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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

IVIAHUPYEMBIX PE3yJIbTaToOB Oﬁy‘leHl/Iﬂ o TMCHMIIJIMHE

Kon HaumenoBanue Nuaukaropsl Pe3yabrarnl 00yueHus (YyMeHUs U

KOMIIET KOMIIETeHIIH U AOCTUKEHUS 3HAHHUSs), COOTHECEHHbIE ¢

CHI[UH KOMIIeTeHIIUHN HHINKATOPAMH J0CTHKECHUS

KOMIIeTeHIIH U
IIpoduib «KAyauT M BHYTPEHHUI KOHTPOJIb)

VK-4 CrocoOHOCTE l.Mcnone3yer ocHoBHble | 3HaTh: CTyaeHT JOJDKEH  3HaTh
HCII0JIb30BATh METOJbl U  CpPEICTBA | OCHOBHBIE  METOABl M  CpEACTBa
MIPUKJIATHOE MOJIyYEeHHUS, MOJIyYEeHUs], IPECTABICHUS, XPaHEHUS
IIPOrpaMMHOE IIPEICTABIICHMUS, 1 00pabOTKH aHHBIX U T.A4. OH 10JKEH
obecrnieueHue mnpu XpaHeHuss ¥ oOpabOTKM | MOHMMATh  O0JIACTP W TPAHUIBI
perieHnu JTAHHBIX. IPUMEHUMOCTH 3THX METOJIOB, a TaK¥Ke
npodeccnoHambHbIX OCHOBHBIE BHJbl 33J1a4, KOTOPBIE OHU
3aja4 MOTYT pEeIlaTh.

Ymerb: CrTyneHT JODKEH  YMETh
BbIOMPAaTh M TPHUMEHSATh OCHOBHBIE
MOJAXOJSAIINE [0/ UMEIOUINECsS 3a/lauu
METOAbl U  CPEACTBA  IOJYYECHMS,
MIPEACTABJICHUS, XpaHEHUS U 00pabOTKH
JIaHHBIX. OH TOJDKEH YMETh ONPEAEIATh
o0nacTb M TpaHUIBl MPUMEHHUMOCTH
3THX METOJIOB, a TAK)KE€ OCHOBHBIE BUJIbI
3aJ1a4, KOTOpble OHU MOTYT peniarh.

2.JleMoHCTpHUpPYET 3uarp: CTyZeHT [JIOJDKeH  3HaTh
BJIa/ICHHE Ha3HA4YCHHE OCHOBHBIX
npohecCuOHATEHBIMU npodeccrnoHaIbHBIX MaKEeTOB
MakeTaMu TPUKIATHBIX | MPUKIATHEIX  mporpamMm  NumPy,

IIPOrPaMM.

Pandas, TensorFlow, Keras, PyTorch,
scikit-learn u mpyrue. OH Takxe T0JDKCH
ObITh 3HAKOM C MeTogamMu cbopa u
MOJATOTOBKM  JAaHHBIX, AaHaAIW3a W
JUATHOCTUKU MOJICNIeH, a Takke C
METOJIaMH OIEHKH KauecTBa MOJICIICH.

YMeTh: JIEMOHCTPUPOBATH BIAJICHUE
OCHOBHBIMHU npodeccuoHaIbHBIMU
MaKeTaMyd TPHUKIATHBIX TPOTPaMM |
cpeactBamu Python, NumPy, Pandas,
TensorFlow, Keras, PyTorch, scikit-
learn u np. JlolmkeH yMeTh BbIOMpATh




HNOIXOAAIIMI  MeTox OO0y4eHus Ui
pelleHns KOHKPETHOM 3a1aun, coOupaTh
M MOoArOoTaBJIMBATh HAHHBIC, CTPOUTH U
HACTpauWBaTh  MOJEIH,  IPOBOJIUTH
aHaluM3 W JHUArHOCTHKY MOJEJIEH, a
TaKKe JIeJIaTh CO/Iep KaTeIbHbIe BHIBOJIbI
Ha OCHOBE PE3yJIbTATOB aHAJIN3A.

3.BeiOupaer
HEoOX0auMOe
MIPHUKJIATHOC
MIPOrPaMMHOE
obecneyeHne B
3aBUCHUMOCTHU oT
pelaeMoii 3a1a4u.

3uarb: CrTyaeHT JIOJDKEH — 3HATh
Ha3HaueHUe U 00JacTH TNPUMEHEHHS
OCHOBHBIX MPOTPaMM B 3aBHCHMOCTH OT
peraeMon 3a1a4u.

Ymerb: CryneHT J0JDKEH
000CHOBAHHO BBIOMPATH MaKEeThI
nporpaMM H  CPEACTBA  PCHICHHS
NPUKJIAIHBIX  3a/ad, BbBIOUPATh M
MPUMEHSITh COOTBETCTBYIOIINE METOJIbI
peIlleHUsT TOCTaBACHHBIX 3a1ad. Takxke
CTYJCHT JIOJKEH YMETh
CTPYKTYpPUPOBaTh M  IPE3CHTOBATH
pe3ynbTaThl paboThl hopMme.

yMEThb

4. Ucnonb3yer

MIPHUKIIATHOC
IPOrpPaMMHOE
obecricucHue ISt
pelieHruss  KOHKPETHBIX

MPUKJIAAHBIX 3aaa4.

3narb: CTyneHT [OOKEH 3HaTh Kak
HCIIOJIL30BaTh MIPUKJIATHOE
mporpaMMHOe oOecriedeHrue U 00JacTu
MPUMEHEHUS OCHOBHBIX IMPOTpaMM B
3aBUCUMOCTH OT pelIaeMou 3a7auu.

YMeTh: CTy,Z[eHT JOJIDKCH YMCETH
HCIIOJIB30BaTh MMPUKIIAAHOC
MporpaMmMHOC obecrnieueHue U cpeacrBa
pEeICHUA IPUKIIAAHBIX 3aaa4, BBI6I/IpaTI)

U TPUMEHATh  COOTBETCTBYIOLIME
METO/Ibl pellIeHUs] TOCTABJIEHHBIX 3a/1a4.
MKII-5 | CocobHOCTH 1.IIpoBogut 3narp: CryneHT JOJDKEH  3HATh
MIPOBOAUTD MEPOIPUITHS 110 OCHOBHBIE  METOJbI U  CpEICTBa
MEPOIPUATHS 110 BHYTPEHHEMY KOHTPOJIIO. | NPOBENCHUS MEPOIPUITHH o
BHYTPEHHEMY BHYTPEHHEMY KOHTPOJIIO.
KOHTPOJIIO,
(hopMuUpOBaHHIO Ymerb: CTyneHT JOJKEH  YMETh
MH(POPMAaIMOHHOM IIPOBOAMTH MEPOIPUATHS o
0a3bl 00BEKTA BHYTPEHHEMY KOHTPOJIIO.
BHYTPEHHETO 2.®opmMupyer n | 3uarb: CTyneHT JODKEH — 3HATh
KOHTpOJIS, €€ aHAIU3UPYET OCHOBHBIE  METOJbI U  CpEICTBa
aHaJIN3y uHpOpMaLMOHHYIO 0a3y | (hopMuUpOBaHUS u aHaJM3a
O00BEKTOB BHYTpEHHEro | MHQOpMalMOHHOM  0a3pl  00BEKTa
KOHTPOJISL. BHYTPEHHETO KOHTPOJIS.
Ymerb: CTyaeHT [JOJDKEH YMETh
dbopmupoBaTh " AHAJIN3UPOBATH
nHpopManmoHHyr0  6a3y  oOBeKTa

BHYTPEHHETO KOHTPOJIA.




IMpodpuib «Y4er, aHAJIU3 U AYAUT»

IIKII-5 | CrocoOHOCTB K 1.Mcnons3yer 3uarb: CTyneHT JO/DKEH  3HATh
UCIIOJIB30BAHUIO CIIeuaJIbHbIC OCHOBHBIC METOAbI u cpeacrTBa
ClICIHATbHBIX MIPOrpaMMHBIE MPOAYKTHI | HCIIOIH30BAHUS CIIelUaJIbHBIX
IIPOrPAMMEBIX JUISE BBITIOJIHEHUSI | MPOTPAMMHBIX MPOJIYKTOB JULST

OyXTanTepcKo- BBIIOJTHEHUS OyXTanTepcKo-
TpONYKTOB, AHAITUTHYCCKUX U | aHAIMTUYCCKHUX u KOHTPOJIBHBIX
HPAMCHSACMBIX US| goHTpONbHBIX DYHKLIUA B | (DYHKIHI B 9KOHOMHUYECKOM CyOBEKTE.
BBIITOJIHCHU S 3KOHOMHYECKOM Ymerb: CTyneHT JOMKEH YMETh
OyXxraiarepcko- cyOBeKTe. MIPUMEHSTh cIienajibHbIe
AHAJINTUYECKUX U IIPOTPaMMHBIC IIPOAYKTEI AL
KOHTPOJBHBIX BBIIIOJTHEHUS OyXTajnTepcKo-
N AHAIMTUYCCKHX u KOHTPOJIBHBIX
byHKIMHI B .
(GyHKIUI B 9KOHOMUYECKOM CYyOBEKTE.
SKOHOMHYECKOM
CyObBeKTe. 2.JleMoHCTpUpPYET 3natb: CTyneHT [OODKEH 3HaTh Kak
BIIQJICHUE BJIAACTh CIICIUAJIbHBIMHU
CIlelHaIbLHBIMU MIPOrpaMMHBIMHU MPOJIYKTAMH,
MIPOrpaMMHBIMHU MPUMEHSEMBIMUA  JUISI  BBITOJHEHUS
MPOIYKTAMU, OyXrantrepcko-aHaTUTHIECKUX u
MIPUMEHSIEMbIMU JUTSL | KOHTPOJBHBIX byHKUIMMA B
BBIIOJIHEHUS HKOHOMUYECKOM CYOBEKTE.
Oyxranrepcko- Ymerb: CTyaeHT JAOMKEH BIaJETh
AHAITUTUYECKUX U | crenuaJbHbEIMU MIPOrpaMMHBIMHU
KOHTPOJIBHBIX (DYHKITUH B | MPOAYKTAMH, MPUMEHSIEMBIMU IS
SKOHOMHYECKOM BBIIOJTHEHHUS OyxraiaTepcko-
cyOBeKTe. AHAIMTUYECKHUX u KOHTPOJIBHBIX

(GyHKINH B 5)KOHOMUYECKOM CYOBEKTE.

3. MecTO IMCHMILUIMHBI B CTPYKTYpPe 00pa3oBaTeIbHbIX IPOrpaMm

Hucuunnuaa «CoBpeMEHHbIE TEXHOJIOTUU MPHUKIAJAHOTO MPOrpaMMUPOBAHUS U
00pabOTKM JaHHBIX» OTHOcUTCA K Llukimy mpoduis (31EKTUBHBIM) MO HaIMPaBICHUIO
noaroroBku 38.03.01 — Dkonomuka, OIl "busnec-ananus, Hanoru u ayaut», OIl «Hanoru,

ayIUT U OU3HEC-aHAIU3Y.

4. O0beM IMCHUILUIMHBI (MOAYJIS]) B 32a4e€THBIX €MHUIIAX M 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

Bup yuyeOHoil paGoThbl 10 JMCHHUIIHHE Bcero Cemectp 7/ 6
(B3/emn (B yacax)
yacax)

O01asi TPY10€eMKOCTh M CHUTITHHbBI 3/108 108

Konmaxmmnas paboma - Ayoumopusie 34 34

3anamus

Jlexyuu 16 16

Cemunapul, npaxmuyeckue 3aHsamus 18 18

Camocmosmenvhnan paboma 74 74

Bup Texymero KoHTpoJist KonTponbsHas KonTponbshas
pabora pabora

By npome:KyTo4HON aTTecTaluu 3a4eT 3a4eT

Ipoghuns « Yuem, ananuz u ayoumy

Ouno-3aounas popma 0b6yuenus

Buj yueOHoil paGoTbl 10 AMCHUIIHHE Bcero Cemectp 7
(B3/emn (B yacax)
qacax)

O01masi TPY10eMKOCTh TUCIHILIHHBI 3/108 108

Konmaxmmnuas paboma - Ayoumopnvie 16 16

3anAmMUA

Jlexyuu 8 8

Cemunapuol, npakmuyeckue 3aHsamusl 8 8

Camocmoamenvnas paboma 92 92

Bun texymero KOHTpostst Konrtponbnas | KontposnbHas
pabota pabota

By npomeKyTo4HOM aTTeCTalluu 3a4eT 3a4eT

5. Copep:xkaHue JUCHMIUIMHBI, CTPYKTYPHPOBaHHOe MO TeMaM (pa3geiam)
AMCHHUIUIMHBI ¢ YKAa3aHUEM MX 00beMOB (B aKaJleMUYeCKHUX 4acax) U BUOB YU4eOHbIX

3AHATHH

5.1. Conepkanue TUCUMIIIMHBI



Tema 1. BBenenue 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
oOyuenusi. Bepcuu s3pika mporpammupoBanus Python, auctpuOyTtuBel U OHOTHOTEKH
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 CTpPOKaMH, (GYHKIIUA W METOIBI JIJIS
pabotel co cTtpokamu. CTpykTypa mnporpamMmbl. MHCTpyKIMHM BbIpaKEHU, 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 ciioBapsi. MeTo bl 11t paboThI CO clloBapsMH. MHOKECTBA.

Tema 3. bazoBble TeXHOJIOTMH IS AaHATU3A 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:
OuHapHbIE, HOMHUHAJbHBIC, TOPSAIKOBBIE, KOJWYECTBEHHBbIE. THUIBI 3a/lad MAaIIMHHOIO
oOydeHus: KiaaccuuKaIius, perpeccusi, MPOTHO3MpPOBaHWE, KiacTepu3arus. [Ipumepsl

6



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-
3HAYCHUE», XPAHUJIUIIE CEMEUCTB KOJOHOK, JOKyMeHTO-opueHTupoBaHHas CYB]l, 6a3
JaHHBIX Ha ocHoBe rpadoB. CpaBHUTENbHBIA aHaIM3 W OOJACTH NPUMEHEHHS HE
PENIALMOHHBIX 0a3 TaHHBIX.

XpaHeHre U OOMEH CTPYKTYpUpPOBAHHOW HMH(popmaiueid B BUAEC JOKYMEHTOB WJIU
cooO1eHuit. @opmaThl NPEJCTABICHUS IEPEHOCUMON CTPYKTYPUPOBAHHOW MH(POPMAIUH.
CpaBHeHHE pa3IMYHBIX MPUHLUIIOB MPEACTaBICHUS CTPYKTYPUPOBAHHOW HMH(OpMALMK:
3aKpBITHIC U OTKPBITBIE PopMaThl, OMHAPHOE U TEKCTOBOE MPECTABICHUE TaHHBIX.

VYHuBepcaibHble (popMaThl XpaHEHUs CTPYKTYPUPOBAHHON MHPOopMauu (pa3MeTKH
nokymeHToB): CSV, XML, HTML (XHTML), JSON. f3bik pazmerku XML: oCHOBHbIE
IPUHLIMIIBI TOCTPOEHUS U creurduka ucnonb3oBaHus. [locTpoeHne cxembl JOKYMEHTaA 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. TexHnosioruu 00padoOTKHU JAHHBIX

3HAKOMCTBO C pPa3jMYHBIMH KJacCaMU HH(OPMAIIMOHHO-aHATUTHUYECKUX CHCTEM.
Texnonorun Data Mining. Texnonoruu ananusza Oonblux 00beMoB aaHHbIX (Big Data):
MPUYMHBI BO3HUKHOBEHHUS, OCHOBHBIE OCOOCHHOCTH (DYHKIIMOHHUPOBAaHUS U crenuduxa
CO3/IaHUS PUIIOKECHUU.

CpaBHUTENbHBIN aHATN3 PA3IWYHBIX MOAXO0A0B K aHAIN3y SKOHOMHYECKHA 3HAYUMON
UH(POPMAIIMU: OT TOCTPOSHUSI CHUCTEM OTYETOB JI0 AJTOPUTMOB MAIIMHHOTO OOYy4YEHUSI.

OcobeHHOCTH TOCTPOCHUS MH(GOPMAIMOHHO-aHATUTHYECKIX 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. YuyeOHO-TEeMATHYCCKHH IJIAH

ouHas gopma 0oyueHus

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

Ne HaunmeHoBaHue TpyroeMKoCcTh B yacax DopMbI
TIT/T1 TeM Bcero KonraktHas  pabdora - | Camocrto TeKYILIero
(pa3neiioB) AynuTopHasi padora ATeIbHAsA KOHTPOJIA
AU CHUIINHBI O6mas, | Jlekuun CemuHapsl, pabora yCIeBaeMoCTH
B T.4.. MIPAKTUICCKHEC
3aHSITUS
1 BBenenue B 23 8 4 4 15 VYerubiit  ompoc,
MpOrpaMMHUPOBAHUE HpOBEpKa
Ha s3bike Python MPaKTHYECKHX
3aJlaHui
2 OcHOBHBIE 23 8 4 4 15 YcTHbIi onpoc,
CUHTAKCUYECKHE poOBepKa
KOHCTPYKIHHU MPAKTHIECKUX
3aaHui
Python e
3 bazoBble 16 4 2 2 12 YcTHBIH ompoc,
TEXHOJIOTHH ISt HpOBEpKa
aHaJIN3a JTAaHHBIX MPaKTHECKHX
3alaHui
4 TexHonmoruu 23 6 2 4 17 YcTHBIi omnpoc,
paboThl co MpOBEpPKa
CTPYKTYpPUPOBAHHBI MPaKTHECKHX
3aaHui
MU JaHHBIMU
5 TexHoIoOrun 23 8 4 4 15 YcTHbIi onpoc,
00pabOTKHU JTaHHBIX pOBepKa
MPAKTUIECKUX
3aJaHui
B eJIOM mo | 108 34 16 18 74 CornacHo
JTUCIUTLTAHE yueOHOMY
TUIaHY:
KOHTpPOJIbHAs
pabora
Hroro B % 31 47 53 69




Ipoghuns «Yuem, ananuz u ayoumy

OuyHo-3a04yHas (hopma 0OydeHHUsI

Ne HaumeHoBaHue TpynoeMKoCcTh B yacax DopMbl
/T TeM Bcero KonraktHas  padora - | Camocto TeKylIero
(pa3nesioB) AyautopHasi paéora siTeJIbHase KOHTPOJIA
AU CUMILINHBI O6mias, | JIlekuun Cemunapsl, pabota yCIeBaeMoCTH
B T.4.. NPaKTUYCCKHE
3aHSITHS

1 Beenenue B 24 4 2 2 20 YcerHbI  ompoc,
MIPOrPaMMHUPOBAHHE HpOBCpKa
Ha s3eike Python TIPaKTHHICCKUX

3aJlaHui

2 OcHoBHBIE 22 2 1 1 20 YcTHbIi omnpoc,
CUHTAKCUYCCKHE MpoBEpKa
KOHCTPYKIIUH MPaKTHYECKNX
Python 3aJJaHu’

3 bazoBebie 24 4 2 2 20 VYcTHbIi onpoc,
TEXHOJIOTHH IS HpOBEpKa
aHaIN3a JaHHBIX TIpaKTHICCKNX

3aJlaHui

4 TexHomoruu 14 2 1 1 12 YcTHbIi onpoc,
paboThl co HpOBEpKa
CTPYKTYPHPOBAHHEI TIpaKTHICCKNX
MU JTaHHBIMHU 3ajaHmd

5) TexHonmoruu 24 4 2 2 20 YcTHBI omnpoc,
00pabOTKHU TaHHBIX IpOBEpKa

MTPAKTUIECKIX
3alaHui
B IeJI0M mo | 108 16 8 8 92 CornacHo
JTUCLUTUIAHE yueOHOMY
TUIaHY:
KOHTPOJIbHAS
pabora
Hroro B % 15 50 50 85

5.3. ConepskaHue CeMMHAPOB, MPAKTHYECKUX 3aAHATHI

HaunmenoBanue
TeM (pa3aesioB)
JUCIUIINHBI

Ilepeyens BompocoB Jsi  O0CYKJAeHUSI HAa
CeMHMHAPCKHX, NPAKTHYECKUX 3aHATHAX,
pPeKoMeHayeMble HCTOYHHUKH M3 pasgejoB 8,9
(Yxa3piBaercsi pasfe] M TOPSIAKOBBI HOMep
HCTOYHUKA)

®opmMbl IPOBEICHUSA
3aHATHH




Bsenenue B
IIPOrpaMMHUpPOBaHUE
Ha s3bike Python

VYcranoBka Python, ycraHoBka nucTpuOyTHBa
Anaconda. PaboTa B HMHTEpaKTHBHOM pEXUME
uHTEepnpeTaropa. MutepaktuBHas obonouka [Python
notebook: mpuHnumbl paboTel ¥ npumeHenus. Cpena
POTPaMMHUPOBAHHUSL. Hcnonp3oBanue
JOKyMEHTaluu. VM3ydeHne TeXHOIOTHIeCKOro CTeKa
aHanu3a JaHHBIX, MOCTPOEHHOrO Ha 0ase s3bIKa
nporpammupoBanus Python.

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

WutepaktuBHas ¢opma,

UHAUBHUIYyaIbHOE
BBIIIOJTHEHUE  3aJaHHUH,
TPYIIIOBOM pazbop
pe3yabTaToOB

BBITIOJTHCHU A SaHaHI/Iﬁ.

OcHoBHbIE Uzyuenue 0a30BbIX KOHCTPYKLHUH s3bika | HTepakTuBHas Qopma,
CUHTAKCUYECKHE nporpammupoBanus Python UHAUBUIYaIbHOE
KOHCTPYKIIUU Pexomenoyemvie ucmounuxu: n.8, [1-6] BBITIOJIHEHUE  3aJaHU,
Python IPYIIOBOM paszoop
pe3yJIbTaToB
BBITNIOJTHEHU S 33/IaHUH.
bazoBbie 3HaKOMCTBO C HMH(OPMAIMOHHBIMU TeXHOJNOTHsMH | MIHTepakTuBHas ¢opmMa,
TEXHOJIOTUU JUISL | aHaM3a JIaHHBIX Ha Python; WHNBUIyaILHOE
a”HaIn3a JaHHBIX Pexomenoyemvie ucmounuxu: n.8, [2-4] BBLIITOJIHEHHE  3aJaHMH,
TpYyTIIOBOH paszoop
pe3yJIbTaToB

BBIIIOJTHEHUS 3aIaHUH.

Texnonoruu padoThI
co
CTPYKTYpPUPOBAHHBI
MU JTAHHBIMHU

Cozmanue Ha  s3pike  Python  mpunoxenwit
MCITOJIB3YIOIINX YHUBEPCAJIbHbBIC dbopMaTs
XpaHEeHUsT  CTPYKTYpUPOBaHHON  uHGOpMAIUH.

N3yuyenne npumepoB padbotel ¢ popmatamu CSV,
XML, XHTML, HTML, JSON mnpu mnomouu
O6ubnuorek Ha s3blke Python, mnpoekrtupoBanue
COOCTBEHHOT'O MPHJIOKEHHs pabOTaIOLIEro ¢ OJHUM
U3 JaHHBIX (OpPMATOB.

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

WnrepaktuBHas ¢opma,

WHIAWBUAYAJIIbHOC
BBINIOJIHEHUE  3aJaHUM,
IpyNIoBoi pa3bop
pe3ybTaToB

BBINIOJIHEHUSA 3aJaHHN.

TexHonorun
00pabOTKHU JaHHBIX

3HaKOMCTBO C aHAIUTUYECKUMHU WHCTPYMEHTAMH Ha
s3pike Python. M3yuyenuwe mnpuMepoB HOCTpOCHHS
AQHAJTUTHYECKUX HMHCTPYMEHTOB Ha si3bike Python,
MPOEKTUPOBAHNE MHCTPYMEHTAPHS aHAINU3a JaHHBIX
COOCTBEHHOTO MPUIIOKEHHUS.

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

WNurtepaktuBHas ¢dopma,

WHAUBUIYyaIbHOE
BBIIIOTHEHWE  3aJaHuH,
IpyNIoBoOH pa3b6op
pe3yIIbTaTOB

BBIIIOJIHEHMS 3aTaHUA.
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6. YueOHO-MeTOANYEeCKOE O0ecTieyeHHe AJIsl CAMOCTOAITE/IbHOI padoThI 00yUYaromuxcs

o IMCIOMIIJIMHE

6.1. HepequL BOIIPOCOB, OTBOAUMBIX Ha CAaMOCTOSITCJIbHOEC OCBOCHUEC NUCHUIIJIUHBI,

(opMbI BHEAYyAUTOPHOI CAMOCTOATEIHLHOU PA0OTHI

HaunMeHoBaHHe TEM
(pa3nesioB) IMCHUIIUHBI

Hepeqeﬂb BOIIPOCOB, OTBOAUMBIX
Ha CAaMOCTOSATECJIBHOC OCBOCHHC

®opmMbl BHEAYAUTOPHOMI
CaAMOCTOSITEJIbHOM PadoThI

BBenenue B
MPOrpaMMHUPOBaHUE Ha
s3p1ke Python

3HAKOMCTBO C IUCTPUOYTUBOM
Anaconda u cocTaBOM MHCTPYMEHTOB

JUIs  3a]a4  aHalmM3a JAHHBIX U
MAIIMHHOTO OOY4YeHHUs, BXOAALIMX B
JUCTPUOYTHUB. WNuTepakTuBHas
o0oiouka [Python notebook:

IPUHLIMIIBI pa0OThI ¥ IPUMEHEHUE AJIs
pelieHus 3a/ja4y aHaliu3a JaHHbIX U
MAaIIMHHOTO O0y4YEeHUsl.

Pabora c yueOHOI
JUTEPaTypPOH. Perienune
TUTOBBIX  3ajad. Pa36op

BOIIPOCOB II0O TCMC 3aHATHA.
Brimonaenue JOMalIHUX
BaﬂaHI/Iﬁ K Ka&XKIO0OMY 3aHATHIO.

OCHOBHbBIE CHMHTAKCHUYECKHUE
KoHCTpyKuuu Python

MHoromMepHble  CHUCKH.  MeToJbl
criuckoB. Koptexu. Omnepauun Haj
cioBapsmu.  Ilepebop  31meMeHTOB
cioBaps. Meroasl miis pabOTHl CO
cinoBapsAMU. MHOKeECTBA.

PaGora c yueOHoI
JIATEPATYPOIl. Pemenue
TUMOBBIX  3amad.  Pa3bop

BOIIPOCOB 11O TEMC 3aHATHA.
Brinonaenue JOMAaIIHUX
3a)1aH1/1171 K KQKIOMY 3aHATHIO.

ba3zoBrle TexHOJIOrMHM I
a”HaJIn3a JaHHBIX

[Tpumepsl 3a1a4 pemaeMbIX METOAaMH
MamMHHOrO o0y4enus. IlpoGiema
He1000y4eHus / mepeodydeHusl.

PaGora c yueOHoI
JIUTEPATYpPOIl. Pemenue
TUMOBBIX ~ 3amad.  Pazbop

BOIIPOCOB 110 TEMC 3aHATHA.
Brinonaenue JOMAaIIHUX
3a)1aH1/1171 K KQKIOMY 3aHATHIO.

Texnomorun paboTel co | YHuBepcanbHble (hopMaThl XxpaHeHus | Pabota c yueOHoI

CTPYKTYPUPOBAaHHBIMU CTPYKTYPUPOBAHHOU nH(popMaluu | TUTEPATYPOH. Pemenne

JaHHBIMU (pasmetku noxkymentoB): CSV, XML, | TumoBbix 3a7ay. Pazbop
HTML (XHTML), JSON. S3bIk | BOIpOCOB IO TEME 3aHATHS.
pa3smeTku XML: oCHOBHBIE IPUHIMIIBI | BrinosiHeHue JIOMAaIIHUX
MOCTPOEHUS u cnenuduka | 3alaHUI K KaXIOMY 3aHSTHIO.
HCIIOJIb30BaHUS.

TexHonoruu 00paboTku | OcoGeHHOCTH noctpoenus | Pabora c yueOHOM

JTAHHBIX WH(pOPMaAITMOHHO-AHATUTUYECKHUX JIUTEPATYpPOil. Pemenne
CHCTEM C NPUMEHEHHEM aAJITOPUTMOB | THUIIOBBIX  3ajad. Pazbop

MalIMHHOTO 00ydeHus. (OCHOBHbBIE
9Tambl CO3/laHUS  HMH(OPMAIIMOHHO-
AHAJTMTUYECKUX CHCTEM c
UCIIOJIb30BaHUEM JITOPUTMOB

MaITMHHOTO O0YYCHHUS.

BOIIPOCOB IIO TEMEC 3aHATHA.
Brinonnenue JOMAaIIHUX
SaJIaHI/Iﬁ K KQXIOMY 3aHATHIO.
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6.2. HepequL BOIIPOCOB, 3anaHm‘i, TEM JIA MOATOTOBKHU K TEKYIIEMY 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 Pa0d0ThI

1. NuBepTupoBaTh MOCIEAOBATEIBLHOCTD CJIOB, Pa3/IeJICHHBIX 3aMSITHIMHU.
[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
CIIUCOK, COJIEpKallluii CUMBOJIbI BCEX CJIOB B MPE/JI0KEHHUU.
IIpumep: crpoka 'Eeny, meeny, miney, moe; Catch a tiger by his toe.' Oyner
npeodpasosana B: [['E', '¢', 'n', 'y'], ['m', 'e', 'e', 'n', 'y, [m’, ', 'n’, ‘e, 'y'], ['m’,
‘0, 'e'], ['C, "a, 't 'c", 'h], [a], ['t, 1", 'g’, e, 'r'], [P, Y], [h, 1Y, s, [, ‘o, 'e']]
3. Hcnonw3ys reHepaTtop CHHCKOB (M HE HCIOJIB3Ysl KOJ BHE HEro) mpeoopa3oBaTh
CTPOKY IO CJIEAYIONIEN JIOTUKE: JJIsI KaKJI0T0 CUMBOJIA UCXOJHOM CTPOKU CO31aTh B
UTOTOBOM CITMCKE CTPOKY, COJEpXaIlyl0 KONWU CHMBOJIAa B KOJMYECTBE, PABHOM

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} -> {1.'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. HacTh aTpuOyTOB JOJKHA OBITH 3alTUIIIEHA OT U3MEHEHHUS, a YaCTh U OT
M3MEHEHUS, U OT uTeHus. HeoOXoaumMo 3anoJHUTh CIMCOK MPEICTABUTENSIMUA BCEX
KJ1accoB (Bcero He MeHee 10 00BEKTOB) U MPOJIEMOHCTPHUPOBATH CO3/ITAHHYIO 3aIIUTY.
PeanuzoBare  ¢QyHkumioo cummulate gng  pacdyera  HAKOIUIEHHBIX — CyMM
(npousBenenwuii). DyHKIMA NPUHUMAET OJIHO WM 0oJiee YHCIOBOE 3HAYCHUE
(xonMuecTBO MapaMeTpoOB 3apaHee He omnpezaesneHo). Ha ocHoBe 3TWX 3HAaYeHUi
PACCUUTHIBAIOTCS HAKOIUIEHHBIE CYMMBbI, KOTOPBIE COXPAHSIIOTCA B CIIMCKE, CIMCOK
BO3BPAIAETCS KaK pe3yJbTaT (QyHKIIUH.
[Tpumep:nmapametpst: 1, 3, 2, 2 -=> [1, 4, 6, 8] . HeoGs3aTenbHbIi OyJIeBCKUIA
napameTp mul JOJKEH MO3BOJSATH 3aMEHSITh CYMMHUPOBAHUE YMHOKEHHEM.
[Mpumep:mapamerpsr: 1, 3, 2,2 ->[1, 3, 6, 12]
PeanuzoBarb QpyHkuuio repl , KoTopasi IpUHUMAET HAa BXOJ] CTPOKY U HabOp 3apaHee
HEW3BECTHBIX TapaMmeTpoB. Pe3ynbTaToM (PYHKITMU SBISETCS CTPOKA, B KOTOPOU
CJIOBA COBIAJIAIOIINE C UMEHAMH TTapaMeTPOB 3aMEHEHBI Ha 3HAYCHHSI TTapaMeTPOB.
[Mpumep: ctpoka: 'replace my val abc', mapamerper my='sl', abc="fff' ->

Pesynbrart: '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
co0epocamcs 8 COOMEEemcmeayIoWux MemoouyeckKux pexomeHoayusax /lenapmamenma
aHanu3a OAHHBIX U MAUWUHHO20 00yuenuss Dakyromema UHGOPMAYUOHHBIX MEXHONOSUU U

ananu3a 6o0abuUx OAHHBIX.

7. MOHA OLEHOYHBIX CPEACTB Jf IPOBEACHHUS IPOMEKYTOYHON AaTTeCTalnH

00y4arIuxcs no JUCUMUIIIMHE

[lepeueHb KOMIETEHIMH C YKAa3aHUEM HHAMKATOPOB HX JOCTHMIKEHUS B IPOLECCE
OCBOCHMsSI 00pa3oBaTeNbHON TporpamMmbl coaepxkurcs B pasaene 2. «llepedensn
IUVIAHMPYEMbIX Pe3yJibTaTOB OCBOEHHSI 00pa30BaTeJbHOW NPOrpaMmbl (MepevyeHb
KOMIIETEHIIUI) ¢ YKa3aHWeM HHIANKATOPOB MX JOCTHKEHUS H IJIAHUPYEMBIX
pe3yJibTaTOB 00y4YeHUsl 10 JUCIUIIIHHEY.

TunoBbie KOHTPOJIbHBbIE 32JaHUS UM UHbIE MATEPHAJIbI, HEOOXOAUMbIE

AJI OHEHKHA MHINKATOPOB JOCTHKCHUSA KOMHeTeHHHﬁ, yMeHI/Iﬁ Y 3HAHMM

HaumenoBanue | HammenoBanmue Pesynabrarsl 00ydyenusi (ymenuss 1 | Tunossbie

KOMIICTEHIIMU HHAUKATOPOB 3HaHI/IH), COOTHECEHHBbIC C KOHTPOJIbHBIE
AOCTHIKEHUSA HHAUKATOPAMH J0CTHKECHUSA 3ajaHusA
KOMIICTCHIIMHU KOMIICTCHIIMHU

IIpo¢guib «<AyIuT M BHYTPEeHHHII KOHTPOJIb)
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VK-4.
CriocoOHOCTB
HCIIOJIb30BaTh
MPHUKIIATHOC
POrpaMMHOE
obecneyeHue
npu pelieHun
npo¢eCCHOHAIIbH
BIX 3aJ1a4.

1.Ucnonb3yer
OCHOBHBIE METOIBI U
CpeICTBa TOIYYCHUS,
MPEACTABICHHUS,
XpaHeHUs 51
00paboOTKHU TaHHBIX.

3narh: CTyneHT JAOKeH 3HaTh
OCHOBHBIE METOJBI U CpEICTBa
MOJTyYEHUS, MIPEJICTABICHHSI,
XpaHeHUs U 00pabOTKH JaHHBIX H
T.1. OH JOHKeH TOHUMATh 00J1acTh
U TpPaHULBl MPUMEHUMOCTU STHUX
METOJIOB, a TaKXKE OCHOBHBIC BUJIBI
3a/1a4, KOTOpbIE€ OHU MOTYT peliaTh.
Ymerb: CTyAaeHT AOKEH YMETh
BBIOMpATh U NPUMEHSATH OCHOBHbBIE

NOAXOOAIINEC moa HMCIOIIHUECCA
3aJa4un METOAbI u Cpe€acTBa
IIOJIy4CHMU, MMpCaACTaBJICHUA,

XpaHeHusi u 00paboTku gaHHbIX. OH
JOJDKEH YMETh OINpPENesaTh 00JacTb
U TPaHUIBl NPUMEHUMOCTH 3STHUX
METOJIOB, @ TaKXKE OCHOBHBIC BHUJIBI
3aJ1a4, KOTOPhIC OHU MOTYT peliaTh.

ITomyuure

UMEIOIUics daia B
dbopmare Y
CpeACTBaMHU  sI3bIKa
Python u

oubimmorexku Pandas.

2.JlemoHcTpUpYET
BJIQJICHHC
npodeccHnoHATLHBIMH
MaKeTaMH
MPUKJIIaTHBIX
IPOrpamMM.

3uatb: CryaeHT [OJDKEH 3HaTh
HazHa4YCHHE OCHOBHBIX
npodeccnoHaATEHBIX MIaKeTOB
NpUKIagHelX 1nporpaMMm  NumPy,
Pandas, TensorFlow, Keras,
PyTorch, scikit-learn u apyrue. On
TaK)Xe JOJDKEH OBITh 3HAKOM C
MeTolaMu cbopa W TOJATOTOBKHU
JaHHEBIX, aHaJlu3a M JIHArHOCTHKU
MoOJeNeH, a TakkKe C MeTOoJdaMH
OIICHKHW KadecTBa MOJEIICH.

YMmeTh: JEMOHCTPUPOBATH
BJIaJICHHE OCHOBHBIMU
npodeccnoHaTbHBIMU IMaKeTaMu
MIPUKJIIATHBIX nporpamm i
cpeactBamu  Python,  NumPy,
Pandas, TensorFlow, Keras,
PyTorch, scikit-learn u mp. Jlommken
yMeTb  BBIOMpaTh  MOAXOMASIIUN
MeTo[ OOy4YeHHus il penieHus
KOHKpPETHOW 3ajaud, cooupath u
MOATOTABIUBAThH JIaHHBIE, CTPOUTH U
HacTpauBaTh MOJENIH, MPOBOJIUTH
aHallM3 M AUArHOCTUKY MOJEJEH, a
TaKKe JellaTb  CoJiepKaTelIbHbIe
BBIBOJIbI HA OCHOBE pE3YyJIbTaTOB
aHaImM3a.

[Tomyuure

UMeroIuiics daia B
dbopmate Y
CpeICTBAMHU  sI3bIKA

Python u 6ubimorex,
IpUYEM HE CYUTHIBAS

daitmn  pazom B
OTIEPATUBHYIO
MaMsITh, HO

IIOCTEIIEHHO B BUIE &
qacTeil.

3.Bribupaer

HEO00XO0IMMOE
MIPUKIIATHOC
IPOrpaMMHOE
obecrieueHume B
3aBHCUMOCTH oT

3natrh: CryaeHT JOMKEH 3HaTh
Ha3HaYeHUe U 00JIaCTH MPUMEHEHUs
OCHOBHBIX porpaMm B
3aBUCUMOCTH OT peIIaeMou 3a/1auu.
Ymerb: CTyAeHT OODKEH YMETh
000CHOBAaHHO BBIOMPATh TAKETHI

[IpoBeaute pazbop
uMeromierocs:  (Qaiina
XML c¢ nomomipio
HOaXOIAIIeH st
9TOro OMOJIUOTCKH U
BBIBCJIUTC HA JKpaH
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peiaeMoil 3a1aun. IIpOrpaMM UM CpEACTBAa pEIIEHUs | IEPBbIE TpH
MPUKJIAJHBIX 3aj7a4, BBIOMpATh U | DJIEMEHTa CITUCKa
IIPHUMCHATH COOTBCTCTBYIOIIHC | IMOJIYYCHHBIX
METOJIbl PEIICHUs] IOCTABJICHHBIX | JAHHBIX.
3amad. Takke CTYOEHT JOJDKEH
YMETh CTPYKTYypUPOBATh u
MIPE3CHTOBATh PE3YNIbTaThl PaOOTHI
dhopwme.

4 Vicnonb3yer 3uaTh: CTyneHT noikeH 3HaTh Kak | [IpoBeaute  pazbop

MPHUKJIATHOE
MIPOrPaMMHOE
oOecrieueHne VIS
peH_IeHI/ISI KOHKpCTHbIX
MPHUKJIAIHBIX 3a7a4.

WCIIOJIb30BATh NPUKJIIAHOC
nporpaMMHoe  oOeclieueHue U
00JIacTH TPUMEHEHUS OCHOBHBIX
IporpaMM B 3aBUCHUMOCTH  OT
pelaeMoit 3a1auu.

uMerorerocs (aiina
JSON ¢ noMompio
MOIXOISIIEN IS
3TOr0 OMOIMOTEKH U
BBIBEJIUTE Ha DKpaH

Ymerb: CTyaeHT OODKEH YMETh | IEpBbIe TpH
UCIOJIb30BATh NPUKIIAJHOE | 3JIEMEHTa CIHCcKa
[IpOrpaMMHOE  OO€clieYeHHEe U | MOJYYEHHBIX
CpeAcTBa pellieHUs NPUKIAJHBIX | JaHHBIX.
3amad, BBIOMpAaTh M TPUMEHATH
COOTBETCTBYIOIIHUE METO/1bI
pelIeHUs TOCTABJIEHHBIX 3ajau.
ITKII-5. 1.IlpoBoaut 3uarb: CryneHT pgoiokeH 3Hath | [locuwraiire,
CriocoO6HOCTH MEpPOIPUSITHSI 110 OCHOBHBIE METO/BI U CPEICTBA | CKOJIBKO pa3
IPOBOJIUTH BHYTPEHHEMY NPOBEACHUS  MEpONPHUATUH IO | BCTPEUAeTCs KaXIbli
MEPONPUSTHS [10 | KOHTPOJIIO. BHYTPEHHEMY KOHTPOJIIO. u3 CHUMBOJIOB
BHYTPEHHEMY YMmerb: CTyaeHT JODKEH YyMETh | (3aryiaBHbIE U
KOHTPOJIIO, MIPOBOJUTH MEpOTPHUATHS IO | CTPOYHBIE CHMBOJIBI
(bopMHPOBaHUIO BHYTPEHHEMY KOHTPOJIIO. HE pa3iIuyaroTcs) B
MH(OPMaLIOHHO IIPEIIOKEHHOM
It 0a3bl 00BEKTa daiirne. Pemmts
BHYTPEHHETO 3ajauy,
KOHTpOJIS, €€ pacrnapaienus
aHaJIN3Yy. BBIUMCIICHUS c
INOMOLIBID  MOIYJIA
multiprocessing.
2.®opmupyer u | 3uarb: CryneHT nomkeH 3HaTh | Pas0eiite
aHAJIU3UPYET OCHOBHBIE METO/BI U CpPEICTBA | MPEIIOKEHHBIN
MH(POPMAIIMOHHYIO (dbopmupoBaHus u aHanu3a | (ailyl Ha HECKOJIbKO
0a3y 00bekTOB | MHGOPMAIIMOHHONW 0a3pl  00BekTa | ¢daiaoB (Hampumep,
BHYTPEHHETO BHYTPEHHEIO0 KOHTPOJISL. 8) IPUMEPHO
KOHTPOJISL. Ymerb: CTyneHT AODKEH YMETh | OJIMHAKOBBIX o
¢dopMHupoBaTH W  aHAIM3HPOBATH | 00beMy (ailioB ¢
nHpopMaloHHyl0 0azy o0OBeKTa | Ha3BaHUSIMHU
BHYTPEHHET0 KOHTPOJIL. chunk_*.csv.
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IMpodpuib «Y4er, aHAJIU3 U AYAUT»

TIKTI-5. 1.Wcnons3yer 3uarb: CryneHT pAo/keH 3Hath | Croenathb a”HaIn3
CHOCO6HOCTB K CIICINAJIbHBIC OCHOBHBIC MCTOAbBI MW CPCACTBA | JaHHBIX
UCIIOJIb30BaHUIO | MPOTPaMMHbIE WCIIOJIb30BAHUS CTEUAIBHBIX | MPEIJIOKCHHOM
CIIcuaJIbHbIX IIPOAYKTHI JJISL IMporpaMMHBIX IMPOAYKTOB JJISA CBOZ[HOI71 Ta6HI/IHBI n
IPOTPaAMMHBIX BBITTOJTHEHUS BBITTOJTHEHUS OyXraJTepCKO- | BBIIOJIHUTH B HEH
MPOIYKTOB, OyXxraiarepcko- AHAIUTAYECKUX W KOHTPOJIBHBIX | BBIYUCIIEHUS:
PUMEHSIEMBIX AHATTUTHYECKUX ¥ | GyHKIMA B DKOHOMHYECKOM | (PHIIBTPAIUIO B
JUIS BBITIOJIHEHUSI | KOHTPOJIBHBIX CyOBeKTe. CBOJHOM TabnmIe
OyXrajuTepcko- byHKINH B | YMerb: CTyneHT IO/DKEH YMETh | Cpe3bl U BpPEMEHHbBIE
AHAJIUTHYCCKUX 3KOHOMHNYECCKOM IPHUMCHATH CIICHUAJIBHBIC | IIIKaJIbI,
Y KOHTPOJIBHBIX | CYOBEKTE. NpOrpaMMHBIE  TPOAYKTHI  JUIS | HK3MEHEHUE UTOTOBOM
byHKUIni B BBITIOJTHEHUS Oyxrantepcko- | GyHKIHNH,
IKOHOMHUYECKOM AQHAJTMTHYECKUX W  KOHTPOJIBHBIX | JIOTIOJHUTEIIbHBIC
cyObeKTe byHKIni B SKOHOMHWYECKOM | BBIYUCIICHUS,
cyOBeKTe OOHOBJICHHE JaHHBIX
CBOJIHOM TaOJIMIIBI.
2.JleMoHCTpHpYET 3uatb: CTyACHT J0JDKEH 3HaTh Kak | B tabmune  Excel
BJIAICHUC BJIaACTH CIICHUAJIBHBIMHU | IIPOU3BCCTU: 3allUCh
CTeUATbHBIMA IPOrpaMMHBIMHU MPOAYKTaMH, | MaKpoca
IIporpaMMHBIMU MNPUMCHACMBIMHA JII BBIIIOJIHCHHSA | 3aITYCK,
MPOAYKTaMH, OyXTaJITepCKO-aHAIUTUYCCKAX U | PEIaKTUPOBaHUE
NPUMEHAEMBIMU I | KOHTPOJIbHBIX byHKITI B | IapaMeTpoB u
BBITTOJIHEHUS YKOHOMHUYECKOM CyOBEKTE. yIaJICHUE MaKpoca,
OyXraiarepcko- Ymerb: CTyIeHT JIOJDKEH BIAJIETh | O0ObEIMHEHHUE
AHATTUTHYECKUX U | CHCHHAIBHBIMH  TPOTPAMMHBIMH | MaKpOCOB.
KOHTPOJIbHBIX npoaAyKTaMu, HNPUMCHACMBIMU JJIA
byHKIUH B | BBINOJIHEHHUS OyXxraaTepcko-
3KOHOMHNYECCKOM AHAIIMTUYCCKUX W  KOHTPOJIBHBIX
CYOBEKTE. GyHKIMA B 9KOHOMHYECKOM
cyOBeKTe.
IIpuMepHBbIe BONPOCHI AJI MOATOTOBKH K 3a4€Ty
1. BcrpoeHHbIe YMCIOBBIE TUIIBI A3bIKa Python.
2. Crucku. Co3naHue, OCHOBHBIC OTIEpaIliHy.
3. OCHOBHBIE METO/IBI CITHCKA.
4. Koprexu. Co3naHue, OCHOBHbIE METOJIbI U OTIEpaIlUH.
5. CrnoBapu. Co3nanue, OCHOBHBIE ONEpPALINH.
6. MeToapl 1151 pabOTHI CO CIIOBAPSIMHU.
7. MuoxectBa. Co3naHue, OCHOBHBIE METO/Ibl U OTEpPAITUH.
8. Ilepemennsie. [IpaBuiia MMEHOBaHUS IEPEMEHHBIX.
9. I[I/IHaMI/I‘{CCKa}I TUIIN3anusl.
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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. Uuctpykumu 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. Cratrdeckue METOIbI Kiacca.

25.CBolicTBa KJacca.

26.Ucknrouenusi. O6paboTKa UCKITFOUCHU.

27 .1Tonp30BaTeNbCKUE UCKITFOYCHHUS.

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

29.9nement Knonka. Co3naHue u HaCTpoOMKa.

30.9n1ement Knonka. Coznanue o0padoTurka coObITHS.

31.9nementsl Hannmuck u TexcroBoe nosne. Co3panue u HacTpoiika. Meton get().

32.0nement @naxok. CoznaHue, HaCTpOIKa, OJyYyeHHe cTaTtyca (ruaxka.

33.DnemeHT nepekiouarens. Co3manne, HacTpolKa, TOCTYIT K 3HAYCHUIO.

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

O0CBOCHHUA TUCHUIIINH

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). — 9bC ZNANIUM.com. — URL:
https://znanium.com/catalog/product/1689648 (nata oopamenus: 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 (mata 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. Barynesan, P. M. MuyxuH ;
HOxubiit  penepanbubiii  yHHBepcuTeT. — PoctoB-Ha-Jlony ; Taranpor : HOxnoro
benepabHOTO YHUBEPCHUTETA, 2022. — 242 c. — URL:
https://znanium.com/catalog/product/2057604 (nata ooOparmtenus: 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. SI3bik mporpamMmupoBaHusi BHICOKOTO ypoBHS Python. ®ynkiuwu,
CTPYKTYpPBI JIaHHBIX, IONOJHUTEIbHBIE MOYJH : yueOHoe nocobue / B. M. lllenynpko ;
HOxubiit penepanbubiii 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.
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9. IlepevyeHnb pecypcoB HH(POPMAIUOHHO-TEJIEKOMMYHUKALIMOHHOI ceTn « UHTEepHET),

HCOﬁXOI[I/IMLIX AJIs OCBOCHUA NUCHHUIIIINHBI

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 0k~ 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-O0MOIMOTEYHAs cucTeMa u3aaTenbeTBa Jlans https://e.lanbook.com/

11. lenoras onnaitn-omonunorexka 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.bubnuoreuno-uHGopMarmoHHbIN KoMIiekc DuHyHUBEpcUTeTa (3JIEKTPOHHAS
OMOIMOTEKa, PECYPCHI HA PYCCKOM SI3BIKE):
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
y4eOHOH pabOTHI.

3. I[lnanupoBaHHE CaMOCTOSITEIHLHONU 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 MIBITAUTECh OTBETUTH 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 JICKIIMM BaXHO W TIOJE3HO [JIST JIYYIIErOo OCMBICIHUBAHUS
MaTepuana, Jisg COXpaHeHHs WHPOpMalMU, C TENbl0 €€ JaIbHEHIIero
UCITIOJIb30BAHUSI.

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

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

KOHKPETHOMY BOMPOCY, CIEAyeT OOpaTUThCcs K MPEAMETHOMY 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. KonTponbHyI0 paboTy CTyIEHT AOHKEH BBITIOIHATH CAMOCTOSTENIEHO, UCTIONB3YS 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

NMPOrpaMMHOI0 odecrnevyeHuss 1 HH(POPMAINUOHHBIX CIIPABOYHBIX CHCTEM

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-npaBoBas cucreMa «l apant

2. Undopmanmonno-npaBoBas cucrema «Koncynprant [Lmrocy

3. DnextponHas sHuMKIoneaus: htpp://ru.wikipedia.org/wiki/Wiki

4. Cucrema  KoMmIuieKcHoro  packpeitusi  uHpopmanum  «CKPUH» -

http://www.skrin.ru/

11.3. CeprudunupoBanHbple MNpPOrpaMMHBIE M amnmapaTHbIE CpPEACTBAa  3alllUThl
uH(pOpMaLUu:

- HE NPESyCMOTPEHBI.
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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

Oﬁpa3OBaTeJILHOl"O npomoecca mo JTMCumIJanHe

Hamnune ayauTopuu, OCHAIIEHHOW KOMIBIOTEPHOM TEXHMKOM M HPOEKTOPOM, C

BO3MOKHOCTBIO ITIOAKIIFOUYCHHUA K CCTU «I/IHTCpHeT».
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