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1 TIMosgcHuTeabLHAA 3aAIUCKA

1.1 Ienp u 3a7a4u JUCIUATIINHEI
Lens auctuminHbl — NOPUOOPETCHHE 3HAHWW, HABBIKOB W yMEHHH B 00JacTH
pOTrpaMMHUPOBAHUS Ha SI3bIKE BHICOKOTO ypoBHs Python.
3amauy JUCHMILINHGI.
1. H3yueHnue 6a30BbIX IPUHIIMIIOB IPOTPAMMHUPOBaHUS Ha s3bIke Python;
2. Jlath MHUPOKO TPHUMEHSIEMbIE TEXHOJIOTHHW W METOABI MPOTrpaMMHUPOBAHUS IS
pa3paboOTKU MPUIOKEHUH Ha si3bike Python B ToM umcIie, crieluaain3upoBaHHbIC
MEeTObl 00paOOTKH U XpaHEHHUS JTaHHBIX;

w

4, Tlo3HaKOMHUTH CO

0COOEHHOCTSAMU,
5. Jlate npeacTaBieHHs O MPOIEIype OTIAAKH pa3padaTbiBaeMbIX IPUIOKECHHUI.

H3y4yeHue riiaBHBIX YIPaBISIIONIMX CTPYKTYp s3bIKOB Python;
craHgapramu si3bika PythOn u  ¥X  OTIMYHTEIbHBIMH

1.2. IlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0YUEHUS IO AUCIUILINHE, COOTHECEHHBIX C
WHJUKATOpaMU JOCTUKEHUS KOMIIETEHIINI

CUCTEM U TEXHOJIOTHI

Komnerenuus HNupuxaropsl Pe3yabTaThl 00yYeHUs

(xom u KOMIIeTeHIIU I
HaMMEHOBaHKE) | (KOJ M HAMMECHOBAHHE)
OIIK-7 OIIK-7.1. 3naet 3Harh: 06a30Bble MPUHILIMUIIBI TPOTPAMMHUPOBAHUS Ha
Cnocoben OCHOBHBIE A3BIKU SI3BIKE BHICOKOTO YPOBHHI.
paspabarbiBaTh | MPOTrpaMMHUPOBAHUS, YMeTh: MPUMEHSITh METObI 00paOOTKH M XpaHEHUS
QJIITOPUTMBI U OTIepaIOHHBIC JAHHBIX sf3bIKa Python.
MIPOrPaMMBlI, CUCTEeMBI ¥ 0007I0ukH, | Brageth:  MeTogamMu — MCHONB30BaHUS  SI3BIKH
MIPUTO/HEIC VIS | COBPEMCHHBIE IPOrPaMMHUPOBAHHS Python, OTIePaIOHHBIX
MPAKTUYECKOTO | MPOTPAMMHBIE CPEIbI CHUCTEM, COBPEMEHHBIX  MPOTPaMMHBIX  Cpel
MIPUMCHCHHUS pa3paboTku pa3paboTkn  HWHPOPMAIMOHHBIX  CHCTEM  H

MH(OPMAIIMOHHBIX TEXHOJIOTHUH.

OIIK-7.2. Ymeer
MIPUMECHSITH SI3BIKH
MIPOrpPaMMHUPOBAHHSI,
COBpEMEHHBIC
MIPOTPaMMHBIE CPEIbI
pa3paboTku
MH(OPMALIMOHHBIX
CHCTEM U TEXHOJIOTHI
JUIS aBTOMAaTHU3aIun
OM3HEC-TIPOIIECCOB,
pElIeHUs TPUKIATHBIX
3aJ1a4 pa3IuIHbIX
KJIaCCOB, BEJICHMS 0a3
JIAHHBIX U

3HaTh: TJaBHBIC YNPABISIOMME CTPYKTYPHI S3bIKa
Python; mnpuHIUIBI 00BEKTHO-OPHEHTHPOBAHHOTO
IIPOrPaMMUPOBAHUSA; COBPEMEHHBIE INPOTrPAMMHbIE
cpenbl pa3paboTKH.

YMeTb: NPUMEHATh S3BIK  NPOIPAMMHUPOBAHUSA
Python, coBpeMeHHBIE MPOrpaMMHBIE  CPEJIbI
pa3paboTki  WHGPOPMALIMOHHBIX  CHUCTEM U

TEXHOJIOTUH JIJIsl aBTOMATU3aIlUN OU3HEC-TIPOIIECCOB
W pelieHuss JpYrux TMpHUKIaJHBIX 3aJad B
PO ECCUOHAIBHON JESTEIHHOCTH.

Brnazners: HaBbIKaM# IPOrpaMMUPOBAHUS, OTIAIKU U
TECTUPOBAHUS Ha sI3bIKE BBICOKOTO ypoBHs Python,
OCHOBHBIMH YIIPABJISIONIMMH CTPYKTYpaMH SI3bIKa
Python.

MH(POPMAaIMOHHBIX

XPpaHWJIHII

OIIK-7.3. Brnaneer | 3HaTh: anroputMbl OTJIAAKH  pa3padaTbIBacMbIX
HaBbIKaMU MPUJIOKEHUH;

IIPOrpaMMHUPOBaHMSI, YMeTb: pa3pabaThiBaTh aITOPUTMBI JUIS pEIIEHUS
OTJIAJIKU U | 33734 MOCJI€I0BATEIBHOTO u 00BEKTHO-

TCCTUPOBAHUA

OPUCHTHUPOBAHHOI'O IMPOrpaMMHPOBAHUS, B TOM
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MPOTOTHUIIOB qHCiIe U pa3padoTKu WHPOPMAIIMOHHBIX CUCTEM U
MIPOrPaMMHO- aBTOMAaTH3aluKu OW3HEC-TIPOIIECCOB, pa3padaThIBaTh
TEXHUYECKUX MOJICIM  PENANMOHHBIX  0a3  JaHHBIX |
KOMIUICKCOB 3a/1a4 WH(OPMAIIMOHHBIX XPAHUJIUI Ha SI3BIKE BBICOKOTO
ypoBHs Python.
Brnagers: HaBbIKaM# IPOTPAMMHUPOBAHUS, OTIAIKU U
TECTHPOBAHUS TIPOTPAMM.

1.2 MecTo JUCHUILIMHBI B CTPYKTYype 00pa3oBaTesIbHOM MpOrpaMmbl

Jucuummna «[IporpammupoBanue (Python)» otHocutest k 00s3aTebHON YacTH Ooka
JUCITUILIMH y4eOHOTO TUTaHa.

J1s OCBOSHMSI IUCLIUIIIIMHBI HEOOXOIUMBI 3HAHUS, YMEHUS U BJIaIEHUs, CQOPMUPOBAaHHbIE
B XO0JI€ U3YUYEHMSI CIEIYIOIINX JUCLMILINH: «AJITOPUTMBI U CTPYKTYPBl JTaHHBIX», «OOBEKTHO-
OPUEHTUPOBAHHOE TPOrPAMMHUPOBAHUEY.

B pesynbraTe OCBOCHMS NUCHUILTUHBI (HOPMHUPYIOTCS 3HAHUS, YMEHUS W BIIAJCHUS,
HEOO0XOAUMBbIE A M3Yy4eHMs CIEOYIOUMX AUCUUIUIMH: «ba3bl gaHHBIX», «MoaenupoBaHue u
ONTUMU3AIMS B 33a4ax HuppoBoii TpaHchopmanuny, «Texnonoruu Big Datay.

2 CrpyKTypa IMCUUNIHHBI

CTpyKTypa AUCHUNIMHBI 11 04HOH (opMBbI 00ydeHu st

O61mas TpyA0EMKOCTh AUCHUIUIMHBI cOcTaBiseT 3 3.¢., 108 4., B TOM uncie KOHTakTHas paboTa
oOyyJaronuxcs ¢ npenojaBareiaem 42 4., MpoOMEKyTOUHast arTectanus 18 4., caMoCTosITelIbHAs
pabota oOyvaromumxcs 48 .

Cemectp | Tun yueOHBIX 3aHATUH KonngecTBo yacoB
3 Jlexmmst 12
3 ITpakTryeckas pabora 30
Bcero: 42

3 ConepxaHue AU CHUTLIHHBI

Ne [ HammeHoBaHue pa3jiena Conep:xxanue
AV CHMITHHBI
1 | Beenenue B cpeny WuTepnperaTopbl 1 KOMITMISATOPEL. 3arpy3ka cpezsl
nporpammupoBanus Python. Tuner | nporpammupoBanust Python c caiita pa3paboTtuunka.
JIAHHBIX U COCTaBHBIE OOBEKTHI VYcranoska Python B OC. 3nakoMcTBO €
Python. uHTepdeiicom cpeapl mporpaMMmupoBanus Python.

Crannmaptabie moaynu Python. BBox u BeIBO Ha
Python. ®opmaTtupoBaHHBIi BBOJI M BHIBO/I.
Tunuzanus Python. Cnenuansasie Tunsl. Yncna:
L[eJIblE, C IJIABAOLIEH TOYKOM U KOMIUIEKCHOE.

2 | YopaBisromye KOHCTPYKITUU [TonHoe n HenonHoE BeTBiIeHUE. Peanmn3anus
XOJIOM BBIIIOJIHEHHUS IIPOTPAMM B MHOT'OBAPHAHTHOTO BBIOOpa yepe3 BETBICHUS.
Python. [TapameTpuueckuii IUKII ¢ BapuaTUBHOM U 0e3

BApUATUBHOU yacTu. L{uKi ¢ mpexycioBueM.
Komannbs! npepbpIBaHNs IUKJIA U €€ TPOJIOJKEHHS CO
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cnenyromei ureparuu (break, continue).
BrimonHenue koMaH1 BHyTpH KOHTeKcTa (With).
O0paloTKa UCKIIOYEHUI B TpOrpaMMax.
BceTpoeHHbIe TUIIBI HCKIIFOYEHUM U OIIPEACIICHHUE
HOBBIX UCKJIIOUCHHH.

UreHwue, 3anUCh JaHHBIX U3 (paitia

u octpoenue rpadukos B Python.

3 | ®yHKIIUU U OCHOBBI OmnpeneneHne moJib30BaTeNbCKUX (PYHKITHA.
(byHKIIMOHAJILHOTO [lepenaya mapameTpoB 1 BO3BpAT Pe3yIbTATOB.
nporpamMmmupoBanus B Python. 3HaueHUs APTYMEHTOB (PYHKIIHH 10 YMOJTYaHHIO.

[IpouzBoabHbIT HAOOP aprymeHTOB. FIMEHOBaHHBIE
aprymeHTsl. [IpaBuna Buaumoctu. OyHKIMU, KaK
00bekThI U 3ambikaHus. Onepatop Lambda.
ATpulOyTHl QYHKIUH.

4 | CTpyKTypUpOBaHHBIE TUIIBI Crnucku, MacCUBBI, KOPTEKH, CIIOBapU, MHOKECTBA.
JaHHBIX. THUIIOBBIE AITOPUTMBI TunoBbie aNTOPUTMBI 00PAOOTKU MAaCCHUBOB.
00paboTKH U UX peanu3alusl. Monynb s paboThl ¢ MaTpuliaMu Numpy.

CoptupoBka (JInHEWHasl, My3bIPbKOBast, BCTABKAMH U
ap.).

5 | Pabora ¢ TeKCTOM U CTpOKaMH. Ananm3,  mpeoOpazoBaHWe, TIOWCK,  3aMEHa,

MOPO’KJIEHUE TEKCTOBOI MHPOPMAIIHH.

KonupoBku cumBosioB Ha Python. Omepamuu Hajg
cTpokaMu. CTaHAapTHBIE METOIbI 00PAOOTKH CTPOK.
Koauposka cumonos ASCII.

Urenue, 3amuch M 00pabOTKa MaHHBIX W3 (aiina.
[TocTpoenue rpadukoB ¢ MOMONIBIO OUOIMOTEKH
Matplotlib.

4  (Qopa3oBare/ibHbIe TEXHOJIOTHHU

Ne Buabl yuedHbIX
HanmenoBanue pasaeia . O0pa3zoBaTenbHbIC TEXHOJIOTHH
n/n 3aHATHH
1 |2 3 4
1. [BBenenue cpeny Jlexuus 1. WNHTepakTuBHAA JTEKLIUA
nporpamMMmupoBanus Python. [IpaxTrueckas 3aHsATHS C UCIIOJIb30BaHUEM
Tunsl JaHHBIX U COCTaBHBIE pabora 1 cnenuanusuposanHoro [10
00bexThl Python. CamocrositenbHast  |M3ydeHue marepuana 1o TeMe
pabota
2. |Ymupasnsromue KoHCTpykuun | JIekmus 2. NuTepakTuBHAS JIEKINS
XO0JIOM BbINIOJIHEHUS nporpamm  |[IpakTnueckas 3aHATHS C UCIIOJIB30BAHUEM
B Python. pabota 2 cneruanusupoanHoro [10
CamocrositenbHast  (IloaroroBka k 3aHATHIO C
paborta ucrnosnb3zoBanueMm DbC
3. |DyHKIIUU ¥ OCHOBBI Jlexmug 3. NutepakTuBHAs JIEKINS
(G YHKIIMOHATILHOTO [IpakTnueckas 3aHATHUSA C UCITOJIB30BAHNEM
nporpammupoBanus B Python. |paGora 3 cnenuanusuposanHoro 10
CamocrositensHass  |[IoaroroBka k 3aHATHIO C
pabota ucnosp3oBaHueM IbC
4. |CTpyKTypHUpOBaHHbIE THIIBI Jlexuus 4. WNHuTtepakTuBHAs JeKUIUA
naHHbIX. Turnossle anroputmsel  |IIpakTrueckas 3aHATHS C UCTIOJIB30BaHUEM
00paboTKHU M UX peanu3anus.  [pabota 4 cnenuanusuposanHoro [10
CamocrositensHas  |[loaroroBka k 3aHATHIO C
pabota ucnosp3oBanueM IbC
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5. [PabGora ¢ TekctoM u cTpokamu. |Jlexmms 5. NuTepakTuBHAS JIEKIUS
Urtenue, 3anuch JaHHBIX U3 [IpakTuueckas 3aHATHUSA C UCTIOJIH30BAHUEM
(haiina u mocrpoeHue rpadpukoB |padora 5 crieranuzupoanHoro 110
B Python. CamocrositenbHast  |IloaroroBka k 3aHATHIO C

paborta rcnoJibzoBanremM JDbC

5 OueHka IVIAHUPYEMBIX Pe3yJIbTaTOB 00y4YeHUs

5.1 Cucrema oleHUBaHUSI

dDopMa KOHTPOJIA Makec. KOJIM4ecTBO
0aJ10B
3a oany Bcero
padory

Texynui KOHTPOJIb:

- 3alIMTa OTYETA M0 MPAKTHYECKOM 12 6amtoB 60 0amoB

pabore

ITpomexyTouHas aTTecTalus: SK3aMeH 40 6asn0B

HToro 3a cemecTp 100 GannoB

[TonyyeHHBI COBOKYIHBIN pe3ylbTaT KOHBEPTUPYETCS B TPAJAULMOHHYIO KAy OLIEHOK
U B IIKaJy OLEeHOK EBporeiickoi cructeMsl nmepeHoca 1 HakoruieHus kpeautos (European Credit
Transfer System; nanee — ECTS) B cooTBeTCTBHH ¢ TabIMIIEH:

100-6anwuaz TpaauunoHHas 1Kana Ukana

HIKanxa ECTS

95-100 A

83 o4 OTJIMYHO B

68 — 82 XOpOIIIO 3a4TEHO C

56 — 67 D

5055 yJIOBJIETBOPUTEIHHO E

20— 49 FX

HEYOBJIETBOPUTEIILHO HE 3aUTEHO
0-19 F
5.2 Kputepuu BbICTaBI€HUS OLIEHKU MO AUCIUIIINHE

banasl/ Ounenka no Kpurepun oneHkn pe3yibTaToB 00y4eHuUs 10

Hlkamna AUCUHUITNHE AUCUHUIINHE

ECTS

100-83/ «OTITUIHOY/ BricraBisiercst o0yJaromemycsi, €CIi OH IIIyOOKO U

AB «3aUTEHO MPOYHO YCBOMJI TEOPETUUECKUN U MPAKTHUECKUI
(oTuuHO)»/ MaTepHual, MOXKET MPOAEMOHCTPUPOBATE ATO HA 3aHATHUAX
«3aUTEHO» U B X0JI€ POMEXKYTOUHOH aTTecTauu.

OO0y4armMiics UCUEPITBIBAIOIIE U JIOTHIECKH CTPOMHO
u3JaraeT yueOHbI MaTepuall, yMeeT yBsSI3bIBaTh TEOPHUIO C
MIPAKTUKOM, CIIPaBIIIETCS C pELICHUEM 3a]1a4
npodecCHOHATBLHON HAMPABIEHHOCTH BEICOKOTO YPOBHS
CJI0KHOCTH, MPAaBUILHO 00OCHOBBIBAET MPUHSTHIE
pelIeHusl.

CB0OO/IHO OpHEHTHPYETCS B yUeOHON 1
npodeccuOHATBLHOMN JInTepaType.




8

Banaepy/
Ixana
ECTS

Onenka no
JTUCHUTLINHE

Kpurepun oueHku pe3yjbTaToB 00y4eHHs MO
AUCIHHIJIMHE

OreHka 1o JUCIUIUIMHE BBICTABISIOTCS 00YJarOIIeMycs ¢
Y4ETOM pe3yNbTaTOB TEKYIEH 1 MPOMEKYTOUHON
aTTeCTaIUU.

Komnerenmuu, 3akperiéHHble 3a JUCUUTUITMHOM,
c(hOpMUPOBAHBI HA YPOBHE — «BBICOKHID.

82-68/

«xXOpomIoy/
«3a4TEHO
(xoporto)»/
«3a4TEHOY

BeicraBisiercs o0yqaromemycs, €Ciau OH 3HaeT
TEOPETUYECKUH U MPAKTUYECKUI MaTepUall, FPAMOTHO U 110
CYILLECTBY M3JIaraeT €ro Ha 3aHATHSAX U B X0
IIPOMEKYTOUHOM aTTECTAllMH, HE IOIIYCKas CYIECTBEHHBIX
HETOYHOCTEH.

OO0yuatomuiicss IpaBUIBHO PUMEHSET TEOPETHUECKHUE
II0JIO’KEHHUS IIPY PEIICHUN IPAKTUYECKUX 3a1a4
npodeCCHOHATBLHON HANPABICHHOCTH Pa3HOTO YPOBHS
CJIO’KHOCTH, BJIaJIeeT HEOOXOJUMBIMHU U1l TOT'O HaBbIKAMU
U IpUEMaAMHU.

JlocTaTouHO XOPOLIO OPUEHTUPYETCS B YUeOHOH U
npodeccuoHanbHOM TUuTEpaType.

OneHka 1o JUCHUIUIMHE BBICTABIIAIOTCS 00yJaromeMycs ¢
Y4E€TOM PE3YNbTATOB TEKYIEH U TPOMEKYTOUHON
aTTECTALIUH.

KomnereHnuuu, 3akpeni€éHuble 3a TUCUUIIIMHOM,
c(OpMHPOBAHBI HA YPOBHE — «XOPOIIUHY.

67-50/
D,E

«yJIOBIICTBOPH-
TEIBHOY/
«324TEHO
(ynoBneTBOpH-
TETBHO)»/
«3a4TEHOY

BricTaBnsiercs o0y4daromemMycsi, €Cai OH 3HaeT Ha 0a30BOM
YPOBHE TEOPETUUECKUI U MIPAKTUYECKUI MaTepuall,
JIOITYCKaeT OT/EJIbHbIE OIIMOKH TP €T0 U3JI0KEHUHU Ha
3aHATHAX U B X0JI€ IPOMEKYTOYHON aTTECTALIUN.
OO0yyaronuiicst UCIIBITHIBAET ONPENEIEHHBIE 3aTPYIHEHUS
B IIPUMEHEHNUN TEOPETUYECKUX TOJIOKEHUH NPU PELICHUH
MPAKTUYECKUX 3a71a4 TPpOo(heCcCUOHATILHOM HallPaBIEHHOCTH
CTaH/IapTHOI'O YPOBHS CIIO)KHOCTH, BJIAJEET
HEO0OXOUMBIMHU I 3TOT0 6a30BBIMU HAaBbIKAMU U
pUEMaMHU.

JleMOHCTpHpYyeT JOCTaTOUHBIN YpOBEHb 3HaHUS yUeOHOU
JUTEPATYpPBI [0 TUCLUIUIMHE.

OneHka o JUCLUIUIMHE BBICTABIIIOTCS 00Y4arOMEMYCs C
y4ETOM PE3YNbTATOB TEKYILIEH U TPOMEKYTOUHON
aTTeCTalUN.

Komnerennyu, 3akperi€HHble 3a JUCHUIIIMHOM,
c(OopMUpPOBaHbI HA YPOBHE — «IOCTATOYHBINY.

49-0/
F,FX

«HCYHOOBJICTBOPUTC

JIBHOY/
HE 3a4TEeHO

BeicraBisiercst oOyyaromemycs, €Ciii OH He 3HAeT Ha
0a30BOM ypOBHE TEOPETUUYECKHIN M MPAKTUICCKUI
MaTepHal, JoIycKaeT rpyoble OIIMOKY IpU ero
U3JI0’KEHUU Ha 3aHATHIX U B XOJ€ IPOMEXYTOUHOM
aTTECTALINH.

OO0yyaronuiicst UCIIBITHIBAET CEPhEIHBIE 3aTPYAHEHUS B
IIPUMEHEHNN TEOPETUUECKUX MOJIOKEHUH NPU pPELIEHUH
MPAKTUYECKHX 3a7a4 Npo(dheCcCHOHATBLHOM HallPaBI€HHOCTH
CTaH/IapTHOI'O YPOBHS CII0)KHOCTH, HE BIa/IEET
HEO0OXOIUMBIMH JJIS 5TOTO HAaBbIKAMU U MPUEMaMHU.
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banasl/ Ouenka nmo Kpurepun oueHku pe3yjbTaToB 00y4eHHs MO
Hlkana AUCIHHIJIMHE AUCIHHIJIMHE
ECTS

JleMoHCTpHpYET (pparMeHTapHbIe 3HAHUS Y4eOHOMH
JUTEPATYpPBI IO TUCLUIUIMHE.

OreHKa 10 JUCHUILIMHE BBICTABIISIOTCS 00yUJaromeMycst ¢
Y4ETOM pe3yJIbTaTOB TEKYLIEH U MPOMEKYTOUHON
aTTeCTaluu.

KomnereHuy Ha ypoBHE «IOCTaTOYHBINY, 3aKPEIUIEHHBIC
3a TUCHUIUIMHON, He COPMHUPOBAHBI.

KpnTeplm OLCHUBAHUA NMPAKTHYCCKUX paﬁoT:

N Makc. kon-
Kputepun onennBanus / YpoBeHb TpeOOBaHUH K 00ydJaronieMycs
BO 0aJIOB

Texkyumii KOHTPOJIb, BCETO 60
B T.4.:
IIpakTHyeckas padoTa 12
3a/aHus BBITOTHEHBI HE TIOTHOCTHIO U (MJIH) TOMYIIEHBI BE U O0Jiee OMMOKH WK TPH 1-6
u O6oree HejoveTa
3a/iaHus BBITOTHEHBI TOJHOCTHIO, HO IOMYIICHBI IBA-TPH HEIOYETA, B T. Y. IPH OTBETE 7.9
Ha KOHTPOJIbHBIC BOIIPOCHI
3aI[aHI/I$1 BBITIOJIHCHBI ITIOJTHOCTBIO, BO3MOXKHA OJHA HCTOYHOCTH, OTBCTHI Ha 10_12
KOHTPOJIbHBIC BOMPOCHI TIPABHIILHBIE

5.3 OuenouHble cpeacTBa (MaTepHalbl) AJIs TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH,
MIPOMEKYTOUHOM aTTECTAIlMU 00YJArOIIUXCS MO TUCIUTIIINHE

arONE

~No

10.
11.

12.
13.

14.
15.

BOl'[pOCbI AJIA MOATOTOBKHU K 3K3aMEHY

BBon u BeiBog Ha Python. OcymiectBienue popmaTupoBaHHOTO BBOJA U BBIBOJA.

B yem ocobenHocTH nukia for.

Jliig yero npumensiercst GpyHKIus range().

Korna u ans gero ucnonbs3yercs nuki while.

Kak MOXHO OpraHu3oBaTh JOCPOYHBIM BBIXOJX W3 IUKJIA. B Kakux cCiy4asx 3TO
UCIIOJIb3YETCSl.

Jly1g yero ucnonb3yercs onepaTop continue.

Kak MOXHO MpOBEPUTH LIMKJI HA SKCTPEHHBIN BBIXOJ,.

B 4yem 0coOeHHOCTH THUMOBBIX AITOPUTMOB LMKINYECKOM CTPYKTYpbI: BBIYMCIICHUS
CYMMBI N CJIaraéMbIX, BBIUMCIICHUS MPOU3BEACHUS N COMHOXKUTENEH, Ta0ylnupoBaHUS
GbyHKIUH.

Uro Takoe pekyppeHTHOoe cooTHoumleHue. Kak Beluucisgercds cyMma pszga c
HCIOJIb30BAaHNEM PEKYPPEHTHBIX COOTHOLICHHH.

Korna ncnonp3yrorcst BIOXKEHHBIE [TUKIIbI?

Uto Takoe pa3BerBieHue. Kakol omeparop UCHONb3yeTcsl [JIsi OpraHu3alu
Pa3BETBIICHUN.

Kak peanusyercs tunonas ctpykrypa «O6xoa». B uem ee 0coOeHHOCTH?

UYro Takoe JIornueckre nepeMeHHbIe, JOTHYECKUE ONIEPaTOPhI, JOTMUECKHUE BRIPAKEHHUS .
Jlj11 9ero ux UCHOJb3YIOT.

Haznauenue Oubnuorexu Math.

Kak opranusyercs oOpaOoTka MOTOKa JaHHBIX, KOJIMYECTBO KOTOPBIX 3apaHee He
U3BECTHO?




16.
17.
18.
19.
20.
21.
22.
23.

24.

25.

26.
217.
28.
29.
30.
31.
32.
33.
34.

35.

36.
37.
38.
39.

40.
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B uyeMm 3akirodaroTcsi OCOOCHHOCTH OpraHU3allMd TOTOKOBOTO BBOJA, €CIHM Kaxsjaas
MOPIHS TAHHBIX BKIIOYAET HECKOJIBKO 3HAUYCHUI?

Uto Takoe maccuB. DieMeHT MaccuBa. MHaekc snemeHTa MaccuBa. Kak MOXHO
MHUIUANIA3UPOBaTh MaccuB. Kak opranusyercst BBIBOJ MaccuBa B CTPOKY, B CTOJIOELL.
KakoB ajiroputM CyMMHUpOBaHMs 3J€MEHTOB MaccuBa. CyMMHpOBaHMS 3JIEMEHTOB
MacCHBa, YAOBJIETBOPSIOMIMX YCIOBHUIO.

Kak cdopmupoBats Apyrol MaccuBa M3 OJIEMEHTOB 3aJaHHOTO MAacCHUBa,
YAOBJIETBOPSIOIINX YCIOBUIO. Kak oCcylecTBiseTCsa NepeCcTaHOBKA 3JIEMEHTOB MacCUBa.
B uem 3akitouaercs yaajneHue 3J€MEHTa MaccuBa. BKIIoueHUe 3J1EMEHTa B MAaCCUB.
Kak HaliTn MakcuManbHbIM (MUHUMAJIBHBIN ) 2JIEMEHT MacCHBa.

Kak ocyuiecTBisiercs ynopsijoueHIe 3J1€EMEHTOB MacCHBa.

Uro takoe matpuna. Kak 3amaercs marpuna. B ueM 0co6eHHOCTH BBOJIa MaTpPHUIIBI 10
cTpokam, 1o cronbram? Kak ocymecTBUTh BHIBOJ MAaTPULIBI B HATIISIAHOM (hopme.
KakoB anroputM cymmupoBaHUs 371€MEHTOB MaTpuilpl. CyMMUPOBAaHHUS 3JIEMEHTOB
MaTpHIIbI, YJIOBJIETBOPSIFOLINX YCIIOBHIO. Haxoxnenus MaKCHMaJIbHOTO
(MMHMMAaIBHOTO) JIEMEHTa MaTPHULIBI.

Kak ocymecTBisitoTcss omnepanud coO CTpoKaMu (CTONOIaMHu) MaTpHIlbl (TIOMCK
MaKCUMaJIbHOT'0 3JIEMEHTA, BKIIOUEHHUE, YAAICHHUE 3JIEMEHTA, IEPECTAHOBKA AJIIEMEHTOB
U T.IL.).

Kak peanuzoBaTh ynaneHue CTpoku (CTonOIa) MaTpullbl. BKItoueHHE OJHOMEPHOTO
MaccHBa B Ka4eCTBE CTPOKH (CTOJIONA) B MATPHILY.

Monynb g paboTsl ¢ MaTpuiiamu Numpy.

B yem ocobeHHOCTH OTIepaIiii C rIIaBHOW JHUArOHAJBIO, C TOOOYHON JHArOHAIBIO.

Kak ocymectBisercs o0padorka ¢parmeHta Marpuilbl (BEpXHEro, HIKHETO
TPEYrojbHUKA; BEpXHEN, HI)KHEHN, IPAaBOHi, JIEBOM YETBEPTH; IEPUMETPA U T.I1.).

B uyem ocobGeHHocTH 00pabOTKM MaTpUllbl, 3aJaHHOW B BHJE OIHOMEPHOU
[10CJIEZI0BATEIbHOCTH.

Kak ocymectBisiercs BbIBOJ  MaTpullbl, 3aJaHHOM B BUIAE OJHOMEPHOU
MIOCJIEI0BATEIBHOCTH ?

Uewm 3akiirodaeTcst NPUHIMI MOJIYJIBHOTO IPOTPaMMUPOBAHUS?

UYro Takoe pyHkuus. Kak BHIMIAIUT OO CHHTAKCUC ONMUCAHUS QYHKIIUH.

KakoBbl pazHOBUAHOCTH (YHKIHMI MO XapaKTepy BO3BpalllaeMoro 3HaueHus. B dem
0COOEHHOCTH UX O(POPMIICHUS.

Kak ocymectBnsiercs Bpi30oB (yHKIMU. B yem cnemnuduka obpareHus kK GyHKIIUH B
3aBUCMMOCTH OT KOJIMYECTBA €€ TmapameTpoB: (QyHKIUsS 0e3 mapamMeTpoB, C
(UKCUPOBAaHHBIM  KOJIMYECTBOM IMAapaMEeTpOB, C MPOU3BOJIBHBIM KOJUYECTBOM
apaMeTpoB.

Omneparop Lambda.

B yem 3akitoyaroTcsi 0cOOEHHOCTH 3a/1aHusl COOCTBEHHBIX (YHKIIHI.

Kak mnpoucxoauT UCMONB30BaHME MAapaMeTpPOB IO YMOJIYAaHUIO MpU padboTe ¢
GyHKIUSAMU.

Yro Takoe JIOKanbHble U IJI0OANbHbIE NepeMeHHble. B 4eM ocoOeHHOCTH paboThl ¢
YKa3aHHBIMHU BUJIAMU TIEPEMEHHBIX.

Haznauenue 6ubnuotexu Matplotlib.

6 YuedOHo-MeTOTHYECKOe H MHPOPMAIIHOHHOE 00ecTedeHne THCITUTITHHBI

6.1 Crucok aureparypsl

OcHoBHast

1. SABopcku, M. Python. Jlydmme npakTHKH U MHCTPYMEHTHI : MPAKTUYECKOE PYKOBOJACTBO / M.

Asopcku, T. 3uane. - Caunkrt-IlerepOypr : ITutep, 2021. - 560 c. - (Cepust «bubnuoreka
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nporpammuctay). - ISBN 978-5-4461-1589-1. - Tekcr : osnektponnsii. - URL:
https://znanium.com/catalog/product/1739603

. Turos, A. H. Python. OGpaboTka qanHbIX : yueOHO-MeToanueckoe mocoodue / A. H. Turos, P.
@. TazueBa ; MunoOpuayku Poccun, Kazan. nHain. uccnen. texnoin. yH-T. - Kazans : U3n-Bo
KHUTY, 2022. - 104 c. - ISBN 978-5-7882-3171-6. - Tekct : anekrponnsii. - URL:
https://znanium.com/catalog/product/2069264

. XKyxos, P. A. SI3p1k nporpammupoBanus Python: npaktukym : yuebnoe nocodue / P.A. XXykos.
— Mocksa : UHOPA-M, 2023. — 216 c. + Jlon. marepuansl [DAeKTpOHHBIA pecypc]. —
(Beiciee oOpa3zoBaHue: bakanaspuar). — DOl
10.12737/textbook _5cb5ca35aaa7f5.89424805. - ISBN 978-5-16-016971-2. - Tekct
snekrponnsiid. - URL: https://znanium.com/catalog/product/1915716

JlomosHuTeNBHAS

. OCHOBBI AITOPUTMHU3AIMHN U IPOTPaMMUPOBaHUs Ha si3bikePython : yueOnuk / O.B. Anapeera,
O.UN.PemuzoBa. — Mocksa : Uznarensckuit JJom HUTY «MUCuCx, 2022. — 149 c.

. I'py3nes, A. B. IlpeaBapurensHas noarotoka ganubix B Python: Tom 1. MHcTpymMeHTHI 1
BaIMJIAINA : TpaKTU4YecKoe pykoBoaCcTBO / A. B. I'py3nes. - Mocksa : JIMK Ilpecc, 2023. - 816
c. - ISBN  978-5-93700-156-6. -  Tekcr :  onekrponHweri. -  URL:
https://znanium.com/catalog/product/2109509

. Yan, /. Python: GeicTpslii cTapt : npakTudyeckoe pykoBoactBo / [I. Uan. - Cankt-IlerepOypr:
[Tutep, 2021. - 224 c. - (Cepus «bubamnoreka nporpammucrtay). - ISBN 978-5-4461-1800-7. -
Tekcr : anextponnsiii. - URL: https://znanium.com/catalog/product/1739605

. Cenep, H. Python. Dxcmpecc-kypc : mpaktmueckoe pykoBoactBo / H. Cemep. - Cankr-
[TetepOypr : [Tutep, 2021. - 480 c. - (Cepus «bubnuoteka nporpammuctay). - ISBN 978-5-
4461-0908-1. - Tekcr : anextponnsiid. - URL: https://znanium.com/catalog/product/1756159

. leBuenko, JI. I'. [IporpammupoBanue Ha PYTHON B cpene IDLE : yueOnoe nocobue / JI. T
leuenko, T. B. Ipyxununa. - HoBocubupck : U3a-so HI'TY, 2020. - 195 c. - ISBN 978-5-
7782-4215-9. - Tekcr : anektponHsiit. - URL: https://znanium.com/catalog/product/1866915

. Ilmac, Ix. B. Python mis cnoxHbIX 3amad: Hayka O JaHHBIX M MallMHHOE OOyYeHHe :
npaktuyeckoe pykooactso / JIx. B. ITnac. - Cankr-IlerepOypr : Iutep, 2021. - 576 c. -
(Cepus «becrcemtepst O’Reilly»). - ISBN 978-5-4461-0914-2. - Tekcr : anexkTpoHHsIi. - URL:
https://znanium.com/catalog/product/1739601

. Matplotlib. Ypoxk 4.2. Buzyanuzauus nanasix. CTyneH4aThli, CTEKOBbIH, TOUeUHbIN IpaduK U
npyrue. - URL: https://devpractice.ru/matplotlib-lesson-4-2-stack-stem-scatter/ (nata gocryma
15.03.24)

6.2 Ilepedens pecypcoB HHPOPMALMOHHO-KOMMYHUKAIIMOHHON cpeapbl “MHTepHeT»

1. ®opym mporpamMmucToB u cucaamMuaoB Kubepdopym http://www.cyberforum.ru/
2. Kuy6 nporpammuctos https://programmersforum.ru/
3. ®opym nporpammuctoB https://programmersforum.ru/

6.3 IlpodeccuonanbHble 0a3bl JAHHBIX U UH()OPMAIIHOHHO-CIIPABOYHBIE CUCTEMBI

Joctyn k mpodeccuonanbubM 6a3am garubix: https:/liber.rsuh.ru/ru/bases

WHpopMannoHHbIE CIPaBOYHBIC CHCTEMBI:
1. Koncynprant [Tnroc
2. Tapanr


https://znanium.com/catalog/product/2069264
https://znanium.com/catalog/product/1915716
https://znanium.com/catalog/product/1739605
https://znanium.com/catalog/product/1866915
https://znanium.com/catalog/product/1739601
http://www.cyberforum.ru/
https://programmersforum.ru/
https://programmersforum.ru/
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7 MarepuajJbHO-TEXHHYECKOE 0OOecneyeHne JUCIUNINHBI

I[JISI MaTCpruaJIbHO-TCXHUYICCKOTO obecneueHUs JUCHUITIINHBI H€O6XOZ[I/IMBIZ

- OJ1s1 IeKYUlL:

e yueOHas ayIuTOpHs,

J0CKa,

IIPOEKTOP (CTallMOHAPHBIN WJIM IEPEHOCHOM),
KOMIIBIOTEP UM HOYTOYK,

nporpamMmMmHoe obecrieuenue (I10).

- OJ1s1 NPAKMUYeCKUX 3aHAMULL:

nabopaTopusl,

JI0CKa,

POCKTOP (CTAIIMOHAPHBIN HITH IEPEHOCHOI ),
KOMITBEOTEP MJIM HOYTOYK JIJIS IPETIOaBaTes,
KOMITBEOTEPBI JIJISl 00Y4arOIIUXCS,

BbIXO]l B MIHTEpHET,

nporpammuoe obecnieuenue (I110).

[Tepeuens nporpammuoro obecneuyenus (I10)
- OJ151 IeKYUlL:

Neri/mn Haumenosanue 110 Crioco6 pacnpocTpaHeHHs
1 Microsoft Office 2010 Pro JIMIIEH3NOHHOE

2 Windows 10 JIMIICH3UOHHOE

3 Kaspersky Endpoint Security JIUIIEH3HOHHOE

- 0151 NPAKMUYEeCKUX 3AHAMUL:

Haumenosanue 10 Crioco0 pactpocTpaHeHust
Windows 10 u coBpemenHee JIUIIEH3UOHHOE
Microsoft Office 2010 Pro wnu ananoru JINIIEH3NOHHOE
Mozilla Firefox wiu ap. 6paysep CBOOOJIHO pacrpocTpaHsIeMoe
Kaspersky Endpoint Security JIMIIEH3HOHHOE
PyCharm JIUTICH3UOHHOE
Microsoft Visual Professional 2019 JIMLEH3HOHHOE

8 OoecneueHnne 06pa3oBaTeILHOIO MPOLECCA IJIsl JIMI] C OTPAHUYEHHBIMU

BO3MOKHOCTSIMM 310POBbi U HHBAJIU/10B

B X0[4€ peain3aii AUCHUIIIIMHBI UCITOJB3YIOTCA CICAYIOMIUE TOIMOJTHUTCIIbHBIC
METOABI O6quHI/I5{, TCKYIICTO KOHTPOJIA YCIICBAEMOCTHU 1 HpOMe)I(YTOQHOﬁ aTTeCTaliuu
06yqalonmxcs[ B 3aBUCUMOCTH OT UX MHAUBHUAYAJIbHBIX 0COOEHHOCTEH:

® JJId CJICIBIX U cna60131/1,u;11u14x:
- JICKIIMH O(l)OpMJ'ISIIOTCSI B BHJAC DJJICKTPOHHOI'O AOKYMCHTA, HOCTYIIHOIO C IIOMOIIBIO

KOMITBIOTEPA CO CICHUATTU3UPOBAHHBIM IIPOTPaAMMHBIM 06ecnequHeM;

- I[HUCBMCHHBIC 3aJaHHd BbIIIOJIHAIOTCA Ha KOMIBIOTEPC CO CICHUATIU3UPOBAHHBIM

porpaMMHBIM 06ecnequI/IeM, WK MOT'YT OBLITh 3aMEHEHEI YCTHBIM OTBETOM;
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- obecrieunBaeTCsl MHIUBUIyaTbHOE paBHOMEpHOE ocBemieHue He MeHee 300 mrokc;

- JUIs BBIIOJHEHUS 3aJaHMs INPH HEOOXOJMMOCTH IPEAOCTABISACTCA YBEINYHUBAIOLIEE
YCTPOMCTBO; BO3MOXKHO TaKXK€ UCII0JIb30BaHUE COOCTBEHHBIX YBEJIUUYHMBAIOIINX YCTPONUCTB;

- IUCbMEHHBIE 3aJJaHUs 0O(POPMIIIOTCS YBETMUEHHBIM HIPUPTOM;

- 9K3aMeH M 3a4€T MPOBOAATCS B YCTHON (hOpMeE UM BBITIOIHSIOTCSA B TUCHbMEHHOW (hopMme Ha
KOMIIBIOTEPE.

® Ui TIYXHX U CIa0O0CTBIIIAIIHX:

- JeKuud Oo(pOpPMIISIIOTCA B BHJE 3JIEKTPOHHOIO JOKYMEHTa, JIMOO NpeAoCTaBIsAeTCs
3BYKOYCHWJIMBAIOILAs alllapaTypa MHAUBUAYAIBHOTO TI0JIb30BaHUS;

- IUCbMEHHBIE 3aJJaHUs BBIIIOJIHAIOTCS Ha KOMIIBIOTEPE B TUCbMEHHOM (hopMe;

- 9K3aMEH M 3a4€T MPOBOJIATCS B MUCHMEHHOM (hopMe Ha KOMITBIOTEPE; BO3MOXKHO IIPOBEICHUE
B (hopMe TECTUPOBAHUS.

e JUIs JIML C HAPYLIEHUSIMU OIIOPHO-/IBUTaTEIbLHOIO anapara:

- JeKIUH O(OPMISIIOTCS B BHJE AJIEKTPOHHOIO JOKYMEHTA, JOCTYHHOIO C MOMOIIBIO
KOMIIbIOTEpA CO CHELMATM3UPOBAHHBIM IIPOIPAMMHBIM 00€CIICUeHUEM;

- TMCbMEHHbBIE 3a/laHusl BBIIIOJIHAIOTCST HA KOMIBIOTEPE CO CIELHMAIU3UPOBAHHBIM
IPOrpaMMHBIM 00€CIIEYCHUEM;

- 9K3aMeH M 3a4€T MPOBOAATCS B YCTHON (hOpME MIIH BBITIOIHSIOTCS B TUCBMEHHOW (hopMme Ha
KOMITBIOTEPE.

[Ipu HEOOXOIMMOCTH NpEeNyCMaTPUBAETCS YBEIMUEHNE BPEMEHH IS IOATOTOBKU OTBETA.

IIponienypa  mpoBeieHUsT  HPOMEXYTOUHOM  arrectamuu Ui OOy4aroLIUXCs
YCTaHABIMBACTCS C Y4Y€TOM WX HMHIUBHIYaJbHBIX TCUXO(PHU3MUECKUX OCOOCHHOCTEH.
[TpomexyTouHas aTTecTalysi MOKET IPOBOAUTHCS B HECKOJIBKO 3TAIIOB.

[Ipu nmpoBeneHun npoueaypsl OLEHUBAHMS PE3YJAbTATOB OOyUEHUsS IpeLyCMaTpuUBaeTCs
UCIIOJIb30BAaHME TEXHUYECKHUX CpEICTB, HEOOXOAMMBIX B CBSI3U C HMHJIUMBUAYAJIbHBIMU
0COOEHHOCTAMHU O0YyYaroIMXCsl. DTU CPEACTBA MOTYT OBbITh ITPEIOCTABIEHbl YHUBEPCUTETOM, WIIH
MOTYT MCII0JIb30BaThCsl COOCTBEHHbBIE TEXHUYECKHE CPECTBA.

[IpoBenenure mpoueaypbl OLEHUBAHUS — pe3ylbTaToB  OOy4YeHHUsS  JIOMYCKaeTcs C
UCIIOJIb30BaHUEM JAMCTAaHIIMOHHBIX 00pa30BaTeIbHbBIX TEXHOIOTUH.

ObecnieunBaeTcss 10CTyn K MH(OPMALMOHHBIM M OHOIMOrpaduueckuM pecypcam B CETH
WuTepHeT Ui Kaxaoro oOydarouierocs B ¢opmax, aJalNTHPOBAaHHBIX K OTPAaHUYEHUSAM HUX
3/10pOBbs U BOCTIPUATHUS MHPOPMAIUH:

® IS CJICIBIX U CIa0OBUIAIIUX:

- B IEYaTHON (pOopMe yBETMUEHHBIM HIPUPTOM;
- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B opme aynuodaiina.

® JUIS TIIYXUX U CIa0O0CTbIIIAIINX:

- B Ie4aTHou opme;

- B (hOopMe 3JIEKTPOHHOTO JOKYMEHTA.

e s 00yYaroIMXCs C HApYIIEHUSIMU OIOPHO-/IBUTaTENILHOTO anapara:
- B Ie4aTHou (opwme;

- B (hOpMeE IIEKTPOHHOTO JOKYMEHTA;

- B hopme ayauodpaiina.

VY4eOHble ayAUTOPUH Ul BCEX BUAOB KOHTAKTHOW M CaMOCTOATENbHON paOoThl, Hay4dHas
OMOIMOTEKa U WHBIE TIOMEIICHUs JJIsi OOYYeHHsS] OCHAIICHBI CIIEIUATBLHBIM O00OpYJIOBaHUEM W
y4eOHBIMH MECTaMU C TEXHUYECKHMHU CPEACTBAMHU O0YUEHUSI:

® IS CHEMNBIX U CIIA00BUAAIINX:

- YCTPOMCTBOM JJIs CKaHUpOBaHUs U yTeHus ¢ kamepoir SARA CE;

- mucrieeM bpaiina PAC Mate 20;

- npuHTepoM bpaiins EmBraille ViewPlus;

® Ui TIYXHX U CIa00CTBIIIAIHNX:
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- aBTOMATU3MPOBAHHBIM pPA0OYMM MECTOM JUIS JIIOJCH C HapylIeHHeM Ccliyxa |
CJIA0OCBIIIAIINX;
- AKYCTUYECKUN YCUIIUTEIb U KOJIOHKU;
e U O0YYArOIIMXCS C HAPYIICHUSIMHU OITOPHO-IBUTaTSIBHOTO arrapara:
- IEpEeIBUKHBIMU, PETYJINPYEMBIMU 3proHOMUUYecKkuMu napramu CU-1;
- KOMITBIOTEPHOM TEXHUKOU CO CIICIUATBHBIM IIPOrPaMMHBIM 00€CIICYCHHEM.

9 MertonuyecKkue MaTepuaJibl

9.1 IlnaHbI NpaKTHYECKUX 3aHATUI

[Tpaktrueckas padora Nel. [lepBas nmporpamma Ha Python.

Llensto paboTel siBIsieTcss (opMUpOBaHME YMEHHMH paboTaTh B HHTETPUPOBAHHOW cpele
pa3paboTKu MPUIIOKEHUM, COCTABIATh U OTJAXHBaTh MporpamMmbl Ha s3bike Python, ocBouTh
IpOCThIe ONepali BBOJA-BbIBOJA. lIpmiiokeHue mODKHO oOecreuuBaTh (PYHKIIMOHAI,
CIIOCOOHBIN MPOU3BOJIUTH OMpPENEIEHHBIE NEHCTBHS, B 3aBUCIMOCTH OT YCJIOBHSI U BBEACHHBIX
JTAHHBIX TI0JIH30BATEJIEM C KOHCOJIH, U KOPPEKTHO BBHIBOJUTH PE3yiIbTaT.

Bonpocs! /i 3amuTel npakTuieckoi padotsl Nel:

1. BerpoeHHble TuIlbl yucell. MalmHHOE MPeACTaBICHUE YUCEIT C TUIaBAIOIIENH TOUKON U LIETIbIX.
2. BBoJ 1 BBIBOJ C KOHCOJIH.

3. IIpeobpazoBaHue TUIOB [IPU CPABHEHUU YHCEL.

5. Uuactpykiun u cunrakcuc. CocrtaBHble KOHCTpyKuuu. Muctpykuuu if/else/elif, normueckue
OTIepaTOPhl U BBIPAKEHHS CPABHEHUSI.

[Mpaktudeckas pabora Ne2. PazpaboTka nmporpamMm HUKIHYECKOW CTPYKTYPHI.

Llenbto paboThl sBIsETCA (POPMUPOBAHUE YMEHUH pa3pabarhiBaTh MporpaMmsl Ha sa3bike Python
C MCMOJIb30BaHUEM IIUKINYECKUX CTPYKTYp. IIpusoxkenue nomkHo obecrieunBaTh peleHue psjaa
3ajjay 1O 3aJlaHHOMY aJIrOpUTMY, BKJIIOYAIOLIEMYy B ceOsi MMOBTOPEHUE BBIYUCIEHHH U BBIOOP
JTAaHHBIX.

Bomnpocs! 11 3auThl mpakTuyeckoi paboTsl No2:

1. Tume! UKIIOB.

2. Kak MOXHO OpraHM30BaTh JOCPOUYHBIN BBIXOJ] U3 LIMKJIA. B KakuX ciydasix 3TO UCHOIb3yeTcs?
3. Kora ncnomnp3yroTcst BIOKEHHBIE IIHKIIBI.

[TpakTrdeckas padora Ne3. [TpuHIUT MOIYTHFHOTO TPOTPAMMHUPOBAHHUS.

[lenbto paboThl ABIsSETCA POPMUPOBAHUE YMEHUH pa3pabaTeiBaTh MporpaMmsl Ha sa3bike Python
C MHCIIOJIb30BaHMEM (YHKIMH, SBISIOUIMXCS 3JIEMEHTOM MOJYJIBHOTO IMPOrpaMMHUPOBAHMUS.
[TpunokeHne MAOKHO OOecleyuBaTh pELIEHHE psfa 3a4ad C HCIOJIb30BaHMEM (YHKIUN
CHOCOOHBIX KaK CaMOCTOSITEJIbHO NMPOBOAUTH BBHIUYMCIECHUS, TaK W NepeaaBaTh JaHHbIE IPYTUM
CTPYKTypaM.

Bomnpocs! 11 3amuThl mpakTuyeckoi padoTsl Ne3:

1. B yem 3axirodaeTcsi HPUHLUIT MOJIYJILHOTO MPOTrpaMMHUPOBAHHUS.

2. Kaxk ocymiecTBisieTcs BbI30B (DyHKIIHH.

3. B uem crnenuguka oOpamieHuss K QyHKIMHA B 3aBUCUMOCTH OT KOJIMYECTBA €€ MapaMeTpoB:
¢ynkuus 0e3 mapameTpoB, C (DUKCHPOBAHHBIM KOJMYECTBOM IapaMeTpOB, C MPOU3BOJIBHBIM
KOJIMYECTBOM [1apaMeTpOB.

4. KaxoBbl pa3HOBUAHOCTHM (YHKIMHA IO XapakTepy BO3BpallaeMOro 3HayeHus. B uem
0COOEHHOCTH MX OQOPMIICHUS.

[TpakTrueckas pabota Ned. CTpyKTypupOBaHHbIE TUIIbI JAHHBIX.
Llenbto paboThl siBIseTCA (POPMUPOBAHUE YMEHUH pa3pabaTeiBaTh MporpamMmsl Ha sa3bike Python
C MHCIIOJIb30BAaHMEM CTPYKTYPHUPOBAHHBIX THIOB JAaHHBIX (CIIHMCKOB, KOpPTEXeH, cioBapei).
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[IpunoxkeHne  JOMKHO  OOecmeurMBaTh  pelieHHWe  psaa 3agad ¢ UCHOJIB30BaHUEM
CTPYKTYpPUPOBAHHBIX THIOB JAaHHBIX [Uis (OPMUPOBAHUA UX, HAXOXKIEHUS 3aJaHHBIX
napaMeTpoB, COPTUPOBKH HITU 3aMEHBI JaHHBIX.

Borpocs! fu1st 3a1UThI MPAaKTHYECKOU padoThl Ned:

1. VoopsiioueHne 3JIeMEHTOB CITHCKA.

2. Onepanuu co CTpoKamH (CTOI0amMu ) MaTPHIIbI (TOMCK MAaKCUMAJIBHOTO 3JIEMEHTA, BKIIIOUCHUE,
yJaJeHUEe 3JIEMEHTA, IEPECTAHOBKA 3JIEMEHTOB U T.I1.).

3. KoppekTHblii BEIBOJ IBYMEPHOM MaTpPHIIBI.

4. Onepanuu Haja ctpokamu. CTaHIapTHRIE METOABI 00PAOOTKHU CTPOK.

5. Konuporka cumBosioB ASCII.

[TpakTrdeckas pabora No5. O6paboTKa 37IEKTPOHHOM TaOIHIIBI M TOCTPOSHHE rpaduka.

Llenbto paboThl siBisieTcst (OpMUPOBAHUE YMEHHUU PabOTaTh C AJIEKTPOHHBIMHU TaOJIMIAMH Ha
si3pike Python, ocymecTBiaTh ux cuuThiBaHue U coxpanenue B (aiin CSV. [IpunoxeHue 10mKHO
o0ecrieyrBaTh CYUUTHIBAHKUE M IPe0Opa30BaHUE AIICKTPOHHOH TaOIHUIIBI TTO 3aIaHHOMY QJITOPUTMY.
[TocTpoenue rpaduka 1o BEIOpaHHBIM JaHHBIM.

Bompochk! yis 3anMThl MPaKTHYECKON paOdoThl No5:

1. bubnmnoreka Matplotlib.

2. Berpoennsiit 00bekT dict u ero Metoasl. MHOXKECTBA.

3. Berpoennsie Tunsl set u frozenset.

4. Pabora ¢ ¢aiinamu B Python. Urenue u 3anuch Qaitna.

9.2 Meroauueckue peKOMEHIAIMH 110 MTOATOTOBKE MUCbMEHHBIX PaboT

Otyer no npoAenaHHoi paboTe JOJIKEH ObITh U3JI0KEH C COOJII0IEHUEM NTPABUII IPAMMAaTUKU
PYCCKOT'O M aHTJIMHCKOTO SI3bIKOB (B CiTydasix HeoOxoaumocTH). [Ipu 3ToM oTpakaemble pe3yabTaThl
paboThl JODKHBI ObITh MH(OPMATHUBHBIMHU, TE3UCHOTO MOpsAKa. B oTuer BXomsaT ciemyromue
o0s13aTeNbHbIE pa3Aebl:

1. TuTynbHBIA JMCT C TOJHBIM yKa3aHHEM BEJIOMCTBEHHON MPUHAJJICKHOCTH, Ha3BAHUS
BVY3a, uncturyra, dakynbrera, kadenpel. Kpome Toro, momHoe TOYHOE Ha3BaHWE
naboparopHoit pabotel, ®.J.O. cryneHTa, NOATOTOBUBILETO OTYET O pe3yJbTaTax
npoaenanHod paborel U @.M.O., HOMWKHOCTb, Ha3zBaHHE Kadeapsl IMpernoaaBaTens
OCYILECTBJISIOLIETO MPOBEPKY U OLICHNBAHHUE NOJIYYEHHBIX PE3YIIbTATOB.
Conepxanue.
Bsenenue.
[enu 1 3a7aun MpakTUYECKONU PabOTHI.
Meroapl M TEXHOJOTMH, IPUMEHSAEMBIE JUIsI PELICHHS IIOCTAaBJIEHHBIX 3a7a4
0o(opMIIEHHBIE B BUJIE OTJIEJIbHBIX 3TAoB paboThI.

6. BsiBomBI 10 padore.

7. Tlpunoxxenwus.

OdopmieHre oTyeTa BBITOIHAETCA C MCHOJIb30BaHUEM KOMITbIOTEpHOW BepcTku LaTeX.
OtueT coxpansieTcss U MpeACTaBisIeT Ui MPOBEPKH B BUIE OTAENbHOro ¢aiina. B umenu daiina
MOKa3bIBaeTCsl (paMUIIUS CTY/IEHTa U HOMEP BBINOTHEHHOH padoTHI.

aprwd



16

[Ipunoxenue 1
AHHOTANUA JTNCHUIIJINHBI

Lenp IUCHUIUIMHBI — MNpPHOOpPETEHHWE 3HAHWM, HABHIKOB W YMEHMH B 001acTH
IPOrpaMMHPOBAHUSI Ha sI3bIKE BRICOKOTO ypoBHs Python.
3anauu JUCUUIUIMHBIL

1. H3zyuenue 6a30BbIX IPUHIUIIOB IPOrpaMMUPOBaHUs Ha si3bike Python;

2. JlaTb MMPOKO NPHUMEHSEMBbIE TEXHOJOTMH W METOJbI MPOrpaMMHPOBAHUS JIJIS
pa3paboTKu MpUIOkKEHUH Ha si3blke Python B ToM dumcne, cnenuanu3upoBaHHbIE
METOABI 00paObOTKU M XpaHEHHS JaHHBIX,

W3yueHue riaBHbIX YIPaBISIOIIUX CTPYKTYp A3bIKOB Python;

4. TlozHakoMHTh CO cTaHaapramMud s3blk  Python u  ux ommMuuTensHBIMH
0COOEHHOCTSIMU,

5. JlaTe mpencrasiieHus 0 NpoLeaype OTIAAKU pa3padaTbiBa€MbIX MPUIOKEHHM.

w

JlycuuniuHa HarpaBieHa Ha GOPMUPOBAHUE CIEIYIOIINX KOMIETEHIIUMI:

OIIK-7 CrocobeHn pa3pabarelBaTh AITOPUTMbl M MPOTPaMMbl, HPUTOAHBIE JUIS
IIPAKTHUYECKOr0 IIPUMEHEHHUS

OIIK-7.1. 3HaeT OCHOBHBIE S3BIKM IPOIPAMMHPOBAHUS, ONEPALMOHHBIE CHUCTEMBI H
000JIOYKH, COBPEMEHHBIE MPOrpaMMHBIE CpeIbl pa3paboTKH WHQPOPMALMOHHBIX CHCTEM U
TEXHOJIOTUH

OIIK-7.2. YMeeT npUMEHSTh S3BIKM MPOTPAMMHUPOBAHUS, COBPEMEHHBIE MPOrPAaMMHEIE
cpeabl pa3paboTKU HMH(OPMAIMOHHBIX CHCTEM M TEXHOJIOTHMH Uil aBTOMaTHU3alluu Ou3Hec-
IPOIIECCOB, PEIICHHs] TNPHUKIATHBIX 3a/ad pa3InYHbIX KIAcCOB, BeIeHHUs 0a3 MaHHBIX |
MH(POPMALIMOHHBIX XPaHUIIHIL]

OIIK-7.3. Bnaneet HaBpIKaMU IPOTPAMMHUPOBAHMSL, OTJIAAKH ¥ TECTUPOBAHHS IIPOTOTUIIOB
IIPOrPaMMHO-TEXHUYECKUX KOMIUIEKCOB 3a]a4

B PE3YyIbTaTC OCBOCHUA TUCHUIIJIMHBL 06y11a10m1/1171c51 JOJIKCH:

3HaTh: 0a30Bble NMPUHLMIBI MPOrPAMMHUPOBAHMS Ha S3bIKE BBHICOKOTO YPOBHSI; IJIaBHBIE
YIpPaBISIIOIINE  CTPYKTYphl — si3bika  Python;  npuHOMOBl  00BEKTHO-OPUEHTUPOBAHHOTO
IPOTPaMMHUPOBAHUS; aJITOPUTMBI OTIAJKU pa3pabaThIBa€MbIX MPHIIOKEHHH.

VYMeTh: MPUMEHSITh METObI 00paOOTKK M XPaHEHUs JaHHBIX s3bika Python; mpumensTs
S3bIK  TporpammupoBanust  Python, coBpemeHHBIE TPOrpaMMHBIE  Cpeibl  pa3pabOTKH
MH(OPMALIMOHHBIX CUCTEM M TEXHOJOTHMH JUIsi aBTOMAaTH3aluu OW3HEC-TIPOLIECCOB U PEIlEeHUs
JPYTUX NPUKJIAJHBIX 33]]a4 B IPO(pECCHOHATBLHON IEITEIbHOCTH; pa3padaTbiBaTh alrOPUTMBI JUIS
pelIeHus 3a/1a4 MOoCIe0BaTEIbHOTO U 00bEKTHO-OPUEHTUPOBAHHOTO ITPOTrPaMMUPOBAHHUSL, B TOM
yuciae Juis pa3padoTKW HHGOPMALMOHHBIX CHCTEM M aBTOMATU3allMU OW3HEC-TPOIECCOB,
pa3zpabarbiBaTh MOJEIN PENALMOHHBIX 0a3 JaHHBIX U MH(POPMAIIMOHHBIX XPAHWIUI Ha S3bIKE
BbICOKOTO ypoBHs Python.

Bragets: MeTomaMu MCIONIB30BaHUS si3bIKa IporpammupoBanus Python, coBpemeHHBIX
OPOTPaMMHBIX cpell pa3padOTKM HMH(MOPMAIIMOHHBIX CHCTEM U TEXHOJIOTHH; HaBBIKAMHU
pOrpaMMHPOBAHUs, OTJIAJKH U TECTHPOBaHMS Ha si3bike PYthONn, OCHOBHBIMH YIPaBIISIOIUMHE
CTpYKTypamu si3bika Python.



