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1.HauMeHOBaHHUe AUCHUIIIINHBI
((COBpeMeHHI)Ie TCXHOJIOTHUH IMPUKIATHOTO ITPOTrpaAMMUPOBAHUA U 06pa6OTKI/I JAaHHBIX) .

2.IlepevyeHb IUIAHUPYEMBIX Pe3yJIbTATOB OCBOEHHUSI 00pa30BaTebHOI NMPOrpaMMbl
(mepeyeHb KOMIETEHIMI) € YKa3aHHEM HHIAUKATOPOB WX JOCTHKEHHUS W

IUVIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHUs M0 TUCHUILINHE

Kon HaumeHnoBanue Nuaukaropsl PesynbTaTsl 00yyeHust (yMeHHS U

KOMIIET KOMIIETCHIM U AOCTHKEHU S 3HAHMSH), COOTHECEHHBIE C

eHLNHU KOMIIETeHIHU U HHANKATOPAMH J0CTHKEHUS

KOMIIeTEHIIUHN
Ipodnib «KAyauT M BHYTPEHHUI KOHTPOJIb)

VK-4 CrocoOHOCTh l.Mcnons3yer ocHoBHble | 3HaTh: CTyAeHT JOJDKEH  3HATh
HCII0JIb30BaTh METOABl U  CpPEACTBA | OCHOBHBIE  METOAbl WU  CpPEACTBa
MIPUKIAHOE MOJIy4eHUs, MIOJIyYEHUSsl, NIPEICTABICHUS, XPAaHEHUS
MIpOrpaMMHOE MIPEICTABIICHMUS, 1 00pabOTKH NaHHBIX U T.A4. OH T0JKEH
obecrniedueHue mpu XpaHEeHUss W O00pabOTKM | MOHMMATh  O0JIACTh W TPAHUILBI
peleHnn JTAHHBIX. MIPUMEHHUMOCTH 3THUX METO/OB, a TAaK¥Ke
poheCCHOHATBHBIX OCHOBHBIE BMJIbl 3a/1a4, KOTOpPbIE OHU
3a1a4 MOTYT pellaTh.

Ymerb: CryaeHT JOKEH  yMETh
BbIOMpaTh M IPUMEHSATH OCHOBHBIE

MOAXOAIINE IO HMMEIOIIMECs 3aJayuu
METOABl U  CPEACTBA  IOJY4YEHUS,
MpeJICTaBICHHUSI, XpaHEHUSI U 00pabOTKH
naHHbIX. OH JIOJDKEH YMETh ONPeeTsiTh
o0macTh M TpaHUIBl MPUMEHHUMOCTH
9THX METOJIOB, 4 TAK)KE OCHOBHBIE BUBI
3a/1a4, KOTOPbIE OHU MOTYT PelliaTh.

2.JleMoHCTpHUpYET 3uarb: CTyneHT [OJDKEH  3HaTh
BIIaJICHHE Ha3HauYCHHE OCHOBHBIX
npodeccuoHaTbHBIMU npodeccuoHaIbHbIX ITaKETOB
[IaKeTaMu [NPHUKIAJHBIX | IPUKJIAAHBIX ~ mporpamMM  NumPy,

MPOrPaMM.

Pandas, TensorFlow, Keras, PyTorch,
scikit-learn u npyrue. OH Takke T0KEH
OBITh 3HAKOM C MeTojamMu cbopa u
MOATOTOBKM  JaHHBIX, aHajiu3a |
JIMAarHOCTHKH MOJIeNICH, a TakXke ¢
METOJIaMH OLIEHKH KaueCTBa MOIENICH.

YMeTh: ACMOHCTPUPOBATL BJIAACHUC
OCHOBHBIMH npodeccuoHaTbHBIMU
MakKeTaMu TMPUKIIAJHBIX IIpOrpaMm M
cpeactBamu Python, NumPy, Pandas,
TensorFlow, Keras, PyTorch, scikit-
learn u np. JlookeH ymeTh BBIOMpPATh




MOAXOAAIINK  METOJ OOydeHHs s
pelleHrs KOHKPETHOM 3a7auu, cooupaTh
U TIOATOTaBIMBATH JIAaHHBIE, CTPOUTH U
HacTpauBaTh  MOJEIH,  IPOBOJUTH
aHAIW3 W JUarHOCTHKY MOJeleH, a
TaKKe JIeJIaTh COJEPKATEIbHBIC BHIBOIBI
Ha OCHOBE Pe3y/IbTAaTOB aHAJIM3a.

3.BeiOupaer

Heo0XoauMoe
MIPHUKIIATHOC
IIPOrpaMMHOE
obecrcucHue B
3aBHUCHUMOCTH oT

permaeMon 3a1a4u.

3uarb: CTyneHT [JIOJDKEH  3HaTh
Ha3Ha4YCHWE M O0O0JACTH TPUMCHEHUS
OCHOBHBIX MPOTPaMM B 3aBUCUMOCTH OT
pelaeMoi 3a1a4u.

Ymerb: CTyaeHT JOJDKEH
000OCHOBaHHO  BBIOMpAThH
IporpaMM U CpeACTBa  pPEUICHHS
NPUKIAIHBIX  33/1ad, BBIOUPATH W
MPUMEHSTh COOTBETCTBYIOIINE METOJIbI
peIIeHUsT TIOCTaBICHHBIX 3a1ad. Takxke
CTYJEHT JOJKEeH yMETh
CTPYKTYpUPOBaTh H  IPE3CHTOBATH
pe3ynbTaThl paboThl hopMme.

YMETb
MaKeThl

4. Ucnonb3yer

HPUKIIAJHOE
IIPOrpaMMHOE
o0ecrieueHue s
pelieHnuss  KOHKPETHBIX

MPUKIAAHbIX 3a/a4.

3uatb: CTyAeHT [OKEH 3HaTh Kak
UCIIOJIb30BaTh MIPUKIIaTHOE
[IpOrpaMMHOE obOecrieuyeHue 1 00JacTh
MPUMEHEHHUS OCHOBHBIX MPOrpaMM B
3aBUCHUMOCTH OT PEIIAEMOM 3a/1a4u.

Ymerb: CryaeHT JOKEH  YMETh
UCIIOJIb30BATh NPUKIAIHOE
IpOrpaMMHOE 00eCIeueHHe U CPeaCcTBa
peleHus IPUKIIAJAHBIX 3a/1a4, BBIOMpaTh

U TPUMEHSITh  COOTBETCTBYIOIIHE
METO/bI peIlIeHHs] TOCTABJICHHBIX 33/1a4.
IKII-5 | Croco6HOCTH 1.IIpoBoaut 3uarb: CryneHT JO/KEH  3HaTh
MIPOBOJIUTH MEpOTPUATHS IO OCHOBHBIE ~ METOABI U  CpeICTBa
MEPOTIPUSTHSI 10 BHYTPEHHEMY KOHTPOJIIO. | MPOBEIACHUS MEpPOTPUSTHIA o
BHYTPEHHEMY BHYTPEHHEMY KOHTPOJIIO.
KOHTPOIJIIO,
(bopMHpOBaHHIO Ymerb: CryneHT JODKEH  YMETb
MHGOPMAIIMOHHOM IPOBOJTUTH MEPOTIPUATHS o
0a3bl 00BbEKTA BHYTPEHHEMY KOHTPOJIIO.
BHYTPEHHETO 2.®@opmupyer u | 3narb: CryneHT JOJDKEH  3HaTh
KOHTpOJIA, €€ aHaU3upyeT OCHOBHBIE ~ METOABI U  CpeICTBa
aHaIU3y nH(pOpMalMOHHYIO0 0a3y | GopMUpoBaHUs u aHaiau3a
00BEKTOB BHYTPEHHEro | MH(pOpMAIMOHHONH  0a3pl  0OBEKTa
KOHTPOJIS. BHYTPEHHETO KOHTPOJISL.
Ymernb: CTyaeHT JOOKEH  YMETh
dbopMupoBaTh 51 aHAJIM3UPOBAThH
uHpOpMallMOHHYI0 ~ 0a3y  oOBbekTa

BHYTPEHHEI0 KOHTPOJISL.




IIpodpuiab «Yder, aHAIU3 U AyTUT»

IKII-5 | CriocoGHOCTS K
UCIIOJIb30BAHUIO
CTeIUaTbHBIX
IPOrPaMMHBIX
MIPOAYKTOB,
MPUMEHSICMBIX IS
BBITOJIHCHUS
OyXxraiarepcko-
AHATTUTHYECKHX U
KOHTPOJIbHBIX
byHKIMHI B
IKOHOMHUYECKOM
cyOBeKTe.

1.Ucnonb3yer

CreuaIbHbIe
IPOTPaMMHBIE TIPOTYKTHI
TSt BBITTOJTHEHUS
OyXxranTepcko-
AQHAJTMTUYECKUX "
KOHTPOJIBHBIX (PYHKITHI B
KOHOMUYECKOM
CcyOBeKTe.

3uarb: CrygeHT JOJDKEH  3HaTh
OCHOBHBIE  METOJIbI U  CpPEICTBa
HCII0JIb30BaHUS CHeTHATbHBIX
MIPOrPaMMHBIX MIPOJYKTOB TUIs
BBITIOJIHCHUS OyXraiarepcko-
QHAIUTUYECKUX M KOHTPOJBHBIX

(GyHKINH B 5KOHOMUYECKOM CYOBEKTE.

Ymerb: CTyneHT JOKEH YMETh
MPUMCHSITh CIICI[UAJIbHEIC
porpaMMHBIE MIPOJTYKTHI IS
BBITIOJIHCHUS OyXraiarepcko-
AHAIMTUYECKHX u KOHTPOJIBHBIX

(GyHKUINH B 5KOHOMUYECKOM CYOBEKTE.

2./lemoHCcTpHUpYET
BJIJICHUE
CHeHaTbHBIMH
pOrpaMMHBIMU
IPOJYKTaMH,
NPUMEHSEMBIMU
BBITTOJTHEHHS
Oyxranrepcko-
AHATTUTHYECKUX u
KOHTPOJIbHBIX (pyHKIINI B
HKOHOMHYECKOM
cyOBeKTe.

JJIA

3uatb: CTyIeHT [ODKEH 3HaTh Kak

BJIAJICTh CIIeaIbHBIMU
[IPOrPaMMHBIMHU POAYKTaMH,
NPUMEHSEMBIMH  JUISL  BBIIOJHEHUS
OyXranarepcKko-aHaJTUTHUYECKUX U
KOHTPOJIbHBIX byHKIHIA B

YKOHOMHYECKOM CYOBEKTE.

YMmerh: CTyAeHT JOJ/DKEH BJIaleTh
CreUATbHBIMU POTrPaMMHBIMH
NPOAYKTAMH, TMPUMCHSIEMBIMH  JUISI
BBITIOJTHEHUS OyXraiaTepcko-
AHAJTUTUYECKMX W KOHTPOJBHBIX
(GyHKIUI B 3KOHOMUYECKOM CYyOBEKTE.

3. MecTo IMCHMILIUHBI B CTPYKTYpPe 00pa3oBaTeibHBIX NPOrpaMm

Hucunminaa «CoOBpeMEHHBIE TEXHOJOTHHM MPUKIAJIHOTO MPOTPaMMHUPOBAHUA U

00pabOTKM JaHHBIX» OTHOcUTCA K Llukimy mpoduis (31EKTUBHBIM) MO HaIMPaBICHUIO

noarotoBku 38.03.01 — Dxonomuka, OIl "busznec-ananus, Hasoru u ayaut», OIl «Hanorn,

ayIUT U OU3HEC-aHAIU3Y.

4. O0beM IMCHUILUIMHBI (MOAYJISI) B 32a4e€THBIX €MHUIIAX U B aKaJeMHUYeCKUX

yacax ¢ BbleJIeHneM 00beMa ayJAUTOPHOI (JIEKIIUN, CEMUHAPBI) U CAMOCTOSTEILHOM

padoThl 00yuarImxcs (B ceMecTpe, B CECCHIO)




Ipoghunv «Ayoum u enympernnuii koumponawvy / [lpogune « Yuem, ananuz u ayoumy

ouHas gopma 0oyueHus

Bun yuyeOHo# padoThl 10 JMCHUILINHE Bcero Cemectp 7/6
(B3/ewn (B yacax)
qacax)

OO0mas TPy10eMKOCTh THCIUILTHHBI 3/108 108

Konmaxkmnuasa paboma - Ayoumopnsie 34 34

3anamu

Jexyuu 16 16

Cemumnapul, npaxmuyeckue 3aHsAmus 18 18

Camocmoamenvnas paboma 74 74

Bup Texyuiero KoHTpoJist Kontponsnas | KoHTponbHas
pabota pabota

Bun npomexxyTouHO# aTTecTanuu 3a4yeT 3a4yeT

Ipoghuns « Yuem, ananuz u ayoumy

Ouno-3aounas popma 0b6yuenus

Bup y4yeOHol#i padoThl 1O JUCHHUILIMHE Bcero Cemectp 7
(B3/em (B yacax)
yacax)

OO0mas TPy10eMKOCTh THCIIHILTHHBI 3/108 108

Konmaxmmnuasa paboma - Ayoumopnuie 16 16

3anamun

Jexyuu 8 8

Cemunapul, npaxmuueckue 3aHsamust 8 8

Camocmosmenvnas paboma 92 92

Bun tekyiero KoHTpoIs Konrponbaas | KonTpombHast
pabora pabora

Bu nmpoMexxyTodHO# arTecTanuu 3a4yer 3a4yeT

5. Copep:xkaHue JUCHMIUIMHBI, CTPYKTYPHPOBaHHOe MO TeMaM (pa3geiam)
AMCHHUIUIMHBI ¢ YKa3aHHEM MX 00beMOB (B aKaJleMUYeCKHUX 4acax) U BUAOB YU4eOHbIX

3aHATUHN

5.1. CoaepskaHue TUCUMIIMHBI



Tema 1. BBenenune B nporpaMMupoBaHue Ha si3bike Python

3amaun aHanM3a JaHHBIX, TOHATHE HaOopa maHHbIX (dataset). [loaroroBuTenbHBIC
oTfepalyu JJis BBIMOJTHEHUS aHaIM3a IaHHbIX: 3arpy3Ka JIaHHbIX, TpaHChOpMaIIHs TaHHBIX,
M3y4YCHUE JAHHBIX, OYMCTKA JAHHBIX, BU3YaIU3aIHsl TaHHbIX.

TexHoJIOrMYECKU CTEK aHaiu3a JaHHBIX, IIOCTPOCHHBIM Ha 0aze A3bIKa
nporpammupoBanust  Python.  SI3pik  mporpammupoBanusi ~ Python:  ocHOBHbIE
XapaKTEPUCTHKHN, BO3SMOYKHOCTH SI3bIKA JJISI PEIICHMS 3a/1a4 aHAIA3a TAHHBIX U MAIlIMHHOTO
obyuenus. Bepcum s3pika nporpammupoBanus Python, nuctpuOyTuBbl U OHOIHOTEKH
Python. 3nakomcTBO ¢ AucTpuOyTBoM Anaconda u COCTaBOM MHCTPYMEHTOB I 3aja4
aHajM3a JaHHBIX W MAIIMHHOTO OOYYCHHWS, BXOANIUX B JAUCTPUOYTHUB. MHTEpakTHBHAS
ob6onouka IPython notebook: mpuHIMIIBI pabOTHl W MPUMEHEHUE IS pEUICHUs 3aj1a4y
aHaIM3a JAaHHBIX ¥ MAIIMHHOTO O0YYCHUSI.

Tema 2. OCHOBHbIE CHHTAKCHYeCKHE KOHCTPYKunu Python

3HAKOMCTBO C THUIaMU JIAHHBIX U OTNepaIusiMu, IEpeMEeHHbBIMU. BO3MOXKHOCTH pabOThI
co crpokamu B Python. OcHOBHBIE omeparuu Haj CTpPOKaMmH, (GYHKIIUA W METOIBI IS
pabotel co cTpokamu. CTpykTypa mnporpamMmbl. MHCTpyKIMHM BBIpa)KEHUN, ONEPaTOphI
CpaBHEHUS, JJoTHIECKUe ornepaTopsl. MHCTpyKkums BeTBienus if...else. MHCTpyKums 1iukiia
while. Uuctpykius nukna for u Mactpykiuu break, continue, pass, else.

Pa6ora co criuckamu B Python. Cozmanue crimicka. Onepariuu Haj cnuckamu. [lepedop
AJIEMEHTOB cMcKa. MHOromepHsble cnucku. Meroasl cinckoB. Koprexu.

PabGota co cnoBapsimu B Python. Co3zmanue cnmoBapsi. Omnepanuu Haj CIOBapsiMU.
ITepebop ameMeHTOB citoBapsi. MeTobl 11t paboThI CO clloBapsiMH. MHOXKECTBA.

Tema 3. bazoBble TeXHOJIOTMH IS AaHATIM3A JAHHBIX

3HaKOMCTBO ¢ OuOnmorekamMu numpy u pandas u pemieHreM 0a30BBIX 3ajad
MOJATOTOBUTEIIBHBIX OIEpaIiii IS BBITIOJIHCHHUS aHalM3a JaHHBIX C ITOMOIIBIO ATHUX
OuOINOTEK.

[TocTanoBku 3ama4 MammmHHOTO 00y4YeHUs1. OOBEKTH M IPU3HAKK. THIIBI TPU3HAKOB:
OWHapHbIE, HOMHUHAJbHBIC, TOPSIKOBBIC, KOJWYCCTBEHHBIC. THIBI 3a/ad MAaIIWMHHOTO
oOydeHwus: KiaaccuuKalus, perpeccusi, MPOTHO3MpPOBaHWE, KiacTepusarus. [Ipumepbl
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3aJa4 pellaeMblX METOJAaMH MAaIMHHOTO oO0ydenus. [IpobGnema HemooOyuenus /
nepeoOy4deHHs.

Tema 4. Texnosiorun paéoThl CO CTPYKTYPHMPOBAHHBIMH JAHHBIMH

O030p TeXHONOTUH XpaHEHUs JAHHBIX: (DaWIOBBIX cucTeM, penauuoHHBIX CYB/I,
OLAP, Data Warehouses, He pensiiioHHbIX (“NoSQL”) 0a3 gaHHbIX. CpaBHUTEIbHBIN
aHaIM3 ¥ 00JIaCTH MPUMEHEHUS PA3IMYHbIX TEXHOJIIOTHIM XpaHeHus: uHpopManuu. Pabora ¢
¢atimamu. Pabota ¢ pensuuoHHbIME 0a3aMu JaHHBIX Ha mpuMepe SQLite.

Kpatkuii 0630p OCHOBHBIX BUJOB HEPEISILIMOHHBIX 0a3 TaHHBIX: XPAHUIUII «KITH0Y-
3HAYEHUE», XPAHUJIUIIE CEMEUCTB KOJOHOK, JHOKyMeHTO-opueHTupoBaHHas CYB]l, 0a3
JaHHBIX Ha ocHoBe rpadoB. CpaBHUTENbHBIA aHaIM3 W OOJACTH NPUMEHEHHS HE
PEJSIMOHHBIX 0a3 TaHHBIX.

XpaHeHre U OOMEH CTPYKTYpUpPOBAHHOW HMH(popmaiueid B BUAEC JOKYMEHTOB WJIU
coobmieHuii. opMathl MpeCTaBICHUS IEPEHOCUMON CTPYKTYPUPOBAHHON MH(POPMAIIUU.
CpaBHEHHE Pa3IMYHBIX MPUHIIMIIOB MPEJICTABICHUS CTPYKTYpPUPOBAHHON WH(MOpMaIuu:
3aKpBITHIC U OTKPBITBIE PopMaThl, OMHAPHOE U TEKCTOBOE MPECTABICHUE TaHHBIX.

VYHuBepcanbHble (hopMaThl XpaHEHUsI CTPYKTYpUPOBAHHOM MH(OpMaIuu (pa3MeTKu
nokymentoB): CSV, XML, HTML (XHTML), JSON. S3bik pazmetkun XML: oCHOBHbIE
MIPUHITUIIBI TIOCTPOCHUS U crien(uKa ucnoiab3oBanus. [locTpoeHne cxeMbl TOKyMEHTa C
nomombto XML DTD wmu XML Schema. HTML (XHTML) — otnmuuune or XML,
cnenuduka ucrnonb3oBanus. opmar mpeAcTaBiIeHUs CTPYKTYPUPOBAHHON MHGOpMAIIUU
JSON: mpuHIUIIBI TOCTPOSHUS, Criel(rKa UCTIOIb30BAHUSI.

Tema 5. TexHosioruu 00padoOTKH JAHHBIX

3HAKOMCTBO C Pa3jMYHBIMH KJacCaMU HH(OPMAIIMOHHO-AaHATUTHUYECKUX CHCTEM.
Texnonorun Data Mining. TexHonoruu ananuza OoJsibiiux o0beMOB AaHHBIX (Big Data):
MPUYMHBI BO3HUKHOBEHUS, OCHOBHBIE OCOOCHHOCTH (DYHKIIMOHHUPOBAaHWS U crenuduxa
CO3/IaHUS PUIIOKECHUU.

CpaBHUTENBHBIN aHAIA3 PA3IUYHBIX MTOAXOA0B K aHAIM3Y SKOHOMUYECKH 3HAYHMMON
UH(POPMAIIMU: OT TOCTPOSHUSI CHUCTEM OTYETOB JI0 AJTOPUTMOB MAIIMHHOTO OOYy4YEHUSI.

OcobeHHoCcTH TOCTpPOCHUS MH(GOPMAIMOHHO-aHATUTHYECKUX CHCTEM C MPUMEHEHUEM



AITrOpUTMOB MAIIMHHOTO O6y‘-IeHI/I$I. OCHOBHBIE >TaIbl CcO3aaHuAd I/IH(l)OpMaI_[I/IOHHO-

AHAJIMTHYCCKUX CUCTCM C UCIIOJIb30BAHHUEM AJITOPUTMOB MAILIMHHOT O O6y‘—ICHI/I$I.

5.2. Y4yeOHO-TEMATHUYECKUN IIJIAH

ouHas gopma 0oyueHus

Ipoghuns «Ayoum u enympennuti koumpoawvy, [lpogune « Yuem, ananuz u ayoumy

Ne HaumeHoBaHue TpynoeMKocTh B yacax DopMbl
/T TeM Bcero KonraktHas  padora - | Camocto TeKylIero
(pa3nenoB) AyautopHasi pabora siTeJIbHas KOHTPOJIA
AU CHMIINHBI Oo6mas, | Jlekuu CemuHapsl, pabota ycneBaeMoCTH
B T.4.. MIPAKTUYECKHE
3aHSITHS
1 BBenenue B 23 8 4 4 15 VYerubiit  ompoc,
MpOrpaMMHUpPOBaHKE HIpOBEPKa
Ha s3pike Python TpaKTHICCKUX
3aJlaHui
2 OcHOBHBIE 23 8 4 4 15 YcTHbIi onpoc,
CUHTaKCUYECKUE IIpOBEPKa
KOHCTPYKIIHHU MPaKTHYECKNX
Python 3alaHui
3 bazoBsie 16 4 2 2 12 YcTHbIi onpoc,
TEXHOJIOTHHU JUIST poBEpKa
aHAJIN3a JAHHBIX TIpaKTHICCKUX
3aJlaHui
4 TexHonmoruu 23 6 2 4 17 YcTHBI onpoc,
paboThl co MpOBEpPKa
CTPYKTYPHPOBAHHI TIpaKTHICCKUX
MU JaHHBIMU 3a/laHIH
5 TexHonornu 23 8 4 4 15 YcTHBIN omnpoc,
00pabOTKHU JaHHBIX MpoBepKa
MTPAKTUIECKIX
3a7laHui
B LEJIOM mo | 108 34 16 18 74 CornachHo
JTUCIUIINHE yueOHOMY
TIaHYy:
KOHTPOJIbHAS
pabota
Wroro B % 31 47 53 69




Ipoghuns «Yuem, ananuz u ayoumy

OuyHo-3a04yHas (hopma 0OydeHHUsI

Ne HaumenoBaHue TpyaoemMkocTh B yacax Dopmbl
TIT/T1 TeM Bcero KonraktHas  pabdora - | Camocrto TEKYILIero
(pa3neJioB) AynutopHasi pa6ora sITeJIbHASA KOHTPOJIA
JUCHMILINHbI OOmas, | Jlekmuu CemuHapsl, padora ycrneBaeMocCTH
B T.4.. MIPAKTUIECKHE
3aHSATHUS
1 BBenenue B 24 4 2 2 20 VYerHbiit  ompoc,
MIPOrPaMMHUPOBAHHE [poBEpKa
Ha s13p1ke Python MPaKTHIECKIX
3aJJaHul
2 OcHoBHBIE 22 2 1 1 20 YcTHBI onpoc,
CHUHTAKCHYECKHE HpOBCpKa
KOHCTPYKITHHU MPAKTUYECKUX
3aaHui
Python bt
3 bazoBbie 24 4 2 2 20 YcTHBIN ompoc,
TEXHOJIOTHHU IS IpOBEpPKa
aHaJIn3a JaHHBIX MPaKTHHECKHX
3aJJaHul
4 TexHomoruu 14 2 1 1 12 YcTHbIi onpoc,
paboThl co NpoBepKa
CTPYKTYPUPOBaHHBI MPaKTHHECKHX
3aJJaHu’
MU JTaHHBIMHU
5 Texnonoruu 24 4 2 2 20 YcTHbIi onpoc,
00pabOTKH JTaHHBIX [IpOBEPKa
MPAKTUYECCKUX
3aaHui
B 1eJI0M mo | 108 16 8 8 92 CornacHo
TUCIUILIINHE yueOHOMY
TUTaHy:
KOHTPOJIbHAS
pabota
Wroro B % 15 50 50 85

5.3. Conep:kaHue CeMMHAPOB, MPAKTUYECKUX 3aHATHH

HanmeHnoBanue Ilepeyenr BONMpPOCOB 1Jsi  OOCYKIACHHSI HA
TeM (pa3eJioB) CEMHHAPCKHUX, NPaKTHYECKUX 3aHATHAX,
AHCUMILINHBI peKOMeHAyeMble HMCTOYHMKHM U3 pasgenos 8,9

(Yyxa3piBaeTcsi pa3ie]l MW TOPSAKOBBLII HoOMep
HCTOYHHUKA)

®opMbl IPOBEICHUA
3aHATHH




Beenenue B
MIPOrpaMMUPOBAHHE
Ha si3biKe Python

VcranoBka Python, ycranoBka aumctpuOyTuBa
Anaconda. PabGora B UWHTEPaKTHBHOM pEKUME
uHTepnperaropa. IHTepakTuBHas o6oouka [Python
notebook: npuHIMIEl paboThl U MpuMeHeHus. Cpena
IPOrPaMMHUPOBAHUS. Hcnonb3oBanue
JOKYMEHTaIUH. V3ydeHne TeXHOJIOTHYEeCKOT0 CTeKa
aHalM3a JaHHBIX, MOCTPOCHHOTO Ha 0a3e s3bIKa
nporpammupoBanus Python.

Pexomenoyemvie ucmounuxu: n.8, [1],[2],[3]

WNurepaktuBHas ¢dopma,

VHIUBUIYAIBHOE
BBINIOJIHEHUE  3aJ[aHUA,
TPYMIIOBOMH pa3bop
pe3yibTaToB

BBIIIOJTHEHUS 3aJIaHUH.

OcHoBHbIE N3yuenue 0a30BbIX KOHCTPYKLUHI s3pika | IHTepakTHBHAsA (opma,
CUHTAKCUYECKHE nporpammupoBanus Python UHAUBUIYaJIbHOE
KOHCTPYKIUH Pexomenoyemvie ucmounuxu: n.8, [1-6] BBITIOJIHEHHUE  3aJIaHU,
Python TPYMIIOBOMH pa3bop
pe3yJIbTaToB
BBITIOJIHEHHUS 3aJIaHHI.
basoBble 3HAKOMCTBO C HMH()OPMAIMOHHBIMH TEXHOJOTHsIMH | MIHTepakTuBHas ¢opMma,
TEXHOJIOTUU JUIS | aHanM3a JaHHbIX Ha Python; WHAUBUIYaIbHOE
aHaIM3a JaHHBIX Pexomenodyemvie ucmounuxu: n.8, [2-4] BBITIOJIHEHUE  3a/IaHUM,
IpyMIIOBOM pazbop
pe3yJIbTaToB

BBIIIOJIHCHH A SaHaHHﬁ.

Texnonoruu padoTsI
co
CTPYKTYpPUPOBAHHBI
MU JIaHHBIMU

Co3manne Ha  si3pike  Python  mpumoxenwmii
UCTIOJIB3YIOLIHX YHUBEpCAIbHbBIC dopmaTsl
XpaHEHHs  CTPYKTYpPUPOBAaHHOW  HMH(OpMAIIH.

Wzydenue npumepoB pabotel ¢ ¢popmatamu CSV,
XML, XHTML, HTML, JSON upum momomu
oubnmuorek Ha s3blke Python, mpoektupoBanue
COOCTBEHHOT'O MPUIOKEHHS padOTAIOLIEro C OJHUM
U3 JaHHBIX OPMATOB.

Pexomenoyemvie ucmounuxu: n.8, [1-6]

WNuTtepakTuBHas ¢opma,

WHAUBHUIYaIbHOE
BBITIOJTHEHHE  3aJIaHHH,
IpyMIIOBOM pazbop
pe3yIbTaToOB

BBIIIOJIHCHH A SaHaHHﬁ.

Texnomornn
00pabOTKHU TaHHBIX

3HaKOMCTBO C aHAIUTUYECKUMHU HHCTPYMEHTaMU Ha
a3bike Python. M3ydyenuwe npumepoB NOCTpoeHUS
aHAJIUTMYECKUX HMHCTPYMEHTOB Ha si3bike Python,
NPOCKTHPOBAHNE WHCTPYMEHTAPUS aHAIIN3a TaHHBIX
COOCTBEHHOTO MPHUIIOKEHHMSL.

Pexomenoyemvie ucmounuxu: n.8, [1-4]

WnTepaktuBHas ¢opma,

WHIAWBUIYAJIIbHOC
BBINIOJIHEHUE  3a/laHUH,
IpyNIoOBOM pazbop
pe3ysIbTaToB

BBITIOJTHEHUS 3aTaHUH.
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6. YueOHO-MeTOANYEeCKOE O0ecTieyeHHe AJIsl CAMOCTOAITE/IbHOI padoThI 00yUYaromuxcs

10 AMCIUILINHE

6.1. HepequL BOIIPOCOB, OTBOAUMBIX Ha CAaMOCTOSITCJIbHOEC OCBOCHUEC NUCHUIIJIUHBI,

(opmMbI BHEAYTUTOPHOI CAMOCTOATEILHOMH PadOTHI

HanMmeHnoBaHue Tem
(pa31e/i0B) 1M CUMILTHHBI

IlepeyeHsb BONpocoB, 0TBOAUMBIX
HA CaMOCTOSITeIbHOE OCBOCHHE

®opMbl BHEAYTUTOPHOM
CAMOCTOSITE/ILHOI PadoThI

Beenenue B
MIPOrpPaMMHUPOBAHHE Ha
si3bike Python

3HAaKOMCTBO € JUCTPHOYTHBOM
Anaconda 1 cocTaBOM MHCTPYMEHTOB

JUIA  3aJa4  aHaluM3a JaHHBIX WU
MalIMHHOTO OOYYeHHMs, BXOJSIIUX B
JUCTPUOYTHB. WuTepakTuBHast
00oJI0uKa [Python notebook:

IIPUHIMIIBL pa6OTI>I U IPUMCHCHUC JJIA
pemiCHusd 3aaa4 aHajlin3a IOaHHBIX H
MAallIMHHOI'O O6y‘{eHH${.

Pabota c yaeOHOH
JIATEPATYPOI. Pemenue
TUNOBBIX  3amad.  Pasbop

BOIIPOCOB 110 TEMC 3aHATHA.
Breimonnenue JOMaIIHUX
3a11aH1/1171 K KQKIOMY 3aHATHIO.

OCHOBHbBIE CHUHTaKCUYECKHE
KoHCTpykuuu Python

MHoromepHele  COUMCKH.  MeTobl
cruckoB. Koprexu. Onepanuu Haj
cnoBapsmu.  [lepebop  deMEHTOB
cioBaps. Meroasl aiis pabOTHI CO
cioBapsiMu. MHOKeECTBA.

Pabora c yueOHoMI
JUTEPATyPOH. Perienune
TUTOBBIX  3ajad. Paz36op

BOIIPOCOB II0O TCMC 3aHATHA.
Brimonaenue JOMalIHUX
BaﬂaHI/Iﬁ K KQ&KIOMY 3aHATHIO.

bazoBrie TEXHOIOTHHU JJIA
aHaJIn3a JaHHBIX

[Tpumepsl 3a1a4 penraeMbIX METOIaMU
MalMHHOTO 0o0y4enus. IIpoGrema
He000y4eHus / nepeoOydeHusl.

Pabora c yueOHoM
JUTEPATyPOH. Perienune
TUTIOBBIX  3ajad. Pa36op

BOIIPOCOB 110 TEMC 3aHATHA.

Brimmonnenue JIOMAITHUX
3aJJaHuM K KaXJI0MY 3aHITHIO.
Texnonorun paboTel co | YHuBepcanbHble (opmarhl XpaHeHus | PaGota c yueOHoM
CTPYKTYpUPOBAHHBIMHU CTPYKTYpHUPOBAHHOMN uH(popMaLUU | TUTEPATYPOH. Pemenue
JAHHBIMHU (pa3metku nokymentoB): CSV, XML, | tTunoBeix  3agau. Paz6op
HTML (XHTML), JSON. S3bIk | BOMPOCOB MO TeMe 3aHSATHS.
pasmeTku XML: oCHOBHBIE MPUHIMIIBI | BrinmosiHeHUE JOMAaIITHUX
MOCTPOCHHUS u cnenuduKa | 3aJaHUH K KaXKJI0OMY 3aHATHUIO.

MCIOJIb30BaHUS.
TexHonmoruu o0pabotku | OcobeHHOCTH noctpoenus | Pabora c yaeOHOM
JTAaHHBIX UH(OPMAIIMOHHO-aHATUTHIECKHIX JUTEPATYPOH. Pemenue
CUCTEM C NPUMEHEHUEM aJTrOpUTMOB | TUIOBBIX  3amad.  Pa3bop

MaIlIMHHOTO 00ydeHus. (OCHOBHBIC
dTambl CO3AaHUs WMH(POPMAIMOHHO-
AHATUTUYECKUX cucTeM c
HCITOJIb30BAaHUEM aITOPUTMOB

MAalIMHHOTI'O O6y‘ICHI/ISI.

BOIIPOCOB 110 TEMC 3aHATHA.
Brimonmaenne JOMaIIHUX
3aJaHuN K KaXXIOMY 3aHATUIO.
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6.2. IlepeyeHb BONPOCOB, 3aIaHUA, TEM JJIS OATOTOBKH K TEKyLIeMY KOHTPOJIIO

Ilpumepnuie 6onpocvt KORMPOILHOU padomol

[Tponenypnoe nporpammupoBanue. CTpoKH.

[IponenypHoe nmporpaMMupoBaHue. [ eHepaTopsl.
OOBEKTHO-OPUEHTUPOBAHHOE MporpammupoBanue. Hacienosanue.
OOBEKTHO-OPUEHTUPOBAHHOE TTporpammupoBanue. [lomumopduszm.
OyHKIMY ¥ QYHKIIHOHATBHOE MTpOorpaMMupoBanHue. OyHKITUH.
Pexypcun.

JlekopaTopsl.

Crpykrypsl nansbiX. CTEKH, OUEPEIH.

© © N o o~ D PE

CoptupoBku. [TpocTeie COPTUPOBKH.

10.CopTupoBku. I eKTuBHBIE COPTUPOBKHU.

IIpuMepHbIe 3a1aHUA KOHTPOJIbHOI Pa0doThI

1. NuBepTupoBaTh NOCIEAOBATEILHOCTD CJIOB, Pa3/IeJICHHBIX 3aMSATHIMU.
[Tpumep: crpoxka 'SIX, SEVEN, EIGHT, NINE, TEN' 6yner npeo6pa3oBaHa B:
‘TEN, NINE, EIGHT, SEVEN, SIX'.
2. Ha ocHoBe cTpoku, peAcTaBIIsItoNIei u3 cedst MpeIyIoKeHNUE, TOCTPOUTD BIOKEHHBIH
CIIHCOK, COJIEPKaIil CHMBOJIBI BCEX CIIOB B MPEIOKEHUH.
IIpumep: crpoka 'Eeny, meeny, miney, moe; Catch a tiger by his toe.' Oyner
npeodOpasosana B: [['E', 'e', 'n', 'y'], ['m', 'e', 'e', 'n', 'y'], [m', 'I', 'n', 'e", Y], ['m,
‘o, 'e'], ['C, "a, 't 'c', 'h], [a], ['t, "', 'g’, e, 'r'], [P, Y], [h, 1Y, s, [t "o, 'e']]
3. Hcnonw3ys reHepaTtop CHUCKOB (M HE HUCIOJIb3Ysl KOJ BHE HEro) mpeoopa3oBaTh
CTPOKY IO CJIEAYIOIICH JIOTHKE: JIJISl KaKIOTO CUMBOJIA UCXOJITHON CTPOKH CO3/7aTh B
UTOTOBOM CITUCKE CTPOKY, COJEPKaIlyl0 KOMHHM CHMBOJA B KOJHMYECTBE, PAaBHOM

HOMEpPY CMMBOJIa B cxoaHo# ctpoke. [Ipumep: 'abed' -> ['@', 'bb’, ‘ccc’, 'dddd']
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Hcnons3ys renepaTop cioBapeld (M HE UCHOJIb3Yysl KOJI BHE HEr0) MHBEPTUPOBATH
CJIOBAphb, T.€. CENATh KIIOUU CIOBapasl, €ro 3HaAYEHUSIMU U Ha00OpOTO. 3HAYECHUS,
KOTOPBIE B UCXOTHOM CIJIOBApE MOBTOPSIOTCS HE TOOABISITH B UTOTOBBI CIIOBAPb.
[Tpumep: {'a":1,'b"3, 'c":4,'d":3} -> {l1:'a, 4:'c'}
Coznath uepapxuio KiaccoB st GPYKTOB, Mpojaaronmxcsa B marasuHe. Mepapxus
JIOJIKHA COJIEP’KATh HE MEHee 5 KI1accoB, U He MeHee 3X ypoBHEH. OOBEKThI JOKHBI
cozepkaTh HE MeHee 3X aTpuOyTOB U 2X METOAOB (4aCTh U3 KOTOPHIX JIOJKHBI OBITh
neperpykenbl). B KOHCTpyKTOpax JIOJDKHBI — KOPPEKTHO  MCIOJIb30BAThCS
KOHCTPYKTOPBI 0a30BBIX KJIACCOB.
Heo0xoaumo 3anoiHUTh CIUCOK MPEACTABUTENSIMU BCEX KJIAcCOB (BCEro He
mMeHee 10 00beKTOB) U MPOJIEMOHCTPUPOBATH PaboTy nmoaumMopdusma.
Coznatp uepapxuio KiaccoB sl (PPYKTOB, MpoAAOIIMXCA B Mara3uHe. Mepapxus
JOJDKHA coJiepkaTh He MeHee 3 kitaccoB. OOBEKTHI JOIKHBI COAEPKATh HE MeHee 4X
aTpuOyToB. YacTh aTpuOyTOB JOJKHA OBITH 3allIMILEHa OT U3MEHEHHUS, a YacTb U OT
W3MEHEHUs, U OT uTeHus. HeoOXxoaumMo 3amoMHUTh CIUCOK MPEACTaBUTEISIMU BCEX
KJaccoB (Bcero He MeHee 10 00beKTOB) U MPOJIEMOHCTPUPOBATH CO3/TAHHYIO 3ALLUTY.
PeanuzoBare  ¢QyHkumioo cummulate g pacdyera  HAKOIUIEHHBIX — CyMM
(npousBenenuit). dyHKUMA OPUHUMAET OJHO WM OoJjiee YHUCIOBOE 3HAUYEHUE
(xonMuecTBO MapaMeTpoOB 3apaHee He omnpezaesneHo). Ha ocHoBe 3TWX 3HAaYeHUi
PACCUUTHIBAIOTCS HAKOIUIEHHBIE CYMMBbI, KOTOPBIE COXPAHSIIOTCS B CIIMCKE, CIIMCOK
BO3BpAlaeTCs KaK pe3ysbTaT QyHKIUH.
[Tpumep:nmapametpsi: 1, 3, 2, 2 -=> [1, 4, 6, 8] . HeoGsa3aTenbHbIit OyJIeBCKUIA
napameTp mul JOJDKEH MO3BOJIATH 3aMEHATh CYMMHMPOBAHHE YMHOXEHUEM.
[Mpumep:mapamerpsr: 1, 3, 2,2 ->[1, 3, 6, 12]
PeanuzoBarb QpyHkuuio repl , KoTopasi npUHUMAET HAa BXOJ CTPOKY U HaOOp 3apaHee
HEU3BECTHBIX MapaMeTpoB. Pe3ynbraToM (pyHKUHMU SBISETCS CTPOKa, B KOTOPOH
CJIOBA COBIAJIAIOIIME C MNMEHAMU MTapaMEeTPOB 3aMEHEHBI Ha 3HaYCHUsI TapaMETPOB.
[Mpumep: ctpoka: 'replace my val abc', mapamerper my='sl', abc='fff' ->

Pesynbrat: 'replace sl val fff'
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9. PexypcuBHO peanm3oBaTh GyHKIHIO fib(n) BEIYUCISIONTYIO 3HAYSHUE N-TO YUCIIa
®ubonayun. Yucna GuboHAUUN — 3JIEMEHTHI YUCIOBOM MOCIEA0BATEILHOCTH B
KOTOPOH Ka)KJ0€ MOCJIEAYIOIIee YUCIO PABHO CyMME JABYX MPEAbIIYIIUX YHCEl
(Yucna dubonavun: 0, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, 233, 377, 610, 987,

D).

10.Peanu3oBath eKOpaTop, KOTOPBIM BHIBOJUT Ha MI€4aTh BO3BpAIllaeMble 3HAUCHUS
(GYyHKITHH.

Kpumepuu 6annvHnotl oyenxu pasnuynvix oopm mexyujeco KOHmpoJis ycnesaemocmu
CO0epocames 8 COOMEEeMCcmeyIoWuUx MemooudeckKux pexomeHoayusax J/lenapmamenma
aHanu3a OAHHBIX U MAUWUHHO20 00yuenuss Dakyromema UHGOPMAYUOHHBIX MEXHONOSUU U

ananu3a 6o0abuUx OAHHBIX.

7. MOHA OLEHOYHBIX CPEACTB Jf IPOBEACHHUS IPOMEKYTOYHON AaTTeCTalnH

00y4Jaromuxcsi Mo JUCUUIIHHE

[lepeueHb KOMIETEHIMH C YKa3aHUEM HHAMKATOPOB HX JOCTHMIKEHUS B IPOIECCE
OCBOCHMsSI 00pa3oBaTeNbHON TporpamMmbl coaepxkurcs B pasaene 2. «llepedensn
IVIAHUPYEMBIX Pe3yJbTAaTOB OCBOCHHSI 00pPa30BaTe/bHON NporpamMmMsbl (mepevyeHb
KOMIIETEHIIMI) € YKa3aHMeM HWHIMKATOPOB MX /OCTHKEHUS] M IJIAHUPYeMbIX
pe3yJibTaTOB 00y4YeHUsl 10 JUCIUIIIHHEY.

TunoBble KOHTPOJIbHBIE 3aJaHUS WM HHbIE MATEPHAJIbI, HCOOX0AUMBbIE

JJISL OLlEHKHM HHAMKATOPOB 0CTUKEHHUS KOMIIETCHI[UI, YMEHUI U 3HAHUI

HaumenoBanue | HammeHoBaHue PesyabTarsl 00ydyeHusi (ymenuss 1 | Tunossbie

KOMITETEHIHH HHAUKATOPOB 3HAHUs), COOTHECEHHBIE ¢ KOHTPOJIbHbIE
AOCTHKEHUS HHAUKATOPAMH J0CTHKEHUS 3aJaHusA
KOMIIeTEHIIUH KOMIIeTEHIIUH

IIpodnib «KAyauT M BHYTPEHHUI KOHTPOJIb)
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VK-4,
CnocoOHOCTh
HCIIOJIb30BaTh
NPUKIIATHOC
IPOrPaMMHOE
obOecrcucHue
OpH  PEUICHUH
npoheccuoHanbH
BIX 3aJ1a4.

1.cnons3yer
OCHOBHBIC METOJBI U
CpeICTBa MOJTYyYCHHS,
MIPECTABICHHUS,
XpaHEHHsI u
00pabOTKH TaHHBIX.

3uarb: CTyaeHT [AOJKEH 3HaTh
OCHOBHBIE METOJIbI U CpeACTBa
MOJTYyYCHHUS, MPEACTABIICHHUS,
XpaHeHuss U 00pabOTKH NAaHHBIX U
T.1. OH IOJDKEH NOHUMATh 00J1aCTh
U TpaHulbl NPUMEHUMOCTH 3THX
METOJ0B, a TAK)KE OCHOBHBIE BHIbI
3a/1a4, KOTOPbIE OHU MOTYT PeIlaTh.
Ymerb: CTyIeHT HOOKEH YMETh
BBEIOMpATh U TPUMEHSATH OCHOBHBIC

MOAXOOAIIME  [OJ  HMMEIOIIHECs
3a/laud = METOJbl M CpeACTBa
MOJTYYCHHUS, MPEACTABIICHHUS,

XpaHeHus U 00paboTku AaHHBIX. OH
JOJDKEH YMETh OIpeNesiTh 001acTb
U TPaHUIBl TPUMEHUMOCTH OSTHUX
METOJIOB, @ TAK)KE OCHOBHBIC BH/IbI
3aJa4, KOTOpbIe OHU MOTYT PeIlaTh.

[Tonyuure
UMeroIuiics Qaiin B

dbopmare csv
CpeICTBAMU  sI3BIKA
Python u

ouobaunorexku Pandas.

2.JleMoHCTpUpPYET
BJIa/ICHUE
npodeccuoHanTbHBIMU
MaKeTaMu
MPUKIAIHBIX
porpamm.

3uarb: CrTygeHT [JOJDKEH 3HaTh
Ha3HAUYCHHE OCHOBHEIX
poeCCHOHATBHBIX ITaKeTOB
NpUKIAagHbIX nporpaMMm  NumPy,
Pandas, TensorFlow, Keras,
PyTorch, scikit-learn u npyrue. On
TaKk)Ke JOJDKEH OBITh 3HAKOM C
MeToJlaMu cOopa W TIOJATOTOBKHU
JIaHHBIX, aHalIu3a M JUarHOCTHKHU
MOJZIeIeH, a TaKkKe C METOoJdaMHu
OLICHKH Ka4yecTBa MOJEJICH.

Ymersn: JEMOHCTPHUPOBATh
BIaJCHHUC OCHOBHBIMH
npo¢ecCuOHATbHBIMU IaKeTaMu
MPUKJIATHBIX porpamm u
cpeactBamu  Python,  NumPy,
Pandas, TensorFlow, Keras,
PyTorch, scikit-learn u mp. J{omken
yMETh  BBIOMpATh  MOJXOJSIINNA
METOJl OOy4eHHs] JJsi pelleHus
KOHKpETHOW 3ajaud, codupaTh U
MOATOTaBIUBATh JIaHHbBIE, CTPOUTH U
HacTpauBaTh MOJEIU, TPOBOJIUTH
aHaJIM3 U JAUArHOCTUKY MOJENeH, a
TakKe JIeNlaTh  CoJiepKaTelIbHbIC
BBIBOJIbI HAa OCHOBE pE3YyJbTaTOB
aHaIM3a.

[Tomyuure

UMEIOIIUICS (ailn B
dbopmare csv
CpeAcCTBaMHU  SI3bIKA

Python u GubnuoTex,
pUYeM HE CUUTHIBAS

daiin  pazom B
OTIEPaTUBHYIO
namsTh, HO

MMOCTEIIEHHO B BUIE &
qacTei.

3.Boibupaer

HEO0XO0IMMOE
MPUKIIATHOE
MPOrpaMMHOE
oOecreueHne B
3aBUCUMOCTH oT

3uarb: CTyneHT JOJDKEH 3HaTh
Ha3HauYeHUe W 00JIaCTH TPUMEHEHUS
OCHOBHBIX IPOrpaMM B
3aBUCHMOCTH OT PEIIaeMOi 3a/1auH.
Ymerb: CTyneHT MOODKEH YMETh
000CHOBAaHHO BBIOMpATh MAKETHI

[IpoBeaute pazbop
umeronerocst  Qaiina
XML ¢ nomMomsio
MOAXOSIIEH s
9TOro OMOJUOTEKH H
BBIBEIUTE HA JKpaH
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peliaeMoii 3a1auu. MporpaMM U CpEeACTBa peIlIeHUsl | IepBbie TpH
MPUKJIANHBIX 3a7a4, BBIOUPATH U | dJIEMEHTa CIIHMCKa
MIPUMEHSITh COOTBETCTBYIOIIME | TOTyYEHHBIX
METOAbl PEHICHUSI MOCTaBJICHHBIX | JAHHBIX.
3amady. Takke CTyIeHT JOJKEH
YMETh CTPYKTYpPUPOBaTh u
MIPE3EHTOBATh PE3yJAbTaThl PabOTHI
dhopme.

4 Vcnionb3yeT 3unatb: CTyneHT Jo/KeH 3HaTh Kak | [IpoBeaure  pazbop

MIPUKIIAHOEC
IPOrpaMMHOE
obecrnieucHUe IS
pEIICHHS KOHKPETHBIX
HpI/IKJIaI[HLIX 3a1a4.

HCII0JIb30BaTh IPUKIIaTHOE
mporpaMMHOe  obecrieyeHue U
06J13.CTI/I INPUMCHCHUSA OCHOBHBIX
IporpaMM B 3aBHCUMOCTH  OT
pelaeMoi 3a1a4u.

umeromierocs (aina
JSON ¢ nomomso
MOIXOAIICH st
9TOro OMOJUOTEKH U
BBIBEIUTEC HA JKpaH

Ymerb: CTyIeHT [OKEH YMETh | MEPBbIE TpHU
HCII0JIb30BATh IPUKIIAHOE | JIEMEHTA CIIMCKa
IporpaMMHOe  o0ecledeHHe U | MOIY4EHHBIX
CpeAcTBa pelIeHUs] NPUKIAJHBIX | JaHHBIX.
3a1a4, BBIOMpaTh U INPUMEHATH
COOTBETCTBYIOLIME METO/IbI
peleHysl TOCTAaBICHHBIX 3a/1a4.
[IKII-5. 1.IIpoBogut 3nare: CryneHnt nomkeH 3Hath | [locuuTaiire,
CriocobHOCTb MEpPONPUATHS 10 OCHOBHBIE METOJbl U CPEACTBA | CKOJBKO pa3
IPOBOJIUTH BHYTPCHHEMY MPOBEACHUSI ~ MEPONPHUATHH MO | BCTPEUACTCS KaXKIbIi
MEpOIPHUATHS IO | KOHTPOJIIO. BHYTPEHHEMY KOHTPOJIIO. u3 CHMBOJIOB
BHYTPEHHEMY YMmerb: CTyaeHT JODKEH YyMETh | (3aryiaBHbIC 1
KOHTPOIJIIO, IIPOBOJIUTH MEpONpPUATHS IO | CTPOYHBIE CHMBOJIBI
(hopMUPOBAHNUIO BHYTPEHHEMY KOHTPOJIIO. HE pa3IuyvaroTcs) B
UH(POPMALIMOHHO PEeI0KEHHOM
11 6a3bl 0OBEKTA daitne. Pemmts
BHYTPEHHET O 3ajauy,
KOHTpOJIS, € pacnapauienB
aHau3y. BBIYMCIICHUS c
NOMOIIbI0  MOJYJIA
multiprocessing.
2.®opmupyer u | 3uarb: CryzneHT nomwkeH 3HaTh | Pasbeiite
aHAJM3UPYET OCHOBHBIE METOJbl U CpEACTBA | MPEAJIOKECHHBIHI
MH(OPMALIMOHHYIO (hopMupoBaHUS u aHanu3a | (aiil Ha HECKOJbKO
6azy 00beKTOB | MH(pOpMaMOHHON 0a3bl 00BeKTa | (ailioB (Hampumep,
BHYTPEHHETO BHYTPEHHETO KOHTPOJIS. 8) IIPUMEPHO
KOHTPOJIS. YMmerb: CTyneHT JODKEH YMETh | OJUHAKOBBIX o
¢bopMupoBaTh M  aHaJIM3UpPOBATH | 00BEMY (hailioB ¢
nHpOpMallMOHHYI0 0a3y OO0BEeKTa | Ha3BaHUSAMHU
BHYTPEHHETO KOHTPOJIS. chunk_*.csv.
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IIpoduiab «Y4der, aHAIN3 U AYTUT»

[IKII-5. 1.Ucnonb3yer 3narb: CryaeHt pgomkeH 3Hath | Chenath aHanu3
CrocoOHOCTh K | CHeLHabHbIC OCHOBHBIC METOABI M CPEICTBA | JAHHBIX
HUCIIOJIB30BAHHUIO IporpaMMHBIC HUCITOJIBb30BaHUA ClricuaJbHbIX HpeIUIO)KCHHOfI
CIIeIUaTbHBIX POTYKTHI JUIS | TPOTPaMMHBIX — MPOJYKTOB  JJIsl | CBOJAHOW TaOJIMIBI U
IMpOrpaMMHBIX BBITIOJIHCHU A BBITIOJIHCHU A 6YXFaJITepCKO' BBEIIOJIHUTL B HeEH
POYKTOB, OyXranrepcko- AQHAJUTUYECKMX M KOHTPOJIbHBIX | BHIYMCIICHHUS:
IIPUMEHSAEMBIX AHAJIMTUYECKUX u | yHKIMIA B HSKOHOMHYECKOM | (PMIIBTPALIUIO B
TS BBITIOJIHEHHSI | KOHTPOJIbHBIX CyOBeKTe. CBOJIHO# TabuIle
Oyxraiarepcko- byHKuni B | YMerb: CTyOeHT IOJDKEH YMETh | Cpe3bl U BpEMEHHbBIE
AQHAJUTUYCCKUX | IKOHOMHYECKOM MIPUMEHSTh CIICIMAJIbHBIC | LIKAJIBI,
Y KOHTPOJIBHBIX | CyOBEKTE. IIPOTPAaMMHBIE  NPOAYKTBHI  JUIA | U3MEHEHUE UTOTOBOU
byHKIMA B BBITTOJTHCHUS OyxraJTepcko- | QyHKIIHH,
9KOHOMHNYECCKOM AHAIIUTUYCCKUX U  KOHTPOJIBHBIX | JOIOJHUTCIBHBIC
CyOBeKTe GyHKIMA B OKOHOMHYECKOM | BBIYMCIICHHS,
cyOBeKTe OOHOBJICHHE JaHHBIX
CBOJIHO#M TaOJIHIIBI.
2.JleMmoHCTpUpPYET 3uate: CTyaeHT MoJDKeH 3HaTh Kak | B Tabmumne  Excel
BJIaJICHUE BJIAJICTh CIEIUATbHBIMU | TPOM3BECTH: 3aIUCh
CIICINAJIbHBIMHU IIporpaMMHBIMU INpoaAyKTaMu, | MakKpocCa
POrpaMMHBIMHU MPUMCHSEMBIMH JUT BBITIOJIHEHUS | 3aIyCK,
MPOAYKTaMH, OyXrajaTepcKko-aHAJIUTHUYECKUX U | peJaKTUPOBaHUE
OPUMEHSEMBIMHA  [UIS | KOHTPOJIBbHBIX byHKIHH B | mapamMeTpoB u
BBITOJIHEHUS KOHOMHYECKOM CYOBEKTE. yIalieHHe Makpoca,
OyXranrepcko- Ymerb: CTyaeHT JOKEH BIIAACTh | 00beAMHEHHE
AHAJIUTUYCCKUX u CIICIINAJIbHBIMHU IMporpaMMHBIMHU | MAKpOCOB.
KOHTPOJIbHBIX MPOIYKTAMH, MPUMCHIEMBIMH JIJIsI
byHKIUH B | BBIIIOJIHEHUS Oyxraiarepcko-
KOHOMUYECKOM AQHAJUTHYECKMX M KOHTPOJBHBIX
cyOBeKTe. byHKIHIT B SKOHOMHUYECKOM
cyOBeKTe.
IIpumepHbIe BONPOCHI AJIS MOATOTOBKH K 3a4eTy
1. BcTpoeHHbIe UMCIOBBIE THUITHI si3bIKa Python.
2. Crucku. Co3gaHue, OCHOBHBIC OTIEpalliHy.
3. OCHOBHBIC METO/IbI CITUCKA.
4. Koprexu. Co3nanue, OCHOBHbIE METO/IbI U OTIEpaIlUH.
5. CrnoBapu. Co3nanue, OCHOBHBIE ONEpPALINH.
6. MeToapl 1151 pabOTHI CO CIIOBAPSIMHU.
7. MuoxectBa. Co3naHue, OCHOBHBIE METO/Ibl U OTEpPAITUH.
8. Ilepemennsie. [IpaBuiia UMEHOBaHUS IEPEMEHHBIX.
9. Jlunamuueckas TUIH3AIIHS.
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10.OnepaTtopsl cpaBHEHHS U IOTUYECKHE ONIEPATOPHI.

11.Unctpykuus if...else.

12 . UucTpykius nukia while.

13.Unctpykius mukia for.

14.Co3nanue u BbI30B (DYHKITUH.

15.1Tepenaya aprymMeHTOB (hYHKITHIO.

16.DyHKIIUU-TEHEPATOPHI.

17.JIsmOna-pyHKIHN.

18.Moxaynu. Unctpykuuu import u from.

19.ba3oBbIe MPUHITUITEI 00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS.

20.Kmacc, meron kiacca, aTtpuOyT kiacca. OmnpeneneHue Kiacca U CO3JaHHE
IK3EMILTISIpa Kiacca.

21 . KoHCTPYKTOp U JECTPYKTOP.

22.HacnenoBanue.

23.A0CTpaKTHBIE METOJIBI KJ1acca.

24. Cratrudeckue METO/IbI Kiacca.

25.CBolicTBa KJacca.

26.Ucknrouenusi. O6paboTKa UCKITFOUCHU.

27 .1Tonp30BaTeNbCKUE UCKITFOYCHHUS.

28.Co6piTue. O6paboTunk coobiTus. Llukim 06paboTku COOBITHIA.

29.9nement Knonka. Co3naHue u HaCTpoOMKa.

30.Onement Knonka. Co3manne 00paboTdnKa COOBITHS.

31.Onementsl Hagnuck u TexcroBoe mosne. Co3nanue u HacTpoiika. Meron get().

32.2nement @naxok. Co3nanue, HACTPOIKa, MOyYeHHE cTaTyca (aaxka.

33.0OnemenT nepekitodarens. Co3ganne, HACTPOIKa, TOCTYI K 3HAYCHHIO.

34.Knaccwl date, time u datetime.

35.Bo3moxHocTH 6ubnmuorekn SymPy.

36.Bo3moxknocTr OubanoTeku NumPy.
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8.IlepevyeHb OCHOBHON M JONMOJHUTEIbHOH Y4eOHOM JINTEPaTypbl, HEOOXOAMMOM 1JIs1

O0CBOCHHUSA NUCHUIIJINH

1. Konpgaes, B. JI. CTpykTypbl 1 anroputMel 00pabOTKH JaHHBIX : yueOHoe mocodue / B. J1.
Kommaes. - Mocksa : PUOP : MUH®PA-M, 2021. - 296 c. - ObC ZNANIUM.com. - URL.:
https://znanium.com/catalog/product/1230215 (marta oOparenus: 09.06.2023). — Tekcr :
BJICKTPOHHBIM.

2. XKyxos, P. A. f3pix nmporpamMmmupoBanus Python: mpakTtukym : yaeOnoe nocodue / P. A.

XykoB. — Mockea : MH®PA-M, 2022. — 216 c. — (Beicmiee oOpa3zoBaHue:
bakanaBpuar). — OBC ZNANIUM.com. — URL:
https://znanium.com/catalog/product/1689648 (nata oopamienus: 09.06.2023). — TekcrT :
3JIEKTPOHHBIN

3.I'ypukos, C. P. OCHOBBI aNropuTMHU3alMi U MporpaMmupoBanus Ha Python : yueOHoe
nocodue / C. P. I'ypukoB. — MockBa : UH®OPA-M, 2022. — 343 c. — (Beicmiee
o0pa3oBaHuUE: bakanaBpuar). — OBC ZNANIUM.com. — URL:
https://znanium.com/catalog/product/1356003 (nata obOpamenus: 09.06.2023). — TekcT :
AIEKTPOHHBIN.

4 Kapskun, M. U. TexHonoruu nporpaMMHUpPOBaHUS U KOMIIBIOTEPHBIM MPAaKTUKYM Ha
s3pike Python : yueOnoe mocobue / M. U. Kapsaxun, K. A. Barynean, P. M. MuyxuH ;
HOxubiit  penepanbubiii  yHuBepcuteT. — Poctos-Ha-Jlony ; Taranpor : HOxkxnoro
benepaibHOTO YHUBEPCHUTETA, 2022. — 242 c. — URL:
https://znanium.com/catalog/product/2057604 (mnata oOparmtenus: 09.06.2023). — Tekcr :
JJIEKTPOHHBIN.

5.Konnmaes, B. [I. OCHOBBI alTOpUTMHU3AIMH U TPOTPAMMUPOBAHUS : yueOHOE TocoOue /o
pen. npod. JI. I'. I'arapunoii. — MockBa : Mznarensckuii Jlom "OOPYM": UHOPA-M,
2017. - 416 c. - 9BC ZNANIUM.com. - URL:
http://znanium.com/catalog.php?bookinfo=902236 (nara obparenus: 09.06.2023). - Tekcr
. DJICKTPOHHBIU.

6. lenynpko, B. M. SI3pIk mporpamMMmupoBaHusi BHICOKOTO ypoBHs Python. ®ynkiuwu,
CTPYKTYpPBI JIaHHBIX, IONOJHUTEIbHBIE MOYJH : yueOHoe nocobue / B. M. lllenynpko ;
HOxub1it (penepanbublii yHUBepcutTeT. - PoctoB-Ha [lony ; Taranpor : M3gaTtenbcTBO
HOxnoro ¢enepanbaoro ynusepcurera, 2017. - 107 c. — 9bC ZNANIUM.com. — ObC
ZNANIUM.com. —URL.: https://znanium.com/catalog/product/1021664 (nata oOpamicHus:
09.06.2023). — TekcT : 37€KTPOHHBIH.

19



9. IlepevyeHnb pecypcoB HH(POPMAIUOHHO-TEJIEKOMMYHUKALIMOHHOI ceTn « UHTEepHET),

HEO0O0XOAMMBIX JIJIS1 OCBOCHHS TUCIUILTHHBI

1. OVYK “CoBpemeHHbIE TEXHOJIOTUN MTPUKIATHOTO MMPOTPAMMHUPOBAHUS 1 00pabOTKU

mauHbIX // https://campus.fa.ru/course/view.php?id=10892

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

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

OnexktpoHHas 6ubnuorexa GunHancoBoro ynusepcurera (Ob) http://elib.fa.ru/

OnexkTpoHHO-0MOmMoTeyHas cuctema BOOK.RU http://www.book.ru

o a0 k~ w D

DNeKTPOHHO-6MOIMOTeuHas cicTeMa «YHUBepcuTeTckas 6ubmorteka OHJTATTH

http://biblioclub.ru/

/. DneKTpoHHO-OMOIMoTeyHas cucreMa Znanium http://www.znanium.com

8. DNeKTpOHHO-OMOIMOTEUHAs CHCTeMa U31aTelIbCTBa «FOPAVT» https://urait.ru/

9. DnexTpoHHO-OMOIMOTEUHAs cucTeMa u3narenberBa [Ipocnekt
http://ebs.prospekt.org/books

10. DnexTpoHHO-0MOIMOTEYHAs cucTeMa u3aaTenbeTBa Jlans https://e.lanbook.com/

11. lenoBas onnaitn-omonuoreka Alpina Digital http://lib.alpinadigital.ru/

12. HayuHnas snextporHas ounbmuoreka eLibrary.ru http://elibrary.ru

13. HanmonanbHas s1ekTpoHHas oudaunoTeka http://H36.pd/

14. duHaHcoBas cripaBodHas cucteMa « PMHAHCOBBIN qupekTop» http://www.1fd.ru/

15.SciPy // http://docs.scipy.org/doc/scipy/reference/

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

17.bubnunoreuyno-uHGopMaImoHHbIN KoMIIekc OUHYHUBEpCUTETA (DJIEKTPOHHAS
OMOIMOTEKa, PECYPCHI HA PYCCKOM S3BIKE):
http://www.library.fa.ru/res _mainres.asp?cat=rus
18.bubnuoreuno-nHGOpPMAIMOHHBIN KOMIUIEKC OUHYHUBEPCUTETA (IIEKTPOHHAS

O6ubIMoTeKa, peCypCchl HA MHOCTPAHHBIX SI3bIKAX ):
http://www.library.fa.ru/res mainres.asp?cat=en
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10. MeToanueckne YKazanud 1Jisd oﬁyqamumxcn 10 OCBOCHHI0 U CIIUITJIMHBI

OcHoBHBIE ATallbl pabOTHl CTyJeHTa Mo AucCHUIUMHE Co8pemennble mexHo102uu
NPUKTAOHO20 NPOPAMMUPOSCAHUA U 0OPADOMKU OAHHBIX

[IpeaBapuTenbHast OpUEHTUPOBKA B MOJICKAIIEM U3YUEHHUIO yUeOHOM MaTepHrase 1o
porpaMme.

1. Os3HakoMIICHHE C PEKOMEHIOBAaHHOW YUeOHOM JTUTEpaTypOH.

2. CnymiaHve W KOHCHEKTUPOBAaHUE JIEKIUW, a TaKKe BBIMOJHEHUE IPYTHX BHUJIOB
yueOHOU padoTHI.

3. [lnanupoBaHKe CaMOCTOSITEIBHONU PaOOTHI.

4. OOoOmeHue u cucreMaruzanus HHGOPMAIINK, B3STOM U3 JEKIHUA U MPOYUTAHHOU
JUTEPATYPBHI.

5. BrlnonHeHne KOHTPOJIBHON PabOTHI.

PexoMeHaninu mo paboTe ¢ y4eOHbIM MaTepUaIOM:

1. Oco3HaBaiiTe HaJUYHbIA YPOBEHD MMOJTYYEHHBIX BAMH 3HAHUM.

2. B cutyanuu HEMOHUMAaHUS HYXKHO BBISBUTH TOT MEPBUYHBIN YpPOBEHb U (hAKTOPHI
HEMMOHUMAaHUs1, KOTOPbIE CTAJIA MPENSATCTBUEM MIOHUMAHUS MTOCIIETYIOLIETO.

3. 3amaBaiiTe camu cebe BOIIPOCHI U MBITAUTECh OTBETUTDH HA HUX.

Pexomenmanmu mo paboTe Ha JIEKIUSAX U C JIEKIIMOHHBIM MaTepUaioM:

1. OcHoBHas 3aaya Ha JIEKIIMU — OCMBICJICHUE M3JlaraeMoro B Hedl matepuana. J{is
ATOT0 HEOOXOAMMO CIyIIaTh JIEKIIMI0O C CaMOro Hayaja, HE YIycKas oOIIuX,
OPUEHTHUPYIOIIMX B MaTepHalie pacCyKJI€HUI U yCTAHOBOK JIEKTOPA.

2. Benenue 3amuceld Ha JIGKIIMM Ba)XHO W TOJE3HO [JIS JIYYIIErOo OCMBICIHUBAHUS
Marepuana, i COXpaHeHHs HHPOpMalMU, C TENbl0 €€ JaJbHEHIIero
UCITIOJIb30BAHUSI.

3. Jlns oGnerueHus 3ammucy peKOMEHIYEeTCsl TPUMEHSTh COKPAIEHUS TIOBTOPSIOIITUXCS
TEPMUHOB WJIM XOPOIIO U3BECTHBIX MOHSITHUH.

Pexomennauuu no paboTe ¢ TUTEPATYyPOA:
1. Ecnu BO3HUKIM 3aTpyJHEHUS TPU Pa3bICKAHUHM MaTepuaa, Mo KakoMy- JIH0o

KOHKPETHOMY BOIIPOCY, CIEAYET OOpaTUTbCi K MPEIMETHOMY YyKa3aTello,
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HaIleYaTaHHOMY, KaK IPAaBUJIO, B KOHIE KAKJIOT0 JINTEPATYPHOTO UCTOYHHUKA.

2. TlpeameTHblil yka3zaTenb — 3TO aJ(aBUTHBIN COMCOK OCHOBHBIX HAYYHBIX MOHITHN
(TEpMHUHOB), cOZepaHUE KOTOPBIX PACKPBITO B KHUIE, PSIIOM C TEPMUHOM CTOSIT
yyciia, O0O3Ha4arolMe HOMEpa CTPaHUL, Ha KOTOPBIX U3JIOKEH Marepual,
OTHOCSILIUICS K JAHHOMY ITOHSTHIO.

PexoMeHaanuu 1o BBIIIOJIHEHUIO KOHTPOJIBHON pabOTHI:

1. Tlepen BBHIMOJHEHHMEM KOHTPOJBHOM pabOThl CTYACHT [JOJDKEH H3YyYUTh
COOTBETCTBYIOILIME Pa3/ieiibl yUeOHOU JIUTEPATYPHI.

2. KoHTponbHyI0 paboTy CTYIEHT AOHKEH BBITIOIHATH CAMOCTOSITENIEHO, HUCTIONb3YS T
HAaBBIKM U YMEHUSI, KOTOPBIE TOJIYYUI Ha JICKIUAX U MPAKTUYECKUX 3aHATHSIX.

3. Ilpu 3aTpynHEHUSAX, BOSHUKIIUX MPU BHINOJIHEHUH KOHTPOJIBHOM pabOThI, CTYIEHT

MOJKCT IIOJYYNUTh KOHCYJIbTAIWIO IIPCII0AaBaTCIIs.

11. Ilepeyenb MH(POPMALNMOHHBIX TEXHOJOTHI, HCMOJIb3yeMbIX MPH OCYIIECTBJIEHUHN
o0pa3oBaTeJIbHOr0 MpoLecca Mo AMCHMILIMHE, BKJIKYAsf INepedyeHb Heo0X0AHMOro

nporpaMmmHoOro o0ecrnieyeHUus U I/IH(l)OpMaIII/IOHH])IX CIIPABOYHBIX CUCTEM

11.1. KoMmJIEKT JIMIIEH3MOHHOTO MTPOrpaMMHOT0 00ecreyeHus

1. [TakeT opuCHBIX IpOrpaMm

2. Autusupyc Kaspersky
11.2. CoBpemennbie mnpodeccuoHaNbHbIE 0a3bl JaHHBIX W HUHPOPMAIUOHHBIC
CIIPABOYHBIE CUCTEMBI

1. UndopmarnmonHo-mipaBoBas cucreMa «l apant

2. Nadopmanmonno-npaBoBas cucrema «Koncynbprant [Lmrocy

3. DnekTponHas sHIMKIoneaus: htpp://ru.wikipedia.org/wiki/Wiki

4. Cucrema  KoMmIuieKcHoro  packpeitusi  uHpopmanum  «CKPUH» -

http://www.skrin.ru/

11.3. CeprudunupoBanHbple MNpPOrpaMMHBIE M amnmapaTHbIE CpPEACTBAa  3alllUThl
uHdopmanuu:

- HE IPEAYCMOTPEHBI.
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11.4. S3bik mporpammupoBanust Python 3.8 (unum crapie).
11.5. [IInmarpopma ans HaydHBIX HCCIEAOBAHWN, OCHOBAaHHAs Ha  sI3bIKE

nporpammupoBanusi Python, Anaconda, bubnuoreka PyTorch.

12. Onucanue MaTepuaIbHO-TeXHUYECKON 0a3bl, HCOOXOAUMOM ISl OCYILIECTBJICHUS

00pa3oBaTeJTLHOTO MpoLecca Mo AMCHUTLIHHE

Hamnune ayauTopuu, OCHAIIEHHOW KOMIBIOTEPHOM TEXHMKOM M HPOEKTOPOM, C

BO3MOXKHOCTBIO ITIOJKIIIOUYCHHUA K CCTU «I/IHTCpHeT».
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