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1. Hean u3yyeHMs TUCHMILIHHBI

[lenbro 0OCBOEHUS TUCHIUTIITUHBI SBISETCS (OPMUPOBAHUE Y CTYICHTOB 3HAHUH, YMEHUH U
HaBBIKOB B 00JaCTH pa3padOTKH MPOTPAMMHBIX CHUCTEM, (PYHKIMOHUPYIOIIMX Ha Pa3IuIHBIX
POrpaMMHO-AIAPATHRIX IIaTopMax.

3amaun:

-copmMupoBaTh cHUCTEMHOE 0a30BOE€ MpEICTaBICHHUE, TEPBUYHBIC 3HAHUS, YMCHHUS U
HaBBIKH 110 OCHOBAM aHaJIM3a JaHHBIX C UCIIOJIb30BaHUEM si3bIKa python;

-U3Y4YUTh MPOLECC CO3JaHusl MIPUIOKEHUN B HHTETPUPOBAHHBIX CpellaX pa3padOTKU.

2. IlepeyeHb NJIAHHPYEMBIX pe3yJbTATOB OO0Y4YeHHMs] 10 JMCHMILIMHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHHPYEMbIMH Pe3yJIbTaTAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

Komnerennuu odyuyarmerocsi, popMupyembie B pe3yibTaTe 0CBOCHHUS JHCIHUIIIHHbI

Koo Komnemenuusn
KomnemeHuuu
no ®Ioc BO
OIIK-3 CrocoOeH ympaBisiTh MPOLIECCAMU CO3/IaHUS U HUCIOJB30BaHUS

OPOAYKTOB W yciayr B cdepe HHPOPMAIMOHHOKOMMYHHKAIIMOHHBIX
TEXHOJIOTUH, B TOM 4KcIIe pa3padaThiBaTh AJITOPUTMBI U IPOrPaMMBbI [T UX
IIPAaKTUYECKON pealIn3aluu

CTpyKTypa KOMIETCHIIHH

Komnemenuyusn Dopmupyemoie 3YHot

OIIK-3 CriocobeH ynpaBisaTh 3. 3Harth CHOCOOBI M METOABI CO3/MaHUS U
MpoLeccaMy CO3/IaHus U WCIIONIb30BaHUS TMPOAYKTOB U yCcIyr B cdepe
WCIOJIb30BAHUS MTPOIYKTOB U YCIAYT B | HH()OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHH,
chepe B TOM YHCJIIe U1 pa3pabOTKH allTOPUTMOB U POTPaMM
WH()OPMAITMOHHOKOMMYHHUKAITHOHHBIX VY. YMers ynpaBisaTh MpoIeccaMu CO3JAaHHUS U
TEXHOJIOTH, B TOM YHUCIIe WCIIONIb30BaHUS TPOAYKTOB U yCIyr B cdepe
pa3pabaTrbiBaTh AITOPUTMBI U WH()OPMAMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHH,
MPOTPaMMBI JIJISl KX TIPAKTHUECKON B TOM 4HcIe pa3padarTbiBaTh QITOPUTMBI U
peanu3anuu MIPOTPAMMBI JIJISl KX TIPAKTHYECKON peaTn3aiuu

H. Bnazners HaBbIKaMu yIpaBieHUs MpoOLECCaMU
CO3/IaHHSA M HUCIOJB30BaHUS NPOAYKTOB U YCIYr B
chepe MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI, B TOM YHCII€ HaBbIKAMHM pPa3pabOTKU
QITOPUTMOB M TpOrpaMM Uil HMX MpaKTHYECKOU
peannzanuu

3. MecTo AucHMILUINHBI (MOAYJIs1) B CTPYKTYpe 00pa30oBaTeIbHOI MPOrpaMMbl

Hucuunmuaa B1.0.23 «Ananu3 u Busyanu3auus JaHHBIX» BXoAuT B brok «bl
JUCIUIUIAHBI (MOTYJIN)»

[Mpunannexxuocts quctuminHel - BJIOK 1 JJUCHUITJIMHBI (MO YJIN): O6s3aTenbHas
yacTh. [IpenmiecTByrommue MUCHUIUIMHBI (OCBOEHHE KOTOPBIX HEOOXOMMMO JUIsl YCIEITHOTO
ocBoeHMs JaHHOK): "OmnepanuoHHble cuctembl”", "Teopuss BeposTHOCTEH M MaTeMaTHUecKas
craTucTuka'

4. O0beM QUCHUILIHHBI (MOAYJS]) B 3a4eTHBIX €JUHHLAX C YKa3aHMeM KOJHYeCTBa



aKaJeMU4YC€CKUX 4YacoB,

BbIIeJIECHHBIX HA KOHTAKTHYI0 PpadoTy o00y4amoummxca ¢

npenoaaBarejeM (M0 BHAAM Y4YeOHbIX 3aHATHI) M HAa CaMOCTOSITEJbHYH PpadoTy
00y4JaoImuxcs
OO0mmast TpyA0eMKOCTh TUCIUIUIHHBI COCTABISIeT 4 3a4. ef., 144 yacos.

KomnuectBo
Bun yuebHoli paboTh 4acoB
(ounas ®O)
KonTakTHas (ayautopHas) padora
Jlexuuu 28
[TpakTideckue (ceMm., 1ad.) 3aHATHS 42
CamocrosrtenpHas paboTa, BKIOYas IOATOTOBKY K 3K3aMEHaM U 74
3aueTam
Bcero gacos 144

5. Conep:xkanue QUMCHUIIMHBI (MOYJIfA), CTPYKTYPHMPOBAaHHOE N0 TeMaM (pa3aeiaM) ¢
YKa3aHHEM OTBeJ€HHOIr0 Ha HHMX KOJMYeCTBA aKaJeMHYeCKHX 4YaCcOB M BHJIOB Y4eOHBIX
3aHATHH

5.1. Conep:xanue pa3iejioB IHCUUNIMHBI

Ne Pa3zgen u tema < B DopMbI
n/n AUCHUILIHHBI é‘ é HHTEPAKTH TEeKYIIEero
& | = & E S BHOI KOHTPOJIsA
$ § E e o 2 dopme yCIeBaeMocCT
s |5 |28E 3¢ i
@) = OR g O a
1 Beenenne B Python 8 12 18,5 J, JI
st aHaIHu3a
AAHHBIX
1.1 Beenenne B Python | 3.1 |8 12 18,5
JUISL aHAJIM3a JAHHBIX
2 Oo0padoTka " 8 10 18,5 J,J
aHAaJM3 [JaHHBIX C
Pandas
2.1 Oo6pabotka u anamu3 | 3.1 |8 10 18,5
nanHbiXx ¢ Pandas
3 Busyanuzanus 4 8 18,5 J,J
AAHHBIX
3.1 Busyanuzanus 31 |4 8 18,5
JTAHHBIX
4 Moayau Python s 8 12 18,5 J,J, T
HAYYHBIX PacyeToB
" MAIIMHHOI'0
00yuyeHust
41 | Momymu Python mms | 3.1 |8 12 18,5
HAYYHBIX PacueToOB U
MAIIMHHOTO
o0y4deHus
UTOIrO 28 42 74

*@MopMbI TEKYIIEr0 KOHTPOJISI YCIIEeBAeMOCTH (OLlEHOYHbIE CPeACTBA):
Yo -ycTHBIH ompoc, codece1oBaHue




KO -xomnokBuym, KOH(pEpEHITHS

JI -naboparopnas pabora

AW -nenosas urpa

C3 -cutyanroHHbIE 33/JaHUS

K -xoHTposbHbIE pabOTHI

T -TectupoBanue

P3 -pemienue 3agau

PI" -pacuerno-rpaduueckas padora

IC -3cce

P -pedepar

YU -yuebHOE HcclieJoBaHNe

II -npoune

J -’K3aMeH

3 -3auer

KP -xypcoBas pabota

O -oruer

I' -rocynapcTBEHHBII UTOTOBBIN SK3aMeH
BKP -BrimyckHas kBanu(uKanuoHHas paboTa
ITo -nuceMEHHBIN OnTPOC

5.2. JlekunoHHbIE 3aHATHSA, HX COEPKAHUE

Ne | HaumeHoBaHue pa3jaejioB M Conep:xxanue
n/m | TeM
1. Beenenne B Python s Beenenue B Python. [lepemeHHbIe , THIIBI JaHHBIX,
aHaJIM3a JIaHHBIX YCIIOBHBIE ONEPATOPHI,
2. Beenenne B Python s Beenmenne B Python. Iluknel,  ¢yHKOUH,
aHaJIM3a JIaHHBIX VCKJIFOUEHUS
3. | Beegenue B Python s OcHOBBI  paboTel ¢ ¢aiamu( dTeHHE U3
aHaJIM3a JJaHHBIX ¢aiina,3anuch B Qaiin)
4. | Beegenne B Python s OcHOBHBIE CTPYKTYPBI JaHHBIX( CIIUCKH, CIIOBapH,
aHaJIM3a JIaHHBIX MHOYKECTBa, KOPTEKH)
5. | OOpaboTka 1 aHaJIU3 JaHHBIX C OcHOBHBIE CTPYKTYPBI JaHHBIX( CIIUCKH, CIIOBapH,
Pandas MHOXeCTBa, KopTexxku). O030p U MpakTHUECKue
MIpUMephl UCoIb30BaHus 6nbnuorek Beautiful Soup u
Ixml 115 M3BNIEYEHNSI TAHHBIX U3 BeO CTPAHMII
6. | OOpaboTka M aHATU3 TAHHBIX C NumPy.MaccuBsl u onepanuu Haj HUMH, 0a30BbIe
Pandas CTaTUCTHUYECKUE (PYHKIIUH
1. O6paboTka 1 aHAJIU3 TaHHBIX C Coznanne DataFrame, urenue u 3anuch JaHHBIX U3
Pandas paznuusbix uctouHukoB (CSV, Excel, SQL)
8. | OOpaboTka 1 aHaIU3 TAHHBIX C dunbTpanus, COPTHUPOBKa, IpYyNIHPOBKA,
Pandas arperupoBaHue JaHHbIX, OOBEAMHEHHE JAHHBIX U3
Pa3NUYHBIX HCTOYHHUKOB
9. Buzyanuzanusi 1aHHbIX Matplotlib u Seaborn: OCHOBBI BU3yaIU3aIUU
JAHHBIX, CO3JaHHE pa3IUYHBIX TUIOB TpadUKOB
(uHeliHple  TpaduKW, TUCTOrpaMMBbI,  paszdbpoca,
KopoOuaTble TuarpaMMal).
10. | Busyanu3zanms JaHHBIX Busyanmzamusi BpeMEHHBIX DSJOB, TEIUIOBBIC
KapThl, BU3YAIN3alUs Teorpaduyeckux JaHHbIX
11. | Monynu Python mnst Hay4HBIX Beenenue B SciPy. Hcnonb3oBaHue YHCIEHHBIX

pacueToB u
0o0y4eHus

MAalIuHHOTO

METOA0B I OIITUMH3AIINU




12.

Monaynu Python ans Hay4HbIX

Beenenue B SciPy. Hcmonb3oBaHue YUCIEHHBIX

pacueToB u MAIIMHHOTO | METOJIOB JJIsl peLIeHHs 3a4a4 JIMHEHHOM anreOpbl
00yueHus

13. | Moxaymu Python misi HaydHBIX Mamunnoe oOyuenue ¢ Scikit-learn. OGydenwue
pacyeToB " MAIIMHHOTO | PETPECCHOHHBIX M  KJIACCHU()UKALMOHHBIX MOJEINeH,
o0yueHus KJIaCTepU3alltsl, OLICHKa MOJelIeH.

14. | Monynu Python s Hay4yHBIX CumMBonbHbIe BhluMciaeHus ¢ SymPy. Beenenue B

pacyeToB "
00yueHus

MAallIMHHOI'O

CUMBOJIBHBIC  BBIYHUCIICHHA, PCIICHUE YP aBHeHHfI,

uHTerpupoBanue u auddepeHunpoBanme

5.3. CeMI/IHapCKI/Ie, NMPaKTUIE€CKUE, HaﬁopaTﬁpHLIe 3aHATHA, UX COACPKAHUC

Ne pazpena Coaepxxanue u ¢GopMbl POBEICHUS
U TeMbI

Pazmen 1. [Ipaktuka 1-2. BBenenue B Python. IlepemenHbie , TUIIBI JAHHBIX, YCIOBHBIE

Tema 1. oneparopsl. IIpakTuka NpoBOAMTCS B KOMIBIOTEPHOM Kiacce. Pazbuparorcs
IpUMEpPbl PACCMOTPEHHblE Ha JIeKUMHW. WHCTpYKIMM [Uis  BBIIOJIHEHUS
J1a00paTOpHOMN PabOTHI

Pazpen 1. [Ipaktuka 3. Beenenne B Python. L{ukisl, pyHKINH, UCKITIOUSHHS.

Tewma 1.

Pazpgen 1. [Ipaktuka 4-5. OcHoBBl paboThl ¢ (haiimamu( yreHue u3 ¢aiia,3anuch B

Tema 1. daiin).

Pazpen 1. IIpakTrka 6. OCHOBHBIE CTPYKTYpbI JaHHBIX( CIMCKH, CIOBApH, MHOXKECTBA,

Tewma 1. KOPTEXH).

Pazpen 2. IIpaktuka 7- 8. OCHOBHBIE CTPYKTYphl JaHHBIX( CIHCKH, CJIOBapH,

Tema 1. MHOECTBA, KOPTEKH).

Pazgen 2. [Ipaktuka 9. NumPy.MaccuBbl u omepanuu HajJ HUMH, 0a30BbIe

Tema 1. CTaTUCTHUYECKUE (PYHKITUH.

Pazgen 2. [Ipaktuka 10-11. Co3pmanue DataFrame, yTeHue M 3amuch JaHHBIX W3

Tewma 1. paznuuHbix uctouHukoB (CSV, Excel, SQL)

Pazmen 3. IIpaktuka 12. Matplotlib u Seaborn: OcHOBBI BH3yalnM3alluu JaHHBIX,

Tema 1. CO3/JIaHHME pAa3IMYHBIX THUIMOB TpaduKOB (JIMHEHHBIE TpadUKH, TMCTOIPAMMBI,
pa3bpoca, KopoOuaThle 1UarpamMmal).

Pazmen 3. IIpaktnka 13-15. Busyanusanuss BpPEMEHHBIX psIOB, TEILIOBBIE KapThl,

Tema 1. BU3YyaJIM3alys rpa@uyeckux JIAaHHbIX.

Pazmen 4. ITpaktuka 16-17. Benenue B SciPy. Mcnonb3oBaHue YUCIEHHBIX METOJOB

Tema 1. JUIST ONITUMU3AIIAHT

Paznen 4. [Ipaktuka 18. Beenenue B SciPy. Mcnonbp3oBaHue YMCIEHHBIX METOIOB IS

Tema 1. penieHus 3a/1a4 JUHEHHOW anreOphl.

Pazmen 4. IIpaktuka 19 - 20. MammnHoe oOyuenue c Scikit-learn. OOGyuenue

Tema 1. PErpecCHOHHBIX M KIACCU(PHUKALMOHHBIX MOJIENeH, KiacTepu3anus, OIEHKa
MOJICIICH.

Pazmen 4. [IpaxTuka 21. CumBosibHbIE BhIuKcieHus ¢ SymPy. BBenenue B ciMBOJIbHbBIE

Tema 1. BBIYUCIICHHS], peLIICHHE YPaBHEHUH, HHTErpupoBaHue U quddepeHnrpoBaHue.

6. ®oH OLEHOYHBIX CPEICTB /AJsl NMPOBeJIEHUS NMPOMEKYTOYHOH aTTecTalUU IO
AUCUUIJIMHE (TOJHBIH TEKCT NpUBeleH B IPUJIOKEHUHU K padodell mporpaMmme)

6.1. Tekyumuii KOHTPOJIb

Ne

1/

Ortanel
dbopMupoBaHU

Ilepeuenn
dbopmupyem

Omucanue
IIOKa3aTeJiey u

3VHur (3.1...3.n,
V.1...V.n,

KonTponbHbIe
3aJlaHus WK




o BIX H.1...H.n) UHBIE KpUTEpUEB
KOMITETEHIIMM | KOMIIETEHIU MaTepUabl, OLICHUBAHUS
(Tema u3 # o ®I'OC HEOOXOIUMBIE KOMIIETEHIIUI
paboueit BO IUIA OLICHKH Ha Pa3JIMYHbIX
IPOrpaMMbl 3HaHU, YMEHUH, Jranax ux
JTUCITUTITAHBI ) HaBBIKOB ¥ (W) | GopMUpOBaHU
OTIbITa sI, OTIICAHUE
JeSITeNIbHOCTH, KA
XapaKkTepU3yIONl | OICHUBAHUS
WX JTaIlbl (mo 100-
(dbopMUpOBaHUS OarTbHOU
KOMIIETEHIIH B HIKaJe)
nporecce
OCBOEHUS
00pa3oBaTeNbHO
1 IpOrpaMMmbl
(HanmeHnoBanue
OIICHOYHOT'O
CpEJICTBA)
BBenenue B OIIK-3 3.3HaTh CI1IOCO0bI U
Python TUTST METOJIbI CO3JIaHus
aHaim3a U HUCIOJIb30BAHUSA
TAHHBIX MIPOTYKTOB "
ycayr B cdepe
UH(POPMAIIMOHHO-
KOMMYHHKAIIUOHH
BIX TEXHOJIOTHH, B
TOM d4Hcie s
[IpencraBnenn
pa3paboTku
ast pabora,
QJIITOPUTMOB u
MOJTHOCTBIO
JIpOrpaMM OTBevaroIas
V.¥Ymern
TpeOOBaHUSIM
YIPABIIATH
3a/laHus
mpolieccaMu
JlaGopaTopHast | oreHuBaeTcs 8
CO3/IaHHUS u
pabota Nel 6armos. (8)
WCITIOJIb30BAHUS
Jlabopatopuast | IlpencraBnenn
MIPOYKTOB u
pabota Ne2 ast paborta,
ycayr B cdepe
MOJTHOCTBIO
UH(pOpPMAaIMOHHO-
OTBevaroIas
KOMMYHHUKAITMOHH
. TpeOOBaHUSIM
BIX TEXHOJIOTHi, B
3a/laHus
TOM qrcie
azpabaThIBaTh OUCHMBACTCS §
pasp 6aros. (8)
QITOPUTMBI u

IIpOrpaMMbl  JJIs
UX TPAKTUYECKOH
peanuzanuu
H.Bmanets
HaBBIKAMU
yIpaBJIEHUS
npoleccaMu
CO3/IaHHUsI "




HUCIIOJIB30BaHUA

MIPOJYKTOB u
ycayr B cdepe
HH(pOPMaIMOHHO-
KOMMYHHKAIMOHH
BIX TEXHOJIOTHH, B
TOM quclie
HaBbIKaMU
pa3paboTku
QJIITOPUTMOB u
MporpaMM JiJisi MX
MPaKTUYECKON
peaM3anuu

O6paboTka
aHaIn3
JAHHBIX
Pandas

)51

C

OIIK-3

3.3HaTh cIOCOOKI U
METOJBI CO3JIaHMS
U UCIIOJIb30BaHUS
MIPOTYKTOB u
ycayr B cdepe
UH(POPMAIMOHHO-
KOMMYHHKAIIUOHH
BIX TEXHOJIOTHH, B
TOM 4YHCJIC A

pa3paboTku
AJITOPUTMOB u
MpOrpaMm
V.¥Ymern
YIPaBISTh
mporeccaMmu
CO3JIAHHMSI "
WCIIOJIb30BAHUS
MIPOTYKTOB "
ycuyr B cdepe
MH(}OPMALIMOHHO-
KOMMYHHKAIUOHH
BIX TEXHOJIOTHi, B
TOM qrcie
pa3pabaTsiBaTh
QITOPUTMBI u

nporpamMmbl Uit
UX TIPAKTUYECKON
peanu3anuu
H.Bnagets
HaBbIKAMH
yIpaBlIeHUs
nporeccaMu
CO3/IaHHUS "
WCIIOIb30BAHUS
MPOTYKTOB 71
ycayr B cdepe
nH(}OPMALIMOHHO-
KOMMYHUKAIIUOHH
BIX TEXHOJIOTHH, B

JlaGopatopHas
paborta Ne3
JlaGopatopHas
pabota Ne4

IIpencraBnenn
ast pabora,
ITOJTHOCTBIO
OTBevaroas
TpeOOBAHUAM
3aJJaHMs
OIICHUBaeTCS &8
6ayuoB. (8)
[Ipencrasnenn
ast pabora,
ITOJTHOCTBIO
OTBevaroas
TpeOoBaHUSM
3aJJaHMs
OIICHUBaeTCS 8
6ayoB. (8)




TOM quclie
HaBbIKaMU
pa3paboTku
QJIITOPUTMOB u
MporpaMM JiJisi BX
MPaKTUYECKON
peanzanuu

Busyanuzanus
JTAHHBIX

OIIK-3

3.3HaTh cIOCOOKI U
METOBI CO3JIaHMS
U UCIIOJIb30BaHUS
MIPOYKTOB u
yciyr B cdepe
UH(pOPMAIMOHHO-
KOMMYHHKAITMOHH
BIX TEXHOJIOTHH, B
TOM YHCJIC A

pa3paboTku
QJIITOPUTMOB u
IpOrpaMm
V.¥Ymern
YIPAaBIISTh
rpoleccaMu
CO3/1aHUs "
WCIIOJIb30BAHUS
MIPOYKTOB "
ycayr B cdepe
UH(POPMAIMOHHO-
KOMMYHHUKAIIUOHH
BIX TEXHOJIOTHH, B
TOM qucle
pa3zpabaThiBaTh
QITOPUTMBI u

MporpaMMbl ISt
WX TIPAKTUYECKOH
peanu3auuu
H.Bnagets
HaBbIKaMU
yIpaBJIeHUs
npoieccamu
CO3/IaHHUS "
WCIIOIb30BAHUS
MPOIYKTOB "
ycuyr B cdepe
nH(}OPMALIMOHHO-
KOMMYHUKAIIUOHH
BIX TEXHOJIOTHH, B
TOM qyuCIe
HaBBIKAMH
pa3paboTku
ITOPUTMOB "
MporpaMM JJisi MX
MPAKTUYECKOMN

JlaGopatopHas
pabota Ne5
JlaboparopHnas
pabota Ne6

[IpencraBnenn
ast pabora,
MOJTHOCTBIO
OTBeYaroas
TpeOOBAHUSIM
3a/laHus
OIICHUBaETCsA 8§
6ayuoB. (8)
[IpencraBnenn
as pabota,
MOJTHOCTBIO
OTBevaroIas
TpeOOBaHUSIM
3a/laHus
olleHUBaeTcs 8§
6armnos. (8)




peanu3auuu

Monaynu
Python
Hay4HbIX
pacyeToB
MAaIlIMHHOIO
o0y4eHHS

1A

n

OIIK-3

3.3HaTh CIOCOObI U
METOJbl CO3/JIaHUS
U HCIOJIb30BAHUS
MIPOYKTOB "
yciryr B cdepe
nH(pOPMAIMOHHO-
KOMMYHHUKAIIUOHH
BIX TEXHOJIOTHH, B
TOM 4Hcie s
pa3paboTku
QJIITOPUTMOB u
porpaMm

V. Vmers
yIPaBISTh
rpoleccaMu
co3JaHus u
WCIIOJIb30BAHUS
MIPOYKTOB "
ycayr B cdepe
UH(POPMAIMOHHO-
KOMMYHHKAIIUOHH
BIX TEXHOJIOTHH, B
TOM qucle
pa3pabarsiBaTh
AIITOPUTMBI u
MPOrpaMMbl ISt
UX TPaKTUYECKOU
peanu3anuu
H.Bnanets
HaBBIKaMU
yrIpaBIeHUS
rporeccamu
CO3JaHus u
WCIIOJIb30BaHUS
MIPOTYKTOB "
ycuyr B cdepe
MH(}OPMALIMOHHO-
KOMMYHHKAIUOHH
BIX TEXHOJIOTHH, B
TOM qyucIie
HaBBIKaMU
pa3paboTku
AITOPUTMOB U
MporpaMM JJisi HX
MPAaKTUYECKON
peanuzanuu

JlaGopatopHas
pabota Ne7
JlaGopatopHas
pabota Ne8 Tect

[IpencraBnenn
ast pabora,
MOJTHOCTBIO
OTBeYaroas
TpeOOBAHUSIM
3a/laHus
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rpoleccaMu
CO3/1aHHUs u
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KOMMYHHKAIIUOHH
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6.2. IlpomMeKyTOUHBI KOHTPO.Ib (324eT, IK3aMeH)
PaGouum yueOHBIM MIIaHOM MPeayCcMOTpeH DK3aMeH B cemecTpe 31.

IlepeyeHb BONPOCOB K 3a4eTy (IK3aMeHY)

BOITPOCHI J1J151 ITIPOBEPKU 3HAHUI:

1-i1 Bonpoc Ouiera (40 6amnoB), Bua Bompoca: Tect/mpoBepka 3Hanuit. Kpurtepuit: Cymma
0aJyI0B 3a MpaBUIIbHBIE OTBETHI. [[paBUIBHBIN OTBET Ha KaXK bl BOIIpOC - 2 OaJiia, HeMpaBUIbHBIN
otBeT - 0 6alI0B 3a BOMPOC..

Kommnerenmus: OIIK-3 CrnocobeH ympaBisiTh MPOILECCAMH CO3JIaHMSI M HCIIOIB30BaHUS
IPOAYKTOB U yCIyT B cdepe MHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, B TOM YHUCIIe
pa3palaThIBaTh aJrOPUTMbI M IPOTPAMMBI JIJIS1 X MPAKTHUECKON peaan3anuu

3HaHue: 3HaTh CMOCOOBI U METOABI CO3JaHMS M UCIOJIb30BAaHUS MPOIYKTOB U YCIYT B
chepe MHGOOPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTMM, B TOM 4HcIe ISl pa3paboTKu
AJITOPUTMOB U ITPOTPAMM

1. Ananu3 tekcra. JlareHTHOE pazMenienue Jupuxiie.

2. AccounaruHble npaBuia. OnpeneneHue.

3. B uem 3axmouatorca ocobenHoctu OOII B Python? Moxno nu nucats Python-



IPOTrPaMMBbI, HE HCIIOJIb3YsI I10JIb30BATENBCKUE KIIACCHI

4. Buzyanuzauus. Jlate onpeaeneHue BU3yaln3alni.

5. Bo3amoxknoctu 6mbmmorexku NumPy

6. )KM3HEHHBIH UKD MPOEKTA 110 aHAJTUTUKE OOIBIITNX JaHHBIX.

7. Kakue ocHoBHBIE cpezicTBa cyuiecTBytoT B C Python 11 ycTaHOBKM JONOIHUTENBHBIX
6ubnmmoTex?

8. KakuM 00pa3oM MOXHO MCIIOJIB30BaTh peryJisipHbIe BeipaxeHus B Python?

9. KakuMm 00pa3oM MOXHO IOJYyYUTh ABTOHOMHBIN HCHONHsAEMBbIH ¢aitn u3 Python-
MIPOTrpamMMblI?

10. Knaccuduxanus. [IpuzHakoBoe onvcanue 00beKTa U Tadiimila 00bEKT-CBOWCTBA.

11. Knacrepuzanusa. Metpuku. Matpuiia napHbIX pacCTOSHUH.

12. HazoBuTte Hanbosee nomyssipHbie oonactu npuMeHenus Python.

13. Ha3oBuTe OCHOBHBIE BCTPOCHHBIE CTPYKTYPHI JaHHBIX B si3bIke Python. st uero onm
UCIOJIB3YIOTCA?

14. Hay4nble ipo0s1eMbl OOJIBIINX JaHHBIX.

15. Obmas xapakrepuctuka s3pika Python. ba3oBeie koMaHabl, OMOIHOTEKN U MOIYTIN
Python

16. OTirume oT 3a7a9n KITacCU(PUKAIHH.

17. Otnuuus 3agauu KinaccUpUKaMKU OT 3a7auu perpeccuu. OmpenesieHue MOAETH U
anroputMma. [Iporiecc oOydeHwms.

18. OTnauuus MoCTpOEHHsI acCOLMAaTUBHOIO IpaBHUja OT PELIAIOIIEro IpaBuia 3ahayu
KJIaccu(uKaIum.

19. Ilepeuncnure HauOomnee ciabble cTropoHsl Pythonu obnactu, rae ero npumeHeHue
HE)KeJaTeJIbHO.

20. Ilepeuncnute OCHOBHBIE AITOPUTMUUECKUE KOHCTPYKIUH sA3bika Python.

21. [lepeuncnure OCHOBHBIE BCTPOSHHBIE CTPYKTYPHI JaHHBIX B si3bike Python. [lns gero
OHH UCIIOJIb3YIOTCS?

22. TTokazaTh Ba)XHOCTh BU3yaJH3allMH B aHATUTUKE OOJIBIINX JAHHBIX.

23. ITougarue o OONBIINX TAHHBIX

24. Ilonsitue GyHKIINHU, CCHUIKU Ha QYHKIIMH U3 Pa3HBIX MTAKETOB, CO3/IaHUE COOCTBCHHOMN
byHKIIUN

25. IloctaHOBKa 3a/1a4u KIacCU(UKAITUH.

26. IlocraHoBKa 3a/1a4M KJIacTepU3alllu.

27. IloctpoeHue rpaukoB, cTaTHyeckas M HMHTEpaKTUBHas Buzyanusanuu. Pabora c
6ubmuorexoit Matplotlib.

28. IlpuBectu mpuMephl UCIOJIb30BAHUS AITOPUTMOB KJIaCTEPU3ALUU.

29. TIpuBecTu npuUMeEpPhl HCIOIB30BAHUS ACCOLIMATUBHBIX MPaBHUIL.

30. IIpuBecTu npUMepsl UCIIOJIB30BAaHUS BU3YyaTU3aI[1H.

31. [Ipo6nema nepeoOyuenus. Perynspuzamus.

32. Pabora c Oubnmotexoir Scikit-Learn. IlocTtpoenue mopenei, «oOywarommxcs ¢
YUUTEIIEM»

33. TunoBas apXUTEKTypa NPOEKTa B 00IaCTU OOIBIINX JAHHBIX.

34. ®yHkuuu noctpoeHus rpaguxos B 6ubiuoreke Pandas

35. Urenue u 3anuck AaHHbIX. Dopmartsl ¢ailios.

36. YUro Takoe nsamOa-pyukus? [IpuBeaure npumepsl

TUITOBBIE 3AJIAHUS U1 ITIPOBEPKU YMEHMIA:

2-i1 Bompoc Owmnera (30 OamioB), BHA Bompoca: 3amaHue Ha yMmeHHe. Kpurtepwii:
[TonHOCTBIO BBITIOJTHEHHOE 3aanne — 30 0asIoB, JOMYIICHBI He3HAYUTEIbHbIC omnOkH - (20-30)
0asuIoB, CYIIECTBCHHBIE OMIMOKH, He HcKaxaronue cyTh - (10-20) 6amtos, rpyosie ommbku - (0-
10) 6amos.

Kommnerenmus: OIIK-3 CrnocoOeH ympaBisiTh MPOIECCAMH CO3/JaHMS M HUCIIOJIb30BaHUS



IPOIYKTOB M yCIyT B cdepe NHPOPMAMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHI, B TOM UYHCIIE
pa3pabaThIBaTh AJITOPUTMBI U IPOTPAMMBI JUIsl X MPAKTUYECKOH peanu3aiu

VYMenue: YMeTh yIpaBisTh NPOLECCaMU CO3/IaHMsI U UCIIOJIB30BAHUS MPOAYKTOB U YCIIyT
B cdepe MHPOPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUH, B TOM 4YHUCIIe pa3pabaThIBaTh
QJITOPUTMBI U TIPOTPAMMBI JJIS1 UX MTPAKTUYECKON peaan3annu

3anaya Ne 1. BeimonHuTe 3a1aHne Ha IPOBEPKY YMEHUM

TUTIOBBIE 3ATAHUA U1 TIPOBEPKU HABBIKOB:

3-ii Bompoc Owmiera (30 OammoB), Bua Bompoca: 3ajlaHWE€ Ha HaBBIKU. Kputepwii:
[TonHOCTBIO BBITIOJIHEHHOE 3aanue — 30 0asIoB, JOMYIICHBI He3HAYUTEIbHbIC omnOkH - (20-30)
0asuIoB, CYIIECTBCHHBIE OMIMOKH, HEe HcKaxarone cyTh - (10-20) 6amros, rpyosie ommbku - (0-
10) 6amos.

Kommnerenmus: OIIK-3 CrnocoOeH yrpaBisTh MPOILECCAMH CO3/JaHHS M HUCIIOJIb30BAHMS
MPOIYKTOB U YCIYT B cdepe MHHOPMANMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHH, B TOM YHCIIE
pa3palaThIBaTh aJrOPUTMBI M IPOTPAMMBI JIJIS1 X MPAKTHYECKON peaan3anuu

HaBpik: Brianers HaBbIKAMH YNPABICHHS MPOIECCAMH CO3JaHUS W HCIOJIB30BAHUS
MPOIYKTOB U YCIYT B cdepe MHDOPMALMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHH, B TOM YHCIE
HABBIKAMU Pa3pa0d0TKH aIrTOPUTMOB M IMIPOTPAMM ISl KX TPAKTHYECKOHN pean3aiim

3amanue Ne 1. BoimonmHuTe 3a1aHre Ha MPOBEPKY HABBIKOB

OBPA3EILl BUJIETA
MUHUCTEPCTBO HAYKU U BBICHIETO 0Opa30BaHUS Hanpagsnenue - 38.03.05 busnec-
Poccuiickoit ®enepanuu UHpOpMAaTHKA
YuTHUHCKHIA UHCTUTYT (prinan) [Tpoduns - LHudpoBas s3xkoHOMHKA
®denepalibHOTO TOCYJaPCTBEHHOTO OI0/1KETHOTO Kadenpa nadopmarmonHsix
00pa30BaTEeNbHOTO YUPEKACHUS TEXHOJIOTHI U BBICIIEH MaTeMaTUKU
BbICILIEr0 00pa30BaHus Jucuuniuza - AHanu3 u
«BAVKAJIbCKUN FOCYI[APCTBEHHI)H\/'I BU3yaJu3anus JTaHHbIX
YHUBEPCUTET»
(U1 ©T'BOY BO «bI'Y»)

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Tect (40 6anoB).
2. BeimmonnuTe 3a1anue Ha poBepky ymenuit (30 6amios).
3. BeimonHuTe 3a1aHne Ha MPOBEPKY HABHIKOB (30 OamoB).

CocraBurens A.B. Ileuepuna
3aBeyronuii kadenpoit JLU. Tpyxuna

7. IlepeyeHb OCHOBHOI M /IONOJIHUTEJIbHOI Y4eOHOIl JuTepaTypbl, HEOOXOAUMOI 151
OCBOCHUS TMCUMILUINHBI (MOYJIs1)
a) OCHOBHAas1 JIUTepaTrypa:

1. ITaxnun H. b. Hukonaii bopucosny, Opemkos B. . Bauecias Uropesuu buznec-
aHAJUTHUKA: OT JAHHBIX K 3HAHHUAM. yueO. mocobue. 2-e uzn., ucnp./ H. [Maxmmn, B. Opemikos.-
CIIG.: ITutep, 2013.-701 c.

2. Mupkun b. I'. Beaenue B ananmu3 nmaHHbiX. pek. YMO Bwicul. oOpa3oBaHUS.
y4eOHMK M TPaKTUKyM Jjs OakanaBpuara u Maructpatypsl/ b. I'. Mupkun.- M.: FOpaiit, 2014.-
174 c.

3. Makkunnu, Yac Python u ananu3 nmanubeix / Yac MakkuHiu ; mepeBon A.
CrnunknHa. — 2-¢ u3n. — Caparos : [Ipododpazosanue, 2019. — 482 c. — ISBN 978-5-4488-



0046-7. — Texcr : anextponnsbiit // Lludporoit oOpazoBarenshblit pecypc IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/88752.html (mata oOpamenwus: 23.08.2024). — Pexum
JOCTyTa: ISl aBTOPU3UP. MOJIb30BaTeNeH

4. [TanemoB, C. B. MHTenneKTyanbHbI aHAIM3 AaHHBIX @ yaeOHoe nocodue / C. B.
[TanemoB. — Camapa : [1oBOMKCKMI TOCYJapCTBEHHBIM YHUBEPCUTET TEICKOMMYHHMKAIIMH U
unpopmaruku, 2017. — 127 ¢. — Texkcr : anexrponnsii // Ludposoii 0bpazoBaTeNbHEII pecypc
IPR SMART : [caiitr]. — URL: https://www.iprbookshop.ru/75376.html (maTa oOpareHus:
29.05.2024). — Pexxum octymna: Ajis aBTOPU3HP. MOJIb30BaTEICH

5. Oeaun, ©. O. Aranuz ganabix. Yacts 2. MHCTpyMenThl Data Mining : yyeOHoe
nocobue / @. O. Geaun, O. O©. Penun. — MockBa : MOCKOBCKUN TOPOJICKON Te1arornyecKuii
yuuBepcuteT, 2012. — 308 ¢. — Tekcr : anekrponHbIi // LludpoBoit 00pazoBaTelbHBINA pecypc
IPR SMART : [caiitr]. — URL: https://www.iprbookshop.ru/26445.html (mata oOpameHus:
29.05.2024). — Pexum mocTyma: i aBTOPU3HP. [TOJIb30BATENCH

6. [Inapesa, I. B. Ananu3 maHHbIX @ ydeOHO-MeToamueckoe mocobume / I'. B.
[[Trapesa, XK. I'. [lTonomapeBa. — Cumdeporons : YHUBEPCUTET SKOHOMUKH U yrpaBiieHus, 2019.
— 129 c. — Texkcr : anektponnslii // Lludposoii oopazosarensHbiii pecype IPR SMART : [caidT].
— URL: https://www.iprbookshop.ru/89482.html (nata ob6pamenus: 29.05.2024). — Pexum
JIOCTYTIA: JIIsl aBTOPU3UP. TIOJB30BaTENeH

0) 10MOJIHUTEJILHAS JUTepaTypa:

1. TexHonoruu ananusa qa"Hbeix: Data Mining, Visual Mining, Text Mining, OLAP.
yue0. mocobme [t By30B]. pek. YMO By30B 1O yHHUB. TIOJUTEXH. 0Opa3oBaHUIO. 2-¢ W3]I.,
nepepad. u gon./ A. A. bapcersin [u ap.].- CI16.: BXB-Ilerepoypr, 2008.-375 c.

2. bpycenues, A. I'. AHanu3 naHHbIX U npoueccoB. U.1. Merosabl cTaTuCTHYECKOTO
aHanM3a JaHHBIX : ydebHoe mocobue / A. I'. BpycenneB. — benropox : benroponckuii
roCyJIapCTBEHHBIN TexHonorndeckuii yausepcurer um. B.I'. lllyxosa, ObC ACB, 2017. — 63 c.
— ISBN 978-5- 361-00540-6. — TexcT : anexTponHslii / LludpoBoit 06pazoBaTenbHbIi pecypc
IPR SMART : [caiitr]. — URL: https://www.iprbookshop.ru/92237.html (maTa oOpameHus:
29.05.2024). — Pesxum ocTyma: il aBTOPU3MP. MOJIb30BATENCH

3. [139H, M. Kak Alibaba ucmonp3yeT UCKyCCTBEHHBIN HHTEIUICKT B OM3HECE: CETEBOC
B3auMoJieiicTBue U aHanu3 AaHHbIX / M. 1I33H ; nmepeBog K. bareirmn. — Mocksa : AnpnmnHa
[Mabnumep, 2022. — 360 c. — ISBN 978-5-9614-3322-7. — Texkcr : anexkTpoHHbI# // Lndposoii
00pa3oBaTeNbHbIN pecypc IPR SMART : [cailT]. — URL:
https://www.iprbookshop.ru/122527 html (mata obpamienus: 30.06.2024). — Pexum goctyma:
JUIS aBTOPU3HP. MOJIb30BaTeNei

B) MHHTEPHET-PecypcChl:

1. Bacunbes, E. 1. IHTe/IeKTyanpHbI aHAIU3 JAHHBIX B TEXHOJOTHSX MPUHITHS
pemenuii : ydeOnoe mocobue / E. II. Bacunwe, B. U. OpemkoB. — Ps3anp : Psa3anckuii
rOCYJIapCTBEHHBIN pannoTexanyeckunii yansepeutet, 2023. — 180 c. — ISBN 978-5-7722-0344-
6. — Texcr : anexkrponnsiit // Lludpposoit oOpasoBarenbHblil pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/134854.html (mata oOpamenus: 17.02.2025). — Pexum
JIOCTYTIA: JI7Is1 aBTOPU3UD. TOJIb30BaTeNen

2. Tutos, A. H. Buzyanusanus nanssix B Python. OcHoBbI paO0TBI C HHTEPaKTUBHOM
6ubmmotexoit Altair : yaeGHO-MeToanyeckoe nocodue / A. H. Turos, P. @. Tazuera. — Kazans :
WznatensctBo KHUTY, 2024, — 128 ¢. — ISBN 978-5-7882-3478-6. — TeKcCT : 31eKTpOHHBIH
/- ludpoBoit  obOpazoBatenbHbli  pecypc IPR SMART : [caiit] — URL:
https://www.iprbookshop.ru/147880.html (mara obpamenus: 17.02.2025). — Pexum nmoctyma:
JUIsS aBTOPU3HP. MOJIb30BaTeNeH

8. Ilepevyennb pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHMKANMOHHOH ceTu "WUHTepHeT",

HEe00XO0IMMBIX VISl OCBOCHHUS ANCUMILIMHBI (MOAYJIfA), BKJIYasA NPodecCHOHATbHBIC 0a3bl



AAHHBIX U MHGOPMALHMOHHO-CIPABOYHbIE CHCTEMbI

Jis  ocBOEHWS JHMCHUIUIMHBI O0ydaromemMycs HEOOXOIMMBI CIEAYIOIIUE PeCcypCh
MH(}OPMaLMOHHO-TEIEKOMMYHHUKAIIHOHHOM ceTn « IHTepHEeT»:

Caiit U1 ®I'BOY BO «bI'Y», anpec nocrtymna: http://bgu-chita.ru/, moctyn KpyriaocyTOUHBINA
HEOTPaHUYEHHBIN;

[udposoii oOpa3oBaTeNbHBIH  pecypc IPR SMART - oObenunsier HoOBeimue
nH(}OPMaLMOHHBIE TEXHOJIOTUH U YUeOHYIO JIMLIEH3UOHHYIO JINTEPATypy, IpeIHa3HaYeHHbIN A5
pa3HBIX HAMpPaBJICHHWN TOJArOTOBKM M crenuagbHocTeld. KOHTEHT oTBeuaeT TpeOoBaHUSM
CTaH/JapTOB BBICIIErO, CPEAHEr0 MPO(ECCHOHANBHOTO W JIOMOJHUTEIBHOTO 00pa3oBaHUS.
Pecypcom obecrieunBaeTcsi KpyriIoCyTOUHBIN MOJTHOTEKCTOBBIN TOCTYT K YYeOHUKAM, KypHajaMm,
CTaThsIM U JIPYTOil TUTepaType AJisl BCEX 3apETUCTPUPOBAHHBIX MOJIb30BaTeNel. Apec qocTyna:
http://www.iprbookshop.ru;

eLIBRARY.RU — kpynHeiinras B Poccuu snekrpoHHas OMOIMOTeKa HAyYHBIX ITyOIMKAIIAMN,
obOnamaromass OOraTbIMH  BO3MOXKHOCTSIMH ~IMOMCKAa W aHalu3a HAy4yHOW WH(MOpMAIIUU.
eLIBRARY.RU sBnsieTcss pa3paOOTUYMKOM POCCHUHCKOTO HMHACKCA HAYYHOTO ITUTHPOBAHUS
(PUHLI). ITons3zoBanue HOB eLibrary obmenoctynmHo u OecriaTHO IJs BCEX IMOJIb30BaTeleH.
Anpec noctymna: https://www.elibrary.ru;

DNEKTPOHHBIA KAaTAIOT OMOJIMOTEKH JAaeT BO3MOYKHOCTD IOMCKA JTUTSPATYPhI, IMEIOIICHCS B
donne OubaMoTeku, oOecrmeuynBaeT MOJHOTEKCTOBBIA JOCTYNl K Y4eOHBIM IOCOOUSM,
MOHOTpadUsIM, CTAThsIM IPerogaBaTesiel 1 00yJaroIUXCsl, Y4eOHO-METOAMICCKIM KOMILIEKCAM
U BBIMYCKHBIM KBaTH(DUKAIIMOHHBIM paboTam. Aznpec goctyma: http:/lib.bgu-chita.ru;

DOnekTpoHHBIA pecypc muppoBoii obpazoBarensHOU cpeasl CIIO «PROFobOpa3zoBanuey.
Anpec gocryma: https://profspo.ru;

@enepanbHas  ciayx0a rocymapctBeHHoi cratuctuku (Poccrar). Azpec  mocryna:
https://rosstat.gov.ru/;

9. MeToan4eckne yKazaHus A 00y4AOUIUXCS 110 OCBOCHHUIO JUCHUILIMHBI (MOAYJIs1)

N3ydaTh QUCHUIUIMHY PEKOMEHIYETCS B COOTBETCTBUM C TOW IOCIIEAOBATEIBbHOCTHIO,
KOTOpast 0003HAYECHA B €€ COAEPKaHUU. J{JIs1 yCIIENIHOTO OCBOEHHS Kypca 00y4aroluecs JOJKHbI
UMETb IepBOHAYATIbHBIE 3HAHUS B 00JIACTH MPOTrPaMMUPOBAHUS U Pa3pabOTKU H(OPMAIIMOHHBIX
CHCTEM.

Ha nexkumsix npernopaBarenb 03BYYMBAET TEMY, 3HAKOMMT C IEPEUYHEM JIMTEPATyphl IO
TeMe, OOOCHOBBIBa€T MECTO M pOJb 3TOM TEMbl B JaHHOW JWCUUIUIMHE, PAacKpbIBaeT ee
IpakTUYecKoe 3HaueHue. B Xxozae jnekuui CTyAeHTYy HeoOXOAMMO BECTH KOHCIEKT, (PUKCHPYS
OCHOBHBI€ MTOHATHUS U MPOOJIEMHBIE BOIIPOCHI.

[TpakTHyeckne (CEeMMHApCKHE) 3aHATHS IO CBOEMY COJEP)KAaHUIO CBSI3aHBI C TEMAaTUKOMN
JIEKIMOHHBIX 3aHATUNA. HaunHaTh MOATOTOBKY K 3aHATHIO LIEJI€CO00PA3HO ¢ KOHCIEKTA JIEKIINH.

3amaHue Ha MpPaKTUYECKoe (CEeMHUHApPCKOE) 3aHATHE COOOLIaeTcs 00ydaroluMcs 10 €ro
npoBeneHus. Ha cemuHape npenopaBarenb OpraHu3yeT OoOCYKIEHHE 3TOW TeMbl, BbICTyHas B
Ka4yecTBE OpraHu3aTopa, KOHCYJIbTaHTAa M JKCIEepTa y4eOHO-TIO3HABATENBHOM JesTeIbHOCTH
oOyyJaromerocs.

W3ydenune qucuMIUIMHEBI (MOIYJIsI) BKIIOYAET CAMOCTOSTENbHYIO paboTy 00ydaroierocs.

OCHOBHBIMU BUAAMH CaMOCTOSITEIbHON pabOTHI CTYIGHTOB C y4acTHEM IpenoaaBareneit

SBJIIOTCSL:

* TeKyII1e KOHCYJIbTallUH;

* KOJUTOKBHYM Kak (popMa KOHTPOJISi OCBOCHHUSI TEOPETHUECKOTO COJIEPKaHMsI JUCIIUIUIMH:

(B yachl KOHCYJIbTALUH, IPEAYCMOTPEHHBIE YUEOHBIM IIIIAHOM);

* IpUeM M pa300p JOMAIIHUX 3aJaHUH (B Yachl IPAKTHUECKUX 3aHATHI);

* IPUEM U 3alllUTa JJAOOPaTOPHBIX paboT (BO BpeMs MPOBEACHUS 3aHITHI);

* BBIMOJIHEHUE KYPCOBBIX paboT B paMKax JAUCIUILIUH (PyKOBOJCTBO, KOHCYJIbTHPOBAHUE

U 3alUTa KypCOBBIX pabOT B 4achl, MPeyCMOTPEHHbIE YUEOHBIM IJIAHOM) U JIP.



OCHOBHBIMU BUJAMH CaMOCTOSITEILHON PaOOTHI CTYACHTOB 0€3 yyacTHsl pernojaBaTesien

SIBJISIFOTCSL:

* (opmHupoBaHUE U YCBOCHHE CO/IEP KAHUS KOHCIIEKTa JIEKIMI1 Ha 6a3e peKOMEHJOBaHHON
JICKTOPOM Y4YeOHOU JHTeparypbl, BKIo4Yas WH(HOPMAIMOHHBIE 00pa30BaTEIbHBIC PECYPCHI
(37IEKTPOHHBIC YYCOHUKHU, DJIICKTPOHHBIC OMOINOTEKU U . );

* CAMOCTOSITEITLHOE U3YYCHHE OTACTBHBIX TEM UM BOIPOCOB MO Y4EOHUKAM WIIH Y4COHBIM
IMOCOOHSIM;

* HanMcaHue pedepaTos, JOKIA/IOB;

* IOATOTOBKA K CEMHHApaM U J1ab0paTOpHBIM paboTaM;

* BBINIOJIHEHUE JIOMAITHUX 33JaHUi B BUJEC PEUICHUS OTIEIbHBIX 3a/ay, MPOBEIACHUS
TUIIOBBIX PACYETOB, PACUECTHO-KOMIBIOTEPHBIX W HMHJIMBUIYAIbHBIX pabOT MO OTIEIbHBIM
pazzienam coJiepKaHusl JUCHUILUIUH U JIp.

10. Ilepeyenb MH(OPMAIMOHHBIX TEXHOJIOTHl, UCHOJb3YeMbIX NMPHU OCYIIECTBJIEHUH
o0pa3oBaTe/IbHOIO TMpolecca MO0 JAUCHUILVIMHE (MOAYJI0), BKJIKYAsA INepevYeHb
MPOrpaMMHOro odecrneyeHust

B yuebHOM mporiecce UCTIONB3YyeTCs Cenyolee MporpaMMHoOe 00ecieueHure:

— Visual studio,

— Moaymu: matplotlib, Mixtend, PrefixSpan, NumPy, pandas, scikit-learn, SciPy,
TensorFlow

— Python

11. Onucanue mMaTepHaJbHO-TeXHHMYECKOH 0a3bl, HEOOXOAUMOI AJISl OCYLIeCTBJICHHUS
00pa30BaTeILHOIO MPoOLECCa MO0 AMCHUILIHHE (MOLYJII0):

B yueOGHOM mporiecce MCHONB3YIOTCA ayIUTOPUM Ul MPOBEACHUS Y4EOHBIX 3aHSITHH,
IPEIyCMOTPEHHBIX MporpaMMon0aKanaBpuara, OCHaIIeHHbIE 000pyIOBaHHEM M TEXHUYECKHUMU
CpeACTBaMHU O0YyYEHUS:

y4eOHble ayAWTOPWH, OCHAICHHBIC CICIUATM3UPOBAHHONH MeOenbplo, MarHUTHO-
MapKepHOH 10CKOH, TpMOYHOH JUIsl BHICTYIUICHHM, TEXHUUECKUMU CpeJICTBAMU 00yUYEeHMS;

y4eOHbIe ayAUTOPUH JJIsl TPYIIOBBIX U WHAWBUAYAIBHBIX KOHCYJbTAIMA, OCHAIIICHHBIC
CHeLHaTU3UPOBAHHON MeOeNbl0, MarHUTHO-MAapKEpHOM JOCKOM, TEXHUYECKHMMM CpEeACTBAMHU
00y4eHus: — HOyTOYyK, POEKTOP;

MOMENICHUsT U1  CaMOCTOSATENIbHOM paboThl, OCHALIEHHOE CIeUaTu3UPOBAHHON
MeOenblo, JOCKOM, TEXHUUYECKMMH CpelcTBaMU OOydeHUs — MYJIbTUMEIUITHOEe 000pya0BaHuE:
IPOEKTOP, KOMIBbIOTEpHas TEXHMKa C BO3MOXKHOCTBIO MOJKIIOYEHUs K cetw HHTepHeT u
obecnieuenuem noctymna B UOC.

2025 rox Hatopa



