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1.HanmeHOBaHUE TUCHUILIMHBI
«CoBpeMEHHBIE TEXHOJIOTHH MPUKIIAJHOTO MPOrpaMMHUPOBAaHUA U 00paOOTKU JAHHBIX».

2.IlepeyeHb MIAHMPYEeMbIX Pe3yJbTATOB OCBOCHHUSI 00Pa30BATeJILHOW NMPOrpaMMbl
(mepeyeHb KoOMIETeHUM) ¢ YKa3aHHeM WHAUKATOPOB UX JOCTH:KEHHMA U

IUVIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHs M0 JUCHUILINHE

Kon HaumenoBanue Nuaukaropsl Pe3yabTarsl 00yyeHus (YMeHUs U

KOMIIET KOMIIETeHIIH U NOCTHKEHHUS 3HAHUS$), COOTHECEHHbIE C

CHIUH KOMIIeTeHIIUH HHANKATOPAMH J0CTHKECHUS

KOMIIETeHIIH U
IIpoduniib «KAyIUT M BHYTPEHHUI KOHTPOJIb)

VK-4 CrocoOHOCTE l.Mcnone3yer ocHoBHble | 3HaTh: CTyAeHT [JOJDKEH  3HaTh
HCII0JIb30BATh METOJbl U  CpPEICTBA | OCHOBHBIE  METOABI M  CpEACTBa
MIPUKJIATHOE MOJIyYEHUS, MOJIyYEHUS1, PECTABICHUS, XPaHEHUS
IIPOrpaMMHOE IIPEICTABIICHMUS, 1 00pabOTKH aHHBIX U T.A4. OH 10JKEH
obecrnieueHue mnpu XpaHeHusT U 00OpabOTKM | MOHMMATh  O0JIACTh UM TPAHUIBI
perieHnu JTAHHBIX. IPUMEHUMOCTH 3THX METOJIOB, a TAaK¥Ke
npodeccnoHambHbIX OCHOBHBIE BHJbl 33J1ay, KOTOpbIE OHU
3aza4 MOTYT pelaTh.

Ymerb: CryaeHT JOKEH  YMETh
BbIOMPAaTh M TPHUMEHSATh OCHOBHBIE
MOAXOJSAIINE [0/ UMEIOUINECsS 3a/ladyu
METOJIbl U  CPEICTBA  IOJY4YEHHS,
MIPEACTABJICHUS, XpaHEHUS U 00pabOTKH
JaHHbIX. OH OJDKEH YMETh ONPENEIATh
o0nacTb M TpaHUIBl MPUMEHHUMOCTH
3THX METOJIOB, a TAK)KE€ OCHOBHBIE BHJIbI
3aJ1a4, KOTOpble OHU MOTYT pellaTh.

2.JleMoHCTpHpYyET 3uarp: CTyAeHT [OJDKEH  3HaTh
BJIa/ICHHE Ha3HA4YCHHE OCHOBHBIX
npodeccuoHaTbHBIMH npohecCuOHATBHBIX MaKEeTOB
MakeTaMu TMPUKIAIHBIX | MPUKIATHBIX  mporpamMm  NumPy,

IIPOrPaMM.

Pandas, TensorFlow, Keras, PyTorch,
scikit-learn u mpyrue. OH TakXe TOJDKCH
OBITh 3HAKOM C MeTogamMu cbopa u
MOJATOTOBKH  JIaHHBIX, aHajgW3a |
TUATHOCTHKK MOJeJel, a Takke C
METOJIaMH OIIEHKH KauecTBa MOJICIICH.

YMeTh: JI€MOHCTPUPOBATH BIIAJICHUE
OCHOBHBIMHU npodeccuoHaIbHBIMU
MaKeTaMyd TPHUKIATHBIX TPOTPaMM |
cpenctBamu Python, NumPy, Pandas,
TensorFlow, Keras, PyTorch, scikit-
learn u np. JloikeH yMeTh BbIOMpATh




MOAXOANINA METOJ OOy4YeHUsS IS
pelleHns: KOHKPETHOM 3a71auu, cooupaTh
M MoArOoTaBJIMBATh HAHHBIC, CTPOUTH U
HACTpauWBaTh  MOJEIH,  IPOBOJIUTH
aHaluM3 W JHUArHOCTHKY MOJENEH, a
TaKKe JIeJIaTh CO/Iep KaTeIbHbIe BHIBOIBI
Ha OCHOBE PEe3yJIbTATOB aHAJIN3A.

3.BwiOupaer

HEO0X0IMMOEe
MIPHUKIIATHOC
POrpPaMMHOE
obecneueHne B
3aBUCUMOCTH OT

pelaeMon 3a1aumu.

3uarb: CrTygeHT JIOKEH  3HATh
Ha3HaueHUe W 00JacTH NpPUMEHEHHS
OCHOBHBIX [IPOTPAMM B 3aBUCUMOCTHU OT
peraeMon 3a1auu.

Ymerb: CryaeHT J0JDKEH
000CHOBAHHO BBIOMPATH MTaKEThI
nporpaMM H  CPEACTBA  PCHICHHS
NPUKJIAIHBIX  3a/1ad, BBIOUPATh M
MPUMEHSITh COOTBETCTBYIOIINE METOJIbI
peIlleHUsT TOCTaBACHHBIX 3a1ad. Takxke
CTYJICHT JIOJKEH YMETh
CTPYKTYpPHpPOBaTh ¥  IPE3CHTOBATH
pe3yJIbTaThl paboThl (hopMme.

yMEThb

4. Ucnonb3yer

MIPHUKIIATHOC
POrpaMMHOE
obecricucHue ISt
pelleHHusT  KOHKPETHBIX

MMPUKJIAAHBIX 3a1a4.

3narb: CTyAeHT NODKEH 3HaTh Kak
HCIIOJIL30BaTh MIPUKJIATHOE
mporpaMMHoOe oOecriedyeHrne U 00JacTu
MPUMEHEHUS OCHOBHBIX IpPOTpaMM B
3aBUCHUMOCTH OT PEIIacMOM 3aa4uH.

YMeTh: CTy,Z[eHT JOJIKCH YMETh
HCIIOJIB30BaTh MMPUKIIAAHOC
MporpaMmMHOC oOecnieueHne U cpeacTBa
pEeICHUA TPUKIIAAHBIX 3aaa4, BBI6I/IpaTB

U TPUMEHATH  COOTBETCTBYIOIIUE
METO/Ibl PEIlIeHHUs] TOCTABJIEHHBIX 33/1a4.
IIKII-5 | CnocobHOCTH 1.IIpoBogut 3narp: CryaeHT JOJDKEH  3HATh
MIPOBOAUTD MEPOIPUITHS 110 OCHOBHBIE  METOJIbI U  CpPEICTBa
MEPOIPUITHS 110 BHYTPEHHEMY KOHTPOJIIO. | NPOBENCHUS MEPOIPUITHH o
BHYTpEHHEMY BHYTPEHHEMY KOHTPOJIIO.
KOHTPOJIIO,
hopMupOBaHHIO Ymerb: CryaeHT J0DKEH  yYMETh
MH(POPMAIMOHHOM IIPOBOAMTH MEPOIPUATHS o
0a3bl 00BEKTA BHYTPEHHEMY KOHTPOJIIO.
BHYTPEHHETO 2.®opmupyer u | 3narb: Cry#eHT JOIDKEH  3HaTh
KOHTpOJIS, €€ aHAJIU3UpPYeT OCHOBHBIE ~ METOABI U  CPEICTBa
aHaJIN3y uHpOpMaLMOHHYIO 0a3y | (hopMUpOBaHMS u aHaJIM3a
O00BEKTOB BHYTPEHHEro | MHQOpMalMOHHOM  0a3pl  00BEKTa
KOHTPOJISL. BHYTPEHHEIO0 KOHTPOJIS.
Ymerb: CTyaeHT JODKEH  YMETh
dbopmHupoBaTh " AHAJIN3UPOBATH
nHpopMalMOHHYI0O  06a3y  oOBbeKTa

BHYTPCHHETO KOHTPOJIA.




IMpodpuiab «Yyer, aHAJIM3 U AYAUTH

IIKII-5 | CriocoOHOCTE K 1.Mcnons3yer 3uarb: CTyneHT JIOJDKeH  3HATh
UCIIOJIB30BAHUIO CIIeuaJIbHbIC OCHOBHBIC METOAbI u cpeacrBa
ClICIHATBHBIX MIpOrpaMMHBIE MPOAYKTHI | HCITOIH30BAHUS CIIelUaJIbHBIX
P OTPAMMEEIX JUISt BBITIOJTHEHHSI | TTPOTPaMMHBIX MIPOJIyKTOB JUIST

OyXTajnTepcKo- BBIIIOJIHEHUS OyXraJTepcKo-
TIPONyKTOB, AHAITUTHYCCKUX H | aHAIMTUYCCKHUX u KOHTPOJIBHBIX
HPAMCHACMBIX UL | xonTpOnbHBIX QYHKUUA B | (QYHKIMHA B 9KOHOMHYECKOM CYyOBEKTE.
BBIITOJIHCHU S 3KOHOMHYECKOM Ymerb: CTylneHT JOMKEH YMETh
OyXraiaTepcko- cyOBeKTe. MIPUMEHSATH cIienajibHbIe
AHATATHYECKUX U porpaMMHbIe MPOIYKThI JUISt
KOHTDOJBHBIX BBIIIOJIHEHUS OyXraJiTepcKo-
N AHAIMTUYCCKHUX u KOHTPOJIBHBIX
byHKIMI B .
(GyHKIHA B 9)KOHOMHYECKOM CYOBEKTE.
SKOHOMHYECKOM
CyOBEKTE. 2.JleMoHCTpHUpYyET 3natrb: CTyIEHT AODKEH 3HaTh Kak
BIIQJICHUE BJIAACTh CIICIUAJIbHBIMHU
CIIelHaIbHBIMU MIPOrpaMMHBIMHU MPOIYKTaMH,
IPOTPaMMHBIMH NPUMCHSIEMBIMU  JUISI  BBITIOJTHEHUS
MPOIYKTaMH, OyXraiarepcKko-aHaTUTHIECKUX u
MIPUMCHSIEMBIMU JUISL | KOHTPOJIBHBIX byHKIUH B
BBIIOJIHEHUS HKOHOMUYECKOM CYOBEKTE.
OyXrajnTepcko- Ymerb: CTylneHT JOKEH BIAJIETh
AHAJTUTUYECKUX U | crenuaJbHBEIMU MIPOrpaMMHBIMHU
KOHTPOJIBHBIX (QYHKIUI B | MPOJAYKTaMH, TMPUMEHSEMBIMA  JUIS
SKOHOMHMYECKOM BBIIOJIHEHUS OyXxrajaTepcko-
cyOBeKTe. AHAIMTUYCCKHUX u KOHTPOJIBHBIX

(GYHKIMH B 3KOHOMUYECKOM CYOBEKTE.

3. MecTo IMCHMILIUHBI B CTPYKTYpPe 00pa3oBaTeibHbIX NPOrpaMm

Jucrummaa «CoBpeMEHHBIE TEXHOJOTUH TIPUKIAHOTO MPOTPAMMHUPOBAHUS |
00paboOTKM NaHHBIX» OTHOCUTCS K [lukimy mpodwuns (37IEKTUBHBINA) MO HANpPABJICHHUIO
noarotoBku 38.03.01 — Oxonomuka, OIl "busnec-ananus, Hanmoru u ayaut», OIl «Hanorn,

ayJIuT U OM3HEeC-aHaTN3y.

4. O0beM QMCHUIIMHBI (MOAYJIs1) B 32a4€THBIX €IMHNIAX U B aKaJeMHUYeCKUX
yacax ¢ BblJIeJIeHUeM 00beMa ayIuTOPHOM (JIEKIUU, CEMUHAPBI) U CAMOCTOSITEJILHOMI

padoThI 00yuaouuxcd (B cemecTpe, B CECCUIO)



Ilpogunv «Ayoum u enympennuii konmpoawvy / Ilpoghune « Yuem, ananuz u ayoumy

ouHas gpopma obyuenus

Bup yuyeOHoil paGoTbl 10 JMCHUIIIHHE Bcero Cemectp 7/6
(B3/emn (B yacax)
yacax)

O011as TPyA0€eMKOCTb U CHUTIITHHBI 3/108 108

Konmaxmmnas paboma - Ayoumopnsie 34 34

3anamus

Jlexyuu 16 16

Cemunapbl, npakmuyeckue 3aHsamusl 18 18

Camocmosmenvhan paboma 74 74

Bupa texyiero KOHTposs Konrponbnas | KonrponbHas
pabora pabora

Bua npomMexyTo4HOM aTTecTaluy 3a4eT 3a4eT

Ilpogunv « Yuem, ananuz u ayoumy

Ouno-3a0unas gopma ob6yuenus

Buj yueOHoil paGoThbl 10 JAMCHHUIIHHE Bcero Cemectp 7
(B3/emn (B yacax)
qacax)

O01masi Tpy10eMKOCTh TUCIIUILIHHBI 3/108 108

Konmaxmmuas paboma - Ayoumopnuwie 16 16

3anamus

Jlexyuu 8 8

Cemunapul, npakmuyeckue 3aHsamusl 8 8

Camocmoamenvnasn paboma 92 92

Bupn texyiero koHTpos Konrponbnas | KontponbHas
pabota pabota

Bua npomMexyTo4HON aTTecTaluu 3a4eT 3a4eT

5. Copaep:xkanve TUCUMILUIMHBI, CTPYKTYPHUPOBaHHOe MO0 TeMaM (pa3aesam)
AMCHHUIUIMHBI ¢ YKa3aHUEM MX 00beMOB (B aKaJleMUYeCKHUX Yacax) U BUAOB YUeOHBIX

3aHATHN

5.1. ConepskaHue TUCUMIIIMHBI



Tema 1. BBegenue B nporpaMMupoBanue Ha si3bike Python

3ajauM aHaJv3a JAHHBIX, MOHATHE Habopa naHHbIX (dataset). [logrotoBurenbHBIE
oTiepaIliy JUIsl BHITIOJHEHUS aHAlTN3a JaHHBIX: 3arpy3Ka JaHHBIX, TpaHCPOpMAaIlHs JaHHBIX,
U3Yy4YECHHUE TAHHBIX, OYMCTKA JaHHBIX, BU3YaJIU3alHsl TaHHbIX.

TexHomornueckui CTEK aHaiWM3a JIaHHBIX, IIOCTPOEHHBIM Ha ©Oa3e s3bIKa
nporpammupoBanus  Python.  fI3pik  mporpammupoBanust ~ Python:  ocHOBHBIE
XapaKTEPUCTUKHU, BO3SMOKHOCTH SI3bIKA JUIS PEIICHMSI 3a/1a4 aHAJIN3a JaHHBIX U MAIlIMHHOTO
oOyuenusi. Bepcun s3pika mporpammupoBanus Python, nuctpuOyTuBel U OMOIMOTEKH
Python. 3nakomcTBO ¢ AucTpuOyTHBOM Anaconda U COCTaBOM MHCTPYMEHTOB JJIA 3aJad
aHaJIM3a JAHHBIX M MAaIIMHHOrO OOYyYEHHsI, BXOIAIIUX B IUCTpUOyTHB. MHTEpaKkTUBHAS
ob0onouka IPython notebook: mpuHIMIBI paboTBl W MpPUMEHEHWE IS pEUICHUs 3aaad
aHaJIM3a JaHHBIX U MATMHHOTO OOyYEHUS.

Tema 2. OcHOBHBIC CHHTAKCHYECKHE KOHCTPYKUMHU Python

3HAKOMCTBO C TUIIaMU JJAHHBIX U ONEepalusiMu, IEPEMEHHBIMU. BO3MOXHOCTH pabOThI
co crpokamu B Python. OcHoBHBIE omepanuu HaJl CTpOKaMu, (PYHKUMU U METOIbI IS
paboTel co ctpokamu. CTpykTypa mnporpammbl. MHCTpyKUMHM BbIpaK€HUW, ONEPATOPHI
CpaBHEHUS, Jorudeckue ornepatopsl. MHCTpyKims BetBienus if...else. UHCTpykums 1iukia
while. Muctpykuus mukiia for u Mactpykimu break, continue, pass, else.

Pabota co cniuckamu B Python. Co3ganue crincka. Onepanuu Haj cnuckamu. [lepedop
3JIEMEHTOB cMCKa. MHOroMepHsie ciucku. MeTosl ciuckoB. Koprexu.

Pabora co cinoBapsmu B Python. Co3manue cioBaps. Omepanuu HaJ CJIOBapsMHU.
[TepeGop ameMeHTOB ciioBapsi. MeTo bl [Jist pabOThI CO clloBapsMHU. MHOKECTBA.

Tema 3. bazoBble TEXHOJIOTHH AJI51 AaHAJIN3A JAHHBIX

3HaKOMCTBO ¢ OubmuoTekamMu numpy U pandas W pernieHueM O0a30BBIX 3ajad
MTOATOTOBUTENIBHBIX OIEpPalUi Il BBIIOJHEHHS aHAIN3a JaHHBIX C IOMOUIBIO 3THUX
OMOINOTEK.

[TocTanoBku 3a7a4 MaIMHHOTO 00y4YeHusi. OOBEKTHl U PU3HAKU. THUIIBI TPU3HAKOB:
OMHapHbIe, HOMHUHAJIbHbIE, MOPSAKOBBIC, KOJIMYECTBEHHBbIC. THIBI 3aJa4 MAIIWHHOTO
oOydeHus: kiaccu(uKalus, perpeccus, MpOrHO3UpOBaHUe, Kiactepuzauus. lIpumepbl
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3a/1a4  peliaeMblX METOJaMH MallMHHOro oOydeHus. I[Ipobinema HemooOyudeHus /
nepeoOyyeHus.

Tema 4. Texnosioruu padéoThl €0 CTPYKTYPUPOBAHHBIMH TaHHBIMH

O0630p TEXHOJIOTUI XpaHEHMs NaHHBIX: (pailnoBbIX cucteM, perauuoHHbIX CYB/,
OLAP, Data Warehouses, He pemsimuoHHBIX (“NoSQL”) 6a3 manHbIX. CpaBHUTEIHHBINA
aHaJIM3 U 00J1aCTH MPUMEHEHUS Pa3IUYHbIX TEXHOIOTHI XpaHeHus: nungopmarmu. Pabora ¢
daiinamu. Pabora ¢ pensunoHHbIMU 6a3aMu JaHHBIX Ha npumepe SQLite.

Kpatkuii 0030p OCHOBHBIX BUJOB HEPEJSILIMOHHBIX 0a3 TaHHBIX: XPaHUIUI «KJTH0Y-
3HaYEHHUE», XPaHWIUIIE CEMEHCTB KOJIOHOK, JOKyMeHTO-opueHTHUpoBaHHas CYDB]l, 6a3
JaHHBIX Ha OcHOBe rpadoB. CpaBHUTENBHBIM aHadu3 M OO0JaCTH NPUMEHEHUS HE
PENSIMOHHBIX 0a3 TaHHBIX.

XpaHeHue U OOMEH CTPYKTYpUPOBaHHOW MHMOpMaIueil B BUJE JOKYMEHTOB WM
coobuieHnii. @opMaTthl NpeACTaBICHUS NEPEHOCUMON CTPYKTYPHUPOBAHHON HH(POPMALIHH.
CpaBHEHHE PA3IMYHBIX MPUHLMIIOB MPEICTABIEHUS CTPYKTYpPUPOBAHHON WH(MOpMAaIUM:
3aKpBITHIE U OTKPBITHIEC (hOpMaThl, OMHAPHOE U TEKCTOBOE MPE/ICTABICHUE JaHHBIX.

VYHuBepcanbHble (OpMAThl XpaHEHUS! CTPYKTYPUPOBAHHON MH(pOpMaIu (pa3MeTKu
nokymenToB): CSV, XML, HTML (XHTML), JSON. f3six pasmetkun XML: ocHOBHBIE
MPUHIUIIBI IOCTPOCHUS U crielr(uKa ucnoiab3oBanus. [locTpoeHne cxeMbl TOKyMEHTa ¢
noMmonipto XML DTD wiun XML Schema. HTML (XHTML) — otnuuue or XML,
cnenuduka UCroiab30Banus. PopMaT MpefCcTaBiICHUsI CTPYKTYPUPOBAHHON MH(POpMALIUU
JSON: mpuHIMIBI TOCTPOEHHUS, CrIeUM(PHKa UCTIOJIB30BAHUSI.

Tema 5. TexHnosioruu 00padoTKH JAHHBIX

3HaKOMCTBO C Pa3IMYHBIMHM KJIaccaMH HH(POPMAIMOHHO-AaHATUTHUYECKUX CHCTEM.
Texnonoruu Data Mining. TexHonoruu ananuza 0oJibInX 00beMOB JaHHBIX (Big Data):
MPUYMHBl BO3HUKHOBEHUS, OCHOBHBIE OCOOCHHOCTH (PYHKIIMOHHUPOBAHUS M crienuduka
CO3JaHUS IPUIT0KEHU M.

CpaBHUTENBHBIN aHAIW3 PA3IUYHBIX TOAXOA0B K aHAIN3y SKOHOMUYECKH 3HAUMMON
uH(pOpMaLMU: OT MOCTPOEHUSI CUCTEM OTYETOB JI0 AJTOPUTMOB MAIIMHHOTO OOYy4YEHUS.

Oco0eHHOCTH MOCTPOEHUs] WH(POPMAIIMOHHO-AHATUTUYECKUX CHUCTEM C IMPUMEHEHUEM



AJITOPUTMOB  MAIIIMHHOTO 06y‘ICHI/I}I. OCHOBHBIC ATaIlbl CO31aHusA I/IH(i)OpMaHI/IOHHO-

AHAJIMTHYICCKUX CUCTEM C HUCITIOJIb30BAHHUCM AJITOPUTMOB MAlTMHHOT'O O6y‘-IeHI/I}I.

5.2. Y4yeOHO-TEMATHUYECKUN TIJIAH

ouHas gpopma 06yuenus

Lpoghuns «Ayoum u enympennuti koumponvy, [Ipogune « Yuem, ananuz u ayoumy

Ne HaunmeHoBaHue TpyroeMKoCTh B yacax DopMbI
TIT/T1 TEeM Bcero KonraktHas  pabdora - | Camocrto TeKYLIero
(pa3neiioB) AynutopHasi padora ATeabHAas KOHTPOJIA
AUCUHMILINHBI Ob6mas, | Jlekiuun CemmuHap#I, pabora yCIeBaeMoCTH
B T.4.: IIPaKTUYECKUE
3aHSTUS
1 BBenenue B 23 8 4 4 15 YceTHbIN  ompoc,
MpOrpaMMHUPOBAHUE HpOBEpKa
Ha si3b1ke Python MPaKTHIECKHX
3aJlaHui
2 OcHOBHBIE 23 8 4 4 15 YceTHbIi onpoc,
CUHTaKCUYECKHUE IIPpOBEPKA
KOHCTPYKLIHH MPaKTH1eCKUX
Python 3aJlaHui
3 bazoBble 16 4 2 2 12 YcTHBIN ompoc,
TEXHOJIOTUHU TUTST IIPOBEpKa
aHaJIM3a JaHHBIX MPaKTHIECKHX
3alaHui
4 Texnonoruu 23 6 2 4 17 YcTHBI ompoc,
paboThl co HpOBEpKa
CTPYKTYypPHUPOBAHHBI MPaKTHIECKHX
MU JaHHBIMU ajanuu
5 TexHomorun 23 8 4 4 15 YcTHBI onpoc,
00pabOTKH JaHHBIX MpOBepKa
MPAKTUIECKUX
3a/1aHUI
B EJIOM mo | 108 34 16 18 74 CornacHo
JTUCIUTLTAHE yueOHOMY
TUIaHYy:
KOHTpPOJIbHAs
paborta
Hroro B % 31 47 53 69




Ilpogunv « Vuem, ananuz u ayoumy

Ouno-3a04yHas hopma oOydeHHUsI

No HaumeHoBaHue TpynoeMKoCTh B yacax DopmMbI
/T TeM Bcero KonraktHags  pabdora - | Camocro TeKy1lero
(pa3nesioB) AyautopHasi paéora siTeJIbHAS KOHTPOJIA
AUCHMILIMHBI Ob6mas, | Jlexiun Cemunapsl, pabora ycneBaeMoCTH
B T.4.: MIPAKTUYECKHE
3aHSITHS
1 Beenenue B 24 4 2 2 20 YerHbI  ompoc,
[IPOrPaMMHUPOBAHHE HpOBEpKa
Ha sa3b1Ke Python TIPAKTHHYCCKIX
3aJlaHui
2 OcHoBHBIE 22 2 1 1 20 VYeTHbIit onpoc,
CUHTaKCHUUYECKHUEC IpOBEpKa
KOHCTPYKIIHH MPaKTHIECKNX
Python 3a/laHui
3 bazoBsie 24 4 2 2 20 VYeTHbIi onpoc,
TEXHOJIOTHH IS NpOBEpKa
aHaJIM3a JaHHBIX TIpaKTHICCKUX
3aJlaHui
4 TexHonoruu 14 2 1 1 12 YceTHbIi onpoc,
paboThl co NpOBEpKa
CTPYKTYPUPOBAHHEI TIpaKTHICCKUX
MU JTaHHBIMHU 3ajaHmd
5) Texnonoruu 24 4 2 2 20 YcTHbIi omnpoc,
00paboOTKH JaHHBIX IpoBEpKa
MPAKTUIECKHIX
3aaHui
B EJIOM mo | 108 16 8 8 92 CornacHo
JTUCIUTLTNHE y4eOHOMY
TUTaHY:
KOHTpPOJIbHAs
pabota
Hroro B % 15 50 50 85

5.3. Conep:kaHue CeMMHAPOB, MPAKTUYECKUX 3aHATHH

HaunmenoBanue
TeM (pa3aesioB)
JUCIUIINHBI

Ilepeyenb BONPOCOB s 00CYyXKJAE€HUSI HA
CeMHHAPCKHX, NPAKTHYECKUX 3aHATHUSAX,
pPeKoMeHyeMble HCTOYHHUKH M3 pasaeyoB 8,9
(yxa3bpiBaercsi pasfe] W TOPSIAKOBBI HOMep
HCTOYHUKA)

®opmMbl IPOBEICHUSA
3aHATHH




Bsenenue B
IIPOrpaMMHUpPOBaHUE
Ha si3bike Python

VYcranoBka Python, ycranoBka nauctpuOyTHBa
Anaconda. Pabora B WHTEPaKTHBHOM DPEKUME
uHTepnpeTaropa. utepaktuBHas obosnouka [Python
notebook: mpuHIMIBl paboTH 1 MpuMeHeHust. Cpena
IPOTPaMMHUPOBAHUSL. Hcnonp3oBanue
JNOKyMEHTaluu. VM3yueHne TeXHOJIOTHYECKOTO CTeKa
aHanmu3a JaHHBIX, [OCTPOEHHOrO Ha 0ase s3bIKa
nporpammupoBanus Python.

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

WntepaktuBHas ¢opma,

WHIUBUTyJTBHOE
BBITIOJTHECHHUE  3aJIaHHH,
TPYIIIIOBOM pazbop
pe3yabTaTOB

BBITIOJTHECHU A 3a,[[aHHI>'I.

OcHoBHbIE Uzyuenue 0a30BBIX KOHCTPYKUUH s3bika | HTepakTuBHAs (opma,
CUHTAKCUYECKHE nporpammupoBanus Python UHAUBHUAYaIbHOE
KOHCTPYKLUU Pexomenoyemvie ucmounuxu: n.8, [1-6] BBITIOJIHEHHE  3aJIaHUM,
Python TPYIIIOBOH pazbop
pe3yJIBTaTOB
BBITNIOJTHEHU S 33/1aHU.
bazoBbie 3HaKOMCTBO C HMH(OPMAILMOHHBIMU TeXHOJOTHsMH | MIHTepakTuBHas ¢opmMa,
TEXHOJIOTUHU JUISL | aHaM3a JTaHHbIX Ha Python; WHNBUIYyTBHOE
a”HajIn3a JaHHBIX Pexomenoyemvie ucmounuxu: n.8, [2-4] BBIIIOJIHEHHE  3aJaHHM,
TPYIIOBOH pazbop
pe3ybTaToB

BBIIIOJIHEHUS 3aJIaHUH.

Texnonoruu padoTsI
co
CTPYKTYpPHUPOBAHHBI
MU JTaHHBIMHU

Coznmanue Ha  s3pike  Python  mpunoxenwii
HCIIOJIB3YIOLIUX YHUBEpCAIbHBIC dbopmatsl
XpaHEHUsi  CTPYKTypUPOBAaHHON  uHOpMAaIUH.

N3zyuenune npumepoB pabotel ¢ ¢dopmaramu CSV,
XML, XHTML, HTML, JSON npu mnomouu
oubnnorek Ha s3bike Python, mnpoexktupoBanue
COOCTBEHHOT'O NMPHJIOKEHHs pabOTaIOLIEro ¢ OJHUM
U3 JaHHBIX (OPMATOB.

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

WNurepakTuBHas ¢opma,

WHIAWBUIYAJIbHOC
BBINIOJIHEHUE  3aJIaHUH,
TPYIIOBOH pazbop
pe3yJIbTaToB

BBITIOJTHEHUS 3aTaHUH.

Texnonoruu
00pabOTKH JaHHBIX

3HAaKOMCTBO C aHAIUTUYECKUMHU WHCTPYMEHTaMH Ha
sa3pike Python. M3yuenuwe mnpuMepoB MOCTpPOCHHS
AQHATUTHYECKUX HMHCTPYMEHTOB Ha si3bike Python,
MPOEKTUPOBAHNE MHCTPYMEHTAPHS aHAIM3a JaHHBIX
COOCTBEHHOTO MPUIIOKEHHUSL.

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

HurtepaktuBHas ¢dopma,

WHAWBUIYaTbHOE
BBIIIOJIHCHUE  3aJaHMHI,
IpyNInoBon pas3bop
pe3yIBTaTOB

BBIIIOJIHEHMS 3aTaHUI.
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6. YueOHO-MeTOAMUYECKOE O0ecnevyeH e IS CAMOCTOATEIbHOM PadoThl 00yYAOIIMXCH

10 AMCIUILINHE

6.1. Hepequb BOIIPOCOB, OTBOAUMBIX HA CAMOCTOATECJIBHOC OCBOCHUE NUCIUIIJIUMHBI,

(¢GopMbI BHEAYTUTOPHOI CAMOCTOATEIHLHOM PA0OTHI

HaunMeHoBaHHe TEM
(pa3nesioB) IMCHUIIUHBI

Hepeqeﬂb BOIIPOCOB, OTBOAUMBIX
Ha CAaMOCTOATEJIBbHOEC OCBOCHHC

®opMbl BHEAYAUTOPHOMI
CaMOCTOSITEJIbHOH PadoThI

Beenenue B
IIPOrpaMMHUpPOBaHUE Ha
s3pike Python

3HAKOMCTBO C IUCTPUOYTUBOM
Anaconda u cocTaBOM MHCTPYMEHTOB

JUIs  3a]a4  aHaiM3a JaHHBIX U
MAIIMHHOTO OOYyYeHHMs, BXOAALIMX B
TUCTPUOYTHB. WuTepakTuBHAs
o0osouka [Python notebook:

IPUHLIMIIBI padOThI ¥ IPUMEHEHUE JJIs
pelIeHus 3a/a4 aHalu3a JaHHbIX U
MAIIMHHOTO 00yYEHHUS.

Pabora c yueOHOI
JIUTEPATYPOH. Pemienne
TUTIOBBIX  3ajad. Paz6op

BOIIPOCOB II0O TCMC 3aHATHA.
Brmmonnenue JOMalIHUX
SaI[aHI/Iﬁ K KaXKXJIO0OMY 3aHATHUIO.

OCHOBHbBIE CHUHTaKCHYECKHUE
KoHCTpyKuuu Python

MHoromepHble  CHMCKH.  MeToJbl
criuckoB. Koprexu. Omnepauuu Hax
cioBapsmu.  Ilepebop  31meMeHTOB
cioBaps. Meroasl miis pabOTHI CO
cioBapsiMi. MHOeCTBa.

PaGora c y4eOHOI
JIUTEPATYPOH. Pemienne
TUMOBBIX  3agad.  Pa3bop

BOIIPOCOB II0O TEMC 3aHATHA.
Brimonnenue JOMaIIHUX
3ajlaHI/II71 K KQKIOMY 3aHATHUIO.

ba3zoBrle TexHOMOrMHM I
a”Hajn3a JaHHBIX

[Ipumepsl 3a1a4 peraeMbIX METOAAMHU
MamMHHOrOo o0yuenus. IIpobGiema
He1000y4eHus / mepeodydeHusl.

Pabora c yueOHOH
JIUTEPATYPOH. Pemienne
TUIOBBIX  3ajmad.  Pa3bop

BOIIPOCOB 11O TEMC 3aHATHA.
Brinmonnenue JOMaIITHUX
3ajlaHI/II71 K KQKXIOMY 3aHATHUIO.

Texnomorun paboTel co | YHuBepcanbHble (hopMaThl XxpaHeHus | Pabota c y4eOHOI

CTPYKTYPUPOBAaHHBIMU CTPYKTYpHUPOBAHHOMN uH(pOpMaly | JIUTEPaTypOu. Pemenne

JaHHBIMU (pasmetku nokymeHtoB): CSV, XML, | THIOBBIX 3a7ay. Paz6op
HTML (XHTML), JSON. S3bIk | BOIpOCOB IO TEME 3aHATUS.
pa3smeTrku XML: ocHOBHBIE IpUHIMUIIBI | BeinonHenue JOMAaIIHHUX
MOCTPOEHUS u cnenuduka | 3a1aHUM K KaXIOMY 3aHITHIO.
KCIIOJIb30BaHMS.

Texnonoruu 00pabotku | OcoGeHHOCTH noctpoenus | Pabora c y4eOHOM

JTAHHBIX WH(pOPMaAITMOHHO-aHATUTUYECKHUX JIUTEPATYPOH. Pemenne
CHCTEM C NPUMEHEHHEM AJITOPUTMOB | TUIIOBBIX  3ajad. Paz6op

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

MalTuHHOTO 00YYEeHUSI.

BOIIPOCOB 11O TEMC 3aHATHA.
Brinmonnenue JOMaIIHUX
3a)1aH1/1171 K KQXIOMY 3aHATHUIO.
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6.2. IlepeyeHb BONPOCOB, 3aIaHUI, TeM JJIl MOATOTOBKH K TeKyLIEeMY KOHTPOJIIO

Ilpumepnuie 6onpocvt KOHMPOILHOU padomol

[Tpouenypnoe nporpammupoBanue. CTpOKH.

[IpouenypHoe nporpaMmupoBanue. I enepaTopsl.
OOBbEeKTHO-OPUEHTUPOBAHHOE TTporpammupoBanue. Hacnenoanue.
OO0BEKTHO-OPHUEHTUPOBAHHOE TIporpammupoBanue. [loaumopdpuszm.
OyHKIMY U QYHKIHOHAIBHOE MporpaMMupoBaHue. OyHKIUY.
Pexypcuu.

JlekopaTopsl.

Crpykrypsl 1anHbiX. CTEKH, OUEpEIn.

© 0o N o g~ W DN PE

CoptupoBku. [IpocTeie COPTUPOBKHU.

10.CoptupoBku. D¢ heKTUBHBIE COPTUPOBKHU.

IIpuMepHbIe 3a1aHUA KOHTPOJIbHON Pad0ThI

1. VuBepTHpOBaTh MOCIEA0OBATEILHOCTD CJIOB, pa3/IeICHHBIX 3aSTHIMU.
[Tpumep: ctpoxka 'SIX, SEVEN, EIGHT, NINE, TEN' 6yner npeobGpa3oBana B:
‘TEN, NINE, EIGHT, SEVEN, SIX.
2. Ha ocHOBe CTpOKH, MPEACTABISAIONIEH U3 ce0s1 MPEII0KEHUE, TOCTPOUTH BIOKEHHBIN
CTIHCOK, COIEPKAIN CUMBOJIBI BCEX CJIOB B MPEJIOKCHUU.
ITpumep: crpoka 'Eeny, meeny, miney, moe; Catch a tiger by his toe.' Oyuer
npeoOpasosana B: [['E', '¢', 'n', 'y'], ['m’, ‘e, 'e', 'n', 'y'], [m’, 'I', 'n', 'e", 'Y'], [M,
‘o', 'e], ['C,"a', 't 'c, 'n, [a], ['t, '1','g, ‘e, 'r], ['b, 'y], ['h, 1", 's], ['t, o', 'e']
3. Hcnonw3ys renepaTtop CHHCKOB (M HE UCHOJIb3Ysl KOJ BHE HEro) mnpeoOpa3oBaTh
CTPOKY TIO CIIEAYIOIICH JIOTHKE: JJIs KaKIO0TO CHMBOJIA UCXOAHON CTPOKU CO31aTh B
UTOTOBOM CITMCKE CTPOKY, COJIEPIKAIIYI0 KOIMHMW CUMBOJA B KOJIUYECTBE, PAaBHOM

HOMEpY CMMBOJIa B HCX0qHOM cTpoke. [Tpumep: 'abed' -> ['@', 'bb’, ‘ccc’, ‘dddd']
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Wcnonb3ys renepaTop cioBaped (M HE UCIOJIb3Ysl KOJI BHE HEr0) MHBEPTUPOBATH
CJIOBaphb, T.€. CHIENaTh KIIOUM CIOBapasi, €ro 3HaYCHUSIMU U Ha000pOTO. 3HAUCHUS,
KOTOPBIE€ B HCXOJTHOM CJIOBApE MOBTOPSAIOTCS HE JOOABISITh B UTOTOBBI CJIOBAPb.
[Tpumep: {'a":1,'b"3, 'c":4,'d":3} -> {1.'a", 4:'c'}
CoznaTh uepapxuio KIaccoB Al PpyKTOB, MpoAaronmxcs B mMarasuHe. Mepapxus
J0JHKHA COJIEPKaTh HE MEHee 5 KIaccoB, U He MeHee 3X ypoBHEH. OOBEKThI TOMKHBI
coJiepkaTh HE MeHee 3X aTpuOyTOB U 2X METOAOB (YaCTh U3 KOTOPHIX JIOJKHBI OBITh
neperpyxensl). B KOHCTpyKTOpax [OJDKHBI ~KOPPEKTHO  HCIHOJB30BaThHCS
KOHCTPYKTOPBI 0a30BBIX KJIACCOB.
Heo0xoauMo 3anojHUTh CHUCOK IPEACTaBUTENAMU BCEX KJIACCOB (BCEro He
MeHee 10 00bEeKTOB) U MPOJAEMOHCTPUPOBATEH PabOTy ouMopPusma.
CoznaTh Mepapxuio KJIaccoB A (PpyKTOB, MpOAAIOIIMXCS B Marasuse. Mepapxus
JI0JHKHA CONlepKaTh He MeHee 3 kiaccoB. OOBEKTHI JOIHKHBI COACPKATh HE MeHee 4X
aTpuOyToB. YacTh aTpuOyTOB NOIKHA OBIThH 3alllUIIEHA OT U3MEHEHUSI, @ YacTh U OT
U3MEHEHUs, U OT yTeHUs.. HeoOXoquMo 3aronHUTh CIMCOK MPEICTaBUTEISIMU BCEX
KJ1accoB (Bcero He MeHee 10 00beKTOB) U MPOJEMOHCTPUPOBATH CO3/IaHHYIO 3aIlIUTY .
PeanuzoBath  ¢yHKiuioo cummulate ans  pacdyeTa  HaKOIUICHHBIX — CYMM
(npousBenenuii). DyHKUMA NPUHUMAET OJHO WIM 00Jiee YHCIOBOE 3HAYEHUE
(komMYecTBO MapaMeTpoB 3apaHee He ompeneieHo). Ha ocHoBe sTux 3HaueHUi
PacCUMTHIBAIOTCS HAKOIJIEHHBIE CYMMBbI, KOTOPbIE COXPAHSAIOTCS B CIIUCKE, CIIUCOK
BO3BpAIIaeTCs KaK pe3yJbTaT PyHKIIHH.
[Tpumep:mapametpsr: 1, 3, 2, 2 -=> [1, 4, 6, 8] . HeoGs3aTenpHbIi OyJICBCKHIA
napaMerp mul AODKEH MO3BOJATH 3aMEHSTh CYMMHMPOBAHHE YMHOKEHUEM.
[Mpumep:mapamerpsr: 1, 3, 2,2 ->[1, 3, 6, 12]
PeanuzoBars ¢yHKIuio repl , KoTopasi MpUHUMAET HAa BXOJ] CTPOKY U HaOOp 3apaHee
HEM3BECTHBIX MapaMeTpoB. Pe3ymbTraToM (yHKIIUMHU SIBISIETCS CTPOKa, B KOTOPOH
CJIOBa COBIAJIAIOIIME C UMEHAMH TTapaMeTPOB 3aMEHEHBI Ha 3HAYCHHUSI ITAPaMETPOB.
[Tpumep: ctpoka: 'replace my val abc', mapamerper my='sl’, abc="fff' ->

PesyabTart: 'replace sl val fff'
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9. PekypcuBHO peanuzoBaTh QyHKIHIO fib(n) BEIUKUCISIONTYIO 3HAYEHHE N-TO YUCTIa
OuboHayyn. Yucna GuOOHAYYN — FJIEMEHTHI YHCIOBOM MOCIEA0BATEIIbHOCTH B
KOTOPOH KaKJ0€ IMOCISAYIONIEee YUCIO PABHO CYMME JABYX MPEABITYIINAX YHCEIT
(Yucna ®ubonayum: 0, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, 233, 377, 610, 987,

)

10.Peanu3oBath neKopaTop, KOTOPBIM BRIBOJIUT Ha TIEYaTh BO3BpAIIaeMble 3HAUCHUS
byHKIIH.

Kpumepuu 6annvnoii oyenxu paznuunvix popm mexkyujeco KOHmpoJis ycneeaemocmu
CO0epacamcs 8 COOmMEemcmayoWux Memoouyeckux pexomeHoayusax [lenapmamenma
aHanu3a OAHHBIX U MAUWUHHO20 00yuenus Dakyromema UHGOPMAYUOHHBIX MEXHONOSUU U

ananuza 6oabuuUx OAHHBIX.

7. ®@OHA OLECHOYHBIX CPEACTB JA IPOBEJACHUS MPOMEKYTOYHON AaTTeCcTalNH

00y4JaromuUxcsi Mo JUCUHUIIHHE

[lepedyeHb KOMIIETEHLIMM C yKa3aHUEM WHJHUKATOPOB MX JOCTHKEHHS B MPOIIECCE
OCBOCHMSI 00pa3oBaTeNbHOM TporpaMmbl  coaepxkutrcs B pasaene 2. «llepedensn
IVIAHUPYEMbIX Pe3yJIbTATOB OCBOEHHUSI 00pa30BaTe/ibHOW MNPOrpamMmbl (IepeveHb
KOMIIETEHIIWI) ¢ YKa3aHWeM MHHAMKATOPOB MX JOCTHKEHHUS H ILUIAHHUPYEMbIX
pe3yJabTATOB 00y4YeHHsI 0 TUCHHUILTTHHE).

TunoBbie KOHTPOJILHbIE 32IAHUS UJIU MHBIE MATEPHUAJIbI, HEO0OX0AMMbIE

JJISl OLIEHKHM WHANKATOPOB JOCTHKEHHUSI KOMIIETEHUMH, YMEHUU U 3HAHUM

HanmenoBanue | HammenoBanmue Pesynbrarbl 00y4yenusi (ymenuss 1 | Tunossbie

KOMIICTCHIIMU HHAUKATOPOB 3HaHI/IH), COOTHECEHHBbIC C KOHTPOJIbHBIE
AOCTHKEHUSA HHAUKATOPAMH J10CTHKECHUSA 3ajaHusA
KOMIICTCHIIMH KOMIICTCHIIMHU

IIpo¢guab «KAyIUT 1 BHYTPEHHHMII KOHTPOJIb)
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VK-4.
CriocoOHOCTB
HCIIOJIb30BaTh
MIPHUKIIATHOC
POrPaMMHOE
obecneyenne
npu pelieHun
po¢eCCHOHAIBH
BIX 3aJa4.

1.Mcnonb3yer
OCHOBHEIE METOIBI U
CpeICTBa TOIYYCHUS,
MPEACTABICHHUS,
XpaHeHUs 51
00pabOTKHU JaHHBIX.

3uarp: CTyIeHT JOKEeH 3HaTh
OCHOBHBIE METOJBI U CpEICTBa
MOJTY4CHUS, MPEJICTABIICHUS,
XpaHeHUs] U 00pabOTKH JaHHBIX H
T.1. OH JOJKeH TOHUMATh 00J1acTh
U TPaHUIBl MPUMEHHUMOCTH 3THX
METOJIOB, @ TAK)KE OCHOBHBIC BHUJIBI
3a/1a4, KOTOpbIe OHU MOTYT pelIaTh.
Ymerb: CTyaeHT OODKEH YMETh
BBIOMpATh U IPUMEHSATH OCHOBHbBIE

OAXOOAIINEC noa HMCIOIIHUECCA
3aJa4un METOAbI u Cpe€acTBa
IOJIyUCHUA, MMpCaACTaBJIICHUA,

XpaHeHus U 00paboTKu JaHHBIX. OH
JIOJDKEH YMETh OIpPEeeNsiTh 00acTh
U TPaHUIBl TPUMEHUMOCTH JTHX
METOJIOB, @ TaKXKE OCHOBHBIC BHUJIBI
3aJ1a4, KOTOPhIE OHU MOTYT PEIIaTh.

ITomyuure

UMEIOIUACs daiia B
dbopmate Y
CpeACTBaMHU  sI3bIKa
Python u

oubmmorexku Pandas.

2.JlemoHcTpHUpYET
BJIQJICHHC
npodeccHoHATLHBIMH
MaKeTaMH
MPUKJIIaTHBIX
IPOrpamMM.

3uarb: CrTyneHT [OJDKEH 3HaTh
Ha3Ha4YeHHUE OCHOBHBIX
npodeccnoHaTbHBIX MIaKeTOB
NPUKIAAHBIX nporpamm  NumPy,
Pandas, TensorFlow, Keras,
PyTorch, scikit-learn u apyrue. On
TaK)Ke JIOJDKEH OBITh 3HAKOM C
MeTonaMu cbopa W TOJATOTOBKHU
JMAHHBIX, aHaIW3a M JUarHOCTHKHU
MOJENIe, a TakkKe C MeToJaMu
OIICHKH KadecTBa MOJEIICH.

Ymers: JIEMOHCTPUPOBATH
BIIAJICHUE OCHOBHBIMH
npodeccnoHaNTbHBIMU nakeTaMmu
MIPUKJIIATHBIX porpamMm u
cpeactBamu  Python,  NumPy,
Pandas, TensorFlow, Keras,
PyTorch, scikit-learn u mp. Jlomken
yMETh  BBIOMpATh  MOIXOISIINN
MEeTOJl O0Oy4eHMs] s pelleHus
KOHKpPETHOW 3ajaud, cobupath U
MOATOTABINBAThH JIaHHBIE, CTPOUTH U
HacTpauBaTh MOJENH, MPOBOJIUTH
aHallM3 ¥ AUArHOCTUKY MOJENEH, a
TaKKe JellaTb  CoJiepKaTelIbHbIe
BBIBOJIBI HA OCHOBE pE3YyJbTATOB
aHajIM3a.

[Tomyunre

UMeroIuiics daia B
dbopmate Y
CpeICTBAMHU  sI3bIKA

Python u 6ubmmorex,
IpUYEM HE CYUTHIBAS

daitmn  pazom B
OTEPATHBHYIO
MaMsITh, HO

IIOCTEIIEHHO B BUIE &
qacTeil.

3.Bribupaer

Heo0XoanuMoe
MIPUKIIATHOC
IPOrpaMMHOE
obecrieueHue B
3aBUCUMOCTH oT

3natrb: CrTyAaeHT JOKEH 3HaTh
Ha3HauYeHUe U 00JIaCTH MPUMEHEHUs
OCHOBHBIX porpamMm B
3aBUCUMOCTH OT peIIaeMou 3a/1auu.
Ymerb: CTygeHT OODKEH YMETh
000OCHOBAaHHO  BBIOMpaTh MAKEThI

[IpoBenute pazbop
uMeromierocs: (Qaiina
XML ¢ 1nomoIIbio
HOoaXOoIsIei st
9TOro OMOJIUOTEKH H
BBIBSJINTC HA JKpaH
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peaeMoil 3a1aun. IIpOrpaMM UM CpEACTBAa pEILEHUs | IEPBbIE TpH
MPUKJIAJHBIX 3aja4, BBIOMpATh U | dJIEMEHTa CITUCKa
IPHUMCHATH COOTBCTCTBYIOIIHUC | MOJYUYCHHBIX
METOJIbl PEIICHUs IOCTABJIEHHBIX | JaHHBIX.
3amad. Takke CTyOeHT JOJDKEH
YMETb CTPYKTYypUPOBAThH u
MIPE3CHTOBATh PE3YJIbTaThl PaOOTHI
dhopwme.

4 Vicnonb3yet 3HaTh: CTyIeHT Io/DKeH 3HaTh Kak | [IpoBeaute  pazbop

MPUKJIAIHOE
MPOrPaMMHOE
oOecrieueHne VTS
peH_IeHI/ISI KOHKpCTHbIX
MPHUKJIAIHBIX 3a]a4.

HCIIOJIb30BATh MPUKIIATHOE
nporpaMMHoe  oOeclieueHue U
o0jacT TNPUMEHEHHS] OCHOBHBIX
mporpaMM B 3aBHCHUMOCTH  OT
pelaeMoit 3a1a4u.

uMerorerocs (aiina
JSON ¢ mnomombio
MOIXOISIIEH IS
3TOr0 OMOIMOTEKH U
BBIBEJIUTE Ha HKpaH

YMmerb: CTyAeHT IODKEH YMETh | TEepPBBIE TpH
UCIOJIb30BATh NPUKIIAJHOE | 3JIEMEHTa CIHcKa
[pOrpaMMHOE  OO€cliedyeHHEe U | MOJIYUYEHHBIX
CpeAcTBa peIleHUs] MNPUKIAJAHBIX | JaHHbIX.
3agad, BBIOMpAaTh U TPUMEHSTH
COOTBETCTBYIOLIHE METO/1bI
pelIeHHsI MOCTABICHHBIX 33/1a4.
ITKII-5. 1.IlpoBoaut 3narb: CryneHt pomkeH 3Hath | [locuwuraiire,
CriocoO6HOCTB MEPOIPUITHSI 110 OCHOBHBIE METO/IBI U CPEICTBA | CKOJIBKO pa3
POBOJIUTH BHYTpPEHHEMY IPOBEIEHUSI ~ MEpOIPHUATUN IO | BCTPEUaeTCs KaX bl
MEPOTIPHUATHS IO | KOHTPOJIIO. BHYTPEHHEMY KOHTPOJIIO. u3 CHUMBOJIOB
BHYTPEHHEMY YMmerb: CTyaeHT JODKEH YyMETh | (3aryiaBHbIe U
KOHTPOJIIO, MIPOBOJTUTH MEpONPHUATHS IO | CTPOYHBIE CHMBOJIBI
(bopMHPOBAHUIO BHYTPEHHEMY KOHTPOJIIO. HE pa3iIuyaroTcs) B
MH(OPMALIOHHO IIPEIIOKEHHOM
It 0a3bl 0OBeKTa daiirne. Pemmts
BHYTPEHHETO 3ajady,
KOHTPOJIS, €€ pacrnapasienus
aHaJIN3Y. BBIYMCIICHHS c
IOMOILIBIO  MOJYJIS
multiprocessing.
2.®opmupyer u | 3narb: CryneHT nobkeH 3HaTh | Pasbeiite
aHaJIM3HUpYeT OCHOBHBIE METOJBI W CPEJCTBA | MPEIIOKECHHBIN
MH(POPMALMOHHYIO (dbopmupoBaHus u aHanu3a | (ailyl Ha HECKOJIbKO
0a3y 00BbeKTOB | MH(pOPMAIIMOHHON 0a3pl O0O0BeKTa | (aiioB (Hampumep,
BHYTPEHHET O BHYTPEHHETO KOHTPOJISL. 8) IPUMEPHO
KOHTPOJISL. YMmerb: CTyneHT JODKEH YMETh | OJMHAKOBBIX o
dbopmMHupoBaTh W  aHAIM3UPOBATh | 00beMy (ailioB cC
nHpopManMoHHyl0 0a3y 00beKTa | Ha3BaHUSIMHU
BHYTPEHHETO KOHTPOJISL. chunk_*.csv.
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IMpodpuib «Y4yer, aHAJIU3 U AYAUT»

[IKTI-5. 1.cnons3yer 3uarb: CryaeHT po/pkeH 3Hath | Croenathb a”HaIn3
CHOCO6HOCTB K CIICOHUaJIbHBIC OCHOBHBIC MECTOOAbI U CpeI[CTBa JOAaHHBIX
HCIIOJIb30BAHUIO | MMPOrPaMMHBIE HCIIOJIE30BaHUA CHEIHMAIBHBIX | MPEIIOKCHHON
CIICIHUAJIBHBIX HpOI[YKTbI JJIs HpOFpaMMHBIX HpOI[YKTOB JUIA CBO[[HOﬁ Ta6HI/IL[BI 58
IPOrPaMMHBIX BBIIIOJTHEHUSA BBITIOJIHEHNS OyXrajTepcko- | BBIIIOJHUTL B HEH
IPOAYKTOB, OyXranTepcko- QHAIUTUYECKUX M KOHTPOJIBHBIX | BHIYMCIICHUA:
PUMEHSIEMBIX AHAIIUTUYECKUX U | QyHKImiA B 9KOHOMHYECKOM | (PHIIBTPALIHIO B
JUIS BBIIIOJIHEHUS | KOHTPOJIBHBIX cyOBeKTe. CBOJHOM TabnmIe
OyXrajaTepcKo- byHKIUI B | YMerhb: CTyICHT OJDKCH YMETh | Cpe3bl U BpEMEHHbBIC
AHAIINTUNYCCKUX SKOHOMHUYCCKOM HpI/IMeHSITB CIICHUAJIBHBIC | IIIKAJIBI,
U KOHTPOJIBHBIX | CyOBEKTe. IpPOrpaMMHBIC  MPOAYKTHI  JUIA | K3MEHEHUE HTOTOBOM
byHKUMH B BBITIOJTHEHUS Oyxrantepcko- | (yHKIHH,
SKOHOMHYECKOM AQHAIMTHYCCKUX M  KOHTPOJBHBIX | JIONOJHUTCIIbHBIC
cyOBbeKTe GbyHKIMN B HSKOHOMHUYECKOM | BBIYUCIICHMUS,
cyOBeKTe OOHOBJIEHHE JaHHBIX
CBOJIHOM TaOJIHIIBL.
2.JleMoHCTpHpYET 3uath: CTyACHT JOJDKEH 3HaTh Kak | B tabmune  Excel
BJIAJICHUC BJIAACTH ClIcOuaJIbHBIMHA HpOI/I3BeCTI/I: 3aIIuCh
CIIeIMAIbHBIMA IPOrPaMMHBIMH MPOAYKTaMH, | MaKpoca
HpOFpaMMHBIMI/I HpI/IMeHSICMI)IMI/I IJIA BBIIIOJIHCHU A SaHYCK,
MPOAYKTaMH, OyXraJITepCKO-aHAIUTUYECKUX U | PEIaKTUPOBaHUE
NIPUMEHAEMBIMU  JUIL | KOHTPOJIBHBIX byHKIUi B | I1apaMeTPOB u
BBINIOJTHEHUS YKOHOMHUYECKOM CyOBEKTE. yJaJIeHue MaKpoca,
OyXTajaTepcKo- Ymerb: CTyACHT NOKEH BIAJIETh | O0ObEAMHEHHE
AHATUTAYECKUX U | CIelUaJIbHBIMH  IPOrPAMMHBIMH | MAaKpOCOB.
KOHTpOJH)HI)IX HpOI[yKTaMI/I, HpI/IMeHﬂeMI)IMI/I JJIA
byHKIMH B | BBIIIOJIHEHUS OyXrajiTepcko-
SKOHOMHNYCCKOM AHAIIUTUYCCKUX U KOHTpOJ'H)HI)IX
CyOBeKTe. GbyHKIMN B SKOHOMHYECKOM
cyObeKTe.
IIpumepHbIe BONPOCHI AJISl MOATOTOBKH K 3a4eTy
1. BcTpoeHHbIC UnCIIOBBIE THITHI si3bIKa Python.
2. Cnucku. Co3manne, OCHOBHBIC OTICPAIIHH.
3. OCHOBHBIE METO/IBI CIIMCKA.
4. Koprexu. Co3nanue, OCHOBHbIE METO/IbI U OTIEPAIUH.
5. Crnomapu. Coznanue, OCHOBHBIE OTEpaIlUH.
6. MeTonpl 11t pabOTHI CO CIIOBAPSIMHU.
7. MuoxectBa. Co3anue, OCHOBHBIE METOIbI U OTIEPALIUH.
8. Ilepemennsnie. [IpaBuiia UMEHOBAHUS IEPEMEHHBIX.
9. JluHamuueckas TUITHA3AIHS.
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10.OmnepaTopbl CpaBHEHHMS U JIOTUYECKHE ONIEPaTOpPHI.

11.Uuctpykmus if...else.

12 Vactpyxkius mukia while.

13.UucTpykius nukia for.

14.Co3nanue u BbI30B (QYHKITHH.

15.I1epenaua apryMeHTOB ()yHKIIHIO.

16.®yHKIIUU-TEHEPATOPHI.

17.JIssmOma-pyHKIHIH.

18.Monynu. Uactpykimu import u from.

19.ba3oBbie MPUHIUITBEI 00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMUPOBAHUS.

20.Kmacc, meronm kmacca, atpuOyT kimacca. OrmpemeneHrne Kjacca W CO3JaHHC
AK3EMIUISIpA Kiacca.

21. KOHCTPYKTOp U AECTPYKTOP.

22.Hacnenosauue.

23.A0cTpaKTHbBIE METOJIBI KJ1acca.

24. Cratnyeckue METOIbI Kilacca.

25.CBoiicTBa KIacca.

26.UckmroueHusi. O6paboTKa UCKITIOUCHHUH.

27.1Tonp30BaTeIbCKUE UCKITFOYCHHUS.

28.Co0piTHe. O0padoTunk coObITHs. [{ka 00paboTKHU COOBITHIA.

29.0nement Knonka. Co3manve 1 HacTporKa.

30.0nement Knonka. Coznanue 06paboTurka COOBITHS.

31.9nementsl Hanmucs u TexcroBoe mose. Co3panue u HacTpoiika. Meron get().

32.9nement dnaxok. Co3gaHue, HaCTpoOlKa, MOJydeHUe cTaTyca daxka.

33.0nemeHT nepekiouarensb. Co3nanue, HaCTPOHKa, JOCTYI K 3HAYCHHIO.

34.Knacce! date, time u datetime.

35.Bo3moxknoctu 6ubnmoTexku SymPy.

36.Bo3moxxnocTi Onbnmuorexku NumPy.
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8.IlepeyeHb OCHOBHOI U JONMOJHUTEIBHOM Y4e0HOH JUTEPaATypPbl, HEOOXOAUMOM IS

O0CBOCHHUSA NUCHUIIJINH

1. Konpnaes, B. JI. CTpykTypbl U airOpuTMbI 00pabOTKU AaHHBIX : ydyeOHoe nocodue / B. 1.
Konpgaes. - Mocksa : PUOP : UHDOPA-M, 2021. - 296 c. - 9bC ZNANIUM.com. - URL.:
https://znanium.com/catalog/product/1230215 (nata obpamenus: 09.06.2023). — Tekcr :
ANEKTPOHHBIN.

2. Kyxos, P. A. S3bik nporpammupoBanus Python: npaktukywm : yue6Hoe mocodue / P. A.
KykoB. — MockBa : MHOPA-M, 2022. — 216 c. — (Beicmiee oOpa3zoBaHue:
bakanaBspuar). — 9BC ZNANIUM.com. — URL:
https://znanium.com/catalog/product/1689648 (mara obparenus: 09.06.2023). — Tekcr :
3JIEKTPOHHBIN

3.I'ypuxos, C. P. OcHOBBI anropuT™Mu3auu U nporpaMmmupoBanus Ha Python : ydeOnoe
nocoobue / C. P. I'ypukoB. — MockBa : UHOPA-M, 2022. — 343 c. — (Bsiciuee

oOpa3oBaHue: bakanaBpuar). — 9BC ZNANIUM.com. — URL:
https://znanium.com/catalog/product/1356003 (mara obOparenus: 09.06.2023). — Tekcr :
3JIEKTPOHHBIN.

4 Kapsxun, M. W. TexHoi0oruu mporpaMMUPOBAHHUS U KOMIIBIOTEPHBIA MPAaKTHUKYM Ha
a3pike Python : yueOnoe mocooue / M. U. Kapsakun, K. A. Barynean, P. M. MuyxuH ;
HOxublil  penepanbHbiii yHUBepcuTeT. — Poctos-Ha-Jlony ; Taranpor : HOxxnoro
dbenepaabHOTO YHUBEPCUTETA, 2022. — 242 C. — URL:
https://znanium.com/catalog/product/2057604 (mata oOpamenus: 09.06.2023). — Tekcr :
3JIEKTPOHHBIN.

5.Konnaes, B. 1. OcHOBBI anTOpUTMHU3AIMK U POTPAMMHUPOBAHUS : yueOHOE mocodue /moa
pen. npod. JI. I'. I'arapunoii. — Mocksa : Mznarensckuii Jlom "OOPYM": UHOPA-M,
2017. - 416 C. - 9bC ZNANIUM.com. - URL:
http://znanium.com/catalog.php?bookinfo=902236 (nara oopamenus: 09.06.2023). - Tekcr
: DJIEKTPOHHBIN.

6. llenynpko, B. M. SI3pik mporpammupoBaHusl BbICOKOTO ypoBHS Python. ®ynkimw,
CTPYKTYphI JaHHBIX, AOMOJIHUTENbHBIE MOYNHU : ydyeOHoe nocobue / B. M. Illenynpko ;
HOxup1it penepanpubiii yHUBEpcUTeT. - PoctoB-Ha [lony ; Taranpor : M3matenbcTBO
HOxnoro denepanbroro yamsepcutera, 2017. - 107 ¢. — O9bC ZNANIUM.com. — ObC
ZNANIUM.com. —URL.: https://znanium.com/catalog/product/1021664 (naTta oOpamicHus:
09.06.2023). — TekcT : 3JIEKTPOHHBIH.
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9. Ilepeyennb pecypcoB HHPOPMANUOHHO-TEJIEKOMMYHUKALIMOHHOM ceTu «AHTEepHET,

HEO0O0XOAMMBIX JIJIS1 OCBOCHHS JUCIHUILITHHBI

1. ODYK “CoBpeMeHHbIE TEXHOJIOTUHU MPUKIIATHOTO TPOrPaMMHUPOBAHUS U 00paOOTKU

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

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

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

DnexktpoHHas 6nbnuorexka @uHancoBoro yausepcurera (Ob) http://elib.fa.ru/

OnexktpoHHO-0mOmmoTeyHas cuctema BOOK.RU http://www.book.ru

o a0 bk w D

DIEeKTPOHHO-6MOIMOTeuHas chcTeMa «YHuBepeuTeTckas oudmuoreka OHJIATTH»

http://biblioclub.ru/

7. DIeKTpoHHO-OuOIMoTEeuHas cucteMa Znanium http://www.znanium.com

8. DieKTpOHHO-OMOIHOTe Has cucTeMa u3natenabcrsa «<FOPAMTY https://urait.ru/

9. DnekTpoHHO-OMOIMOTEeYHAs chcTeMa u3areabcTBa [IpocmexT
http://ebs.prospekt.org/books

10. DnexTpoHHO-OMOIMOTEYHAS cucTeMa u3AaTenbcTBa Jlanp https://e.lanbook.com/

11. JlenoBas onnaitn-Oubnuoreka Alpina Digital http://lib.alpinadigital.ru/

12. Hayunas snextponHas 6ubnauoreka eLibrary.ru http://elibrary.ru

13. HarmonanpHas 35eKTpoHHas OnbmmoTeka http://H36.pd/

14. ®unaHcoBas cripaBovHas cucreMa « @uUHAHCOBBIN 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.htmi

17.bubnuoreuno-nHGOpMAIIMOHHBIN KOMITTIEKC PDUHYHUBEPCUTETA (PJIEKTPOHHAS
OubIMoTEKA, PECYPChI HA PYCCKOM SI3BIKE):
http://www.library.fa.ru/res_mainres.asp?cat=rus
18.bubnuoreuHo-nHGOpMAIIMOHHBIN KOMIUIEKC PDUHYHUBEPCUTETA (IJIEKTPOHHAS
O0ubIMOTEKa, peCypChl HA MHOCTPAHHBIX SI3bIKAX ):
http://www.library.fa.ru/res mainres.asp?cat=en
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10. Meroauyeckue ykazaHus sl 00y4alOUIUXCSl IO OCBOEHHM IO TUCUUIIIMHBI

OcHoBHBIE 3Talbl padOTHI CTyAeHTa Mo aucuuiuiiHe Coepemennble mexHo102uu
NPUKTAOHO20 NPOPAMMUPOBAHUA U 00PAOOMKU OAHHBIX

[IpenBapuTenbHas OpUEHTUPOBKA B MOJICKAIIEM H3YyUYEHUIO YIeOHOM MaTepuae mo
porpamme.

1. O3HakoMmIleHHE C PEKOMEHIOBaHHOU y4eOHOM JIUTEepaTypo.

2. CnymaHue W KOHCIEKTHPOBAaHUE JICKIUH, a TaKKe BBIMOJHEHUE APYTUX BHUJIOB
y4eOHOM pabOTHI.

3. IlmanupoBaHHE CaMOCTOSTENBHON PaOOTHI.

4. OO0oOmeHrne u cucteMarn3anuss HHPOPMAILMK, B3ATON W3 JEKUMA U NPOYMTAHHOU
JUTEPATYPBHI.

5. BrblnonHeHne KOHTPOJIBHOU PabOTHI.

PekoMenaanmu o padbore ¢ ydeOHbIM MaTE€pHAIIOM:

1. Oco3HaBaiiTe HAJIMYHBINA YPOBEHb MOJIYYEHHBIX BAMU 3HAHUM.

2. B curyanuu HEemOHWMAaHUS HY)XHO BBISIBUTH TOT MEPBUYHBIA YPOBEHb M (HDaKTOPHI
HEITOHUMAaHUs1, KOTOPBIE CTAJIA MPENSATCTBUEM TOHUMAHUS [TOCIIETYIOLLIETO.

3. 3amapaiiTe camu cebe BOIIPOCHI M TIBITAUTECh OTBETUTH HA HUX.

Pexomenpanmu no paboTe Ha JIEKIUAX U € JIEKIUOHHBIM MaTepUajIoM:

1. OcHoBHas 3a1aya Ha JIEKUMU — OCMBICICHHE U3JIaraeMoro B Heil matepuana. s
TOr0 HEOOXOJMMO CIyIIaTh JIEKIUI0O C CaMOro Hayajua, He YIyckas oOIIuX,
OPUEHTHUPYIOIIMX B MaTepUale pacCyKICHUN U yCTaHOBOK JIEKTOPA.

2. Bepnenue 3ammceil Ha JEKIUU BaXXHO M TOJIE3HO JUIS JIYYIIETO OCMBICIMBAHUS
Marepuana, i COXpaHeHHss HHQOpMaluU, C UEeIbl0 €€ JalbHeHIIero
UCITOJIb30BAHUSI.

3. Jlns obneryeHus 3anmMcy peKOMEHyeTCsl IPUMEHSATh COKPAIEHUS IOBTOPSIIOIIUXCS
TEPMHUHOB WJIH XOPOILO U3BECTHBIX MOHITHIA.

Pexomennanmu mo paboTe ¢ TUTEPaATypOA:
1. Ecnu BO3HMKIM 3aTpyIHEHUs TMpU Pa3bICKAHUM MaTepuaja, Mo KakoMy- JIH0O

KOHKPETHOMY BOTPOCY, CIEQyeT OOpaTUThCs K TMPEAMETHOMY YyKa3aTelro,
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HaIre4yaTaHHOMY, KaK IPaBUJIO, B KOHIE KAXK/IOTO JINTEPATYPHOTO UCTOYHUKA.

2. IlpenmeTHbld yKkazaTesb — 3TO al(aBUTHBIA CIHCOK OCHOBHBIX HAYyYHBIX MOHSTUN
(TEpMHUHOB), COJIEpKAHUE KOTOPBHIX PACKPBITO B KHUTE, PAJIOM C TEPMUHOM CTOSIT
yucia, o0O3HAyaloluMe HOMEpa CTpaHUll, Ha KOTOPBIX MW3JIOXKEH MaTepual,
OTHOCSILINICSA K JAHHOMY MOHSTHIO.

Pexomenmanmu 1mo BHITIOJHEHUIO KOHTPOJIBHON PabOTHI:

1. Ilepen BBINOJHEHUWEM KOHTPOJIBHOM pabOTBI  CTYJEHT JOJDKEH M3Y4YuTh
COOTBETCTBYIOIINE Pa3/Aeibl yUeOHOW JTUTEPATYPHI.

2. KoHTpolibHYI0 paboTy CTYACHT JIOJDKEH BBITIOJHITH CAMOCTOATEIBHO, UCTIONIB3YS T€
HAaBBIKU U YMEHHUSI, KOTOPBIE MTOIYYHII HA JICKIUAX U MPAKTUYECKUX 3aHATHUSX.

3. Ilpu 3aTpyaHEHUSIX, BOSHUKIIUX TPH BBHITOJHCHUH KOHTPOJIBHOW PabOThI, CTYACHT

MOJKCT IIOJYYUTDb KOHCYJIbTAIUIO IIPCIIOAaBATCIIA.

11. Ilepeyenbr MH(POPMALMOHHBIX TEXHOJOIHI, HCMOJIb3yeMbIX IIPH OCYLIECTBJICHUHN
o0pa3oBaTeJIbHOI0 MpoLecca Mo AMCUHMILIMHE, BK/IIYAs IepeYyeHb Heo0X0AuMOro

MnmporpaMmmMmHoOrIo o0ecrnieueHus U I/IH(I)OpMaIII/IOHHbIX CIIPAaBOYHBIX CUCTEM

11.1. KoMmIeKT JIMIIEH3HOHHOTO MTPOTPaMMHOTO o0ecreueHus

1. [TakeT opuUCHBIX TpOrpamMm

2. Aatusupyc Kaspersky
11.2. CoBpemennsie mnpodeccuoHanibHbie 0a3bl JaHHBIX W HH(OPMALMOHHbBIC
CIIPABOYHBIE CUCTEMBI

1. UudopmarmonHo-mipaBoBasi cucrteMa «l apant»

2. Uudopmanmonno-npaBosas cucrema «Koncynbrant ILmocy»

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

4. Cucrema  komruiekcHoro  packpeiteisi  uHpopmanuu  «CKPUH» -

http://www.skrin.ru/

11.3. CepruduiupoBanaple TPOrpaMMHBIC W amnmapaTHbIE CpPEJICTBA  3allUThI
uH(pOopMaIIK:

- HE MPEeAYCMOTPEHBI.
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11.4. 3wk mporpammupoBanus Python 3.8 (wnu crapie).
11.5. Ilmarpopma s HAydHBIX HCCIEJOBAHUM, OCHOBAaHHAas Ha  S3BIKE

nporpammupoBanus Python, Anaconda, 6ubmmoreka PyTorch.

12. Onucanue MaTepuaIbLHO-TEXHUYECKO 0a3bl, HEOOXOAUMOM ISl OCYIIECTBJICHUS

0o0pa3oBaTeJILHOTO MpoLecca Mo AMCHUTLIHHE

Hanuumne ayauTopuu, OCHAlIEHHOW KOMIBIOTEPHOM TEXHUKONW M MPOEKTOPOM, C

BO3MOXHOCTBIO ITIOAKIIOYCHHUSA K CCTHU ((I/IHTepHeT».

23



	2.Перечень планируемых результатов освоения образовательной программы (перечень компетенций) с указанием индикаторов их достижения и планируемых результатов обучения по дисциплине
	3. Место дисциплины в структуре образовательных программ
	5. Содержание дисциплины, структурированное по темам (разделам) дисциплины с указанием их объемов (в академических часах) и видов учебных занятий
	5.1. Содержание дисциплины
	5.2. Учебно-тематический план
	6. Учебно-методическое обеспечение для самостоятельной работы обучающихся по дисциплине
	6.1. Перечень вопросов, отводимых на самостоятельное освоение дисциплины, формы внеаудиторной самостоятельной работы
	6.2. Перечень вопросов, заданий, тем для подготовки к текущему контролю
	7. Фонд оценочных средств для проведения промежуточной аттестации обучающихся по дисциплине
	8.Перечень основной и дополнительной учебной литературы, необходимой для освоения дисциплин
	9. Перечень ресурсов информационно-телекоммуникационной сети «Интернет», необходимых для освоения дисциплины
	11. Перечень информационных технологий, используемых при осуществлении образовательного процесса по дисциплине, включая перечень необходимого программного обеспечения и информационных справочных систем
	12. Описание материально-технической базы, необходимой для осуществления образовательного процесса по дисциплине

