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1. Heau u 321244 OCBOEHUS IMCUUILTHHBI/MOLY IS

HCJIBIO AJUCHUIINIMHBI ABJISIETCSA OCBOCHHUEC 06y‘-IaIOH_II/IMI/ICSI HAaBBbIKOB paGOTBI C 60.HBI_HI/IMI/I
JTaHHBIMHU, UX 00pa0OTKON U BU3yaIH3aIlMe Ha COBPEMEHHOM SI3bIKE MTPOrPaMMHUPOBAHUS HA TIPUMEPE
Python.

3amaun JUCIUILUINHBI:

1. ®opmupoBaHHEe HABBIKOB BIIAJICHUSI OCHOBaMHU IIporpaMMupoBanus Ha Python.

2. ®opMupoOBaHHE U Pa3BUTHE YMEHUI IPOBOUTH KAUE€CTBEHHBIN aHAIN3 JJAHHBIX C TPUMEHEHHEM
CTaTUCTHUKH, UCTIOIb30BaHUS OMOIMOTEK M MOJTYJICH JUIsl yCKOPEHHOI 00pabOTKH TaHHBIX.

3. (DOpMI/IPOBaHI/Ie HAaBbIKOB ITPCA0CTABJICHHA OOJIBIIINX U CIIOKHBIX Ha60p0B JaHHbIX B IIPOCTOM U

HarjisiJHoM BHUJC.

2. Mecto nucunniimusl B ctpykrype OIIOII BO

Hucnunnuna «Python s ananu3a JaHHBIX: BBEACHHE» OTHOCUTCS K JUCHUILTUHAM YacTu bioka
1, oGs3aTenbHOM YacTu 00pa30BaTEIbHBIX OTHOUICHUH y4eOHOTO IJIaHa.
Heo0xoquMbIMe yCITOBUSIMU JIJTI OCBOSHUS TUCIIATIIIMHBI SIBIISIOTCS:
3HaHus:
— JMHEHHas W BEKTOpHAs aiareOpbl, TEOpUS BEPOSTHOCTH, IJIEMEHTHI MaTEMaTHYECKON
CTaTHCTHKH,
— OCHOBBI TeOpUH UHGOPMAITUU U KOJTUPOBAHUS.
YMeHus.
— HCTOJB30BaTh MPOTpaMMHBIE CPECTBA pealn3auu HHPOPMAIIHOHHBIX MPOIECCOB;
—  HCIIOJI30BaTh JIOKAJbHBIE U TNI00AILHBIE CETH.
Bnanenne:
— HaBBIKOM TEMAaTHYECKOTo MoKcka HHPOpMAINKU U aHHOTUPOBAHUS UCTOUHUKOB;
— CHOCOOHOCTh TMPUMEHSTh CHCTEMHBIM MOAXON TNPU PEIIEHUH 33aJad MO COCTaBICHUIO
MIPOrpaMM.
CopepxaHue TUCIUIUIMHBL SIBISETCS JOTHYECKUM MPOJOIDKEHHEM COACPKAHUS JTUCIUTUINH

«Matematukay, «MHpopmaTuka», «IIporpammupoBanue».

3HaTh: OCOOCHHOCTH CUCTEMHOTO i KPUTUYECKOTO MBILIICHHUS;
METO/IbI TOCTAHOBKH M PEILIEHUS 33/1a4;
MpaBUiIa JI0KAa3aTelIbCTBA M ONPOBEPKEHHS CY)KICHHWH B HAy4HOU, MPOPECCHOHAIBHONW M MOBCEIHEBHOM

MIPaKTHKE.



YMeTh: BEIOMpaTh HHOOPMAIIMOHHBIE PECYPCHI sl IOUCKa HH(OpMAIIMK B COOTBETCTBUH C ITOCTABICHHON
3aJ1a4cii;

OIIEHWBATh COOTBETCTBUE BEIOPAHHOTO MH(GOPMAITMOHHOTO PECypca KPUTEPHUSM ITOTHOTHI U Ay TEHTHYHOCTH;
CHUCTEMAaTHU3UPOBaTh OOHAPYXEHHYI0 HWH(QOPMAIIMIO B COOTBETCTBUH C TPEOOBAaHUSAMH U  YCIOBUSIMHU
TMOCTaBJICHHOM 3aJa4H;

BEISIBIISITh CHCTEMHBIE CBS3H MEXAY W3y49aeMBIMU SBIICHHSIMH, MPOILIECCAMH /WM O0BbEKTaMH Ha OCHOBE
MPUHSITON MapaJurMbl;

HaXOIHUTh, KPUTHYECKH aHAIM3UPOBATh M KOHTEKCTHO 00pabaThiBaTh MH(POPMALNIO, HEOOXOAUMYIO IS
pelIeHns TOCTaBICHHON 3a/1a4H;

MPUMEHATh (GMIOCO(CKUil U OOICHAYYHBIH TOHATHHHBINA ammapar W METOAbl B MPO(eCcCHOHANTBHOMN

JCATCIIBHOCTH.

BrnaneTs: MeTomaMu moucka, KpUTHYECKOTO aHAIM3a M CHHTE3a HH(opMaIny;
METOAOM CUCTEMHOTO IOJX0/a JJIs PEILICHUS ITIOCTaBICHHBIX 33a4;
HaBBIKAMH apTyMEHTAIMY BHIBOIOB U CYKJICHHUH, B TOM YHCIIE C TPUMEHEHHnEM PpHI0co(CKOro moHsITHIHHOTO

anmapara

3. Pe3yabTaThl 00y4eHHUs 10 TUCHMILIHHE

Hpouecc HU3YYUCHUS JUCHUIIJIMHBI HAIIPABJICH HA (bOpMI/IpOBaHI/Ie (G (571474:0)11170,€ KOMIIETCHITHI:

Tab6muna 3.1

KOZ[ 1 HAMMCHOBAHUEC
KOMIICTCHIIMH

Kon 1 HaMMeHOBaHUE UHIUKATOPA
noctikeHust komnerern (MIK)

Kon 1 HauMeHOBaHUE pe3yibTara
00yYeHHS 0 JUCIUILTHHE (MOIYIIIO)

VK-1 Crocoben
OCYIIECTBISATH MOUCK,
KPUTHYCCKHI aHAJIU3 ¥ CHHTE3
WHPOPMALNH, TPUMEHSTh
CHCTEMHBIN IOIXO ISt
pEIIeHHs TOCTABICHHBIX 3a/1a4

YK-1.1 OcymiecTBisieT BEIOOD
AKTyaJIbHBIX POCCHHCKUX M 3apyOeXHBIX
MCTOYHHKOB, a TaK K€ ITOUCK, cOOp U
00paboTKy HHpOpMAIHU, HEOOXOAUMOH
JUISL peILICHNS] TOCTaBJICHHON 3a/1au.

3HaTh (31): 0COOCHHOCTH CHCTEMHOTO H
KPUTHYECKOTO MBIIIICHUS

Ywmets (V1): ananmusupoBaTh 33124y,
BBIJICISATE €€ 0a30BBIC COCTABIISIONIHUE,
OCYILECTBIISATH IEKOMITO3UIIHIO 33a1a4d
Bnagets (B1): meTogamu ycTaHOBIEHUS
NPUYUHHO-CIIE/ICTBEHHBIX CBSI3eH U
oIpeziesIeH s Hanboee 3HaYNMBbIX
Cpe/ii HUX

YK-1.2 CucrematusupyeT u KpUTHIECKU
aHATU3UpPyeT HHPOPMALIUIO, TTOTyUYEHHYIO
13 Pa3HBIX HCTOYHUKOB, B COOTBETCTBHHU C
TpeOOBaHMSIMH M yCIOBHIMH 3aauu

3HaTth (32): mpaBuia 10Ka3aTeabCTBa U
OIPOBEPIKEHUS CYXKICHUN B HAYUHOM,
npoQeCCUOHATBHOM U TIOBCEIHEBHOU
MIPaKTHKE

Ywmets (Y2): HaXOAUTh U KPUTHIECKA
aHAIM3UPOBATh HMHPOPMAILIHIO,
HEOOXOANMYIO JUTS PEIICHHS
TIOCTABJICHHOH 3aa4u

Bnanets (B2): MmexaHu3MaMu moucka
nHpOPMANNH, B TOM YHCIIE C
MIPUMEHEHHE COBPEMEHHBIX
HMH(POPMAINOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI

YK-1.3 Ucnonp3yeT METOTUKN
CHCTEMHOT'0 TI0JIX0/1a MPH PEIICHUN
MOCTaBJIEHHBIX 3a/1a4

3HaTh (33): METO/IbI TOCTAHOBKH U
peuieHus 3aaaq

Ymers (Y3): paccMaTpuBath
BO3MOJKHBIC BAPUAHTHI PELICHUS 3a/1a4H,
OILICHUBAsI UX JOCTOWHCTBA U HEJOCTATKH
Brnanets (B3): HaBbIKaMu aHaIH32
METO/I0JIOTMYECKHUX TPOOIIeM,
BO3HUKAIOIIKX [IPH PEIICHUU
MMPAKTHICCKUX 3314




YK-2 CriocobeH onpenensiTs
KpYT 3a/1a4 B paMKax
MMOCTABJICHHOMN LENH U
BBIOMPATH ONTHUMAJIBHEIC
CIOCOOBI UX PEIICHUS, HCXOIS
U3 JCUCTBYIOUINX MPABOBBIX
HOPM, UMEIOIIUXCS PECYPCOB U
OrpaHUYEHUHN.

VK-2.1 IIpoBoauT aHaIH3 MMOCTABICHHOMN
1enu u GopMyITHUPYET COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 3a/1a4, KOTOPbIE
HEOOXOIUMO PEIINTH ISl €€ TOCTHKCHUS.

3HaTth (35): COBOKYITHOCTH
B3aMMOCBSI3aHHBIX 3a/1a4

Ymers (V5): onpenenars Kpyr 3a1a4 1
UX B3aMOCBSI3b B paMKax W30paHHBIX
BUJIOB MTPOQeCCHOHATBHON
JeSITeIbHOCTU

Brnanets (BS): HaBBIKOM pacnpeneneHus
CBOMX JEMCTBUM 10 PEIICHUIO
TIOCTaBJICHHBIX 33]a4

YK-2.2 Beibupaer onTEManbHEIA cioco0
pelIeHus 3a1a4, UCXOAS U3 HMEIOIIIXCS
pECypCcOB U OrpaHUYEHUI

3naTh (36): crIOCOOBI pemeHns
MIPaKTHYECKHX 33134, PECYPCHI U
OTpaHWYEHUA

Ymets (V6): m1aHupoBaTh COOCTBEHHYIO
JEATENILHOCTh UCXO/Is1 U3 UMEIOLIUXCS
pecypcoB ¥ IPaBOBBIX HOPM

Bnanets (B6): HaBbIKaMu
UCIIOJIb30BaHMS UMEIOIINXCSI PECYPCOB U
IIPaBOBBIX HOPM JIJISl YCTICITHOTO
BBITIOJIHCHHUS IOCTABJICHHBIX 3a/1a4

YK-2.3 Ananuzupyer aeiicTByoiee
3aKOHOJATEIhCTBO U IPABOBEIC HOPMBIL,
perymupyromue oo1acTs
po¢eCCHOHANBHON NS TeIPHOCTH

3Hath (37): KpUTEPUU OLIEHKU

3G PEKTUBHOCTH PEIICHUI MIPUHSITHIX
[IPY MPOBEICHUN aHAITU3A JAHHBIX
Ywmets (Y7): BeiOupats HanboIee
palMOHAIBHBIC KPUTEPHUH JIJIs OLICHKH
3G PEKTUBHOCTH PEIICHUI MIPUHSITHIX
[IPY MPOBEICHUN aHAITU3A JAHHBIX
Bnanets (B7): ouenku adhexTuBHOCTH
PEIICHUI PUHATHIX IPU TPOBEICHUH
aHaJIM3a JIaHHBIX B COOTBETCTBHH C
TOPUHSATBIMH KPUTCPUSIMH

4. O0beM TUCHUNINHBI

OO0muit 00beM TUCHUIIINHBI COCTABIIIET 3 3a4eTHRIX enuuuIbl, 108 gacos.

Tabmuma 4.1.
AyJUTOpHBIE 3aHTHSI/KOHTaKTHas paboTa, Jac. dopma
dopma Kypc/ YAHTOP D : CamocTosiTenpHas P .
IMpaktryeckue | JlaGopaTopHBIE MPOMEKYTOYHOM
00yUeHHs cemMecTp Jlexruu paboTa, yac.
3aHATHUA 3aHATUA arTecranuun
OYHas 2/4 16 - 32 60 3a4er

5. CTpyKTypa U coiep:KaHue JMCHUILINHBI/MOLY IS
5.1. CtpykTypa IUCLHUIUIMHBI

o4Has ¢opma odydenus (OPO)

Tabmuna 5.1.1

CTpyKTypa TUCIHTUTAHBY/MOTY IS AYRHTOPHBIE 3AHATHS,
Ne Jac. CPC, | Bcero, Or1eHOYHEIE
n/m Howmep gac. gac. Kox MJIK cpencrea
HaumenoBanue pasgena JL IIp. Jla6.
paszena
1 1 OcHoBeI cuHTaKcuca Python 2 - 4 6 12 Tect
2 2 Beenenne B Data Science 2 - 4 6 12 VK-1.1 Tect
VK-1.2 Tect, Keiic
3 3 O0paboTKa JTaHHBIX 2 - 8 8 18 VK-13 No 1
4 4 OCHOBBI CTATHCTUKHI 4 - 4 10 18 VK-1.4 Tect
5 5 PasBenpiBaTenbHBIN aHAIH3 4 ) 8 10 29 VK-2.1 Tect
JTAHHBIX VK-2.2
6 6 Busyanuzanus JaHHBIX 2 - 4 8 14 VK-2.3 Tect
7 | 3auer - - - 12 12 Keiic Ne 2
Hroro: 16 - 32 60 108 X

5.2. ConmepxaHue AUCITUTUTHHBI.

5.2.1. ConeprkaHue pa3neaoB JUCIUIUTHHBI (IUAAKTHYECKUE STUHUIIBI).




Pasnen 1. «Ocnosvt cunmaxcuca Pythony.

Tema 1: YcranoBka, 3anmyck u pa6ora B Jupyter Notebook.

Ycranoska Python 3. Ycranorka Jupyter Notebook. 3armyck Jupyter-6ioknora. KomOuHaI My KiiaBuiir.
Tema 2: OcHoBHBIe MaTeMaTH4YecKue AeiicTBus B Python.

Cnoxutb. Beraectsb, YMHOXKUTH. Paznenuts. [lomyunTs nenyto yacte ot aeneHus. [lomyduTs ocTatok
oT eneHus. Bo3Bectu B cTeneHsb.

Tema 3: [lepemennbie. Onepanum ¢ nepeMeHHbIMHU.

Hcnons3oBanue mnepeMeHHbIX. [IpaBuiibHbIi BbIOOp mepeMeHHbIX. [loOGaBnenue uHbopmanuu B
nepeMeHHbIe. YncoBble TUIBI JaHHBIX. byseBbie 3Hauenus. Ctpoku. [lara u Bpemsi.

Tema 4: IIpocTbie u cocTaBHbIe yeaoBust. Llnkibl.

Bri6upaem ¢ momorrsto oneparopa if. CozmaeM HUKITBI C TOMOIIBIO KITFOUEBbIX clioB While u for.
Paznen 2. «Beeoenue ¢ Data Science».

Tema 5: CTpyKTYpbI JaHHBIX.

Crucok. CroBaps. MHoxecTBo. Koptex. Berpoennsie ¢yHkumu nocnenoBarensHocTeld. CIECKOBOE,
CJIOBAPHOE U MHOKECTBEHHOE BKJIFOUEHMSL.

Tema 6: CTpokoBbI€e BeJIHYHHBL.

Pazmuumsa mexnay crpokamu. Co3gaHue CTPOK, BKIIIOYAIOIIMX CHELMAIbHBIE CHUMBOJIBL. BbiOop
OTAEbHBIX cUMBOJIOB. O0paboTka cTpok. [lonck 3HaueHus B ctpoke. DopmMaTupoBaHUE CTPOK.

Tema 7: @ynkuum.

[IpoctpancTBa uMeH, 001acTH BUAMMOCTH U JIOKalbHbIe (pyHKIMU. BO3BpaT HECKOIBKMX 3HAYCHUH.
AHoHUMHBIE (J1IMO1a) PyHKIIMY.

Tema 8: Kak nucarb kpacuBblii koa Ha Python?

HasBanus 00bekToB B Python. Maker kona. Kommenrtapuu. [Tpoenbl okoito OMHApHBIX OMEpaTopoB.
Ckpunkact: opopmienue pynkuuu o cranaapty PEP-8.

Paznen 3. «Oopadomka oannvix».

Tema 9: Bubamorexa Pandas nyist 06padoTKu JaAHHBIX.

OO0bexT Series. O0bexT DataFrame. MHnekcHble 00bekThl. bazoBas GyHKIIMOHATBHOCTD
Tema 10: MeToab! rpynnupoBKHU JAHHBIX.

Mexanusm GroupBy. ArperupoBanue gaHHbIX. MeTon apply.

Tema 11: O0beauHeHue TA0 UL

Kom6unmnpoBanue u ciusinie HabopoB faHHbIX. CiausHue 00bekToB DataFrame kak B 6azax JaHHBIX.
Coenunenue no unzaekcy. Konkarenarust Bjonb ocu. KomMOMHNpOBaHKE TEPEKPBIBAIOIINXCS TaHHBIX

Tema 12: OuucTKAa JAHHBIX.

OOpaboTka OTCYTCTBYIOIIMX JaHHbIX. DUIbTpalus OTCYTCTBYIOIIMX JaHHBIX. BocrogHenue
OTCYTCTBYIOIIMX JaHHbIX. [IpeoOpa3oBaHue JaHHBIX.

Paznen 4. «Ocnoevl cmamucmuxu.
Tema 13: OnucaresibHbIe CTATUCTUKU U TPauKU.

OmnucarenbHble cratucTuku. Mepbl 1ieHTpa KBaptumm. Mepsr pasobpoca. BreiOpocsl. ['paduku.
Onucanue 1 UHTEpIIpeTays rpaduKoB.

Tema 14: OcHOBHBIE MOHATHA MATEMATHYECKOI CTATHCTUKH.

Pacnipenenenrie BEpOATHOCTEN IMCKPETHOW CIydallHOM BEIMYMHBL. MaremaTtndeckoe OXKHIaHHE.
Hucniepcus. Pacnipenenenue BEposSTHOCTEN HENIPEPBIBHOM Ciy4aiiHOM BennunHbl. HopmainbHas cinyvaiiHas
Benn4rHa. L{eHTpanbHas npenenbHas TeopeMa

Tema 15: /loBepuTeibHbIe HHTEPBaJIbI Ha Python.

Kak o1eHuTh reHepaibHy!0 COBOKYMHOCTH? JlOBEpUTENbHBI MHTEpBAl Ui UCTUHHOTO CPEIHETO.
Pacnipenenenne CtbrofieHTa.

Tema 16: TectTupoBaHue runores.



Pa3nocth cpeanux. TectpoBaHME Pa3sHOCTH CpeqHMX. JIOMyIIEHHs TP UCIOIb30BaHUHU (HOPMYIL.
Pacrnipenenenue pazHOCTH MPOTIOPIIMIA.

Paznen 5. «Pazeeovieamenvbuvlil anaiu3 OAGHHBIX.

Tema 17: IlepBu4HbI 0CMOTP JAHHBIX.

[TepBuuHbBI OCMOTp JAHHBIX.

Tema 18: IlepBuyHbIi aHAIHU3 JTAHHBIX.

[lepBuuHbIil aHATTN3 TaHHBIX.

Tema 19: KoppeasinnoHHbIH aHAM3.

Koppensiiimu 1y1st aucioBbix ctononos. OyHkmus pairplot u3 moayns seaborn.

Tema 20: AHAIN3 HOMMHATHBHBIX MEePeMEHHBIX.

[Mpumenenue ¢yukimu boxplot. Pacnipenenenue oleHOK 0 HOMUHATHBHBIM IPU3HAKAM.
Paznen 6. «Buzyanuzayua oannpixy.

Tema 21: I'padpuueckue Bo3moz:kHocTH Pandas.

Pucynku n noarpaguxu. L{Bera, Mapkepbl U CTHIN JMHUN. PUCKY, METKU U HAJITUCH.
Tema 22: Metoas! plot, subplots.

[Moctpoenne rpadukoB. TekctoBele Haamucu Ha Tpaduke. HammenoBanuwe oceil. Pa3memienne
rpaduKoB Ha pa3HbIX MOJIX

Tema 23: I'ucTorpaMMbl pacnpeaeieHusi MPU3HAKOB.

I'mcrorpamMMel ¥ TpaMKK TIOTHOCTH.

Tema 24: OcnoBHble TUNBI rpagukos B Plotly.

JIuneiinbie rpaduku. CrondvaTeie AuarpamMmel. JluarpaMmbl paccesiHust

5.2.2. CopeprkaHue TUCHUTUIMHBI 110 BUIaM YYEOHbBIX 3aHSTHUI.

JlekninoHHbBIE 3aHATHSA
Tab6muua 5.2.1

[ Howmep paznena O0beM, yac. Tena ek
/i JUCIUATIINHBI (6]0]0)
1 0,5 VYcranoBKa, 3amyck u padora B Jupyter Notebook
2 1 0,5 OcHoBHble MaTeMaTrndeckue aerictaust B Python
3 0,5 [Tepemennsie. Oniepaiiiu ¢ nepeMeHHbIMU
4 0,5 ITpocThie 1 cocTaBHbIE yCnoBHsl. LIUKITBI
5 0,5 CIpYKTYpBI JaHHBIX
6 ) 0,5 CTpOKOBbIE BEJIMYHHBI
7 0,5 OYHKIHH.
8 0,5 Kak nucars Kkpacusbiii ko Ha Python?
9 0,5 bubmoreka Pandas st 00paboTKH TaHHBIX
10 3 0,5 MeTo/1bI TPYIITUPOBKU TAHHBIX
11 0,5 OO0beMHEHNE TA0IUL]
12 0,5 OumncTKa TaHHBIX
13 1 OrnrcarenbHbIe CTATUCTUKH M TPadUKU
14 A 1 OCHOBHEIE MOHATHS MATEMATUYECKON CTATUCTUKH
15 1 JloBeputenbHbIe HHTEpBaIBI Ha Python
16 1 TectupoBanue rumoTes
17 . 1 ITepBUYHBIM OCMOTP JaHHBIX
18 1 IlepBUYHBINM aHAIM3 JAHHBIX




19 1 KoppensyoHHbIi aHamm3

20 1 AHaJIM3 HOMUHATHUBHBIX IEPEMEHHBIX

21 0,5 I'paduyeckue BosmoxkHocTu Pandas

22 6 0,5 Metozusi plot, subplots

23 0,5 I'ucTorpaMMel pacrpeaeieHus IPU3HAKOB

24 0,5 OcHuoBHblIe THIbI rpadukos B Plotly
HUroro: 16 X

IIpakTH4yeckue 3aHATUS
[TpakTudeckuie 3aHATHS YI€OHBIM IJITAHOM HE TPEyCMOTPEHBI.

JlabopaTopHbie paGoThI

Tabmuma 5.2.2
° Howmep paszena Obbew, qac. HaumenoBanue nabopatopHoi paboThI
n/n TUCUMIIIAHBI (0]0]0] paTop p
1 1 4 OcHoBsl si3bika Python
2 2 2 BcTpoeHHbIe CTPYKTYPbI JaHHBIX, QYHKIWH U (aiiibl
3 2 OcuoBel NumPy: MacCHBBI U BEKTOPHBIC BHIUMCICHUS
4 4 [epBoe 3HakoMcTBO ¢ pandas
5 3 2 ArperupoBaHue JaHHBIX U TPYNIIOBBIE ONepaluu
6 2 OuuCcTKA ¥ MOArOTOBKA JaHHBIX
7 4 2 OCHOBBI MATEMAaTHYECKOI CTATHCTUKHI
8 2 Teopwust BeposiTHOCTH
9 4 [epedopMaTrpoBaHUE TaHHBIX: COCAUHCHUE, KOMOMHUPOBAHHUE U
5 H3MeHeHHE (HOPMBI
10 4 KoppensamoHHslil aHaNH3 JaHHBIX
11 6 4 [ocTpoeHne rpaIKOB U BU3YaITH3ALHS
Uroro: 32 X
CamocrosiTesibHas padoTa CTyaeHTa
Tabnmma 5.2.3
Ne Howmep pasnena O0OnewMm, yac.
P pasl ) TeMma Bun CPC
n/n IUCLUITIAHEI 0DO
BrinoaHeHue MucbMEHHBIX
1 1 6 OcHoBsl cuHTaKcuca Python .
JIOMAaNIHUX 3a0aHui
. BrinoaHeHue MucbMeHHBIX
2 2 Beenenne B Data Science .
5 JIOMAaNIHUX 3a0aHui
. . Brinonaenne mucbMeHHBIX
3 4 Keiic Ne 1. «Yranait Yuciio» .
JIOMAaNIHUX 3a0aHui
BrinoaHeHne MucbMEHHBIX
4 3 8 O6pa60TKa JAHHBIX JOMAaIITHUX 3a,[[aHI/Iﬁ
BrinonxeHne mucbMeEHHBIX
5 4 10 OCHOBBI CTaTUCTUKU JOMAaIITHUX 3a,[[aHI/Iﬁ
6 5 10 PasBenniBaTeIbHBIN aHAJINA3 Brinonxenye HHCI’E/IGHHHX
JAHHBIX JIOMAIIHUX 3a0aHui
BrinonxeHne mucbMeEHHBIX
7 2 Busyanuzanus JaHHBIX N
JIOMAIHUX 3a0aHui
6 =
8 6 Ketic Ne 2. «KTo X0uer crath BrImonHeHne mucbMeHHBIX
MHUJUTHOHEPOM KHHOINPOKATa?) JIOMAIIHUX 3a0aHui
9 1,2,3,45,6 12 X [ToaroroBka K 3a4eTy
Hroro: 60 X X




5.2.3. [IpenogaBanue TUCIUTIUIMHBI BEJETCS C MPUMEHEHHEM CIISAYIOIINUX BUIOB 00pa30BaTEIbHBIX

TEXHOJIOTUH:
- BU3yaJm3alus yueOHoro Mmatepraia B POwerPoint B 1uajoroBoM pesxume (JICKIIMOHHBIC 3aHSTHS ),
- paboTta B MaJIbIX rpymnmax (J1TabopaTopHbIC 3aHATHSA);
- Keiic-TeXHOoJI0rus (JJabopaTopHbIE 3aHATHUSA).

6. TemaTuka KypcOBBIX padoT/IIPOEKTOB

KypcoBbie paboThl/poeKThl yUeOHBIM IJIAHOM HE NMPEAYCMOTPEHBI.

7. KoHTpoJbHBIE Pa0OTHI

KonTponbHabie paboThl y4eOHBIM IJIAHOM HE IIPEyCMOTPEHbI

8. OuneHka pe3yJabTaTOB 0CBOEHMS U CHUIIIHHBI/MOTYJIsI

8.1. KpI/ITepI/II/I OLICHHMBAHUS CTEIIEHH MOJHOTHI U KAUeCTBA OCBOCHUS KOMIIETCHIIUI B COOTBETCTBUH

C INIAaHUPYEMBIMU PE3YyJIbTaTaMU O6y‘IeHI/I$I IIPpUBCACHLI B HpI/IJ'IO)KeHI/II/I 1.

8.2. Pelitmarosas cucrema OLCHUBaHUA CTCIICHU ITOJTHOTHBI M Ka4€CTBA OCBOCHUA KOMHeTeHHI/Iﬁ

oOyJaromuxcst O4HON (opMbI 00YUCHHS MTpeicTaBlicHa B Tabmie 8. 1.

Tabmuua 8.1
Ne n/nn Buasl MmepornipusiTuii B paMKax TEKYyILEro KOHTPOJIS Komuecrso

0au10B

1 Texymas arTecTanus
1 3amuTa 0T4eTOB 1O JaboparopHbIM padoram Ne 1-3 0...10
2 Wrorosslii TecT no pazaenam Ne 1 u Ne 2 0...10
HNTOI'O 3a nepByIO TEKYIIYIO aTTECTALUIO 0...20

2 TeKyIIasi aTTeCTaIMs
4 3anmra 0TYeTOB M0 JIAbopaTopHbIM padoTam Ne 4-8 0...10
5 Wrorosslii TecT no pazaenam Ne 3 u Ne 4 0...10
6 Pemennii ketica No 1 «Vranait Uucnoy 0...20
HNTOI'O 3a BTOPYIO TEKYIIYIO aTTECTALUIO 0...40

3 TeKyIas aTTecTaIys
7 3anra 0T4eTOB M0 JJabopaTopHbIM padboTam Ne §8-11 0...10
8 Wrorosslii TecT no pazaenam Ne 5 u Ne 6 0...10
9 Pemenuti kerica Ne 2 «Kro xoueT cTaTh MUUIMOHEPOM KHHOIPOKATa?» 0...20
NTOI'O 3a TpeThio TEKYUIYIO aTTECTALNIO 0...40
BCET'O 0...100

9. YueOHO-MeTOAMYECKOE U HH(POPMANIMOHHOE o00ecnieyeHne TUCIUIIHHBI/MOTYJIsI

9.1. IlepeueHpb peKOMEHIyeMOM JIUTEpaTyphl IpeacTasiieH B [Ipunoxennn 2.

9.2. CoBpemeHHbIE TpodeccoHaNbHbIE 0a3bl TaHHBIX U HH(OPMAILMOHHbBIE CIIPABOYHBIE CUCTEMBI:

DNeKTpOHHBIN KaTajor/JnekTpoHHas oubnuoreka TUY

OnexkrpoHHo-0nOIMoTeuHast cucrema IPR BOOKS

DneKTpoHHO-0MbIMoTeyHas cucreMa «JlaHby

DnekTpoHHO-O0nbImoTeunas cucrema «Book.ru»

DnexrponHas 6ubanoreka KOPANUT

HarmonanwsHhas anekrponnas 6udnuoreka (HOB)



[TonHoTeKCcTOBaAst Oaza qanHbIX TUY
DNEKTPOHHBIE PECYPCHI OTKPHITOTO JOCTYIIa
YHuusepcurerckas 6moimoreka ONLINE

MesxnyHapoanble pedepatuBHbIe 0a3bl HAYYHBIX U3aHHMA

9.3. JluneH3uoHHOe W CBOOOAHO pacIpoCTpaHsIEMOe MPOrpaMMHOE oOecredyeHrne, B T.4.
OTEYECTBCHHOT'O ITPOM3BO/ICTBA!

Windows

Microsoft Oficce

Python 3

Jupyter Notebook

10. MaTepuajJbHO-TeXHHYECKOE 0O0ecnevyeHrue THCIUTIINHBI

HOMCH.I@HI/IH AJs1 IIPOBCACHUSA BCEX BHUIOB pa6OTI>I, MpeaAyCMOTPCHHBIX y‘IC6HBIM IIJIaHOM,
YKOMIIJICKTOBAHbI HCOGXOIII/IMI)IM O60py110BaHI/IeM U TCXHUYCCKHUMHU CPCACTBAMHU O6y‘-ICHI/I$L

Tabmauua 10.1

[lepeuenp 00opyI0BaHMs, HEOOXOIUMOTO /ISl YCIEITHOTO OCBOSHHS 00pa30BaTEIbHOM
IPOTrPaMMBI
HaumenoBanue Kon-Bo 3HaueHue
MynbTumMeauiiHoe o00opyaoBaHuE UL
. Harmsmocts npu W3y4YeHUN
npeseHTauuii (Komnborep B KOMILIEKTE, 1
COOTBETCTBYIOLLIETO MaTreprana
POEKTOP, FKPaH M T.1.)
Kommbsrorep 15 J1o1s1 BeieHvst 3aHSTHi
. . Cucrema CTM3AMA  PabOTHI
Microsoft Windows (akTyanbHas Bepcus) 15 P P
MyJIBTUMEIMIHHOIO 000pYI0BaHHUS
CBoOomHOE MpOrpaMMHOE  OOECIeUeHHe
Jupyter Notebok 15 JIHOC  TIpOrp
JUIs POrpaMMHPOBaHust Ha si3bike Python
KommuiekT yueOHo Mebenu 15 J1o1s1 BeieHust 3aHSTHiA

11. Meroauyeckue ykazanus no opranusanuu CPC

11.1. MeTtoauueckue yka3aHusl 110 MOJATOTOBKE K JJaOOPAaTOPHBIM 3aHSTUSIM.
bazanoB A.B. Python nna ananusza maHHbBIX: BBeJeHHME [TeKCT]: MeTOIMYECKHE YKazaHUS K
nabopaTopHbIM paboTaM o aucuuminae: «Python U1 aHanu3a JaHHBIX: BBEICHUE» JUIS CTYJCHTOB

BCEX HalpaBiieHHI Bcex GpopM oOyuenus / A. B. bazanos. — Tromens, TUY — 2021. -

11.2. MeToauieckue yKa3aHusl 10 OPraHU3alUNd CaMOCTOSITENIbHON paOOTHI.
bazanoB A.B. Python nns ananmmuza naHHBIX: BBelneHUEe [TeKCT]: METOAMYECKHE YKa3aHHS K
CaMOCTOSITENIbHOM padoTe CTyaeHTOB no AucuuIuinHe: «Python /g aHanu3a gaHHBIX: BBEEHUE» AJIS

CTYJICHTOB BCEX HarpaBJIeHHH Bcex ¢popMm oOyduenus / A. B. bazanos. — Tromens, TUY — 2021. -



IInanupyemMble pe3ybTaThbl 00y4eHHs 1Jis1 GOPMHUPOBAHMSA KOMIIETEHIMU U KPUTEPUU UX OLlEHNBAHUS

Jucnuniuna: Python s ananusa 1aHHBIX: BBEJCHHUE
Hanpasiaenue nogroroBku: 23.03.02 - HazeMHbIe TPaHCTIOPTHO-TEXHOJIOTHYECKUE KOMIUIEKCHI
Hanpasiennocts (mpouiib): MamuHbl 1 000py1I0BaHUE IS JIMKBUIAIIMHN TTOCIICICTBHIA YpE3BbIYAHBIX CUTyaIlul, CTUXUUHBIX OCICTBHUMA, TYyIICHHS

MI0XKapoB
Ko Kon, Konx u HaumeHoBaHUE Kputepuu onieHHUBaHUs PE3yIbTaTOB 00yUYCHHS
HaMCHOBaHHUE pe3yabpTata 00y4YeHUs 1Mo
KOMIIETCHITUN 1-2 3 4 5
NIK JUCIUILIMHE (MOJYJIIIO)
He Bocniponssoaur u He YacTu4HO BOCIIPOU3BOAUT He B nonHoi mepe u ¢ B nonnoit mepe u
00BICHSET 0COOCHHOCTH 1 00BSCHICT OCOOCHHOCTH | MaJIbIM KOJUYCCTBOM 6€301HO0YHO
3uats (31): ocobennocmu
CUCMeMHOe0 U CHCTEMHOTO U CHCTEMHOTO U OIMOOK BOCIIPOM3BOIUT U | BOCHPOHM3BOINUT U
VK-1.1 KPUTUYECKOT'O MBIILITICHUS KPUTHUYECKOTO MBIIIIJIEHUS 00BSACHACT 0COOCHHOCTH 00BICHSICT 0OCOOEHHOCTH
: KpUmMu4ecko2o MoluleHusl
Ocywecmensnem CHCTEMHOTO U CHCTEMHOTO U
BbIOOP AKMYATIbHBIX KPUTHYECKOTO MBIIIJICHUS KPUTHYECKOTO MBIILJICHUS
poccutickux u Vmets (V1): He anammsupyer 3amaqy, He | AHanmzupyet ¢ 3 u Oornee Amnanmmsupyer ¢ 1-2 Be3ommbouno
3apy6e;);cyblx AHAIU3UPOBAMb 3(1()(1‘{}/, BBIJCJIISCT €€ 0a3oBbIe OIINOKaMU 3ajaydy, oHIMOKaMu 3a4avy, AHAJIM3UPYET 3adavy,
ucmounukos, a max | evldensamo ee 6azoevie COCTaBJISIIOIIINE, HE BBIZICIIACT e¢ 0a30BbIC BBIJICIISACT e¢ 0a30BbIC BBIZICIIACT e¢ 0a30BbIC
Jice Nouck, C6gp u cocmasnsiowue, OCYIIECTBIIACT COCTaBJIAIOIIUC, COCTaBJIAOIIHNC, COCTaBJIAIOIIUC,
06pa6ome ocywecmensimo JCKOMITO3UIUIO 3a1a4n OCYIIECTBIIACT OCYIIECTBIIACT OCYIIECTBIIACT
qu)opmauuu’ aekomnoguuu}o 3a0ayvu JCKOMITIO3HUIIMIO 3aJa4u JCKOMIIO3UIHUIO 3aJa4Yn JCKOMIIO3UIIMIO 3aJa4n
1HeoOX00UMOU 0151 He npumensier meToasl [pumensier ¢ 3 u 6omnee [pumenser ¢ 1-2 BezommboyHO IprMeHseT
el Bnanets (B1): memooamu
p YCTaHOBIICHHUS TPUIHHHO- OINOKAMU METOTBI OIIMOKAMHU METOIBI METO/Ibl YCTAHOBJICHUS
HOCMABICHHOT! YCMAHOBNIeHUsL NPUHUHHO- N
VK-1 CreOCmEeHHbLE Caszeli 1 CJICJICTBEHHBIX CBSI3CH U YCTaHOBJIEHUS MPUIHHHO- YCTaHOBJIEHUS IPUIMHHO- MPUYUHHO-CJIeICTBEHHBIX
sa0auu. onpedeneHis onpeaeneHus CIIEJICTBEHHBIX CBSI3€H 1 CIIEJICTBEHHBIX CBS3EH U CBsI3€l U OmpeeNIeHUs
P HauOoJIee 3HAYUMBIX CPEIU | ONpEeICHHUs OTIpe/IeIICHUS HanboJsIee 3HAYUMBIX CPEIn
Haubosee 3HAUUMBIX
HHX HanOoJee 3HAUMMBIX cpelr | HanboJiee 3HAYUMBIX CpEJN | HUX
cpeou Hux
HHX HUX
VK-1.2 3Hatb (32): npasuna He BocniponsBoaur u He YacTUUHO BOCIIPOU3BOIUT He B nonHoi Mepe u ¢ B nonxoit mepe u
Cucmemamusupyem | 0oxazamenbcmed u 00BSICHAET IpaBMIIa 1 OOBACHSET MpaBHIIa MaJbIM KOJIMYE€CTBOM 6e30mmo0IHO
U Kpumuiecku onpogepoicenus JI0Ka3aTeNIbCTBA U JIOKa3aTeNIbCTBA U OIUOOK BOCIIPOM3BOJUT U | BOCHPOH3BOJINUT U
ananuzupyem CYHCOeHULl 8 HAYUHOU, OTPOBEPKEHUS CYKACHUM ONPOBEPKEHUS CYXKACHUN O0OBSCHSET TpaBUIIA OOBSCHSCT paBUIIa
unpopmayuio, npogheccuonanrbHoll u JIOKa3aTeNnbCTBA U JI0Ka3aTeNbCTBA U
NOJYHUEHHYIO U3 NOBCEOHEHOU NPAKMUKE OIPOBEPIKEHUS CYKACHUN OIIPOBEPIKEHUS CYKACHUI
pasublx Ywmers (Y2): naxooums u | He Haxomut u kputndecku | C 3 u Gonee omudkaMu C 1-2 ommbOKkaMy HaXOJIUT Be3ommbouno Haxoaur u

UCMOYHUKO8, 8
coomeemcmeuu ¢
mpebosanusMu u
YerosuAMU 3a0auu

Kpumuuecku
aHanuzuposamy
ungopmayuio,
HeoOX00UMYI0 Onlsl

HE aHAITH3HPYET
nndopmanmio,
HEOOXOIUMYIO ISt

HAXOJAUT ¥ KPUTHYCCKH
AHAITU3HPYET
nHpopMauuio,
HEOOXOAUMYIO JUIs

U KPUTHYCCKH aHATU3HPYET
nndopmanmio,
HEOOXOIUMYIO ISt

KPUTHYCCKH aHATH3HPYET
nHpopMauio,
HEOOXOAUMYIO IS




peutenus NOCMAGLeHHOU
3a0ayu

peLIeHUs] TOCTABJIEHHOM
3aauu

pELIeHUs] IOCTAaBJICHHON
3a7a4n

peLIeHUs TOCTABJIEHHOM
3aJauu

pELIeHUs] TOCTAaBIEHHON
3aJa4n

Brnaners (B2):
MEXAHUSMAMU NOUCKA
uHpopmayuu, 6 mom
yucne ¢ npumeHenue
COBPEMEHHBIX
UHGOPMAYUOHHBIX U
KOMMYHUKAYUOHHBIX
MexHoI02Ull

He monbupaet MexaHH3MBbI
MOWCKa UH(DOpMAITUH JIst
PELIeHHUs TOCTABJICHHBIX
3a1a4

C 3 u Ooxee omnbkaMu
MoA0MpPAET MEXaHU3MBI
MoucKa uH(GopManuu s
PEIICHUS! TOCTABICHHBIX
3a1a4

C 1-2 omubkamu
MoI0UpaeT MEXaHU3MBI
MoucKa MH(OpMaIuu JJ1s
pEIlICHHS TOCTABICHHBIX
3a1a4

Bbezommnboyno nonbupaer
MEXaHH3MBbI TIOMCKa
nH(pOpPMaNUH IS pEIICHUS
MOCTABJICHHBIX 33/1a4

VK-1.3
Hcnonvzyem
MemoouKu
CUCTHEMHO20
nooxooa npu
peuwieHuu
NOCMABLEHHbIX
3a0au

3Hath (33): memoowi
NOCMAHOBKU U PeUleHUs]
3adau

He BocmiponsBoaut u He
OOBSICHSICT METO/IBI
MTOCTAaHOBKH U PEIICHIS
3amaq

YacTUIHO BOCTIPOU3BOJUT
H OOBICHSIET METOIBI
MTOCTAHOBKH U PEIICHUSL
3a1a4

He B nonHoii Mepe u ¢
MaJIbIM KOJINYECTBOM
OIMOOK BOCIIPONU3BOIUT 1
0OBACHSIET METOMBI
MIOCTAHOBKHU U PEIICHHS
3a1a4

B nonnoit mepe u
6e30mmO0IHO
BOCIIPOM3BOJUT U
OOBSACHIET METO/BI
NOCTaHOBKHU M PELICHHS
3aja4

Yumerts (V3):
paccmampueamo
603MOJICHBLE BAPUAHMBL
peutenus 3a0avu,
oyenusas ux
00CMOUHCMEa U
Heodocmamku

He paccmarpuBaer
BO3MOXHBIC BAPHUAHTBI
peuicHus 3aJa4u, OLCHNBAaA
nux

JIOCTOMHCTBA Y HEJIOCTATKH

C 3 u 6omee ommbkamMu
paccMaTpuBaeT BO3MOKHbIE
BapI/IaHTbI peIlICHI/IH
3aJa4yu, OLICHUBAA UX
JIOCTOMHCTBA U HEJNOCTATKU

C 1-2 omnbkamu
paccMaTpuBaeT BO3MOKHbBIE
BapHaHTHI PEIICHUS
3a/1a4u, OLIEHUBAs UX
JIOCTOMHCTBA U HEAOCTATKU

Besommubouno
paccMaTpuBaeT BO3MOKHBIE
BAPUAHTHI PEILICHUS
3aJa4i, OLICHUBAaA UX
JIOCTOMHCTBA ¥ HEJOCTATKH

Bnanets (B3): nasvikamu
ananuza
MEMOOON0UYECKUX
npob6nem, 803HUKAIOUUX
npu pewenuu
NPAKMU4ecKux 3a0ay

He ananuzupyer
METO/I0JIOTNYECKHE
po06JIeMbl, BO3HUKAIOIINE
TIPU peLIeHUN
MPaKTHYECKNX 33/1a4

C 3 u 6osee omubOKaMu
aHaIU3UpyeT
METO0JIOTHYECKUE
po0JIEMbI, BO3HUKAIOIIUE
[IPU PEIICHUH
NPaKTHYECKUX 33124

C 1-2 omubkamu
aHaJIH3UpyeT
METOLOJIOTMUECKUE
po0JIEMbI, BO3HUKAIOIIUE
[IPU pELICHUH
MPAaKTUYECKUX 3a/1a4

Be3zommbouno
aHaIU3UpPyeT
METO0JIOTHYECKUE
po0JIEMbI, BO3HUKAIOIINE
[IPU PELICHUH
NPaKTHYECKUX 3a/1a4

VK-2

VK-2.1 Ilposooum
aHanu3
NOCMABIEHHOL yenu
u popmynupyem
COBOKYNHOCHb
63AUMOCBAZAHHBIX
3adauy, Komopule
Heobxo00umo
pewiums 055 ee
00CmMudICerusl.

3Harts (35):
COBOKYNHOCTb
63AUMOCBA3AHHBIX 340aY

He oObsicusieT
COBOKYITHOCTb
B3aNMMOCBA3aHHBIX 3a1a4

YacTuaHO 00BACHSIET
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 3a7a4

He B nonHoit Mmepe u ¢
MaJIbIM KOJIMYECTBOM
OIIHMOOK OOBACHSET
COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 3a7a4

B nonHoit mepe u
0€30IMO0YHO O0BICHIET
COBOKYITHOCTh
B3aMMOCBSA3aHHbBIX

3a71a4

Ymers (V5): onpedensmo
Kpye 3a0a4 u ux
63AUMOCE513b 8 PUMKAX
U3OPAHHBIX BUO08
npogheccuonanvbholl
desamenbHOCMU

He onpenensier kpyr 3anau
1 UX B3aUMOCBA3b B paMKax
BBIIIOJIHACMBIX 3ajlaHHﬁ

C 3 u Oosee ommbOKaMu
OMpEIeIISAeT KPYT 33134 U
HUX B3aUMOCBA3b B paMKax
BBIITOJIHACMBbBIX BaﬂaHI/Iﬁ

C 1-2 ommbxamu
ompenenseT KpyT 3a7a4 u
HX B3aUMOCBSI3b B PaAMKax
BBINOJIHAEMBIX 3a1aHUI

Besommbouno onpenenser
KpYyT 3aJ1a4 U UX
B3aUMOCBSI3b B paMKax
BBIITOJIHACMBIX BallaHI/Iﬁ




Brnaners (B5): nasvixom
pacnpeoenenus coux
delicmeuti no peueHuo
HOCMAGIEHHbIX 3a0aY

He pacnpenenser ceou
JIeHCTBUSA 10 PEeIICHUI0
MOCTaBJICHHBIX 3aJau

C 3 u Oosee ommbKaMu
pacmpenenser CBou
JICHCTBUS 110 PEIICHUIO
II0CTaBJICHHBIX 3a7a4

C 1-2 ommbkamu
pacrmpeneseT CBO’
JICHCTBUSA TI0 PEIICHUIO
[IOCTABJICHHBIX 3a7a4

Be3ommbouno
pacmpenenser CBou
JICHCTBUS 110 PEIICHUIO
[MOCTaBJICHHBIX 3a1a4

VK-2.2 Bvibupaem He Bocmipon3BoauT 1 He Yactuuno BocnponsBoaut | He B mostHO# Mepe 1 ¢ B nonHoii mepe u
ONMUMATILHBIU 3uats (36): cnocods: OOBSICHSET CITOCOOBI U OOBSCHAET CITOCOOBI MAaJIbIM KOJIMYE€CTBOM 0e301IMO0IHO
chocob peutenus ’ peLICHUs MPAKTHYECKUX peLIeHus MPaKTHYECKUX OIMOOK BOCIIPOU3BOJUT U | BOCIIPOU3BOAMT U
peuienus npaKmu4eckux
3a0au, ucxoos u3 500a4. DECYDCL U 3aJa4, peCypChl U 3a/1a4, pecypchl U O0OBSICHSET CIIOCOOBI 00BSICHSCT CITOCOOBI
UMeWUxcs o aH’u {Z eH); I; OrpaHUYCHUS OTpaHUYCHUS peLIeHNs TPAKTHIECKHUX peIIeHHUS IPAKTHISCKHUX
pecypcos u P 3a/1a4, pecypcsl 1 3aj1a4, pecypchl 1
ocpaHuueHul OrpaHUYCHUS OTpaHUYCHUS
Ymers (V6): He mnanupyet C 3 u bonee ommbOKaMu C 1-2 ommbxamu BezommbouyHo manupyeT
NAGHUPOBAMD COOCTBEHHYIO IUIAaHUPYET COOCTBEHHYIO IUIAHUPYET COOCTBEHHYIO COOCTBEHHYIO
cobCcmeeH Y0 JeATEeIbHOCTh HCXOMS U3 JeATEIbHOCTh UCXOMS U3 JEATEeIBHOCTh HCXOIS U3 JeATEIbHOCTh HCXOMS U3
0esAmenbHOCb UCX005 U3 | UMEIOIUXCS PECYPCOB UMEIOIINXCS PECYPCOB HMEIOIINXCSl PECYPCOB UMEIOIINXCS PECYPCOB
UMEIOWUXCA Pecypcos U
npagoevix HopM
. He ucnons3yer YacTU4HO UCTIOIB3YET He B nonHoi Mepe u ¢ B nonnoit mepe u
Bnagets (B6): nagvikamu
HCnONb306aHI MMEIOIINECS PECYPChI IS UMeEIOIINECs PEeCypChl AL MaJIbIM KOJINYECTBOM 0€301100YHO UCTIONB3YET
YCIIEITHOTO YCIIEITHOTO OIIMOOK MCIIOJIB3YET UMEIOIINECS PECYPChI IS
UMEIOWUXCA Pecypcos u
BBITIOJTHEHHS BBITIOJTHEHHS MMEIOLINECS PECYPChI ISt YCIIEITHOTO
npagosvix Hopm OJisl
MOCTaBJICHHBIX 33134 MOCTABJICHHBIX 33124 YCIHENIHOTO BBITIOTHEHUS
VCNEUIHO20 8bINOIHEHUS
BBITIOJTHEHHS MOCTABJICHHBIX 33734
NOCMABNEHHbIX 3a0aY
NOCTaBJICHHBIX 33124
VK-2.3 He BocniponzBoaut u He YacTUyHO BOCIIPOU3BOJUT He B nonHoii Mepe u ¢ B nonnoit mepe u
Ananuzupyem Suats (37): kpumepuu OOBSCHSIET KPUTEPHU U OOBSCHSCT ICHCTBYIOLINE | MaJbIM KOJIMYECTBOM 0e301n004YHO
Oeticmeyiowee OUCHKYL 5 Qb;]? 5{ - 31; oemy | CEHKH s deKTuBHOCTH KPHUTEPUH OLICHKU OLIMOOK BOCIIPOM3BOJIUT M | BOCIIPOHM3BOJIMT U
3AKOHOOAMenbCME0 Zmenuzi DUHSITBLE D1 peLICHU T NPUHATHIX TPH 3 deKTUBHOCTH peIleHUiH | OOBACHSIET KPUTEPHH OOBSICHSICT KPUTEPHU
U npagosvle HOpMbl, I; ose ()eyullj dHasa P MPOBEJICHUH aHaIN3a NPUHATHIX TP [IPOBEJCHUH | OLEHKHU 3 (PEKTUBHOCTH oueHkH 3 dexTHBHOCTH
peaynupyiowue OZ b JIAHHBIX aHaJM3a TaHHBIX peLICHUH NPUHATBIX PU pELICHU TPUHSATHIX TPU
obnacmu MPOBE/ICHUH aHaIN3a NPOBEJCHUH aHAIN3a
npogheccuoHanbHou JIAHHBIX JIAHHBIX
deamenvHocmu VYmets (Y7): svibupams He Br1bupaer nanboiee C 3 u Gonee ommbKamMu C 1-2 ommbramu BeiOupaeT | besommbouHo BEIOMpaeT

Hauboiee payuoHatbHbvle
Kpumepuu 07151 OYeHK
agppexmugnocmu
PpeuleHutl RPUHAMbIX npu
npogedeHuUl aHAIU3d
OaHHbIX

panroHaIbHBIC KPUTEPUH
JUIS OLIEHKU

3¢ PEeKTUBHOCTH peIICHNI
MPUHSTHIX [P MPOBEIECHUU
aHanM3a JIaHHBIX

BEIOMpaeT HanboIee
palnOHAIIbHbIE KPUTEPUH
JUIsL OLCHKHU

3¢ (G EeKTUBHOCTH pPEeUIICHUI
MIPUHSITBIX [IPU TPOBEICHUN
aHaIM3a JIAHHBIX

HauOoJee parMoHaIbHbIE
KPUTEPHH JJIS1 OLICHKU

3 GEKTHBHOCTH PELICHUI
MPHUHATHIX TIPH MPOBEICHIH
aHam3a TaHHBIX

HauOoJee paloHalbHbIE
KPUTEPUH JJIs1 OLIEHKH

3¢ PEeKTUBHOCTH peIIeHNI
TIPUHSTHIX TIPY TIPOBEICHUN
aHaIM3a JJaHHBIX




Bnanets (B7). oyenxu
agppexmusnocmu
pewenuti nPUHAMsIX npu
npoeedeHUU aHaIu3d
OaHHBIX 8 COOMBEMCMEUU
€ NPUHAMBLMU
Kpumepusmu

He onennBaer
3(h(HEeKTUBHOCTH PEIICHUIA
MPUHSTHIX [P MPOBEICHUU
aHaJan3a TaHHBIX B
COOTBETCTBHUH C
MPUHSITHIMU KPUTEPUSIMU

C 3 u Gonee ommoOKamMu
oleHnBaeT 3(h(HEeKTUBHOCTD
peLIeHuit NPUHATHIX PU
MIPOBEJCHUH aHAIHN3a
JJAHHBIX B COOTBETCTBUH C
TIPUHSTBIMU KPUTEPUSIMH

C 1-2 ommbkamu
oruieHnBaeT 3G PeKTHBHOCTH
PELICHUH NPUHATHIX TPU
MPOBEJICHUH aHaIN3a
JITAaHHBIX B COOTBETCTBHU C
NPUHATBIMU KPUTEPUSIMH

Be3ommbouno orieHuBaeT
3¢ (EeKTUBHOCTD PEIICHUIA
MIPUHSATHIX MIPH MPOBEIACHUHN
aHaJIN3a JaHHBIX B
COOTBETCTBUH C
MPUHSATBIMU KPUTCPUIMU




[Mpunoxenue 2

KAPTA
obecneueHHOCTH AHCLHILTHHBI Y4e0HOH 1 y4eOHO0-MeToAHYecKoi JIMTEpaTypoi

Jucuunnuna: Python mis aHaausa JaHHBIX: BBeICHHE

Hanpagaenue mogroroBu: 23.03.02 - HazeMHBIE TPaHCIOPTHO-TEXHONOTHIECKHE KOMIUIEKCHI

Hanpasnennocts (npoduin): Maummuel 1 060pyI0BaHHE IS IMKBHAALME [TOCTEICTBUI dpe3BbIYaiiHbIX CHTYalHii, CTHXUHHBIX OeICTBHI, TYIMIEHH [I0KAPOB

e Konrnsrent O6ecnedeHHOCTh Hamane
HasBarue yueGHOro, y4e6HO-METOINIeCKOro H3AaHus, " obyuatonmixcs, 06YyJar0IHXCst 3NEKTPOHHOTO
No n/n aBTOp, M3JATENBCTBO, BHI H3TAHNS, TO/ H3IAHHs AREMILPIR. R ROUOREIVIONLIER JMTepaTypoii, BapuanTa B 95C
BHK YKa3aHHYIO % +-)
JHTEepaTypy _
Maxkuunu, Y.
Python u ananu3 panneix / V. MakkuHHA. - 2-0€ U311, Hcrp. u gorm. - Mocksa
1 : IIMK Tlpecc, 2020. - 540 c. - URL: https://e.lanbook.com/book/131721. - oP* 30 100 +
PexxuM mocTyna: st agtop. moss3osareneii. - 3BC "Jans". -
Buznu, 11,
Python. Kunra penenros / JI. Busmy, B. K. Jlxonc. - Mocksa : JIMK ITpecc,
2 2019. - 646 c. - URL: https://e.lanbook.com/book/131723. - Pexum pocryna: op* 30 100 "
IULA aBTOp. nonb3opareneit. - 9bBC "Jlanp".
Mxwurapsn, Bnagumup Cepreesuu.
AHanm3 nauHbIX : ydeOHHK 11 By30B / B. C. Mxurapan. - M : H3marenscrso "
3 IOpaiit, 2020. - 490 c. - (Boicmee ofbpasopanme). - URL: oP 30 100 *
https://urait.ru/bcode/450166. - Pexxum moctyna: [ aBTOp. MOMb30BaTENeH. -
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