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MaTeMaTUYEeCKUX METOJIOB U ITU(PPOBBIX TEXHOIOTUH

3asenyrommuii kadeaporr A.B. Pogunonos



1. Hean n3yyeHus TUCUUNIHHBI

L{enbro OCBOCHUS TUCIUILINHBI ABISCTCS GOPMUPOBAHUE Y CTYICHTOB 3HAHUM, YMCHHH U
HaBBIKOB B 00JIaCTH pa3pabOTKH MPOTPAMMHBIX CHCTEM, (YHKIMOHHPYIOIMIMX Ha Pa3TUYHBIX
IIPOrPaMMHO-AIIAPATHRIX IIaTGopMax.
3agauu:
-chopMHpoBaTH CHCTEMHOE 0a30BOE MPEACTABICHUE, IEPBUYHBIC 3HAHUS, YMCHHUS U HABBIKH 110
OCHOBaM aHaJIM3a JJAHHBIX C HCIIOJIb30BAHUEM s13bIKa python;
-M3y4YHUTh MPOIIECC CO3TAHMS MPUIOKCHUIA B MHTETPUPOBAHHBIX Cpeax pa3pabOTKH.

2. IlepeyeHb MIIaHNPYeMBbIX pPe3yJIbTATOB 00y4eHHs M0 JUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMBbIMHU Pe3yJIbTATAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

KoMnerenuuu oﬁyqalomerocsl, (bopanyeMLIe B pe3yJbTaTe 0CBOCHUSA

JUCHMIIINHDBI
Kon
KOMIIETEHIIUH I10 KomMnerenmus
®I'OC BO
Crioco0eH ympaBiATh MPOLecCaMy CO3/IaHUS U UCIIOIb30BaHUS MPOJAYKTOB U
OIK-3 ycayr B chepe nHpHOpMamOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHA, B TOM

quCIie pa3padaThiBaTh AITOPUTMBI U IPOTPAMMBI JIJIS UX MPAKTHYECKOU
peann3anuu

CTpyKTypa KOMIETCHIIHH
Komnerenuus ®opmupyemsbie 3YHbl
3. 3HaTh C1IOCOOBI U METObI CO3/IaHMSI U MCTIOJIb30BaHMS
[POJYKTOB U YCIYT B cpepe nHPOPMaIlMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJIOTUH, B TOM YHMCIIE JJIS
pa3paboTKu aJITOPUTMOB U ITPOrpPaMM
Y. YMeTh ynpasisaTh NPOLECCaMU CO3/IaHUs U
MCIIOJIb30BaHUS IPOYKTOB U yCIYT B chepe
MH(POPMALMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTUH, B TOM
yKclie pa3padaThiBaTh aITOPUTMBI U TPOTPAMMBI JIJIST KX
[IPAKTUYECKON peaan3anuu
H. BnaneTs HaBbIKaMM yIpaBJIEHUS IPOLIECCAMH CO3JIaHUS U
MCTIOJIb30BAaHUS MPOYKTOB U YCIYT B chepe
1H(OPMaLlOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, B TOM
q1CJIe HaBbIKAMU Pa3paboTKHU aJrOPUTMOB U IPOTPaMM JUIs
VX MPAKTUYECKOMN peanu3anuun

OI1K-3 Crioco0OeH ynpaBisiTh
[poLeccamMy CO3JJaHus U
MCTIOJIb30BaHUs IPOAYKTOB U
yciyr B chepe nHGOpPMAaIIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHH, B TOM YHCIIC
pa3pabaThIBaTh aJrOPUTMBI U
MPOTPAMMBI JIJISI KX
MPAKTUYECKON pearn3aiun

3. MecTo AUCHUILIHHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

[Mpunagnexxnocts  guctmmimael - BJIOK 1 JJUCHUIUIMHBI  (MOAYJIN):
Obs3aTenbHas 4acThb.

[IpenmectByronue TUCHUIUIMHBI (OCBOEHHE KOTOPBIX HEOOXOAMMO JJsi YCIELIHOTO
ocBoeHMs pAaHHOM): "WHdopmannonusie cucremMbl u TtexHonoruu", "IIporpammupoBanue",
"Teopust BEpoSITHOCTEN U MaTemMaTHueckas cratuctuka”, "OO0beKTHO-OpHUEHTHPOBAHHBIN aHAIN3
u nporpammupoBanue"”, "Onepanuonnslie cucteMsl”, "OCHOBBI TOCTPOEHUS 6a3 TaHHBIX"

4. O0beM TUCHMILIHHBI (MOYJISAA) B 3a4€THBIX eIUHULAX C YKA3aHUEM KOJIMYeCTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4alommxcs ¢
npenoaasBaresieM (1Mo BHJAaM Y4eOHbIX 3aHATHIT) 1 HA CAMOCTOSAITEJILHYIO padoTy
00y4YarIMXCcs



OO0mast Tpy10eMKOCTh TUCIUTUTHHEBI COCTaBIsIeT 4 3a4. e.,144 Jacos.

Bun yaeOHOM paboThI KonnyecTBo yacos
KonTaktHas(ayauropHasi) pabora
Jlexknnu 28
ITpakTuueckue (ceM, 1ab.) 3aHATHS 42
CamocTosTenpHas paboTa, BKIIOYast MOATOTOBKY K AK3aMEHAM U 74
3ayeram
Bcero yacos 144

5. Coneprxkanue IMCHUIIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3aesam) ¢
YKa3aHUEM OTBEJeHHOI0 HA HUX KOJMYEeCTBA aKaJeMUYeCKUX YaCOB U BHI0B Y4eOHBIX
3aHATHH

5.1. Conep:xanue pa3ieioB QM CHUIITAHbBI

No Pasies u Tema Ceme-| TTexk- Cemunap| Camo- |B HHTEpa- DopMBbI TEKYLLETO
JlaGopar.| CTOAT. | KTUBHOI KOHTPOJIS
n/n AUCHUILIUHBI CTp | UMHU
IIpakTn4. pa6. dbopme ycneBaeMoCTH
31
31
JlaboparopHas
1 Beenenue B Python s 31 3 12 14 pabota Nel.
aQHaJIM3a JaHHBIX JlaboparopHas
pabota No2
JlaboparopHas
b O0paboTka 1 aHaIU3 31 6 10 20 pabota Ne3.
nanubix ¢ Pandas JlabopaTopHas
pabota Ne4
JlaGopatopHas
pabota Ne5.
3 Busyanusanus JaHHBIX 31 6 10 20
JlaGopatopHas
pabota No6
Monynu Python st Jlaboparopuaz
pabota Ne7.
4 |Hay4HBIX PacyeTOB U 31 8 10 20
MaITUHHOTO O0Y4EeHHS Jlaboparopas
i pabota Ne8. Tect
NTOI'O 28 42 74

5.2. JIeKuMOHHBIE 3aHATHS, UX COJEePKAHUE

No HaumenoBanue
Conepxanue
/11 pa3ziesIoB U TEM
Beenenue B Python. IlepeMenHbIe , THUIIBI JAHHBIX, YCIOBHBIE
1 Plexnwms 1. A vt p ’ a 24
OTIePATOPHI,
2 Jleknus 2. Bgenenne B Python. [{ukisl, pyHKIINH, UCKITIOUEHHUSL.
3 Jleknus 3. OcHOBBI pa0oTHI ¢ (haimamu( yreHue u3 (aiisa,3anuch B Gain)
OCHOBHBIE CTPYKTYPHI JaHHBIX( CITUCKHU, CIIOBAPH, MHOKECTBA,
4 Jlexuus 4.
KOPTEKH)
OCHOBHBIE CTPYKTYpPHI JaHHBIX( CIIUCKHU, CIIOBAPHU, MHOKECTBA,
5 Vlekuus S. KopTexn)O030p U MPAKTUUECKUE TIPUMEPHI UCTIOIb30BaHUS
oubmmotek Beautiful Soup w Ixml s u3BneyeHus qaHHBIX U3




Ne HanmeHnoBanue
Conepxanue
/1 pa3esioB U TeM
BeO CTpaHUI]
NumPy.MaccuBbl u onepanuu HaJi HUMU, 0a30BbI€ CTATUCTUYECKUE
6 |lexiusg 6.
b yHKIIIHT
Coznanue DataFrame, yTeHue 1 3anuch JaHHBIX U3 Pa3IU4HbIX
7 Vlexuus 7.
ncrounnkoB (CSV, Excel, SQL)
8 lexums 8 OunbTpalys, COTPUPOBKA, TPYNIUPOBKA, arpErMPOBAHNUE TAHHBIX,
' 00BbEIMHEHNE JAHHBIX U3 Pa3JIMYHBIX HCTOYHHUKOB.
Matplotlib u Seaborn: OCHOBBI BU3yalln3alluyl JaHHBIX, CO3JaHHUE
9 [lekuus 9. Pa3IMYHBIX TUIIOB rpaduKoOB (JMHEHHbIE rpa@UKU, THCTOTPAMMBI,
pa3bpoca, KopoOJaTeie TUarpaMMel).
10 [lexuus 10 Buszyanusanus BpeMEHHbBIX PsIJIOB, TEIJIOBbIE KapThl, BU3yaIH3alUs
' roerpaUyecKux JaHHBIX.
Beenenue B SciPy. Hcronb30oBanre YHCICHHBIX METOIOB JUIS
11 Uleknus 11. a y HOB X
ONTUMU3AINH
12 Ulexuns 12 Beenenue B SciPy. Vcnonb30Banre YMCIEHHBIX METOIOB IS
' pelieHus 3a/1a4 TUHEHITHON ar6epsl
13 Ulexuns 13 MammmaHoe o0ydenue ¢ Scikit-learn. OOyueHne perpcCHOHHBIX U
' KiacCU(UKAIMOHHBIX MOZIeNIEH, KIacTepHu3aIus, OleHKa MOJIEICH.
CumBosibHBIC BhIYHCIICHHS ¢ SymPy. BBenenne B CHMBOJIbHBIC
14 lekuus 14. BBIYMCIICHHS,PEILICHUE YPABHEHUH, UHTETPUPOBAHUE U
i epeHnmpoBanne

5.3. Cemunapckue, NpaKTHYECKHE, J1a00paTOPHBIE 3aHATHSA, X COACPKAHUE

Ne paznena u

Coneprxanue u GOpMbl IPOBEICHUS

TEMBI

[TpakTuka 1-2. Benenue B Python. [lepemenHble , TUIIBI JaHHBIX, YCIOBHBIE

1 orneparopsl. [IpakTuka npoBoaUTCS B KOMBbIOTEHOM Kiacce. Pa3ouparorcs
[pUMEpBI PACCMOTPEHHBIE HA JeKIUU. IHTCPYKIIMU JUIsI BHITTOJTHEHEUS
mabopaTopHOil paboTBHI.

1 [TpaxTtuka 3. Beenenue B Python. I{ukibl, GyHKIIMM, HCKITIOUEHUS.

1 [Tpaktuka 4-5. OcHOBBI paboTHI ¢ daitnamu( ureHue U3 (aiina,3anuch B daiin).

1 [TpaxTika 6. OCHOBHBIE CTPYKTYpBI JaHHBIX( CIIUCKH, CIIOBAPH, MHOXKECTBA,
KOPTEXKH).

) [IpakTuka 7- 8. OCHOBHBIE CTPYKTYpBI JaHHBIX( CIIMCKH, CIIOBApH, MHOXKECTBA,
KOPTEXKH).

) [TpakTtuka 9. NumPy.MaccuBsl U onepanuu Haj HUMH, 0a30Bble CTATUCTHYECKUE
(GYHKIHIH.

5 [Ipaktuka 10-11. Co3nanune DataFrame, yTeHue u 3anuch TaHHBIX U3 PA3TUYHBIX
nctouHukoB (CSV, Excel, SQL).
[Tpaktuka 12. Matplotlib u Seaborn: OcHOBBI BU3yalIn3aluyu JaHHBIX, CO3/IaHHUE

3 pa3IMYHBIX TUIOB rpaduKkoB (JIMHEHHbIE rpa@uKu, THCTOTPAaMMBI, pa3opoca,
KOpoOYaThle JuarpaMmsl).

3 [Ipaktuka 13-14. Busyannusanusi BDEMEHHBIX PsAJIOB, TEIUIOBBIE KApPTHI,
BU3yaTU3aIys rpauyecKux JTaHHbIX.

3 [IpakTrka 15. Busyanusamnus BpeMEHHBIX PS0B, TEIUIOBBIE KAPThl, BU3yaIN3aLUs
roerpaUuecKux TaHHBIX.

4 [Ipaktuka 16-17. BBegenue B SciPy. Mcnonb3oBaHue UYMCIEHHBIX METOJOB ISt

OIITUMH3alINN




Ne paznena u
TeMbL Copneprxanue u GOpMBbI IPOBEACHUS

4 [Ipaktuka 18. Beenenue B SciPy. Mcnonb30BaHue YMCICHHBIX METOIOB JJIS
pelneHns 3a1a4 JIMHEHITHOM anroepsl.

4 [Ipaktuka 19 - 20. Mammuanoe 00y4yeHue ¢ Scikit-learn. OOy4eHue perpcCHOHHBIX
U KJIacCH(DUKAIMOHHBIX MOJICJICH, KIIACTePU3aIIHs, OIICHKA MOJIEIICH.

4 [IpakTuka 21. CuMBoJIbHBIE BhIUKCIICHHS ¢ SymPy. BBenenne B CHMBOJIbHBIE
BBIUMCIICHHSI,PEIICHNE YPAaBHEHUH, HHTErpUpoBaHue U auddepeHmpoBanue.

6. DOHJ OIEHOYHBIX CPEIACTB /JIA MPOBEACHUS TMPOMEKYTOYHOM AaTTECTAUUM IO

AUCHHUILIMHE (MOJHBIH TEKCT NPUBEIEH B NPUJI0KEHUHU K padoueil mporpamMmme)

6.1. Texkymuii KOHTPOJIb

KOHTpOJ’[LHble 3aJaHUsA WIH
HHbIC MaTepHaJIbl,

IPOTPaMMBI JJIsT UX
MpakTUYeCKOM
[peanu3anuu
H.Bnanerr HaBBIKaMU
yIpaBJIeHUS
[polieccaMu CO3/IaHus
M KCIIOJIb30BaHUS
[IPOJYKTOB U yCIYT B
chepe
MH(POPMAIMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH, B TOM
YHCIIC HaBBIKAMU

a3paboTKu

Sranb He00X0AMMbIe JIsl OLleHKH “02::;:?;; "
(1)0 MHDOBAHMS 3HAHUH, YMeHMii, HABBIKOB KDHTEDHER
pMHp ., Ilepeuens (3yHbI: o (WJIM) ONBITA purep
KOMIETEHIIUH 1 eI TEeIbHOCTH OUEHHBANH
Ne (opmupyembix (3.1...3.n, > KOMIeTeHuuii Ha
(Tema u3 N XAPAKTEPU3YIOUIMX ITAMbI
n/o . KOMIIETCHIIMH V.1...¥.n dopMupoBanHs Pa3JIMYHBIX ITANAX HX
paboueit ’ PMHDC (dopmuporanus
no ®I'OC BO H.1...H Il) KOMIIeTeHIHil B Ipolecce >
nporpamMmmabl eLecedle .| omnmHcaHWe HIKAJ
O0CBOCHMUSA Oﬁpa30BaTeJ’ILHOH 100
[[HCHHHJII/IHLI) nporpamMmMsbl OueH“Bam.d,ﬂ (no )
(HammenoBanue 0aJsILHOI 1IKaJIe)
OLEHOYHOI'0 CpelICTBa)
3.3HaTh CIOCOOBI U
MCTOIBI CO3MAHUS 1
HMCII0JIb30BAHUS
[IPOJYKTOB U yCIYyT B
chepe
MHPOPMAIMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHH, B TOM
qucIie AJis1 pa3paboTKu
AITOPUTMOB H
nporpamm
Y.YMeTh ynpasisiTh
[poLeccaMu CO3/1aHuUs
M FCIIOJIb30BaHHUS
[IpencraBneHHas
[IPOJYKTOB U yCIYyT B 6
cibepe pabora
MOJIHOCTBIO
1. BBenenue B MH(POPMALHMOHHO-
JlabopaTopHas paboTa OTBeYaroLas
1 [Python myst OI1K-3 KOMMYHHUKAIIMOHHBIX
o Nel TpeGOBaHUAM
aHaJIN3a JaHHBIX TEXHOJIOTHH, B TOM A AHIS]
quCIie pa3padaThiBaTh A
AODHIMEL 1 OllcHUBaeTCs 8
P 6aos. (8)




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

3Taﬂbl HeOﬁX(:HHMLle H_J"I OIICHKH “02::::;1?122 -
3HAHUH, YMEHHUH, HABBIKOB
(l)Ole/IpOBaHI/‘l‘H Mepeuens (BYHabrI: M’gm") ombITa KpUTepHeB
v | KOMIeTeHuui AeSTeTBHOCTH, ouneHnBanus
Ne ¢opmupyembIx (3.1 . .3.n, KOMIIeTeH I Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
n/n paGoucii KOMIIeTeH I Y.1...¥.n, (opyupoBaus p“;j(')‘;;;g‘;‘;“;; "
mporpavwer | "0 PTOCEO | HLLLHn) | oo sboseess | amncane s
HHCHHH.}IHH]’I) porpaMMeI OHEHl/lBaHlfﬂ (mo 100-
(Hanvienosanne 0aJIILHOI 1IKaJIe)
OLIECHOYHOI0 CPEACTBA)
QJITOPUTMOB U
[IporpamMm ISl UX
[IPaKTUYECKOU
[peanu3aiu
3.3HaTh CIOCOOBI U
METO/IbI CO3TaHUsI U
MCIIOJIb30BAHUS
MIPOYKTOB U YCIYT B
chepe
WHPOPMALNOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
qucIIe Ul pa3padoTKH
QJITOPUTMOB U
[porpamMmm
Y.VMeTh ynpaBisiTh
MpoleccaMy CO3JaHus
1 MCIIOJIb30BaHUS
MIPOYKTOB U YCIYT B
;i)(%%;MaHHOHHO_ ITpencraBnenHas
KOMMYHHKAIOHHBIX no?iili?;m
TEXHOJIOTHH, B TOM
2 OIK-3 apcie paspabaTREATH JlabopaTopHas paboTa OTBEYArOmas
AIITOPATMEL U Ne2 TpeGOBaHUIM
pOrpaMMBbI ISl UX 3a/aHmA
B—— olleHUBaeTCA 8
E— 6aimos. (8)
H.Bnagers HaBbIKaMu
yIIpaBJICHUsI
MporneccaMy CO3JaHus
1 MCTIOJTE30BaHUS
MIPOJYKTOB U YCIYT B
chepe
nH(pOpMannoHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI, B TOM
YKCIIe HABBIKAMH
pa3paboTKu
QJITOPUTMOB U
[porpamm Jisi ux
[IPAKTUYIECKOI
caM3alin
3.3HaTh CIIOCOOBI U
METO/IbI CO3IaHUS U Hpencrasennas
MCIIOJIb30BAHMS pabora
2. O6paboTka u NPOLYKTOB M yCIYT' B | < 6 [OJIHOCTBIO
3 |ananus mammbx ¢ |OITK-3 cbepe oparopHasi paborta OTBeUaroIast
Pandas HDOPMAIHOHHO- Ne3 TpeGOBaHUAM
KOMMYHUKaIIMOHHBIX 3a/IaHI
TEXHOJIOTUH, B TOM OIEHMBACTCA 8
Gaios. (8)

qucIe 11 pa3paboTKu




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuyensn
(popmupyembIx
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOM
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIN Ha
Pa3IMYHBIX 3TANAX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ounenuBanus (mo 100-
0aJIILHOI 1IKaJIe)

QJITOPUTMOB U
[porpamMmm
Y.VMeTs ynpaBisiTh
[IpolieccaMy CO3aHUs
1 MCIIOJIb30BaHUS
[IPOJYKTOB U YCIYT B
chepe
MHPOPMALNOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
qrcie pa3pabaThBaTh
QITOPUTMBI 1
[IpOrpaMMBbI JJIsl UX
MpakTUUECKOM
peanu3aIm
H.Bnagers HaBbIKaMu
yIpaBJICHU
MponeccaMy CO3JaHus
1 MCTIOJTb30BAaHUS
MIPOYKTOB U YCIYT B
chepe
MH(POPMAIMOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
YrcIie HaBBIKAMU
[pa3paboTKu
QITOPUTMOB U
MpOTpaMM AJIST UX
[PaKTUYECKOU
caM3alix

OI1K-3

3.3HaTh CIOCOOHI 1
METOJIBI CO3JJAaHUS U
MCTIOb30BaHUS
MIPOAYKTOB U YCIIYT B
chepe
MH(POPMAIMOHHO-
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHI, B TOM
qrcie Ui pa3paboTKu
QITOPUTMOB U
[porpamMmm

Y. VYMeTh ynpaBisTh
[porieccaMu CO3aHus
1 VICTIOJIE30BAHHUS
[IPOAYKTOB U YCIIYT B
chepe
nH(pOopMannoHHO-
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHH, B TOM
quCIie pa3padaThiBaTh
QITOPUTMBI U
[TPOTpaMMBI U UX

JTaGoparopnas paboTa
Ne4

[IpencraBnennas
pabora
HOJIHOCTHIO
OTBeyaroIast
TpeOOBaHUIM
3aJaHHs
olleHUBaeTcs 8
6amos. (8)




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

Onucanune
3Taﬂbl HeOﬁXOHl/lMLle JJISE OIICHKH HokazaTeeii u
MIDOBAHMS 3HAHUH, yMeHH i1, HABBIKOB KDHTEDHEB
‘l)OP po 1 Hepequ]’ (3YHLI: o (W) ONBITA OIIl:’,HMBl:lHMﬂ
KOMIIeTeH Mt
NQ 1 qupMI/IpyeMbIX (3-1 .o .3-“, ACATEILHOCTH, KOMIIeTEHIHI HA
(Tema u3 o XAPAKTEPUIYIOMUIX STAMBL ) gy sTamax nx
n/n paGoueii KOMIETEHUNH V.1...¥.n, (dopmuposanus P (bopMupoBars
DOIDAMMEL no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce ongcaﬂl:le uman’
porp 0CBOEHHSI 00pa30BaTeILHOM
AUCHUILTIHHBI) ADOIDAMMEI onennBanus (no 100-
porp 0aJIILHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
[IPaKTUYECKOU
[peanu3aiu
H.Bnanets HaBBIKAMH
yIpaBJIeHUS
[IpolIecCaMu CO3/IaHus
1 UICTIOJIb30BaHUS
[POIYKTOB U yCIYT B
chepe
WHPOPMALNOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, B TOM
YUCIIe HAaBBIKAMHU
[pa3paboTKu
QITOPUTMOB H
[IPOTpaMM I UX
MpaKTUUECKOMN
eaTM3aIiH
3.3HaTh CIOCOOBI U
METO/IbI CO3/TaHHS 1
MCIIOIh30BAHUS
[IPOJYKTOB U yCIYyT B
chepe
MH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, B TOM
qucIie AJis1 pa3paboTKu
AITOPUTMOB H
nporpamm
Y.VMeTh ynpasisiTh
MPOIECCAMH CO3TIaHMSI
1 UCTIOIh30BaHMS
[IpencraBneHHas
[IPOJYKTOB U yCIYyT B
pabota
chepe TTOJTHOCTHIO
MHPOPMAIMOHHO-
3. Busyanuzanus JlabopaTopHas paboTa OTBEYaroIas
5 OI1K-3 KOMMYHUKaIIHOHHBIX
TaHHBIX N Ne5 TpeOOBaHUSAM
TEXHOJIOTHii, B TOM
3a1aHus
quClie pa3padaThiBaTh
OIlCHUBAETCA 8
QITOPUTMBI U
6aimos. (8)

IPOTPaMMBI JJIsT UX
MpakTUUeCKOM
[peanm3am
H.Bnanerr HaBBIKaMU
YIIpaBJICHUS
[polieccaMu CO3/IaHus
1 UCTIOJIb30BaHUS
[IPOJYKTOB U yCIYT B
chepe
MH(POPMAIMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH, B TOM
YHCIIC HaBBIKAMU
pa3paboTku




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

3Taﬂbl HeOﬁX(:HHMLle Hu.]'lﬁ OIICHKH “02:::;1?::; -
3HAHUH, YMEHHUH, HABBIKOB
(l)Ole/IpOBaHI/‘l‘H Mepeuens (BYHabrI: M’gm") ombITa KpUTepHeB
v | KOMIeTeHuui AeSTeTBHOCTH, ouneHnBanus
Ne ¢opmupyembIx (3.1 . .3.n, KOMIIeTeH I Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
11/[[ . KOMIICTCHIINHN Y.l .. .Y.n Pa3JIMYHBIX ITanax X
padoueii 10 ®IOC BO ? < (hopupoBaiis dopmuposanusl,
porpavs HL.Hn) | oo s | s
HHCHHH.}IHH]’I) porpaMMeI OHEHl/lBaHlfﬂ (mo 100-
(Hanvienosanne 0aJIILHOI 1IKaJIe)
OLIECHOYHOI0 CPEACTBA)
QJITOPUTMOB U
[IporpamMm ISl UX
[IPaKTUYECKOU
[peanu3aiyu
3.3HaTh CIOCOOBI U
METO/IbI CO3TaHUsI U
MCIIOJIb30BAHUS
MIPOAYKTOB U YCIIYT B
chepe
WHPOPMALNOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHIA, B TOM
qucIIe Ul pa3padoTKH
QJITOPUTMOB U
[porpamMmm
Y.VMeTh ynpaBisiTh
[IpoIieccaMy CO30aHUs
1 MCIIOJIb30BaHUS
MIPOAYKTOB U YCIIYT B
;(}{)(%%ZMMHOHHO_ [IpencraBnennas
KOMMYHHKAIOHHBIX HOE’SE)(::T:;IO
TEXHOJIOTHIA, B TOM
6 OIK-3 apcie paspabaTREATH JlabopaTopHas paboTa OTBEYArOmas
AT OPUTMBI 1 Ne6 TpeGOBaHUIM
pOrpaMMBbI ISl UX 3a/aHmA
B—— olleHUBaeTCA 8
E— 6aimos. (8)
H.Bnagers HaBbIKaMu
yIIpaBJICHUsI
[porieccaMy CO3IaHus
1 FICTIOJTE30BaHUS
MIPOAYKTOB U YCIIYT B
chepe
nH(pOpMannoHHO-
KOMMYHHKaIIMOHHBIX
TEXHOJIOTHI, B TOM
YKCIIe HABBIKAMH
pa3paboTKu
QJITOPUTMOB U
[porpamm Jisi ux
[IPAKTUYIECKOI
caM3alin
3.3HaTh CIIOCOOBI U
METO/IbI CO3IaHUS U Hpencrasennas
4. Moaymu Python HMCTI0Ib30BAHUS noI;I?{?)(z:TTilo
U HAYHHBIX MPOAYKTOB i EIYT B JTabopaTopHast paboTa OTBEYAIOIast
7 |pacderoB u OI1K-3 chepe
MaIInHHOTO MHPOPMATNOHHO- N7 TpeboBanusM
0OyUeHHS KOMMYHHUKAITHOHHBIX 3a/IaHI
TEXHOJIOTUH, B TOM OIEHMBACTCA 8
Gaios. (8)

qucIe 11 pa3paboTKu




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuyensn
(popmupyembIx
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOM
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIN Ha
Pa3IMYHBIX 3TANAX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ounenuBanus (mo 100-
0aJIILHOI 1IKaJIe)

QJITOPUTMOB U
[porpamMmm
Y.VMeTs ynpaBisiTh
[IpolieccaMy CO3aHUs
1 MCIIOJIb30BaHUS
[IPOJYKTOB U YCIYT B
chepe
MHPOPMALNOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
qrcie pa3pabaThBaTh
QITOPUTMBI 1
[IpOrpaMMBbI JJIsl UX
MpakTUUECKOM
peanu3aIm
H.Bnagers HaBbIKaMu
yIpaBJICHU
MponeccaMy CO3JaHus
1 MCTIOJTb30BAHUS
MIPOYKTOB U YCIYT B
chepe
MH(POPMAIMOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH, B TOM
YrCIie HaBBIKAMU
[pa3paboTKu
QITOPUTMOB U
MpOTpaMM AJIST UX
[PaKTUYECKOU
caM3alix

OI1K-3

3.3HaTh CIOCOOHI 1
METOJIBI CO3JJAaHUS U
MCTIOb30BaHUS
MIPOAYKTOB U YCIIYT B
chepe
MH(POPMAIMOHHO-
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHI, B TOM
qrcie Ui pa3paboTKu
QITOPUTMOB U
[porpamMmm

Y. VYMeTh ynpaBisTh
[porieccaMu CO3aHus
1 VICTIOJIE30BAHHUS
[IPOAYKTOB U YCIIYT B
chepe
nH(pOopMannoHHO-
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHH, B TOM
quCIie pa3padaThiBaTh
QITOPUTMBI U
[TPOTpaMMBI U UX

JTaGoparopnas paboTa
Ne8

[IpencraBnennas
pabora
HOJIHOCTHIO
OTBeyaroIast
TpeOOBaHUIM
3aJaHHs
olleHUBaeTcs 8
6amos. (8)




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuyensn
(popmupyembIx
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOM
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIN Ha
Pa3IMYHBIX 3TANAX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ounenuBanus (mo 100-
0aJIILHOI 1IKaJIe)

[IPaKTUYECKOU
peanu3auu
H.Bnanets HaBBIKAMH
yIpaBJIeHUs
[IpolieccaMy CO3aHUs
1 MICTIOJIb30BaHUS
MIPOAYKTOB U YCIIYT B
chepe
WHPOPMALNOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHIA, B TOM
YrcIie HaBBIKAMU
[pa3paboTKu
QITOPUTMOB U
[IporpamMm Ui UX
MpaKTUUECKOMN
caJIN3aIIH

OIIK-3

3.3HaTh CIOCOOHI U
METOJIBI CO3JaHUS U
MCTIOIb30BaHUS
MPOAYKTOB U YCIIYT B
chepe
MH(POPMAIMOHHO-
KOMMYHHUKAI[HOHHBIX
TEXHOJIOTHH, B TOM
urcie Ui pa3paboTKH
QITOPUTMOB U
pOrpaMM

Y.VMeTh ynpasisiTh
MpOIIeCCaMK CO3/IaHUs
1 FICTIOJTE30BaHUS
MIPOAYKTOB U YCIIYT B
chepe
MH(POPMAIMOHHO-
KOMMYHUKAI[HOHHBIX
TEXHOJIOTHI, B TOM
quClie pa3padaThiBaTh
QIITOPUTMBI U
[IPOrpamMMBbI TSI KX
MpakTUUeCKOM
peanu3an
H.Bnanerr HaBBIKaMU
YIIpaBJICHUS
[IpoLeccaMy CO3IAHUS
1 VICTIOJIE30BAHHUS
[IPOAYKTOB U YCIIYT B
chepe
MH(POPMAIMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH, B TOM
YrcIie HAaBBIKAMU
pa3paboTku

Tect

KaXKIbI BOIIPOC
TecTa
OLICHUBAETCSA B 2
banna (36)




Kom‘pom,m,le 3aJaHUA WIH
HHbIC MaTepHaJbl,

HeoGX0HMBbIE /LISl OLHeHKH Onncanme
dranst 3HaHUI, yMeHMii, HABBIKOB nokasateueii n
9 9
q)opanOBamin Mepeuens (BYHabrI: w (1) ombira KpUTepHeB
N KOMIICTCHIUH 3.1...3 JesTeTbHOCTH OTCHIBAHITH
[ ¢opmupyembIx ( d...3.1, K KOMIIeTeHIHil Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
H/II o KOMIIeTeHII UM Y.l .. .Y.n dopmupoBaHus Pa3JIMYHBIX 3Tanax ux
paGoueii ? PMHPC dopmupoBanus
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce i
NpOorpaMmMbl I R .| ommcanme mxa
0CBOEHHSI 00pa30BaTeILHOM onennsanus (no 100-
JMCUUITHHBI) nporpamMMel u

0aJIILHOI 1IKaJIe)
(HaumenoBanue

OLIECHOYHOI0 CPEACTBA)

QITOPUTMOB U
[Iporpamm Juis uX
[IPaKTUYECKOU
[peanu3aiyu

HToro 100

6.2. [IpomMe:KyTOUYHBIH KOHTPOJIb (3a4eT, IK3aMeH)

PabounMm yueOHBIM IUIAHOM NPeAyCMOTPeH JK3aMeH B cemecTpe 31.
BOITPOCHI J15 ITIPOBEPKU 3HAHUI:

1-it Bompoc Owmiera (40 GamnoB), Bun Bompoca: Tect/mpoBepka 3Hanuil. Kpurepumii: Cymma
0a/ulOB 3a TIpaBWIbHBIC OTBETHl. [IpaBHIBHBIA OTBET HAa KaXKIbld BOmpoc - 2 Oauia,
HenpaBWIbHBIN 0TBET - 0 0aI0B 3a BOIpOC..

Kommnerennusi: OIIK-3 Cnoco0eH ynpaBiasiTh NponeccamMM CO3JAHUSI U HMCHOJIb30BAaHHUSA
NPOAYKTOB M YCJIyr B cepe HHPOPMALNMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHI, B TOM
yHce pa3padaTbiBaTh AJTOPUTMBI M IPOTPAMMBI /ISl HX NPAKTHYECKOH peajn3anumn
3HaHue: 3HaTh CIOCOOBI M METOJBI CO3JIaHUSl M HCIOJIb30BAHUS MPOJYKTOB U yCIyr B cdepe
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, B TOM 4YHCIe A pa3pabOTKH alropuTMOB
U TIporpamm

1. Ananu3s tekcra. JlareHTHOE pazMmemieHue upuxie.

2. AccounaruBHble npaBuia. OnpenenaeHue.

3. B uem 3akmoudatorcst ocooeHHoctr OOIT B Python? MosHo nu nucats Python-nporpammel,
HE UCIOJb3Ysl M0JIb30BATEIbCKHUE KIIACChI

4. Busyanuzauus. Jlate onpeneseHne BU3yaln3alui.

5. Bosamoxxnoctu 0ubmuorexku NumPy

6. JKM3HEHHBIN IIUKII» IPOEKTA 110 AaHATUTUKE OOJBIINX JTaHHBIX.

7. Kakue ocHoBHBIE cpeacTBa cymiecTByloT B C Python mist ycTaHOBKM TOTIOJHUTETBHBIX
6ubnmmorex?

8. Kakum 00pa3om MOXKHO MCIIOJIb30BATh PETYsipHbIE BhIpaxkeHus B Python?

9. Kakum 06pa3oM MOKHO MOJTyYUTh aBTOHOMHBIHM HCTIOIHsIeMbIH (aiin u3 Python-nporpammsbi?
10. Knaccudukanus. [IpuzHakoBoe onncanne 00beKTa U TabJInia 00bEKT-CBONCTRA.

11. Knacrepusauus. Metpuku. Martpuiia napHbIX pacCTOSHUH.

12. HazoBute Haubosee nonyisipHble o0nactu npuMeHeHus Python.

13. HazoBuTe OCHOBHBIE BCTPOCHHBIE CTPYKTYPHI JaHHBIX B si3bike Python. [[ns uyero onum
HCTIONIB3YIOTCA?

14. Hayuynsle npoGyeMbl 00IbIINX JaHHBIX.

15. O6urast xapakrepuctuka si3bika Python. baszoBsie komanapl, OubauoTexu u moaynu Python
16. Otnuume oT 3a1a4M K1acCU(DUKAIIHH.

17. Ornwumst 3amauym  KiaacCHUKAIMU OT 3adaud perpeccun. OrmnpenesneHne MOJenu |
anroput™ma. [Iporecc oOyueHus.



18. Oranunsg NOCTPOEHHUs AaCCOLMATHMBHOIO TIpaBHja OT pELIAIOUIEro IpaBWia 3aJadu
KJIaccu(pUKaIH.

19. Ilepeuncnure Haumbosiee cmabbie cTropoHbl Pythonu obnactu, rae ero npuMeHEeHue
HEKeaTeJIbHO.

20. IlepeurcnuTe OCHOBHBIC aJITOPUTMHUECKUE KOHCTPYKIMH si3bIKa Python.

21. IlepeuncnuTe OCHOBHBIE BCTPOSHHBIE CTPYKTYPHI NaHHBIX B s3bike Python. Jlns dero onu
UCIIONIB3YIOTCS?

22. Iloka3aTh Ba)XKHOCTh BU3yaJlM3allUU B aHAIIUTUKE OOJBIINX JAHHBIX.

23. [lonsiTue 0 OONBIINX AAHHBIX

24. Tloustue (QyHKIMH, CCHUIKM Ha (YHKIMH M3 Pa3HbIX IAKETOB, CO3JaHHE COOCTBEHHOI
byHKIIUN

25. IlocTaHoBKa 3a/1auu Ki1acCU(PUKAIIUN.

26. IlocTaHoBKa 3a7jaun KJIACTEPU3ALIUU.

27. Tloctpoenue TrpaduKOB, CTaTHUeCKas W WHTEpaKTHBHas BHU3yanuszauud. Pabora c
oubmuorekoir Matplotlib.

28. IlpuBecTu mpUMeEphI UCIOIB30BAHUS ATOPUTMOB KJIaCTEPHU3AIUH.

29. IlpuBecTy IpUMEPHI UCTIOJIL30BAHUS ACCOIMATUBHBIX MTPABHIL.

30. IIpuBecTu npruMepsl UCHIOIB30BAHUS BU3YATU3AIIHH.

31. IIpobnema nepeoOyuenus. Perymspuzanus.

32. PabGota ¢ 6ubnuorekoit Scikit-Learn. [Toctpoenue moneneit, «00ydaronmxcs ¢ yauTeIeM»
33. TunoBast apXUTEKTypa IPOEKTa B 00JIaCTH OOIBIINX JAHHBIX.

34. ®dynkiuu nocrpoenus rpadukos B 6udbanoreke Pandas

35. Urenue u 3anuch AaHHbIX. Dopmarsl Qailiios.

36. Uro Takoe nsamoOaa-dyuknusa? [lpuBenurte mpumepsl

THUITOBBIE 3AJIAHHWS J1J151 IIPOBEPKH YMEHUI:

2-i1 Bonpoc Owmnera (30 6amioB), BUJ Bompoca: 3ajgaHue Ha ymenue. Kpurepuit: [TonHOCTBIO
BBIMTOJIHEHHOE 3ajanie — 30 0ayyioB, MOMyIIEHBl He3HaYMTEabHBIC OmuOKH - (20-30) Gamios,
CYIIIECTBEHHBIE OIMIMOKH, He HcKaxaromue cytd - (10-20) 6ammoB, rpyObie omudku - (0-10)
OasioB.

Komnerennusi: OIIK-3 Cnoco0eH ynpaBiasiTh NpOLECCAMM CO3JaHHMSI M HMCIOJIb30BaHUS
NPOAYKTOB M YCJIyr B cepe HHPOPMALIMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHI, B TOM
yHcIe pa3padaTbiBaTh AJTOPUTMBI M IPOTPAMMBI /ISl HX NPAKTHYECKOH pean3anuun
YMenue: YMeTh ympaBidTh IpoOLECCaMHM CO3/aHUS U HCIIOJIb30BAHMS NPOAYKTOB M YCIYT B
chepe HMHPOPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTWH, B TOM YHCIE pa3pabaThiBaTh
ITOPUTMBI U IPOrPaMMBI JUISl UX MPAKTUYECKON pean3aiuu

3anaga Ne 1. BeimoaHuTe 3a1aHuE HA IPOBEPKY YMEHUN

TUITIOBBIE 3ATAHIA JUTA ITPOBEPKH HABBIKOB:

3-it Bonpoc Owmera (30 6amtoB), BuI Bompoca: 3amaHue Ha HaBblkd. Kputepwuit: [TomHOCTBIO
BBINOJIHEHHOE 3ajaHre — 30 0ayioB, MOMYIEHBI He3HAYUTEIbHBIC OmuOKH - (20-30) Gamios,
CYIIECTBEHHbIE OIMIMOKH, He HcKaxaromue cytu - (10-20) 6ammos, rpyosie omubku - (0-10)
0asoB.

Komnerennusi: OIIK-3 Cnoco0eH ynpapjisiTb nmpoueccaMu CO31aHUS U HCHOJIb30BAHUS
NMPOAYKTOB U YCJayr B chepe MHPOPMALMOHHO-KOMMYHHMKALIMOHHBIX TEXHOJOIUH, B TOM
yuciie pa3padaTbiBaTh AJITOPUTMbI M IPOrPaMMbl VISl MX MPAKTUYECKOIl peau3annu
Hagpik: Bnangets HaBbIKamMu yIIpaBJICHUS IPOLIECCAMU CO3JIaHUS U UCIIOJIb30BaHUS MIPOAYKTOB U
yciyr B cdepe MHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUI, B TOM 4MCJIE HaBbIKaMU
pa3paboTKH aJITOPUTMOB U MIPOTPaMM JIsI UX MPAKTUIECKON peanu3aiun



3ananue Ne 1. BelapoHuTe 3a1aH1e Ha IPOBEPKY HABBIKOB

OBPA3EIL BUJIETA

MuHuCTepCTBO HayKy 1 BEICIero obpasosammss  HanpasieHue - 38.03.05 busnec-
Poccuiickoii denepauun uH(popMaTHKa

denepaibHOE TOCYIAPCTBEHHOE OFOHKETHOES HpO(i)I/IJIB _ ]_[I/I(i)pOBa}I KOHOMMKA
00pa3oBaTebHOE YUPEIKICHUE

N Kagenpa MaTeMaTH4ECKUX METOIOB U
«BAMKAJIBCKHAMA TOCYJIAPCTBEHHBIMA 1LU(PPOBBIX TEXHOIOTUI
YHUBEPCUTET» JucuuiuiiHea - AHaJIN3 U BU3yalIu3alns
(®I'BOY BO «BI'Y») JTAHHBIX

9K3AMEHAIIMOHHBINA BUJIET Ne 1

1. Tect (40 Gamnon).
2. Beimonuute 3aanue Ha mpoBepky yMenuii (30 6anson).
3. BelaponuTe 3a7janue Ha MpoBepKy HaBHIKOB (30 6aioB).

CocTaBuTeib A.B. baeaxaesa

3aBenyronuit kapeapoi A.B. Ponnonos

7. llepeyeHb OCHOBHOI 1 I0NIOJHUTEJILHOMN y4eOHOM JUTEepaTypbl, HEO0X0AMMOM s
OCBOCHHUS TMCUMILUINHBI (MOYJIs1)

a) OCHOBHAsI JIMTepaTypa:

1. IMTaknmun H. b. Hukonaii bopucosuu, Openikos B. . Bauecnas Mropesnu busnec-ananuTuka:
OT JIaHHBIX K 3HAHUSM. y4eO0. mocobue. 2-¢ uzn., ucnp./ H. [lakmun, B. Opemnikos.- CI16.: ITutep,
2013.-701 c.

2. Mupkun b. I'. Benenue B ananu3 naHHbIX. pek. YMO Beicul. oOpa3oBaHHs. y4eOHUK U
NpPaKTUKYM Juid OakanaBpuara u Maructpatypsl/ b. I'. Mupkus.- M.: FOpaiit, 2014.-174 c.

3. Makkuunn, Yac Python u ananmms mangeix / Yoc Makknmnd ;. nepeBog A. CiimHKHHA. — 2-€
n3a. — Capatos : IIpodoOpasosanne, 2019. — 482 ¢. — ISBN 978-5-4488-0046-7. — TekcrT :
sniekTpoHublii // Iludposoii obOpaszosarenbpHbli pecypc IPRSMART : [caiit]. — URL:
https://www.iprbookshop.ru/88752.html (mara oGpamenus: 23.08.2022). — PexuM JocTyma:
JUI1 ABTOPHU3HUD. OJIL30BATEIICH

4. TTagemoB, C. B. uremnekTyanpHbIA aHaIn3 AaHHBIX : yayeoHnoe mocobue / C. B. ITagbMoB. —
Camapa : T1ToBOIDKCKHI TOCYIApPCTBEHHBIA YVHUBEPCUTET TEIEKOMMYHHUKAIMN M MHGOPMATHUKH,
2017. — 127 c. — Tekcr : paekTpounsli // Iludposoii obpasosarenbHblil pecypec IPR SMART
[caiit]. — URL: https://www.iprbookshop.ru/75376.html (mara oGpameuus: 29.05.2023). —
Pexxnm gocTyna: A aBTOPU3HUP. I0IL30BaTEICH

5. @enun, @. O. Anamms gansbeix. YacTtes 2. MHcTpyMeHTHI Data Mining : yaeOHoe mocodue / D.
O. Oenn, D. ©. Peaud. — MockBa : MOCKOBCKHI TOPOACKOM ITE€AarOrnyecKii YHUBEPCUTET,
2012. — 308 c. — Tekcr : saexTpounslii // Lludposoii obpasosarenbHslil pecype IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/26445.html (gata oOpamenus: 29.05.2023). —
PexxyM gocTyna: Jiuist aBTOPHU3HD. HOJIL30BATEIIEN

6. IlInapesa, I'. B. Anann3 maHdbIX : yueOHo-Meroauyeckoe mocodowue / I'. B. Illnapesa, XK. T.

[TomomapeBa. — CumMmdbeponons : YHUBEPCUTET JKOHOMHUKHN U yropasienus, 2019. — 129 ¢. —
Tekcr : snexrponuslil // Ludposoi obopasosarensHbiii pecype IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/89482.html (mara oOpamenus: 29.05.2023). — PexxuMm nmocryna:

JUISL aBTOPHU3HD. TT0JIH30BATEICH
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0) MOMOJIHUTE/IbHASA JIUTepaTypa:

1. Texnomoruu aHanu3a gaHHbIX: Data Mining, Visual Mining, Text Mining, OLAP. yue®.
noco6wue [ By30B]. pek. YMO By30B 10 YHUB. MOJMTEXH. 00Pa30BaHUIO. 2-€ U3I., Iepepad. u
nom./ A. A. bapcersin [u ap.].- CII6.: BXB-IletepOypr, 2008.-375 c.

2. bpycennen, A. I'. Ananu3 jgadabeix U nporeccoB. Y.1. MeToabl CTaTUCTHYSCKOIO aHaIM3a
JaHHbIX : yaeOHoe mocodue / A. I'. bpycennes. — benropos : bearopoackuii rocyaapcTBEHHBIN
rexnonornyeckuii yuusepcurer uM. B.I. Illyxosa, Db5C ACB, 2017. — 63 ¢. — ISBN 978-5-
361-00540-6. — Tekcrt : snexkTponHbid // IludpoBoii obpazosarensHblii pecype IPR SMART
[caiit]. — URL: https://www.iprbookshop.ru/92237 html (gata oOpamenus: 29.05.2023). —
PexxuM 1ocTyna: Uit aBTOPU3UP. HOJIL30BATENIEN

3. IIzoa, M. Kak Alibaba ucmnonab3yeT HMCKYCCTBEHHBLIM HMHTEIUIEKT B OH3HECE: CETEBOE

B3auMoelricTBre U aHanus3 aaHHbeix / M. 11351 : nepeBox K. bareirma. — MockBa : AnbpOuHa
[Tabmuwep, 2022. — 360 c. — ISBN 978-5-9614-3322-7. — Tekcr : anekrpouHsiii // Hudposoi
o0pa3oBaTeabHbII pecypce IPR SMART : [caiit]. — URL.:

https://www.iprbookshop.ru/122527.html (nara obpamenus: 30.06.2022). — PexuM JjiocTyia:
TSI aBTOPU3UD. M0JIH30BAaTEICH

8. Ilepeuens pecypcoB HHGPOPMANMOHHO-TEJEKOMMYHUKAIMOHHOI ceTn «WHTepHET»,
HEO0XOAUMBIX JI1 OCBOCHHMS IMCUHUILIHHBI (MOYJIs1), BKJIKOYasi MpodeccnoHalbHbIe 0a3bl
JAAHHBIX M1 MHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBI

JUis OCBOGHMSI JUCLMILIMHBI OOYYarolEeMyCcsi HEOOXOAUMBI CJIEIYIOIUE PecypcChbl
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT:
— Caiit balikanbckoro rocy1apcTBEHHOIO YHUBEpCUTETa, ajpec nocrtymna: http://bgu.ru/, nocryn
KPYTJIOCYTOYHBIM HEOTpaHUYEHHBIN U3 TI000H Toukn VHTepHET
— DnexTpoHHO-OubMMoTeyHas cucrema [PRbooks, anpec gocryma: https://www.iprbookshop.ru.
JIOCTYIl HEOTPAHUYEHHBIN

9. MeToau4eckue yKa3aHHs 1JIsl 00y4al0IHUXCS 110 OCBOCHUIO TMCIUILTHHBI (MOAYJIsA)

W3yuaTh OUCHUIUIMHY PEKOMEHIYETCS B COOTBETCTBHH C TOW ITOCIIEAOBATEILHOCTHIO,
KOoTOpass o0Oo3HaueHa B ee cojJepXkaHuW. J[Is yCHemrHoro ocBOEHMsS Kypca oOydaroluecs
JOJDKHBI MMETh TIepBOHAYANIbHBIE 3HAaHUS B OONACTH NPOTPAMMHUPOBAHUS M pa3pabOTKH
UH(POPMALIMOHHBIX CHCTEM.

Ha nexmusx mpenojaBarenb 03ByYMBAET TEMY, 3HAKOMHT C MEPEYHEM JIMTEPATYpPHI IO
TeMe, OOOCHOBBIBAET MECTO W pPOJIb OTOW TeMbl B JaHHOW IMCHIWIUIMHE, PACKpHIBAcT ee
IpaKkTUYecKoe 3HaueHue. B Xoje nekuuil CTyleHTy HeoOXOAMMO BECTH KOHCHEKT, (puKcupys
OCHOBHBIE MTOHITHS U TIPOOIIEMHBIE BOIIPOCHI.

[IpakTuyeckue (CEeMHHAPCKHE) 3aHATHS 0 CBOEMY COJEP)KAHUIO CBSI3aHBI C TEMATHUKOMN
JIEKIIMOHHBIX 3aHATHIA. HaunmHATh MOATOTOBKY K 3aHATHIO IeIecO00pa3HO ¢ KOHCIIEKTa JICKITHA.
3amaHue Ha TPAKTHYECKOE (CEeMHUHApCKOE) 3aHATHE COOoO0maeTcs OO0YyJarolmuMcs A0 €ro
npoBeneHus. Ha ceMuHape mpemnojaBareinb OpraHu3yeT OOCYXICHHE STOW TEMBI, BHICTYyIas B
Ka4yecTBE OpraHu3aTopa, KOHCYJIbTaHTAa M HKCHEpTa y4eOHO-TIO3HABATEIBHOM JesTeIbHOCTH
00ydJaromerocs.

W3yuenne qUCUUIUIMHBI (MOYJISI) BKIIOYAET CAMOCTOSTENbHYIO paboTy 00yuaromnerocs.

OCHOBHBIMHU BHJIAMH CaMOCTOSITEIIHHON PabOTHI CTYIGHTOB C y4acTHEM IIperoiaBaTele
SIBIISTFOTCSL:

* TEKyIUEe KOHCYIIbTAIINY;

* KOJUIOKBUYM Kak (popMa KOHTPOJISi OCBOCHHUS TEOPETUUECKOTO CO/IEPIKAHUS TUCIIUITIIHH:
(B yachl KOHCYJIBTAIU, IPETYCMOTPEHHBIE YUEOHBIM IJIAHOM);

* IpreM U pa300p JOMAIIHUX 3aJaHU (B Yachl MPAKTHUECKUX 3aHATHH);

* PUEM U 3alUTa JAOOPATOPHBIX pabOT (BO BpeMs IIPOBEIACHUS 3aHITHIA);
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* BBIIIOJIHEHHE KYPCOBBIX padOT B paMKaxX TUCHUILUIMH (PYKOBOACTBO, KOHCYJIBTUPOBAHHE
1 3aIlliTa KYPCOBBIX PabOT B Yachl, MPEAYCMOTPEHHBIC YICOHBIM TJIAHOM) U JIP.

OCHOBHBIMHU BH/IaMHU CAMOCTOSITENILHON PabOTHI CTYAACHTOB 0€3 yJacTus MpernoiaBaTeneit
SABIISIFOTCSL:

* (hopMupoBaHKE U YCBOCHUE COACPIKaHUS KOHCIIEKTA JICKIMI Ha 06a3e peKOMEHI0BaHHOM
JEKTOpOM Y4eOHOW JMTepaTypsl, BKJIOYas HHPOPMALMOHHBIE OOpa30BaTENIbHBIE PECYPCHI
(31eKTpOHHBIE y4eOHUKH, SJIEKTPOHHbBIE OMOIMOTEKH U JP.);

* CaMOCTOSITEJIbHOE HW3YyYCHHME OTIENbHBIX TEM MM BONPOCOB IO YYEOHHKAM WU
y4eOHBIM MTOCOOUSIM;

* HanMcaHue pedepaTos, J0KIA/I0B;

* [TOJITOTOBKA K CEMUHApaM U JIaOOpaTOpHBIM paboTam;

* BBINOJIHEHHE JOMAIHUX 3a/JaHuil B BUJE PEIICHUS OTIENbHBIX 3a/ad, POBEICHMS
TUIIOBBIX PAcCYeTOB, PACUYETHO-KOMIBIOTEPHBIX M WHAMBHIYAIbHBIX PabOT IO OTIEIbHBIM
paszenamM coJepxKaHus AUCUUILUINH U Jp.

10. ITepeyenb MHGPOPMALMOHHBIX TEXHOJIOIMI, HCIOJIb3yeMbIX MPH OCYILECTBJIEHUMN
00pa3oBaTeILHOIO MPoUEcca MO0 AUCHHUILINHE (MO1YJ/II0), BKJIKYAS NepeYeHb
NMPOrpaMMHOIo o0ecreyeHust

B ydeGHOM mpoliecce UCTONb3yeTcs Caeaykoliee NporpaMMHOe 00ecTieueHue:
— Visual studio,
— Monyau: matplotlib, Mlxtend, PrefixSpan, NumPy, pandas, scikit-learn, SciPy, TensorFlow,
si3p1ka Python,
— Python,

11. Onucanne MaTepUAJIbHO-TEXHNYECKOI 0a3bl, HEO0OX0AMMOM VI OCYLEeCTBJICHUSA
00pa3oBaTeILHOIO NMpPoIecca Mo JUCUUILIHHE (MOIYJII0):

B ydeGHOM mpoliecce UCTonb3yeTces ciaeaytomiee 000pyI0BaHKE:
— [MomenieHus AJis CaMOCTOSITEILHOM pabOThI, OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOM C
BO3MOXXHOCTBIO MOJIKITIFOUeHHS K ceTH "MHTepHeT" n o0ecnieueHrneM JoCTyma B SJIEKTPOHHYIO
nH(pOpMaIIMOHHO-00Pa30BaTENIBHYIO CPEY BY3a,
— YueOHble ayTUTOPUU TS IPOBEACHHUS: 3aHATHI JIEKIIMOHHOTO THIIA, 3aHATUIH CEMUHAPCKOTO
THUIIA, TPAKTUYECKHUX 3aHITHH, BBIMOJHEHUS KYPCOBBIX PabOT, TPYMITOBBIX U MHANBUIYaTbHBIX
KOHCYJIbTAIINH, TEKYILIEr0 KOHTPOJIS M IPOMEKYTOYHOM aTTecTalllK, YKOMIIJIEKTOBAHHbIE
CHeHaIn3UPOBAHHON MEOEIBIO0 U TEXHUYECKUMU CPEACTBAMU 00yUYeHMs,
— KoMnbroTepHslii Kiacce,
— Habopb!1 neMoHCTparimoHHOTO 000PYA0OBaHUS U yueOHO-HATIISTHBIX TOCOOMIA



