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1. Heau u 321241 0CBOEHMS IV CHUNITIHHBI/MOYJIsI

[lenpl0 IUCHMIIIIMHBL SBISETCS OCBOCHME OOYYaIOUIMMMCS HABBIKOB pabOThl € OOJIbIIMMU
JAHHBIMH, WX OOpabOTKOW M BH3yalM3alMedl Ha COBPEMEHHOM SI3bIKE MPOTPaMMHPOBAHUS Ha
npumepe Python.

3ara4y JUCLUIUINHBIL

1. ®opmupoBaHue HABBIKOB BJIQJICHUSI OCHOBAMU IpOrpaMMupoBaHust Ha Python.

2. ®opMHUpOBaHME U PA3BUTHUE YMEHHUH NPOBOJUTH KAYECTBEHHBIH aHaIM3 JaHHBIX C
NPUMEHEHUEM CTATUCTHKH, HUCIOJBb30BaHUS OMONMOTEK M MOJYJCH Ui YCKOPEHHOH 00paboTKU
JAaHHBIX.

3. ®opMupoBaHHE HABBIKOB IPEAOCTABICHHsI OOJBIIMX M CIOKHBIX HAOOpPOB JaHHBIX B

MPpOCTOM M HArJIdaAHOM BHUAC.

2. Mecto aucuuminnsl B crpykrype OIIOII BO

Hucuunnuna «Python ans aHanu3a JAaHHBIX: BBEIEHHE» OTHOCHTCA K AMCHMILIMHAM YacTH
brnoka 1, o6s3arenpHON 9acTH 00pa30oBaTEeIbHBIX OTHOIICHUH y4eOHOTO TUTaHA.
Heo0xoiuMbIME YCIIOBUSIMU IJIS1 OCBOCHUS JUCIUILTAHBI SBIISTIOTCS
3HaHHA:
— JIMHEWHAas W BEKTOPHAsl aireOpbl, TCOPUS BEPOSTHOCTH, DJICMEHTHI MaTEMaTHYCCKON
CTaTUCTHKH;
— OCHOBBI TeOpUH UHPOPMAITUU ¥ KOJTUPOBAHUS.
YMeHus.
— UCHOJB30BaTh MPOTpaMMHBIE CPEJCTBA pealn3auu HHPOPMAIIHOHHBIX MTPOIECCOB;
—  HCIOJIL30BaTh JIOKAJILHEIC U TJI00AILHBIE CETH.
Bnanenue:
— HaABBIKOM TEMaTHYECKOTO MOWCKA HHPOPMAIUH U aHHOTHPOBAHHSI HCTOYHUKOB;
— CHOCOOHOCTh MPHUMEHSATh CUCTEMHBIA IOJXOJ MPH PEIICHWH 3aJad M0 COCTaBJICHHIO
MIPOTPaMM.
CogepxaHue TUCIHUIUIMHBI SBISETCS JIOTUYECKUM MPOAOHKEHHUEM COJEpKaHUS JUCHUTUIMH

«Marematukay, «Mapopmarukay, «IporpammupoBaHue.

3HaTh: 0COOEHHOCTH CHCTEMHOTO U KPUTUYCCKOI'O MBIIIIJICHUSA
METO/bI TIOCTAHOBKHW U PCHICHUA 3a/1a4;
IMpaBuJIa 10Ka3aTCIbCTBA U OIIPOBCPIKCHUA CymﬂeHHﬁ B Hay‘iHOﬁ, HpO(i)GCCHOHaHLHOfI u HOBCGI[HGBHOﬁ

IMPAKTHKE.



YMeTn:

IIOCTaBJICHHON 3a7aucii;

OILICHUBATh

COOTBCTCTBHUC

BBIOMpaTh HMH(POPMAIMOHHBIE pECypchl Ui TOWCKa WHQOpMAllMd B COOTBETCTBHU C

BBIOpaHHOTO HMH(OPMALMOHHOTO pecypca KpPUTEpHUsSM TMOJIHOTHI U

AYTCHTUYHOCTH; CHUCTECMATU3UPOBATH 06Hapy>KCHHy}O I/IH(bOpMaLII/IIO B COOTBCTCTBHUHU C Tpe60BaHI/IHMI/I n

YCIIOBUAMUA IMOCTaBJICHHOM 3aJa4du,

BBIABJIATH CHCTEMHBIC CBA3M MCXKIAY H3Yy4YaCMbIMU ABJICHUSAMHU, IIPOLCCCaMHU W/ 00bEeKTaMH Ha

OCHOBC HpI/IHﬂTOfI napaaurmal;

HaXoAuTb, KPUTUICCKU aHAJIU3UPOBATH U KOHTECKCTHO O6pa6aTI)IBaTI) I/IHq)OpMaIII/IIO, HeO6XOI[I/IMy10 JUIsL

peUICHUA IMOCTaBJICHHOM 3aJa4yu,

MPUMEHATh (HUITOCOPCKUI M OOIIeHAYYHBIA MOHATHWHBIA ammapar U METOAbl B TPO(EeCCHOHAIBHOM

JCATCIIBHOCTH.

Brnanmers: MeTomamu IMOMCKa, KPUTHICCKOT'O aHalIu3a U CUHTE3a I/IH(I)OpMaI_[I/II/I;

METOJIOM CUCTEMHOTO TTOAX0/1a JJIsl PeIIeHHs TTOCTABIICHHBIX 3a/1aY;

HaBBIKAMH AapryMEHTALlMU BHIBOJOB M CY)XICHHMH, B TOM YHCJIE C NpUMEHeHueM Quiaocodckoro

MOHATUITHOTO amnmapara

3. Pe3yabTaThl 00y4eHHs 1O AUCHUILIMHE
[Tpouecc u3yueHus: AUCUUIIIMHBI HAIIPaBIIeH Ha (OPMHUPOBAHUE CIEAYIOIUX KOMITETECHITHI:

Tab6muna 3.1

KO,H 1 HAMMCHOBAHUC
KOMIICTCHIIMH

Kon 1 HanmeHOBaHME HHINKATOPA
JoctkeHust komnerenuu (MJ1K)

Kon 1 HaumMeHoBaHUEe pe3ynbTata 00y4IeHUs Mo
JIUCIUTUINHE (MOJTYITIO)

YK-1. Criocoben
OCYIIECTBIISITH
KPUTUYECKUM aHAIU3
MPOOJIEMHBIX CUTyalni
Ha OCHOBE CHCTEMHOTO
M0JIX0/1a, BEIpa0aThIBATh
CTpaTeruo AeicTBui

VYK-1.1. Ananuzupyer mpoOIeMHYIO
CUTyaluioo (3a1a4y) U BBIJENSET ee

0azoBble COCTaBJISIOLIHE.
Paccmarpusaer pa3iIuy4HbIE
BapUaHTBl pemeHus] MpoOIeMHON

cuTyanuu (3amadd), paspadaThIBacT
ANTOPUTMBI HX Pealli3aliu.

3nate  (31): OCOOCHHOCTH  CHCTEMHOrO0 H
KPUTHYCCKOTO MBIINIJICHUA
Ymets (V1): aHanu3upoBaTh 3a1ady, BBIACIATH €€

6a30BbIe COCTaBIISIONIHE, OCYILECTBIISATh
JIEKOMITO3HUIIMIO 3a7a4K
Bnanets (B1): METOJaMU YCTaHOBJIEHHSI

NPUINHHO-CJICACTBCHHBIX CBsI3EH W OIIPEACIICHUS
HanOoJiee 3HAUMMBIX CpCau HUX

VK-1.2. Omnpenenser u OLEHUBAET
MPaKTUIECKHE MOCJIEACTBUS
BO3MOXXHBIX PELICHUH 3a7auu.

3Hate  (32): mpaBWia  JIOKa3aTeNnbCcTBA U
ONPOBEPKEHUS CYXXJIEHUH B Hay4HOM,
mpo¢heCCHOHATBHOM U TOBCEIHEBHOM MPaKTHKE
Ymerp  (Y2): HaxomuTh W KPUTHIECKH
AHATU3UPOBATh WHPOPMAIIUIO, HEOOXOAUMYIO IS
peuleHus IOCTABJICHHOM 3a1auu

Buagets (B2): MEXaHU3MaMHu MIOUCKA
uHdpopmMaluK, B TOM 4YHCIE C [PUMEHEHHE
COBPEMEHHBIX HH(POPMAIMOHHBIX U

KOMMYHUKAITMOHHBIX TEXHOJIOTUHI

YK-1.3. OcymectBisier | 3HaTh (33): METOIBI IOCTAHOBKH U PEIICHUS 33034
CHUCTEMAaTHU3ALUIO uapopmarnmu | Ymers  (Y3):  paccMaTpuBaTh  BO3MOKHBIE
pa3IUYHBIX THUIOB JJIi aHajlu3a | BapUaHThl  pelleHus 3aJaud, OLEHHBasg UX
MIPOOIEMHBIX CUTYyalluH. | TOCTOMHCTBA U HEJAOCTATKU

BripabateiBaeT cTpaTeruro AewicTBUil | Bragers (B3): HaBBIKAMH aHanuza
JUTSE [IOCTPOCHHUS AITOPUTMOB | METOJIOJIOTHYSCKUX IMPOOJIEeM, BO3SHHKAIOUINX IPH
pelnIeHHs TOCTABJICHHBIX 3a/a4. pENIeHNY MPaKTHIECKUX 3a/1a4

YK-1.4. [Iporpammupyet | 3Hath (34): OCHOBHI SI3BIKA IMPOTPAMMHUPOBAHUSA U
pa3paboTaHHbIE AITOPUTMBI W | TEOPHUIO AITOPUTMOB

KPUTHUYECKHU aHammsupyeT | Ymetb  (Y4):  aHanM3WpoBaTh  IMOJYYCHHBIE




TMOJYYCHHBIC PE3YyJIbTAThI.

Pe3yIbTATHL, BBISBIATH HEAOCTATKU PEIICHUM
Bianets (B4): HaBbIkaMu peain3amuy aaropUTMOB
COPTUPOBKH, MOWCKAa U PabOThl CO CTPYKTypamu

VK-2. Cnocoben
YIIPABJIAT TIPOSKTOM Ha

BCCX OTaInax €ro

JKU3HCHHOI'O IMUKJIa

JAHHBIX
VYK-2.1. ®opmymupyer B pamkax | 3HaTh (35): COBOKYIHOCTH B3aMMOCBSI3aHHBIX
MIOCTABICHHOMN LeNn MPOEKTa | 3a1ad
COBOKYITHOCTh B3aMMOCBSI3aHHBIX | YMeTh (VY5): ompenenmsiTe Kpyr 3aJad H HX
3azad, 00ecIeYnBarOIINX ec | B3aUMOCBSI3b B paMKax H30paHHBIX BHOB
JOCTIDKEHHE. Omnpenensier | npoheccHoHATbLHOM AESTEITLHOCTH
OXHJlaeMble pe3ynbTaThl pemeHus | Bragers (BS): HaBBIKOM pacnpeneneHus: CBOMX
BBIJICJICHHBIX 33/124. JICWCTBHH 1O PEIICHHIO MOCTABJICHHBIX 3a/1a4
3uath (36): crmocoObl pemeHus] MPaKTHYECKUX
VK-2.2. IIpoektupyer pelieHHE | 3a/1ad, peCypchl U OTpaHUUCHHUS
KOHKPETHOH 3a71a4u npoekra, | Ymerb  (Y6):  miuaHuUpoBaTh  COOCTBEHHYIO

BHIOMpas ONTHUMAaJbHBIH CHOCOO ee
pEILICHUs], UCXOAs M3 JEHCTBYIOMINX
NPaBOBBIX HOPM H  HMMEIOIINXCS
PeCypCcoB U OrpaHUYEHUN

JICSITEBHOCTh UCXOJISL U3 UMCIOIIUXCSA PECYpPCOB U
MPaBOBBIX HOPM

Bmanetr  (B6): HaBBIKAMH ~ HCIOJB30BaHUS
HUMEIOIIHUXCS PECYpCOB M MNPABOBBIX HOPM ISt
YCIIEITHOTO BBIITOJHEHHsI MOCTABJICHHBIX 3a/1a4

VYK-2.3. Pemaer KOHKpeTHbIE 3ajay
NPOEKTa 3asBJICHHOTO KayecTBa M 3a
YCTaHOBJICHHOE BpeMsI

3nate (37): kputepunm oueHKH 3(PPeKTHBHOCTH
peLIeHHH NPUHATHIX HPH HPOBEICHUHM aHAIM3a
JaHHBIX

Ymetp (Y7): BBIOMpaTh HauOoJee palUOHAIbHBIC
KPUTEPHH JUIsl OLEHKH 3((PEKTUBHOCTU pPEIICHHN
NPUHATHIX TP [TPOBECHNY aHaIM3a JaHHbBIX
Bnaners (B7): oueHku 3ddekTHUBHOCTH penieHuit
NPUHATHIX TPH TPOBEJICHUU aHalK3a JaHHBIX B
COOTBETCTBHH C NPUHSATHIMH KPUTCPHIMH

4. O0beM TUCHUNINHBI

O011Hii 00bEM TUCHUINIMHEBL COCTABIAET 3 3aueTHBIX equHuIbl, 108 yacos.

Tabnuna 4.1.
AyIUTOpHBIE 3aHATHSI/KOHTAaKTHasl padorTa,
®opma
dopma Kypc/ Jac. CamocrositenbHast .
MPOMEXKYTOYHO
o0yd4eHust CEMECTP IIpaxktnuyeckue | JlabopaTopHbie paboTa, Jac.
Jlexkuun aTTeCTallU
3aHATHS 3aHATHS
ouHast 2/4 16 - 32 60 3a4er
3a04Has 3/5 6 - 6 96 3auer

5.1. CtpykTypa IUCLHUIUIMHBI

5. CTpyKTypa H coep:KaHMe TUCHUILTHHBI/ MO

o4Has ¢opma odyuenusi (OPO)

Tabmuna 5.1.1

CrpykTypa TUCIHTUTAHBY/ MOy IS AYRHTOPHBIE 3AHATHS,
Ne 4ac. CPC, | Bcero, O1neHOYHBI
/T Homep qac. yac. Kon MJIK € CpezcTBa
HaunmenoBanue paznena JL IIp. JIab.
paszena
1 1 OcHoBbl cuHTakcuca Python 2 - 4 6 12 Tect
2 2 Beenenue B Data Science 2 - 4 6 12 VK-1.1 Tect
VK-1.2 Tecr,
3 3 O0paboTKa JaHHBIX 2 - 8 8 18 VK-13 Keiic No 1
4 4 OCHOBEI CTATHCTUKHU 4 - 4 10 18 VK-1.4 Tect
5 5 PasBepiBaTeIbHBIN aHAINA3 4 ) 8 10 29 VK-2.1 Tect
JIAHHBIX VK-2.2
6 6 Busyanusanys TaHHEIX 2 - 4 8 14 VK-2.3 Tecr
7 | 3auer - - - 12 12 Ketic Ne 2
Hrtoro: 16 - 32 60 108 X




3aouHas popma o0ydenus (3PO) Tabnuma 5.1.2

CTpyKTypa AUCHMILIMHEY/MOJIYIIS AYIMTODHBIC 3aHATHS,
o PYKTypa Auci ay. gac. CPC, | Bcero, Kon MK OreHOuHbIE
wn Homep HammenoBanwme pazgena JL p. JIab. Hac. Hac. cpencsa
paszmena
1 OcHoBbl cunTakcuca Python 1 - 1 12 14 Oruer,
Tect
2 Bsenenne B Data Science 1 - 1 13 15 Oruer,
Tect
3 O0paboTKa NaHHBIX 1 - 1 13 15 VK-1.1 Oryer,
VK-1.2 Tect
4 OCHOBBI CTATHCTHKH 1 - 1 17 19 VK-1.3 Oryer,
- VK-1.4 Tecr
5 Pa3BenbIBaTENBHBIN aHATH3 1 i 1 17 19 VK21 Oruer,
JIAHHBIX VK9 Teor
6 Buszyanuzanus qaHHBIX 1 - 1 12 14 VK-2.3 Orver,
Tecr
Kontponsn
3ager - - - 12 12 ast pa§0Ta,
Keiic-
3agada Ne 2
Hroro: 6 - 6 96 108 X

04HO-3a04Hasi popMma ob6yueHus (O3DO)
He peanusyercs.

5.2. ConeprxaHnue JUCIUTIINHBL.

5.2.1. Coneprkanue pa3ieioB AUCIUTUIMHBI (TUIAKTUYECKUE €TMHULIBI ).
Pa3znen 1. «Ocnosvt cunmaxcuca Pythony.
Tema 1: YcraHoBka, 3anyck u padora B Jupyter Notebook.

YcranoBka Python 3. Ycranoska Jupyter Notebook. 3amyck Jupyter-Gimoknora. KomOuHarwm
KJIABHIIL.

Tema 2: OcHoBHBIC MaTeMaTHYecKHe aelicTBus B Python.

Cnoxutb. Beruectb, YMHOXUTh. Paznenuts. [lomyunts nenyro vacte or aeneHus. [lomyuuts
OCTaTOK OT JieneHus. Bo3BeCcTH B cTENEHD.

Tema 3: Ilepemennbie. Onepanuu ¢ nepeMeHHbIMH.

Hcnons3oBanue nepeMeHHbIX. [IpaBuibHbIi BbIOOp nepeMeHHbIX. JloOaBneHue nHpoOpMaluu B
nepeMeHHble. YuCoBble TUIIBI AaHHBIX. byneBble 3Hauenus. Ctpoku. [lara u Bpems.

Tema 4: IIpocTeie u cocraBHblIe yca0Bust. Lnkibl.

Bri6upaem ¢ nomoipto oneparopa if. Co3raeM HUKIIBI C TOMOIIIBIO KITFOUEBbIX ciioB while u for.
Pasnen 2. «Bsedenue ¢ Data Science».

Tema 5: CTpyKTYpbI JaHHBIX.

Cromcok. CnoBap. MuoxectBo. Koprexx. BerpoeHHble (QYHKIMH — TOCIEI0BATENBHOCTEH.
CrckoBoe, cII0BapHOE U MHOYKECTBEHHOE BKIIFOUECHUSL.

Tema 6: CTpoKOBBI€ BeJTHYHHBL.

Pazmuuns mexny crpoxkamu. Co3aHue CTPOK, BKJIIOYAIOIIUX CIElHalbHble CUMBOJIBI. BbIOOp
OT/IeNBbHBIX cuMBOJIOB. OOpaboTka cTpok. [Touck 3Hauenus B crpoke. @opMaTupoBaHHEe CTPOK.

Tema 7: ®yHKkuuu.

[TpocTpancTBa MMeH, 00NacTH BHAMMOCTH W JIOKaJdbHble (YHKIMH. Bo3BpaT HECKOIBKUX
3HauYeHU. AHOHUMHBIE (JIIMOa) PYHKIMH.




Tema 8: Kak nucaTtb Kpacusblii kox Ha Python?

HasBanust oObexktoB B Python. Maker koma. Kommenrapuu. IIpoGenbl okoio OMHApHBIX
oreparopoB. CkpuHKacT: oopmiienue Gpynkiuu o cranaapry PEP-8.

Pasnen 3. «Oopadomka oannvix».

Tema 9: bubsmorexa Pandas iiist 06padoTKH JaAHHBIX.

Oo6next Series. O0bekT DataFrame. MnaekcHpie 00bekThl. bazoBast HyHKIIMOHAIBHOCTD
Tema 10: MeToabl rpynnupoOBKH JAHHBIX.

Mexanusm GroupBy. ArperupoBanue qaHHbIX. Meton apply.

Tema 11: O0bearHEeHNE TAOIMII.

KomOunupoBanue u cnusiHue HaOopoB naHHbIX. CrusiHue oObekToB DataFrame kak B 0azax
nanHbix. CoequHenue no uHaekcy. KonkareHauus Bois ocu. KoMOMHMpOBaHKE MEPEKPHIBAIOIINXCS
JTAHHBIX

Tema 12: OuucTrKa JaHHBIX.

O06paboTka OTCYTCTBYIOIIMX JaHHBIX. DUIbTpanysi OTCYTCTBYIOUIMX JaHHbIX. BocrosiHeHue
OTCYTCTBYIOIIMX AaHHBIX. [I[peoOpa3oBaHMe 1aHHBIX.

Pa3nea 4. «Ocrnoevl cmamucmuxu.
Tema 13: OnucarejibHbIe CTATUCTUKH U TPaduKu.

OnwmcarenbHble CTaTHCTHKU. Mepbl neHTpa KBaptwm. Mepsl paszdpoca. BeiOpockl. ['paduku.
Onucanvie 1 UHTEPIIpeTays ITpadrKoB.

Tema 14: OcHOBHBIE IOHATHA MATEMATHYECKON CTATUCTHKH.

Pacripeniennenne BEpOSITHOCTEN JUCKPETHOW CITy4ailHOM BEIMUYMHBI. MaTeMaTHYeCcKoe OXHIAHUE.
Hucniepcusa. PacnpenencHue BepOATHOCTEM HENPEPBIBHOM Cioy4daliHOM BenuunHbl. HopmanbHas
cilydaiiHas BeiuunHa. LlenTpanbHas npenensHas Teopema

Tema 15: JloBepuTeibHbIe HHTEPBaJIbI Ha Python.

Kax olieHUTh reHepalibHy0 COBOKYITHOCTH? JlOBEpUTEbHBIN HHTEPBAJ I UCTUHHOTO CPEIHETO.
Pacnpenenenne CterofeHTa.

Tema 16: TecTupoBaHue rHIIOTE3.

Paznocth cpennux. TectupoBaHue pasHOCTU cpeHUX. [lomyIieHus npu UCroib30BaHuu (GOPMYIL.
Pacnipenenenue pa3HOCTH IIPOIOPLIUAN.

Paznea 5. «Pazeeovieamenvuulit ananus3 OAHHbHIX».

Tema 17: IlepBUYHBI 0CMOTP AAHHBIX.

IlepBrYHBIN OCMOTp JaHHBIX.

Tema 18: IlepBU4HBII aHAIU3 TAHHBIX.

IlepBuuHbIi aHAJIN3 JTAHHBIX.

Tema 19: KoppesiuMoHHbIi aHAIN3.

Koppensiuun a1t uncnoBbix ctosonos. GyHkIms pairplot U3 Moayis seaborn.

Tema 20: AHa/IM3 HOMHHATHBHBIX NlepeMEHHBIX.

[Tpumenenne Gpynakin boxplot. Pacnpenenenne oneHOK 10 HOMUHATHBHBIM TTPU3HAKAM.
Paznen 6. «Buzyanuzayua oannuix».

Tema 21: I'padpuueckue Bo3moknocTH Pandas.

Pucynku u noarpaduku. Lipera, Mapkepsl 1 CTUIM JTMHUA. PUCKH, METKM 1 Ha JITUCH.
Tema 22: Metoas!i plot, subplots.

[Toctpoenue rpadukoB. TexcroBble Haamucu Ha Tpaduxe. HammenoBanue oceil. Pasmerienue
rpaMKOB Ha PA3HBIX TOJISAX

Tema 23: 'ucTorpamMmsl pacnpesiesieHus IPU3HAKOB.



['mcrorpamMMsl 1 TpaUKH IIOTHOCTH.
Tema 24: OcHoBHbIe TUIIBI TPaduKoB B Plotly.
Jlunetinbie rpaduku. Crondyarsie quarpamMmel. JluarpaMmbl paccestHust

5.2.2. ConeprkaHye TUCLUIUIMHBI 110 BUAAM YUE€OHbIX 3aHSTHIL.

JIeKIUOHHBIEC 3aHATUA
Tabmuma 5.2.1

Ne Howmep paznena O0OBewMm, Jac. TeMa JeKIH
n/n JIUACIUIIINHBI O®0 300 | 0300
1 05 | 025 0 VcraHoBKa, 3amyck 1 pabota B Jupyter Notebook
2 1 0,5 0,25 0 OcHOBHBIEC MaTeMaTHYECKHE JeicTBUs B Python
3 05 0,25 0 [Tepemennsie. Oneparyu ¢ rmepeMeHHBIMK
4 05 | 025 0 ITpocTthle U cocraBHbIe ycioBHsl. LIMKITBI
5 05 | 025 0 CTpyKTypbl JaHHBIX
6 , 05 | 025 0 | Crpokossle BemmmbI
7 05 | 0,25 0 | dynxumm.
8 05 | 025 0 Kak nucarb kpacuBblii Koz Ha Python?
9 05 | 025 0 Bbubmoreka Pandas st 06paboTKH TaHHBIX
10 3 05 | 025 0 Merobl rpyIITMPOBKY JaHHBIX
11 05 0,25 0 OO0beaHeHne Ta0INL]
12 05 0,25 0 OuncTKa TAHHBIX
13 1 0,25 0 OnwcaTenbHbIC CTATUCTUKU U TPAQUKH
14 A 1 0,25 0 OCHOBHBIE MTOHSTHS] MATEMATHYECKOW CTATUCTUKH
15 1 0,25 0 JloBeputenbHbIe HHTEpBaIBI Ha Python
16 1 0,25 0 TectupoBanue runoTes
17 1 0,25 0 [lepBUYHBI OCMOTp TAHHBIX
18 . 1 0,25 0 IlepBUYHBIHA aHATN3 JAHHBIX
19 1 0,25 0 KoppensiiioHHbli aHamm3
20 1 0,25 0 AHaJIM3 HOMHHATUBHBIX [TEPEMEHHBIX
21 05 | 025 0 I'pacmueckne BozmoxkHOCTH Pandas
22 5 05 | 025 0 | Merozpt plot, subplots
23 05 | 025 0 ['ucTorpamMMsl pacrpeielieH!s IPU3HAKOB
24 05 | 025 0 OcHogHbIe THITBI TpadukoB B Plotly
HUtoro: 16 6 0 X
IIpakTnyeckue 3aHATUS
[pakTHYecKkre 3aHATHS Y4COHBIM TUIAHOM HE TIPEYCMOTPEHBI.
JlabopaTopHbie padoThI
Tabmuma 5.2.2
Ne Homep pasjena Obmem, dac. HanmvenoBanue nabopatopHoi paboTh
/11 JIUCITUTUTAHBI (00]e] 300 | 0390
1 1 4 1 0 OcHoBHI s1361Ka Python




2 2 2 0,5 0 BerpoeHHbIe CTPYKTYpbI JaHHBIX, QYHKIMHU U (aiibl
3 2 0,5 0 OcnHoBbl NumPy: MaccUBbI ¥ BEKTOPHBIE BEIUUCIEHUS
4 4 - 0 ITepBoe 3HakoMcTBO C pandas
5 3 2 0,5 0 ArpervpoBaHue JIJaHHBIX U TPYNIIOBBIE ONepanyuu
6 2 0,5 0 OuncTKa ¥ HOATOTOBKA JIAHHBIX
7 4 2 0,5 0 OCHOBEI MAaTEMaTHYECKOH CTaTUCTUKHU
8 2 0,5 0 Teopwust BeposiTHOCTH
9 4 05 0 [TepedopmarnpoBaHue JaHHBIX: COCUHEHHE,
5 ' KOMOMHHUPOBaHNE ¥ N3MEHEHHE (POPMBI
10 4 0,5 0 KoppensmioHHsIi aHam3 JTaHHBIX
11 6 4 1 0 ITocTpoenne rpaduKOB M BH3yaIN3aINs
Htoro: 32 6 0 X
CamocrosiTesibHAsi padoTa CTy/leHTa
Tabnuma 5.2.3
No Howmep paznena OO6nemM, yac.
P pasit Tema Bun CPC
n/n JIMCHUTITHHBI 000 | 300 | 0d0
B
1 1 6 12 0 OcHoBbl cuHTakcuca Python PITIOJHCHIE MHCLMEHHIX
JIOMAITHUX 33JaHHH
. BeinonHeHne MMchbMEHHbBIX
2 2 5 0 Beenenue B Data Science .
) JIOMAITHKX 33JaHuH
N N B
3 4 8 0 Keiic Ne 1. «Yrapnaii Yucio» PITIOJHCHIE TTHCLMCHHBIX
JIOMAITHUX 33AaHHi
BeinonHeHne MMChbMEHHbIX
4 3 8 13 0 06pa6OTKa JaHHBbIX JOMAaITHHUX 3aZ[aHI/H\/’I
BrImosHeHre MMCEMEHHBIX
5 4 10 17 0 OCHOBBI CTaTUCTHUKHU JOMAaIIHHUX 3aZ[aHI/H\/’I
N BrImosHeHre MMCEMEHHBIX
6 5 10 17 0 Pa3BenpIBaTeNbHBIN aHANIN3 .
J— JIOMAIITHUX 33daHHi
BrInosHeHre MMCEMEHHBIX
7 2 4 0 Buszyanuzauusa jaHHbIX N
JIOMAITHUX 33JaHuH
6 Keiic Ne 2. «Kto xouer crath
BeinonHeHne MMChbMEHHbIX
8 6 8 0 MHUJUTMOHEPOM .
JIOMAITHUX 33aHHi
KHHOTIpOKaTa?»
9 1,2,3,4,5,6 12 12 0 X IToaroroBka K 3aueTy
HUtoro: 60 96 0 X X
5.2.3. [IlpenonaBaHue JUCHUIUIMHBI BEIETCS C MPUMEHEHMEM CIEAYIOIIUX BHJIOB

00pa3oBaTeNbHBIX TEXHOJIOTHIL:
- BU3yaynm3aius y4deOHoro marepuana B PowerPoint B nuanoroBoM pexume (JCKIIMOHHBIC
3aHATHUA);
- paboTa B MaJIbIX TpyMIax (JabopaTopHbIE 3aHATHS);
- Kelic-TexHoIorus (J1abopaTopHbIE 3aHITHSA).

6. TemaTHKa KypCOBBIX PadOT/IPOEKTOB

KypcoBbie paboThl/IpOEeKThl yU€OHBIM TUIAHOM HE MPETYCMOTPEHBDI.

7. KoHTpoJibHbIE pa6oThI

KonTponbHbie paboThl y4eOHBIM IIJIAHOM HE MPEIyCMOTPEHBI



8.1.

8. OueHka pe3yJbTaTOB OCBOECHHS THCIUILTHHBI/ MO

KpI/ITepI/II/I OLI€CHUBaHHUA CTCIICHU IIOJIHOTBI H KadeCTBa OCBOCHUA KOMIICTCHIIUHA B

COOTBETCTBUH C IUIAHUPYEMBIMH pe3yiibTaTaMu 00yueHus npuBeneHs! B [punoxenun 1.

8.2. PeliTunronsas cucrema OLCHUBaHUA CTCIICHU ITIOJIHOTHI U Ka4€CTBA OCBOCHU A KOMHeTeHI_[I/Iﬁ

00ydJaronuxcsi OYHON M 3a09HOU (popMBI 00yUeHHUs pecTaBieHa B Tadymie 8.1.

Tabmuma 8.1
Ne ni/m Bunbl MmepornpusATHii B paMKax TEKYLIEro KOHTPOJIA Komnecrso
6ayu10B
| Texyias aTTectanus
1 3amTa 0T4eTOB 10 JJabopaTopHbIM padboTam Ne 1-3 0...10
2 Wrorosslii TecT no pasznenam Ne 1 u Ne 2 0...10
NTOI'O 3a nnepByro TEKYIIYIO aTTECTAIIAIO 0...20
2 TeKyIasi aTTeCTaIMs
4 3amuTa 0T4eTOB 1O JabopaTtopHbIM pabotam No 4-8 0...10
3) Wrorosslii TecT no pazaenam Ne 3 u Ne 4 0...10
6 Pewrennii keiica No 1 «Vranait Uncno» 0...20
HNTOI'O 3a BTOpyIO TEKYIYIO aTTECTALUIO 0...40
3 Texyias aTTecTanus
7 3amuTa 0T4eTOB MO JabopaTopHbIM paboTam Ne 8-11 0...10
8 Wrorosslii TecT no pasznenam Ne 5 u Ne 6 0...10
9 Pemenuii kerica No 2 «Kro xoueT cTaTh MULUTHOHEPOM KHHOMPOKATa?» 0...20
NTOI'O 3a TpeThIo TEKYIIYIO aTTECTAIHIO 0...40
BCEI'O 0...100

9. YueOHO-MeTOANYECKOE U HH(POPMAIIHOHHOE 00ecTieYeHe U CIUIIIHHBI/MOTYJIs

9.1. [lepeuenb pekOMeHIyeMO InTepaTypbl npeacTasiieH B [Ipunoxenun 2.

9.2. COBpeMeHHHe HpO(I)eCCI/IOHaJ'IBHBIe 0a3bl JaHHBIX H I/IH(I)OpMaI_H/IOHHBIe CIIPpaBOYHBIC

CUCTECMBI.

DNeKTPOHHBIN KaTanor/OnekTpoHHas 6ubianoreka TUY

DnekTpoHHO-O0ubanoreunas cucrema [IPR BOOKS

DNeKTPOHHO-O0MOIMoTeuHas cuctema «JIaub»

DneKTpoHHO-0nbMoTeuHas cucrema «Book.ru»

Dnekrponnas 6ubanoreka KOPANUT

Hanumonanehas anekrponnas 6udnuorexka (HOB)

[TonHOTEKCTOBAs Oa3za manubix TUY

SHCKTpOHHLIC PECYPCBI OTKPBITOTO AOCTYIIA

VYuusepcurerckas oudimoreka ONLINE

MexnayHapoanbie pedepaTiuBHbIe 0a3bl HAYIHBIX U3IaHUN




9.3. JluneH3MOHHOE W CBOOOJHO pacIpOCTpaHsIeMOe NPOrpaMMHOE oOOecredeHue, B T.4.
OTEUYECTBEHHOTO MPOU3BO/ICTBA!

Windows

Microsoft Oficce

Python 3

Jupyter Notebook

10. MaTepI/IaJILHO-TeXHI/I‘leCKOC o0ecrneyeHue AUCHHUIIIINHBI

ITomemenus AJId IIPOBEACHUA BCEX BHUIOB pa6OTBI, npeaAyCMOTPECHHBIX y‘l€6HHM IIJIaHOM,
YKOMILICKTOBAHbI HCO6XO,Z[I/IMBIM O60py,HOBaHI/IeM U TEXHUYECCKHMMU CPEACTBAMU O6y‘IeHI/I5I.

Tabmuma 10.1

[Tepeuens 00opymoOBaHUS, HEOOXOIUMOTO JUISl YCIIEITHOTO OCBOSHUST 00pa30BaTeIbHOM
IPOrPaMMBbI
HaumenoBanue Koin-B0 3Hauenue
MynpTUMEIUIHHOE OO0OPYIOBAaHUE  JUIS
Y o pya a1 HarmsimHocts IpH W3YYCHUH
npe3enTanuii (KoMmelorep B KOMILIEKTE, 1
COOTBETCTBYIOIIICTO MaTepraia
MIPOEKTOP, PKPaH U T.J.)
Kommbrorep 15 Jms1 BeeHys 3aHsTHIA
) ) Cucrema eaI3aALIN a00TEI
Microsoft Windows (akTyanbHas Bepcus) 15 UL P P
MYJIBTUMETMIAHOTO 000PY/I0BaHHUS
Csoboanoe aMMHoOe oOecrieyeHre
Jupyter Notebok 15 FIHOC TIPOTp e
IPOrpaMMHPOBAHKsI Ha si3bIke Python
KomruiexT yueOHoit mebenu 15 J1s1 BeeHyst 3aHsTHIA

11. Meroanyeckue ykazanusi no opranuzanuu CPC
11.1. MeTtoauueckue ykazaHus Mo MOATOTOBKE K JJAOOPATOPHBIM 3aHSATHUSIM.
bazanoB A.B. Python nns ananusa maHHbIX: BBeAeHHE [TeKCT]|: METOAWYECKHE YKa3aHUSA K
nabopaTopHbIM paboTam mno aucuuiuinHe: «Python s aHanuM3a naHHBIX: BBeIEHHE» IS

CTYZCHTOB BCeX HalpaBieHU Bcex ¢popM oOydenus / A. B. bazanos. — Tromens, TUY — 2021. -

11.2. MeTtoanueckue yKka3aHus [0 OpraHU3allii CaMOCTOSITEIbHON paboThl.
basanoB A.B. Python mns ananuza nannbix: BBeneHue [TekcT]: MeToAMYEcKHE YKa3aHUS K
CaMOCTOSITENIbHOW paboTe CTyAeHTOB Mo aucuuminHe: «Python ans aHanmza JaHHBIX: BBEJCHHE»

JUTS CTYJICHTOB BCEX HampaBlieHUH Bcex (hopm oOyduenus / A. B. bazanos. — Tromens, TUY — 2021.



[Tpunoxenue 1

I[InanupyemMble pe3ybTaThl 00yueHHs 1Jis1 GOPMUPOBAHMSA KOMIIETEHUIMU U KPUTEPHU UX OLleHUBAHUS

Hucuunnuna: Python nuis anam3a q1aHHBIX: BBeJIeHUE
Kopa, cnennansaocts 21.05.06 HedrerazoBble TeXHUKA U TEXHOIOTHU
HamnpaBnennocts TexHonorus OypeHust HeTSHBIX U Ta30BbIX CKBaXUH, Pa3paboTka U dKCITyaTanusi He(QTSHBIX M Ta30BBIX MECTOPOXKICHHUM

Kox Kog, Kon u HaumeHoBaHue Kpurepnn onieHuBaHHS pe3ynbTaTOB O0yUCHHS
HaNMEHOBaHHE pe3ynbpTata 00y4IeHHs 10
KOMITETEHITUH 1-2 3 4 5
UK JTUCTHATUTAHE (MOJTYITIO)
He BociponsBoaut u He YacTUYHO BOCIIPOU3BOJUT He B nonHoii Mepe u ¢ B nonxoit mepe u
3Hath (31): ocobennocmu | 00BACHAST OCOOCHHOCTH 1 00BACHSAET OCOOCHHOCTH | MaJIbIM KOJMYECTBOM 6e301mHnO0YHO
VK-1.1. CUCTHEMHO20 U CHUCTEMHOTO U CHCTEMHOTO U OIUOOK BOCIIPOM3BOIUT U | BOCHPOHM3BOJUT U
Ananusupyem Kpumuueckozo KPUTHUYECKOT'O MBIIIJICHHS KPUTHUYECKOTO MBIIIIJICHHS 00BsCHSIET 0OCOOCHHOCTH 00BSICHACT OCOOCHHOCTH
np06ﬂeMHy}o MblUdleHUA CUCTCMHOI'O U CUCTCMHOI'O U
cumyayuio (3a0auy) KPUTHUYECKOT'O MBIIIJICHHSI KPUTHUYECKOT'O MBIIIJICHHSI
U gulOesien ee VYumers (Y1): He ananusupyert 3amauy, He | AHanu3upyert ¢ 3 u 6oee Amnanusupyer ¢ 1-2 Be3ommboyHo aHaTH3UpyeT
6a303bl€ AHAIU3UPOBAMb :)aaaaqyy BBIJCIIACT €€ 63303])16 OH_U/I6K3MH 3agauvy, OHJH6K3MI/I 3aga4y, 3aga4vy, BIACJISCT €€
cocmasnanuue. gvloensimy ee bazo8vie COCTaBJIAOLINEC, HC BBIZICIISET ¢ 0a30BbIC BBIJICIIACT €€ 6a30BbIE 0a3oBbIC COCTaBJIAIOIIUC,
VK-1. Paccjuampugaem cocmasnaowue, OCYIICCTBIIACT COCTaBJIAOLIUE, COCTaBJIAOIIUC, OCYHICCTBJIACT
Cnocoben pasiuunbie ocywecmensime JICKOMITO3HIINIO 3aauu OCYIIECTBIISIET OCYIIECTBIISICT JCKOMITO3MIIMIO 3a1aui
ocy mecmeﬂmzw 8ApUANMbL peeHUsl | 0eKOMNO3UYUIO 3a0adu JACKOMIIO3NIHIO 3a/ia41 JACKOMIIO3ULINIO 3a/a9u1
KpumuyecKuil -
azaﬂus' npooiemMHOl Bnagets (B1): He npumensier meTo b1 IIpumensiet ¢ 3 u 6onee IMpumensier ¢ 1-2 bezommbouno npumMeHseT
npOGIEMHBIX cumyayuu (3a0a4u), | yemodamu YCTaHOBJIEHUS IPUYUHHO- OIMUOKAaMU METOIBI OMMOKaMU METOTbI METO/Ibl YCTAHOBJIEHUS
cumyayuii na paspabamvisaem VCMAHOBeHUs NPUYUHHO- | CIIEIICTBEHHBIX CBA3CH U YCTaHOBJICHUS IPUYUHHO- YCTaHOBJICHHUS TPUIHHHO- HMPUIUHHO-CIIEACTBEHHBIX
oCHOBE ancopummbol ux Ce0CMBEeHHbIX ces3ell U OnpeesICHUs CJIEJICTBEHHBIX CBSI3E€H U CJIEJICTBEHHBIX CBSI3eH U CBA3€H U onpeaeneHus
peanusayuu. onpedenenus HanOolee 3HAYNMBIX CpEIH | OTMpeIeIICHHS ONpeesIeHuUs HanboJee 3HAYMMBIX Cpein
CUCEMHO20
nooxodd Haubonee 3HAYUMBIX HUX HanOoJlee 3HAYNMBIX Cpell | HanOosee 3HAaYUMBIX CPeId | HUX
’ cpeou Hux HUX HUX
svipabamwleanms - -
cmpamezuio 3uare (32): npasuna He BocnpomsBoaut u He YacTUYHO BOCTIPOU3BOJHT He B momHoO# Mepe u ¢ B momHO# Mepe u
deticmeuii doKasamenbcmea u O0OBSCHSCT TPaBUIIA 1 OOBSACHSET IpaBHiIa MAaJIBIM KOJIMYECTBOM 0e30mmO0IHO
VK-1.2. onposepoiceHus. JIOKa3aTeNbCTBa U JI0Ka3aTeNbCTBA U OIUOOK BOCHIPOM3BOIUT U | BOCHPOHM3BOJUT U
Onpedensem u CYAHCOeHULL 8 HAYUHOL, OIIPOBEPKEHUS CYKACHUN OIIPOBEPIKEHUS CYKIACHUN 00BSICHACT MpaBmiIa 00BSICHACT IpaBUiIa
oyeHugaem npogeccuoHanbHoU u JIOKa3aTeNnbCTBA U JIOKA3aTeNbCTBA U
npakmuyeckue NoBCeOHesHOU Npakmuke OTIPOBEPIKEHHS CYKICHUI OTIPOBEPIKEHHS CYIKIACHUI
nocneocmeus Ywmetb (Y2): naxooums u | He Haxomut u kputrdeckun | C 3 u 6osnee ommOkaMu C 1-2 ommbkaMy HaAXOIUT Be3ommbouno Haxoaut u

B03MONCHBIX
peutenutl 3a0ayu.

Kpumu4ecku
AHATUZUPOBAMb
unghopmayuio,
He0bX00UMYI0 OISl

HE aHAIN3HPYET
nHGOPMALHIO,
HEOOXOTUMYIO JUTSI
pelIeHuns MOCTaBIEHHOMN

HaXoJUT U KPUTUICCKU
aHaIN3UpyeT
nHpOPMAaNHIO,
HEOOXOTUMYIO JIJIS

Y KPUTHUYECKU aHATH3UPYET
nHpOPMAaLHIO,
HEO0OXOTUMYIO JUIS
pelIeHus MOCTaBJIEHHON

KPUTHYECKH aHAJM3UPYET
HHpOpPMAIIHIO,
HEOOXOIUMYIO TSt
pelIeHus MOCTaBJIECHHOMN




peulenus NOCMAagieHHOU
3a0aqu

3aJauyu

peuicHus IIOCTaBJICHHOM
3aJa4yu

3aJa4yu

3aJa4yun

Bnanets (B2):
MEXAHUMAMU NOUCKA
uHpopmayuu, 6 mom
yucne ¢ npumeHenue
COBPEMEHHBIX
UHGOPMAYUOHHBIX U
KOMMYHUKAYUOHHBIX
mexHoniocull

He mox6mupaet MmexaHU3MBI
MOWCKa UH(DOpMAIUH JIst
pEIICHHS TOCTABICHHBIX
3a1a4

C 3 u bonee ommbKamMu
MOIOMPaET MEXaHI3MBI
MoucKa uH(GopManuu s
PEIIeHUSI TOCTaBIEHHBIX
3a71a4

C 1-2 omubkamu
Mo0UpaeT MEXaHU3MBI
MoWcKa MH(OpMAaIuu A1
pEIICHHS TOCTaBICHHBIX
3a1a4

Besommbouno moxoupaet
MEXaHU3MBbI [IOUCKA
UHPOPMALIUY [T PELICHUS
[MOCTaBJIEHHBIX 3a1a4

VK-1.3.
Ocywecmensem
CUCmMeMamu3ayuio
uH@opmayuu
PA3TUYHBIX MUNOS
04 ananusa
npooIEMHbIX
cumyayuii.
Buipabamuvisaem
cmpamezuio
Oeticmeutl 015l
nocmpoenus
aneopummos
pewienus
HOCMAGLEHHbIX
3a0au.

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

He BociponsBoaut u He
OOBSICHSICT METOJIBI
MTOCTAaHOBKH U PEIICHIUS
3amaq

YacTUYHO BOCIIPOU3BOJUT
1 OOBSICHACT METOJIBI
TIOCTAHOBKH M PELICHUS
3a7aq

He B nonHoii Mepe u ¢
MaJIbIM KOJINYECTBOM
OImMMOOK BOCIIPON3BOIUT U
0OBACHSIET METOABI
MIOCTAaHOBKHU W PEIICHUS
3amadq

B nonxoit mepe u
0e301IH00YHO
BOCITPOHM3BOJIUT U
OOBACHSAET METOIBI
MMOCTAHOBKH U PELICHUSI
3a1a4

YwMmerts (V3):
paccmampueamo
603MOJICHBLE BAPUAHMBL
pewenusi 3a0ayu,
oYenusasn ux
00CMOUHCmMea u
Hedocmamiu

He paccmarpusaer
BO3MOYKHBIE BAPHAHTHI
pelIeHus 3ajaui, OIleHUBAs
ux

JIOCTOMHCTBA U HEJIOCTATKU

C 3 u Oosee ommbkaMu
paccMaTpHUBacT BO3MOXKHBIC
BapHAHTHI PEUICHUS
3a7a4M, OLIEHUBAs X
JIOCTOMHCTBA U HEJLOCTATKHU

C 1-2 omubkamu
paccMaTpuBaeT BO3MOKHBIE
BapHaHTHI PEIICHUS
3a/1a4H, OLIEHUBas UX
IIOCTOMHCTBA U HEAOCTATKU

Be3ommbouno
paccMaTpHuBacT BO3MOXKHBIC
BapHUaHTHI PEIICHUS
3a7a4M, OLCHUBAs X
JIIOCTOMHCTBA U HENOCTATKHU

Bnanets (B3): nasvikamu
ananuza
MEMOOON0UYECKUX
npo6nem, 803HUKAIOUUX
npu pewenuu
NPAKMUYECKUX 3a0ay

He ananusupyer
METO/I0JIOTNYECKHUE
po06JIeMbl, BO3HUKAIOIINE
TIPU pEeLIeHUH
MPaKTHYECKNX 3a/1a4

C 3 u 6oxaee omubkamMu
aHaIU3UpyeT
METO/IOJIOTHUECKHE
po06IIEMbI, BO3HUKAIOIIUE
[IPU PEIICHUH
MPAKTHYECKUX 337139

C 1-2 omubkamu
aHaJIH3UpyeT
METO/I0JIOTHYECKHE
po0JIeMbI, BO3HUKAIOIIUE
[IPU pELICHUH
MPAKTHYECKUX 3a/1a4

Bezommboyno aHamM3UpyeT
METO/IOJIOTNYECKHE
po0IeMBbl, BO3HUKAIOIINE
TIPY pEeIICHUH
MPAaKTHYECKHX 3a7ad

VK-1.4.
Ilpoepammupyem
paspabomanmubvie
aneopummsl u
Kpumuyecku
aunanusupyem
noxyYeHHble
pe3yibmamal.

3Hath (34): ocrosb
A3bIKA
nPOZPAMMUPOSAHUA U
MeopuI0 aneopummos

He Bocripou3BoauT U He
00BSICHIET OCHOBBI SI3BIKA
MPOTPaMMHUPOBAHUS U
TEOPHIO AJITOPUTMOB

YacTuyHO BOCIIPOU3BOJUT
U 00BACHSET OCHOBBI SI3bIKA
IIPOrPaMMHUPOBAHUS U
TEOPUIO AITOPUTMOB

He B nonHoii Mepe u ¢
MaJbIM KOJINYE€CTBOM
OImMOOK OCHOBBHI A3BIKA
POrpaMMHUPOBAHUS U
TEOPHIO AJITOPUTMOB

B nonxoi#t mepe u
0€3011O00YHO
BOCIIPOU3BOJIUT U
00BSACHSIET OCHOBBI SI3bIKA
IpOTPaMMHUPOBAHHS U
TEOPHIO aJITOPUTMOB

Ywmerts (V4):
AHATUZUPOBAb
nony4eHHvle
pe3yibmanul, GbIsGISNb
He0OCmamKu peulenuil

He ananusupyer
MIOJTy9YCHHBIE PE3YNbTaTHI,
HE BBISBIIIET HEJOCTATKH
pelieHuit

C 3 u Oosee ommbOkaMu
AHAJTU3UPYET MOJIYICHHBIC
Pe3yIbTATHL, BBISBISCT
HEIOCTATKHU PEIICHU

C 1-2 ommbOkamu
AHATU3UPYET MOJYICHHBIC
pE3yIbTATHI, BBISBISCT
HEIOCTATKHU PEIICHUHA

Besommbouyno aHanmm3upyeT
MOJTyYeHHBIE PE3YIIbTATHI,
BBISBIISIET HEAOCTATKH
peleHuit




Bnaners (B4): naswvikamu
peanuzayuu arzopummos
COpmMuUpOoBKU, NOUCKA U
pabomul co
CMPYKmMypamu OaHHbIX

He peanusyer anroputmsl
COPTUPOBKH, ITOMCKA U
paboTHI CO CTPYKTYpaMu
JaHHBIX

C 3 u 6onee ommbkamMu
peanusyeTt aaropuTMbl
COPTHPOBKH, [TOUCKA
paboTHI CO CTPYKTypaMu
JaHHBIX

C 1-2 ommnbxamu
pean3yer aJropuTMbl
COPTHPOBKH, ITOUCKA U
paboTHI CO CTPYKTYpaMu
JIAHHBIX

Bezommnbouno peannzyer
AIITOPUTMBI COPTHPOBKH,
moucka u paboThl co
CTPYKTYypaMH JaHHBIX

VK-2.
Cnocoben
VAPAssme
NPOEKmoM Ha
6cex smanax e2o
IHCUSHEHHO20
YUuKIa

VK-2.1.
Dopmynupyem 6
pamxax
NnOCmMaesienHou yenu
npoekma
COBOKYNHOCb
63AUMOCBAZAHHBIX
3a0ad,
obecnevusaromux
ee oocmuoicenue.
Onpedensem
oorcuoaemvie
pe3ynibmamol
peuierus
6bl0ENCHHbIX 3a0aY.

3uaTth (35):
COBOKYNHOCTb
63AUMOCEA3AHHBIX 340aY

He o0bsacuser
COBOKYITHOCTh
B3aMMOCBSI3aHHBIX
3a1a4

YacTUIHO OOBACHSAET
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX
3a1a4

He B nonHoii Mepe u ¢
MaJIbIM KOJIUYECTBOM
OIINOOK OOBACHSIET
COBOKYITHOCTB
B3aUMOCBSI3aHHBIX
3a7a4

B nonxoit mepe u
0e301IHO00YHO O0BSICHSIET
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX

3a1a4

Ymets (V5): onpedensme
Kpye 3a0a4 u ux
63AUMOCEA3b 6 PAMKAX
U36PAHHBIX 6UO08
npogpeccuonanbroi
desmenbHOCMU

He onpenenster xpyr 3agau
U MX B3aUMOCBSI3b B paMKax
BBINOJIHACMBIX 3aJJaHUIN

C 3 u Ooznee omubkaMu
OTIpeIeNsIeT KPYT 33134 U
HX B3aUMOCBA3b B paMKax
BBIIIOJIHIACMBIX SaﬂaHI/Iﬁ

C 1-2 ommbOkamu
ompeneNseT KpyT 3a7a4 u
HX B3aUMOCBSI3b B paMKax
BBINOJIHAEMBIX 3aJaHUI

BezommbouHo onpexnesier
KpPYT 3324 H UX
B3aMMOCBSI3b B PaMKax
BBIITOJIHAEMBIX 3a[[aHHﬁ

Buanets (B5): nasbikom
pacnpeoeneHus: c8oUx
Oelicmeuli no peueHuro
NOCMABIEHHbIX 30004

He pacnpenenser cson
JIEUCTBHSA TI0 PEIICHUIO
MOCTABJICHHBIX 3a/1a4

C 3 u 6omaee omubkamMu
pacrpeaenseT cBou
JICUCTBUS 110 PELICHUIO
ITOCTABIIEHHBIX 3a7a4

C 1-2 omubxkamu
pacmpesenseT CBou
JICUCTBHS TI0 PELICHUIO
ITOCTABIIEHHBIX 33724

Bezommbouno
pacmpezesser CBou
JICUCTBHS TI0 PELICHUIO
MOCTABJIEHHBIX 3a1a4

VK-2.2.
Ilpoexmupyem
peuierue
KOHKPEemHOUl
3a0ayu npoekma,
6v10Upas
ONMUMATLHBLY
cnocob ee peuienusi,
ucxo0s u3
Oelicmeyrouux
NpPABOBLIX HOPM U
UMEIoUUXCsL

pecypcos u
oepanuyeHul

3Hats (36): cnocobwl
DeweHUs. RPAKMUYEeCKuUx
3adau, pecypcol u

He Bocmipou3BoauT U He
00BSICHSET CIIOCOOBI
peIICHHS MPAKTUICCKUX
3a/1a4, peCypcChl u

YacTUIHO BOCIIPOU3BOAUT
H O0BACHSIET CIIOCOOBI
PEIICHUSI TPAKTHICCKUX
3a71a4, peCypehl U

He B nonHoii Mepe u ¢
MaJIbIM KOJINYECTBOM
OIIMOOK BOCIIPOU3BOJUT U
00OBSCHSIET CIIOCOOBI

B nonxoit mepe u
0€30IMHO0YHO
BOCIIPOU3BOJIUT U
O0OBSACHSIET CIIOCOOKI

OrpaHUYCHUA OrpaHUYCHUA peUICHUA MPAaKTUICCKUX PEeHICHUA TPAKTUICCKUX
02paHuyeHUs
3a/1a4, peCypchl 1 3aj1a4, peCcypehl U
OTrpaHUYCHUSA OrpaHUYCHUSA
Ymers (V6): He mnanupyet C 3 u Oostee omnbKamMu C 1-2 omubxamu be30mmnb04HO mianupyer
NAGHUPOBAMb COOCTBEHHYIO IUTAHUPYET COOCTBEHHYTO IUIAHUPYET COOCTBEHHYIO COOCTBEHHYIO
cobemeentiyio JIeATETbHOCT MCXOIS M3 JEATENLHOCTE HCXOJIS U3 JIeATETBHOCT UCXOIS M3 JeATETLHOCTE HCXOIS U3

0esmenbHOCb UCX005 U3
UMEIOWUXCSL PeCyPCcos U
npAaBo6viX HOPM

MMEIOIINXCST pECYPCOB

HMEIOIINXCS PECYPCOB

MMEIOIINXCST PECYPCOB

HMMEIOIINXCS PECYPCOB

Buangers (B6): nasvikamu
UCRONb308ANHUS
UMEIOWUXCSL PECYPCo8 U
nPasosvix HOPM OJsl
VCREWHO20 GbINOTHEHUS
NOCMABIEHHbIX 3a0aY

He ucnons3yer
UMEIOIIUECS PECYPCHI IS
YCIIETITHOTO

BBITTOJTHEHHS
MOCTaBIICHHBIX 3a7a4

YacTUYHO UCTIOIB3YeT
HMEIOLIUECS PECYPCHI ISt
YCIICIITHOTO

BBITIOJTHEHUS
TIOCTABJICHHBIX 3314

He B nonHoii mepe u ¢
MaJIbIM KOJINYECTBOM
ONMIMOOK HCTIONB3YET
HUMETOIINECS PECYPCHI IS
YCIIEITHOTO

BBITIOJTHEHHS
MTOCTaBJICHHBIX 33724

B nonxoit mepe u
6€301100YHO UCTIONB3YEeT
UMEIOLIHUECS PECYpPChI AT
YCHEIIHOTO

BBITIOJTHEHHS
MOCTaBJICHHBIX 32/1a4




VK-2.3. Pewaem
KOHKpemmbie 3a0ay
npoexma
30A61€HH020
Kawecmea u 3a
YCMaHo8ienHoe
apemst

3Huars (37): kpumepuu
oyeHKu 3¢ghexmusHocmu
peuteHull RPUHAMbIX npu
npogedeHuUy ananu3a
O0aHHbIX

He Bocripon3BoauT 1 He
0OBSCHSIET KPUTEPHU
oreHKH 3P PEeKTUBHOCTH
pelIeHN T NPUHATHIX IPH
NPOBENICHUH aHAIIN3a
JaHHBIX

YacTUYHO BOCIIPOU3BOANT
U 0OBSICHSICT IEHCTBYIOLIHE
KPHUTEPUH OLICHKU

3¢ $EeKTHBHOCTH pPEUICHUN
NPUHATHIX [P POBEACHUH
aHAJIN3a JAHHBIX

He B nonHoii Mepe u ¢
MaJIbIM KOJINYECTBOM
OmMOOK BOCIPOU3BOIUT U
O0OBSICHACT KPUTEPUHU
oreHKH 3P PEeKTUBHOCTH
PELICHUH NPUHATHIX TPU
MPOBEICHUN aHAIN3a
JIAHHBIX

B nonnoit mepe u
6e301K1609HO
BOCIIPOM3BOJUT U
OOBICHSAET KPUTEPUHU
oteHKH 3¢ peKTHBHOCTH
pELICHUH TPUHATHIX IPU
MIPOBEJCHUH aHAIHN3a
JAHHBIX

VYmets (Y7): svibupams
Hauboiee payuoHaIbHbLe
Kpumepuu 07151 OYeHKU
agppexmusnocmu
PpeuieHutl RPUHAMbIX npu
npogedeHUl ananu3a
OaHHbIX

He Br1bupaer Hanbomee
panroHaIbHbIE KPUTEPHU
JUISL OLIGHKH!

3 PEeKTUBHOCTH pEeLICHUH
NPUHATHIX IPU TPOBEICHUN
aHaJIn3a JaHHBIX

C 3 u bonee ommbKamMu
BEIOMpaeT Hauboee
palOHABHBIC KPUTEPHU
TS OLICHKH

3 HeKTUBHOCTH peIICHUIH
NIPUHATHIX IIPU NIPOBEACHUN
aHAJIN3a JAHHBIX

C 1-2 ommbxamu BEIOHpaeT
HanOosee panuoHaIbHbIE
KPUTEPUH AT OLCHKH

3¢ HEKTUBHOCTH PEIICHUIH
MPUHATHIX IPU MPOBEICHUH
aHaJIn3a JaHHBbIX

BesommbouHO BRIOMpaeT
HanOosee paMoHaJIbHbIC
KPUTEPHH /IS OLICHKH

3¢ PEeKTUBHOCTHU peIIeHNI
NPUHATHIX TIPU TPOBEICHUHT
aHaJIn3a JaHHBIX

Bnanets (B7). oyenxu
agppexmugnocmu
peuenutl RPUHIMbLX npu
npo6eOeHUU AHAIU3A
OaHHBIX 8 COOMBEMCMEUU
C NPUHAMbBLMU
Kpumepusmu

He onienuBaer
3((HheKTUBHOCTH pEIICHIHA
MPUHATHIX IPU TPOBEICHUT
aHaJIM3a IaHHBIX B
COOTBETCTBHH C
MPUHATBIMU KPUTEPUSIMH

C 3 u bonee ommbOKaMu
OILleHUBAeET YPPEKTUBHOCTD
peLICHHI NPUHATHIX PU
NPOBE/ICHUH aHAIIH3a
JaHHBIX B COOTBETCTBUH C
NPUHATEIMU KPUTEPHUAMHA

C 1-2 ommbkamu
OIIeHUBAeET 3P PEKTHBHOCTD
peLIeHU T NPHHATHIX IPH
NPOBE/ICHUH aHAIIN3a
JaHHBIX B COOTBETCTBHH C
TPUHATHIMH KPUTESPUSIMA

Be3ommbo4HO onjeHnBaeT
3¢ (eKTUBHOCTD PEIICHIHA
NPUHATHIX TPU NPOBEICHUH
aHAJIN3a IAaHHBIX B
COOTBETCTBHH C
NPUHATBIMU KPHTEPHAMH




[Ipunoxenue 2
KAPTA
o0ecre4YeHHOCTH JHCHMILINHBI Y4e0OHO0H H y4e0HO-MeTOAHYeCKO JIMTepaTypoi
Jucuunmaa: Python muist anajn3a JaHHBIX: BBeIeHHe
Kopa, cneunansrnocts 21.05.06 HedrerasoBbie TeXHUKA U TEXHOJIOTUH

Crnenuanu3zanus TexHosorust OypeHus HeQTSIHbIX U ra30BbIX CKBAXKUH,
Pazpabotka u skcruTyaTanust He(TSHBIX U Ta30BBIX MECTOPOXKICHHIH

Hanuuwne
3JIEKTPOHHOTO

Kontunarent
Hasganue yueGHoro, yuebHo-metoamueckoro | Kommuectso | obygarommxcs,
Ne' |usnanus, aBTOp, M3MATENLCTBO, BUJ M30AHUS, |SK3EMILIIPOB HCIIONB3YIOIINX o BapHaHTa B
JIUTEPATYPOi,
n/m TOJ U3JaHUA B BUK YKa3aHHYIO o 5BC
0

JIUTEPATYPY (+-)

O0eceyeHHOCT
b 00yJarOIIHUXCS

Makkuniu, Yac
Python u ananu3 nanHbIX / Yac MakkuHmu. -
Python wn anmanmm3 pmamHbx, 2024-10-28. -
1 |Caparos : IIpodo6pasosanue, 2019. - 482 c. -
OBC "IPR BOOKS". - ISBN 978-5-4488-
0046-7 : ~b. 1. - TekcT : HETIOCPEICTBCHHBIH.
buznu, /.

Python. Kuura penenros / I. buznu, b. K.
o |Hxonc. - Mocksa : JIMK Ilpecc, 2019. - 646 opP* 30 100 +
c. - OBC "JIanp". - ISBN 978-5-97060-751-0 :
~b. 1. - TekcT : HenocpeICTBEHHBIH.

OP* 30 100 +

Mxurapsy, Bnagumup Cepreeuy.

AHanmm3 MaHHBIX : y9eOHUK Uit By30B / B.
C. Mxwurtapss. - M : UzgarensctBo IOpaiir,
3 12020. - 490 c. - (Briciuee oGpa3oBaHue). -
3bC "IOpaiit". - ISBN 978-5-534-00616-2 :
1119.00 p. - Tekcr : HeOCPEICTBEHHBIH.

Op* 30 100 +

OP — 35IeKTpOHHBIN pecypc 0e3 OrpaHHUYCHHUS YUCIIa OJHOBPEMEHHbBIX O KI0YeHUH K DBC

PykoBoauTens 00pa3oBaTeIbHOMN MPOrpaMMBl /{//Té z A.E. AHamkuHa
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