7ya.ru/article/Chem-zanyat-rebenka-13-igr-na-liste-
bumagi-so-slovami-kartinkami/ )

B3anmoneiicTBre ¢ mporpaMMon IpOU3BOAUTCA Yepe3 KOHCOIb. MrpoBoe nosue
n300paxaercs B BUE 9 TEKCTOBBIX CTPOK M MEPEPUCOBBIBACTCS MPHU KAXKIOM U3MeE-
HEHUU cocTosiHUs noJst. [Ipu 3ampoce JaHHBIX OT MOJIB30BATENIs Iporpamma cooo-
IIAET, YTO OKUAAET OT MOJIb30BaTENs (HAIpUMeEp, KOOPAUHATHI OYEPEAHOTO X0/1a)
U MPOBEPSAET KOPPEKTHOCTHh BBojJa. IIporpamma JomkHA yMETh aBTOMAaTUYECKU
OTNPEAENATh HEJOMYCTUMbIE XO/1bl (PUBOSIINE K IEPECEUCHUIO MOCTOB COIIEPHU-
KOB) M OKOHYAHHE MTaPTUU U €€ MTOOSAUTEIIS.
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Cama nporpamma HE xoaut, T.e. HE BITAETCSI CTPOUTH MOCTBI C L[E€JIBIO BBIUT-
paTh urpy.

9. (*) PeanuzoBaTh mporpaMmy, ¢ KOTOPOH MOXKHO UTpaTh B UTPy «MoOpCKoi 00i.
[IporpaMma aBTOMAaTHYECKHU CIy4aliHO paccTaBiseT Ha noje pazmepoMm 10 Ha 10
KJIeTOK: 4 1-mamyOHBIX Kopaloiis, 3 2-namyOHbIX Kopaodiis, 2 3-namyOHbIX KOpabis
u 1 4-x nanyOHbIA. Mexy J1I0ObIMU BYMSI KOPAOJISIMU IO TOPU3OHTAIIA U BEPTH-
KaJIi I0JDKHA ObITh Kak MUHUMYM | He3aHsTas kieTka. [IporpaMMa mo3Bosiser ur-
POKY XOIUTb, Tpou3BoAs BeicTpesbl. Cama mporpamma HE xonut T.€. He nbITaeTcs
TONUTH KOPAOJIU pacCTaBIC€HHBIE UTPOKOM.

B3anmoneiicTBre ¢ mporpaMMon IpOU3BOAUTCA Yepe3 KOHCOJIb. MrpoBoe mosne
n3zo0paxaercs B Bue 10 TEKCTOBBIX CTPOK U NMEPEPUCOBBIBAETCS MPU KAXKIOM U3-
MEHEHUHU COCTOSIHUS noJist. [Tpu 3anmpoce JaHHBIX OT MOJIb30BATENS IPOrpamMma co-
o0IIaeT, YTO 0’KUJAET OT I0JIb30BATENS (B YaCTHOCTH, KOOPJAUHATHI OUEPEAHOIO
«BBICTpPEJIA») U MPOBEPSIET KOPPEKTHOCTH BBOAA. [IporpaMma 1omkHa yMeTh aBTO-
MaTHUYECKU ONPEIENSATh MOTOIUIEHNE KOPA0Isl U OKOHYaHWE TAPTHH U cO00IATh 00
ITUX COOBITUSAX.

10.(*) PeanuzoBaTh nmporpamMmmy, ¢ KOTOPO MOXKHO UTpaTh B urpy «IIsatHamkuy. [1pa-
BUJIA UTPHI CIEAYIOIINE.

['onoBosomka mpescraBisier co0oi 15 KBaapaTHBIX KOCTSIIEK C YUCIaMu OT 1
10 15. Bece KOCTSIIKM 3aKI0YEHBl B KBaIpaTHYIO KOPOOKYy (mose) pazmepom 4 Ha
4. Ilpu pa3MeneHNH KOCTAIIEK B KOPOOKE OCTaeTCs OHO IMyCTOE MECTO, KOTOPOe
MO>KHO UCIOJIb30BaTh JJIs IEPEMEILEHUS KOCTALIEK BHYTpH KOpoOku. Llenb urpsr -
YHOPSAI0YUTH pa3MEIIEHUE YUCEN B KOPOOKE, pa3MECTHB UX 10 BO3PACTAHUIO CIIEBA
HaIlpaBO U CBEPXY BHU3, HAUMHAS C KOCTAIIKH C HOMEPOM | B JIEBOM BEPXHEM YTIy
Y 3aKaH4MBasi MyCTbIM MECTOM B IIPABOM HMKHEM YTIIy KOPOOKHU.

B3aumopeiicTBre ¢ mporpaMmon Mporu3BOJIUTCS yepe3 KOHCoIb. rpoBoe mosne
n300paxaercs B BUE 4 TEKCTOBBIX CTPOK M IEPEPUCOBBIBACTCS MPHU KAXKIOM U3MeE-
HEHUU cocTosiHUs noJst. [Ipu 3ampoce JaHHBIX OT MOJIB30BATENIs Iporpamma cooo-
IIAET, YTO 0’KMJIAET OT MOJIb30BaTENs (HanpuMep, KOOPAUHATBI OYEPETHOTO X0/1a)
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U [IPOBEPSIET KOPPEKTHOCTH BBOJA. [IporpamMmma 10JKHA CUUTATh KOJIMYECTBO ClIE-
JAHHBIX XOJ0B, YMETh aBTOMAaTUYECKH ONPEIEIATh HEJOIYCTUMBIE XO/bl, OKOHYA-
HUE MMApTUH U €€ TOOeAUTEIS.

Cama nmporpamma HE XoauT, T.€. HE MBITAETCS YIOPSIOYUTh KOCTAILIKH C LIEJIBIO

BBIUTPATH UTPY.

3aganue 2

ba3zoBas yacts:

HanmmcaTtp KanbKyJaTOp I CTPOKOBBIX BBIPAXKEHUW BHJA '<UHUCIIO> <OIEpa-
US> <4UCIIo>', TJie <YMCIIO> - HE OTPHULIATENBHOE 1e0¢e ynciao Menbinee 100, 3a-
MUCAaHHOE CJI0OBaMU, HarpuMep "TpUaLaTh 4eTbipe', <apudmeruyeckas oneparms™>
- oHa u3 onepanui "toc”, "MuHyc", "yMHOXKUTB". Pe3ybTaT BBIIOJHEHUS OIlE-
paiuu BEpHYTh B BUJIE TEKCTOBOTO MpeacTaBienus yucia. [Ipumep cale(" nBanuarsb
ISTh IJTIOC TpUHAALATh'") -> "TpuauaTh Bocemsp"

OdopMuth KanbKyISTOP B BUAC (PYHKIIUU, KOTOpasi IPUHUMAET Ha BXOJT CTPOKY
Y BO3BpAUIAET CTPOKY.

Peanu3oBath moAAepKKy omepaluu JEJICHUs U OCTaTKa OT JeJeHUsS U paldoTy C
JTPOOHBIMU YHCIIAMH (JIeCATUYHBIME qpo0simu). [Tpumep: cale("copok onuH u TpuI-
1IaTh OJIHA COTas pa3IeNuTh Ha CeMHaANaTh") -> "1aBa U copok Tpu coThix". OOpa-
OaThIBaTh JPOOHYIO YACTh /10 THICSYHBIX BKIIOUUTEIHHO, €CIIU MPH JCICHUU TTOTY-
YarOTCS YKUCIIa C MEHBIIEH TPOOHOM YaCThIO BBITIOIHSATH OKPYTJICHHE 10 THICAYHBIX.
Crooscnocmo: 2

Pacmmpenue 3ananus 1. Peanu3zoBaTh NOAAEPKKY AECATUUHON TPOOHOM YacTH 10
MUJUTMOHHBIX JOJIEH BKIIOYUTENBHO. Peann3oBaTh KOPPEKTHBIN BBIBOJ HH(POpMA-
WU O TIEPUOIUYECKON JECITUIHOU IpoOH (mepuo 1 1podu BILIOTH 10 4X ACCATHY-
HbIX 3HaKoB). [Ipumep: calc("meBsATHAIIIATE U BOCEMBIECIT IBE COTBHIX Pa3CIUTh
Ha JICBSIHOCTO JIEBATH" ) -> "HOJIb M ABAJIIIaTh COTHIX M HOJb JiBa B Iiepuojie .

Cnoorcnocmo 3
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Peanu3oBarh TEKCTOBBIN KAJIBKYJIATOP U1l BRIPAKEHUSI U3 IPOU3BOJIBHOIO KOJIHYE-
CTBa Ollepanuii ¢ yuetoMm mnpuoputera onepauuid. [Ipumep: calc("mate miroc aBa
YMHOXHUTb Ha TpU MUHYC ofuH") -> "necats". ([ peanuzamum peKoMeHIyeTcs
UCITIOJI30BaTh AJTOPUTMBl OCHOBAaHHBIE HA IMOJIbCKOM HWHBEPCHOW 3aIHCH CM.
HarpuMmep,
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 ) Croorcrocmo 3

Pacmpenue 3aganus 3. Jlo0aBUTh NOIAEPKKY MIPUOPUTETA ONEPALIMMA C TOMOIIBIO
cko0ok. [Ipumep: calc("ckoOka OTKpbIBa€TCS MATH IJIKOC J1Ba CKOOKA 3aKPbIBAETCS
YMHOKHTb Ha TPU MUHYC oAuH") -> "nBaauars". Crooxcnocms 3

. Jlo6aBUThP BO3MOYKHOCTb HCIIOJIb30BAHUSA OTpULATENbHBIX uyHcen. [lpumep:
calc("nmsTh MUHYC MUHYC osiuH") -> "mects". CrnoorcHocme 1

. J100aBUTh BO3MOXHOCTh OINEPUPOBATH C ApPOOSMHU (MPABUIBHBIMU W CMEIIaH-
HbIMU). Peann3oBaTh MOANEPHKKY CIOKEHUS, BBIYUTAHUS U YMHOXKEHUs, APOOEH.
Pe3ynpTaT onepanuii He TOJKEH MPEACTABIATh HEMPABUIBHYIO ApOOb, TaAKUE pe-
3yJbTaThl HY’KHO IIPEeBpaIlaTh B cMeanubie Apoou. [Ipumep: calc("oaun u uetsipe
MSATHIX TUTIOC MIECTh CEAbMBIX ") -> "/Ba U IBaALIATh TPU TPUILATH MATHIX'".
Croorcrnocmo 3

Pacmmpenue 3aganus 6. JJo0aBUTh aBTOMaTHYECKOE COKpallleHue ApoOr B OTBETE.
[Tpumep: calc("ogna mecras yMHOXUTH Ha JaBe TpeTbux') -> "ongHa neBsrtas’.
Crnoorcnocmo 1

Pacmmpenue 3amanus 1. Jlo6aBuTh onepanny BO3BEACHUS B CTENEHb U TPUTOHO-
METPUYECKHUE Olepalu CUHYC, KOCUHYC, TAHT'€HC U KOHCTaHTy nu. [lomyckaeTcs
KaK MUHUMYM OJIHA W3 3TUX (DYHKIHMA B BRIPAKEHUU C OOBIYHBIMU OTIEPAIHSMHU.
[Tpumep: calc("nBa B crenenn uetpipe") -> "mectHamnate". [Ipumep: cale("cunyc
OT MU Pa3JeiUTh Ha YeThIpe") -> "HOJIM U CEMBCOT CEMb THICSIYHBIX .

Cnoorcnocmo 1 unu 2
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9. lo6aBuTh KOMOMHATOPHBIE ONEpPALMU MIEPECTAHOBKH, PA3MEIIEHUS U COUECTAHUS.
[Tpumep: calc("pa3memniennit u3 Tpex mo aAea'") -> "mects". Crosxxcnocms 1 unu 2
10./InarHOoCTHPOBATH OMMOKHU: HEMPABUIBHYIO 3aIMCh YMCIa; HETIPaBUIIBHYIO TTOCIIe-
JIOBATEJIbHOCTh YHCEII U Ollepaluii; (3aganue 1) aeneHue Ha HOMb; (3a1anue 3) He-
MIPAaBIJIbHYIO MTOCJIEI0BATEILHOCTD YHCET U OTlepalnii; (3aganue 4) HeKOPPEKTHBIN

OanaHC 1 BIIO)KEHHOCTh CKOOOK; (3a/1aHue 6) HEKOPPEKTHYIO 3aiCh YUCIIA.

Cnoowcnocmo 1 unu 2

3aganue 3

bazoBas 4acTh (BBIMOJHSIETCS BCEMU CAMOCTOSITENBHO!):
Ha 6a3e momyseii: csv, pickle u mpsimoii paboTsl ¢ daiiiamu peanin3oBaTh Clie-
YOI 0a30BbIN (YHKIIMOHAT:

1. ¢ynkuwuii load_table, save_table o 3arpy3ke/coxpaHeHui0 TAOJINYHBIX JaH-
HBIX BO BHYTPEHHEE MPEJCTaBICHUE MOJTYJIsSI/U3 BHYTPEHHETO MPEICTABICHUS
MOJTYJISL:

— (aiina popmata CSV (oTaenbHbIH MoayIh ¢ load_table, save table B pamkax
oO0IIIero makera)

— (¢aiina ¢popmara pickle (ormenbubIi Moxyas ¢ load_table, save_table B pam-
Kax oO0IIero nakera), MOAyIb UCTIOJIB3YET CTPYKTYPY JAHHBIX TSl PEICTaB-
JeHus Tabnuily, y1oOHYI0 aBTOPY pabOTHI.

— TeKcTOBOTO (haiiia (Tonpko (yHKIMs Save_table coxpansroias B TEKCTO-
BOM (haiiyie mpeicTaBleHre TaOJINIIbl, aHAJIOTMYHOE BBIBOY Ha MEeYaTh C Mo-

morteio GpyHkuu print_table()).

[Ipumeuanue: BHyTpeHHEE MPEICTABICHUE MOXKET 0a3upoBaThCS HA CIOBape,
I'JI€ 110 Pa3HbIM KJII0YaM XPaHATCS KIIOYEBbIE «aTPUOYThD» TaOIHIIbI, @ 3HAYEHUs Ta0-
JIMIIBI XPAHSATCS B BUJE BIOKEHHBIX CIIUCKOB. CTyIEHT MOKET BbIOpaTh Ipyroe BHYT-

pEHHee MpeJcTaBlIeHHe TaOaUIIbl (COrIacOBaB €ro ¢ MpernojiaBaTesieM), B TOM YHCIIE,
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crynentsl 3HakoMbie ¢ OOII Ha Python, MoryTt peanm3oBaTh COOCTBEHHBIN Kiacc s
TaOJHIIBL.

[Tpu onpeneneHun api MoayJieii MaKCUMAIBHO TOJIHO MCIIOJIB30BaTh BO3MOXK-
HOCTH cWrHaTyp QyHKuui Ha Python (3HadeHus mo ymMoJ4aHUIO, 3allaKOBKa/pacra-
KOBKa, B T.4. IMCHOBaHHBIX MTapaMeTPOB, BO3BPAIICHNE MHOKECTBEHHBIX 3HAUCHUH),
WHTCHCUBHO BBITIOJHSITH MPOBEPKH U BO30YKIAATh UCKIIIOUNTEIBHBIC CUTYAITHH.

2. Moayins ¢ 6a30BBIMU OTIEpAIMSIMHU HAJ[ TAOIUIIAMHU:

— get_rows_by number(start, [stop], copy_table=False) — monxy4yenwue taod-
JIMIIBI U3 OJTHOW CTPOKH MITM M3 CTPOK M3 MHTEPBaja 10 HOMEPY CTPOKH.
®OyHKkIHs 1100 KOMMPYET UCXOAHBIC JaHHBIC, TUO0 CO3/1aeT HOBOE MPE/-
CTaBJICHHE TaOIUIIBI, pabOoTaroIIee C HCXOIHBIM HA0OPOM JTAaHHBIX
(copy_table=False), Takum 0Opa3oM HU3MEHEHHUS, BHECEHHBIC Yepe3 ITO
npeacTaBiIeHUs OyayT HAOMIOAATHCS U B UICXOAHOW TaOJIHIIE.

— get_rows_by index(vall, ..., copy_table=False) — mosryaenne HoBOM Tab-
JIMIIBI U3 OJTHOW CTPOKH MITM M3 CTPOK CO 3HAYCHUSIMU B IIEPBOM CTOJIOIIE,
COBITAJIAIONTUMH C TTepelaHHbIMK aprymMeHTamu vall, ... , valN. ®yHkmwms
1100 KOMMUPYET NCXOIHBIC JAHHBIC, THO0 CO3/1aeT HOBOE MPEACTABICHUE
TaOJIMIIBI, paboTarollee ¢ UICXOAHBIM HabopoM IaHHBIX (COpY_table=False),
TaKUM 00pa30M H3MEHECHHSI, BHECEHHBIC Yepe3 ITO MPEACTaBICHUS OyayT
HaOJIIOAATHCS ¥ B UICXOAHOM TaOHIIe.

— get_column_types(by_number=True) — monydenue cioBaps Buaa cmoi-
oey.:mun_3navenuu. Tun 3aadenus: int, float, bool, str (mo ymomyanuro as
Bcex cToJ10110B). [Tapamerp by _number onpenenser Bun 3HaueHus croaodern
— IEJIOYMCIICHHBIN MHIEKC CTOJIONA UK €r0 CTPOKOBOE MPECTaBIICHHUE.

— set_column_types(types_dict, by number=True) — 3ananue cioBaps Buaa
cmonbey:mun_snavenuti. Tun 3nauenus: int, float, bool, str (mo ymonuanuto
1T Beex ctos0noB). [Tapamerp by _number onpenensier Bun 3HaucHus
CTOJI0CII — IEeJIOYUCIICHHBIN MHIEKC CTOJIOIA UITH €T0 CTPOKOBOE MPEICTaB-

JICHHUC.
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— get_values(column=0) — moiy4eHne cucKa 3HaAYCHUH (THITHM3UPOBAHHBIX
COTJIACHO THITy CTOJIONA) TaOIUIbI U3 CTOJI0IIA JIMOO 10 HOMEPY CTOIO0Ia
(menoe uncio, 3HaueHue 1o ymosrdanuto 0, 1160 mo UMeHu cTodIa)

— get_value(column=0) — ananor get_values(column=0) aus npeacraBiIcHUS
TaOJHIIBI C OJTHOM CTPOKOM, BO3BpAIAeT HE CIHCOK, a OAHO 3HAUYCHHE (TH-
MU3UPOBAHHOE COTJIACHO TUITY CTOJOIIA).

— set_values(values, column=0) — 3amanue crucka 3HadeHuil values mis
CTOJIOIA TAaOIHUIIEI (TUITM3UPOBAHHBIX COTJIACHO TUITY CTOJI0Ia) 1100 TI0 HO-
Mepy crosibna (1e10e Yuciio, 3HauyeHue no ymondanuio 0, 1100 o UMeHH
CTOJIONA).

— set_value(column=0) — ananor set_values(value, column=0) ms npen-
CTaBJICHUS TAOJIMUIIBI C OJHOM CTPOKOM, YCTAaHABIMBAET HE CIIMCOK 3HAYCHUH,
a OJTHO 3HAYCHHE (TUIMU3UPOBAHHOE COTIIACHO TUITY CTOJIOIA).

— print_table() — BeiBOx TA0IMIIBI HA TICUATD.

3. Jns kaxaou GyHKIIUU TOJDKHO OBITH peain30BaHa TeHepalys He MeHee Ofl-

HOT'O BMJAAa NCKIOYUTCIbHBIX CHTyaHHfI.

Hnousuodyanvrvle 3a0anusL:

. B load_table peanuzoBats load table(filel, ...) — mognepxKy 3arpy3ku TaOJIUIIbI,
pa3ouTOl Ha HECKOJIBKO (haiiyioB (TPOU3BOJIBLHOE KOJIMUECTBO (paitinoB) (st dhop-
MaToB csv u pickle). B ciyuae HECOOTBETCTBHUS CTPYKTYPHI CTOJIOIOB (DAISIOB BbI-
3bIBATh UCKIIFOUUTEIIbHYIO CUTyanuo. Crnooxcnocms 1

. Pacwupenue 3a0anusn 1. B save table peannzoBaTh mOaAepKKy coOXpaHEHUs Ta0-
JUITBI B pa30UTON HAa HECKOJIBKO (haiiyioB (ITPOU3BOIHLHOE KOIHMYECTBO (hifasioB) MO
napamMeTpy max_ rows, OIpPEACNSIONIeMY MaKCHMaJIbHOE KOJMYECTBO CTPOK B
daiine. daiinel csv u pickle, momydeHHbie ¢ MOMOIIBIO save table TOMKHBI OBITH
coBMecTuMBI ¢ load table u3 3ananust 1. Crnoorcnocme 1

. PeanuzoBarts ¢pynkuuto concat(tablel, table2) u split(row number) ckiienBaronyto

JIBE TAOJUIIBI WM pa30UBAIONTYI0 OJIHY TaOIUIly Ha 2 IO HOMEPY CTPOKH.
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Cnoorcnocmo 1

Peanu3oBaTth aBTOMaTHYECKOE OMpPECICHUE THIA CTOJIOIOB IO XPAHAIIAMCS B
tabnuiie 3HaueHUsIM. ODOpPMHUTH KaK OTIEIbHYIO QYHKIIHIO U BCTPOUTH ATOT (PYHK-
ITMOHAT KaK omiuio paboTel pynkimu load table. Croorcrocms 1 unu 2
Peanu3oBath NoAACpKKY JOMOJHUTEIHHOTO THITA 3HAYCHUHN «J[aTa M BPEMs» Ha 0C-
HoBe Moy datetime. Crnoorcnocme 1 unu 2

. Jlo6aButh Habop dyHkuuii add, sub, mul, div, koTopsie oOecriedaT BHIMOTHEHUE
apuMeTHYECKHUX oreparuil 1 ctoiomnoB tuna int, float, bool. Ilpoxymats cur-
HaTypy QYHKIUI 1 U3MEHEHHSI B ApyTHUe (YHKIIUH, KOTOPBIC TTO3BOJIAT YA0OHO BHI-
MOJTHATHh apU(PMETHICCKHE ONEpaIli CO CTOJOIaMU W MPUCBAUBATh PE3YJIbTATHI
BBIYHCIICHU. Peann3oBaTh pearnpoBanre Ha HEKOPPEKTHBIE 3HAYSHUS C TIOMOIIIBIO
TEHEPAIMN UCKITFOUUTENBbHBIX cuTyauuid. Croacnocms 2

[To ananoruu c 0. 6 peaninzoBaTh GyHKIMH eq (==), gr (>), Is (<), ge (>=), le (<=),
ne (==), KOTOpbIE BO3BPAIAIOT CIIMCOK OYyJIEBCKUX 3HAYEHUU JIJTMHHOW B KOJIHYE-
CTBO CTpPOK CpaBHUBaeMbIX CTOJOIOB. PeanuzoBath Qynkuuio filter rows
(bool_list, copy_table=False) — moyryuenue HOBOM TaOJIUIBI U3 CTPOK I KOTOPBIX
B bool list (1uHON B KOMMYECTBO CTPOK B TabJIMIIE) HAXOAUTCS 3HaueHue True.
Cnoorcrnocmo 3

PeanuzoBars ¢ynkiuio merge tables(tablel, table2, by number=True): B pe3yib-
TaTe CIUSHUS CO3/laeTcsi Tabymiia ¢ HabOpoM CTOJIOIOB, COOTBETCTBYIOIIUX 00b-
SAMHEHHOMY Ha0Opy CTOJIOIOB MCXOMHBIX Ta0auIl. COOTBETCTBHE CTPOK MIIETCS
160 1o ux Homepy (by number=True) nu6o no 3HaueHuro uHaekca (1 cronder).
[Tpu BBITTOTHEHUH CIUSHUS BO3MOXXHO MHOXKECTBO KOH(IMKTHBIX CUTyallid. AB-
TOp JOJDKEH WX OMHUCATh M ONPEACIUTh JOMYCTUMBIN CIIOCOO peakIuu Ha HHUX (B
T.4. Yepe3 JOMOJHUTEIbHBIC TTapaMeTpbl QYHKIIUA W WHHUITHAITNIO HCKITFOYHTEITb-

HBIX cutyauuil). Croscnocmeo 2
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9. Peanun3oBaTh MOJHOLICHHYIO MOAJEPKKY 3HaUeHHUs None B HE3aMOJHEHHBIX S4eii-
Kax Tadnuibl. JoimkHO paboTaTh MU 3arpy3Ke sUeeK ¢ MPOIyCKaMH 3HAYEHU, PU
olepanusIX IpUBOSAIINX K IOSBICHUIO ITyCThIX 4YEEK, IpU padoTe ¢ get u set ore-

pauusmu. Cnoosxcnocms 1 unu 2

3apanue 4

ba3oBast yacTh (BBIIOJIHAETCS BCEMU CAMOCTOSITENBHO!):

PeanuzoBarh nmporpamMmy, KOTOpasi MO3BOJIAET UIPATh B IIAXMaThl HA KOMIIbIO-
Tepe. BzaumoeicTBue ¢ nmporpaMMoi Ipou3BOAUTCS Yepe3 KOHCOb (0a30BbIi Bapu-
anT). IrpoBoe nosie nzo0paxaercsa B BUJAE 8 TEKCTOBBIX CTPOK, ILTIOC CTPOKHU C OYK-
BEHHBIM 0003HaYeHUEM cTOJI0LOB (cM. mpumep Ha Puc. 1) u nepepucoBbiBaeTCsa Npu
KaKJIOM M3MEHEHUHU COCTOsHMs noJid. [Ipm 3ampoce NaHHBIX OT IOJIB30BATENS IPO-
rpamMma COOOIIAET, YTO 0’KUJIAET OT MMOJIb30BATENS (HAapUMeEp, TO3ULUIO PUTYPBI IS
CJIEIYIOHIEro XoAa OeNbIMU; 1EeJIEBYI0 MO3ULUI0 BHIOPAHHON (PUTYpBI) U MPOBEPSET
KOPPEKTHOCTb BBOJIA (JIOIYCKAIOTCSI TOJIBKO XObl COOTBETCTBYIOILIUE MPAaBUJIaM Il1aX-
MaT; MOJAJIEP>KKa POKUPOBKH, CIOKHBIX MPABUII IS MEMIEK U MPOBEPKU MaTa BbIHE-
CEeHa B OT/eJIbHbIE MMYHKTHI). [[porpamma qomKHa CUUTATh KOJIMYECTBO CAEIaHHBIX XO-

JOB.

W L Wi U O =J 00

8
7
b
5
4
3
2
1

[

Puc. 1 Tlpumep n300pa>keHUs MAaXMATHOTO MOJISl B TEKCTOBOM PEXKHUME

Cama nporpamma HE X0IUT: T.€. HE IBITAETCS BBIIOJHUTH XOJIbI 33 OJJHY U3 CTO-

POH, a IPEIOCTABIISIET TOOUEPETHO BBOJUTD XO/IbI 32 OCJIBIX ¥ YEPHBIX.
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Hnousuodyanvrvle 3a0anusi:

CnpaBka 0 maxmMaTHON HOTAIlUHU:

 OOmas uHdopMmamus O  [IAXMATHOM  HOTAIMM  3alUCH  TApTHA:
https://ru.wikipedia.org/wiki/lllaxmataast HOTaIMs

» IlapTuu B monHoW HoTanuu: OecrutaTHast 6a3a (A1 OTKPBHITUS MAPTUNA HYKHO
3apeTUCTPUPOBATHLCS HA PECYpCe) 3aMucei mapThii B axMaTHOM HOTALMHU (T10J1-
Hoit): http://www.chessebook.com/openings.php?lan=ru&pa=pa (s moyde-
HUs (QailyioB C 3alKChl0 MAPTUN KOMUPYUTE TEKCT MOHPABUBILIUXCS MapTUH B
TEKCTOBBIN (paiiy, CKOMUPOBAHHBIN TEKCT HE MOJIBEPraTh JOMOJHUTEIBHOMY pe-
JAaKTUPOBAHUIO U COXPAHUTH B (haiin).

 Ilaptum B  cokpamieHHOM  HoTaumu OepeM U3  OOCYXKIEHMA  Ha
kasparovchess.crestbook.com, Harpumep, u3 ITOMN BETKU:
http://kasparovchess.crestbook.com/threads/8210/ (mist monydenus ¢aitio c
3alMChI0 MAPTHIl KOMUPYWUTE TEKCT MOHPABUBIIMXCS NApPTUH, PACIIOI0KEHHBIX
crpaBa OT 0JI0Ka ¢ IOCKOM, B TEKCTOBBIN (haiis, CKOMMPOBAHHBIM TEKCT HE MO/I-
BEpraTh JIOMOJHUTEILHOMY PEJaKTUPOBAHUIO (OH BO MHOTHMX HIOaHcax Oyjaer

oTnyatbcs oT maptuit ¢ chessebook.com, Tak ¥ JOKHO OBITH) U COXPAHSITh

daiin).

1. Peann3oBarh YTEHUE 3aMKCH 1IaXMATHOW NAPTUU U3 BHIOPAHHOTO MOJI30BATEIIEM
daiina B mosHo# HoTauu. [locie yTeHus: 1oKHA OBITH BO3MOXKHOCTD JIBUTAThCS
BIIEpE]l U Ha3aJl MO 3aMUCU MapTUHU (C COOTBETCTBYIOIIUM HM3MEHEHHEM Ha T0JIe).
JomkHa ObITh BO3MOXHOCTh B BBIOPAHHOM MO3UIIMU MEPEUTH U3 peKHUMa Mpo-
CMOTpA MapPTHH B OOBIYHBIN PEKUM UTPHI.

[IpoTecTupoBaTh He MeHeE YeM Ha 20 pearbHbIX NapTHUIX C CaiTa.
Cnoorcnocmo 2

2. Peann3oBaTh yTeHUE 3aMUCH MIAXMATHOW MApPTHH U3 BEIOPAHHOTO TOJB30BaTElIEM
¢aiina B cokpanieHHon HoTauuu. [locne ureHust 1omkHa ObITh BOBMOXKHOCTD JIBU-
raThCs BIEpPEN U Ha3aJl MO 3alKCH MapTUU (C COOTBETCTBYIOIIUM MU3MEHEHUEM Ha
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nosie). JlomxHa ObITH BO3MOXKHOCTh B BBIOPAHHOM MO3HIIMU MEPEHTH U3 pexuMa
MIPOCMOTpA MAPTUU B OOBIYHBIA PEKUM UTPHI.

[IpoTecTtupoBaTh HE MeHee yeM Ha 20 pealibHbIX MapTUsX ¢ caita. Croocnocms 3
(ecnu nynkmol 1 u 2 cogmecmHno, mo CyMmapHas ClOH#CHOCMb 4)

Peann3oBaTh BO3MOKHOCTB 3aIIMCH Pa3bIrPHIBAEMOM IAXMATHOW MTAPTUU B TEKCTO-
BbIH (pailyl B MOJTHOM (COKpAIlleHHOM, €CITU CTYACHT BBIMOIHSUI 33/]JaHre 2) HOTAllUU.
3anucaTh MapTHUIO MOXKHO Ha JIFOOOM X0y, C MCTOpHEH BCEH MapTUH C CamMoOro
Hayaja. 3anMcaHHasi apTus JOJKHA KOPPEKTHO BOCIIPOU3BOIUTHCS B PEXKUME UTE-
Hu 3anucu naptuu. Crosxcnocms 2

Peanu3oBath BO3MOKHOCTh «OTKaTa» X0A0B. C MOMOILBIO CIENUATbHOW KOMaH/Ibl
MO>KHO BO3BpAIATHCS HA X0 (MM 3a/laHHOE KOJIMYECTBO X0/I0B) Ha3a ]l BIUIOTh /10
Havana naptuu. Crooxcrnocms 1

PeanuszoBarh (yHKIHMIO MOJICKAa3KKU BBIOOpA HOBOM MO3UIUHU (UTYPBI: MOCIE BbI-
6opa urypsl 17151 X012 GYHKIHS BU3YaTbHO Ha MOJIE MOKA3BIBACT MOJISI JJOCTYITHBIC
JUTSL X012 WU (PUTypbl CONEPHUKA, JOCTYITHBIE ISl B3SITUS, BHIOPaHHON (PUTYypOH.
Cnoorcnocmo 1

Peanu3zoBath (yHKIMIO TOACKA3KKU YTPOKaEeMbIX PUTryp: oHa Bo3BpamiaeT uHpop-
MaIHIO O TOM, Kakue (PUrypbl XOJSIIEro UrpoKa ceyac HaxoaATcs o 6oeM (T.e.
MOTYT OBITh B35ThI COEPHUKOM Ha CJIEAYIOIINN XO/) U BU3YAIbHO BBIICIISET UX HA
nosie. OyHKIMA OTAEIBHO YKa3bIBAET HA HAIM4HUE 1maxa Kopoio. Croorcnocme 1
ABTOMaTHYECKHU ONPENCIISThH Mmar (mpaBuiia OIIPENEIICHMUS:
https://ru.wikipedia.org/wiki/Mar (maxmarsel) ). Croscrnocms 2

PeanuzoBath NoEPKKY BBIIOJHEHUS POKUPOBKH IO BCEM IIaXMATHBIM ITpaBUjIamM
(B 6a30BOI1 BepcuM MOIEPKKa POKUPOBKH He oOs3aTenbHa). [IpaBuia pokupoBKu
cM.: https://ru.wikipedia.org/wiki/PoxupoBka . Crosxcnocms 1

Peanu3oBath moaaepKKy JUIsl TICIIKH CIOKHBIX MPABUIL: «B3ATHE Ha MPOXOJE» U
3aMeHbl Ha JPYrux (purypy mpu JOCTHIKEHHH KpaitHel ropu3oHTainu (B 6a30BOM

BCPCHH UX IIOAACPIKKA HC 065133,TCJ'IBH8., HO BO3MOKHOCTB II€PBOTO XO04a Ha OAHY
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WIM JBE TOpW3OHTaNM - o0s3atenpbHo). [logpoOHee o mpaBuiIax CMm.:

https://ru.wikipedia.org/wiki/IlpaBuna maxmar . Crosicrnocms 1

3aganue 5

3agaua koMmMuBOsKepa. Onucanue

3ajgaya MaTEMaTUYECKOr0 MPOrpaMMHUPOBAHUS 1O OMNPEACICHUIO ONTUMAJIb-
HOT'O MapuipyTa ABUKEHUSI KOMMHUBOSDKEPA, 1IEIh KOTOPOTO0 COCTOUT B TOM, UTOOBI T10-
CETUTh BCE 0OBEKTHI, 3aMMCAHHBIEC B 3a/IaHUH, 32 KpaTYAUIIINKA CPOK U C HAUMEHBITUMU
3atparamu. B Teopun rpado 3amaua KOMMHUBOSIKEpA - 3TO MOUCK IMYTH, CBSI3bIBAIO-
IIero JiBa Wiin 0oJiee y3Jia, ¢ UCTOJIb30BAHUEM KPUTEPHUS ONITUMAIIBHOCTH.

3aaya KOMMUBOSDKEPA (KOMMUBOSHKEDP — OPOSTUMI TOPTOBEIT) 3aKITI0YACTCS
B OTBICKAHMHU CaMOI'0 BBITOJHOTO MapuIpyTa, MPOXOAsIIEro Yepe3 yKa3aHHbIE TOpO/Ia
X0Ts OBl IO OTHOMY pa3y. B ycioBusix 3ajaun yKa3bIBalOTCSl KPUTEPUN BBITOJHOCTU
MapuipyTa (KpaTdyaiiimii, camblid JEMIEBbIA, COBOKYITHBIM KPUTEPUHN U T. I1.) U COOT-
BETCTBYIOIIME MATPHUIIbI PACCTOSIHUN, CTOMMOCTH U T. I. Kak npaBuio, yka3biBaercs,
YTO MAPUIPYT TOJDKEH MPOXOIUTh Yepe3 KaXKAbIM IOpOJ TOJBKO OAWH pa3, B TAKOM
CJIy4yae BbIOOP OCYIIECTBIISIETCS] CPEAN TaMUIIBTOHOBBIX IIUKJIOB.

3aaua KOMMHBOSDKEpA — 3TO KJIaCCUYECKasi KOMOMHATOpHAS 3a/1aua TeOPETHU-
yeckoit nHpopmaTuku. CyiecTByeT HECKOJIbKO CIIOCOO0B PEIICHHUs 3a/1a4 KOMMHUBO-
spkepa. HekoTopsie nonyJisipHbIE pEUICHHUS:

Meron nepebopa — BBIUUCTSIOTCS BCE BOBMOXHBIC ITyTH, a 3aT€M CpaBHHBA-
torcsi. KonmdecTBo myTeit B rpade, CoOCTosIIEeM U3 n TOpoioB, paBHO n!. Pemenue mpu
TaKoM MoAXoe TpeOyeT OOJIbIINX BRIUYUCIUTEIbHBIX 3aTpar.

Meron BeTBel u rpaHuI] — mpobjemMa pa3OuBaeTcs Ha moa3anadu. Pemienue
OTJICJIbHBIX 0/133]1a4 00ECTICUUT ONTUMAIHbHOE PEILICHHE.

JlnHaMu4uecKkoe NpOrpaMMUPOBAHUE — METOJ ITOMCKA ONTUMAJIBHBIX PEILICHUN
IyTEM aHaJIN3a BCEX BO3MOKHBIX MapUIPYTOB.

Merton Onukaiiiero cocesia — IBPUCTUUECKH JKAIHBIA TTOAXO0/, TPU KOTOPOM
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MBI BBIOUpAETCS] COCEHUIN y3ei. BhluMCIUTENbHO MEHEE 3aTpaTeH, YeM JHUHaMuye-
CKHI MOJIXO/, HO HE JJAeT rapaHTUU ONTUMAJILHOTO PEIICHHUS.

3amaya COCTOUT B TOM, UTOOBI HAUTH KpaTyaliiuil myTh B rpade ¢ ycIoBUeM
MOCEIIEHHS BCEX Y3JI0B TOJBKO OJMH Pa3 M BO3BPAILLEHUS B UCXOAHbIN ropos. HeoO-
XOJIMMO BBIBECTH Ha 9KpaH KpaTyaulinil myThb.

1

Jlns ipuBeICHHOTO BhIIIE rpad)a ONTUMATBHBIM MapIIPYTOM SIBISETCS MyTh C
MUHHMaJIbHBIMU 3aTpaTaMu: 1 — 2 — 4 — 3 — 1. KpaTuaitmmit Mmapuipyt OyaeT cTo-

uth: 10 + 25 4+ 30 + 15 = 80.

[Tpumep perieHUsT METOIOM JUHAMUYICCKOTO TTPOTPAMMHUPOBAHHS:
[Ipeanonoxxkum, S — 0OTO TIOJMHOXECTBO TOPOJOB, MPUHAIICKAIIEE
{1,2,3,...,n}, tne 1,2,3,...,n — ropona, a i,j — 1Ba TOpojia B 3TOM ITOJAMHOKECTBE.
Teneps Cost(i,S,j) ompenensieTcss TaKUM 00pa3oM, Kak JJIMHA KpaTyaWIlero MmyTH,
MOCEIIAIONIETO y3eT B S, KOTOPBIA POBHO OAMH pa3 MMEET HAYAIbHYIO U KOHEUYHYIO
TOYKH KakK [ ¥ j cooTBeTcTBeHHO. Hanmpumep, ctoumocts (1,{2, 3,4}, 1) o6o3naygaer
JUIMHY KpaT4auIlero MyTH, TIe: CTapTOBbIM ropox — 1; ropoxa 2, 3 u 4 nocemarorcs

TOJIBKO OJMH Pa3, KOHCYHAA TOYKaA — 1.

AJropuTm:
1. VYcranoButh ctouMoctb (i, ...,1) = 0, 4To O3HAYaeT, YTO TOYKA cTapTa M Pu-
HUINIA aJITOPUTMA B [, @ CTOMMOCTH paBHa 0.
2. Korma |S| > 1, 10 Cost(i,S,1) = oo, tne i # 1. [loToMy 4TO N3HAYAIEHO HEN3-

BECTHA CTOMMOCTB IIPO€3/1a U3 ropojia i B ropos 1 uepes npyrue ropoaa.
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3. Hauats ¢ 1 u 3aBepuuTh aIrOpuT™M — HEOOXOIUMO BBIOPATH CIEIYIOITUI TOPOT
TakuM obpazom, utoOsl: Cost(i, S,j) = min(i,S — {i},j) + dist(i,j),tnei €S
ui+j.

N
e

—
| —

L4

I[J'ISI IMPUBCACHHOI'O BBIIIC rpa(ba MaTpula CMCKHOCTHU 6y,H€T cacayroniasd:

Paccrosnue
o 1 2 3 4
(@)
1 0 10 15 20
2 10 0 35 25
3 15 35 0 30
4 20 25 30 0

Hean padoThl
[{ens BBITIOTHEHHMS 33124 U3 JAHHOTO CITUCKA - IPUMEHHUTH MOJTyYCeHHBIC HABBIKU
paboThI ¢ rpaduKoi U aHUMAIIMEH TSI BHITIOJIHEHUS 00JIee CIIOAKHBIX MPOEKTOB. Kax-
7as 3a/1aya mpenoiaraeT mpoyMbIBAHUE CTPYKTYPBI TPOTPaMMBI, TO €CTh ATl MPo-
EKTUPOBAHUS.
ITopsiioK BHINIOJTHEHUS
1. PeanusoBath rpaduueckyro moaeis (1).
2. PeanuzoBaTh MeTO MOJIHOTO nepedopa (4).

3. IIpeacTaBuTh OJIUH U3 METOAOB pelieHus (5).
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XKanneie anroput™mel: MeTop Osmkaiiero cocena

XKamgubie anropuTMbl: MeTo 1 BKIIFOUCHHS OMKaNIIIero ropoaa
Kaaneie anroputmel: MeTos1 caMoro J1emEBOro BKIOUCHUS
MeToa MUHHMAIBbHOTO OCTOBHOTO JEpPEBA.

MeTtoa UMHUTAIIMKA OTXKUTA

Merton BETBEN U TPAHUIL

MeToj 31aCTUYHOM CETH

MypaBbUHBIN aITOPUTM

© 0o N o g~ w DN E

['eHeTnyeCcKUi anropuT™M

10. AnropuT™M IMHAMUYECKOTO MPOTPAMMUPOBAHHS

3aganue 6

Peanu3zanmusi coOCTBEHHOI0 MNakKeTa MOAYJIell Ui MAHMIYJMPOBAHUS
IVIOCKUMH purypamu
ba3zoBbie TpeOoBaHUS K (PYHKIIMOHAILHOCTH MPOrPaMMBbI:

Peanu3oBate api, koTopoe Mo3BOJSCT: TEHEPUPOBATH, IPEOOPA3OBHIBATh U BU-
3yallu3uPOBaTh TOCIIEI0BATEIBHOCTD TUIOCKUX MOJUTOHOB, TIPEACTABICHHBIX B BUJIC
koprexa koprexeit (Hanpumep: ((0,0), (0,1), (1,1), (1,0)) — npeacrasnenue a1 KBaj-
para). [TocregoBaTebHOCTH PEACTABICHUN MTOJUTOHOB MPECTABISIOT U3 ceOs UTe-
paTopsI (Jayiee: MocaeI0BaTeIbHOCTH TOJIUTOHOB). Perath 3a1a4u ¢ HCIIOJIb30BaHHEM
(YHKIMOHATBHOTO CTHJISI IPOTPAMMHUPOBAHUS, B TOM YHUCIIE aKTUBHO HCIOJIB30BATh
dbynkuuu u3 Moyt itertools u functools.

1. Peanu3oBarh (QYHKIHIO BU3YyAIN3allUU TTOCIICA0BATEIIEHOCTH TIOJIMTOHOB,

NPEeICTaBICHHON B BUJIE HTEpaTopa (HalpuMep, MOXKHO MCIIOJIb30BaTh BU3ya-

JHM3AIHMIo ¢ ToMoIko oubmoteku matplotlib, cm. mpumep):

https://matplotlib.org/stable/gallery/shapes and collections/patch collection.ht

ml#sphx-glr-gallery-shapes-and-collections-patch-collection-py

(o6s3amenvhas uacmo)
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2. PeanuzoBaTh PyHKIMH, TEHEPUPYIOIIHE OECKOHEUHYIO TIOCIEA0BATEIbHOCTh

HC MCPECCKAOMUXCA ITOJIMTOHOB € PA3JIMYaAOIMUMHUCA KOOPANHATAMUA (Haan—

Mep, «ICHTY»):

1.

npsimoyrobHUKOB ( gen_rectangle() );

2. tpeyroasHukoB ( gen_triangle() );
3.
4

IPaBHJIBHBIX IIecTHYrobHUKOB ( gen_hexagon() ).

C IMTOMOIIIBIO JaHHBIX (QYHKIMH UCTIONB3Ys GYHKIIMK U3 MOy itertools
CreHepHpoBaTh 7 (PUTYP, BKITIOYAIOIINX KaK IPAMOYTOJIBHUKH, TaK U
TPEYTOJbHUKHU M IIECTUYTOJbHUKH, BU3YAIN3UPOBATh PE3yIIbTaT.

(o0s3amenvhasn uacmo)

3. PeanuzoBath omneparuu:

1.
2.
3.
4.

napayurenpHbIi eperoc ((tr_translate );
noBopoT ( tr_rotate );
cummetpus ( tr_symmetry );

romoretus ( tr_homothety );

KOTOPBIC MOJKHO IMPUMCHUTL K IMOCJICAOBATCIBbHOCTH ITOJIUIOHOB C IMOMOIIBIO

GbyHKIIMK map.

(o0s3amenvnasn uacmo)

4. C momoIIbIo TaHHBIX (DYHKIMI CO31aTh U BU3yaJIU3UPOBATh:

1.

3 MapaJuICIbHbIX «JICHTBD> U3 HOCJ'IGI[OBHTCHI)HOCTeﬁ ITOJIMT"OHOB, PacCIIo-
JIOXKCHHBIX I10J OCTpLIM erIOM K OCH X,

ABC IICPCCCKAIOMUXCS «JICHTBI» U3 HOCHCHOB&TGHBHOCTeﬁ IIOJIMTTOHOB,
MEPECCKAOMIUXCS HE B HAYAJIC KOOPJAWHAT,

IBC HapaHJ'IeJ'IBHBIX JICHTBI TprTOJ'IBHI/IKOB, OpI/IeHTI/IpOBaHHBIX CUMMCT-
PHYHO JIPYT K JIPYTY;

MMoCJICA0BATCIbHOCTE YETBIPEXYT'OJIBHUKOB B Pa3HOM MacmTa6e, orpa-
HHUYCHHBIX ABYMsI IMPpAMBIMH, IICPCCCKAIOIMUMUCA B HA4YAJIC KOOPpAHUHAT

(cm. puc.).
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(0o0s3amenvras wacmo)

5. PeanmnsoBats onepanuu:

1.

GunabTpanyu GUryp, SBISIOUIMXCS BBITYKIBIMA MHOTOYTOJIBHUKAMH (
flt_convex_polygon );

GunapTpanyu GUryp, UMEIOIIUX XOTS ObI OJTUH YT0JI, COBMA/IAIOIIHIA C 3a-
nanHoi Toukoit ( flt_angle_point);

dwibTpanuu Guryp, UMEIONIKX iomanb Meree 3anannoii ( flt_square
);

bunbTpanyu GUryp, IMEOUUX KpaTdyallllyl0 CTOPOHY MEHEE 3aIaHHOTO
snauenus ( flt_short_side);

(UIBTPAIMY BRITYKIBIX MHOTOYTOJIbHUKOB, BKITFOUAIOIIUX 33IaHHYIO
Touky (BHyTpHu MHOTOyTOsbHUKA) ( flt_point_inside );

(GUIBTpaAIMK BRITYKIIBIX MHOTOYTOJIbHUKOB, BKITFOUAIOIINX JTFO00U 13

yrioB 3aganHoro Muoroyrosibauka ( flt_polygon_angles_inside );

KOTOPBIC MOKXHO IIPUMCHHUTD K ITOCJICAOBATCIIbLHOCTHU IMOJIUTI'OHOB C ITIOMOIIbIO

dynkun filter.

(o6a3amenvnan wacmo: 2 nynkma, 4 nynkma — ciaoxcuocms 1; 6

HYHKMO0G — CILONCHOCHb 2)

6. C nmomonipio JaHHBIX (QYHKIMM peaan30BaTh U BU3YalU3UPOBATh:

1.

bunpTpanuio GUryp, Co3gaHHbIX B paMKax myHkTa 4.4; mogobpats na-
paMeTphl Tak, YTOObI Ha BBIX0/I€ OBLIO MOdy4YeHo 6 (uryp;

UCHOJIB3YS GYHKIUU T€HEPALUU U3 1. 2 ¥ ONepaluy U3 1. 3 cOo3/1aTh HE
MeHee 15 ¢uryp, KoTopble UMEIOT Pa3IUYHBIN MaciTad U BEIOpATh U3
HUX (mogdopom mapamerpa GpuiabTpaun) He 6osee 4x Guryp, umero-
X KpaT4alllyto CTOPOHY MEHEE 3aIaHHOI0 3HAYEHHS,

UCIIOJIB3Ys (PYHKIIMM T'eHEePAIMH U3 I1. 2 ¥ ONepalliu U3 M. 3 co37aTh HE
MeHee 15 puryp uMeronmmx MHOKECTBO MEPEeCceUeHU U 00eCIIeYUTh

buIbTpannio nepecekarmmuxcs Guryp.
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(o0s3amenvrnan uacmo: 1 nynkm, 3 nynkma — cioxcrnocms 1)

7. Peanu3oBaTh 1€KOpPaTOPHI U MPOAEMOHCTPUPOBATh KOPPEKTHOCTh UX pa0OTHI:

1.

2.

OunpTpyIoNe MHOTOYTOJIBHUKH B HTEPaTOpax Cpeau apryMEHTOB
bynkium, padboTaromye Ha OCHOBE QYHKIHH U3 5:
@flt_convex_polygon, @flt_angle_point, @flt_square,
@flt_short_side, @flt_point_inside, @flt_polygon_angles_inside;
[Tpeobpasyrolye MHOTOYTOIBHUKHN B UTEPATOPaxX CpeIu apryMEHTOB
byHKIMH, padoTarolre Ha OCHOBe GyHKIMH u3 3: @tr_translate,

@tr_rotate, @tr_symmetry, @tr_homothety ;

(o0azamenvhnasn wacmeo: 1 nynkma, 5 nynkmoe — cioxycnocme 1)

8. PeanuzoBaTh GyHKIIMU U IPOJEMOHCTPUPOBATH UX KOPPEKTHOCTH:

1.

ok w

IIOMCK yIJIa, CaMOro OJIM3KOro K Havay KoopauHar ( agr_origin_near-
est);

IIOKMCK CaMOro JJIMHHOM CTOPOHBI MHOTOYTOJIbHMKA ( agr_max_side );
MOKMCK CaMOM MaJICHbKOM ILTOIIA I MHOTOYTOJIbHKKA ( agr_min_area );
pacueT cyMMapHoro nepumerpa ( agr_perimeter );

pacueT cyMMapHOH romiaau ( agr_area ).

KOTOPBIC MOJKHO IIPUMCHHUTD K ITOCJICAOBATCIIbHOCTH ITIOJIUI'OHOB C I10-

moisio Gpynknuu functools.reduce .

(3 nynxkma — cnoscnocmo 1; 5 nynkmoe — cioscnocms 2)

9. Peanu3oBaTh PyHKIMH U IPOAEMOHCTPUPOBATH IPUMEP UX PaOOTHI (€ciin BO3-

MOXHO, C BU3Yyau3aluen):

1.

CKJICHKY MOJIUTOHOB B OJTHY TOCJICI0OBATEIBHOCTD ITOJIMTOHOB M3 He-
CKOJIBKUX TOCJICIOBATEeILHOCTEH MOJUroHoB zip_polygons(iteratorl,
iterator2, [iterator3, ...]). [Ipumep: zip_polygons([((1,1), (2,2), (3,1)),
((11,11), (212,12), (13,11))], [((1,-1), (2,-2), (3,-1)), ((11,-11), (12,-12),
(13,-11)D) ->[((1.1), (2.2), (3,1), (1.-1), (2.-2), (3-1)), ((11,11), (12,12),
(13,11), (11,-11), (12,-12), (13,-11))] .
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https://docs.python.org/3/library/functools.html#module-functools
https://docs.python.org/3/library/itertools.html#itertools.accumulate
https://docs.python.org/3/library/itertools.html#itertools.accumulate
https://docs.python.org/3/library/itertools.html#itertools.accumulate
https://docs.python.org/3/library/itertools.html#itertools.accumulate
https://docs.python.org/3/library/itertools.html#itertools.accumulate

AnbpTepHaTUBHBIN pUMeEp (BU3yaIU3aLus):

N
AAAAAA

To5ee 20000000

2. rereparuu count_2D() mapameTpsr: (Startl, start2), [(stepl, step2)], pe-
synbraThl. (Startl, start?), (startl+stepl, start2+step2), (startl+2*stepl,
start2+2*step2)

3. CKJIEHMKH IIOJIUTOHOB B OJIHY ITOCJICAOBATCIIbHOCTD ITOJIMT'OHOB U3 HEC-
CKOJIBKUX TocieioBarenbHocTei zip_tuple(iteratorl, iterator2) . Ipm-
mep: zip_tuple([(1,1), (2,2), (3,3), (4,4)], [(2,2), (3,3), (4,4), (5,5)],
[(3,3), (4,4), (5,5), (6,6)]) -> ((1.1), (2,2), (3,3)), ((2,2), (3,3) (4.,4)),
((3.3), (4.4), (5,5)), ((5,5), (6.6), (7.7))

(3 nynkma — cnoxcnocms 1)

JUI KaXaoro cTyfeHTa (OpMUPYETCSl KOMIUIEKCHOE 3aJjaHHE U3 COUYETAHMS
nyHKTOB. CyMMapHasi CII0)KHOCTh KOMILJIEKCHOTO 3aJJaHusl IOJKHA ObITh HE MEHee 5,
KaK MUHUMYM OJIHA 3a/1a4a U3 KOMIUIEKTa JJ0JDKHA CTOUTH topoxke 1. IIpuBercrByercs
BBITIOJIHEHHE 3a/IaHUI C CYMMapHOM CII0KHOCTBIO O0Jiee 5 (peKOMEHAYETCS OTMEYaTh
TaKH€ PELCHUs JONOJHUTEbHBIMU OajljlaMu).

Cn0KHOCTh KOMITJIEKCHOTO 33/IaHUs MOXKET OBITh CKOPPEKTHPOBAHA Mpernoja-

BaTCJIEM B 3aBUCMMOCTH OT COUYCTAHHA ITYHKTOB MCKIY co0Ooii.

3axanue 7-8

IIpocrast aHumanus
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Leab padoTbi: OCHOBHAS 11€Jb PEIICHUS 33/1a4 U3 IaHHOTO CITUCKA - OCBOUTH IPHUEMBI
paboThl ¢ Tpadudeckoil OUOIMOTEKOM, a UMEHHO: TTOCTPOCHUE TPaPUUECKUX MPUMHU-
THUBOB, CO3/JaHUE aHUMAIIMH, YTIPABIICHUE TJIABHBIM LIUKJIOM PabOThI MPOTPAMMBI.
IMopsiaoK BHINOJIHEHHA:

3ananus B 9T0# jJabopaTopHOU padoTe MmpeaycMaTpUBalOT WHIUBUIYAIbHOE
caMoCToATeNbHOE BhIMoJIHeHUE. [IpenoaaBaTens pacnpenenser 3aJaHus MEXIy CTY-
JICHTaMH cay4ailHeIM oOpa3oM. Ha cemmHape npernoaaBatens MOXKET 0 3alpocy CTy-
JICHTOB MOSICHUTD 33JlaHK€ B 4aCTU TPeOOBAHUM K BHITIOJHEHUIO UJIU CTOSIIEH 3a 3a/1a-
HUEM MAaTeMaTUYECKOW KOHICIITHEH.

Bce 3amanns nmogpa3yMeBarOT TBOPUYECKUHM MOAXOM K MX BBIIIOJIHEHHUIO. 3a/1a-
HUE OMMCHIBAET TOJIBKO OOIIYIO KaHBY IporpaMmsbl. B mporiecce BHIOJHEHUS CTYIEHT
MOJKET CTOJIKHYTBCS C PSAOM TU3aHEPCKUX PEIICHMI - BRIOOP CKOPOCTH aHUMAIUH,
pa3Mepa 3JE€MEHTOB, IIBETOBOIO PEIIEHUs U Tak jajnee. Bece 3To H0XKUTCs Ha cTyIeHTa
Kak Ha pa3paboTunka nporpammsbl. [IpenogaBaTens BlipaBe OLCHUTH yAauHbIE pelle-
HUS M CHU3UTH OIICHKY 3a HEYJauHBbIC.

[To ymomuaHnuto npeaycmaTpuBaeTcs ucnosnb3oBanue oubnuoreku tkinter. I1o
YKEJTaHUIO CTYAEHTa U MO COTVIACOBAHMIO C MPENoAaBaTEIeM MOKHO BbIOpATh IPYyroi
MOOOHBIM MHCTPYMEHT pEIICHHs 3a1ayu (pygame, pS Wik aHAJIOTHYHbIC rpadude-
CKHe OMOJIMOTEKH ).

K xaxmoi 3amadye mpemyiararoTcs IOMOJHUTEIbHBIE 3aaHusi (IPOHYMEPO-
BaHbI), KOTOPbIE PACIIUPSIOT WIK YIIIyOJIsI0T JaHHOE 3aaHue. CTyJ€HT MOXET caMo-
CTOSATEIBHO MPEAJIOKUTH paciiuperne GyHKIMOHaIa IporpamMmbl. JlomomHuTeIHbIe
3aJlaHUsl OLIEHUBAIOTCS MIPENOJABATENEM C YYETOM UX CIOKHOCTH.

JlomoJIHUTENbHBIE 3aJaHusl MPEIyCMaTPUBAIOT CaMOCTOSITEIbBHOE OCBOEHHE
CTYJICHTOM HEKOTOPBIX HHCTPYMEHTOB - 0OPa0OTKU COOBITUM, pabOThI C AJIEMEHTAMHU
M0JIb30BaTENbCKOr0 MHTEpQeiica, paboTy C MBILIBIO U Ki1aBuaTypol. CieayeT moMm-
HUTB, YTO BCE ATU HABBIKW MIPUTOISATCS JJIs BHITIOJTHEHHS TalTbHEUIITUX 3aJaHH.

[Tocne caMOCTOATENHLHOTO BBIMOJIHEHUS 3aJaHUs MPENoAaBaTellb MOXKET MO-
IPOCUTh CTYACHTA MPOBECTU MyOJIUYHYIO JTEMOHCTPAIMIO BBIMOJIHEHHOTO 3aJaHMUs,
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BKJIIO4asl YCTHBIC KOMMCHTAPUKU HAIIMCAHHOI'O XOJd W aJITOPUTMHUYCCKUX peIHeHI/II\/'I,

IMPUMCHCHHBIX CTYACHTOM IIpHU PCHICHWH 3a/1a4U.

3axanus 1JIA BLINOJTHEHUS

3se30Hoe rnorne
B npou3BoIsHOM MeCTe Ha SKpaHe MOsIB-
JISIFOTCSL 3B€3/1bl, KOTOPBIE JIBHXKYTCSI IO
HaIpPaBJICHUIO OT IIeHTpa 3KpaHa. J{omKHO
CKJIAJIbIBAThCS OIIYIIECHUE JIBHXKEHUST HAOJII0-
natesns CKBO3b 3Be3/iHOE nosie. Caenaiite
3BE3/bl PA3HOT'O pa3Mepa U IBETOB.
1. Peanmmsyiite nemwxenue B 3D, r1ie pazmep
3BE€3/1bl 3aBUCHUT OT PACCTOSIHUS J10 HEE.
2. CKOpOCTb IBUKEHUS PETYIUPYETCS C
KJIAaBUATYPHI.
3. MBbIKoM MOXKHO peryJupoBaTh HapaB-
JICHUE JIBUXKCHUS.
/10x0b A
Ha skpaHe noCTOSIHHO TEeHEPUPYIOTCS IO R
KOHTPACTHBIC “‘KaIlJIi~’, PABHOMEPHO JIBUXKY- gl 1| “||I|I|‘ o | N U
[IAECS BHU3. i, Vot ! A TR
1. TloskcnepuMEHTUPYHTE C IIOTHOCTBIO | | I
reHEpaLMH KareJb. R LN |
2. Kannm momKHBI cO3/1aBaTh ONTYIICHUE
TPEXMEPHOCTH - TAIbHUE ABUKYTCS
MeEJIJIEHHEE U MEHBIIIE B pa3Mepax.
CornHeyHasi cucmema
B 1ienTpe 3xpaHa HaXOAUTCS HETIOBHK-
HOE COJIHIIE. BOKpyT HEro BpalarTcst He-
CKOJIBKO IJIAHET MO KPYTOBBIM OpOUTaM C pas-
HOM CKOPOCTBIO M Ha pa3HOM PACCTOSTHUMU.
1. TlompoOyiite 106aBUTH MPO3PAYHOCTD.
2. Y mjaHeT MOoryT ObITh COOCTBEHHBIE
CITyTHUKH.
3. Ho6aBbTe MOSIC aCTEPOUIOB.

3aganue 9

CioxxHast aHUMALUA
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Hean padoThl

[{esnb BBIMOIHEHNS 33424 U3 TAHHOTO CIIMCKA - PUMEHUTD MTOJTYYEHHbBIC HABBIKU
paboThI ¢ rpadUKOl M aHUMAITUEH TSI BHITIOJIHEHUS 00JIee CIIOKHBIX MPOEKTOB. Kax-
Jlast 3a/1a4a IpeAnoaraeT MpoayMbIBAHUE CTPYKTYPbI IPOTPAMMBI, TO €CTh 3TAM IPO-
EKTUPOBAHMUSI.

ITopsiaoK BHINOJTHEHUS

3amaHus B 3TOM MPOEKTHOM pabOTHI MPEyCMaTPUBAIOT HHANBUIYaTIbHOE CaMO-
CTOSITEJIHOE BBITIOJHEHME. [IpenogaBaTens pacnpeaciser 3adaHusl MEXIY CTYACH-
TaMH CiiydallHbIM 00pa3oM. Ha ceMuHape npemnoiaBaTeb MOXKET M0 3alpOCy CTYEH-
TOB MOSICHUTD 33JIaHUE B 4aCTH TPEOOBAHUH K BBIMOJHEHUIO WJIK CTOSIIIIEH 3a 3aJaHUEM
MaTE€MaTHYECKOM KOHICTILIUEH.

Bce 3aganus noapazyMeBarOT TBOPUYECKUN MTOIXO0 K UX BBIIIOJHEHUIO. 3aJaHUE
OMHCBIBAET TOJIBKO OOIYI0 KaHBY IPOTpaMMbl. B mporiecce BBITTOIHEHUS CTYACHT MO-
JKET CTOJIKHYTBCS C PAJIOM JU3aHHEPCKUX PEIICHUH - BLIOOP CKOPOCTH aHUMAITUH, Pa3-
Mepa IIEMEHTOB, IBETOBOI'O PEIICHUS U TaK Jajiee. Bee 3To JTI0OKUTCS HA CTyIEHTa KakK
Ha pa3paboTumka nporpamMMmsl. [IpenogaBarens BpaBe OIEHUTH YJauyHbIE PEIICHUS U
CHU3UTH OILICHKY 32 HEY/IAUHBIE.

MHorue 3a1aHus U3 JJAHHOT'O CIMCKA MPEAIOJIAratoT OCBOEHUE KaKOM-TO Mare-
MaTHYECKON KOHIICTIIINN, HEOOXOAMMOM /ISl TOHUMAaHUS 3aaHus WIIM ITyTeH ero BbI-
MOJIHEHUS. DTal UCCIIeI0BaHUs - BAXKHBIA U HEOOXOIUMbIN MPU HATUCAHUU TTPUKJIIAT-
HOTO MPOTPAMMHOTO 00ECIICUCHHS.

Crtporo pekoMeHAyeTCsl IPU BBITIOJIHEHUH 33JIaHU U3 JaHHOTO COOpHUKA HC-
MOJIb30BaTh 00BEKTHO-OPUEHTUPOBAHHBIN TTOAXO0. BB TOJKHBI ClIEAUTH 3a 0ohopmIte-
HHUEM KOJIa - COOJIFOJICHUEM CTHJICBBIX COTJIAIICHUH, HEOOXOIMMOCTH KOMMEHTHPO-
BaTh KOJ, €r0 YUTAEMOCTH. J[OTMOJHUTENBbHBIM IUIFOCOM OYJIET MCIOJIb30BAaHHUE CH-

CTEMBbI KOHTPOJISI BEPCUMH.
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K kaxx110#1 3a1a4e npeiararoTcs 10MOJIHATEIbHBIE 3a1aHHsl (IPOHYMEPOBaHbI),
KOTOpBIE€ PACIIUPSIOT WM YIUIyOJNsItoT naHHoe 3amanue. CTYIeHT MOXET CaMOCTOs-
TENbHO MPEJIOKUTh pacliupeHue (yHKIHMOHaIa MporpamMmsl. JONOJHUTENBHBIE 3a-
JAHUS OLICHUBAOTCS PEMIOAABATENIEM C YYETOM UX CIIOKHOCTH.

JlomoIHUTENbHBIE 3aJaHUS [TPEYyCMAaTPUBAIOT CAMOCTOATEILHOE OCBOCHUE CTY-
JIEHTOM HEKOTOPBIX MHCTPYMEHTOB - 0OpaOOTKH COOBITHH, pabOTHl C 3JIEMEHTAMU
MOJI30BaTENILCKOr0 UHTEp(eiica, padOTy ¢ MBIIIBbIO U KiaBuaTypou. Cieayer mom-
HUTb, YTO BCE ATU HABBIKU IPUTOAATCS JJIs1 BBIIOJHEHUS JaIbHEUILINX 3a/1aHU M.

[Toce caMOCTOSITEIbHOTO BBIMOJHEHUS 3aJaHUsI IIPETOAaBaTEIb MOKET MOIPO-
CHUTbH CTYJICHTA MTPOBECTU MyOIUYHYIO JEMOHCTPAIIMIO BHITIOTHEHHOTO 3aJaHH s, BKITIO-
Yasi yCTHbIE KOMMEHTApUHU HAIMCAHHOTO X0/1a U AJITOPUTMUYECKUX PELIECHU, TpuMe-

HCHHBIX CTYACHTOM IIPH PCIHICHUHU 3a1a4H.

1. @euiepsepxu (152). Ha skpane ciyyaitHo reHepupyroTcs deiiepsepku. Cam
(eliepBepK U €ro 4acTUIbl UMEIOT OTpaHMYEHHOE BpeMs >ku3HU. Jlo0aBbTe reHepa-
10 (peiiepBepKOB pa3HbIX IIBETOB U MPO3payHOCTh. [loskcniepuMeHTupyiire ¢ rpa-
BUTAIlMEH YaCTHII.

2. Ipumsoicenue (113). PeanusyiiTe cucteMy 4acTuil, KaKIas U3 KOTOPBIX
MPUTATUBAETCS K ONPE/IETICHHOMY MeCTy Ha 3kpaHe. OTHOBPEMEHHO, KaXK/1as Yya-
CTHUIIa OTTAJKUBAHUA OT TEKYIIUX KOOPAUHAT MBIIIKU. [JOJKHO MOMYYUTHCS, YTO
Kypcop "pazOpackiBaeT" yacTuilsl oT ceds. Hapucyiite MmectaMu IpUTSHKEHHS YaCTHUIT
KaKoW-HUOYAb PUCYHOK WM HAANUCh. Peanu3yiiTe MMIIOPT pUCYHKA U3 BHEIIHETO
daiina.

3. Anumayus kpyea (78) C mOMOIIbLIO MOJSIPHBIX KOOPJAUHAT pealiu3yroIiee
IpeBpallleHue Kpyra B TPEYTrOIbHUK KaK Ha MPUBEACHHOW aHUMAIINH

4.  Ilanopomnux bapucau (48) Ilpn nomMoiy HHTEPAKTUBHOTO aJrOPUTMA IO-
CTpOMTE U3 TOUeK GpakTaibHyto Gurypy. Manumynupys napameTpamu ypaBHEHUS,

MOJIYYHTE JIPYTUE BUBI (PPAKTAITHHBIX PACTCHUM.
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3ananue 10

IIpocTthie urpbl

Heab padoThl

[{enb BbIMOIHEHUS pa0OT U3 JAHHOTO CIIMCKA - MPUMEHUTH HA MPAKTUKE HABBIKU
paboThI ¢ IByMEpHOU aHUMAalMel B pa3pabO0TKe MPOCTHIX apKaAHBIX UTP U MOIYYUTh
HABBIKM KOMaHAHOW pabOoThl, IPOSKTUPOBAHUS U YIIPABICHUS ITTUTEIBHON pa3padoT-
KOM.

ITopsiaoK BHINOJTHEHUS

3aganus B 3TOM J1abopaTOpHOW pabOTe MpPEeayCMATPUBAIOT CaMOCTOSITEILHOE
BBITIOJTHEHHE B MaJIbIX TpyIiax (2 dyenoBeka). [IpenonaBarens pacnpenenser 3aaaHus
MEXIy CTYJeHTaMU clly4aitHbiM oOpa3oM. Ha ceMunape npernogaBaTesib MOXKET IO 3a-
MPOCY CTYJICHTOB MOSCHUTH 3aJ]aHUE B YaCTH TPEOOBAHUM K BBINOJIHEHUIO UJIA CTOS-
LIEH 32 3aJaHUEM MATEMAaTUYECKOU KOHLICTIIIUEH.

Bce 3amanns noapa3zyMeBarOT TBOPUECKUN MOAXO K UX BBIIOJHEHUIO. 3a1aHUE
OMUCHIBAET TOJIBKO OOIIYI0 KaHBY MPOTrpaMMbl. B nporiecce BBIOIHEHUS CTYASHT MO-
KET CTOJIKHYTHCS C PSAJIOM JTU3AMHEPCKUX PEIIEHUH - BBIOOP CKOPOCTH aHUMAIIUH, Pa3-
Mepa IIEMEHTOB, IIBETOBOIO PEILICHUS U TaK Jajiee. Bce 3To JTI0KUTCS HA CTYyIEHTa KaK
Ha pa3paboTumnka nporpammel. [IpenogaBarens BIipaBe ONEHUTH y/IauyHbIe PEIICHUS U
CHU3UTH OIIEHKY 3a HEYJIauHbIE.

3agaHus U3 JAHHOTO CIIMCKA MOCTPOEHBI HA KiacCuueckux urpax. K xaxaomy
3aIaHUI0 TIPUJIAraeTCsl aHMMAIMs, WLUTIOCTPUpYIoIIas MexaHuky urpsl. [Ipu paszpa-
OO0TKE UTP PEKOMEHYETCS MPEBAPUTEIIBHO 03HAKOMUTHCS C CYIIECTBYIOIIUMHU pea-
JW3alUsIMU, TPaBUJIAMU UTPHI U UX BapuausaMu. CleayeT B IEPBYIO OUEPEb PeaIn-
30BaTh UMEHHO KJIACCUYECKUM BapUaHT JIaHHOM Urphl. [Ipu xkemaHum B MEXaHUKY U
MIpaBUJIa UTPhI MOKHO BHECTH U3MEHEHUSI.

Pa3paboTka nmporpamm U3 TaHHOTO CITMCKAa MOKET MpeArnoarath padoTty ¢ rpa-
dbuyeckuMu deMeHTaMu - (POHOBBIMH M300paKeHUSIMHU, cripaiitamu, Moaensmu. [lo

BO3MOKHOCTH CJICAYET CO30aTh OTU 3JICMCHTEI CaMOCTOATCIILHO (9T0 MOXKET CTaThb OT-
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JIeIbHON POJIBbIO CTYJIEHTA B MPOEKTE), TMO0 HAWTU CBOOOJHO pacpoCTpaHsieMble Ba-
PUAHTHI.

Crtporo pexoMeHIyeTcs MpH BBITOJHEHUH 33JaHUN U3 JAaHHOIO COOpPHMKA HC-
M0JIb30BaTh 00OBEKTHO-OPUEHTHUPOBAHHBIN MOAXO0A. Bl JOKHBI CeIUTh 3a 0dopMmIie-
HUEM Koja - COOJIOJEHUEM CTHJIEBBIX COIVIALIEHUM, HEOOXOIUMOCTH KOMMEHTHPO-
BaTh KOJ, €ro 4yutacMocTH. CTpOro peKOMEHIyeTCsl MCIOJIb30BAHUE CUCTEMBI KOH-
TPOJISt BEPCUH JIs1 OpraHU3aIMH KOJUIEKTUBHON PaOOTHI.

ITocne caMOCTOATENBHOTO BBIITOIHEHUS 3aJaHuUs IIPETNIOIABATEIIb MOXKET I10-
IPOCUTH CTYACHTA MPOBECTU MyOJUYHYIO IEMOHCTPALMIO BBHIITOJHEHHOTO 33/IaHMS,
BKJIKOYasl YCTHBIE KOMMEHTAPUU HAIIMCAHHOTO X0/1a U AJITOPUTMUYECKUX PELICHUN,

MNPUMCHCHHBIX CTYACHTOM IIPpH PCIICHHUU 3ada49U.

Agar.io

bnex J[cex
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Space invaders

3ananue 11
IIpuémpbl padoTbI B COBPEMEHHBIX CHCTEMAX KOHTPOJISI BEPCHH.
eanb padoThl: MO3HAKOMUTHLCS HA MMPAKTUKE C OCHOBHBIMU IMPHUEMaMH PaOOThHI
B COBPEMEHHBIX CUCTEMaX KOHTPOJISI BEPCHIA.
3agaum 11 BHINOJTHEHUS:
1. Pabota ¢ cuctemoii KoHTpoutst Bepcuit Git.
2. Pabora GUI git knmuent GitKraken.
3. Pabora ¢ ynanennsimu penosutopusimu u GitHub.
TpeOoBanus k oT4eTy
OTuer JOKEH CONlepKaTh:
e Ornucanue KaxI0ro YIPaKHEHUS U €To LETH.
e [lomaroBoe o0BsICHEHNE peau3aliy 3a7a4d, BKJIIOYasi OMMCAHNE UCIOJIb3Ye-
MBIX (DYHKITMI 1 METOJIOB.
e AHanu3 NMOJTYYEHHBIX PE3YJIbTATOB U BBHIBOJIBI.
e JltoObie TPYAHOCTH, C KOTOPBIMU CTYJICHTHI CTOJKHYJIUCH TP BHITIOJTHEHUH 3a-
JAHUs, ¥ CTIOCOOBI UX PEIICHUS.
e Pa3mbInmieHns 0 TOM, KaK MOJYYCHHBIC 3HAHUS MOTYT OBITh IPUMEHEHBI B TIPaK-

THYCCKHUX IIPOCKTAX.

Ynpa:xxkuenue 1. PaGora ¢ cucreMoii koHTpoJsi Bepeuii Git.
J171s1 BBITIOJTHEHUST pab0Thl HEOOXOIUMO BOCTIONIb30BATHCS JIIOOBIM KOHCOJIBHBIM
KIIMEHTOM CHCTEMBbI KOHTPOJIst Bepcuil Git, MOAXOAAIIYIO sl paboueit orneparnoHHOI

cuctemsl. [ Windows monoitner, Hanmpumep, TUCTpUOYTUB (it-SCM. DTOT ke MmakeT
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BKJIFOUACT B Ce0sl M KOHCOJIbHYIO YTHJIUTY Zit, HEOOXOAUMYIO [Tl BBITOJHEHUS CIIEy-
formx padot. s Linux cymectByer, Hanpumep, naket Git Cola.

JIist HanMcaHusl COOOIICHUI KOMMHUTA HEOOXOIUMO MPHICPIKUBATHCS CIIETYIO-
IIEro OOIICTPUHATOTO MPABUIIA: B MEPBOM CTPOKE COOOINEHHS CIIEAYET KPATKO OIH-
caTh IMPOM3BEACHHBIC U3MEHCHHS, €CJIM HEOOXOIUMO TOJPOOHOE ONMHUCAHUE, COCTOS-
IIee U3 MHOTUX CTPOK, TO €r0 MPUBOJAT, OTCTYIIUB OT IMEPBOM CTPOKU OJIHY IYCTYIO.
[ToMHHMTE, YTO 3ar0JIOBOK OMUCAHUS KOMMHTA - 3TO TO, YTO Oy/IeTe BUACThH BbI U BAIIH
KOJIJICTH B HUICTOPHH M3MEHEHHI MTPOCKTA.

JInst pabOThI B TEPMHUHANE H3YYHUTE MIMAPTAIKHA 10 OCHOBHBIM KOMaH/1aM git.

['aBHBIC KOMaH/IbI, KOTOPBIC BaM MOHAI00ATCS 3TO:

git init - co3maeT peno3uTOpUil CUCTEMBI KOHTPOJISI BEPCUil B TaHHOUN JTUPEKTO-
pyn;

git add - noGaBiseT yka3aHHbIN (ailsl 0] BEpCHOHHBIA KOHTPOJIb;

git add . - moGaBsieT Bce (paiiibl TEKYyIIEH AMPEKTOPHH MO BEPCHOHHBIN KOH-
TPOJIb;

git status - moka3eiBaeT cocTOsIHNE paboueii JUPEKTOPUU IO CPABHEHUIO C I10-
CJICIHUM COXPAHEHHBIM COCTOSIHUEM:

git commit -m "(message)" - coxpaHseT TeKyIee COCTOSIHUE padovei TUPEKTO-
pHU KaK HOBOE COCTOSTHHE (CO3/1aeT HOBBI KOMMHT); HOBBI KOMMHUT TIOJTy4aeT CO00-
IICHHE, MIePEIaHHOE KaK apamerp;

git commit -am "(message)" - co3maeT HOBbI KOMMHUT M aBTOMAaTHYECKH BKITIO-
YaeT B HETO BCE M3MEHUBIIINECS OTCIICKUBaEMbIe (haiiibr,

git log - BEIBOIUT HCTOPHIO KOMMHUTOB PETIO3UTOPHS,

git branch - moka3sIBaeT CUCOK BETOK PEMO3UTOPHS;

git branch <branchname> - cozmaet HOBYIO BeTKy Ha OCHOBE TEKYIIIETO COCTOSI-
HUS C TIEPEaHHbIM Ha3BaHUEM,

git checkout -b <branchname> - co3gaet HOBYIO BETKY ¥ aBTOMATHUECKH JIC]IaCT

€€ TEKYIEH;
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git merge <branchname> - ciimBaeT W3MeHEHUs, CIeTIaHHBIC B BETKE C TIepeIaH-
HBIM Ha3BaHHEM B TEKYIIIYIO;

git branch -d <branchname> - ynanser BeTky ¢ nmepeaHHbBIM Ha3BaHUEM;

git clone (repo URL) - ki1oHUpYyeT yIaJIeHHBIN pPEO3UTOPHI, HAXOSATIHIACS 110
NIepeaHHOMY aJIPECY B TEKYIIYIO JUPEKTOPHIO; TOCTYI OOBIYHO OCYIIECTBIISICTCS IO
nporokonam HTTP nu6o SSH;

git fetch - cunTeiBacT H3MEHEHHS B yIaJICHHOM PEIIO3UTOPHUH, OTCYTCTBYIOIINE
B JIOKAJIBHOM KOITUH;

git pull - cunTEIBaeT HOBBIC U3MEHEHUS B yJIAJICHHOM PEIIO3UTOPUH U CIIMBAET
WX B COOTBETCTBYIOIIHE JIOKAIBHBIC BETKHU;

git push —all - otrpaBnseT U3MeHEeHHUS, C/CTaHHBIC B JJOKAILHOM PEIIO3UTOPHH
B YJAJICHHBIM;
1.1. VYcranoButh Ha KoMIbiOTEp rpaduyeckuii ket Git.

HOI[CKEBK& 110 KOMaHJaM

pwd — MOKaXMW, B KAKOW S Manke;
1s — nokaxXu ¢pannbl B Nanke, roe g celyac;
cd first-project — nepeﬁpyl B Manky  first-project ;

cd first-project/html | — Mepenam B nanky html, HaxogdAuLyoca B nanke | first-

project ;
cd .. — Mepenau Ha ypoBeHb Bbillle B POOUTENbCKYIO Nanky;
cd ~ — Mepenan B AOMAaLLIHIOW OMPEKTOPUIO (Y HAaC 3TO  /Users/stas_basov );

mkdir second-project —B TeKyLLI,eVI nanke COB,D,aFI nanky c MMeHeM second-

project ;
rm about.html — yOalu ¢aﬁn about.html ;
rmdir images | — YOAJNIM NAMNKy images ;

rm -r second-project |— YAaNnW Nanky | second-project W BCE, YTO OHa COOEPXNT;

touch index.html — co3paal ¢alin index.html B TEKYLLEN NarkKe;

touch index.html style.css script.js  — eC/IM HY>XHO CO30aTb HECKOJIbKO
$ainos, MX UMeHa MOXHO BBOUTL Yepe3 npobern.

1.2. Co3zpaiiTe B cBOeH qomaliHel namke (Miad B JIFDOOM Apyroi Ha Baill BBIOOD) Ka-
Tajor, KOTOPKIN OyAeT cofepkath (Daityibl HOBOTO MPOTPAMMHOTO TTPOEKTA.

1.3. BriOepute TeMaTUKy IPOrpaMMbl, KOTOPYIO COOMpPAETECh HAMKUCATb.
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1.4.

1.5.

1.6.

NHnmmanu3upynure B 3TOUM JUPEKTOPUU PENO3UTOPUNA TUT IIPU MOMOLIU KO-
MaHbI git init. OOpaTuTe BHUMaHKE Ha MOSBICHUE B 3TOM MAnKe CKPBHITOM MOJI-
NanKy ¢ Ha3BaHueM .git. Eciiu BBl ee HE BUJIUTE, TO CKOPEE BCETO, Y BAaC OTKIIO-

YEHO 0TOOpaKEHUE CKPBITHIX MAIOK.

C:\Users\zxfursed>cd C:\Users\zxfursed\PycharmProjects

C:\Users\zxfursed\PycharmProjects>git init 123
Initialized empty Git repository in C:/Users/zxfursed/PycharmProjects/123/.git/

BrlmmotHATE B peno3uTOpUr KOMaHay git status. [IponHTepnperupyite moy-
YEHHOE COOOIIEHHUE.

C:\Users\zxfursed\PycharmProjects\123>git status
On branch master

No commits yet

nothing to commit (create/copy files and use "git add" to track)

IIoka 4To HEeT HM OJHOI'O KOMMHTA

Cosznaiite (aiin as UICXOJHOTO TEKCTa MPOrpaMMbl. BeIMoMHUTE KOMaHTy git

status.

C:\Users\zxfursed\PycharmProjects\123>git status
On branch master

No commits yet

Untracked files:
(use "git add <file>..." to include in what will be committed)

nothing added to commit but untracked files present (use "git add™ to track)

Teneps BugeH ¢aiin.
«I'ut» HazpBaetr »tu dainer “Untracked files* — HeoTcnexxnBaemble Ghaiiibl.

910 3HAa4YUT, 4TO «I'ut» ux BUIWT, HO, €CJIM IIOMNBITATBCA COXPAaHUTh UX BEPCHUIO ceu-

yac, «['ut» aToro He cnenaet. s 3Toro ¢aissl Hy>KHO MOATOTOBUTH K COXPAHEHUIO.

3a »T0 oTBeuaeT koManAa git add. IIpu e€ nucnonp30BaHnM HY)KHO YKa3aTh UMs ¢aiina,

CyJb0y KOTOPOT0O Mbl XOTUM 3a()MKCUPOBATH B TEKYIIEM BUJIE.
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1.7. Jlo6aBbTe co3maHHbIN (haiii 1o BEPCUOHHBIA KOHTPOIb MPU TTOMOIITH KOMaH/IbI
git add. Eme pa3 BeImotHHATE git status.
C:\Users\zxfursed\PycharmProjects\123>git add main.py

C:\Users\zxfursed\PycharmProjects\123>git status
On branch master

No commits yet

o be committed:
it rm --cached <file>...

Changes
(use

t

to unstage)

C:\Users\zxfursed\PycharmProjects\123>

1.8. Korna Bce (aiisibl rOTOBBI K COXPAaHEHHIO, CIEIAeM Halll MEePBbIi KOMMHUT —
3aUKCUPYEM BCE CJeJaHHbIC U3MEHEHUsI B «00€BOM Bepcum». Jlemaercs 3To
KOMaH/10M git commit ¢ onuueit -m. [locne -m uAET Ha3BaHHE KOMMUTA B Ka-
BBIUKaX.

1.9. Cnemnaiite erie HECKOJIbKO KOMMUTOB. BrimonnuTte komanny git log ans

IPOCMOTPA HCTOPUU KOMMUTOB.

1.10. Cpemnaiite Tak, 9TOOBI IPU KOMMUTE U3MEHEHHBIE (haiiIbl aBTOMATUYECKU JI0-

OaBJISUTUCH B KOMMUT.

1.11. JloGaBwTe elie HeCKOJBbKO (halIoB ¢ HCXOAHBIM TEKCTOM MPOTPAMMBI.

-
« PycharmProje.. » 123 v QO | Moucke: 123 R
" msa fata nameHeHwA Twn
cTyn
Idea 5 despanna 2024 11-13 Mank:
TO
cookiee.png 5 despana 2024 10-47 Mawin
& main.py 5 pespana 2024 11-13 JetBra
I - -
’ & mainl.py 5 despana 2024 11-13 JetBra
Fk & main2.py 5 despana 2024 11-13 JetBra
ics
ect

1.12. JloGaBbTe Bce HOBBIC (paiiiIbl MOJT BEPCUOHHBIM KOHTPOJb OAHOM KOMaHI0H.
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ded to commit but untracked files present (use "git add™ to trac

zxfursed\PycharmProjects\123>git add -A

C:\Users\zxfursed\PycharmProjects\123>git status

On branch master
Changes to be committed:
(use "git restore --staged <file>..." to unstage)

2 files changed, 56 insertions(+)
create mode 1 44 mainl.py
644 main2.py

xfursed\PycharmProjects\123>

1.13. Muunumanuzupyite B paboyeil TMPEKTOPUU BUPTYAIbHOE OKPYKEHUE
1.14. JloGaBbTe CO3/IaHHYIO CITY>K€OHYI0 manky B (aiin .gitignore. [TpoBepnTe,
YTO OHU HE A00ABISAIOTCS B PEMO3UTOPHUH IIPH JOOABIEHUU HOBBIX (DAsIOB

C HCXOJHBIM KOJOM.

| .gitignore — BaokHoT

®arn [lpaeska Qopmat Bua Cnpaeka
.idea/

B Komananan crpoxa - o x Ruunaaumn v

1 « 123 > .idea

I BoicTpeii aoctyn

B main — xonua.py
[ Pasouni cros

& mainpy
I Se——
@ workspacexmi
[l Dokywmermu
B Vsobpanenu
econometrics
praktikum

Jchnod (+ pythonProject

h c-from-file <file
twms

ated with NUL ¢ er b OneDrive - Person

B 3107 comnsioTep
B sveo

[ Rokymerer

8 3arpyscn

[ Visobpaxenua
' Myseika

B Ofemnsle 06w
B Pabounii con

Nokansneii aua ¥ <
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1.15. Co3spaiiTe HOBYIO TeMaTHUYeCKyt0 BeTKy git branch. [lepeiinure B Hee ¢
nomoisio git checkout. BeiBeaure Ha 3xpaH CIIUCOK BCEX BETOK.
rsed\PycharmProjects\123>git branch vetka

rsed\PycharmProjects\123>git checkout

Z rsed\PycharmProjects\123>git checkout vetka
to branch 'wvetka’

rsed\PycharmProjects\123>git branch

1.16. CpnenaiiTe HECKOJIBKO KOMMHUTOB B OCHOBHYIO U TEMAaTHYECKYIO BETKH
1.17. Cneiite u3MeHeHUs B OCHOBHYIO BETKY ¢ TOMoIIIbI0 git merge. Eciu
poun3o0IIes KOHGIUKT CIUSHUS, PA3PEIINTE €T0 U 3aBEPIIUTE CIUSHUE C
MOMOIIBIO git commit.
1.18. Tlpu momyuyeHuU B mpoliecce pa3padOTKU MPOrpaMMbl B CTAOMIBFHO paboTaro-
IIEM COCTOSIHHHM, CIIEUTE 3TO COCTOSIHHE B OCHOBHYIO BETKY M J0OABHTE K KOM-

MUTY CIUSHUS IOMETKY C HOMEPOM PENIH3a.
Yupaxuenue 2. Pa6ora GUI git knmuent GitKraken.

GitKraken — sto kpoccriarGopMeHHbIH, yI0OHBIH U BHICOKOI(P(PEKTHB-

Heii GUI git knuent Ha Linux, Windows u macOS.

Welcome to GitKraken Client
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1. BeiOepute TeMaTUKy MpOrpamMmbl, KOTOPYIO cobupaeTech Hanucatb. Co3maiite
JJIs1 Hee pabouyIo TUPEKTOPUIO

2. Vnunuanu3upyite B padboueld TMPEKTOPHUN PEITO3ZUTOPHH.

Welcome to GitKraken Client

* GitKraken

File Edit View Help

Repository Management

Open Bl Local Only Initialize a Repo

€) GitHub.com
Name

Clone
©) GitHub Enterprise Server T
Initialize in - p:leHa\@uHYHMBEP\YUEEHDIi MaTepy Browse

Init & GitLab.com .
D:\leHa\®1HY HUBEP\Y 4e6HbIi MaTepranIpakTukym

Full path  no nporpammmpoBaHMio\2 kypc\2 Kypc 2 cemecTp\pa

¥ GitLab (Self-Managed)
KTWKyM 1\KaTanor_npoba\ns MM22-6 (2 kypc)\

Bitbucket.org Default branch

name master

Bitbucket Server
.gitignore Template

Azure DevOps (optionap | Python

License (optional)  GNU General Public License v3.0

Initialize with LFS |

e LeME O n &0 o6 in, O

3. Cospnaiite (haiis A7 KCXOIHOTO TEKCTA MPOTPaMMBI.
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aken

BnanM22.6 2Kypa) X +
h Branch

Pull
T &

File Edit View Help
Stash

rey

Ans I'iMZZ—S (2 xype) ~

Initial commit

¥ GitKraken

ANATIM22-6 (2Kypo) X +

Pul

+

File Edit View Help
Ans NM22-6 (2 kypc) ~ master - -

lesson.py
& Edit this file Diff View
-1,1 +1,18 @8
1
text =
fun2{text):
words = text.split(’, '

Q

slovar =
(e,

i

words[i]
slovar[words[i]]1=[slovar[words[i]11+[1]

slovar[words[i]] = i
slovar
(Fun2(text))

GEECEE)

= Default Profile ~

= Q

1 file change in working directory [ View cha

commit: fad11f

Initial commit

aPetrovna

] M View all files
.gitignore
LICENSE.md
README.md

ENG 19:55 D

~
@ 01.02.2024

5} Default Profile ~

Stage all changes

~ Unstaged Files (1)

lesson1.py

v Staged Files (0)

W Amend

Commit Message

Summ,

19:53
o

N V] ENG a0

4. JloGaBbTe co3/aHHbIN (DAl MOl BEpCUOHHBIA KOHTPOIIb.

5. CnenaiiTe Ha4aJIbHBII KOMMHUT.

6. C,uenaﬁTe €II¢ HCCKOJIBKO KOMMMTOB.



-

JAns NIM22-6 (2 kype) % Sta oTrial ~ [ 8 & DefaultProfile v

branch

S— Undo u ush c ermina .
Ana MM22-6 (2 kypc) ~ master  ~ = Q
*

nmit: 5e976a
+ master O

fNo6aBunum uto-To B daiin

ISSUES
Select an issue tracker for
this repo:

©) GitHub 2

o SitHub Emerprise
Sen

rver

Bl
& GitLab b
# lessonl.py

4 GitLab Seif Managed )

< Jira Gloud

SUBMODULES

@ 100%  Supporc (% MFREEN 9-11.1

7. JloGaBbTe ellie HECKOJIBKO (haiijIoB ¢ UCXOAHBIM TEKCTOM IIPOIPaMMBI.

8. Co3maiiTe HOBYIO TEMAaTHUECKYIO BETKY.

9. Crenaiite HECKOJIBKO KOMMHUTOB B OCHOBHYIO U TEMaTHUECKYIO BETKH.

10.Cneiite n3meHeHNs B OCHOBHYIO BeTKy. Ecim mpoun3zomien KOHGIUKT CAUSHUS,
paspelnTe ero 1 3aBepuInTe CIUsTHUE.

11.TTpu nosydeHun B mpoliecce pa3padOTKH MPOrpaMmbl B CTAOMILHO paboTaro-
IIEM COCTOSIHHM, CIIEUTE 3TO COCTOSIHHE B OCHOBHYIO BETKY M J100aBbTE K KOM-

MUTY CJIIMAHHA IIOMCTKY C HOMCPOM PCJIN3a.

Ynpaxuenue 3. Pabota ¢ ynanenusiMu penosuropusimu u GitHub.
1. 3apeructpupoBatbcs Ha caidte github.com u co3aaTh HOBBIN MTyCTOW PENO3UTO-
puit
2. Co3pgath B 3TOM peno3utopun (aiinm Readme
Eciu BBI paboraete ¢ git:
— CKJIOHMPOBATH CO3aHHBIN YIATICHHBINA PETIO3UTOPHUI B AUPEKTOPHIO ~/git/test
— Ha nokanpHO# MammHe nuineM cCKpunT ~/git/test/backup.sh, ¢ npous-
BOJIBHBIM COZIEpKaHHEM
— QUKCUPYEM CKPHIIT B PEIIO3UTOPUH (JIETTAEM KOMMMUT)
— OOHOBIIIEM YJaTIeHHBIA PENO3UTOPUN PENO3UTOPUH (J1es1aeM ITyIil)

Ecnu Bel pabotaete ¢ gitKraken:
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— CKJIOHMPOBATh CO3/aHHBIN yIAJIEHHBII PEIO3UTOPHIA

% Gitkraken

File Edit View Help

o e Ansi TIM22-6 (2 Kypc) X

«) Exit Preferenc

Start a free trial to invite your team
# members and collaborate on
Workspaces

General

Profiles

SSH

Integrations
Notifications

Ul Customization

GPG

File Edit View Help

Repository Management
Open ©
)
Clone
[
Init o

&

celao

GitHub

GitHub Enterprise Server

GitLab

GitLab Self-Managed

Bitbucket
Bitbucket Server
Azure DevOps
Jira Cloud

Jira Server

Trello

Clone with URL

GitHub.com

GitLab.com

GitLab (Self-Managed)
Bitbucket.org
Bitbucket Server

Azure DevOps

GitHub

. Elen

SSHKey GitKraken LAPTOP-JBHTU1PA

Clone a Repo

Wheretocloneto  p:\lena\®uHYHUBEp\Y e6HLIN MaTepyt

Repository to clone for-PM

Full path - D:\lena\®unyHnBep\Y... \

~ 7D

Browse

X v

Clane the repal

~ G

" Default Profile +

PYC

pyC

20:45

01.02.2024

2045

0:
01.02.

2024

=

=l

— @uKCUpPYEeM CKPUNT B PETIO3UTOPUH (JIeTTaeM KOMMMT)
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Help

for-PM x  + tg o Trial ¥ Default Profile ~

oy branch

forPM - main = Q

Fieohl commit: 448a31
+ main O B8 Create testfile.py

Initial commit Create testfile.py
REMOTE

PULL REQUESTS

ISSUES

ElenaPetrovna-dep
01.02.20:

ﬁ GitHub

mm

GITHUB ACTIONS

+ 1 added

+ testfile.py

[ e n o o Gk es 012;22)24 &
— OOHOBIIIEM yJalCeHHBIA PENO3UTOPUH (J1€T1aeM ITyIIl)

¥ Gitkraken

File Edit View Help

NewTab X + 4 Default Profi

Recent Repos
[ Open arepo
for-PM i Open Workspaces New Terminal Tab
@ Clone arepo
New Workspace

Create a repository

a e

Create a repository with GitHub

) Additional Resources ¥ Integrations
m
¢ GitHub
B Documentation
& Gi
Release Notes
‘T Bitbucket

PG el ®m o DAl m.zt:z:?:m N

# GitKraken

File Edit View Help

Repository Management

Open 0 Local only Initialize a Repo

GitHub.com
Account
Clone
ub Enterprise Server
Name
Init 4 GitLab.com
Desription
GitLab (Self Managed)
Access  Public
Bitbucket.org
Clone after init @
Bitbucket Server

Where tocloneto  p:\/lena\®UHYHUBEP\Y e6HbI MaTepy Browse

Azure DevOps
Full path  D:\ena\®wHY HuBep...\

Default branch
name

.gitignore Template
(optional)

License (optional)

Initialize with LFS

| BN L =3 ) Taa ew?z;u &
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Repository Management

Open O Local Only Initialize a Repo

¢ GitHub.com
Account ElenaPetrovna-dep
Clone L !
@ GitHub Enterprise Server
X Name  pM (all)
Init & Gitlab.com
Description  create repos (gitKraken) with github
& GitLab (Self-Managed)
Access  Public
W Bitbucket.org
Clone after init @
O Bitbucket Server
Where to clone to D:VleHa\®1HY HUBep\Y4eGHbIi Matepu
' Azure DevOps
Full path  D:\NleHa\duHY HUBEP...\

Default branch
name  Mmaster

gitignore Template

(optional)  PYthon

License (optional) | GNU General Public License v3.0

Initialize with LFS 1

»e L= N ~E S G, O

3ananue 12

Jlabopamopnasa padoma «0CHOBbL CUCIEMHO20 NPOZPAMMUPOBAHUAY
Heasb 3apanus Llenbro 1aHHOTO 33a/1aHUS SIBISETCS PA3BUTUE HABBIKOB CUCTEM-
HOTO MPOrpaMMHpPOBaHUA Ha si3bike Python uepes BbInosHEHHE cepuy yIpaKHEHUH,
OXBaTBIBAIOIIKNX PabOTy C (paiisIoBON CUCTEMOM, IPOIIECCaMU, CETIMH, CHCTEMHOMN WH-
dbopmariueit, MHOTOOTOYHOCTBIO M ACHHXPOHHBIM MporpammupoBanueM. CTyACHTHI
JOJDKHBI HE TOJIBKO BBITIOJHUTH YKa3aHHBIC 3a]1a4M, HO U TITyOOKO pa3o0paThCsi B UC-
MOJIb3YEMbIX OMOTMOTEKAX U KOHCTPYKIIUSIX SI3bIKA, @ TAKKE MOJATOTOBUTH OTUET, OMH-
CBIBAIOIIUH JIOTUKY pabOThl K&KI0TO OJI0KA KOJa.
3agaum 1/ BbINOJIHEHUSA
« Pabora c ¢aitnoBoit cuctemMoi
o Co3nanue TUPEKTOPHUH MO YKa3aHHOMY Iy TH.
o Ilepeuncnenuie QailioB B TUPEKTOPUH U €€ MOJATUPEKTOPUSIX .
« Pabora c nponeccamu
o 3amycK BHEITHUX KOMaH/ U rporpamm (ping, Is/dir).
o AHanu3 pe3yJbTaToB BHITIOJHEHUS KOMaHI.
« Pabota c cersimu

o OtnpaBka HTTP-3anpocoB u aHann3 OTBETOB.
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o YCTaHOBKa COEIMHEHUS C CEPBEPOM Uepe3 COKEThI U OOMEH COOOIIEeHH-
SIMH.

Pabota ¢ cuctemHoi nHbopMauei

o OtoOpaxenue HHGOPMAIUU O CUCTEME.

o Pabota c pabounM KaTaloroM U MepeMEHHBIMU OKPYKEHUSI.
MHOTronoTOYHOCTh U ACHHXPOHHOE TPOTrPAMMHUPOBAHKE

o Peanmuzamnus MHOTOMOTOYHOCTH TSI BBIMTOJTHEHUS JUTUTEIBHBIX 33/1a4.

o ACHHXPOHHOE BBINIOJIHEHUE U OKUJIAHUE PE3YJIbTATOB ONEpaIIHii.
TpeOoBanus k oT4eTy
OTuer IOMKEH COJIEPKATh:
Onucanue KaxJI0To yIpaxXHEHUS U €ro HeH.
[TomaroBoe 0OBSICHEHHE pean3alliy 33Ja41, BKIIF0Yasi OTMMCAHUE MCTIOIb3Ye-
MBIX (DYHKIIMI 1 METOJIOB.
AHanu3 MOoJTy4YEHHBIX PE3YJIBTATOB U BHIBOJIBI.
JIro0BIe TPYTHOCTH, C KOTOPBIMH CTYACHTBI CTOJIKHYJIMCH ITPY BHITIOJTHCHUH 3a-
JTaHUs1, ¥ CIIOCOOBI UX PEIICHUS.
Pa3mbimneHust o ToM, Kak MoJydeHHbIE 3HaHUS MOTYT OBITh IPUMEHEHEI B

MPAKTUYECKUX MTPOCKTaX.

Ynpa:xxkuenue 1. PaGora ¢ gailnioBoi cucreMoit

Hanucars ckpunt 1i1st CO31aHusE HOBOW IUPEKTOPUU. 11yCTh CKpUIIT TpUHUMAET
M3l JUPEKTOPUH OT NOJIB30BATEIS M CO3/IaET €€ B YKa3aHHOM Mecte. Ecin nu-
PEKTOPHS yKe CYIIECTBYET, CKPUIT AOJHKEH COOOIIUTH 00 3TOM.

Hamnucate QyHKIMIo 1151 nepedrciienus Bcex (anioB B JaHHON JUPEKTOPUU U
BCEX ee NoaaupekTopuax. OyHKIUS JOHKHA BEIBOAUTH A0COIOTHBIE Ty TH (paii-

JIOB.

Harn
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1. VIMnopTupoBaTh MOIYJb 0S. DTOT MOIYJb COAEPKUT (PYHKIIUH JUIsl paOOTHI €

OTIEpaIIMOHHON CHCTEMOM, BKIItoUas (hailIoBYyIO CUCTEMY.

import 0s

2. IlomyuyuTs OT MOJB30BATENS MyTh JIJIS CO3AaHus AUpekTopun. Mcnonb3yiite

dbyukuio input() 1Js 3anpoca MmyTH.

directory = input("BBenuTe myTh IS CO3AaHUS TUPESKTOPHH: ')

3. IIpoBepuTh, CyIIECTBYET JIN YK€ Takas AUpeKTopus. Vcronb3yiite

os.path.exists() AJi1 IPOBEPKHU CYILIECTBOBAHUS TUPEKTOPHH.

If 0s.path.exists(directory):
print("AupexkTopus yxe cymecTByer")
else:
os.makedirs(directory)

print(f" dupexropus {directory} co3mana")

4. Vcnonw3yiite ¢pynkuuio os.walk() ayns o6xona IUPEKTOpPUH U BCeX €€ MO Iu-
pekropuii. Ota QyHKIMS reHepupyeT umeHa ¢GaiioB B JepeBe KaTajioros, 00-

XOJIsl IEPEBO CBEPXY BHU3 WUJIM CHU3Y BBEPX.

def list_files(directory):
for root, dirs, files in os.walk(directory):
for file in files:

print(os.path.join(root, file))

5. BrzoBute QyHKIMIO U TTepeAaiiTe eil myTh K JUPEKTOPHH.

directory = input("BBeaute myTh K TUPEKTOPUH JJIs TIepeUnciieHus Qaiiios: ")

list_files(directory)
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Ynpaxuenue 2. Padora ¢ npoueccammu

« Hamucats ckpunT A7 3amycka BHEIIHUX KOMaH I WK porpamm. I1ycTh ckpumnt
3aIllyCKaeT KOMaHIy ping sl IPOBEPKU AOCTYIMHOCTH KaKOro-Inbo pecypca B
CeTH, Harpumep, google.com. Pe3ynbTaT BHIMOTHEHUS KOMAH/IbI JTOJKEH OBITh
BBIBE/ICH ITOJIB30BATEIIIO.

« HccrnenoBaTh BO3MOXKHOCTH MOJIyJsi subprocess. HamucaTh CKpunT, KOTOPBIi
BbINoNIHAeT komMaHay Is (s Unix/Linux) wiu dir (nis Windows) u o6padatsbi-

BACT Pe3ybTaT: BHIBOJAUT KOJIMUYECTBO (DANIOB B TUPEKTOPHUH.

1. I/IMHOpTI/IpOBaTB MOAOYJIb SprI'OCGSS. OTO0T MOAYJIb IIO3BOJIACT 3allyCKaTb HO-
BbIC IIPHJIOKCHUSA M KOMAHIbI, IIOAKIIOYATBCA K HMX KaHaJlaM BBOI[EI/BBI—

BOI[a/OIHI/I6OK H I10JIy4aTb UX KOAbI BO3BpATa.

import subprocess

2. 3amycTtuTh KOMaHy ping. Mcnionb3yiite subprocess.run() aJis 3amycka KOMaH bl

H BbIBOJIa pPC3yJibTaTa.

subprocess.run(["ping", "-n", "4", "google.com"])

3. 3amyctuth koMaHy Is mmm dir. Micrmonb3yiite subprocess.check output() s

BBIIIOJIHCHUSA KOMAaHIbI U ITIOJIYYCHHA BBIBOAA.

try:
output = subprocess.check_output("dir", shell=True, text=True, encoding="cp866")
print(output)
files = output.strip().split("\n*)
print(f"Koamuaectso anemenTos: {len(files)}™)
except subprocess.CalledProcessError as e:

print(f"Omuoka BeimoHeHUs: kKomauabl: {€}')
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4. TloacuwTaiiTe KOJM4YeCTBO (alIOB B BBIBOJIC, PA3CIIMB CTPOKY IO CUMBOITY

NepeBoZid CTPOKH U IMTOCHUTAB 3JICMCHTHI CITMCKA.

files = output.strip().split("\n*)

print(f"KomuuectBo ¢aiinos: {len(files)}")

Yupaxuenue 3. Padora ¢ ceramu

HanwucaTts ckpunT 1u1s1 TPOBEPKU TIOCTYIMHOCTH BeO-caiita. CKpUIT TOJKEH OT-
npaBiath HTTP-3anpoc k BEIOpaHHOMY Be0-CaliTy U BBIBOJIUTH CTATyC-KOJ OT-

BCTAa.

N3yuuth Moynb socket. HamucaTts CKpUIT, KOTOPBINA MOAKIIOUAETCS K CEPBEPY
10 33IaHHOMY aJIpecy M MOPTY, OTIPABISET MPOCTOE TEKCTOBOE COOOIIEHUE U

IMOJIy4acT OTBCT.

[HEN

. IMmopTupoBath MOAyYJb requests. ITOT MOIYJIb TO3BOJISIET OTIPABIIATH

HTTP-3anpocsl.

import requests

N

. Ornpasuthk GET-3amnpoc k Beb6-caitty. Ucmomnb3yiite requests.get() u odopado-

TalTe 0OBEKT OTBETA AJIs1 BBIBOAA CTATYC-KO/Ja.

response = requests.get("http://www.google.com")

print(f"Craryc-koxa: {response.status_code}")

3. PacmmpenHas npoBepka IOCTYIIHOCTH BeO-caiiTa ¢ UCIOIb30BaHUEM requests.

NMIiopT HEOOXOUMBIX MOAYJICH.

import requests

import time
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4. Ornpaska GET-3ampoca, n3mepeHre BpeMEHH BBIIIOJIHEHHS U MOJTy4YEHUs 3a-

npoca.

start_time = time.time()
response = requests.get("http://www.google.com")
end_time = time.time()

5. AHanu3 H BBIBOJ pE3YyJIbTaTOB.

print(f"Craryc-kou: {response.status_code}")
print(f"Tun cogepxumoro: {response.headers.get('Content-Type')}")
print(f"Pa3mep xontenta: {response.headers.get('Content-Length’)} caiit")

print(f'"Bpems orera: {end_time - start_time} cexynn")

6. Pabora ¢ cokeramu a1 ornipaBku HTTP-3ampoca. MmmopT momysas socket.
import socket
7. OmnpeneneHue xocTa v nopTa.

host = 'google.com’
port = 80

8. ®opmuposanue HTTP-3ampoca.
request = f"GET / HTTP/1.1\r\nHost: {host}\r\nConnection: close\r\n\r\n"
9. Coznmanue cokera u nojkiodeHne. OTnpaBka 3ampoca ¥ MoJy4eHne OTBETA.

with socket.socket(socket. AF_INET, socket.SOCK_STREAM) as s:
s.connect((host, port))

s.sendall(request.encode())
response = ""
while True:

part = s.recv(4096).decode()

if not part:

break
response += part
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10.AHanu3 ¥ BBIBOJ OTBETA.

headers, _, body = response.partition('\r\n\r\n")
status_line = headers.splitlines()[0]
status_code = status_line.split(' )[1]

print(f"Craryc-xox: {Status_code}")
print(3aromoBku orera:")
print(\n'.join(headers.splitlines()[1:]))

Ynpaxuenue 4. Padora ¢ cucremMHoil nH(popManmei

o Hanucars ckpunrt ans orobpaxenust uHpopmanuu o cucreMe. CKpUnT J10JKEH
BBIBOJUTH HH(POPMALIMIO O TEKYILEH ONEpallMOHHON cucTeme, Bepcuu Python, a
Tak)ke 00beM CBOOOTHON U 3aHATOM MMaMATH Ha JIUCKE.

o MHccnenoBanue moayind os. HanucaTs QyHKIMU 17151 TOJTyYEHHUSI U BBIBOJIA TEKY-
mero paboyero KaTtajora, U3MEHEHHUs pabouero Karajaora M BbIBOJA CIIMCKa

BCCX IICPCMCHHBIX OKPYIKCHUA.

1. NmmnoptupoBath Moayiu os, platform u psutil. 3tu Moxynu moMoryT nmosy-
YUTh UH(HOPMALIUIO O CUCTEME.
import os, platform, psutil

2. BwBecTn nabopManmio o cucteme. Mcrmonb3yiiTe GyHKITUNA STUX MOIYJIEH IS

IIOJIYUYCHUA U BBIBOJA I/IH(I)OpMaI_II/II/I.

print(f"OC: {platform.system()} {platform.release()}")
print(f"Bepcus Python: {platform.python_version()}")
print(f"CBoboano Ha nucke: {psutil.disk_usage('/").free / (1024**3)..2f} GB")

3. IlomayuyuTh U BBIBECTH TEKYLIUI pabouMii KaTayor.
print(f" Texymumii padounii karasor: {0s.getcwd()}")
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4. N3menuth paboumii KaTajaor U BHIBECTH €r0 CHOBA.

os.chdir(r'C:\Users\Vit\My\[TIPAKTUKYM 4\dir")

print(f"HoBerit padounii katamor: {0s.getcwd()}")

5. BriBecTH crmcok Bcex IMCPCMCHHBIX OKPYKCHHA.

print("[lepemennbie OKpyx)eHUS:")

for key, value in os.environ.items():
print(f"{key}: {value}")

anamne}me 5. MHOronoTO4YHOCTH M ACUHXPOHHOE€ IPOrpaMMHUupoOBaHHUE

o IIpumep MHOrONMOTOYHOTO BBIMOJHEHUS 3a1a4. HamucaTe CKpUnT, KOTOpPbIi 3a-
IyCKAaeT HECKOJBKO IMOTOKOB JIJIsI BBIMOJHEHUS (PYHKIIMH, KOTOpast CUMYJIUPYET
JUTMTEINIbHYIO 3a/1a4y (HanmpuMep, OKUJaHUE C UCIOJb30BaHueM time.sleep()).

o ACUHXPOHHOE MpPOTPaMMHUPOBAHUE C HCMOJIb30BaHHEM asyncio. Hamucath
ACUHXPOHHBIM CKPUNT JJ151 BHIMOJHEHUS U OKUJAHUS PE3YJIbTATOB HECKOJIBKUX

ACUHXPOHHBIX onepauuii (Harpumep, acuuxpoHubix HTTP-3ampocoB).

1. UmmnoptupoBath Moayshb threading u time.
import threading, time
2. Omnpenenuth PyHKINIO, KOTOpPask CAMYJIMPYET JUTHTEIHHYIO 3a/1a4y.
def task(name):
print(f'3amaya {name} nagyamacr\n")

time.sleep(2)
print(f"\n3amaua {name} 3aBepicHa")

3. 3amyCTUTh HECKOJIBKO MOTOKOB JJIsSl BBIMOJTHEHUS 3TON (DYHKIIMH.
for i in range(5):

t = threading. Thread(target=task, args=(f"Tlorox {i+1}")))
t.start()
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4. VMmoptupoBaTh MOAYJb asyncio.
import asyncio
5. Onpenenutb aCHHXPOHHYIO (QYHKIIHIO, KOTOPAsk BHITOIHSIET aCHHXPOHHYIO OTIe-

paruio.

async def async_task(name):
print(f" AcuaxpoHHas 3a1aya {name} Havaaacs")
await asyncio.sleep(2)
print(f' AcuaxpoHnHas 3amada {name} 3aBepiieHa')

6. C03I[aTI> " 3aI1yCTUTD 3aaa9u
tasks = [asyncio.create_task(async_task(f"3amaua {i+1}")) for i in range(5)]
7. Jpyroii cmoco6. OnpeaenuTs U 3alyCTUTh OCHOBHYIO aCHHXPOHHYIO (DYHKITHFO

main.

async def main():
await asyncio.gather(*(async_task(f"3amgaua {i+1}") for i in range(5)))

await main()

Ynpa:xkHenue 6. 3arpykeHHOCTb pedpa ceTeBOH CTPYKTYPbI

Peanm3yiiTe kmace 11st pacuera 3arpy>keHHOCTH pedpa ceTeBor CTpYKTYphl. Co-
3maiite cBoicTBo Calculate mmst pacuera 3arpyKeHHOCTH C BO3MOYKHBIMH 3HAYEHUSIMU
ot 0 1o 100%. Pacder 3arpyxeHHOCTH pedpa MPOUCXOAUT 1O GopmyIie:

Ae speed, — speed;

X 100%,
speed,,

rjie speed,, — IJIaHOBas CKOPOCTh pedpa, speedy — pakTuueckas CKOpoCTh pedpa.

[Tpumep pacueta ams miaHoBoi ckopocTr — 110 u pakTuueckon ckopoctu — 45!

110 — 45
[Tpumep pacuera asst miaHoBoi ckopocTr — 40 u pakTHIeckoit ckopoctu — 61:
40 — 61
A= T X 100% = —52.5% — 0%
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Kox na python:
class NetworkCongestion:
def _init_ (
self,
plan_speed: float = 30.0,
fact_speed: float = 60.0,
) -> None:
self._plan_speed = plan_speed
self._fact_speed = fact_speed

@property
def calculate(self) -> float | None:
ratio = (self._plan_speed — self._fact_speed) / self._plan_speed
if ratio < 0:
return 0

return ratio

Kpumepuu 6annvnotl oyenku paziuunvix popm mexkyueeo KOHMpoJis ycnesae-
MOCIU  COOEPHCAMCS 8 COOMBEMCMBYIOWUX Memooudeckux pexomenoayusx Ka-
Gedpvl ananuza OAHHLIX U MAUUHHO20 00yueHus Daxyibmema UHDOPMAYUOHHBIX

MEeXHON02UL U AHAAU3A DOJILUUUX OAHHDBIX.

7. ®OH OLIEHOYHBIX CPECTB JJIfl IPOBEAEHNs MPOMEKYTOYHOM aTTecTanuu 00y-
YAKIMUXCH 110 AUCHUIINHE

IlepeyeHp KOMIIETEHUIHMM C YKa3aHUEM UHIAMKATOPOB HUX JOCTUKEHUS B IIPO-
11ecCe OCBOCHMS 00pa30BaTEIHLHOM MPOTrpaMMBbI coaiepkuTcs B paszaene 2. «[lepeueHnb
IUVIAHUPYEMBIX Pe3yJibTATOB OCBOCHMSI 00Pa30BaTe/IbHOM MPOrPaMMBbl (IlepeyeHb
KOMIICTEHIMI) ¢ YKa3aHUEM HUHAMKATOPOB MX JOCTUKECHUS M IJIAHMPYEMBbIX pe-

3yJIbTATOB 00Y4Y€eHUsI M0 JUCHUIJINHE.
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Tunosble KOHTPOJIbHBIC 3a1aHUA WJIN HHbIC MaTECpPUAaJIbl, HGOﬁXOIlI/IMbIe AJIA

OICHKH HHAUKATOPOB NOCTH/KCHUA KOMHeTeHHHﬁ, yMeHI/Iﬁ Y 3HAHUM

HaumenoBa- | HaumeHoBaHue Pe3yabTaThl 00yueHust TumnoBbie KOHTPOJIbHBIE
HUEe  KOMIIe- | HHAUKATOPOB 10- | (YMEHUSI M 3HaHWUs), 3aaHuA
TEeHINHU CTH:KEHUs] KOMIIe- | COOTHECEHHbIE ¢ UH/H-

TeHIUH KaTopaMH  J10CTHIKe-

HHSI KOMIIETEHIIMU

Cnocobnocts | 1.Yerko onuceiBaer | 3HATH: BreimmonxnuTte 00paboTKy TeKcTo-
OCYIIECTBIISITh | COCTaB U CTPYKTYPY | COCTaB  H  CTPYKTYpPY | Boro (aiiia, B KOTOpOM 3aduK-
MIOUCK, KPHUTH- | TpeOyeMbIX  JaH- | TpeOyeMbIX HaHHBIX U | CHPOBaHBI (PaKThI MPOJAXK, HEOO-
YecKH aHalu- | HeIX W wuH(popma- | naopmammy. XOJUMOTO JJis TOJCYeTa CyM-
3UPOBATH, IIUH, TPAMOTHO pea- MapHBIX TPOJIAXK MO Pa3THIHBIM
0000maTe ¥ | AU3yeT MPOLECCHI reorpauuecKuM  TOJpasere-
cucremMaTu3u- | UX cbopa, oOpa- HusM Gupmbl. Ha ocHOBe mody-
poBath UH(DOP- | OOTKM W UHTEpPIIpE- YCHHBIX JaHHBIX cocTaBbTe CSV
MalMi0,  HWC- | TAIUH. dbaitn, XpaHANMA TOJyYCHHBIC
MOJIb30BaTh PE3YIIbTATHI.
CHUCTEMHBII
MOAXOM JJIS pe- Ymersb: Onumure  cTtpykrypy  CSV
HICHUS TTOCTaB- rpaMOTHO peanu3oBath | (aina Qukcupyromero ¢axkTbl
JICHHBIX  3aj]a nporieccsl cOopa, 00pa- | mpogaxx, HEOOXOIUMOTo IS
(YK-10) OOTKM W UHTEpIpeTa- | MOACYETa CYMMAapHBIX MPOJAK

MU JTaHHBIX U UHOP-
MalliH.

10 Pa3JINYHBIM reorpapuueckum
noipa3JiesieHusiM (PUPMBIL.

2.000CHOBEIBAET
CYIIHOCTh  TPOHC-
XOISAIIEr0, BBISIB-
JISIET 3aKOHOMEPHO-
CTH, [MOHUMAET
NpUpOJy  Bapua-
OCJILHOCTY.

3HaTB:
3aKOHOMEPHOCTH  pea-
JIN3YEMBIX MPOLECCOB U
MPUPOAY UX Bapuadeb-
HOCTH.

YMmerhb:

ONpeNENATh 3aKOHO-
MepHOCTI/I 1/13yqaeMr,1x
MPOIIECCOB M JIaHHBIX,
BBIBIIATE IIPUPOAY HX

Onummre 3aKOHOMEPHOCTH/Ba-
prabeabHOCTh B CHHTaKCHYeE-
CKUX KOHCTpykIusx Python mns
paboThI CO CIHMCKAMU H CIIOBa-
PSAMH.

Onpenenure KOJWYECTBO 3Jie-
MEHTOB CIIMCKa, 3HAUYEHHsI KOTO-
PBIX COBIAIAIOT C KIIOYaMH 3a-
JAHHOTO CJIOBApsl U KOJIUYECTBO
HIIEMEHTOB CIHCKA, 3HAYCHHS KO-

BapHabeNbHOCTH. TOPBIX paBHBI 3HAUEHUSIM B CJIO-
Bape.
3.®opmynupyer 3HaTh: Onummre Moaxonabl UCHOJIb3Yye-

MpU3HAK  KJIACCH-
¢dbukanuu,  BbIIE-
JIIET COOTBETCTBY-
IOI[E €My TPYIIIBI
OJTHOPOJIHBIX «00B-
€KTOB», UACHTU(U-
UPYyeT obmue
CBOWCTBA DJIEMEH-
TOB O3THX TPYIII,
OIICHHUBACT OJI-
HOTY pe3yJbTaTOB

OCOOCHHOCTH  TMpHU3HA-
KOB KJIaCCU(PHUKAIMU H

OLICHKA  Pe3yJbTaTOB
KJaccuukanuy.
Ymern:

paszpabarbiBaTh  MpO-

TPaMMHBII KOJI, BBITIOJ-
HSAIOMIMN  Ki1accuduka-
U0 10 0003HAYEH-

Mbie B Python s rpynnupoBku
GyHKIUH, OpUEHTUPOBAHHBIX HA
00pabOTKy OAHOTHUITHBIX OOBEK-
TOB ¥ pelIeHHEe OJIM3KUX 3a]1a4.

BeimonnuTe kiaccudukanuoo ¢
WCIIOJIh30BaHUEM OMHAPHOTO JIe-
peBa. OLieHUTE KOJIMYECTBO OIle-
panuii u riyouny nepena
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KJIacCU(UKALINH,
MOKa3bIBaCT  IPH-
KJIQJHOE Ha3Haue-
HUE Kiaccuduka-
[IUOHHBIX TPYIII.

HOMY IIpU3HAKY, OPUEH-
THPOBaThCI B  CYIIe-
CTBYIOILIEM KOJE, OIle-
HUBAaTh MOJHOTY pe-
3yJIbTaTOB KJIacCH]pHKa-
LML

4.I'pamoTHO,  JO-
TMYHO, apryMEHTH-
poBaHO (opmMHpyeT
COOCTBEHHBIE CYX-
JCHUS W OILEHKU.

3HaTh:

OCHOBBI  JIOTMYECKHX
paccyXJIeHHU, apry-
MEHTAaluH, OLICHKH

CBOMX CY)XEHHM M pac-

Cdhopmupyiite COOCTBEHHBIC
CY)KICHHUS O TPUMEHHUMOCTH
Python nnst pemenus 3agau ma-
MIMHHOTO 00y4YeHusI.

Otnuvaer  GakThl | CY)KICHHH JIPYTHUX

OT MHEHH, UHTEP- | YIaCTHUKOB.

MpeTaluid, OIEHOK

U T.J. B paccyxze- | YMeTb:

HUSX JIPYTUX | IPOBOAUTH cpaBHH- | BelmonHuTe 3a/1a4y MOCTPOEHUS

YYaCTHUKOB  JIesi- | TCIIbHBIM aHaJIM3 MHe- | OMHAPHOTO JepeBa IBYMS CIIOCO-

TEJIbHOCTH. HUW, UHTEpIpeTanuii, | 6aMi: Ha OCHOBE CIIMCKOB U Ha
OLICHOK U T.J1. B pPacCy’X- | OCHOBE y3J0B U cchlUloK. Ore-
JNEHUSIX JAPYrux ydact- | HuTe 3¢ (GEeKTUBHOCTh pPabOThI
HUKOB JIESITEJIbHOCTH. Ka)KJ0ro crnocoba.

5.AprymMeHTHpo- 3HaTh: Chopmynupyiite 3agauu mo 06-

BaHHO ¥ JIOTHYHO | OCHOBBI apryMEHTHPO- | pabOTKE MAacCHBOB, KOTOPHIC BBI

MIpeICTaBIsIeT BAaHHOTO U JIOTHYECKOTO | CMOXKETE€ pEIIUTh Ha OCHOBE

CBOIO TOUKY 3pEHHS | pacCyKIICHHUS. si3pika Python

MOCPEACTBOM M Ha

OCHOBE CUCTEM- | YMeTh: BrIckakuTe CBOIO TOYKY 3pEHUS

HOI'0 OIMMCaHus.

MPOBOJUTH CUCTEMHOE
OIMMCaHUE CBOEU TOYKU

o npumeHumoctu Python s co-
3laHusl KPYIHOM KOpHopaTuB-

3peHMsl, TPEACTaBIATH | HOW TpPaH3aKIMOHHOW CHUCTEMBbI
€€ aprYMEHTUPOBAaHHO M | HA SI3bIKE TPOTPAMMHUPOBAHHS
JIOTHYHOKO Python.
Cnocobnocts | 1.Bnageer 00b- | 3HaTh: Hanummre  mporpamMmy  Ha
pa3pabaTbIBaTh | EKTHO-OPUEHTHPO- | 00BEKTHO-OpHeHTUupo- | Python, oOpaOaTsiBaromiyto Tek-

ANTOPUTMBI U
[POTpaMMbl €
HCIIOJIb30Ba-
HUEM  COBpe-
MEHHBIX  TeX-
HOJIOTHH IIpO-
rpaMMHpOBa-
uus (ITKH-2)

BAaHHBIM  SI3BIKOM
pOrpaMMHUpPOBa-
HUS Ha YPOBHE 3Ha-
HHUS CHHTaKCHCa H
CEMAaHTHKH, OCHOB
CTaHJIapTHOH OuO-
JIHOTEKH.

BAHHBIN S3BIK MPOrPaAM-
mupoBanusi Python Ha
YpOBHE 3HAaHUS CHHTAaK-
CHCa U CEMaHTHKH, OC-
HOB CTaHJapTHOW OMO-
JIMOTEKHU.

Ymerb:

OIpE/ICTISITh HAa YPOBHE
3HAHMS CHHTAKCHC H Ce-
MaHTHUKY, CTaHIapTHbIC
OnOIMOoTEKH SI3bIKA
Python, HeobOxoanmbIe
IUISL pelleHHsT IPUKIa-
HBIX 3371a4.

CTOBYIO CTPOKY TaK, YTOOBI B HEM
BCE 3aryiaBHble OYKBBI Mpeodpa-
30BaTh B CTPOUYHBIE.

Hanwummre ckpunt Ha Python 06-
pabaThIBarOIUi TEKCTOBBIN
¢aitn ¥ moiaydyeHue Ha €ro oc-
HOBE CIJIOBapsi, KJIOYaMH SIBJIS-
I0TCS CJIOBa TEKCTa, a 3HAYEHU-
SIMU KOJINYECTBO BCTPEYAEMOCTH
cioB. Coxpanure B (paiine CSV.
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2.Mcnonb3yer uH-
CTpyMEHTAIIbHBIC
CpezAcTBa Mporpam-
mupoBanus (IDE,
SDK, API, nomy-
JISIPHBIC bpeitm-
BOpPKM H OubIMoO-
TEKH).

3HaTh:
WHCTPYMEHTAJIbHbIE
CpeAcTBa IMpPOrpaMMH-
posanus (IDE, SDK,
AP, IIONYJIAPHBIE
(dhperiMBopkH 1 OUOIHO-
TEKH.

Ymersn:

pa3pabaTbBaTh  IpO-
rpaMMbI peIICHHS 33/1a4
C HCIIOJIb30BAaHUEM HH-
CTPYMEHTAJIbHBIX
CPEICTB MPOrpaMMHUPO-
Banus (IDE, SDK, API,
HOMYJISPHBIX  (hpeim-
BOPKOB M OMOJIMOTEK.

Hcnons3ys nporpammy Jupyter
Notebook cocraBeTe KOH Ha
Python, onpenensronuii konnye-
CTBO TOYEK Ha INIOCKOCTH, HaXO-
JSIIUXCS Ha 3alaHHOM PaccCTosi-
HUM OT Hayayia koopauHat. Mc-
noJp3yiite Oubmmoreky math.

Breibepute Oubnmoreky Python
s paboThI ¢ MaccuBaMu. BbI-
MOJIHUTE MPOTPaAMMHBINA KO/ Ou-
HApHOTO MOKMCKA JaHHBIX.

3.0pranu3oBbIBaCT
KOJIOBYIO 0asy,
OpUEHTHpYETCS B
CYIIECTBYIOIIEM
KOJie, JIEMOHCTPH-
pyeT 3HaHue o01IIe-
NPUHATBIX ~ COTJIa-
IICHUH U MOJIMTHK B
obnactu odopmiie-
HUS KOJIa.

3HaTh:
OCOOEHHOCTH CO3JaHUA
MIPOrpPaMMHOTO KOJIa.

YMmerhb:
pa3pabarbiBaTh  IpO-
IPaMMHBIH KOJ, OPHCH-
THPOBATbCS B  CYIIE-
CTBYIOIIEM KOJIE, TpPH-
MCHATL 3HaHHE OoOIIe-
MPUHSATBHIX COTJIAICHHUI
M TIOJIMTHK B o0Jactu
odopmIIeHHs KOJa.

Bribepute O6ubnmorexky Python
JUTS CO3JIaHus M 00pabOTKH Jepe-
BBEB JIAaHHBIX.

BeInonauTe nporpaMMHbIA KO
BBIUUCIICHUS apU(PMETHUYECKOTO
BBIPQKEHMS C ITOMOIIBIO JBONY-
HOTO JIepeBa.

4 IIpoexTupyet
TEKCTOBBIM,  TIPO-
IPAaMMHBIN 15M0’1

rpaduyeckuil  MH-

Tepdeiic npo-
IrpaMMHOMU cu-
CTEMBI UCXO/ISl U3 €€
Ha3HAYCHUS.

3HaTh:

OCHOBBI TIPOEKTHPOBA-
HUS PA3JIUYHBIX BHJIOB
uHTepdeiica mporpamMmm-
HOM CHCTEMBI.

Ymern:
pa3pabarbIBaTh TEKCTO-
BBIN, IIPOrpaMMHBII
Wi rpadpuyeckuil uH-
Tepdeiic mporpamMmmMHON
CHUCTEMBI UCXOJS U3 €€
Ha3HAYEHUS.

Peanusyiite nmporpaMMHBIA KOJ
BBIUUCIICHUS] PA3IUYHBIX apud-
METHYECKHX OIlepalnuii, BbIOOp
KOTOPBIX OCYIIECTBIISETCS C IO-
MOIIBI0 pa3pabOTaHHOTO MEHIO.

Peanmusyiite  nmporpamMmmy  Ha
Python koTopoii B kauecTBe ap-
T'YMEHTAa KOMAaH/IHOW CTPOKH IIe-
penaerca ums CSV-daiina, B
MepBOM  CTOJNOIE  HAXOIATCA
qucia, KOTOpble HE0OOXOIMMO OT-
coptupoBathk. IIporpamma co-
3/1a€T HOBBIA (aiij, B KOTOPOM
TIePBBII CTOJIOEI] OTCOPTUPOBAH.
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Ilpumepnvie sonpocel 011 ROO20MOBKU K 3a4emam
1 cemecTp

®ynkuuu Moayia math.
HNuctpykmus if...else.
Wuctpykuus nukia while.
Wuctpykuus nukia for.
OyHKIMA range.

o0k whE

Crpoku. Onepanuu HaJ cTpokamu (+, *, in, TOCTYII 1O UHAEKCY [ ], MoIydeHue
cpe3a). dynkuus len.

MeTonasl ctpok: strip, find, count, replace.

8. Cnucku B Python. Co3nanue: co3nanue mycToro crucka, MeTojibl append, split,
dbynkuus list. ['eHepaTOpbl CIIHCKOB.

~

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

10.OcHoBHBIC OTIepanuy HaI CIUCKaMH (+, *, in, TOCTYTI IO MHACKCY [ ], MoaydeHne
cpesza). [lepeGop >11eMEeHTOB cIiuCKa.

11.lo6aBnenrne U yaajieHHE SJEMEHTOB cHucka (MeToabl append, insert, pop,
remove). Mertojsl reverse, join. yHKIius map.

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

13.Koptexu. Coznanue. Co3gaHue MycTOro KOpTeka U KOpTexka U3 OJHOTO dJie-
MeHTta. Oneparuu (+, *, in, JOCTYI MO UHJEKCY [ ], moyueHue cpesa).

14.®yukuum tuple, len.

15.PacnakoBKa Mocie10BaTeIbHOCTH.

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

17.0Onepanuu Haja cnoBapsimi ([], in, del). @ynkuus len.

18.ITepebop amemenTOB cioBaps. Metonsl get, clear, copy, keys, values.

19.MuoxectBa. Co3znanue. Oynkiuu set, len.

20.0Omepanuu Hax MHOXKECTBaMmH: in, |, &, -, *, <=, >=, <, > == Mertoas! add,
discard.

21.Coznanue ¥ BbI30B (DYHKITUH.

22.1lepenava aprymenToB B (yHkuuio. HeoOs3aTenbHbie mapaMeTpbl QYHKIUH.
@DyHKIUU B Ka4e€CTBE apTYMEHTOB.

23.I'mobanbHBIC U JTOKATBHBIC IEPEMEHHBIE.

24. AHOHUMHBIE (QYHKITHH.

25.Co3ganue 1 ucrnojab3oBanue Moayiei. Muctpykuun import u from.

26.11aketsl. Mcniosib30BaHUE MAKETOB.
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2 ceMecCTp

Wuctpyxknus try ... except ... else ... finally.

WucTpyKuuu raise u assert.

Huctpykuus with ... as.

Kiaccel BCTpOEHHBIX HCKITFOUCHUH.

PaGota ¢ TekcToBbiMU (haiinamu. OTKpbITHE (aiiia (GyHKIKS open) U 3aKphITHE
daiina (meton close). Urenue tekcroBoro (aitna (Meronsl read, readline,
readlines). Ilepebop ctpok daitna B nukiie for. 3anuck B TEKCTOBBIN (aiin (me-

Ok wWwbNhE

Tox write, pyHKuus print ¢ mapameTpow file).

6. Coxpanenue o0bekToB B (aitn (pyakmuu dump u load momyms pickle).

7. Tlonatue xnacca m oObekTa. OmpeneneHre Kiacca W CO3JaHUE IK3EMILIIpa
KJ1acca.

8. Meroanl knacca. [lapametp self. CtaTudeckue MeToibl. 3aKphIThIE METO/IBI.

9. ATpuOyThI KJlacca U 3K3eMIuLsipa kiacca. Jloctyn k arpudyTy. 3aKpbIThie aTpU-
OyTHI.

10.CsoiictBa. Co3gaHue U UCIIOJIb30BaHUE CBOMCTBA.

11.Hacnenosanue. ba3oBblii U mpou3BOHBIN Ki1acchl. [lepeonpeaeneHue MeTo10B.

12.Cnennanbnbie MeTobl. [leperpyska oneparopos.

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

14. Jlexopatopsl QyHKIIHIA.

15.UtepaTopsl.

16. ®yHKIIUU-TEHEPATOPHI.

17.Maccussl. Mcnons30BaHuE MacCCUBOB.

18.Crexu. Mcnonb3oBaHue cTekoB. Peanu3anus creka.

19.04epenu. Micnionp3oBanue ouepenn. Peanmsarus ouepeu.

20.CBs3ubIe criicku. VICmoab30BaHWE CBSI3HBIX CITMCKOB. Peanmu3amuisi CBSA3HBIX
CIIMCKOB.

21.bunapnsie nepeBbs. Mcnons3oBanne OMHAPHBIX epeBbeB. Peanuzanus Ounap-
HBIX JIEPEBBEB.

22.buHapHbIN MTOUCK.

23.0O0MEHHbIE COPTUPOBKHU.

24.Copruposka [llemnna.

25.brIcTpas copTUpOBKA.
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©ooNOO Ok WNRE

10.111a6510H MPOEKTUPOBAHUSL:
11.111aG0H MPOEKTUPOBAHMUSL:
12.111aG10H MPOEKTUPOBAHMUSL:
13.111aG10H MPOEKTUPOBAHMUSL:
14.111aG10H MPOEKTUPOBAHMUSL:
15.111a0G0H MPOEKTUPOBAHMSL:
16.111a610H MPOESKTHPOBAHUS:
17.111aG1a0H MPOEKTUPOBAHMSL:
18.111a6510H MPOEKTHPOBAHUS:

[ITaba0H MPOEKTUPOBAHMSL:
[ITaba0H MPOEKTUPOBAHMSL:
[1ab10H IPOEKTUPOBAHUS:
[1ab10H IPOEKTUPOBAHUS:
[1ab10H IPOEKTUPOBAHUS:
[1ab10H IPOEKTUPOBAHUS:
[ITaba0H MPOEKTUPOBAHMSL:
[ITaba0H MPOEKTUPOBAHMSL:

3 cemecTp

OCHOBHBIE PUHLHUIIBI OOBEKTHO-OPUEHTUPOBAHHOT'O IPOEKTHPOBAHUS.

uHTEepdeiic
JIeIETHPOBAHHUE.
(bhaOpuuHBIi METON
abcTpakTHas padbpuka
CTPOUTEIND

ajanrep

MOCT

JIEKOPaTop

dacan

[[eroYKa 00s3aHHOCTEH
KOMaH/1a

MOCPETHUK
HaOIroAaTeNb
COCTOSTHHE

CTpaTerus
MTOCETUTEITb
MIA0JIOHHBINA METO/I.

19.Co0bITUIHO-OpUEHTUPOBAHHOE MMPOTPAMMHUPOBAHUE.

20.CoObITHst 1 00paboTyrKy coObITHI. BUBI COOBITHI.

21.CoOBbITHS MBIIIU U KJIABUATYPHI.
22 .tkinter, PyQt, PyGTK — 0coOeHHOCTH 1 OTJIUYHSI.
23.I' maBHBII LUK TPOTPAMMBI.

24.OCHOBHBIE DJIEMEHTBI YHOpPaBJICHUS: KHOIIKH, ITOJI3YHKH, I10JI1 BBOAA.

25.Pabota ¢ rpaduxoi.

26.Pabota ¢ mytamu B Windows u Linux.
27.0cHoBHble (hopmaTsl Xpanenust nanubix: CSV, XML, JSON.

COKeTHhI.

MHOTOIMOTOYHOCTb.

No ok owhdRE

4 cemecTp

[Tonyuenue u pazdop HTML-cTpanun.
bubmuorexku HTML-napcunra.

KineHT-cepBepHBIC TPUIIOKCHUS.
Oo6pamenue k BHenHUM API.

3arpy>keHHOCTb pebpa CETEBOI CTPYKTYPHI.
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8. bubimoTexn MHOTOITIOTOYHOCTH M MHOTOTIPOIIECCHOCTH.

9. OrtnpaBka U NOJYyYEHUE FIEKTPOHHBIX THCEM.

10.OcHoOBHBIE BUABI TECTUPOBAHUS MPOrPAMMHOI0 00ECTICUECHHUS.
11.MonynbHO€ U UHTErPAIMOHHOE TECTUPOBAHUE.

12.TloHsATHE perpeccuu U perpecCHOHHOTO TECTUPOBAHUS.
13.bubimoTexu aBTOMaTU3UPOBAHHOTO TECTUPOBAHMS.
14.Pa3paboTka 4epe3 TeCTHpOBaHUE.

HpI/IMepHLIe 3aJaHud 1Jd NIOATOTOBKH K 3a4YeTaM

1 cemecTp

1. Yemy OyneT paBHO 3HaUYE€HHE MEPEMEHHOMN A MOCIIE BBITIOJHEHHUS ONlepaTopa:
A =[i+10 for i in range(5,0,-1)]

2. Nmeetcs ctpoka S="1234567890”. Uemy paBHO 3HaueHue S1, ecnu
S1=9[1:2] + S[4: :-1]

4. Vcnonw3ys reHeparop clIOBapei, /Ui 3aJJaHHOT0 HATypaJIbHOTO YMCJIa N CO-
3/aiite cioBapb D, B KOTOpoM OyI€T pOBHO N 3JIEMEHTOB. DJIEMEHTaMH CJI0Baps
spisitores {‘s1°:10, ‘s2’: 20, ‘s3’: 30, ...}, T.e. 3HaUCHHE PABHO HOMEPY dJIe-
MeHTa (Hymepanus ¢ 1), ymHO)keHHOMY Ha 10, a K104 COCTOUT U3 CUMBOJIA ‘S’,
K KOTOPOMY JOTHCaH HOMED.

2 cemecTp

1. Umeercsa cnucok L Buga [[1, 3, 65], [11, 5, 6], [15, 33, 11]]. Orcoptupyiite
CIIMCOK MO BO3PACTaHUIO MOCJIEIHETO 3HAUECHUS AIIEMEHTA.
2. Ilocne BhIMOTHEHUS TPUBEACHHOTO KO/1a OyIeT HareyaTaHo ...

def data(d=[]):
d.append(1)
return d

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

a) [1] [3]
b) [2] [4]
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c) [1,1] [3,1]
d) [1,2] [3,4]

e) byzaet BeiBeieHO coobIIeHre 00 OIMoKe

3. Ilocne BoITOTHEHUSA MMPpUBCACHHOI'O KOJa 6y,[[€T Haric4yaTaHo ...
class Classl:
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 ommoka

3 cemecTp

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

b. 127.0.0.10

c. 87.250.250.242

d. 173.194.73.113

2. llpuBenute nmpumep myosmunoro [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. CornaiiieHue 0 MOPSIAKE U CIOCO0E CBA3U MEXKY KOMITbIOTEPAMHU 3TO:
a. CeTEeBOU MPOTOKOIT

b.cereBoii unTEepPeiic

C. KOMMYTAIIHsI

d.ampecarus

4. Kak Ha3bIBa€TCs CaMblid pacpOCTPAHEHHBIM CTAaHJAPT HA APXUTEKTYPY
JIOKQJIbHBIX CETEll Ha OCHOBE KAOEJIILHOTO COCAUHCHUA

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 KOMaHy, OTOOpa)KaIOIIYI0 OCHOBHYIO MH(OPMAITUIO O CETEBBIX
noaxmroyeHusx B OC Linux

a. ipconfig

b.ifconfig

C. netstat

d.traceroute

3. HazoBute koMaHIy, OTOOpaKAIOIIyI0 OCHOBHYIO MH(OPMAIIUIO O CETEBBIX
noakiaroueHusx B OC Windows

a. ifconfig

b.ipconfig

C. netstat

d.tracert

4. HazoBuTe mpuMep CETEBOM TOMOJIOTUU
a. 3Be31a

b.cHEeXKMHKA
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C. TaOUPUHT
d.xpyroBas

8. IlepeyeHb OCHOBHOM U IONMOJTHUTEJIBbHOH YU4EeOHOM JIUTEPATYPBI, HEOOX0AUMOM
JJIS1 OCBOCHUSA AMCUMILIMHBI

OcHnosnasn a1umepamypa.

1. T'ypukos, C. P. OcHOBBI aJlrOpUTMHU3AIMU U TIporpammupoBaHusi Ha Python:
yueoHoe nocobue / C. P. I'ypukoB. — Mocksa : UHOPA-M, 2022. — 343 ¢c. —
(Beiciiee oOpazoBanme: bakanaBpuar). — OBC ZNANIUM. - URL:
https://znanium.com/catalog/product/1356003 (mata ob6parienus: 06.03.2024).
— TeKcT : JIIEKTPOHHBIN.

2. llenyawko, B. M. SI3bik mporpamMmmMupoBaHus BbIcOkoro ypoBHs Python. @yHk-
IIUU, CTPYKTYPHI IaHHBIX, JOTIOJTHUTEIbHBIC MOJIYJIH : yueOHOoe mocodue / B. M.
[Henynbko; KOxHbIH henepanbHblil yHUBEpcUTET. - PocToB-Ha Jlony; Taranpor:
NznarensctBOo KOxHOTO (henepanbHoro ynusepcurera, 2017. - 107 ¢. — ObC
ZNANIUM. - URL.: https://znanium.com/catalog/product/1021664 (naTta o6pa-
meHust: 06.03.2024). — TekcT : 3JEKTPOHHBI.

3. XKyxkos, P. A. f3bik nporpammupoBanus Python: npakrukym: yuebHOe mocooue
/ P. A. KXykoB. — Mocksa : UHDOPA-M, 2022. — 216 ¢. — (Bsiciee o6pa3o-
BaHMUE: bakanaspuar). - OBC ZNANIUM. - URL:
https://znanium.com/catalog/product/1689648 (nata odparuenus: 06.03.2024). -
TeKCT : JIEeKTPOHHBIMN.

4. TlpakTHKyM IO TPOTrPaMMHPOBAHHIO Ha sA3bIke Python: yueGHOe mocobue s
CTYACHTOB, 00ydJaromuxcs 1o HanpasieHusM "[lpukiagnas MaTemMaTrKa U UH-
dopmaruka", "llpuknagnas wuHpopmaruka", "Wudbopmarnmonnas Oe3omac-
HOCTh", "busnec-unpopmaruka" (mporpamma moAroToBku Oakanaspa) / P. U.

I'opoxosa, E. I1. Joraguna, B. 1. Jlonros, B. 1. Makpyuna; @uHyHUBEPCUTET,
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JlemapTtaMeHT aHanM3a JaHHBIX U MAITUHHOTO 00yueHus paKynpTeTa nHpopma-
LMOHHBIX TEXHOJOTUI U aHanu3a O0NbIINX JaHHBIX. — MockBa : ®uHyHUBEp-
CUTET, 2023. — 2b OUHYHUBEPCUTETA. — URL:
http://elib.fa.ru/fbook/books137296.pdf (mata obpamenus). — Tekcr : smek-
TPOHHBIM.

/Jlononnumenvhaa 1umepamypa.

1. CeBepenc, Y. Beenenue B mporpammupoBanue Ha Python / Y. Cesepenc. — 2-
e u3a., uchnp. — Mocksa : HamumonaneHbiii OTkpbIThIl YHUBepcurer «MH-
TYUT», 2016. — 231 c¢. — OBC Yuusepcurerckas oubdauoreka online. — URL:
https://biblioclub.ru/index.php?page=book&i1d=429184 (mata oOpaieHus:
06.03.2024). — TekcT : 3JEKTPOHHBIH.

2. poznos, C. H. CTpyKTypsl 1 allrOPUTMBI 00paOOTKH TaHHBIX: y4eOHOE MO-
cooue / C. H. JIpo3noB. — Taranpor : KOxHbIi (enepanbHblii YHUBEPCUTET,
2016. - 228 C. — ObC ZNANIUM. - URL:
https://znanium.com/catalog/product/991928 (nara obpamenus: 06.03.2024). -

TekcT : JIIeKTPOHHBIM.

9. [lepevens pecypcoB MHPOPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTu «AHTEp-

HET», HGOﬁXOIH/IMLIX AJIF OCBOCHUSA JUCIHUIIIINHBI

1.

Pylru 1.0.9 [DnekrtpoHHslii pecypc]: caiit. — Pexum  gocryma:

https://pypi.python.org/pypi/pylru.

Python Data Analysis Library [DnextponHslii pecypc]: caiiT. — Pexxum gocryma:
http://pandas.pydata.org/.

Python Documentation [DnekTpoHHBIH pecypc]: caiT. — Pexxum pocrtymna:
http://python.org/doc/.

Python Standard Library [OaexktpoHHbIii pecypc]: caiiT. — Pexum pocrtynma:

https://docs.python.org/2/library/.

Scikit-learn Machine Learning in Python [Dnextponnsiii pecypc]: cait. — Pe-

*um noctyna: http://scikit-learn.org.
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http://elib.fa.ru/fbook/books137296.pdf%20(дата
https://pypi.python.org/pypi/pylru
http://pandas.pydata.org/
http://python.org/doc/
https://docs.python.org/2/library/
http://scikit-learn.org/

6. OdunmanpHbIi caiT mpoaykTa https://www.python.org/.

7. Tlopran ®unancoBoro yausepcurera http://www.fa.ru/.

8. Karanor kypcoB Murepuer YuuBepcurera Mudopmanmonubix TexHonoruit
http://www.intuit.ru/.

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

10.The Python Standard Library https://docs.python.org/3/library/index.html.

11.SciPy /I http://docs.scipy.org/doc/scipy/reference/.

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

13.2nexktponHas 6nbmnoTexka @unancoBoro yausepcurtera (Ob) http://elib.fa.ru/.

14. Dnextponno-oubmoreunas cuctema BOOK.RU http://www.book.ru.

15.0nexkTpoHHO-0MOMMOTEeYHasT cucTeMa «YHHUBepcuTeTckas Oubmmorexka OH-
JIAMH» http://biblioclub.ru/.

16.2nexkTpoHHO-0MOMMOTEYHas cucTtemMa Znanium http://www.znanium.com.

17.2nexTpoHHO-6MbIMOTeuHas cucTeMa n3aarensera «FOPAM Ty https://urait.ru/.

18.2nexTpoHHO-ONOIMOTEUHAS cucremMa U3/1aTeIbCTBA [IpocnekT
http://ebs.prospekt.org/books.

19.2nexkTpoHHO-O0NOMOTEUHAS cucreMa A30aTeIbCTBA «JIa"b»
https://e.lanbook.com/.

20.0nexkTponHas  O6ubnmumorexka  Mzmarenbckoro  goma  «I'peOCHHHKOBY
https://grebennikon.ru/.

21.lenoBas onnaiH-6mbmuoTeka Alpina Digital http://lib.alpinadigital.ru/.

22.Hayunas anekTponHas 6uommoteka eLibrary.ru http://elibrary.ru.

23.HanmoHansHas 31eKTpoHHast OubiroTteka http:/H30.pd/.

24.DunancoBas CIIpaBOYHAs cucTemMa «PUHAHCOBBIN JTIUPEKTOP»
http://www.1fd.ru/.

25. Pecypchl nHGOPMAIIMOHHO-aHATUTHYECKOTO areHTCTBA M0 (PMHAHCOBBIM PHIH-
kam Cbonds.ru https://cbonds.ru/.

26. CITAPK https://spark-interfax.ru/.
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27 .becrinatubiii Kype «OcHoBbI Python-pa3pabotkm.
https://practicum.yandex.ru/python-free/.
28.ITporpammupoanue Ha Python. https://stepik.org/course/67/promo.

10. MeTozmquKne YRazanus AJist oﬁyqamumxca 10 OCBOCHMIO JUCHUIIIMHDBI

JIeKIIMOHHBIE 3aHATHS MPOBOMAATCS B COOTBETCTBUU C TEMATHUECKUM TUIAHOM,
TP U3JI0’KEHUH MaTepHajia peKOMEH TyeTCs HCIIOIb30BaTh MPE3CHTAINHU B cpeze POw-
erPoint mporpammusii kox u3 Jupyter Notebook u pparmMeHTsI meyaTHBIX MaTepHUaIoB
0 TEME JICKIIHH.

B Xo0/1e MIHTEpPAaKTUBHBIX 3aHATHIA CIIEAYET MPOBOIUTH Pa300p KOHKPETHBIX MPHU-

MEpOB IIporpaMMHOT0 Koja u3 Jupyter Notebook.

11. Ilepeyenb MHPOPMANMOHHBIX TEXHOJIOTHIi, HCIOJIb3yeMbIX IIPH OCYLIECTBJIe-
HMHU 00pa30BaTeJbLHOIO IpoLecca N0 AUCHUILINHE, BKJIIYAs NepedyeHb Heo0Xo-

AUMOTO IMporpaMmMHOro o0ecrneueHus v I/IH(l)OpMaIII/IOHH])IX CIIPpaBOYHBIX CUCTEM

11.1. Komniekm AuyeH3UOHHO020 NPO2PAMMHO20 0becneyeHust:

1. Onepanuonnas cucrema. [Taket opuCHBIX Tporpamm.

2. AutuBupyc Kaspersky

3. Huctpubytus Python Anaconda (cBo6omHO pacnpoctpansemoe [10).
4. bpay3sep.

5. @aiinoBeil MeHemkep Far

11.2. CoepemeHHblIe npoHeccuoHa1bHbIEe 6a3bl 0AHHBIX U UHHopmMayu-
OHHble CNPA8oOYHbIE CUCMEMb]

1. Uudopmanmonno-npaBoBas cucrema «['apant.

2. Uupopmanmonno-npasoBas cucrema «Koncynbrant ILmrocy.

3. DnextponHas >HImkIoneaus: http://ru.wikipedia.org/wiki/Wiki

4. Cucrema xomIiuiekcHOTo packpeitus uHpopmaiuu «CKPUH» -

http://www.skrin.ru
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11.3. CepmugduyupoeaHHble NpPocpamMMmHbie U annapamHsvie cpeod-

cmea 3awumsl UHHopMayuu - He UCTIOTb3YIOTCA.

12. Onucanne MaTepHaJbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOI IJIA OCY-

IEeCTBJICHUA Oﬁpa3OBaTeJ1]>HOI‘O nmpoumecca 1mo JTMCUMIJIMHE

MarepuanbHo-TexHuueckass 6aza duHaHCOBOro yHUBEpPCUTETa, HEOOXOoAUMAs
JUTSL OCYILIIECTBIIEHUSI 00pa30BaTEIBHOIO MPOIEecca 10 JAHHOM JUCIUIUIMHE, B COOTBET-
ctBun ¢ TpedoBanusiMu GOC BO Bkitouaer B ceOsl CrielUalIbHbIE TTOMENICHUS IS
MPOBEICHUS JIEKIIMM, CEMUHAPCKUX 3aHATUN, TPYNIOBBIX M UHIWBHUIYAIbHBIX KOH-
CYJIbTAIIUM, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHOM aTTeCTal[uu; MOMEIIEHUS] YKOM-
IJICKTOBAHBI CIECIMATIM3UPOBAHHON MEOENbI0 U TEXHUYECKUMH CPEJCTBAMH 00yue-
HUs1, HEOOXOIUMBIMU JUIsI IPEICTaBICHUS HH(GOPMAITUN OOIBIION ayIUTOPHH.

[ToMetenus st cCaMOCTOATENIBHOM paOOThI CTYICHTOB BKJIIOUAIOT B ceOs1 OMO-
JMOTEKY C YHUTAJIbHBIM 3aJI0M, YKOMIUIEKTOBAHHYIO B COOTBETCTBUU C CYIIECTBYIO-
IIMMU HOpPMaMH HEO0OXOAMMOW Y4eOHOW M y4eOHO-METOJIMYECKON JUTEPATYpOud U
WHBIMU MaTepuaiaMu; MEANATEKy C BBIXOJO0M B MIHTEpHET, KOMIIBIOTEPHBIE KIACCHI C
BO3MOKHOCTBIO pab0Thl B UHTEpHET; ayTUTOPHUH JJIs1 KOHCYJIBTAIIMOHHOM e TeIThHO-

CTH.
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