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1. Ileau m 3aga4YH OCBOEHUS JUCIHUILIHHBI

[lenp MUCHUIIIMHBI 3aKIIIOYAETCS B OBJIAJICHUU CTYACHTAMH OCHOBaMH PabOTBI C SI3BIKOM
Python B aHanmu3e naHHBIX, PACIIMPEHUU TEOPETHYECKOW M TMPAKTUYECKOH MOJIrOTOBKH B 00JacTH
MaTeMaTHYECKOT0 aHAIIN3a, INHEHHOH ainreOphl, METOI0B ONTHMH3AIINN, TEOPUH BEPOSTHOCTEH.

3amaun TUCIUTUINHBL

- OBNIQJICHHE OCOOEHHOCTAMH si3bika Python mnis aHanm3a JaHHBIX, MPUHIUNAMH YTEHUS
pa3IMYHBIX JAHHBIX;

- wm3yuycHue Python-6mbnmoTek, copepskammx OOJBIIOE KOJHYECTBO HHCTPYMEHTOB: OT
OBICTPBIX OIEpalfii ¢ MHOTOMEPHBIMH MACCHBAMH JIO0 BH3YAIM3allMd M PEATH3AIMU Pa3IHYHBIX
MaTEeMAaTHYECKUX METOJIOB, B TOM YHCJIC JIMHEHHOW anreOphl Kak OCHOBHOTO MAaTeMAaTHYECKOTO
anmapara Jiyisi paboThl ¢ JaHHBIMU;

- W3yYeHHE METOJOB ONTUMH3AIMKM KaK HAWIy4IIero HWHCTPYMEHTa JUIsl ONpeAeCHHUs
ONTUMAJIBHBIX ITAPAMETPOB CHCTEMBI,

- 3HAKOMCTBO C MATPUYHBIMH Pa3JIOKCHUSIMH, KOTOPBIC HCIIOJIB3YIOTCS IMPHU TOCTPOSHUU
PETPECCUOHHBIX MOJIENICH, ISl YMCHBIIICHUS Pa3MEPHOCTH JIAHHBIX, B PEKOMECH/IATEIbHBIX CUCTEMAaX
U B aHAJIN3€ TCKCTOB,;

- pacuIMpeHre 3HaHUH 0 0A30BBIX KOHIICTIIUAX TEOPUU BEPOSTHOCTECH U CTATUCTUKU, KOTOPHIC

H€06XOI[I/IMI)I JJIA IIOHUMAaHUuA MEXaHUu3Ma pa60TbI MMPAKTUYCCKHU BCCX MCTOJOB aHA/IM3a NAHHBIX.

2. Mecto aucuuminnsl B crpykrype OITIOII BO

JlucuuminHa OTHOCUTCS K AMCHMILIMHAM 3iekTuBHOro monyis «Digital & IT. MamunHoe
o0yyeHMe ¥ aHalmM3 JaHHbIX» 4YacTh Yy4yeOHOro IulaHa, (opMuUpyeMOll y4acTHHUKaMH

O6paBOBaTeJ'IBHBIX OTHOIIICHHH.

HeO6XOIII/IMBIMI/I YCIIOBUAMU IJid OCBOCHUA AUCHUIIIIMHBI ABJIAIOTCA:

— 3HAaHME OCHOBHBIX MAaTPUYHOM anreOpbl, MaTeMaTHYECKOro aHajlu3a, TEOpHHU
BEPOATHOCTEW U MAaTEMATHUECKON CTATUCTUKH;

— TIOHMMaHUE€ OCHOBHBIX IPUHIMUIIOB AJTOPUTMHU3ALMH U IPOrPAaMMHUPOBAHNS;

—  3HaHHE OCHOB s3bIKa MporpaMMupoBanus Python;

—  BJIaJICHUE HaBbIKaMU HCIIOJIb30BaHMSI KOMIIBIOTEPHBIX TEXHOJIOTUHN U CPEACTB 00pabOTKU
uHpOpMaLUH.

CopepxaHue  NUCLUUIUIMHBI  ABJIETCA  JIOTUYECKUM  IPOJODKEHMEM  JTUCLUIUIMHBI
«MaremaTuka» 6a30BbIM IJIS1 U3YUEHHSI CIEAYIOMUX qucuumiud Mmoayns «Digital & IT. Mamumnnoe
o0yueHHe U aHajau3 JaHHbIX»: «MalnHHOe 00y4eHHEe M BOIPOCHI MCKYCCTBEHHOIO HMHTEIIEKTa»,

((HeﬁpOHHBIC CETH», ((HpI/IKJ'IaIlHLIC 3aJa4y aHajJin3a JaHHBIX).



[Iporiecc wW3ydeHUs AMCUMIUIMHBI/MOAYJS HampaBieH Ha (OpMUpOBaHHE CIEIYIOIIUX

KOMIIETEHIIUN:

3. Pe3yabTaThl 00yUeHHsI 10 TUCHHMIJIHHE

Tab6muna 3.1

Ko n HanmmeHoBanne
KOMIIETEHIINHA

Kox n HanmeHOBaHUE
WHANKATOPa JOCTIKEHHS
kommeTermyn (MJIK)

Kon 1 HanmeHOBaHME pe3ynbTaTa 00ydIeHUs 110
JUCIIUTIIIHE

YK-1. Cnocoben
OCYUIECTBJIATh KPUTHUUECKHIA
aHau3 MPOOJIEMHBIX CUTYAI[HA
Ha OCHOBE CUCTEMHOTO
MOJIX0/1a, BRIPa0aThIBATh
CTpaTeruo AeCTBUN

VK-1.1. Ananuzupyer
MPOOJICMHYIO CHTYAITHIO
(3amauy) ¥ BBLACISET €€
0a30BbIe COCTABIISIIOLIHE.
PaccmaTpuBaeT paznudHbie
BapUaHThI PEIICHUS
IpoOIeMHOM CUTYaIH
(3amaum), pa3zpadarTbiBaeT
QJITOPUTMBI X PCATH3ALIUH.

3uaTh: 31 CHHTAKCHC M YIIPaBIIAIONIIEC
KOHCTPYKIIMH s13bIka Python

Ymeth: Y1 pazpabarsiBaTh NPUKIIAJHBIC
MporpaMMBbl Ha A3BIKE IMTPOTrpaMMUPOBAHUA
Python

Bnaners: B1 HaBbIKamMu pa3paboOTKH
MPWIOKEHUH C BHEITHUMHU UCTOYHUKAMU
JIAaHHBIX (TEKCTOBBIMHU (aiinamu, xml-daitnamu

VK-1.2. Onpenenser u
OILICHMBACT MPAKTUICCKUE
MOCJICACTBUS BO3MOKHBIX
peLIeHN 3a1auH.

3Hatb: 32 OCHOBHBIE CTAaHJAPTHBIE MOAYIH U
oubnmmoreku B Python

YMmeth: V2 ncnonb30BaTh Kak CTaHAAPTHBIE, TaK
1 IOTIOJTHUTEIFHBIC MOAYIIH, PACIIUPEHIS U
ITaKETHI

Bnanets: B2 TexHOIOrMSIMH ITONCKA JAHHBIX U
OLIEHKH UX KaueCTBa

VK-1.3. OcymectBusier
cucTeMaTH3aluio HHGopMauu
Pa3IMYHBIX THIIOB JUIS aHAJIU3a
MPOOJIEMHBIX CUTYalUH.
BripabateiBaeT cTpaTeruto
JEUCTBUH [l IOCTPOCHUS
QJITOPUTMOB PEIICHHS
MIOCTABJICHHBIX 3a/1a4.

3HaTb: 33 0cOOEHHOCTH Pa3pabOTKU
NPUKJIAJIHBIX IPOrpaMM Ha si3bike Python

Ymeth: Y3 co3naBaTh COOCTBEHHBIE MOJYJIH
HMMIIOPTUPOBATh UX

Bnanets: B3 mpakTHuecKUMU HaBBIKAMHU
HCTIONB30BaHUs Habopa OGMOIHNOTEK A3bIKa
Python mist npuknaaHeix 3a71a4 B o6nactu
aHaJIn3a JaHHBIX

VK-1.4. Bnageer HaBLIKAMH
MPOrpaMMHUPOBAHUSI
pa3paboTaHHBIX AITOPUTMOB U
KPUTHYECKOTO aHAIN3a
MOJYYEHHBIX PE3YJILTATOB.

3HaTh: 34 NPUHIUIBI pa3pabOTKH COOCTBEHHBIX
MOJTyJiei 1 OMOITHOTEK

Vumers: Y4 co3gaBaTh COOCTBEHHBIE
MIPIJIOKEHUS ¥ OUOIHOTEKHN

Bnagers: B4 npuMeHeHHEM MOJTy4YE€HHBIX
3HAHUS B CBOEH JajIbHEUIIEH
podeccHoHANBHOHN NESITEEHOCTH C
HCTIONIb30BAaHUEM CPEZICTB ITPOTPAMMHUPOBAHHMS
Ha Python u crienmanu3upoBaHHBIX OHOIMOTEK
aHaJIN3a TaHHBIX

VYK-2. CnocobeH ynpaBisiTh
MPOEKTOM Ha BCEX dTalax ero
JKM3HEHHOTO [UKJIa

YK-2.1. ®opmynupyer B
paMKax MOCTaBICHHOM Leu
NPOEKTa COBOKYITHOCTh
B3aMMOCBA3aHHBIX 3a1a4,
00eCIIeunBaoIIIX e
noctikeHue. Onpenensier
OKUJIAEMbIE PE3yJIbTATHI
peIICHNS BBIICICHHBIX 3a]1a4.

3Hath: 35 cnenuanu3upoBaHHbIE ONOIHOTEKH
JUIsl aHAJIM3a JaHHBIX

YMmeth: V5 pa3pabaTeiBaTh NPUIOKEHHS U
COOCTBEHHBIX OMOJIMOTEK Ha si3bike Python

Bnaners: BS BbICOKOYPOBHEBBIMHU A3BIKAMU
nporpammupoBanus Python,
COOTBeTCTBYIONNMH Oubnnorekamu (NumPy
Pandas, SciPy) u cienmanmsuposanssM [10

VK-2.2. TIpoexTupyet peueHue
KOHKPETHOH 3a/1a4M IIPOEKTa,
BBIOHpast ONTUMANIBHBII CIOCO0
€€ pelleHHUs], UCXOs U3
JEUCTBYIOIUX NPAaBOBBIX HOPM
1 MIMEIOIINXCS PECYPCOB H
OTpaHUYEHUN

3Harb: 36 METO/IbI MHTEIEKTYAIIbHOT'O aHAJIN3a
JIAaHHBIX, UMETh NPEJICTaBJICHHUE O TUIIAX 3a/1a4,
HMMEIOIINX OTHOIIICHHE K aHAJN3y JaHHBIX JTHOO
MOTEHLIKAJ JIJIsl pELICHUs ¢ TOMOIIbIO
YKa3aHHbBIX METOJIOB.

YmMmets: V6

MIPUMEHATH METOJAbI MHTCIUICKTYAJIbHOI'O
aHallM3a JaHHBIX TS 33134 B CBOCH
npodeccnoHaTbEHOM 00J1aCTH, TPOBOIUTH
JICKOMITO3HIIMIO CIIOXKHBIX 3a/1a4 Ha OoJiee
MPOCTHIC U TOAMAIOIIAECS PEIICHUIO
M3y4YeHHBIMH METOJJAMH, COMOCTABIISITh HA0OPI
JTAHHBIX, OCYIIECTBIISTh PA3JUYHBIC THITBI




aHaJin3a U Mporuo3a ¢ NOMOUbIO METO0B
HMHTCJJICKTYAJIbHOI'O dHaJIn3a JaHHbIX

Bnanets: B6

TEXHOJIOTHSIMU TIPOCKTHPOBAHNUS U Pa3padbOTKH
0a3 ¥ XpaHWINII AaHHBIX U UCIIOIb30BaHUS

oOygaromux HaOOPOB TaHHBIX

VYK-2.3. PemaeT KOHKpETHBIE
3aj1a4 IIPOEKTA 3asBJICHHOTO
KauecTBa U 3a YCTAaHOBJICHHOE
BpeMs

3Harte: 37

3HATh CIIOCOOBI cOOpa M aHAIHM3a UCXOIHBIX
JIAHHBIX JJIsl TOCTAHOBKH 3a/1a4, PEIIAeMBbIX C
MOMOMIBI0 METOJIOB HHTEIUICKTYaIbHOTO

aHaJIn3a JaHHBIX.

Ymers: Y7 IloHMMaTh Kak U3y4EHHBIE B Kypce
METO/IbI peasln30BaHbl B ucnonb3yemoM I10.

Bnaners: B7

Croco0amMy UHTErpaLi Pa3HOPOAHBIX HA0OPOB

JAaHHBIX B €IMHOM XpaHWJINLIC.

TIKC-6 CiocoOHOCTB K

[TKC-6.3. Ocymectsiser coop,

(oTorpamMmmeTprUECKOit MIOJITOTOBKY M BBOJ JAHHBIX
00paboTKe TaHHBIX [33; opopmiseT pe3ynpTaT
JHMCTAaHIMOHHOTO JenppUpoBaHHs

30HAUPOBAHUS 3eMITH U3
KOCMOCa, BHIITOJTHCHHE
OTJENBHBIX TEXHOJIOTHUECKUX
oTrepanuii mo CoO3qaHnI0
TEMATHUYCCKUX
MH()OPMALMOHHBIX MPOAYKTOB
1 OKa3aHUIO YCIIyT Ha OCHOBE
HUCIIOJIb30BaHUS JAaHHBIX
JUCTAHIIUOHHOI'O
30HIUPOBaHUS 3eMITH

KOCMOCHUMKOB; aHAITU3UPYET
Pe3YIBTAThI U KOHTPOJIb
Ka4ecTBa JCHIN(PPUPOBAHHS
KOCMOCHHUMKOB; BBITIOJTHSIET
KOMIUIEKC Olepanui 1no
CO3/IaHUIO U OOHOBJICHUIO
TonorpaguYecKux KapT rno
BO3AYIIHBIM, KOCMUYCCKUM U
Ha3€MHbIM CHUMKaM
(dhoTorpaMMeTpUICCKUMHU
METOJIaMHU

3HaTh: MPUHIOUIIBI pa3pa60TK1/I COOCTBEHHBIX

MOJTyJiei 1 OMOITHOTEK

YMeTh: co3aBaTh COOCTBEHHBIE IPUIOKEHUS U

OMOINOTEKU

Brnaners: mpuMeHEHHEM MOTyYSHHBIX 3HAHUS B
CBOCH manpHeNTIeH IpodecCHOHANBHOM
JIESTEIIHOCTHU C UCIIOIb30BaHUEM CPEACTB

nporpammupoBanus Ha Python u

CIICHHUAJIN3UPOBAHHBIX OuOIMOTEK aHaIN3a

JaHHBIX

4. O0beM TUCHUNIHHBI

OO0t 00BEM TUCHUIUIMHBI COCTABIAET 3 3aueTHBIX equHuLbl, 108 yacos.

Tabmuma 4.1
AyIuTOpHBIE 3aHATHS / KOHTaKTHas padoTa,
®dopma
dopma Kypc/ gac. CamocrosiTenbHas .
MPOMEIKYTOUHOM
o0yueHHs | cemecTp [Mpaktuyeckue | JlabopaTopHbie paboTa, Jac.
Jlexkun aTTecTalu
3aHATHS 3aHATHUS
OYHast 3/5 14 28 66 3a4eT
3a04Hast 3/5 6 10 88 3a4eT

5. CTpyKTypa u cofiep:kaHue JMCHUIIIMHbI

5.1. CtpykTypa AUCHUIIINHBI.

oyHast popma o0yuenusi (OPO)

Tabmurma 5.1.1

AynuTopHble
CrpyKTypa TUCIHIUIHHBI Bce
No 3aHATHSA, Yac. CPC, Kox WJIK OlLICHOUHbBIC
ro, on 1
/ H .
i oMep HaumenoBanue pasgena JI. | Ip. | JIab. ac yac. cperierea
paszena
YK-1.1. Komnoksuy
YK-1.2. M, Pabora
YK-1.3. Ha
1 1 Beenenue 2 4 ) 16 22 VK-1.4. MIPaKTU4ECK
YK-2.1. ux
YK-2.2. 3aHATUIX




YK-2.3.
ITKC-6.3
YK-1.1. Kommoksuy
VK-1.2. M, Pa6Gora
YK-1.3. Ha
2 5 bubnnorexku Python u nmuneiinas 4 8 i 16 28 VK-1.4. —
anredpa YK-2.1.
VK-2.2. >
VK-2.3. 3aHATUIX
ITIKC-6.3
VYK-1.1. Konnoksuy
VK-1.2. M, PaGoTa
YK-1.3. Ha
3 3 OnTrMuU3aIKs ¥ MaTPHYHbIE 4 8 i 16 28 YVK-1.4. T
paznoxxeHus YK-2.1.
VK-2.2. X
VK-2.3. 3aHITUAX
ITKC-6.3
YK-1.1. Komnoksuy
VK-1.2. M, Pabora
YK-1.3. Ha
. YK-1.4.
4 4 CryuaifHOCTb 4 8 - 18 30 VK21, | MPaKTHeCcK
VK-2.2. x
VK-2.3. 3aHATHAX
ITKC-6.3
6 | 3auer - - - - - -
Uroro: | 14 28 - 66 108 - -
3aouHan popma od0ydenus (OPO)
Tabnuna 5.1.2
AynuTtopHbIe
C
Ne TPYKTYPa JHCHHIIHHRT 3aHATHS, Yac. CPC, Bee OreHoYHBIE
ro, Kog MIK 1
n/m | Homep Jac. CpencTBa
HaunmenoBanue pasnena Ip. | JIab. yac.
pasnena
YK-1.1. Komnoxsuy
VK-1.2. M, Pabora
YK-1.3. Ha
YK-1.4. IIPaKTU4ECK
1 1 Beezienue 1] 2 22 12 | yro1 | mx
YK-2.2. 3aHATHUAX
YK-2.3.
ITKC-6.3
YK-1.1. Komnoksuy
YK-1.2. M, PaGota
YK-1.3. Ha
2 2 Bubmmorexu Python n nuneitnas 1 5 29 o5 YK-1.4. IpaKTHIeCK
anredpa YK-2.1.
VK-2.2. ux
VK-2.3. 3aHATUIX
ITIKC-6.3
YK-1.1. Konnoksuy
YK-1.2. M, PaGora
YK-1.3. Ha
3 3 Ontumu3anus 1 MaTpU4HbIE 2 3 29 27 VK-1.4. pAKTHIECK
pazioxxeHus YK-2.1.
VK-2.2. X
VK-2.3. 3aHSITHSIX
ITIKC-6.3
YK-1.1. Komnoksuy
4 4 Ciy4aitHOCTB 2 3 22 27 VK-1.2. M, PaGora
YK-1.3.




VK-1.4. Ha
YK-2.1. | npaxruueck
VK-2.2. X
YK-2.3. 3aHATUIX
IIKC-6.3
6 | 3auer - - - - 4 - -
Hroro: 6 10 - 88 108 - -

5.2. ConeprxaHue TUCHUTIIUHBI.

5.2.1. Coneprkanue pa3iesioB JUCIUTIIMHBI (TUIAKTHYECKUE STUHUIIBI).
Pasnen 1. «BBeaenue». Python — oauH U3 ri1aBHBIX HHCTPYMEHTOB CICIMAIKCTA B HAyKE O

nansbiX. L{ukiel, ¢pynkuuu, reneparopsl, list comprehension. @ynkuuu u ux cBoicTBa. Ilpenen u
IIPOU3BO/HAS. ['€OMETPUYECKUI CMBICII IIPOU3BOJHOM.

Pasznen 2. «bubnuoreku Python u nuneiinas anreopa». Pandas. Data Frame. NumPy, SciPy u
Matplotlib. Pemenne ontummzammonHbix 3amady B SciPy. Cucrembl NTUHEHHBIX ypaBHEHHIA.
Marpuunsle onepauuu. Panr u onpenenurens

Paznen 3. «OnTuMu3anys U MaTpUYHbIC Pa3NoKeHHU». YacTHBIC TPOU3BOJHBIC M TPAIHCHT.
KacarenbHast miaockocTh U JuHeHHoe npuOmmkenue. OnTuMuzanus Hernmaakux (QyHkuuil. Metoa
UMHUTAaLUU OTXHra. I'eHeTnueckue anroputMel M auddepenunanbHas sBomouus. Hemnep-Mun.
[TpubnnxeHne MaTpuLeil MEHBLIETO PaHra.

Paznen 4. «CnyuaitHocTh». CinyyailHOCTh B T€OpUM BeposiTHOCTeN U craTthucTuke. CBolcTBa
BEPOSTHOCTH. YCJOBHas BeposTHOCTh. OIeHKa pacnpefeneHuss 10 BBIOOpKe. BakHble

XapaKTCPUCTHUKU pacnpeneneHI/H?I. ]_[eHTpaJ'IBHaSI IIpeaciibHas T€opcMma. I[OBepI/ITeJ'IBHHe HWHTCPBAJIbI.

5.2.2. ConepxaHue AUCIUIUIMHBI TTO BUAAM YYEOHBIX 3aHITHIA.

JleKIMOHHBIE 3aHATHSA
Tabmuna 5.2.1

Ne /1 | Homep pa3zena AUCIUITIHHE O6sem, uac. Tema nexuu
ODO | 300 | 0300
1 1 2 1 - Brexaenue
2 2 4 1 - Bubnuorexu Python u nuneiinas anreGpa
3 3 4 2 - OnTuMuU3alKs U MAaTPHYHBIE PA3IOKEHHS
4 4 4 2 - CiyuaiiHoCTh
HWroro: 14 6 -
IMpakTuyeckue 3aHATHSA
Tabnuma 5.2.2
Nei/m | Homep paszaena qUCHUTIIMHBL Obmen, dac. HanmeHoBaHUE IPaKTHYECKON paboOThI
O®DO | 300 | 0390
1 1 4 2 - Beenenue
2 2 8 2 - Bubnuorexn Python n nuneiinas anredpa
3 3 8 3 - OnTuMu3aIs ¥ MATPHYHBIE PA3I0KESHUSL
4 4 8 3 - Cray4aiiHOCTh
Uroro: 28 10 -




JlabopaTopHbie padoThl
JlabopamopHuvle 3auamus y4eOHbIM NIAHOM He NpedyCMOMpeHbl

CamocTosiTesibHasi padoTa CTyJAeHTa

Tabmuua 5.2.3

Ne Howmep paznena O0OBemMm, Jac. Tena Bix CPC
n/n JUCIUATLIAHBI 0d0 300 | 0300
1 1 14 20 - Beeenne [loaroroBka k
MIPAaKTUIECKUM paboTam
Bubmorexn Python n nmuneitHas IToaroroBka k
2 2 14 20 -
anrebpa MIPAaKTUIECKUM paboTam
OntuMu3aIust 1 MaTpHIHbBIE IToaroroBka K
3 3 14 20 -
pasoKEeHUs! MPaKTHYECKUM paboTam
4 4 16 20 ) CryuaitHocTs [loaroroBka k
J1a00paTOPHBIM paboTam
5 14 8 8 i [MToAroToBKa K KOJJIOKBUYMaM IToaroroBka K
KOJUIOKBUYMaM
Hroro: 66 88 -
5.2.3. [IlpenomaBanue MAMCHUIUIMHBI BEAETCS C TMPUMEHEHUEM CIIECAYIOUIUX BHUOB

00pa30BaTeNbHbIX TEXHOJIOTUMN:

(JIEKITMOHHBIC 3aHATHS);

paboTa B MajibIX Ipymiax (MpakTHUYecKue paboThl);

UHIUBHIyaIbHBIC 3a1aHus (pakTHYecKue paboThi).

6. TemaTHKa KypCOBBIX padOT/MIPOEKTOB

BU3YyaJIn3alud y‘IC6HOFO Marcpraia B O(I)I/ICHOM IIakeTC¢ B OHUAJIOTOBOM PCIKHUME

Kypcoevie pabomwi/npoexmol yuebHbIM NIAHOM He NPedyCMOMPEHbl

7. KoHTpo/bHBbIE padoThI

Konmponvnvie pabomul yuebnvim nianom ne npedycmompensl

8. OueHka pe3yJIibTaTOB OCBOCHHS TMCIHHIJIHHBI
8.1. Kpurepun olleHMBaHUS CTEMEHW IOJHOTHI W Ka4yeCTBAa OCBOCHUSI KOMIIETCHIIMA B

COOTBETCTBUH C IJIAHUPYEMBIMU pe3yibTaTaMu 00ydeHus npuseaeHsl B [Ipunoxenun 1.

8.2. PeliTmHTOBasg CHCTEMa OIIEHMBAHUS CTENEHHW ITOITHOTEHI

N KadeCtBa OCBOCHUIA

KOMIIETEHIIMH 00y4Jaromuxcsi oyHoU (GopMbl 00yueHus npejcTabiieHa B Tadiuie 8.1.

Tabnuua 8.1
Ne /it Bunb! MmeponpusTuil B paMKax TEKYILErO0 KOHTPOJIS | KommgectBo 6aiioB
1 Texymas aTrecTarus
PaboTa Ha npakTHieckux padorax 0-10
KonokBuym 0-10
HTOTO 3a nepByrO TEKYIIYIO aTTECTAIHIO 0-20
2 TekyIas aTTecTalus
PaboTa Ha npakTHueckux padorax 0-20
Komokeuym 0-20




HTOI'O 3a BTOPYIO TEKYIIYIO aTTECTALMIO 0-40

3 TeKyImas arTecTarus

PaboTa Ha npakTHieckux padorax 0-20
Konnoxsuym 0-20
HTOI'O 3a TpeThIo TEKYIIYIO aTTECTALINIO 0-40

BCEI'O 0-100

9. YuedHo-MeTOoAMYeCKOE U HH(OPMAIIMOHHOE o0ecniedeHne JUCIUTIHHBI

9.1. [lepeueHb peKOMEH1yeMOM JIUTEpATyphI NpeacTanieH B [Ipunoxkennn 2.

9.2. CoBpemennble mpodeccuoHanbHble 0a3bl JaHHBIX U HHQOPMAIMOHHBIE CIPABOYHBIC
CHUCTEMBI (nepeyuciumsn).

— CobcrBennas nmonnorekcroBas 6asza (II6/1) BUK TUYVY http://elib.tyuiu.ru/

— Hayuno-texaunueckas Ooubmmoreka ®I'AOY BO PI'Y Hedrtu u raza (HUY) um. .M.
I'yokuna u ®I'BOY BO «TUVY» http://elib.gubkin.ru/

— Hayuno-texuunyeckas oudanoreka ®I'6OY BITO YI'HTY http://bibl.rusoil.net

— Hayuno-texnuueckas Oubmmoreka PI'BOY BIIO «VYXTUHCKHII ToOCyJapCTBEHHBIH
TexHUueckuil yauBepcute» http://lib.ugtu.net/books

— baza nmannbix KoHCynbTaHT cTyneHTa «DNEKTpOHHAs OMOIHMOTEKa TEXHHUUYECKOTO BY3a»
http://www.studentlibrary.ru

—  DnekrpoHHo-6ubmmoreunas cucrema IPRbooks http://www.iprbookshop.ru/

— 000 «M3narensctBo JIAHD» http://e.lanbook.com

— 000 «DneKTpOHHOE U3IATEIBCTBO FOPAMT» www.biblio-online.ru»

— 000 «PYHDBb» http://elibrary.ru/

—  DnekrpoHHO-OnOMoreunas cucrema BOOK.ru https://www.book.ru

— HanmonanwsHas snextpoHHas 6ubauoTexa

9.3. JIunieH3nOHHOE ¥ CBOOOJHO PACIPOCTPAHIEMOE IPOTpaMMHOE 00eCTIeYeHHE, B T.4.
OTEUYECTBEHHOT'O ITPOU3BOICTRA.

— Microsoft Windows;

— Microsoft Office Professional Plus;

—  Python;

— Anaconda;

-  GIMP

10. MaTepHaJIbHO-TeXHI/I‘-leCKOE odecrneuyeHue AUCHUIIIMHBI
HOMGHIGHI/IS[ AJId TIPOBEACHHA BCCX BHUAOB pa6OTI>I, IpeaAyCMOTPCHHBIX y‘Ie6HBIM IIJIaHOM,

YKOMILUTIEKTOBAaHbI HEOOXOIMMBIM 000PYIOBAaHHEM W TEXHHYECKUMU CPEJICTBAMHU O0yUCHHUS.
Tabmuna 10.1

ITepedens 060pyaOBaHUS, [TepedeHb TEXHUIECKUX CPENICTB 00YICHHUS, HEOOXOUMBIX JIJISI OCBOCHUS
Ne /mt HEOOXOIUMOTO IS IUCIATIIINHBI
OCBOCHUS JTUCIUILINHBI (IeMOHCTpaIOHHOE 000PYIOBaHHE)
KoMImiekT MyJIbTUMETUITHOTO 000pyIOBaHUS: IIPOCKTOP, IKPaH, KOJIIOHKH,
1 - MHTEPaKTUBHAsI 10CKA, IEPCOHAIbHbIE KOMIIBIOTEPLI. JIokanbHast U
KOpIHOpaTHBHAsI CETh.

11. Meroanyeckue ykazanusi no opranusauuu CPC
11.1. Meroauueckue yKka3aHus MO MOATOTOBKE K MPAKTUYECKUM 3aHSATHSM.
[IpakTuyeckue 3aHATHS CIIOCOOCTBYIOT YIIIYOJNEHHOMY HM3YYCHHIO JUCHUIUIMHBI U CIyXat
OCHOBHOHM (POpMOIl TOJBEEHUS] WUTOTOB CAMOCTOSITENLHOW paboThl CTyaeHTOB. OCHOBHas Lejb




NPAaKTUYECKUX 3aHATHN 3aKII0YAETCS HE TOJIBKO YIIIyOUTh M 3aKPENUTh TEOPETUUECKIE 3HAHUS, HO U
c(hOpMHUPOBATH MPAKTUIECKHE KOMITETEHITNH, HEOOXOIUMBIC OYIYIIUM CIICIIHATUCTAM.

Ha mpakTuyeckux 3aHATHUAX MPUBETCTBYETCS aKTUBHOE y4acTHUE B OOCYXIEHUU KOHKPETHBIX
CUTyalluid, CIIOCOOHOCTh HA OCHOBE IOJYYEHHBIX 3HAHUN HaXoAUTh HaubOojee 3PPEeKTHBHbBIC
pelIeHHs TOCTABJICHHBIX MPOOJIEM, YMETh HAXOIUTh TOJEC3HBINA JONOJHHUTEIBHBIH MaTepuan I
TEMaTUKe 3aHATHIH. OOyJalonMcs peKOMEHIYETCs CIISAYIONIas CXeMa MOJATOTOBKH K 3aHSTHIO:

1. [IpopaboTaTh KOHCIEKT JICKIIHA;

2. I3yunTh peKOMEH0BAaHHYIO JINTEPATYPY;

3. Ilpu 3aTpyaHeHHIX CPOPMYIMPOBATH BOIIPOCH! K IPENOIaBaTEIIO

4. ITocne BBIMONHEHUS MPAKTHUECKOW pabOThl OPOPMHUT OTUET U MOATOTOBUTHCS K 3AILUTE.
11.2. Metoaudeckue yka3aHus 110 OPTaHU3aIllid CAMOCTOSITEIbBHONW PabOTHI.

CamocrosarenbHass paboTa SBISETCS OJHOW M3 BaXKHEHIMMX (GOPM H3Y4eHHUs Jr000M
JucuuIuIMHbl. OHa M03BOJIAET CUCTEMATH3UPOBAaTh U YIIIYOUTh TEOPETHUYECKHE 3HAHUS, 3aKPENUTh
YMEHUSI W HaBBIKH, CIIOCOOCTBYET pa3BUTHIO YMEHUH TIIOJIb30BaThCS HAYYHOH W y4eOHO-
MeToauYeckor nuTepatypoil. Ilo3HaBaTenbHas NesITeIbHOCTh B IIPOLIECCE CAMOCTOSTEIBHON paboThI
TpeOyeT OT MarucTpaHTa BHICOKOI'O YPOBHS aKTUBHOCTU U CAMOOPTraHU30BaHHOCTH.

B ydeGHOM mpolecce BBIIENAIOT JBa BHUJA CaMOCTOSTENBHOW pabOThI: ayIUTOpHAs H
BHEAyIUTOPHASI.

AymuTopHas caMOCTOsiTeNIbHas paboTa MO JUCLUIUIMHE BBIIOIHIETCS HAa yYEOHBIX 3aHATHUAX
[10J1 HENIOCPEICTBEHHBIM PYKOBOJICTBOM IPENOABATEINS U 10 €T0 3a/1aHUI0.

BHaeaynuropHas camocTosiTenbHas pa0oTa CTYAEHTOB HPEACTaBIseT COOOH JIOTHYECKOe
IPOJODKEHUE ayIAUTOPHBIX 3aHATHM. 3arpaTbl BpEeMEHM Ha BBIIOJIHEHHE 3TOM paboTh
periaMeHTHpYoTCs pabouuM y4eOHbIM IuTaHOM. Pexxum paOoThl BeIOMpaeT caM oOyyarolluics B
3aBUCHUMOCTH OT CBOMX CIIOCOOHOCTEH M KOHKPETHBIX YCIOBUH.

CamocrosaTenbHass paboTa MOXET OCYLIECTBIATHCS MHIAMBHIYaJIbHO WIM TpyHIamu
MarucTpaHTOB B 3aBUCUMOCTH OT LI€JH, 00beMa, KOHKPETHON TEMATUKH CaMOCTOSATEIbHON padoTHhl,
YPOBHSI CII0)KHOCTH, YPOBHSI YMEHHM 00yUaroMXCsl.

CamocrosiTenbHass paboTa BKJIOYaeT B ceds padoOTy ¢ KOHCHEKTOM JIEKIIMH, U3ydeHue M
KOHCIIEKTUPOBAaHHE PEKOMEHAYEMOH JIUTEpaTyphl, HOArOTOBKA MYJIbTHMEINA-COOOIIEHHH/ TOKIIAI0B,
MOJArOTOBKAa pedepara, TECTUPOBAaHUE, pPELICHHE 3ajad U YHOpakKHEHUH Mo oOpasly, pelleHue
BapUaTUBHBIX 3aJlay, BBINOJHEHUE YepTexeH, cxeM, pacueToB (rpaduueckux paboT), perieHue
CUTYallMOHHBIX (IMPO(ECCUOHANBHBIX) 3a/ay, MOJArOTOBKA K JENOBBIM HIpaM, MPOEKTHPOBAHHE U
MOJICIUPOBAHME PA3HbIX BHUJOB U  KOMIIOHEHTOB NPO(ECCHOHANIbHON AEATeNbHOCTH, HAy4YHO-
MCCJIeI0BATENbCKYIO paboTy | JIp.

KoHTponb pe3ynbTaToB BHEAyIUTOPHON CaMOCTOSATENIBHOW pabOThl MarucTpPaHTOB MOKET
OCYIIECTBIISITECS B TpEJeNax BpEMEHH, OTBEJEHHOrO0 Ha oOs3aTelbHble Y4eOHble 3aHATUS I10
JUCLUIUIMHE U BHEAYIUTOPHYIO CaMOCTOSITEIbHYI paboTy MarucCTpPaHTOB MO JAWUCIUIUIMHE, MOXET
MPOXOJUTH B MMCbMEHHOM, YCTHON WJIM CMEIIaHHOHN opMe.



[Tpunoxxenue 1

IInanupyembie pe3yabTaThl 00y4eHHs 1Jis1 GOPMHUPOBAHMA KOMIIETEHIMU U KPUTEPHH X OLleHUBAHUS

JuctuiuinHa: Matemaruka u Python as ananusa maHHbIX

Hanpasnenue noaroroku: 21.03.02 3emieycTpoiCTBO U KaaacTpbl
Hampasnennocts (poduns): ['oponackoit kagactp, Kagactp HenBmxkumocTu

Kon Kon u nHaumenoBanue | Koxa u HaumeHOBaHME Kpurepnn onieHuBaHHS pe3ynbTaTOB O0yUCHHS
KOMIICTEHITHA HHAWKaTOpa pe3ynbTata 00ydeHus 1-2 3 4 5
JOCTHKEHHA T10 AUCTIUIUTIHE
komnereHumu (MIAK)
YK-1. VK-1.1. Ananmsupyer | 3Hatb: 31 cunTakcuc U | He 3Haer cuHTakcuc 1 | 3HaeT Ha HU3KOM 3HaeT Ha CpeAHEM 3HaeT B COBEPIICHCTBE
Cnocoben npoOJIEMHYIO yIpaBJISIOLINe YIpaBIISAIONIHE YPOBHE CHHTaKCHUC U YpOBHE CHHTAKCHUC U CHHTAKCHUC U
OCYIIECTBIIATh | CHUTyalMIO (337a4y) U | KOHCTPYKLUH sI3bIKa KOHCTPYKLIUH SI3BIKA YIpaBIIAONIHE yIpaBJISIOLIIe yIpaBIAIOLIHe
KPUTHYECKUH BBIzICIsCT ee GasoBbie | Python Python KOHCTPYKILIUH SI3BIKA KOHCTPYKLIUH sI3bIKa KOHCTPYKLIUH SI3BIKA
aHamu3 COCTABJISIOLIHE. Python Python Python
pOOJIEMHBIX Paccmatpusaer Ymets: V1 He ymeer YMeeT Ha HU3KOM Ywmeet Ha cpeHeM Ywmeer B
CHUTyaIni Ha pasnuYHbIE BADUMAHTEl | pa3pabaThIBaTh pa3pabartbIBaTh YpOBHE pa3pabaTbiBaTh | YPOBHE pa3padaThIBaTh COBEpILEHCTBE
OCHOBE pelieHus npobIeMHOH | mpuKIamaHBIE TIPUKIIaTHBIC MPUKITaTHbIC MIPUKJIaTHbIE BEIOMpATh
CHCTEMHOTO CHUTYaINH (3a7a4n), MIPOTPaMMBbI Ha SI3bIKE | IPOTPaMMBI Ha A3bIKE€ | TPOTPaMMBI Ha SI3BIKE | MPOTPaMMBbI Ha S3bIKE pa3pabaTbIBaTh
MOAXO0Aa, pa3pabatbiBaeT MIPOTPaMMHPOBAHUS MPOTPaMMHUPOBAHUS MPOTrPaMMHUPOBAHUS MIPOTPaMMHPOBAHUS MIPUKIIAIHbIE
BEIpa0aTHIBaTh | AITOPHTMBI UX Python Python Python Python MIPOrpaMMBbl Ha SI3bIKE
CTpaTeTHIo peanuzanuu. MIPOTrPaMMHPOBAHUS
IEUCTBUN Python
Bnanets: Bl He Bnaneer HaBbikamu | Briazneetr Ha HU3KOM Bnaneer Ha cpegHem Bnaneer B
HaBBIKAMHU pa3paboTKu | pa3paboTKu YPOBHE HaBBIKAMU YpOBHE HaBBIKAMHU COBEpILCHCTBE
MIPUIIOKEHUH C MIPUIIOKEHUH C pa3paboTku pa3paboTku HaBBIKaMU pa3pabOTKu
BHEILIHUMU BHEIIHUMU IPWIOKEHUH C IIPUJIOKEHUH C IIPUJIOKEHUH C
HCTOYHHUKAMU JIaHHBIX | UCTOYHMKAMU JAHHBIX | BHELIIHUMHU BHEUIHUMHU BHELIHUMHU
(TeKcTOBBIMH (TeKCTOBBIMH HNCTOYHHUKAMU JIAaHHBIX | MCTOYHUKAMH JaHHBIX HCTOYHUKAMU JaHHBIX
¢aiinamu, xml- (aiinamu, xml- (TEKCTOBBIMH (TexcToBBIMH (aiinamMu, | (TEKCTOBBIMH
¢aitmamu (hatimamu ¢aitmamu, xml- xml-aitnamu (aitmamu, xml-
daitmamu (aiimamu

VYK-1.2. Onpenensier u
OLICHUBAET
MpPaKTUYECKHE
MOCJIEACTBUS
BO3MOXHBIX PEIICHUN

3HaTh: 32 OCHOBHEIE
CTaHJapTHBIC MOAYIIH
1 OHOJIMOTEKH B
Python

He 3HaeT ocHOBHBIE
CTaHJApTHBIC MOIYJIN
H OUOJIMOTEKH B
Python

3HaeT Ha HU3KOM
YPOBHE OCHOBHBIE
CTaHJapTHBIC MOIYJIU
¥ OMOJINOTEKH B

Python

3HaeT Ha cpeiHeM
YPOBHE OCHOBHBIE
CTaH/apTHbBIE MOIYJIN U
6ubmmorexn B Python

3HaeT B COBEPILICHCTBE
OCHOBHBIE
CTaHJapTHBIC MOIYIIN
1 OMOINOTEKH B

Python




Kon
KOMIICTEHIIMHU

Kox u HanmeHoBaHME
UHAUKATOpa
JOCTHKEHHS

kommeTermn (1K)

3aa4H.

KOIL 1 HAMMCHOBAHUC

Kpurepun olileHHBaHus pe3yIbTaTOB 00yUeHHUS

pe3yabTata 00y4eHUs 1-2 3 4 5
T10 AUCTIUIUTIHE

Ymerts: V2 He ymeer YMeer Ha HU3KOM VYMeer Ha cpenHeM YwMmeer B

HCTIONIb30BaTh KaK HCTIONb30BaTh KaK YPOBHE HCIIOJIb30BATh | YPOBHE HCIIOIb30BaTh COBEPIIIEHCTBE

CTaHAAPTHBIE, TAK U CTaH/ApTHBIC, TaK U Kak CTaHJapTHbIE, TAK | KaK CTAHAAPTHBIC, TAK U | BHIOWpATH

JOTIOJTHUTEIbHBIE
MOy, PACIIUPEHHS
U TaKeThl

JIOTIOTHUTENNbHBIC
MOJyNH, PACIINPEHHS
Y TTAKETHI

U IOTIOTHUTEIIbHBIE
MOJIyJIH, PACIIUPCHUS
U MAKEeThI

JOTIOTHUTEbHBIE
MOJYNH, PacIInpeHus U
TIaKeThI

HCII0JIB30BAaTh KaK
CTaHJApPTHBIE, TaK U
JOIIOJTHUTCIIbHBIC
MOIYJIU, paCIIupCHUA
" IMaKCThI

Bnanets: B2
TEXHOJIOTUSIMH TTOHUCKA
MaHHBIX U OIIEHKH HX
KayecTBa

He Binaneet
TCXHOJIOTUSMHU ITOUCKA
JAaHHBIX U OLICHKU UX
KadecTBa

Bnageet Ha HU3KOM
YPOBHE TEXHOJIOTUSMH
MOMCKA MaHHBIX U
OLIEHKH UX Ka4yecTBa

Bnaneer Ha cpegHem
YPOBHE TE€XHOJIOTUSAMHU
IIOUCKAa JaHHbIX U
OIICHKH MX KauyecTBa

Bnaneer B
COBEPIIEHCTBE
TCXHOJIOTUAMHU ITOUCKA
JIAaHHBIX ¥ OLIEHKH HX
KayecTBa

YK-1.3.
Ocy1ecTBisieT
CUCTEMAaTHU3aLUI0
HHPOpPMATH
Pa3IUYHBIX TUIOB IS
aHanu3a npoOJIeMHBIX
CUTYyalUH.
BripabatsiBaer
CTpaTeruo AecTBui
JUTSI TIOCTPOESHHUS
aJITOPUTMOB PEIICHUS
MOCTaBJIEHHBIX 3aJau.

VYK-1.4. Bnaneer
HaBbIKaAMH
MPOrpaMMUPOBAHUS
pa3paboTaHHBIX
ANTOPUTMOB U

3nats: 33 He 3naer ocobennoctr | 3HaeT Ha HU3KOM 3HaeT Ha CpeHEM 3HaeT B COBEPLICHCTBE
0COOCHHOCTH pa3paboTku YpOBHE 0COOCHHOCTH YpOBHE 0COOCHHOCTH 0COOCHHOCTH
pa3paboTku MPUKJIATHBIX pa3paboTku pa3paboTKy MPUKIATHBIX | Pa3pabOTKH
TIPUKITAIHBIX MpOTPaMM Ha SI3bIKE MPUKIIATHBIX MIPOTPaMM Ha S3bIKE TIPUKITATHBIX
MIPOTPaMM Ha SI3bIKE Python MPOTPaMM Ha SI3bIKE Python MIPOTPaMM Ha S3bIKE
Python Python Python

VYmers: Y3 coznaBate | He ymeer coznaBatb YMeeT Ha HU3KOM YMeer Ha cpeiHEM YmMmeer B

cOOCTBEHHBIE MOIYIH | COOCTBEHHBIE MOIYIH | YpPOBHE CO3/1aBaTh YpPOBHE CO3/1aBaTh COBEpILCHCTBE

U UMIIOPTUPOBATH UX

1 UMIIOPTUPOBATh UX

COOCTBEHHBIE MOTYJIH
1 UMIIOPTUPOBATH UX

COOCTBEHHBIE MOTYJIH U
UMIIOPTUPOBATh UX

BEIOMpATh CO3/1aBaTh
COOCTBEHHBIE MOJYJIH
Y UIMIIOPTHPOBATh UX

Bnaners: B3
MIPAKTUICCKUMU
HaBBbIKAMU
HCIIOIb30BaHU
Habopa OMOIIMOTEK
si3pika Python s
MPUKJIAHBIX 337124 B
objacTh aHaIM3a
JIAHHBIX

He Bmageer
MPAaKTUIECKUMHU
HaBBIKAMU
HCIIOIB30BaHUS
Habopa OubIMoTeK
si3p1ka Python s
MPUKIIATHBIX 33]1a9 B
obnacTh aHanmu3a
JIAHHBIX

Brnaneet Ha HU3KOM
YpOBHE
MPAaKTUIECKUMHU
HaBBLIKAMHU
HCIIOJIb30BaHMS
Habopa OubIMoTeK
si3p1ka Python yis
MPUKJIAIHBIX 321249 B
objacTh aHanu3a

Bnaneer Ha cpegHem
YPOBHE NPAKTUICCKUMHU
HaBBIKAMU
UCIIOJIb30BaHusI Habopa
OMOIMOTEK SI3BIKA
Python aust mpukiiaHbIX
3a1a4 B o0OnacTu
aHaau3a JaHHbBIX

Bnaneer B
COBEPILICHCTBE
MPAKTHYECKUMH
HaBBIKAMHU
HCIIOIb30BaHUS
Habopa OHOINOTEK
si3p1ka Python s
NPUKJIAIHBIX 338/1a49 B
obiacTi aHanIM3a

JIAHHBIX JIAHHBIX

3HaTh: 34 MPUHIUIIBI He 3HaeT npuHLuMIbl 3HaeT Ha HU3KOM 3HaeT Ha CpeTHEM 3HaeT B COBEPILICHCTBE
pa3paboTku pa3paboTku YPOBHE IIPHUHITUITEL YPOBHE MPUHIIUIIBI HPUHIIUIIBI
COOCTBEHHBIX COOCTBEHHBIX pa3paboTku pa3paboTku pa3paboTku

MOJyJeH n OMOINOTEK

MOJIyJIel 1 OUOIHOTEK

COOCTBEHHBIX MOAYJIEH
1 OMOIMOTEK

COOCTBEHHBIX MOAYJIEH 1
O6nbIMOTEK

COOCTBEHHBIX MOyJIEH
1 OubIMoTEeK




Kon

KOIL 1 HAMMCHOBAHUC

KOIL 1 HAMMCHOBAHUC

Kpurepun olileHHBaHus pe3yIbTaTOB 00yUeHHUS

KOMITETEHIINU HMHIKAaTOpa pe3ynbTata 00ydeHus 1-2 3 4 5
JOCTHKEHHA T10 AUCTIUIUTIHE
kommeTermn (1K)
KPUTUYECKOTO Ywmets: V4 co3maBate | He ymeer co3nmaBaTh YMeer Ha HU3KOM VYMeer Ha cpenHeM YwMmeer B
aHaIM3a ITOJyICHHBIX | COOCTBEHHBIC COOCTBCHHBIE YPOBHE CO3/1aBaTh YPOBHE CO371aBaTh COBEPIIIEHCTBE
pE3yJIbTaTOB. TIPWIIOKCHUS U MPUIIOKEHUS U COOCTBCHHBIE COOCTBEHHBIC BBIOMpATh CO31aBaTh
o6ubmoTeKkn OubmmoTeKu TIPHIOKEHUS ’ TIPUIIOKCHUS 1 COOCTBEHHBIC
OnboTeKn OoubMIoTeKH TIPUIIOKCHUS 1
RN
Bnagets: B4 He Brnageer Bnaneer Ha HU3KOM Bnaneer Ha cpegHem Bnaneer B
MIPUMEHEHHUEM NPUMEHEHHEM YPOBHE MPUMEHEHHEM | YpPOBHE IPUMEHEHUEM COBEPIICHCTBE
MOJTYYSHHBIX 3HaHHSA B | HOJYYCHHBIX 3HAHUS B | TIOJIy4CHHBIX 3HAHUS B | MOJYYEHHBIX 3HAaHHS B NpUMEHEHHUEM
CBOEH nanbHeen CBOEH NanbHeuen CBOEH NanbHeuen CBOCH NanbHEeUIne MIOJIyYEHHBIX 3HAHUS B
poheCCHOHATBHOM npo¢heCCUOHANTBHOM npodheCCUOHATBHOM npoQeCCUOHATBHOM CBOCH JanbHeHIeH
JEATEILHOCTH C JIESATEIILHOCTH C JIESITEIILHOCTH C JEATEBHOCTH C TIpodeCCHOHANBHOMN
HCTIONIb30BAaHUEM HCTIONIb30BaHUEM HCTIONIb30BaHUEM HCTIONIb30BAaHIEM JEeATEIBHOCTH C
cpencTB CpeACTB CpencTB CpenCTB HCTIONIb30BAaHHEM
MIPOTPaMMHUPOBAHUS MPOTPaMMHUPOBAHUS MPOTPaMMHPOBAHUS Ha | MPOTPaMMHPOBAHMS Ha CpeACTB
Ha Python u Ha Python u Python u Python n MIPOTpaMMHPOBAHUS Ha
CHELHUATM3UPOBAHHBIX | CIICHAIM3UPOBAHHBIX | CIICIHMAIN3UPOBAHHBIX | CHEHHATHM3UPOBAHHBIX Python u
OMOIMOTEK aHaIH3a OuOIMOTEK aHaIHM3a OuOIMOTEK aHaIHM3a OMOIMOTEK aHaIHu3a CIeLHaTN3UPOBaHHBIX
JIAHHBIX JIAHHBIX JIAaHHBIX JIAHHBIX OUOIMOTEK aHaIN3a
JIAHHBIX
YK-2. VYK-2.1. ®opmynupyet | 3Hatb: 35 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeTHEM 3HaeT B COBEPIIICHCTBE
Cnocoben B paMKax CHeLUaIM3UPOBaHHbIE | CIIENHAIM3UPOBAHHBIE | YPOBHE yYpOBHE CrelaIn3UPOBaHHbIE
YIPaBISITh MOCTaBJICHHOM 1eTH OMOIMOTEKU JIIs OoubMoTeKH ATIsI CHeLUaIM3UPOBaHHbIE | CIIEIMAIM3UPOBaHHbIC OUOITHOTEKH /IS
IIPOEKTOM Ha IIPOEKTa aHaJIN3a JJAaHHBIX aHaJIM3a JaHHBIX 6ubnuoTexku st O6uboTeKH A aHaJIM3a JaHHBIX
BCEX 3Talnax ero | COBOKYIMHOCTh aHaJIM3a JIAaHHBIX aHaIM3a TAaHHBIX
KU3HEHHOTO B3aUMOCBSI3aHHBIX Ymers: V5 He ymeer YMeer Ha HU3KOM YMeeT Ha cpeaHeM Ymeer B
UKJIa 3ajad, pa3pabaTbIBaTh pa3pabaTbIBaTh YpOBHE pa3pabaTbIBaTh | YpOBHE pa3padaThIBaTh COBEPIIEHCTBE
o0ecIeunBaoNyX ee MIPUIOKCHUS U MPUIIOKECHUS U MIPHIIOKEHUS ’ TIPUIIOKEHHUS U BEIOMpATh
JIOCTIDKEHUE. COOCTBEHHBIX COOCTBEHHBIX COOCTBEHHBIX COOCTBEHHBIX OMONHMOTEK | pa3pabaThIBaTh
Onpenenser OnOIMOTEK Ha SI3bIKE O6MOIMOTEK Ha sI3bIKE OMOIMOTEK Ha SI3bIKE Ha s136ike Python TIPUIIOKEHHUS U
OXKHJaeMble Python Python Python COOCTBEHHBIX

PE3YNBTAThI PEIICHUS
BBIJIETICHHBIX 3a/1a4.

OMOJIMOTEK HA SI3BIKE

Python




Kon
KOMIICTEHIIMHU

Kox u HanmeHoBaHME
UHAUKATOpa
JOCTHKEHHS

kommeTermn (1K)

VK-2.2. Ilpoextupyet
peleHre KOHKpETHON
3aJ1a4U MPOEKTa,
BEIOHpas
ONTHMAJIBHBIH CIIOCO0
ee peleHus, UCX0as
13 IEUCTBYIOIINX
MIPaBOBBIX HOPM H
HMEIOIIUXCS PECYPCOB
Y OTpaHUYEHUN

KOIL 1 HAMMCHOBAHUC

Kpurepun olileHHBaHus pe3yIbTaTOB 00yUeHHUS

pe3yabTata 00y4eHUs 1-2 3 4 5

10 JUICIUTUINHE
Bnagets: BS He Bimageet Bnageet Ha HU3KOM Bnageer Ha cpenHeM Bnaneer B
BBICOKOYPOBHEBBIMHU BBICOKOYPOBHEBBIMHU YpOBHE YpOBHE COBEpILCHCTBE
SI3BIKAMHU SI3BIKAMHU BBICOKOYPOBHEBBIMHU BBICOKOYPOBHEBBIMHU BBICOKOYPOBHEBBIMHU
MIPOTPaMMHPOBAHUS TIPOTPaMMHUPOBAHHS SI3BIKAMHU SI3BIKAMU S3BIKAMHU
Python, Python, MIPOTPaMMHUPOBAHHS MIPOTPaMMHPOBAHUS MIPOTPaMMHPOBAHUS
COOTBETCTBYIOLIMMHU COOTBETCTBYIOIINMHU Python, Python, Python,
OubIoTeKaMu OoubmMoTeKaMu COOTBETCTBYIOIINMHU COOTBETCTBYIOIIUMH COOTBETCTBYIOIIIUMH
(NumPy Pandas, (NumPy Pandas, OoubnroTeKaMu oubnmuorekamu (NumPy | Oubnmorekamu
SciPy) u SciPy) u (NumPy Pandas, Pandas, SciPy) u (NumPy Pandas,
CHELUaTM3UPOBAaHHBIM | CIIEHAIN3UPOBaHHBIM | SciPy) u CIeLUAIN3UPOBAHHBIM SciPy) u
110 1O crnenuanu3upoBanssiM | I10O CHeUaIN3UPOBAaHHBIM

10 110

3HaTh: 36 METOIBI
HMHTEIUICKTYaJIbHOTO
aHaJIN3a JaHHBIX,
HUMETh TPeICTaBICHUE
0 THIIaX 3a1a4,
HUMEIOIIUX OTHOILIIEHUE
K aHAJIU3y JaHHBIX
00 TOTEHIMAIT JJIsI
PEIIeHHS C TIOMOIIBIO
yKa3aHHBIX METOJIOB.

He 3HaeT MeTOIBI
MHTEIUICKTYalbHOTO
aHaJau3a JaHHBIX,
HUMETh [IPEACTABICHUE
0 THUIIaX 3a7ad4,
HUMCHOIINX OTHOLLICHUC
K aHanmy JaHHbIX
MO0 MTOTEHIINAT IS
peIIeHHS C TIOMOIIBIO
yKa33HHI)IX METOIOB.

3HaeT Ha HU3KOM
YpOBHE METOIBI
HMHTEJUICKTYaJIbHOTO
aHaJIM3a TaHHBIX,
HUMETh TpeACTaBICHUE
0 THUIIaX 3aj7a4,
AMEIOIINX OTHOILIEHNE
K aHAIU3y JaHHBIX
100 MOTEHIUAT JJIs
pEeIeHHs ¢ TOMOIIBIO
YKa3aHHBIX METOJIOB.

3HaeT Ha cpeHEM
YpOBHE METOABI
HWHTEIUICKTYaIIbHOTO
aHaJIN3a JaHHBIX, UMETH
MIPECTaBICHAE O THITAX
3aJ1a4, UMEIOLINX
OTHONICHHE K aHATHU3Y
MAHHBIX JINOO MTOTEHIIHAT
JUTSL PEIICHUS C
MOMOIIIBIO YKa3aHHBIX
METOJIOB.

3HaeT B COBEPIICHCTBE
METOJIbI
HHTEIUICKTYaJIbHOTO
aHaJau3a JAaHHBIX,
HUMETh MPEJICTABICHHE
0 THIIaxX 3a1ad4,
UMECHOIINX OTHOIIICHUC
K aHanmy JAHHBIX
100 MTOTEHIIHAMT IJIs
PEIICHHsI C TIOMOIIBIO
YKa3aHHBIX METOJIOB.




Kon
KOMIICTEHIIMHU

Kox u HanmeHoBaHME
UHAUKATOpa
JOCTHKEHHS

kommeTermn (1K)

KOIL 1 HAMMCHOBAHUC

Kpurepun olileHHBaHus pe3yIbTaTOB 00yUeHHUS

pe3yabTata 00y4eHUs 1-2 3 4 5
T10 AUCTIUIUTIHE
Ymets: V6 He ymeer npumeHaTh YMeer Ha HU3KOM VYMeer Ha cpenHeM YwMmeer B
MIPUMEHATH METO/IBI METOJIBI YPOBHE IIPUMEHSATH YPOBHE MPUMEHSATH COBEPIIIEHCTBE
HHTEJJIEKTYalbHOTO MHTEJUIEKTYaIbHOTO METOJIBI METOJIBI BBIOMpATh IPHUMEHSThH

aHanM3a JaHHBIX IS
3a/1a4 B CBOEH
poheCCHOHATBHOM
o0nacty, MPOBOANUTD
JIEKOMIIO3HIIHIO
CITOXHBIX 337184 Ha
0oJiee MPOCTHIC U
TO/ITAFOTIHECS
PpeLICHUIO
H3yYCHHBIMU
METOIaMH,
COIOCTABISITh HAOOPBI
JIAHHBIX,
OCYLIECTBIISTh
Pa3JINYHBIC TUIIBI
aHaITM3a ¥ IPOTHO3a C
MOMOIIBIO METOIOB
HHTEIUICKTYaIbHOTO
aHaJIn3a JaHHbIX

aHaM3a JAHHBIX IS
3a7a4 B CBO€EH
npo¢heCCUOHATBHOM
00JacTH, MPOBOTUTH
JICKOMITO3HIIHIO
CJIO’KHBIX 3a/1a4 Ha
Oonee mMpocThIie U
MOJITAFOLIIHECS
PCLICHUIO
M3yYCHHBIMH
METOIaMH,
COIOCTABIISITH HAOOPBI
JIAHHBIX,
OCYILIECTBJIATH
Ppa3JIMYHbIC TUTILI
aHajM3a v MporHo3a ¢
MOMOIIBI0 METO/IOB
HHTEJUIEKTYaIbHOTO
aHaJIn3a JaHHbIX

MHTEIUICKTYalbHOTO
aHaJM3a JaHHBIX JUIS
3a/1a4 B CBOEH
npodheCCUOHATBHOM
00acTu, MPOBOAUTH
JIEKOMIIO3HUIIHIO
CJIOKHBIX 3a]a4 Ha
Oosiee MpoCThIE U
TMOJITAFOTIHECS
PELICHUIO
N3yYCHHBIMH
METOJIaMH,
COIOCTABIISITh HAOOPBI
JAQHHBIX,
OCYLIECTBIIITH
Pa3JIMYHbIC TUTILI
aHajM3a | POTHO3a ¢
MOMOIIBIO METOJIOB
HHTEJIEKTYATbHOTO

MHTEIJICKTYalbHOTO
aHanM3a JaHHBIX IS
3a/1a4y B CBOEH
npo¢eCCHOHATBHOM
o0JiacTu, NPOBOUTH
JIEKOMIIO3HUIIHIO
CIIOKHBIX 33]1a4 Ha
Gouiee poCThIEe U

MTOIAAOIITNECS PEIICHUIO
HM3YYEeHHBIMU METOJJAMH,

COITIOCTABJIATH Ha60pLI
JAaHHBIX, OCYIICCTBIIAATH
PA3JINYIHBIC TUIIBI
aHaJiu3a 1 MporHo3a €
IMOMOIIBIO METOI0B
HUHTEJIJICKTYaJIbHOT'O
aHaJIn3a JaHHbIX

METO/IBI
HHTEIICKTYaJIbHOTO
aHaIM3a JaHHBIX JUTS
3aja4 B cBoeil
npoQeCCUOHATBHOM
obJiacTi, NPOBOUTH
JICKOMIIO3HUIIHIO
CIIOMHBIX 3324 Ha
Gouiee poCThIe U
TO/I/TAFOTIHECS
pelIeHnIo
HU3yYCHHBIMH
METO/IaMH,
COTOCTAaBJIATH HA0OPBI
JIAHHBIX,
OCYLIECTBIISIThH
PA3JINYHBIC TUIIbI
aHaJIM3a ¥ MPOTHO3a C
MOMOIIBI0 METO/IOB

aHaau3a JaHHBIX HWHTEIUIEKTYalIbHOTO
aHajau3a JaHHBIX
Bnagers: B6 He Bimageet Biageet Ha HU3KOM Bunaneer Ha cpeiHemM Bnaneer B
TEXHOJIOTHSAMHU TEXHOJIOTHUSIMU YPOBHE TEXHOJIOTHSIMA | YPOBHE TEXHOJIOTHIMU COBEpILCHCTBE
MIPOSKTHPOBAHUS H MIPOCKTHPOBAHUS H MIPOCKTHPOBAHUS H MIPOEKTHPOBAHUS H TEXHOJIOTHSMHU

pa3pabotku 6a3 u
XPaHWIHUIL IaHHBIX U
UCIIOIb30BaAHUS
00yJarmux HabopoB
JIAHHBIX

pa3paboTku 0a3 u
XPaHWINIL IaHHBIX U
UCIIOJIb30BaHHUs
oOygaromux HabopoB
JIAHHBIX

pa3paboTku 0a3 u
XpaHWIUIL IaHHBIX U
UCIIOJIb30BaHHUS
oOygaromux HabopoB
JIAHHBIX

pa3pabotku 6a3 u
XPaHWIHNII IaHHBIX U
HCIIOJIb30BaHUS
oOyuaromux HabopoB
JIAHHBIX

MIPOEKTUPOBAHHUSI U
pa3paboTtku 6a3 u
XpaHWJIMII JaHHBIX U
UCIIOJIb30BaHHUs
oOyuaromux HabopoB
JAHHBIX




Kon
KOMIICTEHIIMHU

Kox u HanmeHoBaHME
UHAUKATOpa
JOCTHKEHHS

kommeTermn (1K)

VYK-2.3. Pemaer
KOHKPETHbIE 33124
MPOEKTA 3as1BJICHHOTO
Ka4ecTBa U 3a
YCTaHOBIICHHOE BpEMsI

Kox n HanmeHoBaHME
pe3yabTata 00y4eHUs
0 AUCHHUTUTHHE

Kpurepun olileHHBaHus pe3yIbTaTOB 00yUeHHUS

1-2

3

4

3nath: 37

3HATh CIIOCOOBI cOopa
U aHaJIN3a HCXOIHBIX
JAHHBIX JJIS
MIOCTAQHOBKH 3a]a4,
pelaeMbIx ¢
TIOMOIIBIO METOJIOB

He 3naet 3HaTH
cnocoOsI coopa u
aHaJIN3a UCXOMHBIX
JAHHBIX JJIS
MOCTaHOBKH 3a/1ad,
peraemMbIx ¢
MOMOIIBIO0 METOJIOB

3HaeT Ha HU3KOM
YpOBHE 3HATh CITIOCOOBI
cbopa u aHanm3a
MCXOIHBIX JaHHBIX IJI
MIOCTAaHOBKH 3aJa4,
pemaeMbIx ¢
MOMOIIBIO0 METOJIOB

3HaeT Ha cpeHeM
YPOBHE 3HATh CITOCOOBI
cbopa u aHanM3a
WCXOMHBIX JaHHBIX IS
[IOCTAHOBKH 3a]1a4,
pelaeMbIX ¢ MOMOIIBIO
METO/IOB

3HaeT B COBEPIICHCTBE
3HATH CIIOCOOBI cOOpa
W aHaJIM3a UCXOMHBIX
JAaHHBIX I
IIOCTAHOBKH 3aJ1a4,
pernaeMsIx ¢
MIOMOIIIBIO0 METOJIOB

HMHTEJUIEKTYaJIbHOTO HHTEIIEKTYaJIbHOTO HHTEIICKTYaJIbHOTO HUHTEJUIEKTYaJIbHOTO UHTEIICKTYalIbHOTO
aHAJIN3a JaHHBIX. aHaJIM3a JaHHBIX. aHaJIM3a JaHHBIX. aHAJIN3A JaHHBIX. aHAJIN3a JaHHBIX.
VYmMmers: Y7 Ilonumare | He ymeer Ilonumats YMeeT Ha HU3KOM YMeer Ha cpeiHEM YmMmeer B

KaK U3yYEHHBIC B KaK U3y4YEHHbIC B ypoBHe Ilonumats kak | ypoBHe [loHumaTth Kak COBEPILIEHCTBE

Kypce METOJIbI
peaan30oBaHbI B
ucnoaszyemom I10.

Kypce METOIbI
peann3oBaHbl B
ucnoaszyemom I10.

M3y4dCHHBIE B Kypce
METO/IbI PeaT30BaHbI
B ucnoJibzyemom I10.

H3y4YEeHHBIE B Kypce
METO/IbI PEATN30BAHbI B
ucnonszyemom I10.

BbIOMpath [loHNMaTh
KaK U3y4ICHHbIC B
Kypce METOJIbI
peann30BaHbI B
ucnosszyeMom I10.

Bnagers: B7
crocobamu
HHTErpaIuu
Pa3HOPOHBIX HAOOPOB
JAHHELIX B €IMHOM
XPaHHTHIIE.

He Bmageer
crocobamu
WMHTETpaIiu
Pa3HOPOAHBIX HAOOPOB
JIaHHBIX B €JUHOM
XpaHUJIHIIE.

Brnaneer Ha HI3KOM
YpOBHE crioco0amu
HUHTErpanuu
Pa3HOPOAHBIX HAOOPOB
JAaHHBIX B €ITMUHOM
XpaHUJIHIIE.

Brnaneer Ha cpeaHeM
YPOBHE CrIOCOOaMu
HMHTETpauu
Pa3HOPOIHBIX HAOOPOB
JAaHHBIX B €IMHOM
XPaHUITHUIIE.

Bnaneer B
COBEpILCHCTBE
crocobamu
I/IHTeraHI/II/I
Pa3HOPOIHBIX HAOOPOB
JAHHBIX B €IUHOM
XPaHUITHIIE.




KAPTA

IIpunoxenune 2

o0ecre4eHHOCTH JUCHUTIJIMHBI Y4eOHOM 1 y1eOHO-MeTOANYeCKOi JJUTepaTypoi

JuctuiuiiHa: Maremaruka u Python miis ananusa 1aHHBIX

Hamnpasnenue noarorosku: 21.03.02 3eMieycTpoicTBO U KaacTpbl
Hanpasnennocts (mpoduis): I'oponckoii kagactp, Kagactp HeIBHKHMMOCTH

HazBanue yuebHOTO0, yaeOHO-METOIIYECKOTO
U3JIaHUS,
aBTOD, U3JATEIBCTBO, BU] H3TaHHUs, TOJl H3TaHHS

KomnuectBo
9K3EMIUTIPOB
B BUK

KonTuarent
oOyJaromuxcs,
HCTIONB3YIOIIIX

YKa3aHHYIO

JIUTEpPaTypy

O6ecmeueHHOC
Thb
obOygaromuxcs
JIUTEPATypO,
%

Hanuuwne
3JIEKTPOHHOTO
BApUaHTa B
9BC (+/-)

BospmmuoB, M. I. BbluucnurenbHblE METOABI
anreOppl W aHanmm3a: ydeObHoe mocobdme / M. T.
Bosipiimnos. - CapatoB: By3oBckoe oOpasoBaHue,
2020. - 225 c.
http://www.iprbookshop.ru/93065.html

oP*

30

100%

Tponus, M. I1. OCHOBBI PUKIaTHON anreOpsl:
yuebHoe mocodue / M. I1. TpomuH. - 2-¢ u3f., cTep. -
Cankr-IlerepOypr: Jlans, 2020. - 288 c.
https://e.lanbook.com/book/139282

Op*

30

100

Kpamep, Tapanbn Marematudeckue  METOABI
craructuku / Iapansn Kpamep; mep.: A. C. MoHuH,
A. A. Tlerpos; pea. A. H. Konmoroposa. - Mockaa,
Wxesck: PerymsipHas u XaoTuueckas IMHAMHKA,
WHCTUTYT KOMIBIOTEpHBIX HccienoBaHud, 2019. -
648 c.

http.//www.iprbookshop.ru/92046.html

opP*

30

100%

Maxkxkui, Yac Python n ananu3 manueix / Yac
Makkui. - Python u ananu3 ganabix, 2024-10-28.
- Caparog: IIpodobpazoBanue, 2019. - 482 c.
http://www.iprbookshop.ru/88752.html

Op*

30

100

Meropl ONTHMHU3ALUU: TEOPHS U  AJITOPUTMBIL:
yuebHoe mocobue s By30B / A. A. Uepnsik, C. A.
bormanosuy, XK. A. Uepnsk, 0. M. Mertenbsckuid. -
2-e wu3A., ucnp. u jpom. - Mocksa: Opaiir, 2020. -
357 c.

https://urait.ru/bcode/453567

Op*

30

100

lenynpko  B.M.  S3bIk  mporpamMmMupOBaHUs
BEICOKOTO ypoBHsA Python. ®DyHKImH, CTPYKTYpHI
JAHHBIX, JOMOJHUTENbHBIE MOILYIU [DIIEKTPOHHBII
pecype]: yuebHOe mocobme/ Ilemympko B.M. -
DNEeKTPOH. TEKCTOBBIE JaHHBIE. - PocToB-Ha-/lonHy,
Taranpor: M3marensctBo FOxHOTO (enepaibHOTO
yuuBepcurera, 2017.- 107 c.- Pexum pnocrymna:
http://www.iprbookshop.ru

Op*

30

100
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