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JlucT cornacoBanusi paboyeit mporpamMMbl THCIHTIIHHBL AnanuTiKa janHbix B Python

PaGouyo MporpamMmpy-CoCTaBUIIN:
() Konpipun A.C.
V4

PABOYAS IPOTPAMMA PACCMOTPEHA M OIOBPEHA

3aseytommii kadpeapoi ,?”7//7 Yl Kombipun A.C.
noanucs /7

VyeGHO-METOMYECKOe i MHPOPMALHOHHOE 00eCreyeHNE JIUCIHITIHHBI COOTBETCTBYET
ouonoreunomy ponay CI'Y:
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JIMCT PETUCTPALIMA U3MEHEHUN PI1 /T

PaGouas nporpamma nepeyTsepizesa Ha 20 gi’ﬂ()gé_‘ yueOHBIi 1o,

B nporpaMMmy BHECEHBI IONONHEHHS W(UIH) H3MEHEHHUS.

g /!47;?\ iO.?{’r‘

Je U AL AL

3aBeyroumii kadeapoit %) //f’-ﬁ k26 & / g -* ,
MOMINChH / ®HO
PaGouas mporpamma nepeyTtsepxaena va 20__ /20 yueOHsIi o1,
B nporpamMmy BHECEHBI IOTIOHEHUS H(1]IH) H3MEHEHHS.
3aseyrouuii kadeapoit
MOAMNKChH ®HO
PaGouas nporpamma nepeyrsepxaena Ha 20 /20 y4eOHbiii roxt
B nporpamMMmy BHeCEHbI JONOIHEHUs (1K) U3MEHEHHS.
Baseayrouuit kadeapoi
®HO

NOJAMNHCE




1 IIEJIb U 3AJJAYM OCBOEHMSI JUCLUILINHBI

HCHBIO OCBOCHUA AUCHUIIIINHBI

AHanuTuka JaHHBIX B PVﬂ’lOl’l ABIIACTCA _OCBOCHHMC 06V‘-IaIOHJI/IMI/IC$I

COBPEMEHHBIX TEXHOJOIMH JUisi 00pabOoTKM M aHaun3a mHopMammu ¥ S(G(EKTHBHBIX METOIOB €€

O6D3.6OTKI/I C IIPUMCHCHUEM COBPEMCHHBIX BBIYMCIUTCIBbHBIX TCXHOJIOT ni

321[[8,‘-11/1 JUCHUIIIIMHBI. - C(bODMI/IDOBaTB TCOPCTUYCCKNC 3HAHUS 110 aHAIN3a JaHHBIX,

- BbIDa6OTaTB YMCHHA IO IIPAKTHYCCKOMY TIIPHMMCHCHHMIO aHaJIM3a JaHHBbIX I ITOCTPOCHUS

d)ODMaJIBHbIX MAaTEMATHUYCCKUX MO,[[GJIefl W UHTCPHIPCTAIINN PE3VYIBTATOB MOACIUPOBAHUA ITPU PCIIICHUN

OPUKIAJHBIX 3aJ1a4 B PA3JIMYHbIX NPHUKJIAAHBIX O6J'IaCT$IX;

2 MECTO JJMCHUILJIMHBI B CTPYKTYPE OITON HATIPABJIEHWS
(CIENUAJIBHOCTH)

JucuuminHa AHaIWTHKA JaHHBIX B Python oTHOCHTCS K K IMCIIUMIIIMHAM YacTH YY4eOHOI0 IUIaHa,
dbopMupyeMoli y4aCTHUKAMHUA 00Pa30BaTENbHBIX OTHOIIICHHUA.

Tabnuna 1 - lucuumingel, yyacTByroIue B GopMu

DOBaHUHN KOMIICTCHIIN

Kox v HanmenoBanue
KOMIIETEeHITHU

JAMCUMIUIMHBI, YYACTBYIOIIHE B
(opMHpOBAHUM KOMIIETEHUMHU

IlpodeccuonaibHble KOMIETEHIHH YcTaHOBJIeHHBIE By3oM (ITK)

I1K-4 CriocoOHOCTB UCITOJIB30BaTh U
pa3BUBATh METO/IbI HAYYHBIX UCCIICTOBAHUN U
WHCTPYMEHTapus B 001aCTU MPOSKTUPOBAHUS
U yIIpaBJICHUS WH()OPMAIIMOHHBIMU CUCTEMAMHU
B IIPUKJIAIHBIX 00JIaCTAX

KoruuTtnBHas On3Hec-aHATUTHKA
DKcIepTHBIE METO/IbI HAYYHBIX UCCIIEJOBAHUMN
Teopus cucteM U CUCTEMHBIN aHATIN3
(npoaBUHYTHIN ypoBeHb) VIHTEIIEKTYaIbHbIE
CHCTEMbI IOJ/IEP’KKU MIPUHATHS peILIeHHUH
[IpenauniomMHas npakTUKa

ITK-5 Crioco0en ucmonn308aTh 3HAHUS
OCHOBHBIX METOJIOB HCKYCCTBEHHOTO
WMHTEIUIEKTA B MOCIEAYIOIIEH
poecCHOHANBEHOM e TENbHOCTH

WHTennexTyaibHble CHCTEMBI TOIEPKKH
NPUHATHS peleHUH

CucreMbl HCKYCCTBEHHOTO UHTEIIIEKTA
[IpenuniaoMHas mpakTHKa

[1K-6 Criocoben pa3pabaTbiBaTh U IPUMEHSTh
METO/IbI ¥ AITOPUTMBI MATMHHOTO 00y4eHus
JUTSL PEIICHUS 33]1a4 HCKYCCTBEHHOTO
WHTEIJICKTa

WHTennextyaibHble CUCTEMBI TOIIEPKKH
NPUHATHS peleHUH

CucreMbl HCKYCCTBEHHOTO UHTEIIEKTA
[IpepuniaoMHas npakTHKa

3 TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JIUCHUITVTINHBI

Ta6n1/1ua 2- KOMHGTCHHI/II/I W MHAUKATOPBI UX JOCTUKCHUA

KoMmnerennuu u HHIUNKATOPLI UX JOCTUKCHUSA

KO,Z[ 1 HAUMCHOBAHHC
KOMIICTCHIIN N

KOII N HAUMCHOBAHHC
HHAUKaTOpa JOCTHXKCHUA
KOMIICTCHIIM

B pe3ynbrare uzyduenus
JTUCIUTLTAHBI
oOydJaronuecs: JOJKHBI:




KOMHeTeH].[I/II/I N MHAMKATOPbI X TOCTHKCHUSA

Kox n sHaumenoBauue
KOMIIETEHIIU

Konx u Haumenosanme
WHIUKATOPa JOCTHIKECHUS
KOMIIETEHIINHU

B pe3ynbrare nzyueHus
JUCLUTIINHBI
oOyJaromnuecs T0JKHBI:

ITK-4 CriocoOHOCTH
HCIIOJIb30BaTh U Pa3BUBATh
METO/TbI HAYYHBIX
HUCCIIENOBaHUN 1
MHCTpYMEHTapus B o0nacTu
MIPOCKTUPOBAHUS U
YIIpaBICHUS
HH(pOPMAITMOHHBIMHU
CUCTEMaMH B TIPHUKJIATHBIX
o0macTsax

[1K-4.1 JemoHcTpupyeT
3HaHUE METOJIOB
pa3paboTKu
UH(POPMALMOHHBIX,
O00BEKTHBIX, TOKYMEHTHBIX
MOJEJIEN OpPraHU3aLUi;
METO/IOB, CPEJICTB U
MPAKTUK TUTAHUPOBAHUS,
OpraHu3aIy, MPOBEICHUS
Y BHEAPEHUS HAYIHBIX
MCCJIETOBAaHUM U OTIBITHO-
KOHCTPYKTOPCKHX
pa3paboToK

3.1-I1K-4.1 3gate MeToan!
pa3paboTKu HHPOPMALMOHHBIX,
O00BEKTHBIX, IOKYMEHTHBIX MOJIEIICH
OpraHu3aui

3.2-11K-4.1 3uats MeTtonpl,
CPEICTBA M MPAKTHUKA
TUTAHUPOBAHMSI, OPTaHU3AIHH,
MIPOBEICHUS ¥ BHEIPEHUSI HAYIHBIX
VCCIICIOBAaHU U OIIBITHO-
KOHCTPYKTOPCKHX Pa3padoToK

[1K-4.2 Ananusupyer
HaY4HYIO poOJIEMaTHKY U
NPUMEHSIET METOBI
pa3paboTKu
MH(OPMALIMOHHBIX,
O00BEKTHBIX, JJOKYMEHTHBIX
MOJEJIEH TPEATPUSTHI;
IPUMEHSIET METObI U
CpeCTBa IUIAHUPOBAHMS,
OpraHu3alu, IPOBEIECHUS
Y BHEJIPEHUS HAYYHBIX
UCCJICIOBAaHUM U OIBITHO-
KOHCTPYKTOPCKHUX
pa3paboTok

V.1-11K-4.2 Ymers AHanu3upoBathb
HAy4YHYIO MPOOJIEMAaTUKY U
IPUMEHSTH METOIBI pa3pabOTKH
nH(}OpPMaAIMOHHBIX, 00BEKTHBIX,
JOKYMEHTHBIX MOJIEJIeH
NpeanpUsTHI

V.2-11K-4.2 Ymers [Ipumensatsh
METOJIbI U CPEJCTBA INIAHUPOBAHUS,
OpTaHU3aINH, IPOBEICHUS U
BHE/PEHUS HAyYHBIX HCCIEAOBaHUN
¥ OIIBITHO-KOHCTPYKTOPCKUX
pa3paboToK

[1K-4.3 ITpumenser
HABBIKU OpPTaHU3AlNU
BHE/IPEHHS PE3yIIbTaTOB
HAy4YHO-
MCCIIEIOBATEILCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
paboT; aHamU3UpyeT
BO3MOXHBIE 00J1aCTH
NPUMEHEHHS PE3YIIbTaTOB
HAy4YHO-
MCCIIEIOBATEILCKUX U
OTIBITHO-KOHCTPYKTOPCKHUX
paboT; MPOBOJNUT aHAU3
HOBBIX HAMPABJICHUH U
MIPOBOJTUT WCCIICOBAHMS B
COOTBETCTBYIOLLEH
o0nacTu 3HaHUM

H.1-11K-4.3 Bnagers HaBbIKAMHA
Opranuzanuu BHEAPEHUs
pe3yabTaTOB HAyYHO-
HCCIIEA0BATENLCKUX U ONBITHO-
KOHCTPYKTOPCKHUX padoT
H.2-I1K-4.3 Biagets HaBBIKAMHA
Amnann3a BO3MOXKHEIX 00JIacTei
MPUMEHEHHUS Pe3yabTaTOB HAyYyHO-
HCCIEIOBATEILCKUX U OIBITHO-
KOHCTPYKTOPCKHUX padoT

H.3 -11K-4.3 Bnagetrs HaBBIKAMHA
[IpoBenenus aHanM3a HOBBIX
HaIpaBJICHU U MPOBEICHUS
HCCIe0BaHUI B COOTBETCTBYIOIIEH
o0acTH 3HAHUH

I1K-5 Cnocoben
HCIIOJIb30BATh 3HAHUS
OCHOBHBIX METOJI0B
I/ICKYCCTBeHHOFO
HMHTEJUIEKTA B

ITIK-5.1 lemoHCTpUHpYET
3HaHUE TUIIOB 3a/1a4
HCKYCCTBEHHOI'O
MHTEJJIEKTa U METO/I0B UX
peleHus

3.1-I1K-5.1 3HaTh OCHOBHBIE THITBI
3a/1a4 UCCKYCCTBEHHOTO MHTEIJIEKTA
3.2-11K-5.1 3HaTh THUIIOBBIE METOEI
perieHus 3a/1a4 UCKYCCTBEHHOTO
HHTEIIEKTA




KOMHeTeH].[I/II/I N MHAMKATOPbI X TOCTHKCHUSA

Kox n sHaumenoBauue

Konx u Haumenosanme

B pe3ynbrare nzyueHus
JUCLUTIINHBI

KOMIIETEHIIUHA WHIUKATOPa JOCTHIKECHUS
oOyJaromnuecs T0JKHBI:
KOMIIETEHIINHU
nocaeayouen I1K-5.2 Beibupaer V.1-I1K-5.2 YMeTh onpeneuTb
npodeccnoHaTBLHOM aJIeKBaTHBIE METObI BO3MOJKHBIE QJITOPUTMbI PEIICHUS
JESITELHOCTH perIeHus 3a1a4 3a/1a4 UCKYCCTBEHHOT'O MHTEJIJICKTA

HCKYCCTBCHHOI'O
HWHTCIIJICKTA

I1K-5.3 Bnageet
HaBbIKAMU TIPUMEHCHUS
I/IHCTPYMGHTEU'IBHBIX
CPEJICTB IS PEeIICHUS
3aJ1a4 UCKYCCTBEHHOTO
HMHTEJUIEKTa

H.1-I1K-5.3 Binagers HaBBIKAMHA
pelieHus 3a/1a4 UCKYCCTBEHHOTO
HHTEIIJICKTA C IOMOIIBIO
COBPEMEHHBIX ITPOTrPaAaMMHBIX
CpelCTB

ITIK-6 Cnocoben
pa3pabarbiBaTh U
MIPUMEHSTh METOJIbI U
QITOPUTMBI MAITHHHOTO
OOy4YeHHS JIsl PEIICHUS
3aJ1a4 UCKYCCTBEHHOTO
WHTEIICKTA

[1K-6.1 CraBur 3agauu 1o
pa3paboTKe WiIn
COBEPIIICHCTBOBAHUIO
METOJIOB U aJITOPUTMOB
JUTS pEIICHUS KOMITJICKCa
3a[a4 MpeIMEeTHOM

3.1-I1K-6.1 3HaTh Kjacchl METOJIOB
U QJITOPUTMOB MAIIMHHOTO
o0y4eHwusl.

V.1-IIK-6.1 Ymertb cTaBUTH 3a1a4n
U pa3pabaThiBaTh HOBBIE METOJIBI U
QITOPUTMBI MAIIIMHHOTO O0y4YeHUs

obnactu
[1K-6.2 ITpumenser 3.1-11K-6.2 3HaTh NpUHLMUIIBI
WHCTPYMEHTAJIbHBIC pa3pabOTKH OpUTHHATIBHBIX

Cpelbl, MPOrpaMMHO-
TEXHUYECKHE TUIATHOPMBI
JUTSL peLIeHHs 32124
IpeIMETHOH 001aCTH ¢

IPOTPAMMHBIX CPEJICTB JIJIs
penreHus nmpodeccnoHabHBIX 33/1a4.
V.1-I1K-6.2 Ymetsb pa3zpabaThiBaTh
OpPUTHHAIILHBIC TPOTPAMMHBIC

IPUMEHEHHUEM CpEeJCTBA JIJIsl PEIICHMS 3a/1a4 B
HUCKYCCTBEHHOT'O 00JacTH CO3aHMsI U TPUMCHCHUS
HHTEJIEKTa HCKYCCTBEHHOT'O MHTEIIJICKTA.
IIK-6.3 CiocobeH H.1-I1K-6.3 Binagers HaBbIKAMHA
pa3pabaThiBaTh pa3pabOTKH OPUTHHATBHBIX

aJIrOPUTMBI U
pOTpPaMMHBIE CPECTBA
JUTSL PEICHUs 3a71a4 B
001aCTH CO3IaHusd U
HpI/IMeHeHI/ISI
UCKYCCTBEHHOTO
MHTEJUIEKTA

MIPOrpPaMMHBIX CpeJICTBA AJIs
peleHus 3a1a4d B 00JIaCTH CO3AaHUs
Y IPUMEHEHHUS UCKYCCTBEHHOI'O
UHTEJUIeKTa

4 COAEP KAHME JUCHUIIJINHBI

4.1 TemaTu4yecKU# MJIaH JUCHUNINHBI

OO11as TpyI0EeMKOCTb TUCIUTUIMHBI COCTABISET 6 3aUeTHBIX eNMHMII, 216 9acoB,

2

pa3

HaumeHnoBaHnue MoayJs (pa3aena, TeMbI)
JTUCIHHUIIINHBI Bcero

yacos

Bunsbl yueOHoO#i HArpy3KH U MX
TPYA0EMKOCTh, YAChI

KonTakTHas padoTa CPC
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1 |BBencHwue B 33/1a4¥ aHATUTHKH JAHHBIX U UCKYCCTBEHHOTO 21 2 0 4 15
HMHTEIIEKTA
2 CTpyKTypBl JaHHBIX 24 2 0 4 18
3 Pabora ¢ nanekcamu 24 2 0 4 18
4 Tpanchopmanus 1 O9UCTKA JAHHBIX 24 2 0 4 18
5 MaTteMaTHdecKue onepauy ¢ TaHHBIMH 24 2 0 4 18
6 Omnepanuy 00beIMHEHUS TaHHBIX 24 2 0 4 18
7 ArperupoBaHue JaHHBIX 24 2 0 4 18
8 Busyanuzanus 1aHHBIX 24 2 0 4 18
DK3ameH 27 0 0 0 0
HUTOT'O 216 16 0 32 141

4.1.1 JIekMoHHBIE 3aHATHS

HaumenoBanue
TeMbI IUCIUIIJINHBI

KpaTKOC CoACpKaAHUEC

1 BBGI[GHI/IG B 3a/1a4M aHAJIMTUKHU JaHHBIX U
MCKYCCTBCHHOI'O MHTCJIJICKTA

Mcropusi, onpeneneHue, CTpyKTypa MOHATHS
MHTerpaius B OM3HeC-MpoLecchl

2  |CTpyKTYpBI TaHHBIX

Co3nanue

CBolicTBa

IBpIBOT 3HAYEHHUI

Cpessbl nanHbIX / KonupoBaHue U CChIIKU

'Y nanenue / unpTpanus 1Mo ycioBUIO
/lo6asnenue / BeipaBHuBanue / CopTupoBka
ITAaHHBIX

w

IPaGora ¢ HMHIACKCaAMH

OnpeneneHne HHAEKCa U ONPEAEIIEHUE CTPYKTYP

4  [Tpanchopmanust 1 OUNCTKA JaHHBIX

(OCHOBHBIE HHCTPYMEHTBI ITOATOTOBKH JTAHHBIX K
AHAIN3Y

5 IMateMaTH4ECKHE onepannu ¢ 1aHHbIMHU

OcHOBHBIE MaTeMaTH4Yeckue QyHKIMH U paboTa ¢
HUMH

6 |Onepauuu 0ObeIMHEHUS JTaHHBIX

OcHOBHbIE (PYHKIIMH OOBEIMHEHUSI TAHHBIX U
aboTa ¢ HUMHU

7 |ArperupoBaHue TaHHBIX

OcHOBHBIE (DYHKIIMH TPYNIUPOBKU U pacueTa
arperatoB 1 paboTa ¢ HUMHU

8 [Busyanu3aius JaHHBIX

OcHOBHBIC (I)YHKLII/II/I BU3YyaJIN3allUU PE3YyJIbTATOB

1 paboTa C HUMU

4.1.2 TIpakTHYecKHe 3aHATHS
B ydyeGHOM M1aHe OTCYTCTBYIOT

4.1.3 JlaGopaTopHbIe 3aHATHSA




HaumenoBanue
TeMbI JUCIUIIJINHBI

Kparkoe cogepxanue

MCKYCCTBCHHOI'O MHTCJIJICKTA

BBenenue B 3a1aui aHAIMTUKHA JAHHBIX U [ToaroToBKa MHCTpYMEHTAPHS JIs1 paOOTHI C

ITaHHBIMHU.
ba3oBble (YHKIIMH sI3bIKA POTPAMMHPOBAHUS

CTpYKTYpbI JaHHBIX

Co3nanue

CaoiicTBa

BriBox 3Hauenui

Cpe3bl JaHHBIX
KomnmpoBanue u cchluiku
Y nanenue

OunbTpanys Mo yCIOBUIO
JloOaBiieHue
BripaBHMBaHWE JaHHBIX
CoptupoBka

IPaboTa ¢ nHIEKCaMU

MoTtuBanus
Oneparuu
Mepapxuueckas HHACKCALUS

Tpanchopmanus 1 OYMCTKA JAHHBIX [IponynieHHbIE 3HAUEHUS

[ToBTOpstomecs 3Ha4eHUS
3aMeHa 3HaYeHU I
[Ipumenenue GyHKIUN

IMaTemMaTHYeCKHue orcpanuu ¢ JaHHbIMH CBO,Z[Ka CTaTUCTHUK

Apudmerndeckue onepaum
OnHOMEpHBIE CTaTUCTUKU
[IpeobOpazoBanue naHHBIX
OxoHHbIE (QYHKIIUU

Onepanuu 00beAMHEHNS JaHHBIX

Cnusiaue natadpeiiMon
Konkarenanust naradperiMoB

ArpeerOBaHHe JaHHBIX

Mexanuzm GroupBy
Tunel rpynnupoBoK
ATrperupoBaHue rpyIi
[IpeobpazoBanue rpymni
Uckmrouenue rpymnn
CsojHas Tabiauia

Busyanu3zanus JaHHBIX

Hactpoiika rpadukos
OTobOpakeHue 1 nevath rpaduxkon

4.1.4 CamocTtosiTesibHAsi padoTa CTY/ACHTA

HaumenoBanue
TeMbI JUCIUILINHBI

Kparkoe cogepxanue

BBCI[CHI/IC B 3aJa4M aHAJIUTUKHU
[TAHHBIX 1 UCKYCCTBCHHOI'O
MHTCIIJICKTA

UreHne KOHCIEKTa, paboTa ¢ InTepaTypoi, MOAr0TOBKA K
TabopaTOpHBIM paboTaM, MPOrPaMMHO-AITOPUTMUUECKOE
eleHue 3a1a4 ¥ 0hopMIIEHUE OTUETOB

CTpyKTYpBI JaHHBIX

Urenne koHCTIEKTa, paboTa C TUTEPaTypOil, MOATOTOBKA K
1abopaTOpHBIM paboTaM, MPOTPaAMMHO-AITOPUTMUIECKOE
peleHue 3a7a4 ¥ opopmiIeHHuE OTYETOB




3 [Pabora c nnIEeKCAMHU Urenne koHCTIEKTa, paboTa C TUTEpaTypO, MOATrOTOBKA K
mabopaTopHBIM paboTaM, TPOrPAMMHO-AJITOPUTMUYECKOE
perenue 3a1a4 U ohopmIIeHHuE OTYETOB

4  [Tpancdopmariust 1 OUUCTKA UreHue KoHCHEeKTa, paboTa ¢ JUTepaTypoid, MOJITOTOBKA K
JaHHBIX TaGopaTopHBIM paboTaM, TPOrPaMMHO-AJITOPUTMUYECKOE
pemenue 3a1a4 1 0POpPMIICHHE OTYETOB

5 [MatemaTtuueckue ornepanuu C UreHue KoHCHEeKTa, paboTa ¢ JUTepaTypoid, MOJATOTOBKA K
TaHHBIMU i1abopaTOpHBIM paboTam, MPOrPaMMHO-AITOPUTMUUECKOE
peleHue 3a71a4 ¥ opopmIiIeHHuE OTYETOB

6 [Onepauuu oObeIMHEHUS aHHBIX |[UTEHUE KOHCIIEKTA, paboTa C JIUTEePaTypoid, IOr0OTOBKA K
1abopaTopHBIM paboTam, MPOrPaMMHO-AIITOPUTMUIECKOE
perieHue 3a1a4 U 0pOpMIICHUE OTYETOB

7 |ArperupoBaHu€ JaHHBIX Urenne koHCTIEKTa, paboTa C IUTEpaTypoi, MOJATOTOBKA K
1a0opaTOpHBIM paboTaM, IPOrPpaMMHO-AITOPUTMUYECKOE
peleHue 3a71a4 ¥ ohopmiIeHuE OTYETOB

8 |Busyanmm3anus JaHHBIX UreHue KoHCHEKTa, paboTa ¢ IMTepaTypoi, MOArOTOBKA K
1a0bopaTOpHBIM paboTaM, IPOrPaMMHO-AITOPUTMUYECKOE
peleHue 3a1a4 1 0popMIICHHE OTYETOB

4.2 YueOHOo-MeToqu4YecKoe U MH(POPMAIIMOHHOEe 00ecneuyeHre JUCIIUIIMHBI

4.2.1 JIutepatypa
1. 3amarun, A. B. UHTennekTyanbHblil aHaau3 AaHHBIX : yueOHoe nocodue / A. B. 3amsatun. —
Tomck : M3natensckuit JJlom ToMckoro rocynapctseHHoro ynusepeurera, 2020. — 194 ¢. — ISBN

978-5-94621-898-6. — TexcT : anekrponnsii // Lndpooit obpazoBarensublil pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/116889.html (nara obpamenus: 21.08.2023). — Pexum
JOCTYTA: JUTsl aBTOPU3UP. TIOTIB30BaTEIEH

2. Ilporoapskonos, A. B. Anropurmsl Data Science n ux npaktudeckast peanusanus Ha Python :
yaebnoe nocodue / A. B. [Ipotoassaxonos, I1. A. ITeuios, B. E. CagoBuukoB. — Mocksa, Bosorna :
WNndpa-Uuxenepus, 2022. — 392 ¢. — ISBN 978-5-9729-1006-9. — TekcT : 31€KTpOHHBIH //
udposoii oOpazoBatenbHblil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/124000.html (nata oopamienus: 21.08.2023). — Pesxum moctyma: s
aropusup. [lonp3oBarenen

3. Yepnspies, C. A. OcHoBbI IporpammupoBanus Ha Python : yue6HOoe moco6ue s By3os / C.
A. YepnbitieB. — 2-¢ u3M., nepepad. u gon. — Mocksa : M3parenscrBo HOpaiit, 2023. — 349 ¢. —
(Boiciiee obpazoBanue). — ISBN 978-5-534-17139-6. — TekcT : anekTpoHHbIN // O6pa3oBaTenbHast
mnatdopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/532446 (nata o6pamenus: 21.08.2023)

4.2.2 CoBpeMeHHbIe NPogecCHOHATBHBbIE 0a3bl JAHHBIX U HH(GOPMALIMOHHbIE
CIPaBOYHbIE CHCTEMBI
Tabmuua 4 — Ilepeyenb coBpeMeHHBIX npodeccuonanbHbIx 06a3 qanubix (CIIBJ) n
uH(popmannoHHsle cipaBouHble cucteMbl (MCC)

No HaumenoBanue CIIB]/]

1 ScienceDirect [ 3neKTpoHHBIN pecypc] : TOJTHOTEKCTOBas 0aza JaHHBIX /
uznatenbeTBo Elsevier. — DnekTpoH. gaH. — Pexxum goctyma:
https://www.sciencedirect.com/, mo moamucke. — 3ari. ¢ IKpaHa

2 SpringerNature [ D1eKTpOHHBIN pecypc] : MOJHOTEKCTOBast 0a3a JIaHHBIX /




Springer Nature Switzerland AG. Part of Springer Nature. — DnekTpoH. qaH. —

Pexxum noctyna: https://link.springer.com/, mo moanucke. — 3arii. ¢ 3KpaHa.
Hanmenosanne MCC

1 Koncynprantllntoc [DneKTpoHHBIN pecypc] : ClipaBOYHO-IIPaBOBasl CUCTEMA

/Komnanus «Koncynprantllmtoc». — Mocksa, [1997-]. — Pexxum pocryma:

nokanbHas cetb CI'Y, mo maposto. — 3ari. ¢ skpana.

4.2.3 HopmaTHBHbIE TOKYMEHTBI
[Tpuka3z Muntpyna Poccun ot 06.07.2020 N 4051 "O6 yTBepxaeHUN
npodeccuoHaIbHOTO cTaHaapTa "CreruanycT mo 6oJabmuM JaHHBIM" (3aperucTprupoBaHo B
Muntocte Poccuu 05.08.2020 N 59174)

4.2.4 iuTepHeT-pecypcbl U Ipyrue 31eKTPOHHbIe HH(POPMAIMOHHbIE HCTOYHHKH
Ne  |HammenoBanue MHTEpHET-PECYpPCOB U 3JEKTPOHHBIX HHPOPMALMOHHBIX HCTOYHHKOB

1. |[udposoii oOpazoBarenbHbIil pecypc IPRsmart : aekTpoHHO-0MOIMOTEYHAS CUCTEMA :
caiit / OO0 Kommnanus «Aii [Tu Dp Meauna». — Caparos, [2010-]. — URL:
http://www.iprbookshop.ru/ (nata oopamenus: 21.08.2023). — Pexxum gocryma: s
aBTOPH3. NIOJIb30BATENIEH. — TEKCT : JIIEKTPOHHBIN.

2. |YHuBepcuTeTckas OMOIMOTEKa OHJIAMH : ANIEKTPOHHO-OMOIMOTEeYHAs cUCTEMa : CalT /
000 «Hekcmenuna». — Mocksa : Jlupekr-Menua, 2001— . — URL:

https://biblioclub.ru/index.php?page=book blocks&view=main_ub (1aTa oOparieHus:
21.08.2023). — Pesxum qocTyma: AJ1s aBTOPH3. MoJIb30BaTeseld. — TeKCT : 3eKTPOHHbIH

3. |O6pa3oBarenpHas miathopma FOpaiT : 31eKTpOHHO-ONOINOTeYHAs CHCTEMA : CalT /
000 «Dnexrponnoe m3narenbcTBo KOpaii». — — Mockga, 2020 — . — URL:
https://urait.ru/catalog/organization/DE41FE6D-0B08-4394-B225-3DD636CCCE1F
(mata oopamienus: 21.08.2023). — Pesxum ocTyma: i aBTOPU3. TOJIb30BaTEICH. —
TekcT : 2NEeKTPOHHBIN.

4, |Kommiekt COYMHCKOTO TOCY/IapCTBEHHOTO YHUBepcuTeTa / KOHCYIBTaHT CTy/IeHTa :
3JIEKTPOHHO-O0KMOIMoTeyHas cucrema : caiit / OO0 «Ilonurexpecype» — DneKTpoHHAs
6ubnnoTeka TeXHUUECKOro By3a. — Mockaa : [Tonurexpecype, 2013 — — URL:
http://www.studentlibrary.ru/catalogue/switch_Kkit/x2019-138.html (nata oGparieHwst:
21.08.2023). — Pexxum qocTyma: AJisl aBTOPH3. ToJb30BaTesel. — TeKCT : SeKTPOHHBIH.

5. |CereBas anekTpoHHasi OMOIMOTEKA KIIACCUUYECKUX YHUBEPCUTETOB «JlaHby : calfT /
OO0 2BC «Jlanb. — Cankr-IlerepOypr, 2009 — . — URL: https://e.lanbook.com/ (nata
obparmienus: 21.08.2023). — Pexxum qocTyma: 1jist aBTOPHU3. MOIb30BaTeNeil. — TEKCT :
JJIEKTPOHHBIN.

6. |Hauumonanwphas snekrponHas 6ubnuoreka (HOb) : @enepanbHas rocynapcTBeHHas
UHpOPMAIIMOHHAS cCUCTeMa : CallT / MUHUCTEPCTBO KyabTypsl PD. — Mockga, [2004-].
— Pexxum mocryma: https://rusneb.ru (mara oopamenus: 21.08.2023). — Pexxum mocryma:
nokanbHas ceTb CI'Y. — TekcT : 3JIeKTpOHHBIH.

4.3 Texkymiasi 4 MPOMEKYTOYHASI aTTECTAIMM 1O THCIUTIIIHHE

Jnst onieHKH CPOPMUPOBAHHOCTH KOMIIETCHIIMA pa3palaThIBAIOTCS OIIEHOYHBIE CPENCTBA IO
JTUCLUTIIUHE.



®dopma U coaepKaHUE TEKYLIEH U IPOMEKYTOUHOM aTTECTallUU 110 IUCLUILINHE PACKPBIBACTCS B
(OHJIE OLICHOYHBIX CPE/ICTB, KOTOPBIN SABJISETCS OTAEIBHBIM JOKYMEHTOM.

O1neHOuHBIE CPENICTBA IO JUCLIUILINHE COAEPIKAT:

- MaTrepuasl Uil TEKYIIEro KOHTPOJIS OLICHKU 3HAHWUM 110 JUCLUIIINHE;

- MaTrepHuasl Uil IPOMEXYTOYHOIO KOHTPOJISA OLICHKH 3HAHUH 110 JUCLUIUIMHE.

- KPUTEPUHU OLICHUBAHUS,

- LIKaJIbl OLIEHUBAHUS.

[IpoMexxyTouHas arTectanusi IPOBOAMUTCS B BUE TecTupoBanus. Tect npenacrasieH B JONUC
Bysa (Bxop ocymiecTBisieTcs 1o NepCcoHU(GUIMPOBAaHHOMY TapoJio). [IpuMeps! BommpocoB Tecta
MIPUBE/ICHBI HIKE:
1. Kaxoii mapamerp B Metoae merge() B Pandas yka3piBaeT, Kak COeIMHATH CTPOKU TaOJIHUIL, KOTOPBIE
HE UMEIOT COOTBETCTBHUS B Ipyroi Tabmure?
Br16epute o1H OTBET:

a. inner

b. left

C. outer

d. right

2. KakoB Oyzer pe3yabTat cieayroniero kojaa B Python?

X=5

y=2

z=1

result=(x -y) **z
print(result)

3. Kakum MeTo10M MOYKHO OOBEIMHUTH HECKOIBKO TaOJIUII C Pa3HBIMHU CTOJIOIAMH, YTOOBI
COXPAaHUTb BCE JAHHbIE?
Br16epute oquH OTBET:
a. join()
b. concatenate()
c. append()
d. merge()

4. B Pandas, kakoif apryMeHT KCIIOIb3yeTCs sl 3aMEHbI OTCYTCTBYIONIMX 3Ha4YeHuit B read_csv()?
BriGepure ouH OTBET:

a. na_replace

b. na_filter

c. fill_na

d. null_replace

5. Kak npou3BoIMTCsI HyMepalus MHICKCHBIX 3HaueHwuii B Python?
Bri6epute o1H OTBET:

a. Haunnas c 1

b. Haunnas ¢ 11006010 MpOU3BOIBHOTO 3HAUCHUS

C. Haunnas c 0

d. Haumnas ¢ -1

6. KoTopblii n3 nepeynciaeHHbIX IPUMEPOB ABISETCA TUIIOM JaHHBIX B Python?
Bri6epute o1H OTBET:

a. Yciosue if

b. Huxa while

c. Cnucok

d. ®yHkms



7. KakoB Oynet pe3ynbTar ciemyromniero koaa B Python?

X=2
y=3
z=4

result =x**y %z
print(result)

8. Kakoit meTon B Pandas ncrionb3yercs Ayt 00beTMHEHHS PE3yJIbTaTOB arperupoBaHus JaHHBIX C
HUCXOIHOMN Tabnuiei?

BriGepuTe oquH OTBET:

a. concat()

b. transform()

c. merge()

d. join()

9. Kakoit meton B Matplotlib ucrionb3yercs a1t moCTPOSHUSI THCTOTPAMMBI ?
Br16epute ouH OTBET:
a. scatter()
b. pie()
c. plot()
d. hist()

10. Kaxoii merox B Pandas ucrionb3yercs st ynanenus 1yonukatoB u3 DataFrame?
BriGepuTe oquH OTBET:
a. drop_duplicates()
b. clean_duplicates()
c. remove_duplicates()
d. delete_duplicates()

11. Kakoii onepaTop UCHOIB3YETCs Ul JOCTYIA K 3JIeMeHTaM B cioBape B Python?
Br16epute oauH OTBET:

a. []
b. {}
c.//

d. ()

12. Jlnst wero mpeaHa3HAYeH METOI train-test split B MarmmmHHOM 00ydeHUH?
BriGepure oauH OTBET:
a. /lnst paznenenus JaHHBIX Ha 00y4arollyto U TECTOBYIO BBIOOPKHU
b. s npeno6paboTKu U OUYMCTKH JaHHBIX
c. Jlnst oieHku 3 PeKTUBHOCTH MOJCIH
d. Jlnst mocTpoeHus iepeBa perieHui

13. KakoB Oynet pe3ynbTar cienyromiero koaa B Python?

x=10
y=3
result=x//y

print(result)

14. Kakoit meton B Matplotlib ucrions3yercs nist 1o0aBieHus: Ha3BaHUs rpaduka?
Bri6epute o1H OTBET:
a. label()
b. title()
c. legend()
d. xlabel()



15. Kakoit meron B Pandas ncnomnp3yercst 1u1st 00beAMHEHHs TaOIuI] 110 UHAECKCaM?
BriGepute oquH OTBET:
a. append()
b. merge()
c. concatenate()
d. join()

16. Kakoii meton B Matplotlib ucrions3yeTcs /uisi ”3BMEHEHHS [BETa JIMHUK rpaduka?
Br16epute ouH OTBET:

a. plot()
b. line()

c. set()
d. color()

17. Kaxoii meron B Matplotlib ucnons3yercs mist usmeHenust pasmepa rpaduka’?
Bribepure oauH OTBET:
a. resize()
b. scale()
c. figsize()
d. size()

18. [Inst yero npeana3znauena 6udauoreka NumPy B Python?
Bri6epute ouH OTBET:
a. Peanusanus anropuTMOB MallimHHOTO O0YYEHHSI
b. BeimonHeHne MaTeMaTu4ecKux Orepanuii HaJ MacCUBaMU
c. Ouncrtka u nmpenodbpaboTKa JaHHBIX
d. Co3nanue BU3yaln3aiuy JaHHBIX

19. Kakoii Tun nanHsix B Python ucnonps3yercst ast XpaHeHus map KIo4-3HauyeHue?
BriOepute oauH OTBET:
a. Koprex
b. Criucok
c. CioBapb
d. MHOXecTBO

20. Kaxkoii metox B Pandas ucnionb3yercs A BEIYUCICHUS CYMMBI 3HAUE€HUH CTOJI01A B
TPYNIUPOBKE JaHHBIX?

Bri6epute o1H OTBET:

a. sum()

b. max()

c. count()

d. mean()

21. Yro takoe naaekcupoBanue B Python?
BriGepure ouH OTBET:
a. Croco0 1ocTymna K KOHKPETHBIM 3JIEMEHTaM B CTPYKTYpE JaHHBIX
b. MeToa o0beAMHEHHS IBYX CTPYKTYP AaHHBIX
¢. MeTroa COpTHPOBKH JTAaHHBIX
d. Crioco0 u3MepeHus pazmepa CTpyKTyphl JaHHBIX

22. Yto MPOUCXOAUT, €CJIH BbI IBITACTCCh MMOJTYUYUTHb JOCTYII K UHACKCY, BBIXOAAIICMY 3a MPCACIIbI
Python?

Bribepure oauH OTBET:

a. ABTOMaTH4€eCKH J10OaBIseTCsl HOBBII 3JIEMEHT B CTPYKTYPY JAaHHBIX

b. Unaekc nepexoauT Ha Apyroi KOHEI CTPYKTYPBI JaHHBIX



c. Munekc urHopupyercs, U 3HaYCHHE He BO3BPAIASTCs
d. Beigaercs ommOka

HIkaJjabl 1 KPUTEPUHU OLEHKHU
[IpoBepky kauecTBa (hopMHPOBAHUS KOMIIETEHIIUH CTYJAEHTaMU 00ecrieunBaeT OaibHO-
pPEHUTHUHIOBasi CUCTEMA OIICHKU pe3yibTaToB. baibHO-pedTHHIOBasi CUCTEMa OCHOBBIBACTCS Ha
MHTETrpalbHOM OLIEHKE PEe3yJIbTaTOB BCEX BUIOB YyU€OHOM NESATENLHOCTH CTYIEHTOB B X0JI€
OCBOCHHS UMU AUCIUIUIMHBL. banbHO-pEUTUHIOBasE CHCTEMA OLIEHKH PE3yIbTaTOB MPAKTUKU

IIpcaAcCTaBJICHA HUKC

IMoka3aTenu oueHKHU
pe3yJbTaTOB MPAKTUKHU

Hopma 6annos
«OLIEHKa»

IIpumeyanue

Texkymmii KOHTPOJIb

1. ITocerraeMoCTh 3aHATHH

CTYACHTOM

«oTIyHO» — 12
«xopomio» — 8
«YIOBIETBOPUTEIIHHO» —
6
«HEY/IOBJICTBOPUTEIILHOY
-0

PaccuuteiBaeTcs Kak
MPOIEHT MOCEICHMI
CTYACHTOM 3aHSATHUH,
YMHOKCHHBIN Ha 12

2. Beimonuenue
J1a00paTOPHBIX pabOT

«OTIIMYHOY — 48
«xopormio» — 40
«YIOBIICTBOPUTEIIBHO» —
30
«HEY/IOBJICTBOPUTEIIHHOY
-0

Cymma OasioB 3a
BBITNIOJTHEHHE BCEX
1a00paTOPHBIX pabOT
U KOHTPOJIbHBIX
3aJaHui

HpOMe)KyTO‘{HaH arrecranus

3. 3agaHus K dK3aMeHY

«oTiimuHo» —40
«xopomro» — 32

«YHAOBJICTBOPUTCIIBHO» —
24

OTBeThI Ha 33/1aHUS C
pa3IMYHBIMU
BECOBBIMU

KO3 puImeHTaMH

«HCYHOOBJICTBOPUTCIIBHO»
-0

PaboTa cTyIeHTOB 1O IUCIUIUIMHE OLICHUBACTCS OLIEHKAMU: «OTIMYHOY, «XOPOILIO»,
«yZIOBJIETBOPUTEIIBHO», «HEYAOBIETBOPUTEIHHO)» (OLIEHKA BBICTABIISETCS HA OCHOBE OaJIbHO-
PEUTHHTOBOM CUCTEMBI).

IMopsinok onpeneseHusi peHTHHIOBOM OLEHKH IO JMCHMILJIMHE

— PeliTuHroBas cucteMa OLIEHKH CTY/IEHTOB OCHOBaHa Ha 1ojcyere 06aaioB, «3apabOTaHHbBIX»
CTYJEHTOM B IIEPUOJ] OCBOCHUSI TUCIUTIINHBI.

— CTyzieHT B cyMMe MOKeT nostyuuTh He 6osee 100 6amioB. bonbryto yacTe 6aiioB OH Mojiyyaer
3a paboTy B epuoj 00y4yeHHs B TEUEHHE CEMECTPA, MEHBIIIYIO YacTh — BO BpeMsl IPOMEKYTOUHOMN
aTTeCTallUu.

— Cucrema J1oy1kHa OBbITh JIOBE/IEHA J0 CBEJCHUS KaXKJI0T0 CTY/A€HTa J0 Havaja JaHHOTO BU/1a
MIPaKTUKH.

- CTyZeHT, HE CIaBIINI KYpCOBOM MPOEKT, /10 HK3aMEHa HE JOMYCKaeTCs

IIkana oneHKH 3HAHU
Konuuecmeso b6annoeg 5-6annvuas oyenounasn wkana

85-100 6amoB «5» - OTIIMYHO

70-84 6amtoB «4» - XOpOIIIO

56-69 6am10B «3» - yIOBIETBOPUTEIHHO

Jlo 55 6anmnoB «2» - HEy1OBIETBOPUTEIBHO

5 YCJIOBUS OCBOEHMUS U PEAJIN3ALIUU JUCLHUIIJINHBI

5.1 MeTroanuyeckue peKoOMeHAAIUN 00YYAKIIHUMCS M0 U3YyYeHHI0 TUCITUTIHHBI
B teuenmne cemectpa CTYIEHTHI OCYIIECTBISIOT YUeOHbIE ACWCTBUS HA JIEKIIMOHHBIX U JIabopaTop-
HBIX 3aHATHUSAX, YCBAUBAIOT U MOBTOPSIOT OCHOBHBbIE MOHATHS. KOHTponb 3pPexkTHBHOCTH caMOCTOs-



TEJNBbHOM paboTHl CTYACHTOB OCYLIECTBISIETCS IyT€M IPOBEPKH OCBOCHUS MMM Y4YeOHBIX 3aJaHUM,
IIPESYCMOTPEHHBIX JJIS1 CAMOCTOSATENBHON OTPaObOTKH.

[IpenoaBanue u U3ydeHne yueOHON AUCIUIUINHBI OCYIIECTBIISIETCS B BHJIE JIEKIIMOHHBIX U J1a00-
PaTOPHBIX 3aHATUH, TPYNIIOBBIX U MHIUBUAYAIbHBIX (POPM PabOThI, CAMOCTOSTEIBHON PabOThI CTYAEH-
TOB.

Metoanyeckre peKOMEeHIaUH 10 TOATOTOBKE CTYJEHTOB K JJAOOPAaTOPHBIM 3aHATHUSM.

Jlnist TydIiero yCBOGHHUSI M 3aKpEeIUICHUs] MaTepualia 1Mo JaHHOW JUCIMIUIMHE CTy/AeHTaM Heo0Xo-
IMMO Hay4yuTbcs paboTaTh C quTeparypoid. M3yyeHne QUCLMIUIMHBI IPEANoiaraeT B TOM YUCe OTcle-
KMBaHUE MyOJUKAIMHA B IEPUOIUYECKUX U3IaHUX U paboty ¢ Internet.

IIpu nmoaroroBke K 1a00paTOPHBIM 3aHIATUSAM CTYJEHTHI TOJKHBI U3yYUTh PEKOMEHIOBAaHHYIO JIU-
TepaTypy, OTBETUTH Ha BONIPOCHI U BBHIIIOJHUTH BCE 3aJIaHUs I CAMOCTOATENbHOM paboTsl. [Ipu moaro-
TOBKE 11€JI€CO00Pa3HO Ha OCHOBE M3YyU€HUs] PEKOMEHIOBAHHOMN JINTEPATYphl BHIIUCATH B KOHCIIEKT OC-
HOBHbBIE€ KaTETOPUU U MOHATHS 110 Y4€OHON NUCLUUIUIMHE, IOJrOTOBUTH PA3BEPHYTHIC INIAHBI OTBETOB U
KpPaTKO€ COACPKAHHUE BBIIIOJHEHHBIX 3aJaHUMN.

Mertoanyeckie PEKOMEHAAWU CTYACHTaM II0 OpraHU3allil CaMOCTOSITEIbHOH pabOThl MO
U3YYEHHUIO JINTEPATYPHBIX HCTOYHUKOB.

[Tpu opranuzanum caMoCTOATENBHON paboThl, ciaeayeT oOpaTHTh 0c000e BHUMaHUE HA PErylsp-
HOCTb U3y4YCHMsI TUTEepaTyphl. B neproa u3ydeHus IUTepaTypHbIX HCTOUHUKOB HEOOXOMMO TaK )K€ Be-
CTH KOHCIIEKT. B ciydae 3aTpynHeHuil He00X0AMMO 00paTUTHCS K MPENOJaBaTEeNIO 3 Pa3bsICHEHUSIMHU.

Metoaudeckue peKOMEHIALNUN CTYJEHTaM 110 IOATOTOBKE K DK3AMEHY

[Ipu moAroToBKE K 3K3aMeHy cieayet pykoBoacTBoBaThes PII/I. CTyneHT nomkeH uMETh B BUAY,
YTO HEKOTOPBIE BOIPOCHI, UMEIOIIHECS B IIPOIPaMME, BBIHOCSTCS Ha CAMOCTOSTEIbHOE U3YUEHUE.

Ha sk3ameHe CTyJeHT IOJKEH IT0Ka3aTh 3HAHUE COJEP:KaHMS MpeIMeTa, TEPMUHOJIOTUN, YMEHHE
CcBOOOJHO omepupoBaTh e€r0. Ilpu NOAroTOBKE K OTBETY Ha SK3aMEHE CTYICHTY pa3peleHo
[I0JIb30BaThCs pabouell mporpaMmon JUCUMIUIMHBL. Ecium CTyaeHT npu OTBETE Ha BOIPOCHI
3aTPYJHAETCS C CAaMOCTOATEIbHBIM M3JI0KEHUEM MaTepualla, IPernoAaBaTeib UMEET NPaBo 3a4aTb eMy
pSA BOIIPOCOB, MOOYXKIAIOIIMX U HANPABISAIOLIMX CTYJEHTOB K IIOJIHOMY BBICKA3bIBAaHUIO IO JIAHHOU
TE€ME, B Clly4ae, €CJIM OTBETHI HAa 3TH BOIPOCHI MCUEPIIBIBAIOT TEMY, OLICHKA 3a OTBET HE CHH)KAETCH.
Bricka3biBaHUs CTY-[JE€HTOB JI0JIKHBI COOTBETCTBOBATh CYyTH BOIIPOCA, OBITh JIOTMUECKU BHICTPOEHHBIMH,
JI0Ka3aTelbHO pPac-KpbIBaTh OTHOIIEHHWE OTBEYAIOIIEro K HM3jaraeMoil mpobieme, BBIBIATH JHYHYIO
TOYKY 3PEHHUS Ha UC-TI0JIb30BAHUE TEX WM HMHBIX IOJOKEHHM TEOPETUYECKOr0 Kypca B MPAKTUYECKON
pa0ore.

[IpomexyTouHas aTTecTalus MOXKET ObITh BBICTABII€HA CTYIEHTY IO pe3yibTaTaM (henepaabHOro
uHTepHeT TectupoBanus (OII1O, UHTEpHET TpeHaKePBbI).

5.2 Opranu3anusi cCaMOCTOSATEIBLHOI PadoThI CTYAEHTA MO TUCIUIIIHHE

CaMocTosTenbHast paboTa CTy/IeHTa SBISETCS KIIOYEBOM COCTABIISIONIEH y4eOHOro mpolecca, Ko-
TOopas omnpeaenseT GOPMUPOBAHNE HABHIKOB, YMEHUN M 3HAHUH, MPUEMOB MMO3HABATEIBLHOM JIEATEIHLHO-
CTH U oOecIieyrBaeT HHTepeC K TBOPUECKOH padorte.

Opranuzaiys caMOCTOSTEIHbHOM PaOOTHI CTYJIEHTOB OCYIIECTBIISETCS 110 TPEM HAMPABIICHUSIM:

- OMpeJIelIeHHe 1eNH, TPOrPaMMBI, TJIaHA 3a/IaHUs WIH PabOThI;

- CO CTOPOHBI MPENnoAaBaTelisl CTYACHTY OKa3bIBACTCS MOMOIIb B TEXHUKE M3Y4YEHHUs Marepuala,
mo0ope IUTepaTyphl sl O3HAKOMIICHHUS M HAIMMCAaHUS KYpPCOBOUM pabOThI, TPOEKTa,;

- KOHTPOJIb YCBOCHHUS 3HAHUH, MPUOOPETCHHS HABBIKOB MO IHCIUIUIMHE, OIIEHKA BBHITIOJHEHHON
KypCOBO#1 pabOThI, TPOEKTA.

Mepamu 1m0 00ECTIEYCHHUIO BBIMOJTHEHUSI 00YUYaAIOIUMHUCS BCEX BHIOB CaMOCTOSATEIHLHON padOTHI
SIBJISIFOTCSL:

- gaymune noMentenni gt CPC;

- obecrieueHne cpeICTBAMH BBIYHCIUTENLHON TEXHUKH, IPOTPAMMHOE 00ECTIIEUCHHUE;

, PEKOMEHJIallU 110 PEIICHUIO THTIOBBIX 3aj1a4, 00pa3IioB 0T4eToB O BhimoaHeHnu CPC u T.11.;

obecrieueHre yueOHO-METOIMYECKON U CIIPABOYHON JTUTEPATypOil BCEX BHUJIOB CAMOCTOSITEIHLHOM
pabotsl (mocobust B DOUC By3a).



5.3 Oco6eHHOCTH MPenoJaBaAHUS M CHUTLIHHBI

Hpenoz[aBaHHe AUCHUIINIMHBL  BCACTCA C HNPHUMCHCHUCM JJICMCHTOB CICAYIOIIUX BUI0B
00pa3oBaTeNbHBIX TEXHOJOTHH: B mensiX MaKCHMalbHOTO YCBOCHHS IUCHUILIMHBI HCIHOJIB3YIOTCS
CIICAYIOIINE TEXHOJIOTHH 00y-YEeHUS:

- Jlekuust - y4eOHOE 3aHATHE, COCTaBIAIONIEE OCHOBY TEOPETHUECKOro OOy4YeHUs u
AAar0mICe CUCTEMATU3UPOBAHHBIC OCHOBBI HAYYHBIX 3HAHUU 110 AUCHUIUIMHE, PACKPBIBAOIICC COCTOAHUC
U Tep-CIIEKTHBBI DPa3BUTHS COOTBETCTBYIOIIEH OOJIACTH HAyKM W TEXHHKH, KOHICHTPUpYIOIIEe
BHUMaHHE OO0y-4aroIIUXCsi Ha HaubOoJee CIIOKHBIX, Y3JIOBBIX BOIPOCAX, CTUMYIHPYIOIIEE WX
MIO3HABATEIbHYIO JAEATENb-HOCTh M CIIOCOOCTBYIOMIEEe (OPMUPOBAHUIO TBOPYECKOTO MBIIILICHHS.

- JIaGopaTopHast paboTa - COBMECTHAs JEATEIbHOCTb CTYAECHTOB B IPYIIIE IOJA PYKOBO-
CTBOM JIM/Iepa, HAIIpaBJICHHAsl HA peleHne oOIIel 3aauu MyTeM TBOPYECKOTO CIOXKEHUS PE3YJIbTaTOB
I/IHI[PIBHI[yaJIBHOfI paGOTbI YJICHOB KOMaH/bI C ACJIICHUEM MOJTHOMOYHM U OTBETCTBEHHOCTH.

- CamocrosiTenbHas paboTa CTyJeHTa, IpeayCMaTPUBAET BBHIIOJIHEHHE PaOOTHI - 3a7aHue,
KOTOpoe TpeOyeT OT CTYJeHTa BOCIPOM3BEACHUS U/UIH 00pabOTKU MOy4eHHON paHee HHPOPMAIUH B
dopme, onpenensaeMoil mpenogaBaresieM, 1 TpeOyIoIIeH, Kak IPaBUI0, TBOPYECKOTO MOAXO0/1a.

- KypCOBOE IIPOEKTUPOBAHUE

[IpenogaBaHue UCUUILIMHBI ONHMPAETCS HAa COBPEMEHHBIH IMOIXOA K OOYYCHHIO M OpPHUCH-
TUPYETCs HAa BHECEHUE B IIpoliecc 00yueHHsI HOBU3HBI, 00YCIOBICHHON 0COOCHHOCTSIMH TUHAMUKH Pa3-
BUTHS KHU3HU U JIEATEIBHOCTH, CICHIN(UKON Pa3IMYHBIX TEXHOJIOTHH 00y4eHHUs ¥ MOTPEOHOCTSIMU JINY-
HOCTH, OOIIeCTBA W TOCyJapcTBa B BBIPA0OTKE y 0O0y4aeMbIX COIMAIBHO IIOJIC3HBIX 3HAHUH,
yOeXKIeHU, YepT M Ka4eCTB XapaKTepa, OTHOILCHUHN U OIbITa TOBECHUSI.

HpOBCIleHI/Ie BCCX BHUJ0OB 3aHATHHI Ipu npernogaBaHuv AUCHUILINHBI, IIPOBEACHUC KOHCYHBT&HHﬁ,
NPOMEXKYTOUHAsI U TEKyIIasl aTTecTalls BO3MOKHA C MPUMEHEHHS 3JICKTPOHHOTO O0OYYEHUs U JICTaH-
ITHUOHHBIX O6pa3OBaT€J'IBHI)IX TEXHOJIOTHH.

54 MaTepI/IaJIbHO-TeXHI/I‘leCKOC o0ecneyeHue AUCHHUIIJIMHBI

1. JIeKIIMOHHBIE 3aHATHSA: KOMIUIEKT SJIEKTPOHHBIX NpPE3CHTAIM/CIIaliioB, ayIuTOpus,
OCHAIlleHHasl TPE3eHTALMOHHON TEXHUKON (TIPOEKTOP, KpaH, KOMIBIOTEP/HOYTOYK)

2. JlaGoparopHble 3aHATHS: KOMIIBIOTEPHBIH Kiace, 1abopatopust [1uTO

3. IIpouee: paboyee MecTO MpernojaBaTensi, OCHAILIEHHOE KOMIIBIOTEPOM C JIOCTYIIOM B

WNutepuer, paboure Mecta 00ydyaromMXCs, OCHAIICHHBbIE KOMIbIOTEpaMU C JocTynioM B MHTepHer,
MpeHa3HauYeHHbIe ISl pa0OTHI B 3JIEKTPOHHOM 00pa3oBaTensHOM cpene, BoimonHenus CPC.
4. [epeveHs MUIIEH3MOHHOTO ¥ CBOOOIHO PacpOCTPaHsIeMOro MPOrpaMMHOTO 0OECTIeYeHNsI, B TOM
YHCIie OT€YECTBEHHOTO MTPOM3BO/ICTBRA !
Tabmuia 6 — [lepedeHp mporpaMMHOTO O0OeCTIEUSHUS

Ne Ilepeuens [10

PEJ] OC

Anaconda

Python ¢ uarerpupoBanHoii cpenoit pazpabotku (Pycharm).

1

2

3 Rstudio
4

5

LibreOffice

5.5 MeTtoauueckoe odecriedeHne 00pa3oBaTeIbLHOIO NMpoiecca AJsi 00ydeHust
HHBAJINIOB U JIMI ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

VYcioBusl OpraHM3allid U COJepKaHue OOy4YeHUsT M KOHTpOJS 3HAHWNW MHBAJIUIOB U
oOyuatomuxcst ¢ OB3 o nucnumuivHae onpeaesnstoTcs NporpaMMoi TUCHUIUINHBI, aJalTHPOBAHHOM MPH
HE00XOAUMOCTH /7151 00Y4EHUS YKa3aHHBIX 00Y4atoLIXCsl.

Opraam3anus oOydeHHs], TEKyIIeH W TPOMEKYTOYHOW aTTeCTAlliH CTYIECHTOB-WHBAIUIOB H
ctyneHToB ¢ OB3 ocymecTBisieTcss € y4e€TOM OCOOCHHOCTEH TCHXO(U3MUECKOTO pa3BUTHS,
MHIUBUAYAIBHBIX BO3MOKHOCTEH M COCTOSIHUSA 3/I0POBBS TAKUX 00YJarOIIUXCS.




Hcxons m3 mcuxo(u3M4YecKoro pasBUTUS M COCTOSIHUS 3JI0POBbSI CTYACHTOB-MHBAJIHIOB H
cryaenToB ¢ OB3, opraHu3yroTcs 3aHATUS COBMECTHO C JPYTMMHU OOYYarOIMMUCS B OOLIMX Ipymmnax,
UCTOJB3Yysl COIMANbHO-aKTUBHBIE M pe(IIEKCHBHbIE METOABI 00ydeHHus co3faHus KOoM(OpTHOTro
MICUXOJIOTUYECKOT0 KJIMMaTa B CTYAE€HYECKOHM IpYIIe WU, IPU COOTBETCTBYIOLIEM 3asBICHUU TaKOTO
00yyJaromerocsi, o HHIMBUAYAILHOW TpOrpaMMe, KOTopast SBJISIETCS MOAU(DUIIMPOBAHHBIM BapHaHTOM
OCHOBHOH pabodyel MmporpamMmbl AUCUUIUIMHBL. IIpu 3TOM copepikaHue MporpaMMbl JUCLMILIMHBI HE
u3MeHsierca. M3MeHsoTes, Kak npaBmio, (popMbl 0OydeHHs M KOHTpPOJIS 3HaHWUH, 00pa3oBaTelbHBIC
TEXHOJIOTUH U AUJAKTUYECKUE MaTepUabl.

OOyueHue CTYIEHTOB-UHBAIUIOB U cTyAeHTOB ¢ OB3 Takke MOXET OCYIIECTBISATHCS
WH/AMBUYAJIBHO W/WIH C IPUMEHEHUEM JUCTAHIIMOHHBIX TEXHOJOTHIA.

JucrannuonHoe oOyueHre oOecreurBaeT BO3MOKHOCTh KOMMYHHKAIMHA C MpernojaBareieM, a
TaK k€ C JPyruMH 00yyaeMbIMH ITOCPEICTBOM BEOMHAPOB (HAaIpUMEp, C UCIOJIb30BAaHUEM IIPOTrpaMMbl
Skype) , 9T0 crIOCOOCTBYET CIUIOUEHHIO TPYIIIIBI, HAIPABISAET YUeOHYIO TPYIITy HAa COBMECTHYIO paboTy,
00CyX/IeHUEe, IPUHATHE IPYNIIOBOIO PEIICHUS.

B yuebHOM mpomecce Uil TOBBILICHHS YPOBHS BOCHPHUSATHS W TepepaboTKU  y4eOHOM
uHpOpMallUU CTYACHTOB-MHBAIMIOB M cTyaeHToB ¢ OB3 mnpumenstorcs MyJlbTUMEIUNHBIE U
CIELMANN3UPOBAHHBIE TEXHUUECKUE CPEACTBA MpUeMa-nepenayd yueOHoi MHPOpMalul B JOCTYITHBIX
dopmax Juid CTYJEHTOB C DPa3JUYHBIMU HapyLICHUSMH, OOECleuHMBaeTCs BBINTYCK albTEpPHATHBHBIX
(dbopMaToOB MEYATHBIX MAaTEPUATOB (KPYMHBIA MIPHUQT), JIEKTPOHHBIX O00pA30BaTEIBHBIX PECYpCOB B
¢dopmax, aJaNTUPOBAHHBIX K OrPAHUYEHUSAM 3]I0pOBbs OOYyYarOIIMXCs, HaJIMYUe HEOOXOAUMOro
MaTepUaIbHO-TEXHUUYECKOTO OCHAIICHHUS.

[Ton6op u pa3paboTka yueOHBIX MaTepHaOB MPOU3BOAUTCS IPENojaBaTesieM € Y4eTOM TOro,
9TOOBI CTYACHTHI C HAPYIICHUSIMH CITyXa MOJIydald UHPOPMALUIO BH3yaIbHO, C HAPYIICHUSIMH 3PCHUS
— ay/lMaJIbHO (HampuMep, ¢ UCIOJIb30BaHUEM IIPOrPaMM-CUHTE3aTOPOB PEUH).

Jnsg  ocyuiecTBieHMsT NPOLEAYp TEKYLIEro KOHTPOJSI YCHEBAEMOCTH M IMPOMEKYTOUHOMN
arrecTauuu oOydaromuxcs MHBaIUMAOB U Jul ¢ OB3 ¢(oHx OLIEHOYHBIX CpeACTB HO AMCLUIUIMHE,
MO3BOJISIOMIMN OIICHUTh JOCTIKEHHE MMHU PE3yJIbTaTOB OOYyYEHHS W YPOBEHb C(HOPMUPOBAHHOCTU
KOMIIETEHIMH, MpelyCMOTPEHHbIX Yy4eOHbIM IUIAaHOM U paboyeld nporpaMMol JIUCLMILIMHBI,
ajanTupyercs Ui 00yJarolMXcsi MHBAJIUOB U JIMI[ C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10pOBbS C
YYETOM HHAMBHUIYalbHbIX IMCHXO(U3NOJOTHUECKUX OCOOEHHOCTEeH (YCTHO, MMCbMEHHO Ha Oymare,
MIMCBMEHHO Ha KoMIiploTepe, B ¢opMe TecTupoBaHus U T.m.). IIpu HeoOxomumocTu oOydaroumumcs
IIPEIOCTABIIAETCS AOMOJHUTENBHOE BPEMsI JUIsl IOATOTOBKHU OTBETA IPU MIPOXOKICHUH aTTECTALMH.



IIpuioxkenne k padoyeii nporpamMme JMCIHIIIHHBI

09.04.03 IIpuxkaagnas nuapopmaruka (Mmarucrparypa), UnpopMannoHHo-aHATIUTHYECKOE

olecrieyeHre NPUHATHS PelIeHUH

AHHOTALIUSA
paboueii MporpaMMBbl JTACIUTLIMHBI
Anaimmtrka njagusix B Python

AUCTMITIIMHA YaCTH V‘IG6HOFO IJ1a”Ha, d)ODMPIDVCMOﬁ YYaCTHUKaMH O6D330B3T€J'IBHBIX OTHONICHUH, .

Ouynas hopma 00yueHus

O01mas Tpy10eMKOCTh
aucuunanabl (3ET /
qJac.)
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Hesab n3yyeHus

OCBOCHHEC 06y‘Ia}OIlII/IMI/IC$I COBPEMECHHBIX TEXHOJIOTUM s O6pa6OTKI/I W aHaJIu3a I/IH(l)OpMaHI/II/I n
3(1)(1)6KTI/IBHLIX METOOOB €€ O6pa6OTKI/I C IPUMCHEHUEM COBPEMCHHBIX BBIYUCINUTCIIbHBIX

JAUCIHUIIIINHBI o
[TeXHOJIOT Uil

Conaep:xanue BeeneHue B 3a1a41 aHAIUTUKY JAHHBIX U UCKYCCTBEHHOTO MHTEIIEeKTa; CTPYKTYpHI JaHHBIX;

AMCHUILITHHBI IPabota ¢ unmexcamu;, TpaHchopManusa 1 OYUCTKA JaHHBIX; MaTeMaTHYeCKUE ONCPALIUH C
ImaHHbIMK; OTiepay 00beIMHEHNs JaHHBIX; ATrperupoBaHie JaHHbIX; Bu3yanu3anus JaHHbBIX;

dopmupyemble [1K-4; I1K-5; I1K-6

KOMIIeTeHIMH (KObI)

Koawbl n ITK-4.1 leMOHCTpHUPYET 3HAHUE METOIOB Pa3pabOTKU HH(GOPMAIIMOHHBIX, 0OBEKTHBIX,

HANMEHOBAHME JIOKYMEHTHBIX MOJieJIel OpraHU3aIiii; METON0B, CPEJICTB U NPAKTUK INIAHUPOBAHUS,
OpTaHM3aIH, TPOBEJICHNS M BHEAPCHNS HAyYHbBIX HCCIICIOBAHUM U OIBITHO-KOHCTPYKTOPCKHX

HHAUKATOPA paspadorok; [1K-4.2 AHanm3upyeT Hay4dHyIO IPOOIEMATHKY U IPUMEHSET METO/IBI Pa3pabOTKH

AOCTHKEHHS MH(OPMALUOHHBIX, 00BEKTHBIX, JOKYMEHTHBIX MOJIeel NpeANpUsTHii; IPUMEHSET METOb! U

KOMIICTCHIINNA CpelcTBa IUIAHUPOBAHMS, OpraHU3aLK, IPOBEACHHUS U BHEIPEHHS HAYUYHBIX UCCIENOBaHUN U
OTIBITHO-KOHCTPYKTOPCKHUX pa3paboTok; [1K-4.3 IIpuMeHsieT HaBbIKM OpraHU3alnuy BHEIPEHH
PE3yJIbTATOB HAYYHO-HCCIIEA0BATENBCKIX H ONBITHO-KOHCTPYKTOPCKHUX PadoT; aHATH3HPYET
BO3MOYKHBIE 00JIaCTH IPUMEHEHHS pe3yIbTaTOB HAyYHO-UCCIEN0BATEIbCKIX U ONBITHO-
KOHCTPYKTOPCKHX Pa0OT; MPOBOANT aHAJIHU3 HOBBIX HAIPABICHUI U MPOBOJIMUT UCCIIEOBAHNS B
cooTBeTcTBYIoIIeH oOnacty 3HaHuil; [1IK-5.1 JleMoHCTpupyeT 3HaHHE THIIOB 3a/1a4
HCKYCCTBEHHOTO MHTEIUIEKTa U MeTo10B ux pemenus; I11K-5.2 Beibupaer agexkBaTHbIE METOBI
penieHus 3anad uckycctseHHoro unresuiekra; [1K-5.3 Brnageer HaBbikaMu mpuMeHEHUS
MHCTPYMEHTAIBHBIX CPEJICTB JIJISl pelIeHHs 3a1a4 UCKyccTBeHHOTO nHTe/ekTa; [1K-6.1 CtaBut
3371241 110 pa3paboTKe WM COBEPIICHCTBOBAHHMIO METOIOB M AJITOPUTMOB ISl pELICHUS
KOMILIeKca 3a1aq npeametHoit oomactw; [1K-6.2 TIpuMeHseT HHCTpYMEHTAIbHBIE CPEIIBI,
MPOTPaMMHO-TEXHUYECKHE TUIAT(GOPMBI JUIsl peIIeHUs 3a/1a4d IPeIMETHOM o0macTy ¢
IPUMEHEHNEeM UCKyccTBeHHOTOo HHTeIutekTa; [1K-6.3 CriocoOen pazpabaTsiBaTh alIrOpUTMEL U
MPOTpaMMHBIE CPECTBA [UIS PEIIeHNS 3a4a4 B 00JIaCTH CO3/1aHHS ¥ IPUMEHEHHUS
WCKYCCTBEHHOT'O MHTEILIEKTa

JIdCOMIIHHBIL, KoruntupHas 6M3Hec-aHAIUTHKA, DKCIEPTHBIE METOABI HAyYHBIX HCClIeoBaHuH, Teopus

y4acTBYIOIIHE B CHCTEM M CUCTEMHBIN aHaJIH3 (l}pO}lBI/IHyTLIIfI YpOBeHb), VIHTeNIeKTyaIbHbIE CHCTEMBI
MO IeP>KKY IPUHATHSA perneHni, CHCTeMbl HCKYCCTBEHHOT0 HHTEIIEeKTa, [Ipeaaumiomuas

¢dopmupoBanumn paKTika

KOMIIETCHIIUN

O0pa3zoBaTejbHbIE - Jlexmst; JlaboparopHas pabota; CamocrosiTenbHas paboTa CTyJIeHTa

TEXHOJIOInn

dopma OK3aMeH

NPOMEKYTOYHOM

aTrecTanumn
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