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1. HeJII/I H 3a1a4Y1 OCBOCHUSA JUCIHHUIIJINHBI

Ienp OUCHMIIIMHBI 3aKIHOYAeTCsl B OBJIAJACHUU OOYYaIOLIMMHCA OCHOB paboTHI C
s3plkoM  Python B aHammse [aHHBIX, PACHIMPEHHH TEOPETHYECKOW W IMPAKTHYECKOU
HOArOTOBKM B OOJIACTM MaTeMaTH4eCKOro aHaiu3a, JMHEHHOM anredpbl, METOA0B
ONTUMU3ALNH, TEOPUU BEPOSATHOCTEN.

3aza4yy IUCUUIUIAHBL

- OBIIAJICHWE OCOOCHHOCTAMHU si3blka Python st aHanmm3a naHHBIX, TPUHIMIIAMHA
YTCHMSI Pa3JIUYHbIX JaHHBIX;

- n3yuenue Python-6mbamoTex, comepkamux OOJbIIOE KOJIMYECTBO HMHCTPYMEHTOB:
0T OBICTPBIX OIEpaluii ¢ MHOTOMEPHBIMM MAacCHBaMHU [0 BU3YaIU3alMM U peaau3aluu
Pa3IMYHBIX MAaTEMaTHYECKUX METOAOB, B TOM YHCJE JMHEHHOW anreOpbl Kak OCHOBHOTO
MaTEeMaTHYeCKOro anmnapaTa Juis paboThl ¢ JaHHBIMUY;

- U3y4ECHHUE METOJ0B ONTHMM3ALMU KaK HAWIy4lIero MHCTPYMEHTA Ul ONPEIEICHUs
ONTUMAJIbHBIX IAPAMETPOB CUCTEMBI;

- 3HAKOMCTBO C MAaTPUYHBIMHU PA3JIOKEHUSAMH, KOTOPBbIE MCIOJB3YIOTCS IIPU

MNOCTPOCHHUHN PEIrpPpCCCUOHHBIX MOI[GJ'IGIZ,

PCKOMCHAATCIBbHBIX CUCTCMAaX U B aHAJIM3C TCKCTOB;
- paCliupCHUC 3HaHUH 0 0a30BBIX KOHOCIIIUAX TCOPUHU BepOﬂTHOCTeﬁ N CTaTUCTHUKH,
KOTOPBIC H€O6XOIII/IMI>I JJIs1 IIOHMMaHusg MCEXaHH3Ma pa6OTI)I IMPAKTUYCCKHU BCCX MCTOI0B

aHaJIM3a JaHHBIX.

AJIl YMCHBIICHHUA PAa3SMEPHOCTU JAHHBIX, B

2. Mecto nucuuniunbl B cTpykrype OIIOII BO

Huctmmummaa  B1.B.JIB.06.02.01 «Marematnka u Python panms anammsa JgaHHBIX»
OTHOCUTCS K JUCIHHIUIMHAM 3JIeKTuBHOTO Moayns «Digital & IT. MammuaHOe 0oOyueHue u
aHAJIM3 JTAaHHBIX» YacTU y4yeOHOro miaHa, (popMHUpyeMOW ydaCTHHUKaMU 00pa30BaTeIbHBIX

OTHOIIIEHU.

Heo0xoauMbIMu YCITOBUSIME TSt OCBOSHHS AUCLUILTHHBI SIBIISTFOTCSL:
3HaHHE OCHOBHBIX MATPUYHOW aIreOphl, MAaTEMAaTHYECKOrO aHalnu3a, TEOPHH
BEPOSITHOCTEH M MATEMATUYECKOW CTATHCTUKH;
- NOHMMAaHHE OCHOBHBIX NPUHIIMIIOB aJITOPUTMHU3AIMN M TPOTPAMMHUPOBAHHS;;
- 3HAHHE OCHOB sI3bIKa MporpaMmupoBanus Python;
- BJIaZICHUEC HAaBBIKAMU HCIIOJIb30BaHUSI KOMITBIOTEPHBIX TEXHOJIOTHH M CPEICTB
00paboTKH MHPOPMALIUH.
ConepikaHue IUCHUIUIMHBI SBJISETCS JIOTHYECKHM TPOJODKCHUEM JTUCIIATUINHBI
«Maremaruka» 0a30BBIM IS M3YYSHHs CIEIyOIMX IucuuruinH moxyns «Digital & IT.

MammaHoe 00y4deHue
HCKYCCTBEHHOTO HMHTEJUICKTa,

JaHHBIX».

1 aHalIu3 JaHHBIX)):

«MammHHOe oOydyeHue U  BOIPOCHI

((HeﬁPOHHBIe CCTH», ((HpI/IKJIaI[HLIC 3aJa4d aHalJli3a

3. Pe3yabTarbl 00y4eHHs MO AMCUHUIINHE

[Ipouecc u3yueHus: AUCUUIIIMHBI/ MOAYIS HaIlpaBiieH Ha (OPMUPOBAHUE CIETYIOIINUX

KOMIIETEHIINN:

Taobmnuua 3.1

KOH 1 HAMMCHOBAHUC

KO,Z[ U HAMMCHOBAHUC
HMHAWKATOpa JOCTHIKCHUA

KO,H 1 HAUMCHOBAHUEC PE3YyJIbTaTa O6y‘leHI/Ifl

KOMIIETEeHIIUU IO IMCUUTUTH
! komnereHmu (MAK) 0 et ©
VYK-1. Cnnocoben VYK-1.1. Anammupyet | (31) 3HaeT CHHTaKCHC W YIPaBISIOIINE
OCYILECTBIISATh npoOJIEMHYIO0 CUTYaIHIo (3a1ady) | KOHCTpyKIuMH s3bika Python

KPUTUYECKUM aHAIU3
MpoOJIEeMHBIX CHTYallnil Ha
OCHOBE CHCTEMHOT'0
MOAXO0a, BEIpabaThIBATE
CTpaTeruio ACCTBUN

W BBIENsAET ee  0a3oBBIC
cocrasisiome. PaccmarpuBaer
Ppa3IMYHbIE BapUAHTBI PCIICHUA
MpoOJIEeMHOH cuTyanuu (3amadn),
pa3pabaTbIBacT aIrOPUTMBI  UX

(Y1) pazpabarbiBaeT npuKIagHbIe
MPOrpaMMBbl Ha SI3bIKE IPOrPaMMHUPOBAHHS
Python

(B1) Bnageet HaBBIKaMU pa3pabOTKH
NPUIIOKEHUH C BHEIIHIMH HCTOYHUKAMH




pcajim3anuu.

JaHHBIX (TEKCTOBBIMHU (aiinamu, xml-
(aitnamu

VK-1.2. Onpenenser u
OLICHUBACT PAKTHYECKHUE
HOCTICZICTBHS BO3MOKHBIX
pelIeHni 3aauu.

(32) 3HaeT OCHOBHBIE CTaHAAPTHBIE MOIYIIN
u 6ubmmorexu B Python

(Y2) ncnonp3yeT Kak CTaHAApPTHHIC, TaK U
JOTIOJIHUTENBHBIE MOYJIN, PACIIMPEHHS U
HaKeThI

(B2) BageeT TEXHOJIOTHSIMH ITOMCKA
JIAHHBIX U OLICHKH WX KauecTBa

VYK-1.3. OcymecTBsier
CHCTEMaTH3aLNI0 HHPOPMAITIHI
Pa3TUYHBIX TUIOB ISl aHAN3a
MPOOJIEMHBIX CUTYaIIUH.
BripabaTeiBaeT cTpaTeruto
JIEACTBUH JIs1 MOCTPOEHHUS
aJTOPUTMOB PEIICHUS
MMOCTaBJICHHBIX 3a/Ja4.

(33) 3HaeT 0cobeHHOCTH pa3padOTKH
NPHUKJIaJHBIX OPOrpamMM Ha si3bike Python

(Y3) cozmaet coOCTBEHHBIE MOIYIIH U
UMIIOPTAPOBATH UX

(B3) Bnageer mpakTHYECKHUMHU HaBBIKAMU
HCIIOJB30BaHUs HA0opa OMOIHOTEK S3bIKa
Python mist mpukiagHeIX 3a1a4 B 00J1acTH
aHaJIn3a JaHHBIX

VK-1.4. Bnaneer HaBBIKAMHA
MPOTPaMMHUPOBAHHUS
pa3paboTaHHBIX AITOPUTMOB U
KPUTHIECCKOTO aHAJIN3a
TIOJTYYCHHBIX PE3yIbTAaTOB.

(34) 3HaeT npuUHIUIEI pa3pabOTKH
COOCTBEHHBIX MOJyJIEil 1 OMOIHMOTEK

(Y4) co3naet cOOCTBCHHBIC MTPUIOKCHUS U
OHOINOTEKH

(B4) npumeHseT NoJTy4YeHHBIX 3HAHUS B
CBOeH manpHeHIel npodeccnoHansHON
JEATEIBHOCTH € MCIIOIb30BaHUEM CPEACTB
nporpammupoBanus Ha Python n
CIEIMATN3NPOBAHHBIX ONOIMOTEK aHaIN3a
JIAHHBIX

VK-2. Cnocoben
YIPaBISITh POEKTOM Ha
BCEX JTallaX ero
SKM3HEHHOTO LIUKJIA

VK-2.1. ®opmynupyer B pamkax
MOCTAaBICHHON Imenn  TpoeKTa
COBOKYITHOCTb B3aHMOCBSI3aHHBIX

3a7a4, oOecIeuyuBaIOIMX €€
JIOCTIDKEHHE. Omnpezenser
0)XKHJIa€MbIE pe3ynbTaThI

peuICHus BbIACJICHHBIX 3a1a4.

(35) 3HaeT CIeNaTN3UPOBaHHBIC
OMOJIMOTEKN TS aHATN3a JaHHBIX

(Y5) paspabaThIBacT MpHUIOKECHUS U
cOOCTBEHHBIX OMOJIHOTEK Ha si3bike Python

(BS) BnazeeT BHICOKOYPOBHEBBIMH SI3BIKAMH
nporpammupoanus Python,
COOTBETCTBYIOIIUMHU OHOIHOTEKaMHU
(NumPy Pandas, SciPy) u
cnennanu3upoBaHHsM 110

VYK-2.2. IlpoexTupyeT peueHue
KOHKPETHOH 3aJja4¥l IPOEKTa,
BEIOMpAst ONITUMAIBHEIH CITOCO0
ee pelIeHHs, HCXOs 13
JISWCTBYIOIINX PABOBBIX HOPM H
MMEIOIINXCS] PECYPCOB U
OorpaHUyYeHui

(36) 3HAeT METO/IBI HHTEJUIEKTYAIBHOTO
aHaM3a JIJaHHBIX, UMETh MPEICTABICHUE O
THUIAX 33124, UIMEIOIUX OTHOIICHUE K
aHaIM3y JaHHBIX JIMOO MOTEHIIUAT IS
pElLIeHUsI C TIOMOIIBIO YKa3aHHBIX METOJIOB.

(Y6) npoBoaMT JEKOMIO3HULIUIO CIIOKHBIX
3aj1a4 Ha OoJiee POCTHIE U MOJIAFOLIHECs
PELICHHIO H3yYEHHBIMH METOAAMH,
COTOCTABJISIET HA0OPBI JIAHHBIX

(B6) BnazieeT TEXHOIOTHSIMH
MPOEKTUPOBAHUS U Pa3paboTku 6a3 u
XpaHWJIMII JaHHBIX 1 UCIIOJIb30BaHUA
o0yyaromux HabOpOB TaHHBIX

YK-2.3. Pemmraet KOHKpETHBIE
3a71a4 IIPOEKTa 3asBJICHHOTO
KauecTBa U 32 YCTAHOBICHHOE
BpeMs

(37) 3Haet cmocoObI cOOpa 1 aHATHN3a
HUCXOJHBIX JaHHBIX JJIA ITIOCTAHOBKH 3aJ1a4,
pelaeMpIX C IMOMOIIBIO METOOB
HWHTEIJUICKTYalIbHOTO aHAJIN3a JaHHBIX.

(Y7) nonnmaer Kak n3y4eHHBIE B Kypce
METOJIbl pean30BaHbl B ucnonb3dyemoM I10.

(B7) Bnageer crmoco6aMu HHTETPAIAN
Pa3HOPOHBIX HAOOPOB JAHHBIX B €ANHOM
XPaHUIIHUIIE.

[IKC-9

CnocoGeH pa3pabaThIBaTh
aJITOPUTMBI IIPOTpamMM,
peaTN3YIONIHX
npeoOpa3oBaHUE I€0JIOro-

IMKC-9.1 BBIBISET HanpaBlIECHUs

COBEpILEHCTBOBaHMUS  Ipolecca
00paboTKM W  HWHTEPIIPETaIH
CKBa)KMHHBIX (TI071eBBIX)

FCO(bI/BI/ILIeCKI/IX I/ICCJ'IC,Z[OBaHI/II\/'I

(V8) IIPUMEHSET METO/IbI
WHTEIJUIEKTYallbHOTO aHaJln3a JNaHHBIX IS
3a/1a4 B CBOeH Npo¢ecCHOHaIbHOU 00IacTu




reopu3nIecKon IIKC-9.2 wunHTerpupyer HOBBIE
nHdopmanuu Ha | TEXHOJIOTHH B nporuecc
Pa3ITUYHBIX CTYNEeHAX | 0OpabOTKM W  WHTEPIPETAIHH
MHPOPMAMOHHON CKBaKITHHBIX (mros1eBBIX)
MOJEH reo(pU3MIEeCKuX JaHHBIX
reonH(POPMATNOHHON

cuctemsl (I'NC)

(Y9) ocyiecTBIsieT pa3inIHbIC TUIIBI
aHaJM3a M MPOTHO3a C TIOMOIIHI0 METOJIOB
MHTEIJICKTYaJIbHOIO aHAJIN3a JAHHBIX

OOt 00beM JUCHMIUIMHEI COCTABISAET 3 3a4€THBIX eaUHUIbI, 108 yacos.

4, O0beM JUCHHUIIINHBI

Tabmuua 4.1
AyAUTOpHBIC 3aHSTHsI / KOHTaKTHas paboTa,
®opmMma
Dopma Kypc/ Jac. CamocrositensHas .
MIPOMEKYTOUHOM
o0y4eHust | cemectp [paktuueckne | JlabopaTopHbie paboTa, Jac.
Jlexumun aTTecTaluu
3aHATHSA 3aHATHUS
OYHast 3/5 18 34 56 3a4eT

5. CTpykTypa u cojepKaHue AUCHUILIMHBI

5.1. CTpyKTypa AUCHUIUIUHBIL.
ouyHasi popma o0yuenus (ODPO)

Tabmuna 5.1.1

CrpyKTypa JUCHUILTHHB/MOIY IS

AyauTOpHBIE
3aHATHSA, Jac.

Howmep
HaumenoBanue pazgena
pasznena

JI. | Ip.

JIab.

CPC,
qac.

Bce
ro,
qac.

Kox MJIK

O1eHOYHBIE
cperncrea

1 Baenenue

14

22

KOJUIOKBUYM,
pabota Ha
MPAKTHIECKHX
3aHSTHAX

Bubmmorexu Python u nuneitHas
anrebpa

10

14

30

KOJUIOKBHYM,
pabora Ha
MMPaKTUYCCKUX
3aHATUAX

OHTI/IMI/I?)aI_II/IfI u ManI/I‘IHbIe
PpasIoKEHUsS

14

30

KOJUIOKBHYM,
paboTta Ha
NPaKTUYECKUX
3aHATHAX

4 Crny4aiiHOCTB

14

26

KOJUIOKBHYM,
pabora Ha
MIPAKTUYECCKUX
3aHATUAX

3auer

Hroro:

18 34

56

108

5.2. ConeprxaHue TUCHUILIIUHBI.

5.2.1. Copeprxanue pa3eiaoB AUCUUIUIMHBI (IUJAKTHYECKUE €MHUIIBI).
Pasmen 1. «BBeaenue». Python — oauH U3 riaBHBIX HHCTPYMEHTOB CIIEIMAIKNCTa B
Hayke O jaaHHbIX. Lluknbl, ¢yHkumu, rexepatopsl, list comprehension. @yHKIMM U HX
cBorictBa. [Ipenen n mponsBoaHas. I'eoMeTpu4eCKnid CMBICI POU3BOIHOM.
Pasnen 2. «bubnuorexku Python u nunelinas anreOpa». Pandas. Data Frame. NumPy,
SciPy u Matplotlib. Pemenrne ontumusanmoHHbix 3agad B SciPy. CHCTeMBI JTHHEWHBIX

ypaBHeHul. MaTpuuHsle onepauuu. Panr u onpenenurens




Paznen 3. «OnTumu3zanusi U1 MaTpUYHBIE Pa3I0KeHUs». YacTHbIE NMPOU3BOAHBIE U
rpagueHT. KacaTenbHas TUIOCKOCTh W JMHEHHOe mpuOmmkeHue. ONTUMHU3ALUS HETIaIKHX
byuknuii. Meron uMuTanuM oTXkHUra. I'eHeTmueckue aaroputMmbl U JIuddepeHmanbHas
sBosonus. Hennep-Mun. [Ipubnnxenne MaTpuiieid MEHBIIETO PaHTa.

Paznen 4. «CnywaiiHocThy». Ciay4ailHOCTh B TEOPHUU BEPOSITHOCTEM M CTATHCTHUKE.
CBolicTBa BEpOSTHOCTH. YCIOBHas BEpOSATHOCTh. OIlEHKAa pachpenesieHus 1O BBIOOpPKE.
Baxunple  xapakrtepucTuku  pacnpeneneHuid.  LleHTpanbHas — mpenenbHas — Teopema.
JoBepuTesbHbIC HHTEPBAIBI.

5.2.2. ConeprkaHue TUCIUILIMHBI TI0 BUIaM YYCOHBIX 3aHATHMH.

JleKIMOHHbIC 3AHATHSH
Tabmuna 5.2.1

Ne /1 | Homep pa3zena AUCITUITITIHEL O6new, Fac. Tema nexuun
O®O0 | 300 | O3P0
1 1 2 - - Beenenue
2 2 6 - - bubnuoreku Python u nmuHeiinas anredpa
3 3 6 - - OnTuMHU3aIMs ¥ MATPUYHBIE PA3IIOKEHNUS
4 4 4 - - CnyuaiiHOCTB
Uroro: 18 - -

JlaGopaTopHbie padoThl - yieOHBIM IJIAHOM HE MPEAYCMOTPEHBI

IMpakTuyeckue 3aHATHSA
Ta0muma 5.2.3

Ne i/t | Homep pasiena AMCIUILTAHEL Obmew, wac. Haumenosanue 1a6opaTopHoi paGoTh!
00 | 390 | 03PO
1 1 8 - - Beenenue
2 2 10 - - bubnmorekn Python u nuHelHas anre6pa
3 3 8 - - OnTtuMu3aIys ¥ MAaTPAHYHBIE Pa3I0KCHUS
4 4 8 - - CryuaitHOCTb
HUroro: 34 - -

CamocTrosiTejibHAasi paboTa CTyeHTA
Tabmnuma 5.2.4

Homep O0OnbemM, yac.
/i paszaena Tema Bug CPC
mactummuas; | OPO | 300 | 0300

IMoxroroBska x

1 1 12 - - Beenenne
11ab0paTopHbIM paboTam
2 2 12 } ) bubnuoreku Python u [oaroroska k
JMHEeHHas anredpa 11ab0paTopHbIM paboTam
3 3 12 ) ) Onrumu3anyst 1 MaTpHUYHbIE IMoaroroBka x
Pa3I0KEeHUs 1a60paTOpHBIM paboTam
4 4 12 - - Cuy4aiiHocTb Hogroroxka k

71ab0paTopHbIM paboTam

5 1-4 8 [ToaroroBka K KOJUIOKBUyMam ITonroroBka x

KOJUIOKBUYMam

Uroro: 56 - -

5.2.3. IlpernonaBanue IOUCHUMIUIMHBI BEIETCS C NPUMEHEHHEM CIEIYIOUINX BHUI0B
00pa30BaTeNbHbIX TEXHOJIOTHA:
- BU3yallM3alusl y4eOHOro Marepuana B opUCHOM MakeTe B AUAJIOrOBOM
pexkuMe (JIEKITMOHHBIC 3aHSTH);



- paboTa B MaJIbIX TpyIax (JlabopatopHbie paboThI);
- WHIIMBHIYyaIbHBIC 3a/1aHUS (JTaOOpaTOpHBIC PabOTHI).

6. TemaTuka KypcoBbIX padoT/IPOEKTOB
KypcoBbie paboThl/IpOeKTh y4EOHBIM TJIAHOM HE MPETyCMOTPEHBI
7. KoHTpoabHbIe padoThI

KonTtponbHble paboThl y4eOHBIM IJIAHOM HE MPETyCMOTPEHBI

8. OueHka pe3yJIibTATOB OCBOEHUS JTUCUHUILINHBI
8.1. Kputepun ornieHUBaHMsI CTETICHH IMTOJTHOTHI M KQ4eCTBa OCBOCHHUS KOMIICTCHIIMI B

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

8.2. PelituHromas cmcreMa OLCHUBaHUA CTCIICHU IIOJHOTBI M KadY€CTBa OCBOCHHA

KOMITETEHIINI 00y4aromuxcst 0uHor (opMbl 00ydeHHs peacTaBieHa B Tabimme 8. 1.

Tabmuna 8.1
Ne n/m Bunps! meporpusaTuii B paMKax TeKyIIero KOHTPOJIs | KomnugectBo 6aioB
1 Teky1ias aTTecTaius
Pabora Ha mabopaTopHBIX paboTax 0-10
Komnoxsuym 0-10
HTOT'O 3a nepByr0 TEKYIIYIO aTTECTAIMIO 0-20
2 TeKyllas aTTecTaIus
Pabora Ha mabopaTopHBIX paboTax 0-20
Komnoxsuym 0-20
HTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-40
3 TekyIias aTTecTaIus
Pa6ora Ha mabopaTopHBIX paboTax 0-20
Komnoxsuym 0-20
HUTOI'O 3a TpeThIo TEKYIIYIO aTTECTAIIUIO 0-40
BCEI'O 0-100

9. VYuedHOo-MeTOAMYeCKOEe M HHPOPMALIMOHHOE 00ecedeHne TUCIIUTTHHBI
9.1. IlepeueHb pekOMEH1yeMOil IuTepaTypsl npeacrasieH B [Ipunoxenun 2.
9.2. CoBpemenHbsie TpodeccrHoHanbHbIE 0a3bl JaHHBIX U WH(GOPMAIIMOHHBIC

CHIPpaBOYHBIC CUCTCMBI.

Coo0ctennas momHotekcToBas 6asza (I16J1) BUK TV http://elib.tyuiu.ru/
Hayuno-texnuueckas 6ubianoreka ®I'AOY BO PI'Y Hedtu u raza (HUY) um.
.M. I'y6xkuna u ®I'bOY BO «TUVY» http://elib.gubkin.ru/

Hayuno-rexuuueckas 6udnuoreka ®I'6OY BITO YI'HTYV http://bibl.rusoil.net
Hayuno-rexuuueckas 6ubnanoreka ®I'bOY BIIO «YXTHHCKHI rocynapcTBEHHBIN
TeXHUueckuil yausepcuteT» http://lib.ugtu.net/books

baza manubix KOHCYNbTaHT CTyneHTa «DJIEKTpOHHAs OMOJIMOTEKA TEXHUYECKOTO
By3a» http://www.studentlibrary.ru

OnekrporHo-6uOMoTeunas cucrema IPRbooks http://www.iprbookshop.ru/

00O «M3narensctBo JIAHDBY http://e.lanbook.com

000 «dnektporHoe u3matenbetBo FOPAMT» www.biblio-online.ru»

00O «PYHDb» http://elibrary.ru/

DnekTpoHHO-0MOaMoTeuHas cuctema BOOK.ru https://www.book.ru
HanmonanbeHas ayiekTpoHHas OnbInoTexa




9.3. JIunieH3noHHOE U CBOOOIHO PacIpOCTpaHsIEMOE POrPaMMHOE 00ECTICUCHHE, B
T.4. OT€YECTBEHHOTO TPOU3BOICTBA.
- Microsoft Windows;
- Microsoft Office Professional Plus;

- Python;
- Anaconda;
- GIMP

10. MaTepuaibHO-TEXHHYECKOe oOfecreyeHne U CHUIITUHBI
[Tomemienust asi MPOBEACHUS BCEX BHUAOB pabOTHI, MPEIyCMOTPEHHBIX Yy4eOHBIM

IJIaHOM, YKOMIIJICKTOBAHbI

HCOGXOI[I/IMBIM O60py,[[0BaHI/ICM U TCXHUYCCKMMU CPCACTBAMH

00y4eHusl.
Tabmuma 10.1
Ne Haumenosanue HaumeHnoBaHMe OMEIEHUH 1)1 TPOBEACHUS BCEX Anpec (MECTOMOJIOKEHHUE)
/I y4e0HBIX IPEAMETOB, BHIOB yueOHOW AEATENEHOCTH, MPEIYCMOTPCHHBIX | ITOMEMICHUH IS TPOBEACHUS

KypCOB, TUCLIHIUTHH
(Momyeit), IpaKTHKH,
MHBIX BUJIOB Y4eOHOI

y‘I€6HLIM IJIaHOM, B TOM YHUCJIC ITIOMCIICHUA TJIA
CaMOCTOSTSIILHOM pa60TH, C YKa3aHUCM IICPCYHA
OCHOBHOT'O 060py;[013aH1/1$[, y‘IC6HO-HaFJ’I${,Z[HLIX

BCEX BHJOB Y4eOHOU
JeATEeIBHOCTH,
MIPEAYCMOTPEHHOH y4eOHBIM

arrectani. OCHAIIEHHOCTh: Y4eOHas MeOels:
CTOJBI, CTYIbs. MoHOOMOK - 1 mT., mpoektop - 1
IIT., IPOCKIIMOHHEIA 3KpaH - | mT., akycTHaecKas
cucrema (KOJMOHKM) - 4 mT., MEKpodoH - | mrT.,
JIOKyMEHTKaMmepa - | 1IT., TeIeBU30p - 2 MIT.

JeATeIbHOCTH, ocoOuit IUIAHOM (B ciTy4ae
NpeTyCMOTPEHHBIX peanu3anu 00pa3zoBaTeIbHON
yueOHBIM ITAHOM HporpamMMEI B CeTeBOit hopme
00pazoBaTeNbHO JIOTIOJTHUTENBHO yKa3bIBaeTCs

IPOrpaMMBbl HaMMEHOBAHUE OPraHHU3aLIH,
C KOTOPOH 3aKII0YEH
JIOTOBOD)

1 2 3 4
1 Marematuka u Python | Jlekimonnble 3ansTusi: YueOHas aymuropust st | 625001, TromeHckas 00aacTb,
IUIs aHAJIM3a JaHHBIX NPOBENCHUsT  3aHATUH  JIGKUOHHOTO  THIA; | T. TromeHs, yiI.
TPYIIIOBEIX M HWHIMBUIYAIbHBIX KOHCYNbTauuid; | JlyHauapckoro, 1.2, xopi.l,
TEKYILLEro KOHTPOJIS u MPOMEKYTOYHOU | (AyIUTOpHS ONpEneiseTcs B

COOTBETCTBHHU c
pacrmcaHueM)

JlaGopaTopHble 3aHsTHA: YueOHasi ayIuTOpHs s
IMPOBEACHUA 3aHATHI CEMHUHApPCKOro TUIIA
(;1raboparopHbIe 3aHATHUA); IPYyTNIIOBBIX u
WHAWBUIYaAJIbHBIX KOHCyJ’ILTaHHﬁ; TECKYIIETO
KOHTPOJISI W TIPOMEXYTOYHOHW  aTTEeCTaluH,
OcHaleHHOCTh: YueOHass MeOesb: CTOJbI, CTYJIbs.
MoHo6nokn, mpoekrop - | INT., aKycTHdeckas
cucreMa (KOJIOHKH) - 2 IIT., NPOEKIIMOHHBIA 3KpaH
-1 mr.

625001, TromeHckast 00nacTh,
T. TromeHb, yII.
Jlynagapckoro, 1.2, xopm.l,
(aymuropust ompenenseTcs B
COOTBETCTBUH c
pacrmcaHueM)

CamocrositenpHass  pabora: [lomemenne s
CaMOCTOSATENIFHOW ~ paboThl  oOydaromuxcs ¢
BO3MOYHOCTBIO MOJKIIIOUEHUsST K ceTu «HTepHEeT»

H  oOecreyeHHMEeM JOCTyma B  JJIEKTPOHHYIO
HH(POPMATMOHHO-00Pa30BaATEIBHYIO cpeny.
VYuebnas  meOenb:  CTONBI,  CTyJbs, JOCKa

ayautopHas. Kommnbiorep B KOMIUIEKTe — 5 MIT.,
MPOEKTOP — | IIT., IPOEKIIMOHHBIN KpaH — | mT.

625001, TromeHckast 001acTh,
I. TromeHs, YL
Jlynagapckoro, 1.2, xopm.l,
(aymuTopus ompezenseTcs B
COOTBETCTBUU c
pacnicannem)

11. Meroanueckue ykazanus no opranusanuu CPC
11.1. Meroauueckue yka3zaHus O MOJATOTOBKE K MPAKTUYECKUM 3aHATHSIM.

[IpakTuueckue 3aHATHS CHOCOOCTBYIOT YINyOJEHHOMY HW3YYEHHMIO TUCIUIUIMHBI U

CITy)XaT OCHOBHOW (HOpPMOM TOJBEJCHUS HWTOTOB CaMOCTOATEIbHOW pPAaOOTHI CTYACHTOB.

OcHoBHas OEJIb MPaKTHYCCKHUX 3aHATHH 3aKII0YacTCS HE TOJIBKO erTY6I/ITI) N 3aKpCIHUTH




TEOpPETUYECKHE 3HAHMSA, HO M CHOPMHUPOBATH NMPAKTHUECKUE KOMIIETEHIIMH, HEOOXOAUMBIE
OYIyIIUM CIICIIHATTUCTAM.

Ha mnpakTuyeckux 3aHATHSX TPUBETCTBYETCS AKTUBHOE YYacTHE B OOCYXICHUHU
KOHKPETHBIX CHUTYallUi, CIOCOOHOCTh Ha OCHOBE IOJYYEHHBIX 3HAHWN HAaXOAMTH Hamboiee
3¢ ¢eKTUBHBIE  peIIeHHs IOCTaBIEHHBIX MpoOJIeM, YMETb HAXOAWUTh  IOJIE3HBIH
JIONIOJIHUTEbHBI  MaTepuana 1O TeMmaTuke 3aHiaTuid. OOyuaromuMmcs peKoMeHAyeTcs
CJIEAYIONIasl CXeMa MOATOTOBKHU K 3aHATHIO:

1. ITpopaboTaTh KOHCIIEKT JICKITH;

2. 3yunTh peKOMEH0BAHHYIO JINTEPATYPY;

3. Ilpu 3aTpyaHeHUIX cPOPMYIUPOBATH BOIPOCH K MPENOIaBaATENIO

4. Tlocne BBINOJTHEHUS MPAKTHYECKOW PabOTHI OOPMHUT OTYET U MOJITOTOBUTHCS K
3aluTe.

11.2. MeTtoauueckue yKa3aHusl 10 OpPraHu3allii CaMOCTOSITENIbHOM paOOTHI.

CamocrosrenbHas padoTa sBJISETCS OAHON M3 BaKHEHIIUX (opM H3ydeHMs JHOO0H
JUcUMIUIMHBL. OHa TMO3BOJIAET CHCTEMAaTU3MpOBATh U YIIyOUTh TEOPETHUECKUE 3HAHMS,
3aKpenUTh YMEHUS M HaBBIKM, CIIOCOOCTBYET Pa3BUTHIO YMEHHUH I0Jb30BATHCS HAyYHOW U
yuyeOHO-MeToquuecKkoil  nureparypoil. I[lo3HaBarenbHas  JeATENBHOCTH B IIpoLEcce
CaMOCTOSITENIbHOM paboThl TpedyeT OT MarucTpaHTa BBICOKOTO YPOBHSI aKTHUBHOCTH U
CaMOOpPraHM30BaHHOCTH.

B yueGHOM mpoliecce BBIIEISIOT /1Ba BUJIA CAMOCTOSITENIbHOM paboOThl: ayAUTOpHAs U
BHEAyIUTOPHASI.

AyIuTopHas caMocTosITelIbHas paboTa MO AUCLUIUIMHE BBINOJHSAETCS HAa Y4eOHBIX
3aHATHUX MO HENOCPEICTBEHHBIM PYKOBOJICTBOM IPENOJaBaTesl U IO €ro 3a/laHulo.

BueaynutopHas camocTosATenbHas paboTa  CTYAEHTOB  IPEJCTaBlseT  COOOM
JIOTUYECKOE IPOJOJDKEHUE ayIUTOPHBIX 3aHSATHN. 3aTpaTbl BPEMEHHM HA BBIIIOJHEHHUE 3TON
paboThl periiaMeHTHPYIOTCsT paboyuM y4eOHbIM TUTaHOM. Pexkxum paboThl BBIOHMpaeT cam
oOyJaronuiicsi B 3aBUCUMOCTH OT CBOUX CIIOCOOHOCTEN M KOHKPETHBIX YCIOBHIA.

CamocrosiTenbHass padoTa MOMKET OCYLIECTBISATHCS MHAMUBUAYAIBHO WM TPyNIaMH
MarucTpaHTOB B 3aBUCHUMOCTH OT I€H, 00beMa, KOHKPETHOM TEMaTHUKU CaMOCTOSITENbHOMN
paboThl, YPOBHS CIIO)KHOCTH, YPOBHSI YMEHHH 00yUarOMIMXCsl.

CamocrosrenbHas paboTa BKIIOYaeT B ce0sl paboTy C KOHCIIEKTOM JIEKIMH, H3ydYeHUe
U KOHCHEKTUPOBAHHME  PEKOMEHIYEMOW  JMTEpaTyphl, IOATOTOBKA  MYJIbTHMEINA-
COOOLIeHNI/IOKIIa/10B, MOATOTOBKA pedepara, TECTUPOBAHUE, PELICHUE 3a1a4 U YIPaXKHEHUH
no oOpa3ly, pelleHHe BapHaTUBHBIX 3a/a4, BBIIOJIHEHHE YEpTekeH, CXeM, pacyeToB
(rpaduueckux paboT), pelIeHne CUTYallMOHHBIX (Ipo(eCcCHOHAIbHBIX) 3a/1a4, OArOTOBKA K
JIEJIOBBIM HUTpaM, MPOEKTUPOBAHME M MOJEIMPOBAHUE PAa3HBIX BHAOB U  KOMIIOHEHTOB
npodeccuoHaNbHOM e TeNIbHOCTH, Hay4HO-UCCIIEe10BaTENbCKYI0 paboTy U Ap.

KoHTposib pe3ynbTaToB BHEAYJUTOPHOW CaMOCTOSTENbHONM pPabOTHI MarucTpaHTOB
MOYKET OCYUIECTBIAThCA B Ipejaeiax BPEMEHH, OTBEIACHHOIO Ha o0s3aTeibHble ydeOHbIE
3aHATUS 0 JAMCUUIUIMHE U BHEAYJUTOPHYIO CaMOCTOATENbHYIO pabOTy MarucTpaHTOB IO
JUCLUTUIMHE, MOKET MPOXOIUTh B TUCHBMEHHOMN, YCTHOM MM CMEIaHHOH Gopme.
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IInanupyembie pe3yabTaThl 00y4eHHs 1Jis1 GOPMHUPOBAHMA KOMIIETEHIMU U KPUTEPHH X OLleHUBAHUS
Juciurmuinaa: MaremaTrka 1 Python muis ananusa JqaHHbIX

CrIeqyuaJan3anuu reoq)HBHHCCKHC METOIBI IOUCKA U pa3sBEAKU MQCTOpO)KI[CHI/If/i TIOJIC3HBIX NCKOIIAaCMBbIX, reOCI)PI3H‘IeCKPI6 MCTOOBI UCCIICAOBAHUA CKBaXXNH

Ko xomnereHnnun

Kon n HanmeHoBaHue
MHUKaTopa
JOCTHIKEHUS

komnereHuuu (MIAK)

Koxg u nammeHnoBanue
pe3ynbpTaTa 00y4eHus
T10 IUCUUIUTHHE

Kpurepun onieHHBaHNS pe3yIbTaTOB 00yUCHHS

1-2

3

4

YK-1.

YK-1.1.

(31) 3Haer cuHTaKcuC

He 3HaeT cunTakcuc u

3HaeT Ha HU3KOM

3HaeT Ha cpeiHeM

3HaeT B COBEPIIIECHCTBE

AHanuzupyer u YIpaBJISAONINE | yIPaBIISIOLINE YpOBHE CHHTAKCHUC U YPOBHE CHHTaKCHUC U CHUHTAKCHUC U
poOJIEeMHYTO KOHCTPYKIIMH  3bIKA | KOHCTPYKIIHH S3bIKa yIpaBJISIOLIIe YIpaBIIAOLIHE yIpaBJISIONINe
curyanuto (3agagay) u | Python Python KOHCTPYKLIUU SI3bIKA KOHCTPYKLIMH SA3bIKa KOHCTPYKIIMH SI3bIKa
BBIZICIISIET €€ Oa30BbIC Python Python Python
COCTaBJIAOLIHE. (Y1) paspabateiBaer | He ymeer YMeeT Ha HU3KOM VYMeer Ha cpeHEM YMeeT B COBEpIICHCTBE
PaccmatpuBaer MIPUKJIIaTHBIC pa3pabaTbIBaTh yYpOBHE YpOBHE BBIOMpATh pa3pabaThIBaTh
pasiIMYHbIE BADHAHTE | MPOTpaMMBI Ha SI3BIKE | TMPUKIIATHBIC pa3pabaTbIBaTh paspabaTbIBaTh MIPUKIIAHBIE TIPOTPAMMBI
pemeHus MIPOTPaMMHUPOBAHUS MIPOTPaMMBbI Ha A3bIKE | MPUKIIATHbIC MPUKITaTHbIC Ha SI3bIKE
Ipo0IeMHOM Python MIPOTPaMMHPOBAHUS MIPOTPaMMBI Ha A3bIKE | MPOrPaMMBI Ha SI3BIKE | MPOrPaMMHUPOBAHUS
CUTYyaIlNH (3a/1a4H), Python MIPOTPaMMHPOBAHUS IPOrpaMMHPOBAHUS Python
pa3pabaTbIBacT Python Python
AJITOPUTMBI X (B1) Biajgeer | He Bnanmeer HaBpikaMu | BitageeT Ha HU3KOM Bnageer Ha cpenqHem Buageer B coBepieHCTBE
peasaini. HaBBIKAaMU pa3paboTku YPOBHE HaBBIKAMH YPOBHE HaBBIKAMH HaBBIKAMHU pa3paboTKu
pa3zpaboTku TIPUIIOKEHUH C pa3paboTku pa3paboTku MIPUIOKEHUN C BHEIITHUMHU
IIPUIIOKEHUI C | BHEUIHUMU IIPUJIOKEHUH C IPWIOKEHUH C HACTOYHUKAMU JTaHHBIX
BHEUIHUMH UCTOYHHUKAMH JaHHBIX | BHEITHUMH BHELTHUMHU (TeKCTOBBIMHU (aiinamu,
UCTOYHUKAMH JIAaHHBIX | (TEKCTOBBIMU HCTOYHMKAMH JAHHBIX | HCTOYHHKaMu JAaHHBIX | XMl-daitmamu
(TEeKCTOBBIMHU ¢aitmammu, xml- (TEeKCTOBBIMHU (TEKCTOBBIMHU
¢aitmamu, xml- | Qaitmamu ¢aitmamu, xml- ¢aitmamu, xml-
(aitmamu (aitmamu daitmamu

VK-1.2. Onpeaensier
U OLCHUBAET
MIPAKTUYECKUE
MOCIEICTBUS
BO3MOXHBIX PEIICHUN
3a/1a4u.

(32) 3HaeT OCHOBHBIE
CTaHIApPTHBIC MOJIYJIH
u  OuUONMOTeKH B

He 31aeT oCHOBHBIE
CTaHIAapTHBIC MOIYIIH
u OuOJIMOTEKU B

3HaeT Ha HU3KOM
YpOBHE OCHOBHBIE
CTaHJapTHBIE MOJYJIU

3HaeT Ha CpeTHEM
YPOBHE OCHOBHBIE
CTaHJapTHBIC MOIYJIA

3HAeT B COBEPILICHCTBE
OCHOBHBIC CTAH/IAPTHBIC
MOJIyJTH U OMOJIMOTEKH B

Python Python n OubnmoTexu B n GMONMMoTeKH B Python
Python Python
(V2) ucnomssyer kak | He ymeer YMeeT Ha HU3KOM Ywmeer Ha cpeiHeM YMeeT B cOBEpILIEHCTBE

CTaHIApPTHBIE, TaK U
JIOTIOJTHUTEIbHEIE
MOJYJH, PACIIMPEHUS
1 TIAKETHI

HCTIOTB30BaTh KaK
CTaHIAPTHEIE, TAK U
JIOTIOJTHUTEIbHEIE
MOJTyJTH, PACIIHPEHHS
1 TIAKETHI

YPOBHE UCIIOJIb30BaTh
KaK CTaHJapTHEIE, TaK
U JIOTIOJTHUTETbHBIE
MOJYITH, PACIIUPEHHUS
1 TIAKETBI

YPOBHE HCTOJIb30BaTh
KaK CTaHJapTHEIE, TaK
Y JIOTIOJTHUTEJILHBIE
MOJIYJIH, PACITUPEHUS
Y TIAKETHI

BBIOMPATH MCIIOIB30BATh
KaK CTaHJapTHHIE, TaK U
JIOTIONTHUTEbHEIC
MOJyJIH, PACIINPEHHS U
MTAKeTHI




KO[[ KOMIICTCHIIMH

Kox u HaumeHOBaHUE
WHIUKaTOpa
JOCTHKEHHS

kommeTermn (1K)

KOI[ U HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUs

pe3yabTata 00y4eHus 1-2 3 4 5
10 JUCIUIUINHE
(B2) Biageer | He Bmameer Bianeer Ha HU3KOM Brnaneer Ha cpenHeM Brnaneer B coBepmieHCcTBE

TEXHOJIOTHUAMH ITOUCKA
JAaHHBIX W OICHKHW HX
Ka4dycCTBa

TEXHOJIOTHUAMU IIONCKA
JAaHHBIX 1 OLCHKH UX
Ka4dycCTBa

YPOBHE TEXHOJIOTHSIMU
TIONCKA JAHHBIX U
OLICHKH MX Ka4eCTBa

YPOBHE TE€XHOJIOTHSIMH
MOWCKA JAHHBIX U
OLICHKH MX KauecTBa

TEXHOJIOTHUAMMU IIOHCKa
JAaHHBIX W OLICHKH HUX
KadcCTBa

YK-1.3.
OcymiecTBiser
CHCTEeMaTH3aLUIO
nHdopmannu
Pa3IUYHBIX TUIIOB
JUIS aHaJIH3a
MPOOJIEMHBIX
CUTYaLUH.
BripabateiBaet
CTpaTeruio AeCTBUM
JUTS IOCTPOCHUS
AITOPUTMOB PEIICHUS
MTOCTaBJICHHBIX 3aay.

VK-1.4. Bnageer
HaBbIKAMH
MPOrpaMMHUPOBAHUSI
pa3paboTaHHBIX
QITOPUTMOB U
KPUTHYECKOTO
aHaJu3a MOJTy4YeHHBIX
PE3yJIbTAaTOB.

(33) 3HaeT
0COOEHHOCTH
pa3paboTku
MIPUKITAHBIX
MporpaMM Ha SI3bIKE

Python

He 3naer
0COOEHHOCTH
pa3paboTku
MIPUKIIATHBIX
MpOrpamMM Ha SI3bIKE
Python

3HaeT Ha HU3KOM
YpOBHE 0COOEHHOCTH
pa3paboTku
MPUKIITHBIX
NpOrpamMM Ha SI3bIKE
Python

3HaeT Ha CpeTHEM
YpOBHE 0COOEHHOCTH
pa3paboTku
TPHUKIAIHBIX
NpOrpamMM Ha sI3bIKe
Python

3HaeT B COBEPIIICHCTBE
0COOEHHOCTH pa3padOTKH
MPUKJIAIHBIX IPOTrPaMM
Ha s13bike Python

(V3) co3zaer
COOCTBEHHBIE MOIYJIH
W UMIIOPTUPOBATH HX

He ymeer coznaBarb
COOCTBEHHBIE MOYJIH
1 MIMIIOPTHPOBATH MX

YMeeT Ha HU3KOM
YpOBHE CO3/1aBaTh
COOCTBEHHBIC MOYJIH
¥ IMIIOPTHUPOBATH UX

YMeert Ha cpeHEM
YPOBHE €03/1aBaTh
COOCTBCHHBIE MOJYJIH
Y IMIIOPTHPOBATh MX

YMeeT B COBEPILECHCTBE
BBIOMpATh CO3/1aBaTh
COOCTBEHHBIC MOAYIIH U
MUMIIOPTHPOBATH UX

(B3) BIIaJIeeT
NPaKTUYECKUMH
HaBBIKaMH
HCIIONB30BaHHs
Habopa OoubnmoTek
s3pika  Python  nuist

MPUKIAAHBIX 3a1a4 B
obJlacTu aHajau3a
JaHHBIX

He Bmageet
MIPaKTHYECKUMHU
HaBBIKAMHA
HCTIONIB30BAHMSA
Habopa OHOIMOTEK
a3b1ka Python s
NPUKJIAJHBIX 33/1a4 B
obJylacTh aHajm3a
JIAHHBIX

Brnaneer Ha HU3KOM
yYpOBHE
MPaKTHYECKUMH
HaBBIKAMU
UCIIOJIb30BAHUS
HaOopa OMOIUOTEK
s3pika Python st
MPUKJIAAHBIX 33/1a4 B
oOnacTi aHamu3a
JaHHBIX

Brnaneer Ha cpeqHemM
YpOBHE
MPaKTHYECKUMHE
HaBBIKAMHU
HCIIOJIb30BaHHUS
Habopa OubIMOTEK
s3bika Python ast
MPUKJIAIHBIX 33/1a4 B
obyacTi aHanmm3a
JaHHBIX

Biazeer B coBepieHCTBE
HPaKTUYECKUMHU
HaBBIKaMH
UCIIONB30BaHMs Habopa
oubnmoTek s3p1ka Python
JUIsl TIPUKJIaTHBIX 3a/1a4 B
objacTé aHaIM3a JaHHBIX

(34) 3HAeT MPUHIUIIBI
pa3paboTku
COOCTBEHHBIX
MoyJei u OnOIuoTeK

He 3Haer npuHnumel
pa3paboTku
COOCTBEHHBIX
MoyJeit 1 OnOInoTeK

3HaeT Ha HU3KOM
YPOBHE TPUHIIHIIBI
pa3paboTku
COOCTBEHHBIX
MOJTyJIei 1 OnOINOTEK

3HaeT Ha CpelHEM
YPOBHE MPHUHITUITBI
pa3paboTku
COOCTBEHHBIX
MOJTyJiei 1 OMOIHOTEK

3HaeT B COBEPIIICHCTBE
MIPUHIUIIEI pa3paboTKu
COOCTBEHHBIX MOJYJIEH 1
OonbHMoTeK

(V4) co3/aeT
COOCTBEHHBIE
MIPUIIOKEHUS u
OHMOIIHOTEKH

He ymeer co3naBatb
COOCTBEHHBIC
MIPUJIOKCHUSA U
OoubIMoTeKH

YMeeT Ha HU3KOM
YpOBHE CO3/1aBaTh
COOCTBEHHEIE
MIPUIOKECHUSA U
OHMOIIHOTEKH

VYMeer Ha cpeHEM
YPOBHE CO3/1aBaTh
COOCTBEHHEIE
l'IpI/IJ'lO)KeHI/IH nu
OHMOITHOTEKHN

YMeeT B COBEpIIEHCTBE
BBIOMpATH CO3/1aBaTh
COOCTBEHHBIE
MIPUIIOKCHUA U
OnbIMOTEKH




KO[[ KOMIICTCHIIMH

KOZI 1 HAMMCHOBAHUC

KOI[ U HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUs

MHJIMKaTopa pe3ynbTata 00ydeHus 1-2 3 4 5
JOCTHKEHHA T10 AUCTIUIUTIHE
kommeTermn (1K)
(B4) npumenser | He Bmaneer Bianeer Ha HU3KOM Brnaneer Ha cpenHeM Brnaneer B coBepmieHCcTBE
MIOTYYEHHBIX 3HAHUS B | IPUMEHEHUEM YPOBHE IPUMEHEHHEM | YPOBHE NIPHUMEHEHHEM | IPUMEHEHHEM
CBOCH  JaspHEWIIEH | MOTyYeHHBIX 3HAHWA B | MOJYYCHHBIX 3HAHUS B | IOJyYCHHBIX 3HAHUA B | MOJTYYCHHBIX 3HAHUA B
po¢eCCHOHATBHOM CBOEH manbHeunen CBO€EH manbHeHen CBO€EH JajbHeHIIen CBO€EH JajibHEHIIeH
JeSITeIbHOCTH ¢ | mpodeccnoHaNbHOM po¢eCCHOHATBHOM npodeccHOHATBHOM npodeCcCHOHATBHOM
UCIIONIb30BaHHEM JEATEILHOCTH C JeSTEILHOCTH C JIeSITEIIbHOCTH C JIeSITEJILHOCTH C
CpE/CTB UCIIONIb30BaHHEM UCIIOJIb30BAaHHEM UCIIONIb30BaHUEM UCIIOJIb30BAaHUEM CPEIICTB
MIPOrpaMMHPOBAHUS CpE/CTB CpPE/CTB CpencTB POrpaMMHUPOBAHUS Ha
Ha Python U | IPOrpaMMHpPOBAHUS HpOrpaMMHUPOBaHUS NPOrpaMMUPOBAHUS Python u
creuaIn3upoBaHHbX | Ha Python n Ha Python u Ha Python u CHeNHaTu3UPOBAHHBIX
OMONMMOTEK  aHaIM3a | CHEIMAIM3MPOBAHHBIX | CICIHAIN3MPOBAHHBIX | CIICHATM3NPOBAHHBIX | OMOJMOTEK aHAIHM3a
JTAHHBIX OubIMoTEK aHaIM3a OubIMoTEK aHaH3a OmbnuoTek aHaMM3a JTAaHHBIX
JAHHBIX JIAHHBIX JIAaHHBIX
YK-2. YK-2.1. 35) 3raeT | He 3Haer 3HaeT Ha HU3KOM 3HaeT Ha CpeTHEM 3HaeT B COBEPIIICHCTBE
®opmynupyer B CTIEIMATN3NPOBAHHBIE | CHEIUAIN3UPOBAaHHBIE | YPOBHE YpOBHE CHeUaT3UPOBaHHBIC
paMKax O6nbnoTexn Uil | OMOnMMoTeKH A CTEIHATN3NPOBAHHBIE | CHEINATN3UPOBAaHHBIE | OMOIMOTEKH IUIs aHAIIN3a
MIOCTABJICHHOH LIENH aHaNM3a JaHHBIX aHaNM3a JaHHBIX OUOTMOTEKH IS O6ubmmoTeKn I JTAaHHBIX
MpoeKTa aHaIM3a TAaHHBIX aHaJIM3a JIaHHBIX
COBOKYIIHOCTb (Y5) paspabateiBaer | He ymeer YMeer Ha HU3KOM YMeer Ha cpeHeM YMeeT B COBEPILECHCTBE
B3aUMOCBSI3aHHBIX MIPHIIOKEHUS U | pa3pabaTbIBaTh YpOBHE YpOBHE BBIOMpATH pa3pabaThIBaTh
3ajad, COOCTBEHHBIX HPUIOKEHUS U paspabaTbIBaTh paspabaTbIBaTh MIPUIIOKEHUS U
00ecTeyrBaIOIHNX €€ | OUONMOTEK Ha S3bIKE | COOCTBEHHBIX IIPUIIOKEHUS U HIPWIOKEHUS U COOCTBEHHBIX OHOIHOTEK
JNOCTHIKEHHE. Python OUOIMOTEK Ha SI3bIKE COOCTBEHHBIX COOCTBEHHBIX Ha s13b1Ke Python
Ompenensier Python OUOIMOTEK Ha SI3bIKE 6uOINOTEK Ha sI3bIKE
OJKHIaeMBbIE Python Python
pe3ynbTathl pemieHus | (BS) Biajgeer | He Bnanmeer Bnaneer Ha HU3KOM Bnageer Ha cpenqnem Buageer B coBepieHCTBE
BBIJICJICHHBIX 3a/1a4. BBICOKOYPOBHEBBIMHU BBICOKOYPOBHEBBIMHU ypOBHE YpOBHE BBICOKOYPOBHEBBIMHU
SI3BIKAMHA SI3BIKAMHA BBICOKOYPOBHEBBIMHU BBICOKOYPOBHEBBIMHU SI3BIKAMHU
MIPOrPaMMHUPOBAHUS IIPOrPaMMHPOBAHUS SI3BIKAMHA SI3bIKAMU MPOTrPaMMHUPOBAHUS
Python, Python, MIPOrpaMMHPOBaHUS POrpPaMMHUPOBAHUS Python,
COOTBETCTBYIOIIUMH COOTBETCTBYIOIIUMH Python, Python, COOTBETCTBYIOUIUMH
6ubimorekaMu 6ubimorekaMu COOTBETCTBYIOITUMH COOTBETCTBYIOIUMH 6ubmmorekamu (NumPy
(NumPy Pandas, | (NumPy Pandas, OoubImoTeKaMu OubIMoTeKaMHU Pandas, SciPy) u
SciPy) u | SciPy)n (NumPy Pandas, (NumPy Pandas, CHeLUaT3uPOBAHHBIM
CHEIHAIN3UPOBAHHBIM | CIIeUATU3NpOBaHHBIM | SciPy) u SciPy) u o
1o 1o CHENHANIN3UPOBAHHBIM | CIIEIHAIN3UPOBAHHBIM
o 110
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VYK-2.2.
IIpoexTtupyer
pelIeHne KOHKPETHOU
3aJ]a4uu POEKTA,
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ONTUMAJIbHBIN
€Hoco0 ee peueHus,
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3

4

(36) 3Haer MeTOABI
HHTEIJICKTYaIbHOTO

aHamn3a JIAHHBIX,
HUMETh TPECTaBICHUE
0 THUIAX 3ajad,
HMMEIOIIUX OTHOIICHHE
K aHalu3y JaHHBIX
MO0 TMOTEHIMAT IS
pEIICHHS C MOMOIIBIO
yKa3aHHBIX METOJIOB.

He 3HaeT MmeTom!
HWHTEIUIEKTYaJIbHOTO
aHaJIN3a JaHHBIX,
UMETh TPEICTaBICHNE
0 THUIIax 3ajad4,
HMEIOIMUX OTHOIIEHNE
K aHaJIU3y JAaHHBIX
J1M00 MOTEHIUAT IS
pelieHus ¢ MOMOIIbIO
YKa3aHHBIX METOJIOB.

3HaeT Ha HU3KOM
YPOBHE METOIIBI
HHTEIUICKTYaIEHOTO
aHAJIN3a JaHHBIX,
HUMETh TIPeIICTaBIICHIE
0 THIaX 3a1ad4,
MMEIOIIUX OTHOIIEHUE
K QaHAIM3Y JaHHBIX
1100 MoTEeHIUaN I
PELIEHUS ¢ TIOMOIIBIO
YKa3aHHBIX METOJIOB.

3HaeT Ha CpeTHEM
YPOBHE METO/IbI
MHTEIUICKTYalbHOTO
aHanM3a JaHHBIX,
MUMETh MPE/ICTaBIICHHUE
0 THIax 3a/ad4,
HAMEIOIUX OTHOIICHHE
K aHAJTU3y JaHHBIX
JIM0O0 MOTEHIIMAIT ISt
pEIIeHHS C TIOMOIIBIO
YKa3aHHBIX METOJIOB.

3HaeT B COBEPIIICHCTBE
METOZBI
HHTEJUIEKTYaIbHOTO
aHaJN3a JaHHBIX, UMETh
NpelCTaBJICHUE O TUIIAX
3aj1a4, UMEIOIINX
OTHOIIICHHE K aHAIIU3Y
JIAaHHBIX JIN0O0 MMOTEHIINAI
JJIA peII€HU C TIOMOLIbIO
yKa3aHHBIX METOZOB.

(Vo6) TIPOBOJTUT
JEKOMIIO3HULIHIO
CIOXHBIX 3agady Ha
Oonmee  TPOCTBIE U
TIOATAIOIIHECS]
PpELICHHIO
HU3Yy4YCHHBIMHU
METOJIaMHU,
COMNOCTaBJIsIET HAOOPHI
JaHHbIX

He ymeer npumeHsTH
METOJIBI
HMHTEIUICKTYaJIbHOTO
aHaM3a JaHHBIX I
3a71a4 B CBOEH
po¢eCCHOHATBHOM
o0JiacTi, NPOBOUTH
JICKOMITO3HIIU IO
CJIOKHBIX 3a/1a4 Ha
0oJsee MpoCThIe U
TO/TAF0TIHECS
pEIICHUIO
HM3YYCHHBIMU
METOJIaMH,
COITOCTABIIATH HAOOPHI
JTAHHBIX,
OCYILECTBIISITh
Pa3JINYHBIC TUIIBI
aHaJM3a v MPOTHO3a C
MTOMOIIIBIO METOI0B
HHTEJUIEKTYaJIbHOTO
aHaIn3a JaHHBIX

YMeeT Ha HU3KOM
YpOBHE IPUMEHSTH
METO/IBI
HWHTEIUICKTYaIbHOTO
aHaJIN3a JaHHBIX IS
3a7a4 B CBOEH
npoQeCCUOHATBHOM
001acTH, IPOBOJUTH
JIEKOMITO3HUIIAIO
CIIO’KHBIX 3aJ]a4 Ha
0onee mMpocThie U

MO JAIOIIIHECS
pelIeHuro
HM3YYCHHBIMU
METOIAMH,
COITOCTABIIATH HAOOPHI
JIAHHBIX,
OCYHIECTBIISTh
Pa3INnIHbIC TUIIBI
aHaJIM3a U MPOTHO3a C
TIOMOIIIBI0 METOI0B
HHTEJUIEKTYaJIbHOTO
aHajau3a JaHHbBIX

YMeer Ha cpemHeM
YpOBHE MIPUMEHSTH
METOIBI
HMHTEJUICKTYaJIbHOTO
aHaM3a NaHHBIX JJIS
3a7a4 B CBOEH
npo¢heCCUOHATBHOM
o0acTy, MPOBOIUTH
JIEKOMITO3HUIIHIO
CJIOKHBIX 3a/1a4 Ha
Oonee MPoOCThIE U
O/IAFOIITHECS
PEIICHITO
HU3YYCHHBIMHU
METOIaMH,
COTIOCTAaBJIATH HAOOPHI
JTAaHHBIX,
OCYLIECTBIISIT
Pa3JIMYHBIC TUTIBI
aHaJu3a v [POrHO3a ¢
MTOMOIIBIO0 METOIOB
HHTEJUIEKTYaIbHOTO
AaHaJIn3a JaHHBIX

YMeeT B COBEpIICHCTBE
BEIOMpATH IPUMEHSTH
METOIBI
HHTEJUICKTYaJIbHOTO
aHaM3a JaHHBIX IS
3aJa4 B CBOEil
npodeCCHOHATBHOM
o0racTy, MPOBOIUTH
JCKOMITIO3UITUIO CJIOXKHBIX
3a1a4 Ha 6osee mpocThie U
TIOJIJIAFOLIIECS] PELICHUI0
HU3Yy4YCHHBIMH METOJaMHU,
COTIOCTAaBIIATH HAOOPHI
JTAaHHBIX, OCYIIECTBIATH
pa3IMYHbIC TUIHI aHAIHA32a
U TIPOTHO3a C MIOMOIIEI0
METOJIOB
MHTEJJIEKTYaIbHOTO
AaHaJIn3a JaHHBIX
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pe3yabTata 00y4eHus 1-2 3 4 5

0 AUCHHUTUTHHE
(B6) Biageer | He Bmameer Bianeer Ha HU3KOM Brnaneer Ha cpenHeM Brnaneer B coBepmieHCTBE
TEXHOJIOTUSIMU TEXHOJIOTUSIMU YPOBHE TEXHOJIOTHSIMUA | YPOBHE TEXHOJOTHUSAMH | TEXHOJIOTHSIMHU
MPOCKTUPOBAHKS U | MPOSKTUPOBAHUS U MIPOCKTUPOBAHHUS U MPOCKTUPOBAHHS U MPOCKTUPOBAHUS U
paspabotkn 6a3 ® | pa3paboTku 0a3 u pa3paboTku 0a3 1 pa3pabotku 6a3 u pa3pabotku 6a3 u
XPAHWIHUIL JAHHBIX W | XpAaHWIMII JAHHBIX U | XPAHWIUI JAHHBIX U | XPAHWINII IAHHBIX U | XPaHHWIHII JaHHBIX U
HCTIOJIb30BaHUS UCIIOJIb30BaAHUS HCIIOJIb30BaAHUS UCTIOJIb30BaHMS UCTIONIb30BAHMS

o0ydaromux HabOpoB
JIAHHBIX

o0y4aromumx HabopoB
JIAHHBIX

o0y4aromunx HabopoB
JIAHHBIX

o0yyaromux HabopoB
JIAHHBIX

o0yyaromux HabopoB
JIAHHBIX

(37) 3Haer cmocoObl | He 3Haer 3HaTh 3HaeT Ha HU3KOM 3HaeT Ha CpeiHeM 3HaeT B COBEPIIICHCTBE
YK-2.3. Pemaer cobopa u®  aHamuza | crmocoObI cOopa u YPOBHE 3HATh YPOBHE 3HATh 3HATh CIIOCOOBI COOpa U
KOHKpPETHBIE 3a/1a4 HCXOJHBIX JAHHBIX | aHaJIM3a UCXOIHBIX crocoObI cOopa u crocoOkrI cbopa u aHaJIN3a UCXOIHBIX
MIPOEKTA 3aABICHHOTO | IUIS MIOCTAaHOBKU | JaHHBIX IS aHa3a UCXOIHBIX aHaIN3a ACXOJHBIX JAHHBIX JJIS TIOCTAHOBKHU
KadyecTBa M 3a 3amad, pemiaeMbIX C | TIOCTaHOBKH 3aj1ad, JAHHBIX IS JTAHHBIX JIJIS 3a7ad, pemaeMbIX ¢
YCTaHOBIICHHOE MOMOIIBI0  METOJOB | PEmIaeMBbIX C MTOCTAaHOBKH 3a7ad, MMOCTAaHOBKH 3a]1ad, MTOMOIIIBI0 METO/IOB
BpeMst HWHTEIUICKTYaJIbHOTO TTOMOIIIBIO0 METO/IOB pemaemMbIxX ¢ pemaeMbIX ¢ HHTEJUICKTYaJIbHOTO
aHaM3a TaHHbIX. HMHTEIUICKTYaJIbHOTO TTOMOIIIBI0 METO/IOB TTOMOIIIBI0 METOJIOB aHamM3a TaHHbBIX.
aHaM3a TaHHbIX. HWHTEIUIEKTYaJIbHOTO HWHTEJUICKTYaJIbHOTO
aHaJIn3a JaHHbIX. aHaJIu3a JaHHBbIX.
(Y7) nonmmaer kak | He ymeer [lonumars YmMeeT Ha HU3KOM Ymeer Ha cpeiHeM YMeeT B cOBEpILIEHCTBE
U3Y4YEHHBIE B KypCe€ | KaK U3y4CHHBIC B yposHe Ilonnmats kak | ypoBHe IloHumats kak | BeIOMpath [loHnMaTh Kak
METOAbl PE€aIN30BaAHbBI KypCc€ METOAbI N3Yy4YCHHBIC B KYpCC N3Yy4YCHHBIC B KypCe HU3Y4YCHHBIC B KypCe
B UCII0JIb3YyEMOM T10. pCaIn30BaHbI B METOABbI P€AJIN30BaHbI METOABI p€aIN30BaHbI METOABI p€aJIN30BaHbI B
ucnosszyemom I10. B ucnosibzyeMoM I10. | B ucnonszyemom I10. | ncnoms3yemom I10.
(B7) Brnazneer | He Bmageer Buageer Ha HU3KOM Biageer Ha cpegHeM Biiageer B coBeplueHCTBE
criocobamu criocobamu ypoBHE criocobaMu YpOBHE criocobamu crocobamMu UHTETpaIuu
HHTETpaIUH HWHTETpaIiH WHTETPAIUH HHTETpaIiH Pa3HOPOIHBIX HAOOPOB
Pa3HOPOTHBIX Pa3HOPOTHBIX Pa3HOPOTHBIX Pa3HOPOIHBIX JAHHBIX B €THHOM
Ha0OpOB HaHHBIX B | HAOOPOB JAHHEIX B Ha0OpPOB TaHHBIX B HaOOpOB TaHHEIX B XPpaHIITUIIE.
€IMHOM XPaHWJIHIIE. €IMHOM XPaHWJIHIIE. €/IMHOM XpaHWJIHIIE. €/IMHOM XpaHWJIHIIE.
[IKC-9 I[MKC-9.1 BeBaser | (Y8) npuMensier | He ymeer npumenats | YMeeT Ha HU3KOM VYMeer Ha cpegHEM VYMeeT B COBEpIIEHCTBE
Cnocoben HarpaBJICHUS METOJIBI METOJIBI YPOBHE MPUMEHSTH YPOBHE NIPUMEHSATH BBIOMpPATh IPUMEHSTh
pa3pa6aTBIBaTB COBECPIICHCTBOBAHUSA HUHTCJUICKTYAJIbHOI'O HUHTCJUICKTYAJIBbHOI'O METOAbI METOAbI METOAbI
AJITOPUTMBI mponecca 06pa6OTKI/I aHajIn3a IOaHHBbIX OJId aHaJIn3a JaHHBIX IJIA HUHTCIUICKTYAJIbHOI'O HWHTCJUICKTYaJIbHOT'O HWHTCJUICKTYaJIbHOT'O
IporpamMm, )5 HUHTEPIIpETALINNA 3aaa4 B cBOEi 3a7a4 B cBOEi aHaJIn3a JaHHBIX IJIA aHaJIn3a JaHHbIX OJIA AHaJIN3a JAHHBIX JIs1
peanu3yoImux CKBaXWHHBIX npodeccuoHaTbLHOM npodeccuoHaTbLHOM 3aj71a4 B CBOEH 3aj1a4 B CBOEH 3a/1a4 B CBOEH
npeoOpa3oBaHue (TI0JIeBBIX) obmacTu obmacTu po¢heCCHOHATIBHOM podeccHOHATBHOM podeccHOHATBHOI
Te0JIoro- reou3ugecKux obnactu obmacTu obmacTu
reo(hu3nIecKoit Hccine0BaHui
uHpopMauu Ha

Pa3JINYIHBIX CTYNCHAX
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[IKC-9.2 (Y9) ocymectBisiet He ymeer YMmeer Ha HU3KOM YmMeer Ha cpenHEM ‘YMeeT B COBEpIICHCTBE
UHTETPUPYET HOBBIC | Pa3iIMYHBIC THIIBI OCYILECTBIIAT YPOBHE OCYLIECTBIATh | YPOBHE OCYLIECTBIATh | OCYLIECTBJIATH Pa3INYHbIC
TEXHOJIOTUH B | aHaNW3a ¥ POTHO3a C | Pa3JIMYHbIC TUIII pa3JINYHbBIC THIIBI Pa3IMYHbIEC THIIBI THIIBI aHATIM3a H IIPOTHO3a
nporecc 00paboTKH U | MOMOIIBIO METOIOB aHAJIM3a ¥ IPOTHO3a C | aHAJIM3a M IPOTHO3a ¢ | aHAJIN3a ¥ IPOTHO3a ¢ | € IIOMOIIBIO METOOB
HHTEPIIPETaLiH HHTEIUICKTYaIbHOTO MIOMOILBIO METOIOB TIOMOIIBIO METOIOB MOMOIIBIO METOIOB HHTEJUIEKTYaIbHOTO
CKBaXKHHHBIX aHaIN3a JaHHBIX HHTEIUICKTYalbHOTO HHTEJJIEKTYalbHOTO MHTEJUIEKTYalbHOTO aHaJM3a JaHHBIX
(TIoJIEeBBIX) aHaM3a JaHHBIX aHaM3a JaHHBIX aHaJM3a JaHHBIX
reo(hU3NIECKUX

JaHHBIX




KAPTA

[Tpunoxenne 2

o0ecrne4eHHOCTH JUCHUILIMHBI Y4eOHOI 1 y4eOHO-MeToUYeCcKoi JIUTepaTypoii
Jucrurmnaa: Matematuka u Python juis ananusa qanHbix
Kon, cnermmansrocts: 21.05.03 TexHOIOTHS T€OJIOTUYECKON pa3BeaKU

Crienpaau3anmu: I'eodusuueckue MeTOBI

HNCKOIIaCMBIX, FCO(l)I/I?)I/I‘{eCKI/IC METOAbI UCCIJICJOBAHUs CKBAXKWH

MOUCKa W Ppa3BCAKU MGCTOpO)K,HGHI/lﬁ TIOJIC3HBIX

Ne
n/n
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BapUaHTa B
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bospuinaos, M. [I'. BerauciurensHble METOMbI
anreOpsl W aHanmm3a: ydeOHoe mocobme / M. T.
BospmaoB. - CapartoB: BysoBckoe oOpaszoBanme,
2020. - 225 c.
http://www.iprbookshop.ru/93065.html

OP

25

100

Tporma, M. II. OCHOBBI NPHUKIAJHON aareOpHI:
yaebHoe mocobue / M. I1. Tporun. - 2-¢ u3f., crep.
- Cankrt-IlerepOypr: Jlans, 2020. - 288 c.
https://e.lanbook.com/book/139282

OP

25

100

Kpamep, Tapanbn Maremaruyeckue  MeETOAbI
cratuctuku / ["'apansn Kpamep; nep.: A. C. MonuH,
A. A. Iletpos; pen. A. H. Konmoroposa. - Mocksa,
Wxesck: PerynspHasg u XxaoTudeckass [UHAMUKA,
WHCTUTYT KOMIOBIOTEPHBIX HccienoBanuil, 2019. -
648 c. http://www.iprbookshop.ru/92046.html

OP

25

100

Makkunim, Yac Python u ananu3 paHHbIX / Yac
Maxkkunnu. - Python u ananu3 nannbix, 2024-10-28.
- Caparos: [Ipodobpa3zoBanue, 2019. - 482 c.
http://www.iprbookshop.ru/88752.html

OP

25

100

MeTonpl ONTUMU3AIMU: TEOPUS U  aITOPUTMEIL:
yuebHoe mocobue s By3oB / A. A. Uepnsik, C. A.
borpanosuu, XK. A. Yepnsik, 0. M. Merenbckuil. -
2-¢ u3M., uenp. u gomn. - Mocksa: FOpaiit, 2020. -
357 c. https://urait.ru/bcode/453567

OP

25

100

[enynpko B.M.  SI3blk  mporpamMMupoBaHUs
BBICOKOTO ypoBHsA Python. ®yHKIUH, CTPYKTYpBHI
JTAHHBIX, JOTOJHHUTEIbHBIE MOIYIH [DIEKTPOHHBIN
pecypc]: yuebHoe mocobue/ Illenynpko B.M. -
DNEKTPOH. TEKCTOBbIE NaHHbIEe. - PocToB-Ha-/lony,
Taranpor: W3matensctBo HOxHOTO (emepanbHOTO
yauBepcutera, 2017.- 107 c.- Pexum mocryma:
http://www.iprbookshop.ru

OP

25

100
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