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1. Heau u 321241 OCBOEHUS TMCHUILITHHBI/MOILY sl

HGHBIO JUCHUIIIIMHBI ABJIACTCA OCBOCHUC O6y‘-IaIOIJ_[I/IMI/ICSI HAaBBIKOB paGOTbI ¢ OOJIBIINMHA

JAaHHBIMHU, UX 00pa0OTKON U BU3yalIM3alMe Ha COBPEMEHHOM SI3bIKE MTPOrPaMMHUPOBAHUS HA IPUMEPE

Python.

3amaun JUCLUILINHEGL.

1. ®opmupoBaHUE HABBIKOB BIIaICHUS OCHOBaMHU MIpOrpaMMupoBanus Ha Python.

2. ®opMupoBaHHE M pPAa3BUTHE YMEHHUH TMPOBOAWUTH KAUECTBEHHBI aHaIM3 JaHHBIX C

NPUMEHEHHEM CTAaTHUCTUKH, HCIIOJIB30BAaHUS OMONMOTEK W MOAYyJeH Uis yCKOpEHHOW 00paboTKu

JaHHBIX.

3. CDOpMI/IpOBaHI/Ie HAaBBIKOB IMPCAOCTABJICHUA OOMBIINX U CI0XKHBIX Ha60pOB JaHHbIX B IIPOCTOM

1 HarjsiaHoM BHJIC.

2. Mecto aucuuniaunsl B crpykrype OIIOII BO

Hucnunnuna «Python nns ananuza JaHHBIX: BBEAECHHME» OTHOCHTCS K aucuuruinHaMm broka 1,

00s13aTeNbHON YacTH Y4eOHOT0 TUIaHa.

HGO6XO[[I/IMI)IMI/I YCJIOBUAMHU IJIL OCBOCHUA JUCHUIIIIMHBI ABJISAFOTCA:

3HaHus:

— JIMHEWHas M BEKTOpHas anreOpbl, TEOpUs BEPOATHOCTH, SJIEMEHTHl MaTeMaTH4YEeCKON

CTaTUCTHUKU,

— OCHOBBI TeOpUHU UHPOPMALIUU U KOJIUPOBAHUS.

YMmenns.

— HCIIOJIB30BATh MMPOTPaMMHBIC CPEACTBA peain3daliun I/IH(I)OpMaLII/IOHHBIX MMpOLCCCOB;

— HCIOJIL30BaTh JIOKAJIBHBIE U TJI00AIBLHEIC CETH.

Bnanenue:

— HAaBBIKOM TEMATHUYCCKOI'O ITIOMCKa I/IH(bOpMaIII/II/I M aHHOTHUPOBAHUSA UCTOYHUKOB,

—  CIIOCOOHOCTH IPpUMCHATH CHCTEMHBII nmoaxoa mpu pEeIICHHUMU 3adad I10 COCTAaBJIICHHUIO

IPOTrpaMM.

COIlep)KaHI/IC JAUCHUIINIMHBL  ABJIACTCA JIOTUYCCKUM IMPOAOJIZKCHUEM COACPKaHUA JUCHUILIINH

«Martematukay, «MHpopmaTkay, «[IporpammupoBaHue.

3. Pe3yabTaThl 00y4eHHs MO AUCHUIIIMHE
[Iporecc n3ydenus: TMCIUIUIMHBI HAMIpaBJieH Ha (JOPMHUPOBAHUE CIEAYIOMMNX KOMITETCHITHNA:

Tabmuua 3.1

KOH 1 HAMMCHOBAHUC

KO,Z[ 1 HAUMCHOBAaHUEC MHAUKATOPpA

KO,Z[ 1 HAUMCHOBAHUEC PE3YyJIbTaTa

KOMITCTEHIINT noctmwxenns komrereHunu (MJIK) 00y4eHust 0 AUCHUILIHHE (MOYIIIO)
YK-1. Cnocoben | YK-1.1. OcymiecTisieT BbIOOp | 3Hatb (31): MeXaHM3MBI M METOAUKH
OCYILIECTBIISITh MIOUCK, | aKTYaJIbHBIX POCCHHCKMX M 3apyOeKHBIX | HOMCKa, aHAIN3a M CUHTE3a MH(POPMAIHH,
KPUTHUYECKUH aHAJIM3 M CHHTE3 | HCTOYHHMKOB, a TaK JK€ IOUCK, cOOp M | BKIIOYAIOUIME CUCTEMHBIH IOJAXOJ B
nHdopmanny, MIPUMEHATH | 00paboTKy uHpopManuy, HeoOXoxumoil | obiactu oOpa3oBaHuUs
CUCTEMHBII NOAXO0. JUid | JUIs pelIeHus IOCTAaBIeHHOM 3ajauu. Ymers (Y1): ananu3upoBaTh 3anauy,




peuICHUs NMOCTABJICHHBIX 3a1a4

BBIICNIATh €¢ 0a30BBIC COCTABISIONINE,
OCYILECTBIIATH IEKOMITO3HUIIMIO 3a1a41
Brnagers (B1): MeTomamu ycTaHOBICHHS
NPUYUHHO-CIIC/ICTBEHHBIX ~ CBsSI3e U
ofpeieIeHUsI

HanOoJee 3HAYNMBIX CPEeTd HUX

VYK-1.2. CucrematuzupyeT U KpPUTHUYECKU
aHAIM3UPYeT MH(POPMAIHIO, TOJyYSHHYIO
U3 pa3HbIX UCTOYHUKOB, B COOTBETCTBUU C
TpeOOBaHUSIMHU U YCIOBHSIMH 3a]a4K

3Hath (32): METOAWKHN ITOCTAHOBKH IICITH
U CHOCOOBI €€ JMOCTIDKCHHS, HaydHOe
MPE/ICTABIICHUE

0 pe3ysbTaTax 00padoTKH MHPOPMAIUU
Ymers (Y2): HaXomUTh M KPUTHYECKH
aHaJIM3UPOBATh nH(pOpMaIHIO,
HEO0OX0IUMYIO TSt pereHus
MIOCTaBJIEHHO 3a1a4un

Brnagerp (B2): MexaHM3MaMM IIOHCKa
nH(pOpManuH, B TOM YHCIIE C IPUMECHEHHE
COBPEMEHHBIX

MH()OPMaMOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI

VK-1.3. Ucnones3yer
CHCTEMHOTO  IOJX0Ja
IIOCTABJICHHBIX 3aaa4

MCTOJHUKH

IpU  pEUICHUU

3rate (33): OCHOBHBIC METOABI HAyYHO-
HCCIICIOBATEIILCKONH  JICATCIEHOCTH B
paMKax MIPUMEHEHHUS CHUCTEMHOTO
MOAX0Ja TPU PEIICHUH MOCTaBIEHHBIX
3a1a4

YuMmets (Y3): paccMarpuBaTh BO3MOXKHBIE
BapUaHTHI PEIICHUS 3aJauu, OIEHUBAs UX
JIOCTOMHCTBA U HEJIOCTATKH
Brmagers (B3): HaBbIKamMu
METOIOIOTUIECKAX
BO3HHUKAIOIINX
MPAKTUYECKUX 3a]1a9

aHanm3a
mpobiem,

pu pelnieHnn

VYK-2. CnocobeH ompenensirs

Kpyr  3ajiad B paMKax
TIOCTaBJIEHHOM LeJn u
BBIOMpATh ONTUMAJIbHBIE

CcrocoOBbl MX PEHICHUs, MCXOJI
U3 JEHUCTBYIOIIMX TMPaBOBBIX
HOPM, UMEIOIIHUXCS PECYPCOB U
OrpaHUYCHUN

VK-2.1. TIpoBoauT aHamu3 MOCTABJICHHOM
nenu W GOpMYyNHMpPYeT COBOKYITHOCTH
B3aNMMOCBA3aHHBIX 3aaa4, KOTOpPbIC
HEO0XOIUMO PEIIUTH IS €€ TOCTHKEHUSI.

3HaTh (34):
B3aMMOCBSI3aHHBIX 32144
YwMmets (Y4): onpeaensaTs KpyT 3a1a4 U UX
B3aMMOCBSI3b B paMKaX M30paHHBIX BUAOB
npodeccnoHambHOM AesITeIbHOCTH
Bnaners (B4): HaBBIKOM pacnpeneneHus
CBOHUX JIeUCTBUI 1o pelLIeHnIo
MIOCTaBJICHHBIX 3324

COBOKYIIHOCTb

YK-2.2. BeiOupaeT onTHMaNbHEI CIIOco0
pelreHnsl 3anad, MCXOAS W3 HMCHOLIMXCS
peCypcoB M OrpaHHYCHHN

3Hathb (35): CIocoObl pereHus
MPaKTHYeCKUX  3aJad, pecypchl |
OTpaHUYCHUS

Ymets (V5): mmaHupoBaTh COOCTBEHHYIO
NESTeTPHOCTh HCXOAS W3 HMCIOIINXCS
pecypcos

Brnanets (B5): HaBBIKaMU UCTIOIB30BaHUS
HUMEIOIINXCS PECYPCOB IS YCHEITHOTO
BBITIOJTHEHHS TIOCTABJICHHBIX 3324

VK-2.3. Ananusupyer  AeWcTByloOIIee
3aKOHOJATEIbCTBO W TIPABOBBICE HOPMEI,
perynupyromue o0nacTh

poheCCHOHATBHOM NeATeTbHOCTH

3rate (36): neicTByrOmuEe IPaBOBHIC
HOPMBI ¥ OTrpPAHWYEHHS, OKAa3bIBAIOLINE
perynupyoiiee BO3/eiCTBUE Ha
npodeccnoHaTbHYI0 NeATEIHHOCTh
Ymers (Y6): HaxomuTh HOPMAaTHBHBIC
JIOKYMEHTHI B CBO€H NpogeccHOHaIbHOM
JIeSITEIIbHOCTH M IPUMEHSTH X

Bnamerr (B6): HaBblkamMu paboOTBI C
HOPMaTHBHO-TIPABOBBIMH JOKYMEHTaMH B
obnactn npodeccroHabHOM
JIeSITENIbHOCTH

4. O0beM TUCHUNINHBI

OO0t 00beEM TUCHUILINHEL COCTABIIAET 3 3aUueTHBIX equHuIbl, 108 yacos.




Tabnuua 4.1.

AyiTOpHBIE 3aHITHS/KOHTaKTHas paboTa, Jac. ®dopma
®dopma Kypc/ CamocTrosTtenbHast .
IIpaktuueckue | JlabGopaTopHble MIPOMEKYTOUHOU
o0y4eHus CeMeCTp Jlexmuu pabora, Jac.
3aHATHS 3aHSITHS aTTecTalluu
OYHast 2/4 16 - 32 60 3a4er
3a09Has 3/5 6 - 10 92 3auer

5. CTpykTypa U coaepKaHue THCUUIINHbI/ MOTYJIs
5.1. CtpykTypa AUCIUTIIMHBI

oyHas ¢opma odyuenus (OPO)

Tabmuna 5.1.1

CrpyKTypa JUCHUILTHHBI/MOIYJIS AYUTOPHBIC 3AHATHS,
No TPyKTypa uctt Y yac. CPC, | Bcero, Kox HJTK O1icHOUHbBIE
n/n Howmep qac. qac. A cperncTea
HaunmenoBanue pasnena JL IIp. JIab.
paszaena
1 1 OcHoBbl cunTakcuca Python 2 - 4 6 12 Tect
2 2 Bsenenue B Data Science 2 - 4 6 12 VK11 Tec"l;e(;;eﬁc
3 3 O6paboTKa JTaHHBIX 2 - 8 8 18 VK-1.2 N’o )
4 4 OCHOBBI CTATHCTHKH 4 - 4 10 18 zﬁ:;i Tect
5 5 PasBeapIBaTEIbHBIN aHAIIN3 4 ) 8 10 29 VK-2.2 Tecr
JAHHBIX VK-2.3
6 6 Busyanmzanus taHHBIX 2 - 4 8 14 Tect
7 | 3auer - - - 12 12 Keiic Ne 2
Hroro: 16 - 32 60 108 X
3a04Has popma od0ydenus (3PO) Tabmuma 5.1.2
CrpyKTypa TUCHHTUTMHBY/ MOy IS AYRMTODHBIE 3AHATH,
Ne TPyKTypa et Ay, 4ac. CPC, Bceero, Ko HJTK OneHoYHbIE
/I Homep gac. gac. A cpeicTBa
HaunmenoBanue paznena JL IIp. JIab.
paszena
1 1 OcHoBsI cuHTaKcuca Python 1 - 1 13 15 Orser,
Tecr
2 2 Bsenenue B Data Science 1 - 2 13 16 Orser,
Tecr
Orvuer,
3 3 O0paboTka JaHHBIX 1 - 2 14 17 VK11 Tecr
VK-1.2 Oruer,
4 4 OCHOBBI CTaTUCTUKH 1 - 2 17 20 VK-13 Tecr
PasBenpiBarenpHBIN aHAIN3 VK-2.1 Oruer,
5 5 AHHBIX 1 ) 2 17 20 VK-2.2 Tect
VK-2.3 Oruer,
6 6 Busyanu3aius TaHHBIX 1 - 1 14 16 Tecr
Kontponba
7 | 3auer - - - 4 4 ad pa? o1a,
Keiic-
3agada No 2
Uroro: 6 - 10 92 108 X
5.2. ConepxaHne TUCUUILIIHBI.
5.2.1. CopeprkaHue pa3faenoB IUCIUTUTHHBI (IUJAKTUIECKUE STUHUIIBI).
Pasnen 1. «Ocnosvt cunmaxcuca Pythony.
Tema 1: YcraHoBka, 3anyck u pa6ora B Jupyter Notebook.
VYceranoBka Python 3. Vcranoka Jupyter Notebook. 3amyck Jupyter-Gmoknora. KomOunarym
KJIaBUIII.

Tema 2: OcHoBHbIE MaTeMaTH4eckue AeiicTBus B Python.




Cnoxutb. Beruects, YMHOXUTB. Paznenuts. [lonyunts nenyro yacts ot aenenus. [1onydnts octaTok
oT aenenus. Bo3Bectu B creneHb.

Tema 3: Ilepemennbie. Onepanuu ¢ nepeMeHHbIMH.

Hcnonb3oBanue mnepeMeHHbIX. llpaBuinbHbIl BbIOOp mepeMeHHBIX. JloOaBnenue uHbopMmanmu B
nepeMeHHbIe. YNCIIOBbIE TUIIBI JaHHBIX. byneBblie 3HaueHus. Ctpoku. [lata u Bpems.

Tema 4: IIpocTbie u cocTaBHbIe yeaoBust. Llnkibl.

Bri6upaem ¢ momorsto oneparopa if. CozmaeM HUKIIBI C TOMOIIBIO KITFOUEBBIX ciioB while u for.
Paznen 2. «Beeoenue ¢ Data Science».

Tema 5: CTpyKTYpBbI JaHHBIX.

Crucok. Crnoapb. MuoxectBo. Koprex. Berpoennsie Gpynkuun nocnenoBarenbHocTeld. CrickoBoe,
CJIOBapHOE M MHO>KECTBEHHOE BKITIOUCHHSI.

Tema 6: CTpokoBbI€e BeJIHYHHBI.

Pazmuunsa mexnay ctpokamu. CosgaHue CTPOK, BKJTIOUAIOMIMX CIENUANbHBIE CHMBOJIBL. BbiOOp
OT/ICIBHBIX CUMBOJIOB. OOpaboTka cTpok. [Torck 3HaueHUs B cTpoke. DopMaTupoBaHUE CTPOK.

Tema 7: @ynkuum.

[TpocTpancTBa MMEH, 00IaCTH BUAMMOCTH U JIOKaJTbHBIC (DyHKIMU. BO3BpaT HECKOIBKMX 3HAYCHUH.
AHOHUMHBIE (J151MO1a) DYyHKIUU.

Tema 8: Kak nucath KpacuBblii kox Ha Python?

HazBanus oobexToB B Python. Maker koga. Kommenrapuu. I1po6ernsl 0ko10 OMHApHBIX OIIEepaTopoB.
Ckpunkact: opopmienue ¢pyHkimu o crangapry PEP-8.

Paznen 3. «Oopabomka oannwix».

Tema 9: Buésamorexka Pandas nyist 06padéoTKH TaHHBIX.

Oo6bexT Series. O0bexT DataFrame. MHnekcHbie 00bekThl. bazoBas yHKIIMOHATEHOCTD
Tema 10: MeToab! rpynnupoOBKHU JAHHBIX.

Mexanusm GroupBy. ArperupoBanue qaHHbIx. Metoz apply.

Tema 11: O0benuHenne Tadam1.

KomOunupoBanue u cnusinue HabopoB AaHHbIX. CiusHue 00bekToB DataFrame xak B 6a3ax TaHHBIX.
Coenunenue no unjekcy. Konkarenarus B1oiab ocu. KoMOMHMpOBaHUE EpEKPHIBAIOLIUXCS TAHHBIX

Tema 12: QOuncTKa JAHHDBIX.

OOpaboTka OTCYTCTBYIOIIMX JaHHbIX. DWIbTpals OTCYTCTBYIOUIMX JaHHBIX. BocrnonHeHue
OTCYTCTBYIOIIMX JaHHbIX. [IpeoOpa3oBaHue TaHHBIX.

Paznen 4. «Ocrnoevr cmamucmuxu.
Tema 13: OnucarejibHbIe CTATUCTUKH U TPaQUKH.

OnucarenbHble cratucTukd. Mepbl nentpa Ksaptumu. Mepor pasdpoca. BreiOpocsl. ['paduku.
Ornucanue 1 MHTEpIpeTanus rpagukos.

Tema 14: OcHOBHBIE TOHATHSI MATEMATHYECKOI CTATHCTHKH.

Pacripenenenue BEpOSTHOCTEN IUCKPETHOM CIIyYallHOM BEJIMYMHBL. MareMaTtnyeckoe OKHUIaHUE.
Hucniepcus. Pactipenenenre BEpoSITHOCTEN HETIPEPBIBHOM ClydaiiHOM BennunHbl. HopmainieHas cioydaiiHas
BenuuMHA. LlenTpanpHas npenenbHas TeopeMa

Tema 15: /loBepuTesibHbIe HHTEPBaJIbI Ha Python.

Kak oneHuts reHepaibHyt0 COBOKYMHOCTH? JlOBEpUTENBbHBIM MHTEpBAN JUIsl UICTUHHOTO CPEIHETO.
Pacnipenenenune CtbrogeHTa.

Tema 16: TecTupoBaHue ruInoTe3.

Pasnocts cpeanux. TecTpoBaHuE pa3sHOCTH cpeqHMX. JlOIMyIieHHs HpH HCMOIb30BaHUHU (hopMmyil.
Pacnipenenenvie pasHOCTH IIPOIIOPLIMH.

Pazneun 5. «Pazeeovieamenvuolit ananu3 OGHHBIX.
Tema 17: IlepBUYHBINH 0CMOTP JAHHBIX.

IlepBuuHBIl OCMOTp JaHHBIX.



Tema 18: IlepBuyHbIi aHAIU3 JTAHHBIX.

[TepBuuHbBIN aHAINU3 TAHHBIX.

Tema 19: KoppesinnoHHbIH aHAIM3.

Koppernsiuu 1st uricnoBbix cTos10110B. yHKIMsA pairplot u3 Moyis seaborn.

Tema 20: AHAIN3 HOMMHATHBHBIX NepPeMeHHbIX.

[Mpumenenune Gyrkuun boxplot. Pacnipeneserne omeHOK M0 HOMUHATHBHBIM PU3HAKAM.
Paznen 6. «Buzyanuzauua oannoix».

Tema 21: I'padpuueckue BozmozxkHocTH Pandas.

Pucynku u noarpaduku. Lipera, Mapkepbl U CTHIU JTUHUN. PUCKH, METKU U HAaIHUCH.
Tema 22: Metoas!i plot, subplots.

[Toctpoenne rpadukoB. TekctoBsle Haamucu Ha rpaduke. HanmmenoBanuwe oceil. Pa3merienne

rpauKOB Ha pa3HBIX MOJISAX

Tema 23: I'ucTorpaMMbl pacnpeaeieHusi MPU3HAKOB.

I'mcrorpamMMel ¥ TpaMKK TIOTHOCTH.

Tema 24: OcHoBHble TUNBI rpagukos B Plotly.

JIuneiinbie rpaduku. CrondyaTeie AuarpamMmel. JluarpaMmbl paccesiHus

5.2.2. CopeprkaHue TUCLUTUIMHBI 110 BUIAM YY€OHbBIX 3aHSTHIL.

JlekninoHHbBIE 3aHATHSA
Tabmuma 5.2.1

Ne Howmep paznena O6bemM, gac. Tewma nexnuu
/i JICUMATUIAHBI (010:(0) 300
1 0,5 0,25 VcranoBka, 3amyck u padora B Jupyter Notebook
2 L 0.5 0,25 OcCHOBHBIE MaTeMaTHIECKHUE JieiicTBrs B Python
3 0,5 0,25 ITepemennbie. Oneparyu ¢ mepeMeHHbIMU
4 0,5 0,25 ITpocTsie 1 cocTaBHbIC YCIIOBHsl. LIMKIIbI
5 0,5 0,25 CTpyKTYpbl JaHHBIX
6 ) 0,5 0,25 CTpOKOBBIE BEJMYHHBI
7 05 025 DyHKIW.
8 0,5 0,25 Kak nucats kpacublii ko Ha Python?
9 0.5 0,25 bubmmoreka Pandas s 00paboTKM TaHHBIX
10 3 0,5 0,25 MeTo1bl IpyHITHPOBKH TAHHBIX
11 0,5 0,25 O0benrHeHne TadIuL
12 0,5 0,25 OumncTKa TaHHBIX
13 1 0,25 OnucatenbHbIe CTATHCTUKH U TpadUKu
14 A 1 0,25 OCHOBHBIE MTOHSTHS MATEMATHIECKON CTATHCTUKH
15 1 0,25 JloBepuTenpHbIe MHTEpBAJIBI Ha Python
16 1 0,25 TectupoBanue runores
17 1 0,25 ITepBHYHBI OCMOTp JTAaHHBIX
18 c 1 0,25 ITepBUYHBII aHAIH3 TAHHBIX
19 1 0,25 KoppensiioHHbIil aHam3
20 1 0,25 AHaM3 HOMUHATUBHBIX MTEPEMEHHBIX
21 6 0,5 0,25 I'paduueckue Bo3moxxHOCTH Pandas




22 0,5 0,25 Merozs! plot, subplots
23 0,5 0,25 I'ucTorpaMMsbl pactipe/ieICHUs IPU3HAKOB
24 0,5 0,25 OcHoBHbIe THITBI TpadukoB B Plotly
HUroro: 16 6 X
HpaKTI/I‘lCCKI/Ie 3AaHATUA
[TpakTuyeckue 3aHATUS YI€OHBIM IJITAHOM HE IPEIYCMOTPEHBI.
JlabopaTtopHbie paGoThI
Tabmuma 5.2.2
Ne Howmep paznena O6BeMm, Jac. HaumenoBanue 1abopaTopHOi paboThI
/11 JUCIUTLIAHBI (0100 300
1 1 4 1 OcHoBsI si3bIka Python
2 2 2 1 BcTpoeHHbIe CTPYKTYpBI JaHHBIX, PYHKINY U (aiibl
3 2 1 OcuoBel NumPy: MacCHBBI ¥ BEKTOPHBIC BHIUHCICHUS
4 4 1 [epBoe 3HakoMcTBO ¢ pandas
5 3 2 0,5 ATrperupoBaHue JaHHBIX U IPYNIOBbIE ONEpPaLUuK
6 2 0,5 OunCcTKA U MOATOTOBKA JaHHBIX
7 4 2 1 OCHOBBI MAaTEMaTHYECKOM CTATHCTUKHI
8 2 1 Teopust BeposiITHOCTH
9 4 1 IepedopMaTrpoBaHUE TaHHBIX: COCAUHCHHE, KOMOUHHPOBAHUE U
5 n3MeHeHne GopMbl
10 4 1 KoppensaimoHHslil aHanu3 JaHHBIX
11 6 4 1 [TocTpoeHue rpahMKoB ¥ BU3yaInu3alus
Hroro: 32 10 X
CamocroaTeabHas pa60Ta CTya€eHTa
Tabnmia 5.2.3
Ne Howmep paznena O0nbewM, yac. Tema Bug CPC
/1 JUACIUTLTAHEL 000 300
Brimonnenne TMCbMEHHBIX
1 1 6 13 OcHoBsI cuHTaKcuca Python N
JIOMAIIHUX 3aJaHui
. Brimonnenne TMCbMEHHBIX
2 2 4 Bsenenue B Data Science .
2 JIIOMAIIHUX 3a0aHui
. . BrimonHeHne mucbMeHHBIX
3 4 9 Keiic Ne 1. «Yranaii Yuciio» .
JIOMAIIHUX 3a0aHui
BrinojgHeHne MucbMEHHBIX
4 3 8 17 O0paboTka JaHHBIX JIOMALIHKUX 3aaHui
BrinojgHeHne MucbMEHHBIX
5 4 10 17 OCHOBBI CTaTUCTHKHU JOMAIITHHUX 3aIaHUH
6 5 10 14 PasBenpIBaTENIbHBIN AHAIN3 Brmonnenue HHCHXIGHHHX
NAHHEIX JIOMAIIHUX 3aJaHui
BrinonHeHne MUCEMEHHBIX
7 2 4 Busyanuzauus qaHHbIX N
JOMAIIHUX 3aJaHui
6 v
8 6 10 Ketic Ne 2. «KT0O X04eT cTath BrimmonaeHre mucbMEHHBIX
MUJUTHOHEPOM KHHOTIPOKATa?» JIOMAIIHUX 3a0aHui
9 1,2,3,4,5,6 12 4 X IToaroroBka K 3auery
Hroro: 60 92 X X
5.2.3. IlpenomaBaHWe OWCHUIUIMHBI BEIETCS C NPUMEHEHUEM  CIEOYIOIHUX  BHUIOB

00pa3oBaTeNbHBIX TEXHOJIOTHI:




- BH3yanm3anus ydeOHOro marepwaga B PowerPoint B guamoroBoM pexume (JIEKIIMOHHBIC
3aHATHSA);

- paboTta B MaJIbIX rpymimax (J1TabopaTopHbIC 3aHATHSA);

- Kelic-TexHoI0rus (J1abopaTopHbIE 3aHITHSA).

6. TemaTHKa KypcoOBBIX paGoT/MPOEKTOB

KypcoBblie paboThI/IPOCKTH YIEOHBIM IIAHOM HE MPEYCMOTPEHBI.
7. KoHTpoJbHbIe padoThI
1. He npexycmotpeHo.
8. Onenka pe3yjibTaTOB OCBOEHUSI THCIUTLIHHbBI/MOLYJISI

8.1. Kputepuum oOneHUBAaHUS CTENEHU TMOJTHOTHI M KauecTBA OCBOCHHMS KOMIIETEHIMH B
COOTBETCTBHH C IIJIAHUPYEMBIMU pe3yibTaTaMu oOyueHus npuseneHsl B [Ipunoxenun 1.
8.2. PeiiTuHroBas cucreMa OLCHMBAHHUS CTEIEHH IIOJHOTHI MU Ka4eCTBA OCBOEHUS KOMIIETEHLUHN

oOyuaromuxcst O4HON hopMbl 00yUeHUs MpeacTaBieHa B Tadnuie 8.1.

Tabmuna 8.1
. KonunuectBo
Ne n/nt Bugpsl meporipusituii B paMKax TEKYyLIEro KOHTPOJIS
0au10B
1 Tekyuias arTecTanus
1 3amuTa 0T4eTOB 10 JJabopaTopHbIM paboTam Ne 1-3 0...10
2 Wrorossiii Tect no pasaenam Ne 1 u Ne 2 0...10
NTOI'O 3a nepByr0 TEKYIIYIO aTTECTALIMIO 0...20
2 TEKyIIas aTTeCTAIHS
4 3amuTa 0T4eTOB 10 JJabopaTopHbIM paboTam Ne 4-8 0...10
S) Wrorosslii Tect no pazaenam Ne 3 u Ne 4 0...10
6 Pemennii ketica No 1 «Vranait Uncno» 0...20
HNTOI'O 3a BTOPYIO TEKYIIYIO aTTECTALUIO 0...40
3 TekyIias aTTecTanus
7 3amuTa 0T4eTOB 10 JabopaTopHbIM padoTam Ne §8-11 0...10
8 Wrorosslii TecT no pazaenam Ne 5 u Ne 6 0...10
9 Pemenuit keiica Ne 2 «Kro xouer crath MUITHOHEPOM KHHOTIPOKATa?» 0...20
HNTOI'O 3a TpeThio TEKYIIYIO aTTECTAIHIO 0...40
BCEI'O 0...100
9. YueOHO-MeTOAMYECKOE U HH(POPMAIIMOHHOE 00ecTieueHHe TN CIUIITHHBI/MOTYJIsI
9.1. IlepeueHpb pekOMeHIyeMoii TuTeparypsl npeacrasieH B [Ipunoxenun 2.
9.2. CoBpeMeHHble TNpodeccuoHanbHble 0a3bl JaHHBIX W HWHPOPMALMOHHBIE CIPAaBOYHBIE
CHCTEMBI:

DJIeKTpOHHBIN KaTanor/DaekTponHas oudmmorexka TUY http://elib.tsogu.ru/

Dnexkrponno-oubroTeuHas cucrema IPR BOOKS https://www.iprbookshop.ru

DnexkTpoHHO-0nOIMoTeuHast cucteMa «Jlauby http://e.lanbook.com

DnekTpoHHO-0nOIMoTeuHast cuctema «Book.ruy https://www.book.ru

AnekrponHas 6ubmnorexka FOPAMT https://www.biblio-online.ru



http://elib.tsogu.ru/
https://www.iprbookshop.ru/
http://e.lanbook.com/
https://www.book.ru/
https://www.biblio-online.ru/catalog/D8904B5A-0D43-48D3-B26C-DC6C5A0C2D0B

HarnuonaneHas snektponnas oudnuorexa (HOB) https://rusneb.ru

ITonHOTEKCTOBAs 0a3a naHubix TUY
DJICKTPOHHBIE PECYPCHl OTKPHITOTO JOCTYIIA

Yuusepcurerckas oudimoreka ONLINE https://biblioclub.ru

MesxnyHapoaHble pedepaTuBHbIC 0235l HAYYHBIX U3AHHHA

9.3. JluneH3uoHHOe W CBOOOAHO pacmpocTpaHsIeMOe MPOrpaMMHOE oOecredyeHrne, B T.4.
OTEYECTBEHHOTO MPOU3BOICTBA!

Windows

Microsoft Oficce

Python 3

Jupyter Notebook

10. MaTepuaJbHO-TEXHHYECKOE 00ecnevyeHrue THCIUTIINHbI

[Tomermenust ayisi TPOBEACHHSI BCEX BHUIOB pabOThI, MPETyCMOTPEHHBIX YYEOHBIM IUIAHOM,
YKOMIUIEKTOBaHbI HEOOXOIUMBIM 000PYIOBAaHUEM U TEXHHYECKUMHU CPEJICTBAMU O0yUCHUSI.

Tabmauua 10.1

[lepeuens o0opynoBanus, HEOOXOIUMOTO VISl YCIIEITHOTO OCBOCHHUS 00pa30oBaTebHOM
MIPOTPAMMBI
Haumenosanue Kon-Bo 3HaueHue
MynsTuMeauitnoe o0OopynoBaHue s
Y Hv PYA ! HarnsaHocts IpU W3y4CHUH
npeseHTauuii (Komnbiorep B KOMILIEKTE, 1
COOTBETCTBYIOLLIETO MaTeprania
MIPOEKTOP, PKPaH U T.J.)
Kommnsrorep 15 J11s1 BenieHwst 3aHsTHi
. . Cucrema eaM3ali  paboThI
Microsoft Windows (akTyasnbHas Bepcus) 15 P P
MYJIBTUMETMIAHOTO 000PYI0BaHHS
CBoOomHOE MpOrpaMMHOE  OOecreyeHHe
Jupyter Notebok 15 . porp
JUTSL TIPOrpaMMHPOBAHKSI Ha si3bIke Python
KommekT yueOHoit mebenu 15 J11s1 BenieHwst 3aHsATHI

11. Meroanueckue ykazanus no opranusanuu CPC

11.1. MeTtoauueckue yKa3aHus 110 MOJATOTOBKE K JJaOOPATOPHBIM 3aHATUSIM.
bazanoB A.B. Python nna ananusza manHbIX: BBeJeHHME [TeKCT]: MeTOIUYECKHE YKa3zaHHUS K
nabopaTopHbIM paboTaM o nuctuiuinee: «Python s aHanu3a qaHHBIX: BBEACHUE» Ui CTYJCHTOB

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

11.2. MeToauieckue yKa3aHusl 10 OPraHU3alUN CaMOCTOSITENIbHON paOOTHI.
bazanos A.B. Python nns ananu3a maHHbBIX: BBeAcHHE [TEKCT]: METOIUYECKHUE YKa3aHUS K
CaMOCTOSITENIbHOM padoTe CTyaeHTOB No AucuuIrinHe: «Python nis aHanm3a naHHBIX: BBEACHHUEY IS

CTYJICHTOB BCEX HarpaBjeHui Bcex ¢hopm oOyuenus / A. B. bazanos. — Tromens, TUY — 2021.


https://rusneb.ru/
https://biblioclub.ru/




IInanupyemble pe3ybTaThl 00yueHHs 1Jis1 GOPMUPOBAHHMA KOMIIETEHUIMU U KPUTEPHHU UX OLleHUBAHUS

Jucnummza: Python nis ananu3a 1aHHBIX: BBeleHHE
Kogn, nanpasnenue nmoarotosku 21.03.01 Hedrerazopoe neno
HanpagnenHoctsh
Bypenue He(TSHBIX U ra30BBIX CKBaXHH; [IpOCKTHPOBAHUE U IKCILTyaTalls CUCTEM TPAHCIIOPTA, XPAaHSHHUS U COBITA YIIIeBOA0POI0B; CTPOUTEINHCTBO M OOCTY)KUBAHHE CUCTEM
TPAaHCIOPTa, XPAHEHUS U COBITA YTIIEBOIOPOIOB; DKCIUTyaTalus 1 00CTy)KUBaHUE OOBEKTOB JOOBIUHM Ta3a, Fra30KOHCHCATa M MO3EMHBIX XPAaHWIHUIN; JKCIUTyaTalus 1 00CTy)KUBaHUEC
00BEKTOB 100bIYU He()TH; DKCIUTyaTaIMs U 00CITyKUBAHUE TEXHOJIOTUICCKUX 00BEKTOB HE(PTEra30BOT0 MPOU3BOJICTRA

Kox Kog, Kon 1 HanmMeHnoBaHue Kpurepnn onieHuBaHHS pe3ynbTaTOB O0yUCHHS
KOMITETeHIIH HaNMEHOBaHHE pe3ynbpTaTa 00y4eHHs 110 12 3 4 5
NIK JUCIUTUIAHE (MOJTYIIIO)
He BocniponsBoaut u He YacTUYHO BOCIIPOU3BOAUT He B nonHoit Mepe u ¢ B nonHoit mepe u
3uath (31): mexanusmol u | OOBSCHICT MEXaHU3MBI 1 1 OOBSCHSICT MEXaHU3MBI M | MaJIBIM KOJIMIECTBOM 0e30mmMO0YHO
MemoOuKU NOUCKa, METOJIVIKH TTOVCKA, aHAJH3a | METOAMKH MOWCKA, aHAIHN3a | OMIMOOK BOCIIPOHM3BOIHUT U BOCTIPOU3BOJIUT H
amanusa u cunmesa W cuHTe3a MH(pOpMAIHH, U CHHTe3a HH(GOPMAIIHHY, 0OBSICHACT MEXaHU3MbI U 0OBSICHIECT MEXaHU3MBI U
unpopmayuu, BKJTIOYAIOIIHE BKJTIOYAIOIIUE METOJIMKH TIONCKA, aHaJIN3a | METOJIUKU MOMCKa, aHaIN3a
sKIOUaowue CUCTEMHBIN MOJXO0 B CHUCTEMHBIN TIOJIXO]] B U CHHTE3a nHGpOpMaIIUH, U CHHTe3a HH(OPMAIIHHY,
VK-1. VK11 cucmemHblii n00X00 8 obyiactu 0OpazoBaHUs obnactu 0Opa3oBaHus BK/IIOAIOLIHE BKITIOHALOLIHe
CrnocooeH OCYH.[.G(.:TBJ'ISIGT obnacmu 06p0306aHuﬂ CUCTEMHBIN ITOJAXO0/] B CHUCTEMHBIN IOJAX0/ B
OCYIIECTBIATE | G0p AKTyaHHBIX obusiactu 0OpazoBaHus 00J1acTH 00pa30BaHuUs
TMIOHCK, 5 POCCHICKIX T v - He pemaet Tunuyusie PemaeT ¢ 3 u 6onee Pemaer ¢ 1-2 ommbkamu bezomm6o4HO pemaet
KPUTHYECKUH 3apybKHBIX meTh (Y1): 3a[a4d Ha OCHOBE OIMOKAMHU THITHIHEIC TUNIMYHBIC 33/1a9H Ha TUIIMYHBIC 331290 Ha
aHAIN3 U ananuzuposams 3a0ayy, BOCIIPOU3BEICHHS 3aJja9d Ha OCHOBE OCHOBE BOCIIPOH3BEICHUS OCHOBE BOCTIPOW3BEICHHS
CUHTE3 HCTOIHUKOB, & TaK ébl0ensimoy ee bazosvie CTaHIAPTHHIX AITOPHTMOB BOCTIPOW3BEICHUS CTaHIAPTHHIX ANTOPHUTMOB CTaHJAPTHHIX aITOPUTMOB
uHpOpPMALNH, fgngﬁii’yw()p " cocmasnaouue, pelreHus CTaHJAPTHBIX AITOPUTMOB peureHus peneHus
anMeH;ITIi HEGhOPMAITHH, gcymecmeﬂﬂmb peueHus
CHUCTEMHBII 2 eKOMNO3UYUIo 3a0a4u
HEOOXOIUMOH IS
MOJIXO/T ISt
peuieHus petLeHuA . He npumensieT MmeTo b1 [Mpumensiet ¢ 3 u 6oree Ipumensiet ¢ 1-2 be3omm604HO puMeHseT
HocrapnenHerx | OCTABICHHON 00paboTKK pe3yIbTaToB OIIMOKAMH METOIbI OIIMOKAME METOIbI METOIbI 06paboTKU
3aau safiaqn. Buanets (B1): memodanu 5KCIEPHUMEHTOB 00pabOTKY pe3yIbTaTOB 00pabOTKH pe3yIbTaToB Pe3yJIbTaToB
YEMAaroe1eHUA NPUHUHHO AKCIICPUMEHTOB IKCIICPUMEHTOB AKCIICPUMCHTOB

CNIeOCMBEHHbIX C8A3el U
onpedenenus

Haubonee 3HAYUMBIX
cpeou Hux




YK-1.2.
Cuctematusupyer u
KPUTHUYECKH
aHaNNU3UPYyeT
nHPOPMALHIO,
HOJy4CHHYIO U3
Ppa3HBIX
HCTOYHUKOB, B
COOTBETCTBHH C
TpeOOBaHUAMU U
YCJIOBHUSMU 3a]a4K

3Hatsb (32): memoouxu
HOCMAHOBKU Yenu U
Cnocobbl ee OOCMUICEHUS,
HayuHoe npeocmagneHue
0 pe3ynIbmamax
obpabomku ungopmayuu

He BocripousBoauT u He
OOBSICHIET METOANKU
MIOCTAQHOBKH LICJIU U
CII0COOBI €€ JOCTHIKEHMS,
Hay4HOE TPeICTaBICHHE
0 pe3yibTaTax 00paboTKI
nHpOpMALUN

YacTU4HO BOCIIPOM3BOIUT
1 0OBSICHSIET METOJUKH
MIOCTAaHOBKH LICITH U
CII0COOBI €€ TOCTHIKEHHS,
Hay4YHOE IIPEACTABICHUE
0 pe3yibTaTax 00paboTKH
nHPOpPMALTNH

He B nonHoit Mepe u ¢
MaJIbIM KOJINYECTBOM
omrOOK BOCIIPOU3BOIHUT U
00BICHIET METOINKH
TIOCTAHOBKH IIEH U
CII0COOBI €€ JOCTHIKEHMS,
HayY4HOE TIPECTABICHNE
0 pe3yibTaTax 00paboTKH
uHbopMauu

B nonHoit mepe u
6e301I1O0YHO
BOCTIPOU3BOJIUT H
00BSICHSIET METOUKH
ITOCTAHOBKH IICJIH U
CII0COOBI €€ TOCTHKEHUS,
HAyJIHOE MPEICTaBICHIE
0 pe3yibpTaTax 00padoTKH
nHdopmanuu

YwMmers (V2): naxooums u
Kpumuyecku
AHATUUPOBAMD
ungopmayuio,
HeoOX00UMYI0 OISl
peuwienusi nROCmagneHHoU
3a0auu

He HaxomuT M KpUTHYECKU
HE aHAJIH3HPYET
nHPOPMALHIO,
HEO0OXOIUMYIO ISt
pelleHns OCTaBICHHON
3a1aun

C 3 u Gosee ommbKamMu
HaXOJIUT U KPUTUIECKH
aHATM3UpPyeT HHPOPMALHIO,
HEOOXOIUMYIO ISt
pelIeHus MOCTaBIEHHON
3a7a4u

C 1-2 ommOKkaMu HAXOOUT U
KPUTHYECKH aHAIN3UPYET
“HPOPMAIIHIO,
HEOOXOIUMYIO ISt
pellIeHus TOCTaBIEHHOMN
3a/aun

Beszommbouno HaxoauT u
KPUTHICCKH aHATN3UPYET
nHPOPMALHIO,
HEOOXOIUMYIO ISt
pellIeHns MOCTaBIEHHON
3a1auu

Bnanets (B2):
MEXAHUMAMU NOUCKA
uHgopmayuu, 8 mom
yucie ¢ npumeHexue
COBPEMEHHbIX
UHPOPMAYUOHHBIX U
KOMMYHUKAYUOHHBIX
MexXHoN02Ull

He moxbupaeT MeXxaHU3MBI
roucka uHdopmanuu s
PpEIICHHS TOCTABICHHBIX
3amaq

C 3 u 6onee ommbkamu
mo0UpaeT MeXaHU3MbI
roucka HHGOpMaLuH st
PpeLICHUsI TOCTABICHHBIX
3ajaq

C 1-2 omnbkamu
noI0upaeT MEXaHU3MbI
Noucka UHHOPMALIUH JIJIsT
PELICHUS TOCTABICHHBIX
3a71a4

Besormmbouno moxoupaet
MEXaHHU3MBI ITOUCKaA
nHpopManuu 1J1s peeHust
MIOCTABIICHHBIX 3a71ad

YK-1.3.
Hcnonszyer
METOJUKH
CHCTEMHOI0
[0AX0J1a IPH
pelieHnu
MIOCTABJIEHHBIX
3a1a4y

3Hatsb (33): ocrosHbie
Memoobl HAYUHO-
uccne008amenbeKoll
0esimeNbHOCMU 8 PAMKAX
NPUMEHEHUST CUCTEMHO20
nooxo00a npu peweHuu
HOCMABIEHHbIX 3a0aY

He BocIipou3BoUT U HE
00BICHIET METOINKHU
CHCTEMHOT'0 MOAX0/1a MPH
PEIICHUH [TOCTABICHHBIX
3a7a4

YacTHIHO BOCTIDOU3BOIUT
H OOBSICHSIET METOAUKHU
CHUCTEMHOT'0 MOJIX0/a TIPU
pEelIeHNN TOCTaBIEHHBIX
3a7a4

He B nonHoit Mepe u ¢
MaJIbIM KOJINUYECTBOM
omnOOK BOCIIPOU3BOIHUT U
0OBSICHAET METOTUKU
CHCTEMHOT'0 MOJIX0/1a MPH
PELICHNH MOCTABICHHBIX
3a7a4

B nonHoit mepe u
0€e301IH00YHO
BOCITPOU3BOJUT U
00BACHIET METOIUKHU
CHUCTEMHOTI0 MOIX0/a TIPH
PEIIeHIH TOCTABICHHBIX
3a7a4




Ymers (V3):
paccmampusams
B03MOJICHbBLE BAPUAHIBL
peuienus 3adauu,
OUeHUBAS UX
docmouncmea u
HeooCcmamiu

He paccMaTpuBacT
BO3MOXHbBIC BApUAHTBI
pemenus 3aga4u, OUCHUBAsA
ux

JOCTOMHCTBA U HEAJOCTATKH

C 3 u 6osee omubkaMu
paccMarpuBaeT BO3MOKHBIE
BapHaHTHI PEIIeHNs 3a1a9H,
OILICHHUBAs UX

JIOCTOMHCTBA ¥ HEJJOCTATKH

C 1-2 ommbkamu
paccMaTpHuBacT BO3MOXKHBIC
BapUaHThI PEIICHHS 33/1a4H,
OLICHUBAs UX

JIOCTOMHCTBA U HENOCTATKU

Be3ommbouno
paccMaTpuBaeT BO3MOKHbIE
BapHaHTHI peleHNs 3a0a4H,
OIICHHUBAS UX

JIOCTOMHCTBA U HEJOCTATKH

Branets (B3): nasvikamu
ananuza
MEMOOONOUYECKUX
npobem, 803HUKAIOUWUX
npu pewenuu
NPAKMU4ecKux 3a0ay

He ananusupyer
METOJI0JIOTHYECKHE
Ipo0IIeMbl, BO3HUKAIOIIUE
IIPU PELICHUU
MIPAKTUYECKUX 3a/1a4

C 3 u 6osee ommbOKaMu
aHAITU3UPYET
METOI0JIOTHYECKHUE
MpOOJIEMBI, BO3HUKAFOIIUE
IIPU PELLIEHUN
MPAaKTUYCCKUX 3a/1a4

C 1-2 ommbkamu
aHAITU3UPYET
METOIOJIOTMUECKUE
pOOJIEMBI, BO3HHKAIOIINE
IIPU PELIECHUH
MPaKTUYECKUX 3aau

Bezommboyno aHaMM3upyeT
METO/I0JIOTHYECKHUE
po0JIeMbl, BO3HUKAIOIIUE
NIPU pEeLICHUH
MPaKTHYECKUX 33124

YK-2.
Criocobex
OTIpeNieNATh
KpYT 3a1a4 B
paMKax
MOCTaBJIEHHOM
HeNd ’
BEIOMpATh
ONTUMAaJILHBIC
CIoco0OBI UX
penieHus,
UCXOS U3
JIEHCTBYIOIINX
MIPABOBBIX
HOPM,
UMEIOLIUXCS
pecypcoB u
OrpaHUYEHUN

VK-2.1. IlpoBoaut
aHaJIn3
IIOCTaBJIEHHON €N
1 popMyIupyeT
COBOKYITHOCTB
B3aMMOCBSI3aHHBIX
3a/1a4, KOTOPhIC
HEOOXOIUMO
PEIIUTh IS e€
JIOCTHIKEHHUSI.

3uats (31): cosokynuocme
83AUMOCEA3AHHBIX
3adau

He o6pscuser
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX
3a7a4

YacTHIHO OOBICHSIET
COBOKYIIHOCTb
B3aUMOCBA3aHHBIX
3aaa4

He B nonHoit Mepe u ¢
MaJIBIM KOJIMYECTBOM
OLIMOOK OOBSICHSET
COBOKYITHOCTb
B3aMOCBSI3aHHBIX
3a1a4

B nonHoit mepe u
0€e30IIMO00YHO OOBSICHIET
COBOKYITHOCTh
B3aMMOCBSI3aHHBIX

3a7a4

Ywmers (V1): onpedenamo
Kpye 3a0a4 u ux
63AUMOCE53b 6 PAMKAX
U36paAHHBIX BUO0E
npogheccuonanvrou
desamenbHOCU

He onpenenser kpyr 3anay
1 UX B3aUMOCBS3b B paMKax
BBIITOJIHACMBIX 3aI[aHI/II‘/'I

C 3 u 6osee ommbxkamu
ompenenser Kpyr 3a7a4 u
HUX B3aUMOCBA3b B paMKax
BBIIIOIHAEMBIX 3a0aHui

C 1-2 ommbkamu
OMpeneIsIeT KPyT 3a7a4 u
HX B3aUMOCBSI3b B PAMKax
BBINOIHAEMBIX 3a0aHUI

Be3ommbouno onpezaensetr
KpyT 3a7a4 ¥ ux
B3aUMOCBSI3b B paMKax
BBITIOJTHSEMBIX 3a1aHHI

Bnanets (B1): nasvixom
pacnpeoenenust CBOUx
deticmeutl no peweHuo
NOCMABIEHHBIX 3a0aY

He pacnpenensier cBon
JEUCTBHS 110 PELICHUIO
MIOCTABJICHHBIX 3a/1a4

C 3 u 6o1ee ommbKkamMu
pacrpezenseT CBou
JICUCTBHS TI0 PEIICHUIO
ITOCTABJIEHHBIX 33124

C 1-2 omubkamu
pacrpezenser CBou
JICUCTBHS TI0 PELICHUIO
MOCTABJIEHHBIX 3a7a4

Be3ommbdouno
pacrpesenser CBou
JIEWCTBHS IO PEIICHUIO
[TOCTABJIEHHBIX 3324

YK-2.2. Beibupaer
OINTUMAaJILHBIA
CIoco0 pernieHwst
3a/1a4, UCXOs U3
AMEIONUXCS

3uats (32): cnocobwi
peuieHus NpaKmuyeckux
3a0au, pecypcul u
ocpanuienus

He BocnipousBoaut u He
OOBSICHSICT CIIOCOOBI
PEIICHHST TPAKTHIECKUX
3a/1a4, pecypcol U
OrpaHUYCHHSI

YacTUuyHO BOCIIPOU3BOAUT
1 00BSACHSET CIIOCOOBI
pemIeHns MPaKTHIECKUX
3a/1a4, peCypcChl H
OTpPAaHUYEHUS

He B nonHoi#t mepe u ¢
MaJIbIM KOJIMYECTBOM
omnOOK BOCIIPOU3BOIHUT U
0OBSICHAET CITOCOOBI
PECICHUA NMPAKTUICCKUX

B nosnHoit mepe u
0€e301IH00YHO
BOCIIPOU3BOJUT U
00BSACHSIET CIIOCOOBI
peU_IeHI/ISI HpaKTI/I‘{eCKI/IX




pecypcoB u

3aJa4, pecypchl U

3aJa4, peCypChbl U

OTpaHUYEHUI OTpaHUYEHUS OTpaHUYEHUS
He nnanupyer C 3 u 6onee ommbkamu C 1-2 ommbkamu be3ommbo4HO riaHupyer
Ywmers (V2): COOCTBEHHYIO TUTAHUPYET COOCTBEHHYIO IUTAHUPYET COOCTBEHHYIO COOCTBEHHYO
NIAHUPOBAMb JESATEABHOCTD UCXOIS U3 JIeSITEIBHOCTD UCXOS U3 JESTENBHOCTD UCXOIS U3 JIeSITEIbHOCTD UCXOIS U3
cobcmeennyio HMEIOIINXCSL PECYPCOB HUMEIOIIUXCS PECYPCOB HMMEIOIIUXCSA PECYPCOB HMEIOIIUXCS PECYPCOB
0esamenbHOCMb UCX005 U3
UMEIOUWUXCSL PeCYPCO8
He ucnonssyer YacTU4HO UCTIOIB3YET He B nonHoii Mepe u ¢ B nonnou mepe u
B B2): HMMEIOIIUECS PECYPChI I HMEIOIIHECS PECYpPChI IS MaJIbIM KOJINYE€CTBOM 6€301IM00YHO HCTIONIB3YET
nanets (B2): nageixamu YCIICIIHOTO YCIIELTHOTO OLIMOOK KCIIOJIB3YET HMEIOIIUECS PECYPCHI IS
UCHOTL3O6AHUA BBITTOJTHEHHS BBITOJIHEHUS UMeEIOIIUeCs Pecypehl IS YCIICIIHOTO
UMEIOWUXCA Pecypeos O MOCTaBJICHHBIX 3a]a4 MOCTaBJICHHBIX 3aJa4 YCIIEHIHOTO BBINOJIHEHHS
yeneutozso BBITIOTHEHUS MOCTaBJICHHBIX 3aJa4
e
He BocnipousBoaur u He YacTUyHO BOCIIPOU3BOAUT He B nonHoli mepe u ¢ B nonnoit mepe u
3uats (33): deticmeyiouue OOBSCHSACT NEHCTBYIOIINE 1 OOBSICHSIET ACHCTBYIONINE | MaJIbIM KOJIMYECTBOM 6e301mno09HO
npasoseie Hopabl IIPaBOBBIE HOPMBI U MPaBOBbIE HOPMBI U OIMOOK BOCTIPOH3BOZIUT U BOCTIPOH3BOUT 1
oepanenus, OrpaHUYECHMUS, OTrpaHUYEHUS, OOBSCHSCT JEHCTBYIOIIHE 00OBSCHSIET IeHCTBYIOIINE
VK-2.3. oxasvisaroue OKa3bIBAIOLINE OKa3bIBAIONINE MIPaBOBbIE HOPMBI U IIPaBOBBIE HOPMBI U
AHaTH3HpYeT pecymupyrousee peryiupyiomee perynupyrouee OrpaHUYECHUS, OTpaHUYEHUS,
neificTByIomIee sos0eiiomele Ha BO3ICHCTBUE Ha BO3JCHCTBUE HA OKa3bIBAIOIINE OKa3bIBAIONINE
3aKOHO/[ATE/IBCTBO npodeccuonansuyio npodeccuoHabHYI0 npodeccHoHaBHYIO perynupyioiee peryaupyiomiee
W IIPABOBBIE HOPMbL, | desmetsiocms JeSITeIbHOCTD JIESITETTBHOCTD BO3AEHCTBHE Ha BO3ICHCTBHE Ha
peryaupyIoIIHe npodeccroHabHYIO po¢eCCHOHATBHYIO
06IACT JIeSITETIbHOCTD JIESITETIBHOCTD
npodeccronanbHoi | Ymers (Y3): naxodume He naxoaut HOpM&:FHBHLIC C 3 u 6osee ommbOKkamMu C 1-2 ommOKkaMu HAXOOUT Be3ommnbouno HaxoauT
JNESTETHHOCTH HOpMamugHbie JIOKYMEHTHI B CBOEH HaXOJIUT HOPMaTHBHbIE HOPMAaTHBHBIE TOKYMEHTHI B | HOPMAaTHUBHBIC JOKYMEHTHI B
OOKyMeHmbl 6 ceoet npodecCHOHAIBLHOMN JIOKYMEHTEHI B CBOEH cBoeit npodeccroHabHOM cBoeil mpodeccrnoHaNbHON
npogeccuonanvhol JESITEIbHOCTH U HE npodeccrnoHaIEHOM JESTEIbHOCTU U MIPUMEHSET | AEATENbHOCTU U MIPUMEHSET

oesmenbHOCmu u
NPUMEHSIMb UX

MNPUMCHSACT UX

ACATCIbHOCTH U IIPUMCHSCT
nux

ux

nux




Branets (B3): nasvikamu
pabomvl ¢ HOPMAMUBHO-
npasosvLiMu
OOKyMeHmamu 6 obnacmu
npogheccuonarbHol
oesmenbHOCmu

He ananusupyer u He
TIPUMEHSIET TIOJIOKEHUS
HOPMAaTHBHBIX JJOKyMCHTOB
B CBOEH
po¢eCCHOHATBHOM
JEATETbHOCTH

C 3 u 6onee ommbKamMu
aHATU3UPYET U TPUMCHSCT
TIOJIOKCHHST HOPMATUBHBIX
JIOKyMEHTOB B CBOEi1
npodeccHOHATBHOM
NIEITEILHOCTH

C 1-2 ommbkamu
AHAITU3UPYET U MPUMEHSCT
TTOJIOKEHHUSI HOPMATHUBHBIX
JIOKyMEHTOB B CBOEH
po¢eCCHOHATBHOMN
EITEILHOCTH

Bbezommbouno ananu3upyer
U IPUMEHSIET MOJI0KEHHS
HOPMAaTHBHBIX JOKYMEHTOB
B CBOEH
npodecCHOHATBHOM
JeATeIbHOCTH




KAPTA

[Ipunoxenue 2

o0ecre4eHHOCTH JUCHMILINHBI Y4e0HO0 H y4e0HO0-MeTOAUYeCKO JIMTepaTypoi

JucnuruimHa: Python st ananmn3a naHHBIX: BBe/IeHHE
Kon, nanpasnenune noarorosku 21.03.01 Hedrerazosoe neno

HaHpaBJ’IeHHOCTL

Bypenne HeTSIHBIX 1 ra30BbIX CKBaXUH; [IpoekTHpOBaHKEe U SKCILTyaTalys CUCTEM TPAHCIOPTa, XPaHEHHUS 1
cObITa yrieBoopooB; CTpOUTENBCTBO U 0OCITYKUBAaHUE CHCTEM TPAHCIOPTa, XPAaHEHHs M COBITa YIIIeBOIOPO/IOB;
Okcrutyataius u 00CIyKnBaHHEe 00BEKTOB JOOBIUN ra3a, ra30KOHACHCATa W OA3EMHBIX XPaHHIIHIL; DKCIUTyaTaIis 1
obciry)xnBaHNe 00BEKTOB HOOBIYN He()TH; DKCIUTyaTaIlis U 00CITy)KUBaHHE TEXHOIOTHIECKUX 0OBEKTOB HEPTETA30BOTO
NPOU3BOACTBA

/1

HazBanme yueOHOTO, y41eOHO-METOIMYIECKOTO
W3/1aHMs,
aBTOp, W3/ATEIbCTBO, BUJ U3JAHUs, TOX

KomnuectBo
9K3EMILISIPOB

Kontunrent
oOyJaromuxcs,
HCTIOJB3YIOMINX

Ob6ecnieueHHOCT
b 00YYaOIIUXCS
JIUTEPaTYpOH,

B BUK YKA3aHHYIO %

JIUTEpaTypy

U3IaHUSA

Hammaue
3IEKTPOHHOTO
BapuaHTa B
9bC

(+)

Makkuniu, Yac

Python u ananu3 nanHbX / Yac MakkuHmu. -
Python u amanus mamseix, 2024-10-28. -
Caparos : [Ipodobpa3zosanue, 2019. - 482 c. -
OBC "IPR BOOKS". - ISBN 978-5-4488-
0046-7 : ~b. 1. - TekcT : HETIOCPEICTBCHHBIH.

OP* 30 100

buznu, /.

Python. Kuwura peuenros / JI. buzmm, b. K.
Jxone. - Mocksa : IMK Ipecc, 2019. - 646
c. - OBC "Jlanp". - ISBN 978-5-97060-751-0 :
~b. 1. - TekcT : HenocpeICTBEHHBIH.

OP* 30 100

MxutapsH, Baagumup CepreeBud.

AHanu3 JaHHBIX @ yueOHHK Juisi By3oB / B.
C. MxurapsH. - M : UznatensctBo IOpaiit,
2020. - 490 c. - (Bsicuiee oOpasoBaHue). -
3bC "IOpaiit". - ISBN 978-5-534-00616-2 :
1119.00 p. - TekcT : HEMOCPEICTBEHHBIH.

Op* 30 100

OP —

3JIEKTPOHHEIA pecypc 0e3 OrpaHUYCHHS YHCIIa OJHOBPEMECHHBIX IMOAKIFoueHIH K D5C
PykoBoauTens 00pa3oBaTebHONW IPOrpaMMBl AL IlumHeB
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