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1. HamMeHoBaHHe IUCHMILIMHBbI

«TexHonmoruu 00pabOTKH JaHHBIX.

2. Ilepeyenb mJIaAHMPYeMBbIX Pe3yJIbTATOB OCBOEHHSI 00pa3oBaTebHOM

NporpaMMmbl

(mepeyeHb KOMIIETEHUHMH) C YKa3aHMEM WHIUKATOPOB MX

AOCTURKCHUA U IVIAHUPYEMBIX PE3YJIbTATOB oﬁyqunﬂ o ATMCUOMIIJINHE

HH30BBIBATH [TOUCK
u coop napopma-
[1H, €¢ XPaHCHHUE B
CTPYKTYpPUPOBaH-
HOM BUJI€, IPOCKTH-
pOBaTh U peain3o-
BBIBATh PEIISIIIMOH-
HBIC 1 HCPEJISAINOH-
Hble 0a3bl U XpaHU-
JMia JaHHbIX

OCHOB pEJSILIMOHHBIX 0a3
JTAHHBIX,  HOpPMAaJIU3aIUH
manneix, ACID, CRUD,
ORM, wucnonb3yer TpaH-
3aKIHH.

Kon HaunmeHoBaHue Nuaukaropsl PesyabraTrel 00yuenus (yme-
KOMIIe- | KOMIIETCHIIUH AOCTH/KEHHU S HHS M 3HAHHHA), COOTHECEHHBbIE
TeH- KOMITeTEeHIIUH ¢ MHIMKATOPAMH JOCTHKEHUS
10107 KOMIICTCHIIUH

[IKH-6 | Cnoco6nocTs opra- | 1.JlemoHcTpupyeT 3HaHHE | 3HATh: CIIOCOOBI XpaHEHUS JaH-

HbIX C OTHOIICHUAMHU «OJHUH KO
MHOI'UM» U «OJWH K OTHOMY».

Ymerb: ¢ oMoIIp0 s3bika Py-
thon coxpausaTh W yWTaTh JaH-
HBIC C OTHOHMICHUAMU «OJUH KO
MHOTUM» U «OIHH K OJTHOMY.

2.JleMOHCTpHpYET 3HAHHE
pa3UYHBIX  TEXHOJIOTHl
XpaHeHHs JaHHBIX: pesi-
LIMOHHBIE U HEPEeAIHOH-
Hble 0a3bl JaHHBIX, JOKY-
MEHTapHbIE  XPaHWJIMILA,
U3BJICKACT JIaHHBIE U3 pa3-
HBIX MCTOYHHMKOB U B pa3-
HbIX (opMarax, B TOM
qucIie MPOrpaMMHO.

3HaTh: Pa3JIMYHBIC TCXHOJIOTHUU
cepruain3ann, XpaHCHUA U 4TC-
HUA JaHHBIX.

Ymerb: ¢ oMoIp0 s3bika Py-
thon coxpansaTh ¥ 4YUTaTH JaH-
HBIE B MIONYJISIPHBIX YHHBEPCAIb-
HBIX (popmarTax.

3.IIpoexTupyet xpaHu-
JINILA JAHHBIX UCXOIS U3
WX Ha3HAuUEHUS U Xapak-
Tepa JIaHHbBIX, BEIOUpaAET
WHCTPYMEHTAILHOE U ap-
XUTEKTYPHOE pelIeHHe,
(hU3MUYECKYIO U TIOTHYe-
CKYIO CXEMY JIaHHBIX U
00OCHOBBIBAET CBOM BEI-
oop.

3HaTh: NOAXOAB! K OpraHU3aluH
CTPYKTYpbI JaHHBIX B (popMaTax
CSV, XML u JSON.

YMeTh: ¢ TOMOIIBIO sI3bIKa PY-
thon coxpaHsTh W yuTaTh JaH-
Hele B popmatax CSV, XML u
JSON.




3. MecTO IMCUMILUIMHBI B CTPYKTYpPe 00pa3oBaTeIbHBIX NPOrpaMm

Hucrummaa  «TexHomormm ~ oOpaOOTKM ~ MaHHBIX»  OTHOCHUTCS K
Ob6menpodeccnoHaNbHOMY UIHUKIY AWCHUIUIMH 110 HAMpaBiICHUIO MOATOTOBKU
09.03.03 - IIpuxnaagnas undpopmaruka, OIl «IIpuxnanueie MHGOPMAIIMOHHbBIE

CHUCTCMbI B DKOHOMHKE U (I)I/IHchaX».

4. O0beM TMCHUIVIMHBI (MOAYJis1) B 3a4eTHBIX eIMHMIAX M B aKaJeMUYeCKUX
yacax ¢ BblIejleHMeM 00beMa ayIuTOpPHOH (JIeKUMH, CeMHUHAPbI) H

CAMOCTOAITEIbHOI PA0OTHI 00y4aI0IIUXCH

ounas ghopma obyuenus

Buj yueoHoii pa6oThl o Bcero Cemectp 2
JAMCIHUILJIMHE (B 3.e. 1 yacax) (B yacax)
OO0mas Tpy10éMKOCTh 4/144 144
AUCHHUILIHHBI
Konmaxmmnuas paboma- 50 50
AyoumopHnuie 3anamusn
Jlexun 16 16
CeMuHapsl, NPaKTUYECKUE 3aHATUS 34 34
Camocmosamenvhnas paboma 94 94
Bun texyiero KOHTpostst Kontponbhas KoHntponbHas
pabora pabota

Bun npomexxyTouHoil arTectanuu DK3aMeH OK3aMeH

OUHO-3A0YHAs hopma 00yueHuUs

Bua yueOHoii pa6boThI 10 Bcero Cemectp 4

AMCIMIIJIMHE (B 3.e. ¥ yacax) (B yacax)
OO6mas Tpy10éMKOCTh 4/144 144
AUCHUTLTHHBI
Konmaxkmnas paboma- 34 34
Ayoumopmnuie 3anamus
Jlexun 16 16
CeMuHapsl, NPaKTUYECKUE 3aHATUS 18 18
Camocmoamenvnas paboma 110 110
Bun tekyiero KoHTposs KonTponpHas KonTponpHas

paborta pabota

By npomexyTo4HON aTTecTalnu DK3aMeH DK3amMeH




3aounas gpopma odyuenus (MOO)

Buj yueOHoii paGoThl o Bcero Cemectp 2
AMCHMIIJIMHE (B 3.e. 1 yacax) (B yacax)
OO0mas Tpy10éMKOCTh 4/144 144
AUCHHUILINHBI
Konmaxkmmnasn paboma- 12 50
AyoumopHnuie 3anamus
Jlexkuun 4 4
CeMuHapbl, NPaKTUYECKUE 3aHATUS 8 8
Camocmoamenvhnas paboma 132 132
Bun texyiero KOHTposIst Konrtposbnas Konrtposnbnas
pabora paborta

Bua npomexyTo4uHOM aTTecTauuu DK3aMeH OK3amMeH

5. Coaepxanve IMCHUIVIMHBI, CTPYKTYPHMPOBAHHOE MO TeMaM (pa3aesiam)
ATUCHUILVIAHBI ¢ YKa3aHHEM MX 00beMOB (B aKaJeMHM4YeCKHX 4Yacax) M BHIOB

Y4eOHBbIX 3aHATHI

5.1. CoaeprxkaHue TUCHMILIMHBI

Tema 1. buoamorexka NumPy u Pandas.

B pamkax Tembl paccMaTpuBaeTcs TEXHOJIOru4eckuit crek Python st oOpa-
OOTKHM W aHaJM3a JaHHBIX, BO3MOxkHOCTH Python kak glue language, cnenuduka
oubnuorekn NumPy u ee posib B skocucteMe Python. Opranuzanus MaccCuBoB B
NumPy: XxpaHneHue 1aHHbIX, CO3IaHUE MACCUBOB, TPUHLMIIBI pEau3aliy ONEepaLiii
C €AVHBIMU HCXOJHBIMU JTaHHBIMHU. YHHBEpCalbHble (DYHKUMU U NPUMEHEHHE
¢bynkuumii mo ocsam B NumPy. [IpuHuun pacnpocTpaHeHus 3HAYEHH PU BBITOJIHE-
HUM oneparmii B NumPy: o6muii anroputm u nmpuMmepsl MackupoBaHUE U TTPUXOT-
JIMBOE UHJEKCHpoBaHue B NumPy.

B pamkax Tembl paccMaTpuBaroTCsl BO3MOkHOCTH Oubanoreku Pandas. Opra-
Hu3aiusa Pandas DataFrame u opranuzanus unaekcanuu aiss DataFrame u Series;

pUMEHEHUE YHUBEPCAIBHBIX (PYHKIMI 1 paboTa ¢ mycThIMU 3HaueHusiMU B Pandas.



OO0benuHeHne JaHHbIX U3 Heckoybkux Pandas DataFrame: oOmias noruka u npu-
Mmepsl. PaccmaTtpuBaetcs onepanusi GroupBy B Pandas DataFrame u peanuzanus B
Hel moIxo/1a «pa3oreHue, NpUMEHEHHE U 00beTUHEHUEY.

Tema 2. Ucnosib30BaHue pa3jiudHbIX (popMaToB (pailsioB B 3axa4ax odpa-
0OTKM JJaHHBIX.

B pamkax Tembl paccMaTpuBarOTCs IPUHIUIIBI paOboThI ¢ (hainamu, Ghaisl 1
ornepaioHHble cuctembl. Crienuprka TeKCTOBBIX M OMHAPHBIX (DaiiiioB.

B pamkax TeMbl paccmaTpuBaeTCs 3a/iaua cepuain3aliy U Jecepruanu3aiu
JTAHHBIX W UCIIOJIb30BAaHUE PA3IMUHbBIX opMaToB (dhaiinoB aiis ee pemenus. Omnuca-
Hue ¢opmara ¢aitna JSON u npumep onucaHus JaHHBIX B 3TOM (opMmaTe U B3au-
MojercTBus ¢ HUM B Python.

B pamkax tembl paccmatpuBatotcs popmat XML u moaens DOM: o6mias xa-
pakTepucTuKa, npumep onucanus AaHHsix B XML u DOM, pabota ¢ HUMH ¢ ToMo-
nipto Oubmmoreku BeautifulSoup.

B pamkax Tembl paccmaTtpuBaeTcsi mnpoOiematuka (popmaTtoB (anaoB s
XpaHeHus: 1 00paboTku 6ompiux nanHbiX. opmatel daitioB NPY u HDF: obmas
XapaKTEPUCTHKA, IPUMEP B3aUMOJICUCTBUS C TaHHBIMU 3TUX PopmaToB B Python.

Tema 3. BzaumopeiicrBue C TA0JMYHBIMY JAHHBIMH B NIPUJIOKEHUAX 00-
pPadOTKH JaHHBIX.

B pamkax Tembl paccmatpuBaerca dopmat daiio CSV, mpencraBieHue
JAHHBIX B 9TOM (opMaTte U B3auMojieiicTBue ¢ HUM B Python.

B pamkax TemMbl paccMaTpUBaOTCsl BO3MOXKHOCTH MCIIOJIb30BaHus EXxcel ms
BHEILHUX MPHIOKEHUN 00paboTku nanHbix. Bzanmopeiictue ¢ Excel u3 Python ¢

nomotbio onbnrorekn XLWings: mpuHIMIBI paOOTHI ¥ TPUMEPHI UCTIOIE30BAHUS.



Tema 4. Busyaauszauusi 1aHHBIX.

B pamkax TeMbl paccMaTpuBarOTCS OCHOBBI paOOThl ¢ OMOIMOTEKO Mat-
plotlib: opranu3zamus cuctembl KOOpAMHAT, 0OPMIICHUE OCEH, IIBETa M 1BETOBHIC
kaptel B matplotlib, crunu nuamii u Mmapkepsl. Pyplot 1 00beKTHO-OpHUEHTHPOBAH-
HbIi nHTEpdeiic matplotlib. Ynpasnenue purypamu u co3ganue MHOXKeCTBa rpadu-
KOB Ha OJIHOM pUCYHKe. Paznuynbie TUIbI rpaduKoB.

B pamkax Tembl paccMaTpUBaeTCs BU3yalIU3alysl JAaHHBIX C MOMOIIBI0 OHO-
aroTeku Pandas: Habop MeTo0B i MOCTPOCHHUs TpadHKOB, peain30BaHHbBIN B
cTpykrypax Series u DataFrame.

B pamMkax TeMbl IpOBOINTCS BBEICHUE B Pa3BEIOYHbBIN aHAIN3 JAHHBIX: THITHI
MIPU3HAKOB, aHAJIU3 paclpeleJICHUH, aHalu3 Mep IIEHTPaTbHON TeHICHIIUU U TIOUCK
BBIOPOCOB, aHAJIN3 B3aUMHOTO paclpeeleH s U NapHbIX Koppensuuid. [IpoBenenue
Pa3BEOYHOTO aHaIN3a JJAHHBIX C TOMOIIIbI0 OubInoTeku Seaborn.

Tema 5. PadoTa co cTpokaMu B IPUJI0KEHUAX 00PA0OTKHU JAHHBIX.

B pamkax Tembl paccMaTpHBarOTCS BO3MOXHOCTH Python mo ¢opmaruposa-
HUIO CTPOK: %-(hopmarupoBanue, metos format, f-crpokmu.

B pamkax Tembl paccMaTpuBarOTCSt OCHOBBI Pa0OTHI C PETYJISIPHBIMU BhIpaXKe-
HUsMHU: 0a30BbIl CUHTaKCcHUC, mpuMepbl. Moayns re B Python. [Ipumeps ncnosnbs3o-
BaHMUSI PETYJISIPHBIX BBIPAKCHUM.

B pamkax TemMbl paccMaTpuBaETCs UCIIOJIb30BAHUSA X3 POBAHUS MPU padoTe
co crpokamu. CTpoku B 6ubimoTexke NUMpy.

Tema 6. BBeneHue B 00pad0TKy TEKCTa HA €CTECTBEHHOM sI3bIKe B 3a/1a-
yax 00pad0TKM TaHHBIX.

B pamkax Tembl paccMaTpHUBAIOTCS CETMEHTAIlMsS U TOKCHU3AIUsl TEKCTa Ha
€CTECTBEHHOM SI3bIKE, CTEMMMHMHT M JIeMMaTu3alus, npuMepsl Ha Python. Ucnons-
30BaHME€ MEMOM3allud Ha Tmpumepe paboTel co crpokamu. Paccrosnue Jle-
BEHIIHTEWHA: OMpe/esieHue, alropuT™ 3(PPEeKTUBHOrO MOMCKAa ONTHUMAJILHOTO pe-
JAKIMOHHOTO TMpeAnucanus, npuMmep noucka Ha Python. BexropHoe npexacrasie-

HHE TEKCTa Ha €CTECTBEHHOM sI3bIKe: 001l anroput™ moaxoaos TF; TF-IDF.

6



Tema 7. IIpopuiupoBanue npoueccoB 00pPadOTKH JaHHbIX, 0M0JIM0TEKA

Numba u BekTopuzamusi B Numpy m Numba.

B pamkax Tembl paccMmarpuBaeTcs TpoQUIMpoBaHUE pean3aluu ajaropuT-

MOB Ha PythOIl, IMPUHOUIIBI PCHICHUA 3add49r OIITHUMHU3AlUU ITPOU3BOAUTCIIBHOCTH

anroputMa. bubnanoreka Numba: npuHIUIbl paboThl, 6a30BbIe TPUMEPHI UCIIOIb-

30BaHMs. BekTopuzaius B numpy: KJItoueBble TapaMmeTpbl PYHKIIUU, IPUMEPHI IPU-

MEHEHHUS, UCII0JIb30BaHNE 0000IIEHHOM CUTHATYPBI (PYHKITHH.

5.2. Y4yeOHO-TeMaTHYECKHI IIJIaH

ouHas ghopma obyuenus

TpyaoemMkocTh B yacax
*KonTakTHas padora- dopmbl
HaunMmeHoBaHue
No TeM (pasneion) AyautopHasi pabora Camocro- TEeKyUIero
n/n P Bcero CemuHapsl, | fiTeJbHAS KOHTPOJIA
JAUCHHUILIHHBI OOmas,
B T Jlexuuu MpaKTH4Ie- padora | ycmeBaeMOCTH
T CKHeE 3aHITHUS
bubnunoreka
1 24 10 4 6 14 -
NumPy u Pandas Camoctos
TeJbHBIC pa-
Hcnonb3oBanue
00TEl. YuacTue
pa3nu4HbIX hopma-
. B PEIIECHNH 3a-
2 | ToB (haiinoB B 3a/1a- 20 6 2 4 14 p
a4 Ha Ipak-
yax 00paboTKu A P
THYECKHUX 3a-
JAHHBIX.
aatusx. CoOe-
BsaunmonelictBue ¢ CE0OBAHUS 110
TaOJIMYHBIMM JaH- JIOMAIIHAM 3a-
3 | HBIMH B TIPHITOKE- 22 8 2 6 14 JTAHUSIM.
HUSX 00paboTKH
JaHHEIX.
Camocros-
4 Busyanusanus 18 6 2 4 12 TEJIbHBIE pa-
JIAHHBIX 00TEL. Yuactue
B pCIIICHUU 3a-
Pa6ora co ctpo- 7124 Ha TIpaK-
5 KaMH B ITPUJIOKE- 20 6 2 4 14 THYECKHUX 3a-
HUSIX 00paboTKH ustisix. Cobe-
AQHHBIX CEZI0BaHUs MO
B 5 JIOMAIIHAM 3a-
BeJICHUE B 00pa-
JTAHUSAM.
6 0O0TKY TeKCTa Ha 22 8 2 6 14
€CTECTBEHHOM




A3bIKE B 33/1a4ax Camocros-
00pabOTKH JaHHBIX TeJbHBIE pa-
00ThI. YuacTue
HpO(l)I/IJII/IpOBaHI/Ie B peIlIeHnH 3a-
poILEeccoB 0Opa- Jad Ha Tpak-
OOTKH JTaHHBIX, TUYECKUX 3a-
7 | bubnmoTreka 18 6 2 4 12 aarusix. Cobe-
Numba u BekTOpHU- CEeIIOBAaHUS TI0
3anusg B Numpy u JIOMAITHUM 3a-
Numba. JTAHUSM.
CornacHo
eOHOMY
B nenom no nucnu- 1
H UCTH= | 144 50 16 34 94 TUiany:
TUTAHE
KOHTPOJIbHAS
pabora
Hroro B % 35 32 68 65
OUHO-3A04HAs hopma 0OyueHUs
TpynoemMKocTh B 4yacax
*KonTakTHas padora- DopmbI
HaumeHoBaHue
Ne AyauTopHasi padora Camocro- TeKy1LIero
TeM (pa3/aesion)
n/n Bcero CeMuHapsl, | fiTeJbHasA KOHTPOJIA
AUCHUTLTHHBI Oo6mas,
BT Jlexumn npaKkTuye- pa6ora | ycmeBaeMoCTH
T CKHE 3aHATHUS
bubnmoreka
1 24 8 4 4 16
NumPy u Pandas
Hcnonp3oBanne
pa3ian4YHbIX hopma-
2 | ToB (paiiyoB B 3a7a- 22 6 2 4 16
yax o0paboTKu
JaHHBIX. Camocros-
BzaumopeiictBue ¢ (Tsem’m’slf pa-
TaOJMYHBIMH JTaH- OTBI. YHacTHe
3 | HBIMHU B IPHIIOKE- 20 4 2 2 16 B PCILICHHM 33-
HUSX 00pabOTKU Aat Ha Mpak-
JIAHHBIX. TUYECKUX 3a-
Hatusix. Cobe-
A Busyamusanus 20 A 5 5 16 CEeI0OBaHUs O
AHHBIX JIOMAITHUM 3a-
TaHUSIM.
Pa6ota co cTpo-
KaMHU B TIPHIIOKE-
5 P 20 4 2 2 16
HUSX 00paboTKH
JTAHHBIX
6 Beenenue B o0Opa- 20 4 2 2 16
OOTKY TeKCTa Ha




€CTECTBEHHOM
SI3bIKE B 3a7a4ax
00paboTKH JaHHBIX

[TpodunupoBanue
MPOILIECCOB 00Opa-
OOTKU JaHHBIX,

CamocTtos-
TeJbHBIC pa-
60TEL. Yuactue
B PCILICHUU 3a-
J1a4 Ha MpaK-
THYECKHX 3a-
asatusx. CoOe-

7 | 6ubnnoreka 18 4 2 2 14 CEIIOBAHUS T10
Numba u BekTOpH- JIOMAIIHUM 3a-
3auus B Numpy u JTAHWSIM.
Numba.

CornactHo
eOHOMY
B nenom no nuciu- i
H e VY 34 16 18 110 | many:
TUJTMHE
KOHTPOJIbHAS
pabora
Utoro B % 24 47 53 76
3ao4Has Gopma ooyderus (MOO)
TpynoeMKocTh B 4yacax
*KonTakTHas padora- ®opmbI
HaumeHoBanue
Ne AyauTopHasi padora CamocTro- TeKYLIero
TeMbl (pa3aesia)
n/n Bcero CeMuHapsl, | fiTeJbHasA KOHTPOJIA
TUCIHILIMHBI O6mras,
. Jlexuum MpaKTH4ie- paGora | ycmeBaeMoOCTH
o CKHE 3aHATHUS
bubnuoteka

1 24 4 2 2 20
NumPy u Pandas Camocros-
Ucnonp3oBanne TCJIBHBIC pa-
pa3iau4YHbIX hopma- 00ThI. YuacTue

2 | ToB (haiinoB B 3a/1a- 24 4 2 2 20 B pCHICHUM 3a-
gax 00paboTKu Aa4d Ha Ipak-
JaHHBIX. THUYCCKHUX 3a-

y Hatusx. Cobe-
BzaumoneiictBue ¢ CeIOBAHMS 110

5 TaOJWMYHBIMH JTaH- 2 , . , 2 IOMALTHUM 3a-
HBIMHU B MIPHIIOKE- TAHVSIM.

HUSX 00paboTKH
JTAHHBIX.
Buzyanuzanus

4 YaIH3an 20 2 0 2 18

JTAHHBIX

Camocros-
PaGora co cTpo- TCIIBHBIC pa-
e — 00THI. YuacTue

5 P 18 0 0 0 18 B PELICHUU 3a-
HUSX 00paboTKH

Jla4 Ha TpaK-
JTAHHBIX




Beenenue B 00pa- TH‘ICCKI/D((:3%-
OOTKY TEeKCTa Ha HATHsX. Co0e-
6 | ecTeCTBEHHOM 18 0 0 0 18 CeZI0BaHUsI 11O
SA3BIKE B 3aJa4ax AOMAaIlIHUM 3a-
00paboTKH JaHHBIX JAHUSIM.
[TpodunupoBanue
MpOILIECCOB 00pa-
OOTKU JAaHHBIX,
7 | bubnuoreka 18 0 0 0 18
Numba u BekTOpH-
3anus B Numpy u
Numba.
CornacHo
eOHOMY
B - y4
HHLI[;JIGOM 10 TUCLU 144 12 4 g 132 Py o
TpOJIbHAsE  pa-
6oTa
Utoro B % 8 33 67 92

* 00beM KOHTAKTHOH pabOThl B OYHO-3a0YHOI/3a0uHOM (opMax OOyueHUsS M HHAUBUIYATBHBIX
y4eOHBIX IJIaHaX OMPEEIIAETCS COOTBETCTBYIOIIMMHU YUCOHBIMHY IUIaHAMU. TEeMBbl, pealln3yeMbIe B BUIIC
KOHTAKTHOW pabOThI, ONMPENCISAIOTCS NpEenoaBaTejieM CaMOCTOSTEIbHO, UCXONs W3 YPOBHS HX

CJIOZKHOCTHU

5.3. Conep:kanne CeMUHAPOB, NPAKTHYECKUX 3aHATHI

HaumenoBanue tem | [lepeueHb Bonpocos /1isl 00Cy KAeHHSI HA CEMHMHAPCKMX, ®opmbl
(pa3neJioB) NPAKTHYECKUX 3aHATHAX, PEKOMEH/yeMble¢ HCTOYHUKH NPOBECHUS
AMCIUILINHbBI u3 pa3aesioB 8,9 (ykasbiBaeTcs pa3jes U NOPAIAKOBbIN 3aHATHH
HOMep HCTOYHHUKA)
bubmoreka NUMPY | o  Texnomorudeckuii crek Python st o6pabotku u ana- | MHTepakTBHAas
u Pandas JIM3a JTaHHBIX ¢dopma, pabora Ha
e Bosmoxnoctu Python kak glue language KOMIIBIOTEPE

Opranuzanusa MaccuBoB B NumPy: XpaHeHHE TaHHBIX,
CO3JJaHUE MAaCCUBOB

[IpuHOMIB peain3anuy ONEepanyii ¢ €AMHBIMA UCXOM-
HBIMU JJAHHBIMU. Y HUBepcalibHble (YHKIIUU U TPUMEHE-
Hue ¢yHKIuiH no ocsM B NumPy.

Opranmsanus Pandas DataFrame u opranuzarus naaek-
canuu g1a DataFrame u Series.

[Ipumenenne yHUBepCcaIbHBIX (PYHKIMI 1 paboTa C 1my-
CThIMHU 3HaueHHUsIMH B Pandas.

OObenuHeHNEe JaHHBIX M3  HECKOJBKUX
DataFrame: o01as joruka v npumepsl.

Pandas

8[1], 9[9], 9[10]
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Hcnonb3oBanue pas- | ¢  dopwmar daitnos Pickle, mpencrasinenue qanubx B 3ToM | IHTEpakTHBHAs
JUYHBIX  (opmaroB (dopmare 1 B3auMo/ieiicTBHE ¢ HUM B Python. dopma, pabota Ha
aiino B 3amavax | e  dopmar daitnos JSON, npeacTaBIeHNE JAHHBIX B 3TOM | KOMIIBIOTEPE
00pabOTKH IAHHBIX dhopmate u B3aumoeiicterue ¢ HUM B Python.
e @opmar XML u momens DOM: oOmas xapakTepwu-
CTHKa, puMep onucanus JauHsix B XML u DOM
e Pa6ora c XML c momomisio 6ubmmotexu BeautifulSoup.
8[1], 8[2], 9[3], 9[4]
BsaumoneiictBue ¢ | e BzammopeiictBue ¢ Excel u3z Python ¢ momompro 6u6- | MHTepakTHBHAs
TaOJIMYHBIMU  JIaH- arorexn XLWings. dopma, pabota Ha
HBIMH B IIpUJIOXKE- | ¢  Dopmar ¢aitstoB CSV, npeacTaBieHne JaHHBIX B ’TOM | KOMIIBIOTEPE
HUSAX 00paboTku ¢dbopmare u B3aumo ielicteue ¢ HuM B Python
JaHHBIX. 8[1], 8[2]
Busyanuszanus pas- | e IlocTpoeHue BU3yalnu3alldii ¢ momoinsio Oubinoteku | inTepakTuBHas
HBIX matplotlib dopma, pabota Ha
e [IlocTpoeHne BH3yanm3aiuii ¢ MOMOIIBI0 OMOIHOTEKH | KOMIIBIOTEpE
pandas
e [IlocTpoeHue BH3yanHM3aluii ¢ MOMOINBIO OHOIMOTEKH
seaborn
8[1], 9[13], 9[15], 9[16]
Pabora co crpokamu | ¢  OcCHOBBI pabOTHI C PETYJISPHLIMH BBHIpAKEHUSAMHU: 0a30- | IHTepakTHBHAas
B TPUJIOKEHUAX 00- BbIil CHHTAKCHC, IPUMEPBHI. dopma, pabora Ha
pa6OTKI/I JAHHBIX ° MOHy_]‘[B re B Python. KOMIIBIOTEPEC
8[1], 8[2], 9[4]
Beenenne B 00pa- | ¢  CermeHTanus U TOKEHE3alMs TEKCTA Ha ecTecTBeHHOM | MIHTepakTuBHas
0OTKy TekcTa Ha A3bIKE, CTEMMMMHI M JIEMMaTru3alus, npumepbl Ha | popma, pabora Ha
€CTECTBEHHOM $I3bIKE Python. KOMITBIOTEPE
B 3a/1a4aX 00pabOTKH | ¢  Paccrosuue JleBeHIIHTEIHA: OIIpENIEIIEHUE, aJITOPUTM
JNaHHBIX. 3(PEeKTUBHOTO MOMCKA ONTUMAIBLHOTO PEIAKITMOHHOTO
Mpeanucanus, mpuMep noucka Ha Python.
8[1], 8[2], 941, 9[5], 9[6]
[TpodunupoBanue e npoduIMpoBaHUE peaTn3aluK aroputMoB Ha Python | MHTepakTuBHAas
IIpoIeCccoB obpa- | e IPUHIUIIEL PEIICHUS 3a1a4 ONITUMU3AIlNH IIPOU3BOIH- ¢dopma, pabora Ha
OOTKU JaHHBIX, OUO- TENILHOCTH aJITOPUTMA KOMIIBIOTEPE

moreka Numba wu
BEKTOPHU3AIHS B
Numpy u Numba

e bubmmoreka Numba: npuHuumne! paboTel, 6a30BbIE MPH-
MEpbI UCTIOJIH30BAHHUS.

8[1], 8[2], 9[11, 9[2], 9[3]
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6. IlepeyeHb y4eOHO-MeTOIMYECKOT0 O0ecneyeHHs sl CAMOCTONATEILHONH pa-

00ThI oﬁyqaloumxcn o IMCIOMIIJIMHE

6.1. IlepeueHb BONPOCOB, OTBOAUMBIX HA CAMOCTOSITEJILHOE OCBOEHHE JTUCIIH-

IUIMHBI, ()OPMBI BHEAYIUTOPHOM CAMOCTOSITEJIbHOI PadoThI

HaumenoBanue IlepeyeHb BOIPOCOB, OTBOAUMBIX HA ®opMbl BHEAYITMTOPHOI
TeM (pa3/1esioB) CaMOCTOSITeIbHOE OCBOEHH e CaMOCTOATEIbHOI
AUCHHUILIMHBI padoThl
bubnmnoreka IMpunuun pacnpocrpanenus 3Hauenuii | O030p nuTeparypsl U BeO-
NumPy u Pandas IpH BHINOJIHEHUH onepanuii B NumPy: | ucrounukos.  Camocros-
0OLINi1 aNTOPUTM U TPUMEPBHL. TEJIbHOE OCBOCHHE HHCTPY-
MackupoBaHue U IPUXOTINBOE UHAEKCU- | MCHTOB AHAJTUTHYECKOU
posanue B NumPy. 06paboTKH.
Onepanus GroupBy B Pandas DataFrame | Perenue 3anau.
U peanu3alus B HeW mojaxona «pasoue-
HUE, IPUMEHEHHE U 00BETUHEHUEY.
Hcnons3oBanue ®opmar ¢aitno NPY, mnpexncrasinenue | O030p mureparypbl U BeO-

pasnmuuHbIX  dop-
MaToB (paiiioB B
3ajayax obpa-
OOTKHM JTaHHBIX

JAHHBIX B ATOM (opMare W B3aHMMOCH-
cTBHE ¢ HUM B Python.
dopmar ¢aiinos HDF, npencrasienue
JAHHBIX B ATOM (opMare W B3aHMMOCH-
cTBUe ¢ HUM B Python.

ncrouynukoB. CamocTosi-
TEJIbHOE OCBOCHUE UHCTPY-
MEHTOB  aHAJMTHYECKOH
00paboTKy.

Pemenue 3amau.

BzaumopeiictBue
c TaOIUIHBIMH
JaHHBIMA B TIpH-
JOXKEHUsIX ~ 00pa-
OOTKH JAaHHBIX.

[Iponsunyteie omnepamuu ¢ Excel wu3
Python ¢ mnomompio  6ubGIMOTEKM
XLWings.

O0630p nuTeparypsl U Beo-
HCTOYHUKOB. CaMocTOs-
TETbHOE OCBOEHUE UHCTPY-
MEHTOB aHAIMTUYIECKON
00paboTKu.

Pemenne 3amauq.

Busyanuzanus
JTAHHBIX

[TocTpoeHue TpexMepHbIX rpapuKoB
[IponBuHyTas paboTa c IBETOBBIMHU KapTaMu

O0630p nuTeparypsl U Beb-
HCTOYHUKOB. CaMocCTOs-
TETbHOE OCBOEHUE UHCTPY-
MEHTOB aHAIMTUYIECKON
00paboTKu.

Pemenue 3agau.

PaGora co crtpo-
KaMH B TIPHIIOXKE-
HUSX 00paboTKH
TTAHHBIX

Hcnonp30Banust X3MIMPOBaHUS MpPH pa-
00Te CO CTpOKaMH.
Crtpoxku B OMOIHOTEKE nUMpY.

O0630p nuTeparypsl U Beb-
ucrounukoB. CamocTos-
TEJIbHOE OCBOEHUE UHCTPY-
MEHTOB aHAJIMTUYIECKON
00paboTKu.

Pemenue 3agau.
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Beenenue B 00pa- | ¢ Hcnonb3oBanue Memom3anuu Ha npumepe | O030p nuTeparypsl U BeO-

OOTKy TEKCTa Ha paboOThI CO CTPOKAMHU. ncrouynnkoB. CamocTos-
C€CTCCTBCHHOM ° BeKTOpHOG IpEeACTaBIICHUC TCEKCTa Ha TCJIIbHOC OCBOCHUEC MHCTPY-
A3BIKE B 3ajJadax €CTECTBEHHOM S3BIKE: 061_[11/1171 aIIrOPUTM MCHTOB AHAIMTUYECKOH
0o0paboTKK  JaH- noxxonos TF; TF-IDF. 00paboTKHu.

HBIX. Pemenwne 3amau.
[Ipodunuposanue | ¢ Bekropusaiys B numpy: KioueBbie napa- | O0630p nureparypsl U BeO-
nporeccoB  obpa- MeTphI PYHKIKHU, IPUMEPHI IIPUMEHEHHsT | UCTOYHHMKOB.  CamocTos-
00TKH JAaHHBIX, | o  Vcmnonp3oBaHue 0000IIEHHON CUTHATYpHI | TEJIBHOC OCBOCHUE HHCTPY-
ouonmnoreka ¢yHKIMK B numpy 1 numba. MEHTOB  aHAJMTHYECKOH
Numba u BekTopH- 00paboTKH.

3arust B Numpy u Pemenwne 3amau.

Numba

6.2. IlepeyeHbp BONPOCOB, 3aJaHMil, TeM /Ui MOATOTOBKHM K TeKylUIeMYy

KOHTPOJTI0

Ilpumepnuie onpocwvt K KOHMPOILHOU padome

1. Opranuzanusa maccuBoB B NUMPY: XxpaHeHue JaHHBIX, CO31aHUE MAaCCUBOB,
IPUHLIUIIBI peaIn3aluy Onepauil ¢ €TUHBIMUA UCXOAHBIMU JTaHHBIMU

2. YHuepcanbHble QYHKIIUU U TpuMeHeHue GyHKIui 1mo ocsim B NUMPY

3. Ipunnmn pacnpocTpaHeHHs 3HAYSHUH TIPU BHITIOJTHEHUH OTIepaliuii B
NumPYy: oOuuit anroput™ u NpuMepsbl

4. MackupoBaHue U NPUXOTIMBOE UHAEKcUpoBaHue B NUMPy

5. Bekropuzauus B NUMPY: KIHOYEBbIE NapaMeTpbl PYHKIUHU, TPUMEPHI IPHU-

MEHEHUS, UCTIOJIb30BaHNE 0000IIIEHHON CUTHATYPHI (PYHKITUN

Ilpumepnuvie 3a0anun KOHMPOJIbHOU PAOOM bl

1. B maccuBe umcen, xpaHsumxcs B ¢aiie finance.CSV HaliTU CTPOKY (BbIBe-
CTH €€ MHJEKC U COJIeprKalliecs 3HaUeHus1), B KOTOPO OoJiee BCero 3Haue-
HUM, MIPEBBILIAIONIUX CPEAHEE 3HAUYCHUE 10 BCeMy MaccuBy. Jljist pacyéros
ucrob3oBark Pandas.

2. B maccuBe uucen, xpansmuxcs B (aitne finance.CSV, moacuuTaTh KOJIHYIE-
CTBO CTPOK, B KOTOpbIX Oosiee 600 3HaueHuit 00JIbIlIe CPETHETO 3HAUYCHUS TIO

Bcemy MaccuBy. Jliist pacu€ToB ucmoib3oBath Pandas.
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3. B maccuBe uucen, xpansmuxcs B ¢aitsie finance.CSV, mojcunuTarh Kojaude-
CTBO 3HAYCHH, HE OTKJIOHSIOIINXCS OT CPEAHETO 3HaUeHUs OoJiee ueM Ha 3

CTaHIaPTHBIX OTKIIOHCHUAI. I[J'ISI PacuCTOB UCIIOJIB30BATH Pandas.

Kpumepuu 6annvnoii oyenxu paziuunvix Gopm mexyujeco KOHMPOJs
co0epaIHcamcs 8 MemOOUYECKUX

Kageopwi

ycneesaemocmu coomeenmcmeayroumux

pBKOMeH()CZLﬂt}DC UCK)YCCNIBEHHO20 urmesnekmda CDaKlebmema

MHQbOPMCZLﬂ/lOHHle MEXHONI02UL U AHAIU3A OOILUUX OAHHBIX.

7. @OH/ OLEHOYHBIX CPEACTB AJIA MPOBEACHUS MPOMEKYTOYHON aTTeCTAlUU

00y4arIIMXcs M0 JUCUMILTIMHE

[lepeueHb KOMNETCHIMH C yKa3aHUEM WHIWKATOPOB WX OCTIKEHHUS B
npoIiecce OCBOCHHUS O00pPa30BaTENLHOW MPOTpaMMBI COACPIKUTCS B paszjgerne 2.
«[lepeyeHb MIAHHPYEMBIX OCBOEHHSI

pe3yJibTaToB oOpa3oBareJbHOM

nporpaMmbl (MepeyeHb KOMIIETEHUMH) € YKa3aHMeM WHIMKATOPOB HX
AOCTHKEHUS U IJIAHNUPYEMBIX Pe3yJbTATOB 00y4YeHMs M0 JUCHUILTHHEY.
TunoBbie KOHTPOJIbHbIE 3aJAHUS WM HHbIE MAaTEePUAJIbI, HEOOX0AUMbIE

JJISl OLEHKHU WHAMKATOPOB JOCTHKEHHUS KOMIIETEHUMH, YMEHUUA U 3HAHUM

BaTb IIOHUCK U
cobop wuH(popma-
UK, e XpaHe-
HUE B CTPYKTY-
PHPOBAaHHOM

BUJIe, TPOCKTHU-
poBaTh U peanu-
30BBIBATh pelsi-

HOpMaJIM3alMy  JaH-
veix, ACID, CRUD,
ORM, HCIIOJIb3YET
TpaH3aKLUU.

MHOTHUM» M «OIHH K
OJTHOMY.

YMerh: ¢ MOMOIIBIO
s3bika Python coxpa-
HSTH M YATATh JIAaHHBIC
C OTHOIICHUSAMHA
«OIWH KO MHOTHMM» U
«OJIUH K OTHOMY».

HaunmenoBanue | HammenoBanue wuH- | Pesyabrarsl 00yde- | THnoBbIe KOHTPOJIbHBIE
KOMIIETEHIIUM | AUKATOPOB J0CTHKe- | HUSl ( yMEHMS M 3Ha- 3aiaHus
HHMS KOMIIETeHIMHU HHSA), COOTHECCHHBIE

¢ HHAMKATOPaMH J10-

CTHIKEHHS  KOMIIe-

TeHUHH
ITKH-6 1.JlemoHCTpUpYET 3HaTh: criocoOsl xpa- | CoxpaHuTh HHMOPMAIHIO
Crnoco6GHOCTh 3HAHHUE OCHOB PEJISLIU- | HEHUsSI JTaHHBIX C OT- | TeJe(OHHON KHUTH, COMep-
OpraHHU30BbI- OHHBIX 0a3 JaHHBIX, | HOIIEHUSIMH «OJIMH KO | alleil OTHOIICHUS «OJHH

K OZHOMY» U «OJHH KO
MHOTHUM» B (popmate XML.
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IIMOHHBIC W He-
PEIALMOHHBIC
0a3pl U XpaHu-
JIMIIA TAaHHBIX

2.JleMOHCTpUPYET

3HAHHE  Pa3JIMYHBIX
TEXHOJIOTUM XPaHEHUs
JaHHBIX:  PEJSLMOH-

HBIC HW HEPCIALUOH-
Hble 0a3bl JAHHBIX, J10-
KyMEHTapHblE XpaHU-
JIMIIA, U3BJICKACT JIaH-
HBIC U3 pa3HbIX UCTOY-
HUKOB M B pasHbIX
dbopmarax, B TOM
YHCJIe POTPAMMHO.

3HaTBh:  pa3nuuHbIE
TEXHOJIOTUH CepUaH-
3alluM, XpaHEHUs |
YTEHUS IaHHBIX.

YMeTh: ¢ NOMOIIBIO
sa3pika Python coxpa-
HSTB U YATATh TaHHbBIE
B TIOMYJISIPHBIX YHU-
BepCcalbHBIX (hopma-
Tax.

CepuanusoBars HH(pOpMa-
U0 Telae(OHHONW KHHUTH B
dopmare Pickle u XML.

3.ITpoexTupyer xpa-
HWINIIA JQHHBIX HC-
X0l U3 UX Ha3Haue-
HUS M XapakTepa JaH-
HbIX, BBIOMpaeT UH-
CTPYMEHTAJILHOE U ap-

XUTEKTYpHOE  peuie-
HUE, (UBNYECKYI0 WU
JOTHYECKYI0  CXeMy

JAHHBIX U O0OOCHOBBI-
BaeT CBOM BHIOOP.

3HaTh: MOAXOABI K
OpraHu3ali CTPYK-
TypBl IaHHBIX B (op-
matax CSV, XML u
JSON.

YMeTh: ¢ MOMOIIBIO
s3pika Python coxpa-
HSTb U YATATh TaHHBIC
B ¢Qopmarax CSV,
XML u JSON.

CoxpanuTb M HPOYNUTATH
nHpopmanuo TernehoHHOM
KHHUTH UCTONB3Ys (dopMar

JSON.

Ilpumepnwvie 60npocevl 014 NOO2OMOBKU K IK3AMEHY

1. Opranmzamus MmaccuBoB B NUMPY: XpaHeHHe TaHHBIX, CO3/JaHUE MAaCCUBOB,

IPHUHOUIIBI pCaIn3alun onepaunﬁ C CAMHBIMHU UCXOJHBIMH JaHHBIMHA

2. YHuepcanbHble QYHKIIUU U TpuMeHeHue GyHKIui mo ocsim B NUMPY

3. IlpuHnun pacnpocTpaHeHUs: 3HaY€HU TTPH BBIMIOJTHEHUU OTIepaIuii B

NumPy: oOuuii anroput™ U NpuMepsbl

4. MackupoBaHue U PUXOTINBOE UHAeKcupoBanue B NUMPy

5. Bekropuszauusa B NUMPY: KItOYEBbIE TapaMeTphbl PYHKIUU, IPUMEPHI TIPH-

MEHEHUS, UCTI0JIb30BaHNE 0000IIEHHON CUTHATYPBI (PYHKIIUN

6. Numba: npunIHne padoThl, 6a30BbIC TPUMEPHI HCIIOIB30BAHMUS

7. Opranuzanus Pandas DataFrame u opranu3sarnus unaekcamvu s Data-

Frame u Series

8. IlpuMeHeHue yHuBepcanbHbIX QYHKUIUNA U paboTa C MyCTHIMU 3HAYEHUSMHU B

Pandas
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9. O0benuMHEeHME NaHHBIX U3 HecKoJIbKUX Pandas DataFrame: oOumas goruka u
IPUMEPHI

10.Omneparus GroupBy B Pandas DataFrame u peanuzanus B Hell ogxoa
«pazOueHue, MpUMeHEHUE U OO0 BEAMHEHUE)

11.Crnenu¢uka TeKCTOBBIX M OMHApHBIX (haiinoB, hopmatel QaitoB CSV u
Pickle, mpencraBieHue JaHHBIX B 3TUX (hopMaTax U B3aUMOJCHUCTBUE C
HumH B Python

12.3anaua cepuanuzaiu 1 aecepuain3aiuu, onrucanue popmara daiina JSON
U IpUMEP ONUCAHUs JaHHBIX B 3TOM (popMaTe U B3aMMOJICHCTBUS C HUM B
Python

13.®@opmar XML u monens DOM: o011as xapakTepucTHKa, TPUMEP OMUCAHUS
naHHbeIX B XML 1 DOM, paGoTa ¢ HUMH C IOMOIIbI0 OMOINOTEKH
BeautifulSoup

14.®opmars! ¢aiinoB NPY u HDF obmias xapakTepucTika, IpuMep B3auMo-
NEHCTBUE C JaHHBIMU 3TUX (opMatoB B Python

15.B3aumoneiictBue u3 Python ¢ 6a3oii nanubix Ha npumepe APl SQL.ite, 6a3o-
BbI€ BO3MOKHOCTH PA0OTHI C TPAH3AKIIUSAMHU

16.B3anmoneiictBue ¢ Excel uz Python ¢ momomisro XLWings: npuHIuns! pa-
OOTBI ¥ IPUMEPHI UCTIOTH30BAHUS

17.0cHOBBI pabOTHI C PETYJISIPHBIMU BbIPAKEHUSAMH: 0a30BbI CUHTAKCHC, MTPU-
MEpbI HCIIOJIB30BaHUs MOy re B Python

18.CerMeHTanus U TOKEHE3aIMsl TEKCTa Ha €CTECTBEHHOM $I3bIKE, CTEMMMUHT U
JeMMaTH3alius, npuMepbl Ha Python

19.Paccrostaue JleBeHIIHTEIHA: onpeAeIeHUE, AIrOPUTM 3 (PEKTUBHOTO T10-
MCKa ONTUMAJILHOTO PEIAKIIMOHHOTO MIPEANMCAHMS, PUMEp TIOUCcKa Ha Py-
thon

20.BexTopHOE TIpeICTaBICHNE TEKCTa HA €CTECTBEHHOM SI3bIKE: OOIINI aro-

put™ noaxonaos TF; TF-IDF
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IIpuMep 3x3aMeHAIMOHHOTO OMJIeTa
1. (20 6anuoB) Opranuzaius MmaccuBoB B NumPy: XpaHeHue JaHHBIX, CO3/1a-
HHE MAaCCUBOB, IPUHIIMIIBI peau3alliy oneparui ¢ eIUHBIMA HCXOHBIMHU
JTAHHBIMU
2. (20 6amnoB) [Jartacet: Chinook Sqlite.sqlite
C momommpio koaa Ha Python ¢ ucnone3oBanuem sqlite3 u SQL pemuts 3a-

nauay. PeanuzoBats ¢ynkiun Ha Python:

1. Koropas Bo3Bpamaer BCE€ UMEIOIIMNECS IUICUITUCTHI.
2. KoTopast mo iMeHU IJIEHIMCTa BO3BpAlIaeT KOJTUYECTBO TPEKOB B HEM U

MX CYMMAapHYIO NPOAOJIKATEIBHOCTD.

3. (20 6anaoB) [datacer: spS00hst.txt
Co3znath Tabnuily, B KOTOPOI MHJIEKCOM SIBJISIFOTCS 1aThl TOPTOB, CTOJIOIaMU
- HAMMEHOBAHMI TUKEPOB, a B TYEHKAX XPaHATCA 00bEMbI TOPTOB. 3armo-
HUTB 3Ty Tabnuiy gaHHeIMHU U3 spS00hst.txt (B cirydae oTcyTcTBHS HHPOP-
MaIuu JIJIs ONpeIeTICHHbIX COUETaHnN THKEP-aTa, COXPaHUTh B SUEHKe My-
ctoe 3HaueHue). CoxpaHuTh pe3ysbTar B HOBbIM CSV ¢aitn. Pemuts 3amauy

cpelcTBaMu numpy u/mwim pandas.

8. IlepeyeHb OCHOBHOW M JIONOJHHUTEJNbHOH Yy4YeOHOW JIMTEpPaTyphl,

HEe00X0IUMOM AJI OCBOCHUSA JUCHMILINHDBI

Ochnoenasa numepamypa:.

1. Konpnaes, B. JI. CTpyKkTypbl 1 anropuTMbl 00paOOTKH JaHHBIX: yueOHOe
nocooue / B. JI. Konmaes. - MockBa: PUOP: UTHOPA-M, 2021. - 296 c. - ObC
ZNANIUM. - URL.: https://znanium.com/catalog/product/1230215 (maTta oOparie-

Hus: 18.11.2024). — TekcT: AIeKTPOHHBIN.
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2. KopoteeB, M. B. OcHoBbl MamuHHOr0o 00yueHus: Ha Python: yueOHuk /
M. B. KopoteeB. — Mocksa: KnoPyc, 2024. — 431 c. — TekcT: HenocpeaCTBEH-
HeIid. — To xe. - OBC BOOK.ru. — URL: https://book.ru/book/952751 (nata oopa-
menns: 18.11.2024). — TekcT: 31eKTPOHHBI.
Jlonoanumenvhasn numepamypa:

3. Haraesa, 1. A. OCHOBBI aITOPUTMHU3AIIMN ¥ TTPOTPAMMUPOBAHHS: TTPAK-
TUKyM: yaeOnoe ocodue / 1. A. Haraesa, 1. A. Ky3nernos. — Mocksa, bepnun: Jlu-
pexkt-Menua, 2021. — 169 c. — ObC Yuusepcurerckas oudamoreka ONLINE. — URL:
https://biblioclub.ru/index.php?page=book&id=598404 (mara oOpareHus:
18.11.2024). — TeKcT: 3JeKTPOHHBIH.

9. Ilepeyenb pecypcoB HHPOPMAUMOHHO-TEJCKOMMYHUKAIIMOHHOM CeTH

«I/IHTepHeT», HCOﬁXOIlI/IMl)IX JJIA OCBOCHUSA JUCIHUIIJINHBI

1. DnektponHass  Oubnmoreka  @duuaHcoBoro  yHuBepcutrera (Ob)
http://elib.fa.ru/

2. DnextpoHHo-O6nbIHoTeuynas cucrema BOOK.RU http://www.book.ru

3. DneKkTpoHHO-OMONMMOTEeYHasi cHUcTeMa «YHHUBEpCUTETCKas OubOInoTeKa
OHJIAMH» http://biblioclub.ru/

4. DnekTpoHHO-OuOIMoTEeyHas cucreMa Znanium http://www.znanium.com

5. DIeKTpoHHO-OMOIMOTeuHass  cucremMa  m3gartenscrBa  «IOPAUTY
https://urait.ru/

6. DnexTpoHHO-OMONMOTEYHass  cucTeMa  u3narenbcTtBa  [Ipocmekt
http://ebs.prospekt.org/books

7. DIJEeKTpOHHO-OUOIMOTEYHAs cucreMa U3aTEILCTBA Jlanp
https://e.lanbook.com/

8. Jenosas onnaitH-Oubnunoreka Alpina Digital http://lib.alpinadigital.ru/

9. DOmnextponHas OubOnuoreka WM3patensckoro pomMa «I'peOEHHUKOBY

https://grebennikon.ru/

18


http://elib.fa.ru/

10. MaremaTuueckue *KypHajbl: MOJTHOTEKCTOBAs KOJUIeKIus MaremaTtuue-
ckoro uHctutyTa uM. B.A. CtexnoBa PAH https://www.mathnet.ru/

11. Hayunas snexktponHas oubnunoteka eLibrary.ru http://elibrary.ru

12. HaumoHnanbHas aneKkTpoHHas oubaunoTeka http://H36.pd/

13. Pecypcbl nHQOpMAIIMOHHO-aHATUTHYECKOTO areHTCTBA M0 (PMHAHCOBBIM
peiakam Cbonds.ru https://cbonds.ru/

14. CITAPK https://spark-interfax.ru/

15. CNKI. Academic Reference https://ar.oversea.cnki.net/

16. DnexTpoHHbIE MPOIYKTHI U3/1aTeNIbCTBA Elsevier
http://www.sciencedirect.com

17. Emerald: Management eJournal Portfolio https://www.emerald.com/in-
sight/

18. PedepatuBnass 6a3za maHHbpix 1o  marematuke — MathSciNET
https://mathscinet.ams.org/mathscinet/

19. Kommexkmust  Haywunsix  kypHamoB  Oxford  University  Press
https://academic.oup.com/journals/

20. DnexTpoHHBIC KOJJIEKIIMM KHUT M KYPHAJIOB HM3JATENIbCTBA Springer:
http://link.springer.com/

21. Inardpopma STATISTA https://www.statista.com/

22.ba3za  gaHHBIX  HAy4YHBIX  OJKypHaJOB  u3marenbcTtBa  Wiley
https://onlinelibrary.wiley.com/

23.Pylru 1.0.9 [DnekrpoHHslii pecypc]: caiit. — Pexum mgocryma:
https://pypi.python.org/pypi/pylru

24. Python Data Analysis Library [QnekrponHsslii pecypc]: caliT. — Pexum no-
cryna: http://pandas.pydata.org/

25. Python Documentation [3nekTpoHHBIN pecypc]: calT. — Pexxum gocTymna:
http://python.org/doc/

26. Python Standard Library [DnekTpoHHBI pecypc]: cailt. — Pexum 10-
cryma: https://docs.python.org/2/library/
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https://pypi.python.org/pypi/pylru
http://pandas.pydata.org/
http://python.org/doc/
https://docs.python.org/2/library/

27. Scikit-learn Machine Learning in Python [3nekTponHslii pecypc]: cait. —
Pexxum moctyna: http://scikit-learn.org

28. OdurmaneHeii cait npoaykta https://www.python.org/

29. Karanor kypcoB MnTtepuer YHuepcutera Mudopmarnmonusix TexHoo-
ruit http://www.intuit.ru/

30. The Python Tutorial // https://docs.python.org/3/tutorial/index.html

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

32. Pandas User Guide http://pandas.pydata.org/pandas-docs/stable/

10. MeToanyeckue yKazaHus AJs 00y4AHOIIUXCH M0 OCBOCHHUIO TUCHMILIMHBI

[Ipu n3yyeHnn TeOpEeTHUECKOro MaTeprana HeoOX0IMMO ONUPaThCs Ha pado-
Yy NPOrpaMMy IHCIUIUIMHBI, MATEPHUAIIBI JICKUUKA U JINTEPATypy U3 OCHOBHOI'O
cnucka. Kpome 3Toro, He06x011MM0 akTUBHO paboTaTh ¢ IHTepHET-UCTOYHUKAMU U
NOCOOUSIMH APYTHX aBTOPOB, IOMOTAIOUIMMU YCBOUTh MaTepHall OTAEIbHBIX pa3/ie-
JIOB IIPOTPAMMBI.

Heo0xoauMo KOHCIIEKTUPOBATh JIEKLWHU, TIOMEYasi CJI0KHbIE U HEMTOHSITHbIE
MOMEHTBI C TEM, YTOOBI 33/1aTh BOMPOCHI JIEKTOPY B KOHIIE JEKUHUU UK KE HA KOH-
CyJIbTALUU.

[Ipu mOATrOTOBKE K CEMUHAPCKUM 3aHSATUSAM HEOOXOIUMO U3YUHTh BOIPOCHI,
BBIHECEHHBIE HA CAMOCTOSITEIIBHOE U3YUYEHUE, TAK KAK CEMUHAPCKUE 3aHATHS TIPE-
MOJIaraloT X 00CYXKJIEHUE U AUCKYCCHUIO 110 TEME; KPOME TOTO, 3aJaHusl AJIs CaMo-
CTOSITENIBHOM pabOThl HEOOXOIUMBI JJI TOrO, YTOOBI YCIEIIHO BBIMOJHUTH CaMO-
CTOSITEJIbHBIE 3a/IaHKs HA CEMUHAPAX.

WuauBuayanbHble 3aqaHus 111 pabOThl HA KOMIbIOTEpE, (hallsbl ¢ BBIOJI-
HEHHBIMU 3aJJaHUSIMA HEOOXOJMMO XPaHUTh B JJUYHOW CETEBOM Mamke B KOMIIbIO-

TEPHOU CETH BYy3a.
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http://scikit-learn.org/
https://www.python.org/
http://www.intuit.ru/
https://docs.python.org/3/tutorial/index.html
http://docs.scipy.org/doc/numpy/user/index.html

11. IlepeyeHb HWHPOPMANMUOHHBIX TEXHOJOIWIl, HCHNOJb3yeMbIX IPH
OCYLIeCTBJICHMH 00pa30BaTeJIbHOI0 Mmpouecca Mo AMCHUILVIMHE, BKJIIOYAs
nepeyeHb He00XOAMMOr0 NMPOrPAMMHOIO odecrnedyeHUsi 1 UHGOPMANMOHHBIX

CIIPAaBOYHBIX CHUCTEM

11.1. KoMmJIeKT JIMIEH3MOHHOTO MPOTPAMMHOI'0 00E€CIIEUEHHUS :
1. [TakeT opUCHBIX TPOTpaMM,;
2. AntuBupyc Kaspersky;
11.2. CoBpemeHHbIe TpodeccroHaNbHbIE 0a3bl JAHHBIX U UH(POPMAIIMOHHBIE CIIpa-
BOYHBIE CUCTEMBI:
1. UudpopmannonHo-npaBoBas cucrema «['apanm;
2. UndopmannonHo-npaBosas cucrema «Koncynprant [lmtocy;

3. DnexrponHas HIMKIoneaus: http://ru.wikipedia.org/wiki/Wiki;

4. Cucrema KOMIUIEKCHOTO packpbitusi uHpopMaunun «CKPUH» -
http://www.skrin.ru/;
11.3. CepTudunupoBaHHble TPOTPAMMHBIEC U allllapaTHBIE CPEICTBA 3aIUThHI UH-

dhopmaluu: - He KCTIOJIb3YIOTCS.

12. OnucaHue MAaTepUAJbHO-TEXHUYECKOH 0a3bl, HeOOXOAMMOW JJI4

OCYLIECTBJICHHSI 00Pa30BaTEJbLHOI0 MPoLEcca M0 JUCHMUILINHE

J1yist mpoBeieHUst JICKIIUN U TPAKTUYECKUX 3aHATUN HEOOX0AMMa ay TUTOPHS,
OCHAILIEHHAS POCKTOPOM U KOMITBIOTEPAMU C MOCTOSIHHBIM MOJIKIIOUEHUEM K CETH

HNnTepher.
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