MMWHOBPHAYKH POCCHUUA
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BbICOKOYpOBHEBBIE METOAbI HHPOPMATUKH U
NMPOrpaMMHUpPOBAHMA
pabouas mporpaMma JUCIUIIIUHBI (MOIYJIS)

3axperuiena 3a kadenpoit kadeapa IKOHOMUKHU, TYPU3MAa U NPUKJIATHOI UHPOPMATHKH

VueOHBIH 1aH 09.03.03_2019 829.plx
09.03.03 IlpuknagHas nHGOpMaTHKa
[Mpuknaanas vHPOPMATHKA B SKOHOMHKE

Kpanuduxanus dakanaBp

Dopma 00yueHus OuHast

OO011as TpyL0eMKOCTh 6 3ET

Yacos 1o yueOHOMY TUIaHy 216
B TOM YHCJIE:
AyJIUTOPHBIE 3aHATHS 100
caMocCTosITeNbHas pabora 78,5
4acoB Ha KOHTPOJIb 34,75

Pacrlpez[e.neﬂne YacoB JUCUHMIIMHBI 110 CeEMeCTpaM

Bune! kouTponst B ceMecTpax:

3K3aMEHBI 6

Cemectp 6(3.2)
(<Kypc>.<Cemectp Ha Kypce>) Utoro
Henens 21 4/6
Bun 3ansaruit v PII vI PIl
Jlexiyn 30 30 30 30
JlaGopaTopHbie 70 70 70 70
KoncynbTanmu (ams cryneHTa) 15 15 15 1,5
Kontposns camoctostenbHoi pabots! ipu nposeaeHuu | 0,25 0,25 0,25 0,25
aTTeCTAIlUH
KoHcynbranuu nepen 3Kx3aMeHOM 1 1 1 1
B ToM yucrne uHT. 20 20 20 20
HUroro ayn. 100 100 100 100
KonrakrtHast pabora 102,75 (102,75 [102,75 |102,75
Cawm. pabora 78,5 78,5 78,5 78,5
Yacsl Ha KOHTPOIb 34,75 34,75 34,75 34,75
Hroro 216 216 216 216
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1. HEJIN 1 3AJAYH OCBOEHUSA JTUCIIATIINHBI

1.1|enu: dpopMupoBaHHe y OyIyIINX CHEIHAINCTOB MPAKTHYECKUX HABBIKOB IO pa3paboTKe MPOrpaMMHOT0 00eCTICUeHHUS
(I1IO) nns perieHys 3KOHOMUYECKUX U PACUCTHBIX 3371a4 C IPUMEHEHUEM COBPEMEHHBIX METOJI0B U TEXHOIOT Ui
IIpOrpaMMUpOBaHUs, 00ydeHUe paboTe C HAy4HO- TEXHUYECKOU JINTEpaTypoll U TEXHUUECKOH JOKyMEeHTalueH no
nporpaMMHoOMY obecnedenuto [I9BM.

1.2(3a0auu: n3ydeHns: AMCUMIUTIHEI SBISETCS peain3aiys TpeOOBaHNH, YCTAHOBICHHBIX B KBAIM(HUKAIIIOHHON
XapaKTEepUCTHUKE, TIPH MOJr0TOBKE OaKaIaBpoOB B 00JIaCTH pa3padOTKU MPOrpaMMHOT0 00eCTICUeHHs B CHCTEMax
MAaIIMHHON 00pa0OTKH SKOHOMHUYECKOH U Ipyroi MH(OpMAaLUK, TPOSKTHPOBAHMUS B pa3pabOTKH 3TUX CHCTEM.

2. MECTO JUCIIMIIJINHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIL: b1.B

2.1| TpeboBanus K NpeABAPUTEJIbHOI MOATOTOBKE 00yJaIOIIET0oCs

2.1.1|ba3bI naHHBIX

2.1.2|Nudopmatika 1 IporpaMMHpOBaHHE

2.2| IncuMmIMHbI H MPAKTHKH, JUIsI KOTOPBIX OCBOEHHE JAHHOI JUCIMIIIMHBI (MOYJIsT) HEOOX0AMMO KAK
npeauecTByoniee:

2.2.1|TIporpaMmMHast HH>KSHEpHS

3. KOMIIETEHIIMY OBYYAIOLETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIIUTLIMHBI
(MOJLYJIST)

IIK-2: Cnocoden pa3p363TLlBaTb, BHEAPATH U aJalITUPOBATDH IPUKJIAITHOC MPOrpaMMHOE odecneueHue

N-1.1IK-2: Onpenesiet 3¢ peKTHBHBIE METObI, CIIOCOOLI H TEXHOJOTHH Pa3padoTKH, BHeAPEHUs U aJaNTaluu
NPUKJIATHOr0 IPOrPAMMHOI0 00ecneyeHust

OCHOBHEBIE METOAbI aJalTalruy MpUKIaJHOIO IMPpOrpaMMHOIo obOecreueHust

N1-2.1IK-2: PazpabaTbiBaeT 3¢ deKTHBHBIE AITOPUTMBI H IIPOrPaMMBbI ¢ HCII0Jb30BAHHEM COBPEeMEHHBIX TeXHOJIOT Ui
NMpOrpaMMHPOBAHNS.

COSI[aBaTL " IporpaMMHpOBaTh NPUITIOKEHUA T PCHICHUA MMPUKIIaAHbIX 3a/1a4;

N A-3.JIK-2: OcymecTBJsieT BHEAPEHHE M AIaNTAIMIO TPOrPAMMHOIO ofecriedeHusl ISl PelIeHHs] KOHKPETHBIX MPUKJIATHBIX
3aga4y

Hasbikamu pa3paboTKy, BHEAPEHHUsST U aAaNTalMy IPUKIATHOIO IPOrPaMMHOI0 00ecTIeueH s

IIK-9: CnocoGen mporpaMMHpPOBATH NPAJI0KEHUS U CO3AABATH MPOrPaMMHBIE MPOTOTHIIHI PeleHNHsI MPHKJIATHBIX 32124

NA-1.1IIK-9: OnpenensieT TpeGoBaHUS K MPHJIOKEHASIM H MPOrPaMMHBIM MPOTOTHIIAM PelleHHs] MPUKIATHBIX 3a1a4

OnpeaAciIsATbL OCHOBHBIC Tpe6OBaHl/lﬂ K CUCTEMaM U IMMPOTOTUIIAM

HNA-2.11IK-9: OcymecTBiasieT BIOOP METOA0B M MHCTPYMEHTOB IPOrPAMMHPOBAHUS M NPOTOTUNMPOBAHNUA B COOTBETCTBUM C
Tpe0OBaAHUSIMH /151 pellleHus] NPUKJIATHBIX 32124

Co3naBath ¥ IPOrpaMMHPOBATE MIPUIIOKEHUS ATl PEIICHHS IPUKIaAHBIX 3a/1a4;

pa3pabaThIBaTh aNTOPUTMBI PELLICHHUS ¥ IPOrPaMMHUPOBATh 334a4u 00paOOTKH JaHHBIX C IPUMEHEHHEM TEXHOJIOTHH BU3YaJIbHOTO
[IPOrpaMMHUPOBAHUS U METOAOJIOTMU 0OBEKTHO-OPUEHTHPOBAHHOTO COOBITUITHOTO IPOrPAMMHUPOBAHHS; BBIIOIHATS ~ TECTUPOBAHHE
1 OTJIAIKY Iporpamu;

HJI-3.1TK-9: PazpadaTbiBaeT NPUIIOKEHUST B COBPEMEHHBIX HHTEIPHPOBAHHBIX Cpeax

pa3padaTbIBaTh MPUIOKEHHS B COBPEMEHHBIX HHTETPUPOBAHHBIX Cpeaax

HN/-4.1IK-9: PazpadarbiBaer nporoTunbl UC B cO0TBeTCTBUM ¢ TPEGOBAHUSIMHU /LISl PellieHUsl PUKJIAIHBIX 32124

paspadateiBath nporotumna VC s pemenus NpuKIagHbX 33129

IIK-13: CniocodeH NpoBOAUTH TECTUPOBAHUE KOMIIOHEHTOB MporpaMMHoro odecnevenusi UC




HJI-1.1IK-13: OnpeaelisieT H 0CyLIeCTBJIsIeT BLIOOP COBPEMEHHBIX TEXHOJIOTHH U METO/0B TeCTUPOBAHMS,
cHelUaIu3HPOBAHHOIO IIPOIPAMMHOI0 obecnedeHus: aBToMaTu3anuu Tecruposanus UC.

OCHOBHEBIC TTOHSTHS TECTUPOBAHUA KOMIIOHCHTOB IPOrpaMMHOI'0 obecmeuenus C

HNJ1-2.JIK-13: IIpuMeHsieT 0CHOBHbIC HHCTPYMEHTAJIbHbBIE CPEeICTBA TECTUPOBAHUS KOMIIOHEHTOB NIPOrPAMMHOI0

ooecneuennss UC

HpOBOZ[I/ITL TECTUPOBAHNC KOMIIOHCHTOB IPOIrpaMMHOI'0 obecmeyenus NIC

NJ-3.1IK-13: Pa3padaTbiBaeT IporpaMMy H MeTOAMKY TeCTUPOBAHUS KOMIIOHEHTOB NIPOrpaMMHoOro odecneyenus MC

pa3pabaThIBaTh MPOrpaMMy TeCTUpOBaHks KoMIOHEeHT [10J1

NJ1-4.11K-13: TIpoBoguT TecTHPOBAHHE KOMIIOHEHTOB NPOrpaMMHOro odecnedenuss UC B cOOTBETCTBHH € IPOrpaMMOii 1

METOIMKON TeCTHPOBAHHA

HABbIKOM ITPOCKTUPOBAHUS U pa3pa60TKH IporpamMm, a TaKXKE UX TCCTUPOBAHHUS U BHCAPCHUA; CPEACTBAMU aHAJIN3a, IIPOCKTUPOBAHUS
" pcajindalilui NporpaMMHbIX CHUCTEM Ha OCHOBE 06’beKTHO-0pPIeHTPIp0BaHHOI>‘I MOACIU TPOrpaMMHUPOBaHUs,

4. CTPYKTYPA U COJEP)KAHME JUCOUTLIMHEBI (MOY.JIS)

Kon HaumenoBanue pasznesioB u TeM /Buj | Cemectp / | YacoB | Komneren- | Jluteparypa | Uurte | Ipumeuanue
3aHATHS 3aHATHA/ Kvne 10070 DAKT.
Pa3nen 1. OcHOBBI
nporpamMuposanus Python
11 TuIbl JAHHBIX U COCTABHBIE 00HEKTHI 6 2 NA-1.11IK-2 [JI1.1J12.1 JI12.2 1
Python WJ1-2.1IK-2
Beox u BeIBOZ Ha Python. WJ1-3.1IK-2
dopmaTHpPOBaHHBIN BBOJ U BHIBOJ. Na-1.11K-9
Tunwmzanus Python. CrenpanbsHbie TATIBL Na-2.11K-9
Hucna: 1ienple, ¢ MIaBaoei TOYKol 1 NI-3.11K-9
KoMIUTeKcHOE. CTPOKH. Na-4.11K-9
IocnenosarenbHOCTH. OTOOpAKEHHMSI. Na-1.I1K-13
Apudmerrueckre BhIpasKeHHS. Na-2.I11K-13
CocraBHble 00beKThI. CITUCKH. WNa-3.11K-13
JlononHUTENbHBIE BO3MOXXHOCTH TPU Na-4.11K-13
KOHCTPYUPOBAHHH cHCKOB. KopTexu.
MmuoxecrBa. CroBapu. Daiinbl.
BcrnomorartenbHbIe THITBL.
Crexu. Ouepenu. Pabora c ¢aiinamu Ha
JICKe
IpesenTanus /Jex/
1.2 THIBI JAHHBIX U COCTaBHbIE 00BEKTHI 6 4 Ua-1.11K-2 [JI1.1J12.1 J12.2 0
Python Beox u BeBox Ha Python. na-2.11K-2
®dopmaTHpPOBAHHBIN BBOJ M BBIBOJ. Na-3.11K-2
Tunuszanus Python. CrieriabHbIE THITBL WUa-1.11K-9
Yucna: 1iensle, ¢ IIaBaromeil TOYKoi 1 Na-2.11K-13

komruiekcHoe. CTpoKwu.
IMocnenosarenbHOCTH. OTOOPAKEHHMSI.
ApudpmMeTrndecKue BBIpaKEeHHS.
CoctaBHbIe 00beKTHI. CITUCKH.
JononHuTenbHbIE BOSMOKHOCTHU TIPH
KOHCTPYMPOBaHHH clHcKOB. KopTexu.
MmuoxectBa. CioBapu. Daitibl.
BcrnomoratenbHbIe THITHL.

Crexu. Ouepenu. Pabota ¢ daiinamu Ha
JIICKE

/J1ab/




1.3

THIIBI JAHHBIX U COCTABHBIE O0BEKTHI
Python Beox u BeiBOx Ha Python.
DopMaTHPOBAHHBIN BBOJ U BBIBOJ.
Tumuszanus Python. CrierpansHbie THITHL
Yucna: mensle, ¢ IIaBarollel TOUKON 1
komIuiekcHoe. CTPOKH.
TocnenoBatenpHOCTH. OTOOpAKEHUS.
Apudmerrdeckue BbIpaXeHHs.
CocraBHbIe 00BEKTHI. CIIHCKH.
JlononHuTeNbHBIE BO3MOXHOCTH NPU
KOHCTPYHpPOBaHUM cruckoB. Kop-Texu.
MpmuoxectBa. CrioBapu. Daiinbl.
BcnomoraTenbHBIC THITBI.

Crexu. Ouepernu. Pabora c ¢aiinamu Ha
JIACKE

Brinonnenue 3a1a4 Ui UHIUBHLYaIbHOM
paboTbI

/Cp/

VI-1.11K-2
W/1-2.T1K-2
WJ1-3.T1K-2
W/1-1.1IK-9

WJ1-2.T1IK-13

JI1.1J12.1 J12.2

1.4

VYcraHoBKa U HacTpoiika cpeny
nporpammupoBanust Python 3HakomcTBo ¢
nHTepdeHcoM cpepl MPOrpaMMUPOBAHHS
Python. 3amyck nporpamMm, HalMCaHHBIX Ha
Python gepe3s komanauyio ctpoky OC.
Crannmaptaeie moaysu Python. 3arpyska
MoayJiell B cpeay porpaMMHUPOBaHUS U
BBINIOJNIHEHUE (QYHKIMA Moay:s. /JIab/

V-1.1K-2
WJI-2.1IK-2
WJ1-3.TIK-2
WJI-1.TIK-9
WJ1-2.TIK-13

JI1.1J12.1 J12.2

15

Ynpasistoniye KOHCTPYKLIHIH X0J0M
BBITIONHEHUs Tporpamm Ha Python TTosHoe
U HETIOJIHOE BeTBJIeHHe. Peanuzanus
MHOI'OBapUaHTHOIO BEIOOpA uepe3
BeTBJeHus. [lapameTpruyeckuii UK ¢
BapHaTHUBHON W 0e3 BapUaTHUBHOW YacCTH.
Hukn ¢ mpenycnoBuem. Komanabt
IpepBIBaHMS LIUKIIA U €€ IPOLODKEHUS CO
cnenyroreit urepauuu (break, continue).
BrinonHeHne KOMaHA BHYTPH KOHTEKCTa
(with). O6paboTKa KCKIIIOUEHHH B
nporpaMmax. BeTpoeHHble THITBI
HCKJIIOUEHUH U OnpeesieHue HOBBIX
nckmoueHuit. /JIex/

- 1.1K-2
WJ-2.TTK-2
WJ-3.11K-2
M- 1.1IK-9
WJ1-2.T1K-13

JI1.1J12.1 J12.2

1.6

Yrpapnsroniue KOHCTPYKLIHIH X0J0M
BBITIOJTHEHHUsI iporpamm Ha Python IomnHoe
1 HEMOJHOe BeTBNIeHUe. Peannzanus
MHOT'OBapHaHTHOT'O BEIOOpaA Yepes
BetBieHus. [lapa-mMeTpruyeckuii UK ¢
BapUAaTUBHOU U 0€3 BapHaTUBHOM YaCTH.
Hwkn ¢ mpexycnoBuem. Komauast
IIpepHIBaHMA LIMKJIA U €€ TPOAOJLKEHHS CO
cnemnyroreit ureparu (break, continue).
BrimonHeHne KOMaH BHYTPH KOHTEKCTA
(with). O6paboTka MCKITIOYeH I B
nporpamMMax. BeTpoeHHbIe THITBI
WCKIIIOUEHUH U OnpeiesIeHue HOBBIX
ucKoueHnii. Merox npoektoB. Pabora Hax
WH/IMBUAYaJbHBIM 3a/1aHueM /J1a6/

WJ-1.1K-2
WJ-2.1TK-2
WJ1-3.11K-2
WJ-1.1IK-9

WJ1-2.T1K-13

JI1.1J12.1 J12.2




1.7

VYrpasistoniye KOHCTPYKIHUU XOJ0M
BBIIIOJIHEHHsI porpamm Ha Python IMonxoe
U HENoJIHOe BeTBIeHue. Peannzanus
MHOT'OBapPHaHTHOTO BEIOOpA depe3
BeTBieHu. [lapa-MeTpudeckuil DUk ¢
BapUATHBHON 1 O€3 BapHATHBHOM YacTH.
Iuxn ¢ npegycnosueM. Komanael
IIpepbIBaHMs LIMKJIA U €€ IPOAODKEHUS CO
cnenyroreit urepanuu (break, continue).
BeinonHeHue KOMaH BHYTPU KOHTEKCTa
(with). O6paboTka UCKITFOYCHHIA B
nporpamMMax. BeTpoeHHble TUIIBL
HCKIIIOUEHUI! U ONpeNeICHUE HOBBIX
HCKJIIOYEHHH.

BeinonHenne 3a1a4 Ui HHAWBHIYaIbHOM
pa6otsr /Cp/

VI/I-1.1IK-2
W/1-2.T1K-2
WJ1-3.T1K-2
W/1-1.1IK-9
WJ1-2.T1IK-13

JI1.1J12.1 J12.2

1.8

Ionb3oBatenbekue GyHKIMHU U OCHOBBI
(YHKIIMOHAIBHOTO IIPOrPaMMUPOBAHUS
Omnpenenenye noab30BaTENbCKUX
¢ynkumii. [lepenaua napaMeTpoB 1 BO3BpaT
pe3ysIbTaToB. 3HAYEHHS apI'yMEHTOB
¢yHKIMY 10 yMonyaHuto. IIpon3BosibHbIH
Ha0Op apryMeHToB. FIMeHOBaHHbIE
aprymenTsl. [IpaBuia BUAUMOCTH.
OyHKIMH, KaK OOBEKThI U 3aMbIKaHHS.
Jexoparopsl. UtepaTopsl. I'enepaTops! u
conporpaMmsl. I'eHepaTophl CIIHUCKOB.
Beipaxenusi-reneparopsl. /JIex/

V-1.1K-2
WJI-2.1IK-2
WJ1-3.TIK-2
WJI-1.TIK-9
WJ1-2.TIK-13

JI1.1JI2.1 J12.2

1.9

INonp3oBatenbckue GYHKIMHU U OCHOBBI
(YHKIIMOHATBHOTO IPOrPaMMHPOBAHUS
Omnpenenenye noab30BaTENbCKUX
¢yskumii. [Tepenaua napaMeTpoB U BO3BpAT
pe3ysbTaToB. 3HAYEHHS apI'yMEHTOB
GbyHKIMY 10 yMOnm4YaHuto. [Ipon3BobHbII
HaOop aprymeHTOB. FIMEeHOBaHHBIC
aprymenTsl. [IpaBuna BUAXMOCTH.
OyHKINH, KaK OOBEKThI U 3aMbIKaHHS.
Hexopatopsl. UtepaTopsl. ['enepaTops! u
conporpaMmsl. ['eHepaTopbl CIKCKOB.
Bripaxxenusi-reneparopsl. Metox
mpoekToB. PaboTa Hal MHAWBUIyaJIbHBIM
3aganueM /Jla6/

WT-1.1K-2
WJ-2.TTK-2
WJ-3.11K-2
WJ-1.1IK-9
WJ1-2.T1K-13

JI1.1J12.1 J12.2

1.10

[Nonp3oBatenbekue GYHKIUHM 1 OCHOBBI
(YHKIIMOHATBHOTO IPOrPaMMHPOBAHUS
OmnpeneneHne Moab30BaTENbCKIX
¢yskumit. [Tepenaua napaMeTpoB U BO3BpAT
pe3yibTaToB. 3HAYECHHS apIyMEHTOB
¢GbyHKIMKM 10 yMOM4YaHuto. [Ipon3BoIbHbII
Habop aprymeHToB. lIMeHOBaHHbIE
aprymenTsl. [IpaBuna BUAIMOCTH.
OyHKINH, KaK OOBEKTHI U 3aMbIKaHHS.
Hexopatopsl. UtepaTopsl. ['enepaTopsr u
conporpaMmel. ['eHepaTopbl CIKCKOB.
BripakeHuns-reHepaTopsl.

Brimonnenue 3anad 1151 HHIUBUAYATBHON
pabotsr /Cp/

WJ-1.1K-2
WJ-2.1TK-2
WJ1-3.11K-2
WJ-1.1TIK-9
WJ1-2.T1K-13

JI1.1J12.1 J12.2

Pazgen 2. Ilpumenenne s3pika Python B
Pa3IUYHBIX 00JIACTAX 3HAHUI




2.1 MartemaTryeckre Moaynu Monyib ducen ¢ WA-1.1IK-2 [JI1.1J12.1 J12.2
rutaBaroleii Touxorr Decimal. Momyib NJI-2.11K-2
panoHanbHbIX yrces Fractions. Momyib NJI-3.T1K-2
CTaHIAPTHBIX MATEMAaTHIECKHUX (YHKITHI NI-1.11IK-9
Math. Momynb aGeTpakTHBIX 6a30BBIX N-2.11K-13
kitaccoB Numbers. Moayis
TiceBIOCTy4YaiHbIx uncen Random. Monyis
JUISL pabOTHI ¢ KOMIUIEKCHBIMH YHCITaMH
CMath. Moayss st paGoThl ¢ MaccUBaMu
Array. Moxymb COPTHPOBKH CITHCKOB
Bisect. [Tpesenrarus /Jlex/

2.2 MaremaTtudeckre MOAYIM Moaynb 4ucen ¢ WA-1.1IK-2 [JI1.1J12.1 J12.2
ruraBaroieit rouxkort Decimal. Moayib NJ-2.11K-2
panoHanbHbIX yrces Fractions. Moayiib NJI-3.11K-2
CTaHIAPTHBIX MATEMAaTHIECKHUX (YHKIHI N-1.11IK-9
Math. Momyis aGeTpakTHBIX 6a30BBIX NI-2.11K-9
xiraccoB Numbers. Monyib WI-3.11K-9
nceBaoCIyJaiHpIx dncen Random. Moxyib N-4.11K-9
Ui pabOThI C KOMITIEKCHBIMU YHCIIAMH nJI-1.11K-13
CMath. Monysb mist paGoThl ¢ MacCHBaMH NJI-2.11K-13
Array. Monyib COPTUPOBKY CIIMCKOB N/-3.11K-13
Bisect. Merox npoexroB. Pabora Haz N-4.11K-13
WHIMBUIYaJbHBIM 3a1aHueM /J1ao/

2.3 MaremaTtuyeckre MOAY M Moaynb 4ucen ¢ Wa-1.1IK-2 [JI1.1J12.1 J12.2
aBaromieit Toukoit Decimal. Moxyis nJ-2.11K-2
pauroHanbHbIX yrces Fractions. Moayiib nJ-3.11K-2
CTaHJApPTHBIX MaTeMaTHYECKUX QYHKLUIA na-1.I1K-9
Math. Momyss aGCTpakTHBIX 0a30BBIX nJ-2.11K-13
kiaccoB Numbers. Moayis
TiceBI0CTyYaiiHbIxX uncen Random. Monyiib
IU1s1 pabOThI ¢ KOMITJIEKCHBIMH YUCIaMHU
CMath. Moayib mjist paGoThl ¢ MACCHBaMH
Array. Monyib COPTHPOBKH CITHCKOB
Bisect.

Brimonnenue 3aaa4 Ui UHAUBULyalbHOU
pabots1 /Cp/

2.4 Python st ananusa gaHHBIX WI-1.1IK-2 [JI1.1J12.1 J12.2
D dextruBHBIE OMONINOTEKN paOOTHI C Na-2.11K-2
nmanHbpIME Ha Python: numpy, pandas. NJ-3.11K-2
Busyanu3zanust nansbix Ha Python /Jlek/ Na-1.11K-9

na-2.11K-13

2.5 Python st aHanHM3a JaHHBIX NA-1.1IK-2 |JI11.1J12.1 J12.2
D dexrrBHBIE OMONINOTEKN PaOOTHI C Na-2.11K-2
nmauHbpIME Ha Python: numpy, pandas. NJ-3.11K-2
Busyanu3zanust nanseix Ha Python /JT1a6/ Na-1.11K-9

na-2.11K-13

2.6 Python st amanm3a JaHHBIX NA-1.1IK-2 |JI11.1J12.1 J12.2
Db dexrruBHBIC OMONINOTEKN PAOOTHI C Na-2.11K-2
nmaHHbpIME Ha Python: numpy, pandas. n-3.11K-2
Busyanusarms naHHsix Ha Python Na-1.11K-9

na-2.11K-13
Brimonnenue 3a1a4 Ui UHIUBHLyaIbHOM
pabotsr /Cp/

2.7 Python  my1st 5KOHOMHKO-MaTeMaTHYECKHX Ua-1.11K-2 [J1.1J12.1 J12.2
METOI0B 1 Mozereit Python B skonoMuKo- Na-2.11K-2
MaTeMaTHYeCcKuX pacuerax. JluckperHon Na-3.11K-2
MaTteMaTHke. Pabora ¢ rpadamu Na-1.11K-9
IpesenTanus /Jex/ Na-2.11K-13




2.8 Python  my1st 3kOHOMHKO-MaTEMATHIECKUAX 10 Wa-1.11K-2 (JI1.1J12.1 J12.2
MeTo/10B ¥ Mozesei Python B skoHoMuKo- na-2.11K-2
MaTEMaTHYECKUX pacueTax. JAuCKpeTHOU N-3.11K-2
MarteMaruke. Pabora ¢ rpadamu Merox NI-1.11IK-9
npoekToB. PaboTa Ha/l HHAWBUIYaIbHBIM nJ-2.1K-13
3aganueM /J1a6/

29 Python  m1st 3kOHOMHKO-MaTEMAaTHIECKAX 11,5 | UA-1.10IK-2 |JI1.1J12.1 JI2.2
MEeToI0B M Mozesei Python B skoHoMuKo- NJ-2.11K-2
MaTeMaTH4YEeCKuX pacueTax. J{uckpeTHon NJI-3.11K-2
MateMatuke. Pabora ¢ rpadamu NI-1.11IK-9

nJ-2.11K-13
Beinonnenue 3a1a4 Ui UHIUBHLYaIbHOM
pa6otsr /Cp/
2.10  [Python nas Internet Web- 3 WA-1.1IK-2 [JI1.1J12.1 J12.2
nporpammupoBanue.  IIpesenramst /JIex/ NJI-2.11K-2
NJI-3.11K-2
nJI-1.1IK-9
NJI-2.11K-13

2.11  [Python nas Internet Web- 8 WI-1.1IK-2 [JI1.1J12.1 J12.2
TporpaMMupoBaHue. MeTo1 IpOEeKTOB. NJI-2.11K-2
PaboTa Haj MHIUBHITYaIbHBIM 33 JaHHEM NJI-3.11K-2
/J1a6/ na-1.I1K-9

nJ-2.11K-13

2.12  [Python mas Internet Web- 10 Wa-1.1IK-2 [JI1.1J12.1 J12.2
IIPOrpaMMUpPOBaHUE. na-2.11K-2

nJ-3.11K-2
Brinonnenue 3ana4 1151 ”HIUBUAYAIBHOM NI-1.11K-9
pabotsr /Cp/ nJ-2.11K-13

2.13  |Python u co3manue rpaduyeckux 3 WI-1.1IK-2 [JI1.1J12.1 J12.2
npunoxenui [pezenranus /Jex/ Na-2.11K-2

na-3.11K-2
na-1.11K-9
na-2.11K-13

2.14  |Python u co3manue rpaduyeckux 8 WI-1.1IK-2 [JI1.1J12.1 J12.2
npuiokeHuit. Meron npoektos. Pabora Na-2.11K-2
HaJ UHIMBUYaJbHBIM 3a1aHueM /J1ab/ Na-3.11K-2

na-1.11K-9
na-2.11K-13

2.15  |Python u co3manne rpaduaeckux 9 NA-1.1IK-2 |JI11.1J12.1 J12.2
MIPUIIOKECHUIM Na-2.11K-2

na-3.11K-2
BrimonHeHue 3a1a4 Ui HHAWBUIYaTbHOH na-1.1IK-9
pabotsi /Cp/ na-2.11K-13

2.16 Pabora ¢ 6a3amu qaHHbIX /JIex/ 4 Ua-1.11K-2 [J1.1J12.1 J12.2

na-2.11K-2
na-3.11K-2
na-1.11K-9
na-2.11K-13

2.17  |Pabora c 6a3amu naHHBIX/ Meton 8 nA-1.1IK-2 |JI11.1J12.1 J12.2
poekToB. PaboTa Ha/l UHIUBUIYaTbHBIM Na-2.11K-2
3ananueM /J1ab/ Na-3.11K-2

na-1.11K-9

WJ1-2.TTK-13




2.18 Pabora ¢ 6a3aMu JaHHBIX 9 WNI-1.11K-2 [JI11.1J12.1 JI2.2
na-2.11K-2
Beinmonsenue 3a1a4 U1l THIUBUAYAIBHON NJI-3.T1K-2
pa6otsr /Cp/ na-1.11K-9
nJa-2.11K-13
2.19 [Pabora c TEKCTOBBIMH JaHHBIMU 3 WA-1.1IK-2 [JI1.1J12.1 J12.2
Konuposku cumpoios Ha Python. NJ-2.11K-2
Onepauun Haj ctpokamu. CTaHIapTHBIE NJI-3.11K-2
Moy o6paborku crpok String u Codecs. NA-1.IK-9
Monynb npuOIU3UTENBHOTO CPABHEHHS nJ-2.11K-13
nByx crpok DiffLib. /JIex/
2.20 Pabota ¢ TeKCTOBBIMU JaHHBIMHU 6 WN-1.11K-2 [JI11.1J12.1 J12.2
Konuposku cumpoios Ha Python. NJ-2.11K-2
Onepanun Haj ctpokamu. CTaHIapTHBIE NJI-3.11K-2
Moxynu 06pabotku cTpok String u Codecs. NA-1.IK-9
Monynb npuOIU3UTENBHOTO CPABHEHHS NJI-2.11K-13
nByx crpok DiffLib. /JIa6/
2.21 Pabota ¢ TeKCTOBBIMU JaHHBIMHU 8 WI-1.1T1K-2 [JI11.1J12.1 J12.2
Konuposku cumeoios ua Python. NJI-2.11K-2
Onepanun Haj ctpokamu. CTaHIapTHBIE NJI-3.11K-2
Moxyiu 00pabotku crpok String u Codecs. WJI-1.1IK-9
Momynb npuOIU3UTENBHOTO CPABHEHHS nJ-2.11K-13
nByx crpok DiffLib.
BeimosnHeHHe 3314 T MHAWBHIYaTbHOMH
pabotsr /Cp/
Paznen 3. Koncyabranun
3.1 Koncynpranus no aucuumuinae /Konc/ 15 | UA-1.1IK-2 |JI1.1J12.1 JI2.2
na-2.11K-2
na-3.11K-2
na-1.11K-9
na-2.11K-9
na-3.11K-9
na-4.11K-9
na-1.11K-13
na-2.11K-13
na-3.11K-13
na-4.11K-13
Pazgeu 4. IIpomMe:kyTOUHASI aTTECTALMS
(3k3aMeH)
41 IMoaroroeka k 3x3amMeHy /Ik3ameH/ 34,75 | UO-1.1IK-2 |JI1.1J12.1 J12.2
na-2.11K-2
na-3.11K-2
na-1.11K-9
na-2.11K-9
na-3.11K-9
na-4.11K-9
na-1.11K-13
na-2.11K-13
nAa-3.11K-13

WJ1-4.TTK-13




4.2

Koutpons CP /KCPATT/

6 0,25

VII-1.11K-2
W/1-2.T1K-2
WJ1-3.T1K-2
W/1-1.1IK-9
W/1-2.T1K-9
1J1-3.T1K-9
W/1-4.TIK-9
WJ1-1.1IK-13
WJ1-2.11K-13
WJ1-3.11K-13
WJ1-4.TIK-13

JI1.1J12.1 JI12.2

4.3

KonrtakTHas pabota /KoHCOK/

V-1.1K-2
WJ-2.1IK-2
WJ1-3.TIK-2
WJI-1.1TK-9
WJ1-2.TTK-9
WJ1-3.TIK-9
W/1-4.TTK-9
WJ1-1.11K-13
W/1-2.11K-13
WJ-3.TIK-13
WJ1-4.TIK-13

JI1.1J12.1 J12.2

5. ®OHJ] OIEHOYHEIX CPEJCTB

5.1. KoHTpo/IbHBIE BONIPOCHI U 3aaHUS

Tuns! JaHHBIX.

Ilepemennsie.

UucnoBbIe TUIBI JAHHBIX.

Onepanyy HaJ YUCIOBBIMH THIIAMU TaHHBIX.
Crtpokw.

Crpoku unicod.

BriBoa naHHBIX.

BBon naHHBIX.

®dopMaTHpOBaHHBIN BBOJ/BBIBO/I.

Crmcku.

Bripakenus B ciickax.

Omneparop del.

Hcnonb30BaHue CIHUCKOB, KAK CTEKOB.
Hcnonp3oBaHue CrMCKOB, Kak ouepeeit

Omnepanyy cpaBHEHUs ISl CIICKOB

Jlnamna3oHsl.

17 .Koprexu. Otianune KopTexei oT clioBapei
CrnoBapu.

Omneparop if. OcobeHHOCTH OIepaTOpOB CPABHEHHMS.
Omneparopsr 1ukiaa. Omeparop for. Omeparop While.3aBeprienne ukia.
IIponomxkenne mukma. Omneparop pass.
Onpenenenue GyHKIMH.

[IpocTpaHcTBO UMEH ()YHKIIUH.

[lepenaya mapameTpos.

Iepenaua B GyHKLIHUIO MEPEMEHHOTO YUCIIa apTyMEHTOB.
DneMeHTH! (PYHKIHOHAIBHOTO TPOrpaMMHUP OBaHHS.
Crangaptasie Mmomyau Python.

Cranmaptabie Moayu o0pabotku cTpok String u Codecs
Monynb ajis paboThl ¢ MaccuBamu Array

Monyns copTupoBKHU crrckoB Bisect

Monyis as pabotst ¢ Web

Monynb ais pabotet ¢ BJ1

5.2. TeMbl NUCbMEHHBIX padoT

He npenycmorpeno

DoH/I OLICHOYHBIX CPEJICTB




®docer XpaHATbCA OTACJIbHBIM JOKYMEHTOM

6. YYAEBHO-METO/IMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO YJIS)

6.1. PexomeHnayemas iuTepatrypa

6.1.1. OcHoBHas JluTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue W3natenscTBO, rox 3. agpec
JI1.1 |CysuP.A. SI3pik porpammupoBanus Python Mocksa: Uureprer-  [http://www.iprbookshop.ru
YHuBepcurer /52211 .html
NHbopMaImoHHbIX
TexHnonmoruit
(MHTYUT), 2016
6.1.2. /lonoJHUTE/ILHAS JIUTEPATYPa
ABTOpBI, COCTaBUTEIH 3ariaBue W3natenscTBo, rox 3. agpec
JI2.1 |Makkumu Yac, Python u ananu3 nandbix: HaydHoe u3manue |CapaTos: http://lwww.iprbookshop.ru
CrunkrHa A. Ipopobpazosanue, |[/88752.html
2019
JI2.2 |Ulemynsko B.M. SI3BIK IIPOrpaMMHUPOBAHMS BEICOKOTO ypoBHS |PocToB-Ha-JloHYy: http://www.iprbookshop.ru
Python. ®yHKImH, CTPYKTYpHI JaHHBIX, W3 narenbeTBo /87530.html
JIOTOJIHUTENbHBIE MOLYH: yueOHoe nocobue |FOxHOro
(henepanbHOrO
yHuBepcutera, 2017
6.3.1 IlepevyeHb NpPOrpaMMHOro oGecnedeHust
6.3.1.1|MS WINDOWS
6.3.1.2| Aunexc.bpayzep
6.3.1.3|Python
6.3.1.4
6.3.1.5|Kaspersky Endpoint Security mnst 6usneca CTAHIAPTHBIN
6.3.1.6|MS Office
6.3.1.7|NVDA
6.3.2 [lepeyens nHGOPMAUOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1|ba3a naHHbIX «OnekTpoHHas Oubmuoreka ['opHO-ANTalCKOr0 TOCY1IapCTBEHHOTO YHHUBEPCUTETA)
6.3.2.2|OnekTponHo-6ubnuorednas cucrema [IPRbooks

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

Kelc-MeTo T

MIpe3eHTALUS

8. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUTIIJIMHBI (MOIYJIS)

Homep ayautopuu

Ha3nauenmue

OCHOBHOE OCHAILIEHHE

319 A2

KomnerotepHsriii knacc. YueOHas
ayANTOPUS JUIS TIPOBEICHUS 3aHATHH
JICKIMOHHOTO THUMNA, 3aHATHH
CEMHHAPCKOT'0 THIIA, KypCOBOTO
MIPOEKTUPOBAHUS (BBITTIOITHEHHUSI KYPCOBBIX
paboT), TPYIIIOBHIX W WHIANBUAYAIBHBIX
KOHCYJBTAINH, TEKYIIEro KOHTPOJIS U
MPOMEXYTOUHOM atrecTaiuu. [lomemenue
JUISl CAMOCTOSTENEHOM padoThI

Pabouee mecto nmperomaBatens. [locagounsie MecTa
o0y4aromuxcs (0 KOMMYECTBY 00 YJaOIIHXCS).
KommbroTepsl, HHTEpaKTHBHAS TOCKA C IIPOSKTOPOM,
MOIKITFOUEHNE K CETH WHTSPHET




9. METOANYECKHUE YKA3AHUA JJIS1 OBYYAIOIIUXCS 110 OCBOEHHIO TUCIIUITJIMHBI (MO YJIS)

1. TlraHwpoBaHHME W OpraHW3alMs BPEMEHH, HEOOXOMUMOTO [UISi W3YYCHUS JWCIUTUIMHBL
PexomeHIyercss cremyrommM 00pa3oM OpraHH30BaTh BpeMs, HEOOXOAMMOE [UIS H3Y4YCHHS
JIACIATUTHBIL:

VI3ydeHne KOHCIEKTA JICKIIUH B TOT YK€ JieHb, rmociie ekmuu — 10-15 MumyT.

VI3ydeHune KOHCIEKTa JICKIIUH 3a JACHb Iepe] cienyronieit nekmmei — 10-15 MunyT.

VI3ydeHne TeopeTHueckoro MaTepraa o y4eOHUKY U KOHCIIEKTY — | Jac B HEIEIIO.

INoxroroeka k ladbopaTopHOMY 3aHATHIO — 30 MUH.

Bcero B Hezienmto — 2 yaca 55 MUHYT.

2. OnucaHue mOCIENOBATEIbHOCTH JSHCTBUN CTyAEHTa («CLiEHapUil H3ydeHUs

JICIIATUTAHBIY ).

I1py M3y4eHNN TUCIUILIMHEL O4EHb ITOJIE3HO CAMOCTOSTENIBFHO H3y4aTh MaTepra, KOTOPHIH erie

He MpoYnTaH Ha Jekimy. Toraa ieknus Oyaer ropasno noustHee. OTHAKO Jerde nNpu H3y4eHuH

Kypca ClIe/IOBaTh N3JI0KEHUIO MaTepralia Ha JICKIUH. 1 TOHMMaHus MaTepuaia ¥ KaueCTBEHHOTO

€ro YCBOCHHUSI PEKOMEH TyeTCsl TaKasl OCIIeA0BATENEHOCTD ICHCTBHIL:

1. Tlocne mpocTyIMBaHUS JICKIIMK ¥ OKOHYAHUS y4eOHBIX 3aHATHH, IPH OATOTOBKE K 3aHATHSIM
CIIEYIONIEro JHs, HY)KHO CHadaja IPOCMOTPETh M OOZyMaTh TEKCT JICKIHH, IIPOCITYIIaHHON
ceroas (10-15 munyr).

2. Tlpm mOATOTOBKE K JICKIMM CICAYIOUIEr0 [JHs, HYKHO IPOCMOTPETh TEKCT HpeIbIIyIeh
JIEKIWH, TIOIyMaTh O TOM, Kakasi MOKET ObITh TeMa cienyromeid jgekunu (10-15 MunyT).

3. B Teuenue Henmenu BHIOpATh BpeMs (1 9ac) it paboTHI ¢ IUTEPaTypOil MO aITOPHTMUYCCKUM
MeToziaM B OHOJIHOTEKE MITH N3YYUTh JIOTIOJTHUTEIBHYIO JINTEPATYPY B IEKTPOHHOH (opme.

3. Meronmdeckre peKOMEHIAINH 110 OATOTOBKE CEMHHAPCKUX M IPAKTHYECKHUX 3aHATHH.

ITo pmaHHOMY Kypcy IpPEIyCMOTpPCHBI JabOpaTOpHBIC 3aHATHS B KOMIBIOTEPHOM Kiacce. Ilpu
MOJrOTOBKE K J1a0OPAaTOPHBIM 3aHATHAM CIENyeT M3YYHTh COOTBETCTBYIOIIMH TEOPETHYCCKUIA
MartepHa 1o 36Ky nporpaMmupoBausi Python.

TeopeTnueckuii MaTepuai Kypca CTAHOBUTCS OOJiee MOHATHBIM, KOT/Ia IOMOIHUTEIBHO K
MPOCITYITHBAHUIO JICKIIMH ¥ U3Y4CHHUIO KOHCIICKTA, M3YYalOTCs U KHUTH 110 IPOTPaMMHUPOBAHHIO.
Jluteparypy 1o Kypcy «SI3bik mporpaMmmupoBaHusi Pythony pexomeHayercst u3y4aThb Ha caiftax
http://www.python.org/ , http://www.enthought.com/products/epdlibraries.php , kotopsie comepskar

B CBOOOJTHOM JIOCTYIIE BCE HEOOXOAWMBIC AUCTPUOYTHBBI, IOJHYI HHOOPMAIUIO W YPOKH IO
MpOrpaMMHUPOBaHHUIO Ha si3bike Python. Tose3Ho KCmoIb30BaTh HECKOIBKO YIEOHUKOB MO KYpCY
«IIporpammupoBanue Ha Pythony». Oanako jierde ocBOUTh KypC MPUIEPKUBASACH OJHOIO Y4eOHHUKA 1
KOHCIEKTa. PekoMenayeTcs, KpoMe «3aydrBaHUs» MaTepuaia, JOOUThCS COCTOSHUS TOHUMaHUS
n3y4aeMoil TeMbl TUCUUILIMHBL. C 3TOH LIENbI0 PeKOMEHAYETCS IOCIIE H3YIEHHUs 04epPEeJHOTO

naparpada BBIIIOIHUTE HECKOJIBKO MPOCTBIX YIIPAXXHEHUH 110 IPOrpaMMHUPOBAHHUIO HA JTaHHYIO TEMY.
Kpome Toro, oueHb Mose3HO MBICIICHHO 33/1aTh ce0e CIeAyrolIre BOPOCHI (U MOnpodoBaTh

OTBETHUTh HAa HUX): O UeM ATOT naparpad?, Kakue HOBbIC IIOHATHS BBEICHBI, KaKOB X cMbIci?. [Tpu
H3y4EeHHH TEOPETUUECKOro MaTepraa BCeraa Hy)KHO PUCOBATh CXEMbI MM TPAUKH.

Heo0xonuMo n3y4auTh 1a00paTopHyIo paboTy MPEAbIIYIIEro 3aHATUS U BBISICHUTH T€ BOIIPOCHI,
KOTOpbIE IOKA3aJIMCh HEMOHATHBIMHU. [101e3H0 BHAaYase NOMbITaThCs HANMMCATh IIPOrPaMMHBIH K0T
CaMOCTOSITENbHO, @ 3aTeéM CPaBHUTb €ro ¢ TeM, 4YTO ObLI PAacCMOTPEH Ha MNpPEAbIIYyIleM 3aHATUH.
Takoii moxxonq MO3BOMSET CTyIOEHTaM OBICTPEE OCBOUTH AaITOPUTMHUYECKHE METOIBl SI3bIKa U
COKPATHUTh BPEMs Ha €T0 U3yUCHHE.

4. Pexomenpanuu o pabote ¢ uteparypoi. Teoperndeckuid MaTepuan Kypca CTaHOBUTCS

Oosee MOHATHBIM, KOTAa AOTOIHUTEIBHO K MPOCTYIINBAHUIO JICKIUH U U3YIEHHIO KOHCIIEKTa,
M3y4al0TCsA ¥ KHUTH [0 POrpaMMUpPOBaHuUI0. JInTepaTypy 1o Kypcy «SI3bIK MporpaMMHpOBaHUS
Pythony» pekomenmyetcs u3ydaTp Ha caiitax http://www.python.org/ ,
http://www.enthought.com/products/epdlibraries.php , kotopsie comepskaT B CBOOOIHOM TOCTYIIE

BCE HEOOXOAWUMBIC JTUCTPUOYTHBBI, TIONHYIO HHPOPMAIIMIO W  YPOKH IO IPOrpaMMHUPOBAHHIO HA
si3pike Python. Tloie3Ho nemonp30BaTh HECKOIBKO yI€OHHUKOB 110 Kypcy «IIporpaMmupoBaHie Ha
Pythony. Onxako nerde 0OCBOUTH KypC MPUACPIKUBAsACH OMHOTO YYCOHHUKA M KOHCIICKTA.

Pexomenayercst, KpoMe «3ayduBaHUS» MaTepraia, JOOUTHCS COCTOSHUS MOHUMAHHS H3ydaeMon

TeMbI AUCHMIUTHHEL. C 5TOH [enblo PEeKOMEHIYETCsl IOCIIe U3YUeHUs OuepetHoro naparpada
BBINOJHUTD HECKOJIBKO MIPOCTHIX YIPaKHEHUH 10 MPOrpaMMUPOBAHHUIO Ha JaHHYIO TeMy. Kpome

TOT0, OYEHB MTOJIE3HO MBICIICHHO 33/1aTh ce0e CIEeIYIOIIUe BOIPOCH (M MOMpoOoBaTh OTBETUTD Ha

HUX): O YeM 3TOT maparpad?, Kakue HOBBIE TOHSTHS BBEACHBI, KakoB UX cMbIch?. [Ipu nzydenun
TEOPETUIECKOr0 MaTepraa BCeraa Hy)KHO PHCOBATh CXEMBI WU TPApHKH.

5. CoBeTsl MO TONTOTOBKE K OJK3aMeHy. JlOMOMHHUTENbHO K M3YYEHHIO KOHCIEKTOB JIEKIIUH
HEOOXOIMMO MOTB30BATHCS YIEOHUKOM TI0 IPOrpaMMHUpoBaHmio. Kpome «3aydnBaHusD» MaTepuaia
3a4yera, OYEHb BAXKHO JOOUTHCS COCTOSIHUS MOHMMAaHUS M3Yy4aeMbIX TeM AucuuIuiueel. . C  9ToM
LEeNbI0 PEKOMEHAYETCSl TOCle HU3y4YeHHs OdepeAHoro mnaparpada BBIIOIHHTH HECKOJIBKO IMPOCTHIX
YIOpaXHEHHH 10 TNPOrpaMMHPOBAHHWIO HA JaHHYIO TeMy. Kpome TOro, o4eHb TOJIE3HO MBICIEHHO
3a51aTh ce0e CIeayIoNIre BOMPOCH (M MOMpo0OBaTh OTBETUTH HA HHUX): O YeM 3TOT naparpad?, Kakue
HOBBIE TIOHSTHS BBEIEHBI, KakoB HX cMbIcn?. [lpM W3ydeHHM TEOPETHYEeCKOro MaTepualia BCerna
HY)KHO PHCOBATh CXEMBI WM TpaduKi. B KOHIIE MOATOTOBKH K 3a4eTy IMOJE3HO CAMOCTOSITENBHO
HaIMCcaTh MPOrpaMMy 3adeTa.




