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1. Henau u 321241 0CBOEHUSA IMCUMILIHHBI/ MOTLYJIS

Llenp OUCHMIUIMHBI 3aKIIOYACTCS B OBIAJCHUHM CTYIEHTAMH OCHOBaMH pPalOTHI C
s3pIkOM  Python B aHamm3e [aHHBIX, PACHIMPEHHH TEOPETHUSCKOW W IMPAKTHYECKOU
NOJArOTOBKM B OOJIACTH MaTeMaTHYeCKOTO aHaiu3a, JIMHEHHOW anreOphl, METO/I0B
ONTUMU3AIMH, TEOPUU BEPOSITHOCTEH.

3ajaud JUCHUTLIIUHBIL:

- OBJIaJieHUE OCOOCHHOCTSMH si3bika Python nnsi aHanusa AaHHBIX, MPUHIMIIAMUA
YTEHUS Pa3IIUYHBIX TaHHBIX;

- m3ydenue Python-6ubiamoTeK, comepkaimux OOJbIIOE KOJIMYECTBO HMHCTPYMEHTOB:
OT OBICTPBIX OIMEpaluii ¢ MHOTOMEPHBIMH MAaCCHBAMH 0 BU3YAIM3allUd WU DPeaTu3aluu
pPa3IMYHBIX MATEeMATHYECKUX METOJOB, B TOM 4YHCIIe JIMHCWHOH anreOphl KaKk OCHOBHOTO
MaTeMaTHYECKOTO anmapara JJis paboThI C IaHHBIMH,

- U3yYEHHE METOJOB ONTHUMH3AIMY KaK HAMIYYIIEro MHCTPYMEHTA VIS ONPEIeIICHUS
ONTHMAJILHBIX TIAPAMETPOB CUCTEMBI,

- 3HAKOMCTBO C MATPUYHBIMH Pa3JIOKCHUSIMHU, KOTOPBIC HCIIOJIB3YIOTCS MPHU
MOCTPOCHUM PETPECCUOHHBIX MOJENCH, ISl YMCHbBIICHHsS pPa3MEPHOCTH JAHHBIX, B
PEKOMEH/IATEIIbHBIX CHCTEMAaxX M B aHAJIN3€ TCKCTOB,;

- pacuMpeHue 3HaAHUK O 0A30BBIX KOHIICMIIHSIX TCOPHH BEPOSTHOCTEH M CTATUCTHKH,
KOTOpPBbIC HEOOXOJMMBI IS IMOHUMaHHS MEXaHHW3Ma padOThl MPAKTHYECKH BCEX METOJIOB

aHaJIM3a JaHHBIX.

2. MecTo aucuuninHb/Moay s B ctpyktype OIIOII BO

JlucuuruiiHa OTHOCHUTCS K JUCHMIUIMHAM 3ieKkTuBHoro wmoxyns «Digital & IT.
MamunaHoe oOyuyeHuMe U aHajlu3 JIaHHBIX» 4YacTH Y4eOHoro IulaHa, (opmupyemon
y4acCTHUKaMU 00pa30BaTebHBIX OTHOIICHUH.

HCO6XOI[I/IMLIMPI YCIOBUAMU AJI1 OCBOCHUA NUCHUIIIIMHBI ABJIAFOTCA:

— 3HaHUE OCHOBHBIX MATPUYHOHN anredpbl, MaTeMaTH4YECKOrOo aHalu3a, TEOpUHU
BEPOSITHOCTEN M MATEMATUYECKOM CTATUCTHUKU;

— TIOHMMaHUE€ OCHOBHBIX MPUHIUIIOB AJTOPUTMU3ALMH U TPOIPAMMHUPOBAHNUS;

— 3HaHHE OCHOB sI3bIKa MporpaMMupoBanus Python;

—  BJIAQJICHUE HABBIKAMU HCIOJb30BAaHUSA KOMIIBIOTEPHBIX TEXHOJOTMH M CPEICTB
00paboTku nHpopmaIuu.

CopepxaHue IUCHUIUIMHBL SBISETCS JIOTUYECKUM MPOAOKEHHUEM JIUCUUILIMHBI
«Matematuka» 0a30BbIM Ul U3y4YEHHs CIeAyoUmX aucuuriuH moxyis «Digital & IT.

MammHHOe 06yquI/Ie M aHalIM3 JaHHBIX»: «MallnHHOe O6y‘-ICHI/IC U BOIIPOCHI



HCKYCCTBCHHOI'O HHTCIIJICKTAY,

JAHHBIX).

«HeliponHsie cetny,

«[IpuknagHple 3ama4yd  aHAIK3A

3. Pe3yabTaThbl 00y4eHHsI MO M CHUILIHHE/ MOTYJIIO

[Ipouecc u3yueHus: AUCHMUILTUHBI/MOYJS HAaMpaBjieH Ha (JOPMUPOBAHHE CIEIYIOIIMX

KOMIIETECHIINH:

Tab6muna 3.1

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIMH

Kon v HanmeHoBaHMe
WHJIMKAaTOpa JOCTHKEHHS
komnereHimu (MJIK)

KOZ[ 1 HAaMMCHOBAHUE pPE3yJibTaTa O6y’~leHI/I51
10 JUCHHMITTIMHEC

YK-1. Cnocoben
OCYILIECTBIISITh IOUCK,
KPUTUYECKUN aHAIN3 U
CHHTE3 HHPOPMAIIUH,
MPUMEHSTH CHCTEMHBII
TOAXOM JUISl PEIICHUS
MOCTABJICHHBIX 3a/1a4

VYK-1.1. OcymecTBiuser
BBIOOD aKTyaJIbHBIX
POCCHICKIX U 3apyOeKHBIX
HCTOYHUKOB, & TaK )K€ ITOUCK,
c6op u 06paboTKy
nHpOpPMALNH, HEOOXOAUMOH
IUIsL PELCHNUS IOCTABJICHHOM
3aja4u

3Hath: 31 aKTyaabHBIE HCTOUYHUKH
nH(opMaLnK 0 COBPEMEHHBIX OMOJIIMOTEKAX
Python st ananusa qaHHBIX

YMmeth: Y1 ocymecTBIATh MOKCK, cOOp U
MOATOTOBKY NAHHBIX IS aHAIH3a

Bnagers: B1 HaBpIKaMU OATOTOBKHU U
00paboTku naHHBIX cpeacTBamu Python

YK-2. Cniocoben
OTpeNieNaTh KpyT 3a71a4 B
paMKax IOCTaBJICHHOM Ienn
U BBIOMpATh ONTUMAJIbHBIE
CHocoOBI UX pelIeHuS,
WCXO[Isl U3 ICHCTBYIOLIUX
MPaBOBBIX HOPM,
MMEIOIINXCS] PECYPCOB U
OrpaHUyYEHUI

VYK-2.1. [IpoBoaut aHanu3
IIOCTABJICHHOM L€ U
(bopMyIHpYET COBOKYITHOCTh
B3aUMOCBs3aHHBIX 3aJa4,
KOTOpPBIE HEOOX0AUMO
PEUINTD OJId €€ TOCTUKCHUSA

3HaTh: 32 3TaIBl HHTEIUIEKTYAJIBHOTO
aHalM3a JaHHBIX, TUIIOBBIC 3a]]a4l aHaJIH3a
JTAaHHBIX

Ymetb: Y2 GopMyaupoBaTh 3a/1a4M aHAIU3a
JIAHHBIX B paMKaX MOCTABICHHON IIEITH

Bnagers: B2 HaBbIKaMu aHaiIM3a JAHHBIX
cpeacteamu Python

VYK-2.2. Beibupaer
OINITHUMAJIBbHBII CI0CO0
pereHus 3a1a4, UCXOAs U3
HMEIOIINXCS PECYPCOB U
OTrpaHUYEHUI

3uath: 33 cOBpeMCHHbIC OMOINOTEKH U
MeTo bl Python muis ananusa naHHbIX

YMets: V3 BBIOHpaTh ONTUMANbHBIE
OMOJIMOTEKH K METOIBI, MCXOS U3
HUMEIOIINXCS PECYPCOB U OTpaHHICHUN

Bnanets: B3 HaBBIKaMH HCIIONIB30BaHUS
pa3nuuHbIX OubIHoTEK 1 MeTo10B Python

ITIKC-3. Criocoben
HCIIOJIb30BaTh COBPEMEHHbIE
nH()OpMAIHOHHbIE
TEXHOJIOTUH U MPUKJIITHbIC
IIPOrpaMMBI IIPU
MOJICIUPOBAHUH U
paspaboTke
TEXHOJIOTHYCCKHUX
MPOLIECCOB U 000pyAOBaHUS

[IKC-3.2. Pa3pabatsiBacT
KOMIBIOTEPHBIE MOJCIU
TEXHOJIOTHYECKUX MPOLIECCOB
1 000pYyIOBaHU

3Hath: 34 MaTeMaTUYSCKUE METOIBI U
oubmmoreku Python, nucrons3yembie mpu
pa3paboTke KOMITBIOTEPHBIX MOIeIeH
aHaau3a JaHHBIX

YMmeth: Y4 npuMeHATh MaTeMaTHYECKUE
MeTOIbI ¥ OubmnoTexku Python st
pa3pabOTKH KOMITBIOTEPHBIX MOJEIICH
aHaIM3a JaHHBIX

Brnaners: B4 HaBbIKaMu peanu3anun
MOJEJIEH aHanu3a JaHHBIX CPEACTBAMU
Python

IIKC-6. CnocoGHOCT K
TIOWCKY U pa3paboTKe HOBBIX
METOZOB KOHTPOJIA KadecTBa
U THATHOCTUKH MaTEPHAIOB
W U3IEIUN

ITIKC-6.2. Pa3pabaTsiBaet
MaTeMaTHYECKUE METOMBI
00pabOTKH TepBUYHON
UHGOPMALUK IS BBISBICHUS
JMarHOCTHYECKUX MPU3HAKOB

4. O0beM AUCHUILIHHBI/MOIYJIA

OO0t 00beM TUCHUININHEI COCTABIIAET 3 3aUueTHBIX equHuIB], 108 yacos.

Tabmuma 4.1
AynuTopHbIe 3aHATHS / KOHTaKTHas pabora, dopma
dopma Kypc/ y P p CamocrosiTenbHas P .
yac. MPOMEKYTOUHON
o0y4eHust | cemecTp pabora, vac.
Jlexmu | IIpaxtnyeckue | JlabopaTtopHbie aTTeCTallun




3aHATHA

3aHATHA

OYHasix

3/5 18

34

56

3a4€CT

5. CTpyKTypa u coaep:kaHHe TUCHUIINHBI/ MO

5.1. CtpykTypa AUCIUTIINHBI.
ouHasi popma odyuenus (ODO)

Tabmuma 5.1.1

CTpyKTypa OUCIUILUINHBL/MOTYIIS AyuTopisie B
ce
Ne PYKTypa et . 3aHATH, Jac. CPC, o Kox MJTK Or1eHOYHBIE
n/n | Homep Jac. ’ A cpencrBa’
Haumenosanue pazzgeina JI. | Tp. | JIab. yac.
pasnena
VK11 Konnoksuy
VK21 | M Pabora
1 1 Bsenenue 2 8 14 24 VK-2.2 Ha
[IKC-3.2 | MPaKTHIeCK
[KC-6.2 | ™*
3aHATHAX
Komnoxsuy
zi';i M, Pabora
) 2 bubnuorexu Python u nunelinas 6 10 14 30 VK-2. Ha
anredpa [IKC-3.2 | MPaKTHIECK
IKC-6.2 ux
3aHATHAX
Komnoxsuy
zi';i M, Pabora
3 3 OnTHMH3aKsA 1 MATPHYHBIC 6 8 14 28 VK-2.2 Ha
Ppa3IoKeHUs [IKC-3.2 | TPAKTHYECK
IKC-6.2 ux
3aHATHAX
Komnoksuy
zi';i M, Pabora
4 4 Cry4aitHOCTB 4 8 14 26 VK-2.2 e
[IKC-3.2 | HPAKTHYeCK
I1KC-6.2 ux
3aHATHAX
5 | 3auger - - - - - - -
Uroro: | 18 34 56 108 - -

5.2. ConeprxkaHue TUCHUTUTMHBI/ MOIYIISL.

5.2.1. ConmeprkaHue pa3fAenoB AUCHUTUITMHBI/MOAYIS (IUIAKTHUECKUE €AMHUIIBI).
Pasnen 1. «BBeaenue». Python — oauH M3 riaBHBIX HHCTPYMEHTOB CIEIHAIUCTA B

Hayke O jAaHHbIX. Lluknbl, ¢yHkuuu, reHepatopsl, list comprehension. @yHKIUM U HX

cBorictia. [Ipenen n mponsBoaHas. I'eoMeTpudeCKnid CMBICI POU3BOIHOM.

Paznen 2. «bubnunoreku Python u nuneiinas anredpay. Pandas. Data Frame. NumPy,

SciPy u Matplotlib. Pemenune ontummzamuoHHsix 3amad B SciPy. Cuctembl IHHEHHBIX

ypaBHeHU. MaTpuyHble onepauuy. Panr u onpenennurens

Paznen 3. «Ontumuzanus U MaTpU4YHBIE pa3ioXKeHHs». YacTHble MPOU3BOJHBIE U

rpaguent. KacarenpHas TJIOCKOCTh M JIMHEWHOE TpubamkeHne. ONTUMHU3ANMS HETIaIKUX




¢ynkuuii. Metonq uMuTanMM OTXHra. ['eHeTMueckue anropuTMbl U IuddepeHnuanbHas
sBomtonus. Hennep-Mun. [pubnmkenne MaTpuiieid MEHbILETO paHra.

Paznen 4. «CnyuaiiHocThy». Cly4allHOCTh B TEOPHUHU BEPOSITHOCTEM U CTATUCTHUKE.
CBoiicTBa BepOSATHOCTH. YCiOBHas BeposTHOCTb. OIEHKa paclpeleneHuss MO BBIOOPKE.
Baxnble  xapakTepuCTMKH  pacupeneneHuid.  LleHTpanbHas

npelenbHas — Teopema.

I[OBepI/ITeJIBHbIe HHTCPBAJIbI.

5.2.2. ConeprkaHue TUCIUILIMHBI TI0 BUIaM YYCOHBIX 3aHATHMA.

JleknmuoHHbIE 3aHATHSA

Tabmuna 5.2.1

Ne /ri | Homep paspena TUCIUTLTHHBL O6rem, Tac. Tema JIeKIuu
O®O0 | 3®0 | O30
1 1 2 - - Baenenue
2 2 6 - - Bubnuoteku Python u nuneiiHas anre6pa
3 3 6 - - OntuMu3aiys ¥ MaTPUYHbIC PA3TI0KEHHS
4 4 4 - - CnyuaiiHOCTB
Hroro: 18 - -
IlpakTH4yeckue 3aHATUSA
Tabnwma 5.2.1
Ne i/t | Homep pasnena AUCITUILTHHEL O6rem, Tac. HauMeHOBaHHE MPAKTHYECKUX 3AHATHI
ODO | 300 | O30
1 1 8 - - Brexaenue
2 2 10 - - Bbubnuorexn Python u nuneiinas anredpa
3 3 8 - - OnruMuzays ¥ MaTpUYHbIC Pa3IoKeHHs
4 4 8 - - CiyuaitHOCTb
HUroro: 34 - -
JlaGopaTopHble padoThI
Jlabopamopnvie pabomul yuebHbLM NIAHOM He BPe0yCMOMPEHbl
CamocroaTeabHasd paﬁoTa CTya€eHTa
Tabnmma 5.2.4
No Homep O0bem, yac.
i paszzaena 000 | 300 | 0300 Tema Bun CPC
JUCLIUTUIMHBL
1 1 3 B Biesentie IMoxroroBska x
MPAKTHYECKUM 3aHSITHIM
2 2 10 ) Bbubmorexu Python n [ToaroroBka k
JvHelHas anrebpa MPAKTHYECKUM 3aHSATHIM
3 3 10 ) OnTuMH3aIist 1 MAaTPHYHbBIE Ioaroroska
pasoKEeHUs! MPAKTHYECKUM 3aHATHIM
4 4 10 ) CryuaitHocTs IoxroroBka
MPAKTHYECKUM 3aHSATHIM
5 14 23 ) [ToaroroBka K KOJUIOKBUyMam IToaroroBka k
KOJJIOKBHYMaM
6 14 3auer
Hroro: 56 -




5.2.3. IlpenogaBaHue IUCUUIUIMHBI/MOAYIS BEAETCS C NPUMEHEHUEM CIIEAYIOMINX
BUIOB 00pa30BaTEeNbHBIX TEXHOJIOTHH:

—  BHByalm3anus y4eOHOro marepuana B OQUCHOM IaKeTe B JHUAJIOTOBOM pPEKHME
(JIeKITMOHHBIE 3aHATHS);

— paboTa B MaJIbIX Tpymmnax (MpaKTHYECKUE 3a1aHMs);

—  UHIUBHIyaIbHBIC 3aaHus (IPAKTUYECKUE 3aJaHuU).

6. TemaTHKa KypcOBBIX Pa0OT/IPOEKTOB
Kypcosvie pabomvi/npoexmul yuebHbLM NIAHOM He NPedyCMOMpeHbl
7. KoHTpoJbHBbIe padoThl
Konmponvnvie pabomol yuebnvim nianom ne npedycmompeHtul
8. OueHka pe3yJbTaTOB OCBOECHHS THCIIHIITHHBI/MOTYJIsI
8.1. Kpurepun orieHMBaHUSI CTENEHH TOJHOTHI M Ka4€CTBA OCBOCHUSI KOMITETCHIIUH B
COOTBETCTBHUH C TUIAHUPYEMBIMH pe3yiIbTaTaMu 00ydeHus npuBeneHs! B [lpunoxennn 1.

8.2. PelituHroBass cucreMa OIICHMBAHHUSA CTEIEHU IMOJHOTHI M KAayeCTBAa OCBOEHUSI
KOMIIETEHIINH 00yJaromuxcsi oyHou (hopMbl 00yueHus npejcTabiieHa B Tadmuie 8.1.

Tabmuua 8.1
Ne /m Buiel MeponpusATHIA B paMKax TEKYIETO KOHTPOJIS | KonmuectBo 6amios
1 Texymuas aTTecTanus
Pabora Ha IpaKTHYECKUX 3aHATHIX 0-10
KomnokBuym 0-10
HTOTO 3a nepByr0 TEKYIIYIO aTTECTAIHIO 0-20
2 TekyIas aTTecTanys
Pabora Ha IpaKTHYECKUX 3aHATHIX 0-20
KomnokBuym 0-20
HTOI'O 3a BTOPYIO TEKYIIYIO0 aTTECTALHIO 0-40
3 TekyIas aTTectanus
Pabora Ha IpaKTHYECKUX 3aHATHIX 0-20
KomnokBuym 0-20
HUTOI'O 3a TpeThIO TEKYIIYIO aTTECTALIUIO 0-40
BCEI'O 0-100

9. YueOHO-MeTOANYECKOE U HH(POPMAIIMOHHOE 00ecnieyeHne TUCIHIINHbI/ MOAYJIsS
9.1. I[lepedeHp peKOMEHIyeMOM TUTEepaTyphl peacTanieH B [Ipunoxenun 2.
9.2. CoBpemeHHble TpodecCHOHANbHBIE 0a3bl JaHHBIX W WH(POPMAIMOHHBIE
CIIPABOYHBIE CUCTEMBI (1epeyuciums).
— CobctBennas nmonnotrekcroBas 6a3a (IT6/1) BUK TUYVY http://elib.tyuiu.ru/

— Hayuno-texanueckas 6ubnuoreka ®I'AOY BO PI'Y Hedtu u raza (HUY) um.
WM. I'yoxuna u ®I'6OY BO «TUY» http://elib.gubkin.ru/
— Hayuno-texauyeckas oudanoreka ®I'6OY BITO YI'HTY http://bibl.rusoil.net




—  Hayuno-rexnnueckas oubnmorexka ®I'bOY BIIO «YXTHHCKUI TocyaapCTBEHHBIN
TexHu4Yeckui yausepcuter» http://lib.ugtu.net/books

— baza mannbix KoHcynbTaHT cTyneHTa «DIEKTpOHHAS OMOIHOTEKA TEXHHYECKOTO
By3a» http://www.studentlibrary.ru

—  DuextpoHHo-0ubnmoreunas cucrema IPRbooks http://www.iprbookshop.ru/

— 000 «M3nareasctBo JIAHB» http://e.lanbook.com

— 000 «dnekrporHoe u3matensctBo FOPAMTY www.biblio-online.ru»

— 000 «PYHDBb» http://elibrary.ru/

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

— HamumonanbHas anekTpoHHass OMOIHOTEKA

9.3. JIunieH3MOHHOE ¥ CBOOOTHO PacIpOCTPaHsIEMOE ITPOTrPAMMHOE 00eCIIeueHUE, B
T.4. OTEYECTBCHHOI'O IIPOU3BOJICTBA.

—  Microsoft Windows;

— Microsoft Office Professional Plus;

—  Python;

— Anaconda;

-  GIMP

10. MarepuajbHO-TeXHHMYeCKoOe o0ecneyeHne JHCHUIIMHbI/MOLY I
[Tomemienust sl MPOBEACHUS BCEX BHUJIOB pabOTHI, MPETYyCMOTPEHHBIX YYEOHBIM
IUTAHOM, YKOMIUIEKTOBaHBI HEOOXOTUMBIM OOOPYIOBAaHHEM M TEXHHYECKHMH CPEICTBAMHU

00y4eHwusl.
Tab6muna 10.1
Ilepeuens 0bopymoBaHus, [epedyeHp TEXHUYECKHIX CPEACTB OOYUICHHS, HEOOXOAUMBIX IS
Ne /m HEOOXOIUMOTO IS OCBOEHMUS JUCIUIIINHBI
OCBOEHHS JUCLUUILINHBI (IeMOHCTpaIIOHHOE 000PYIOBaHE)
KoMriekT My IbTHMETUITHOTO 000pYIOBaHHS: IPOCKTOP, IKPaH,
1 - KOJIOHKH, MHTCPAKTHBHAA JOCKA, NIEPCOHAJIbHBIC KOMIIBIOTCPHI.
JlokanpHas n KOpIopaThBHAS CCTh.

11. Meroanueckue ykazanus no opranusanuu CPC

11.1. MeToauueckue yKka3aHus 110 MOATOTOBKE K MIPAKTUYECKUM 3aHITHSIM.

[IpakTHyeckue 3aHATHS CIIOCOOCTBYIOT YIIIYOJEHHOMY M3YYEHUIO AUCHUIUIUHBI U
CIIy’)KaT OCHOBHOW (OpPMOH IOJBEJCHUS HTOTOB CAaMOCTOATENBbHOM pPabOThl CTYAEHTOB.
OcHOBHas 1IeJb NMPAKTHUECKUX 3aHATHH 3aK/I0YaeTcss He TOJIBKO YIIyOUTh M 3aKpenHTh
TEOPETUYECKHE 3HAHUSA, HO U CPOPMUPOBATH MPAKTUYECKUE KOMIIETEHIIMH, HEOOXOIUMbIE
OyIyIINM CTICITHATICTAM.

Ha mnpakTtuyeckux 3aHATUSAX MPHUBETCTBYETCS aKTHBHOE ydacTHe B OOCYXKIEHUU
KOHKPETHBIX CUTYyallud, CIIOCOOHOCTh HAa OCHOBE IOJIYYEHHBIX 3HAHUN HAXOIWUTh Hauboiee
3QGEeKTUBHBIE  PELICHHs MOCTaBIEHHBIX MpoOJIeM, YMETb HAXOAWUTh  IIOJIE3HBIH
JIOTIOJTHUTEIBHBIN  MaTepuaa 1o TeMaTuke 3aHsATHid. OOydarommMmcs pEeKOMEHIYEeTCs
CJIEIyIOIas CXema IOATOTOBKY K 3aHATHUIO:




1. ITpopaboTaTh KOHCIEKT JEKIUii;

2. I3yunTh peKOMEH0BAaHHYIO JINTEPATYPY;

3. Ilpu 3aTpyaHeHUAX cPOPMYINPOBATH BOIIPOCH! K IIPENOIaBaTEIIO

4. Ilocne BBINOJHEHMS MPAKTHUYECKONH PaOOTBl OPOPMHUT OTYET U MOJATOTOBUTHCS K
3aluTe.

11.2. MeTtoauueckue yKa3aHusl 10 OPraHUu3alii CaMOCTOSITENIbHOM paOOTHI.

CamocrosrenbHas paboTta sBISETCS OAHON M3 BakHEHIIMX (GopM u3ydeHHs JH000MH
qucuuIuiMHbl. OHAa TO3BOJIIET CHCTEMAaTH3MpPOBATh W YIIIYOUTh TEOPETUYECKHUE 3HAHUS,
3aKpeNUTh YMEHUS M HaBBIKM, CHOCOOCTBYET Pa3BUTHIO YMEHMH IOJIb30BAThCS HAY4YHOH U
yueOHO-MeToiu4yeckoil  nuTepaTypoi. Ilo3HaBaTenbHas  JEeSATENBHOCTH B IpoliEcce
CaMOCTOSITENIbHOW PaboThl TpeOyeT OT MarucTpaHTa BBICOKOI'O YPOBHS AKTUBHOCTH H
CaMOOPraHN30BaHHOCTH.

B yueOHOM mporecce BbIIENAIOT JABa BUJA CAMOCTOSTENbHON paboThl: ayAUTOpHAs U
BHEAYIUTOPHASI.

AymuTopHas caMocTosITelIbHass padoTa MO JUCLUUIUIMHE BBINOJHAETCS Ha y4eOHBIX
3aHATHSIX 110J1 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IPENOJIABATEINS U IO €T0 3a/1aHuI0.

BaeaynutopHas camocTtosATenbHas paboTa  CTYAEHTOB IpeJCTaBiseT  coOoi
JIOTUYECKOE IMPOJOJDKEHUE ayJAUTOPHBIX 3aHATHH. 3aTpaThl BPEMEHU Ha BBINOJIHEHHUE STOU
paboThl pernaMeHTHpPYIOTCS pabounM y4deOHbIM IIaHOM. Pexxum paboThl BBIOMpaeT cam
oOyuaronuiicss B 3aBUCUMOCTH OT CBOUX CIIOCOOHOCTEN U KOHKPETHBIX YCIOBUI.

CamocrosTrenbHas paboTa MOXET OCYLIECTBIATHCS HMHAWBUAYAIBHO WM TPYNIaMU
MarucTpaHTOB B 3aBUCHUMOCTH OT L€IHM, 00be€Ma, KOHKPETHOM TEMaTUKHU CaMOCTOSITEIIbHON
paboThl, YPOBHS CII0)KHOCTH, YPOBHS YMEHHH 00yUYarOIIUXCSl.

CamocrosiTenbHas paboTa BKIIOUaeT B ce0st pabOTy ¢ KOHCIEKTOM JIEKIUI, U3y4YeHHE
U KOHCIEKTUPOBaHME PEKOMEHIYyeMOHl  JIuTepaTypbl, IOArOTOBKAa  MYyJIbTUMeIUa-
COOOIICHNI/OKIIAIOB, TIOATOTOBKA pedepara, TECTUPOBAHKE, PEUICHUE 3a1ad U yIPAKHECHUN
no oOpa3ly, peuleHHe BapHAaTUBHBIX 3ajay, BBIIOJHEHHME 4YEpTEeKeH, CXeM, pacueToB
(rpadmyeckux paboT), pelIeHne CUTYallMOHHBIX (MpOQecCHOHANbHBIX) 3a1a4, MOATOTOBKA K
JIENIOBBIM UIpaM, NPOEKTHUPOBAHME M MOJEIUPOBAHUE DPAa3HbIX BUAOB M  KOMIIOHEHTOB
npohecCuOHANBHON e TeNIbHOCTH, HaAyYHO-HUCCIIEI0BAaTENIbCKYIO paboTy U Ap.

KoHTponb pe3ynbTaToB BHEAyAUTOPHOW CAMOCTOSTENBHOW pPabOThl MarucCTpaHTOB
MOJKET OCYUIECTBIIATHCA B Ipeleiax BpPEMEHH, OTBEICHHOTO Ha 00s3aTelibHble y4yeOHbIE
3aHATUS 0 JUCLUUIUIMHE W BHEAYIUTOPHYIO CaMOCTOSTEIbHYI paboTy MarucCTpaHTOB IO
JTUCIUIINHE, MOXET IMPOXOINUTh B TUCbMEHHOMN, YCTHOM U cMelaHHOW (opMme.



[Tpunoxxenue 1

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

JucuuiuinHa: Maremaruka u Python ayis ananu3sa 1aHHBIX
Hamnpasnenue noaroroku: 12.03.01 ITpudopoctpoeHue

Hanpasnennocts/mpoduiis: [Ipu6Gopsl, METOIbI KOHTPOJIS U AMATHOCTHKH

Ko xomnereHninu

Kona u nammeHnoBanue

Ko n HanmmeHoBanne

Kpurepun onieHHBaHHS pe3yIbTaTOB 00yICHUS

HHAWKaTOpa pe3ynbpTata 00y4eHus 1-2 3 4 5
JOCTIDKEHUS 10 JUCTIUIUINHE
komnereHumu (MIAK)

YK-1. Cnocoben YK-1.1. 3Hatb: 31 akryanbHble | He 3HaeT aktyanbHble | 3HAST Ha HU3KOM 3HaeT Ha CpesTHEM 3HaeT B
OCYIIECTBIISATh OcyIiecTBIsIET BBIOOP | MCTOYHHKH WMCTOYHUKHU YpOBHE aKTyaJbHbIC YpOBHE aKTyallbHbIC COBEPIIEHCTBE
TIOWCK, AKTyaTbHBIX HHPOPMAITUH O HHPOPMALIUH O HUCTOYHUKH HUCTOYHUKHU aKTyaJbHbIC
KPUTHYICCKHI POCCHICKHX U COBPEMEHHBIX COBPEMEHHBIX uHpOPMAIIUHU O uH(pOpMAITHH O HUCTOYHUKHU
AQHaAJIU3 U CUHTE3 3apyOeKHBIX 6ubamnorekax Python 6ubmnorekax Python COBPEMEHHBIX COBPEMEHHBIX uHpopmanuu o
UHpOpMAaINH, HCTOYHHKOB, a TaK )K€ | IUIS aHAJIM3a JaHHBIX IUTS aHAJIN3a JaHHBIX oubmorexax Python o6ubimorexax Python COBPEMEHHBIX
MPUMEHSTD TIOUCK, cOOp 1 JUTS aHaJIN3a JaHHbBIX JUTS aHaJN3a JTaHHbBIX 6ubamoTexax Python
CUCTEMHBIN 00paboTKy JUTS aHaJIN3a TaHHBIX
MTOAXOM, ISt nHpOpMAINH, Ywmets: V1 He ymeer YMeeT Ha HU3KOM YMeer Ha cpenHeM YwMmeer B
peteHus HEOOXOIUMOH ISt OCYILIECTBIIATh MOVCK, | OCYIICCTBIIATH IIOMCK, | YPOBHE OCYIICCTBIATH | YPOBHE OCYIICCTBIATH COBEpILCHCTBE
MOCTaBIICHHBIX perreHus cOOp U MOATOTOBKY cOOp U IIOATOTOBKY TTOUCK, cOop 1 TTOHCK, cOop 1 OCYILIECTBIISTh TTOWCK,
3a1a4 IIOCTABJIEHHOM 3a/ja4 | NaHHBIX JUIS aHalu3a | JaHHBIX JUIS aHAIHU3a MTOJITOTOBKY TaHHBIX MMOJITOTOBKY NAHHBIX I | cOOp ¥ MOJTOTOBKY

JUTS aHAIU3a

aHaJIM3a

JNAHHBIX JUIS aHAJIU3a

Bnagets: Bl
HaBBIKAMU
MOJIrOTOBKH U
00paboTKH JaHHBIX
cpencteamu Python

He Brnageer HaBblkamu
MOJITOTOBKH U
00pabOTKU JAHHBIX
cpenctBamu Python

Bnaneer Ha HU3KOM
YPOBHE HaBBIKAMU
MOJITOTOBKHU H
00paboTKN JaHHBIX
cpenctBamu Python

Bnaneer Ha cpegHem
YPOBHE HaBBIKAMU
IIOATOTOBKH U
00paboTKN JaHHBIX
cpenctBamu Python

Bunageer B
COBEPIICHCTBE
HaBBIKAMU
MOJITOTOBKU U
00paboOTKN JaHHBIX
cpencreamu Python

VK-2. Cnocoben
OTIPEeNIeNATh KPyT
3aja4 B paMKax
IMOCTaBJICHHOMI
LENN U BEIOUpaTh
OIITUMaJIbHEIE

VYK-2.1. IIpoBoaur
aHaJIN3 ITOCTABJIEHHOMN
ueny u GopMyIupyer
COBOKYITHOCTB
B3aMMOCBSI3aHHBIX
3a71a4, KOTOphIC

3Hath: 32 3Tansl
MHTEIUIEKTYaIbHOTO
aHaau3a JaHHBIX,
THIIOBBIE 3a7a4i
aHaJIN3a JaHHBIX

He 3naer sramsl
HMHTEJUICKTYaJIbHOTO
aHalIM3a JaHHbBIX,
THIIOBEIC 3a1aYH
aHaJIn3a JaHHBIX

3HaeT Ha HU3KOM
YPOBHE 3TAITbI
HWHTEIUIEKTYalIbHOTO
aHaJIu3a JaHHbBIX,
THUIIOBLIE 3a7a4d
aHaJIn3a JaHHBIX

3HaeT Ha cpeTHEM
YPOBHE 3TAITbI
HWHTEIUIEKTYaIIbHOTO
aHanu3a JaHHBIX,
TUTIOBBIC 33724l
aHaJM3a TaHHBIX

3Haer B
COBEPIIIEHCTBE ATAIBI
HWHTEIUIEKTYalIbHOTO
aHajau3a JaHHBIX,
THIOBLIE 3374l
aHaJIn3a JaHHBIX




KO[[ KOMIICTCHIIMH

CITOCOOBI UX
pelIeHus], UCX0as
13 JEHUCTBYIOIUX
IIPaBOBBIX HOPM,
AMCIOIIIXCS
pecypcoB u
OrpaHUYEHUN

Kon v HanMeHoBaHHE
UHAUKATOpa
JTOCTHKEHMSI

kommeTermn (1K)

HEOOXOIUMO PEIINTh

JUTSL €€ TOCTHIKEHMS

KOZ( 1 HAMMCHOBAHUC

Kpurepun olieHrBaHus pe3yIbTaTOB 00yYeHHUs

pe3ynbTara o0ydeHus 1-2 3 4 5

10 AUCTUILTIHE
Ymers: Y2 He ymeer YMeer Ha HU3KOM VYMeeT Ha cpenHeM YwMmeer B
(hopMynHIpoBaTH (hopMynHpOBaTH YpOBHE ypoBHE (POPMYIHPOBATE | COBEPIICHCTBE
3aJa4uy aHaIn3a 3aJa4yd aHaINn3a (hopMynrpoBaTh 3aJa4y aHaIN3a JaHHBIX | (OPMYIHPOBAThH

JTAHHBIX B paMKax
MOCTaBJIEHHOM LIETN

JTAHHBIX B paMKax
IOCTABJICHHON LIEIH

3aJa4v aHaJiu3a
JAaHHBIX B paMKax
MOCTaBJCHHOM LEIn

B paMKax IOCTaBJICHHON
Lenn

3aJla4yv aHaJiu3a
JAaHHBIX B paMKax
MOCTaBJICHHON LIeIH

Bnagers: B2
HaBBIKAMU aHAJIM3a
JTAHHBIX CPEICTBAMHU
Python

He Brnaneet HaBbIKamMu
aHaIM3a JaHHBIX
cpenctBamu Python

Biageer Ha HU3KOM
YPOBHE HaBBIKAMH
aHajIn3a JaHHbIX
cpenctBamu Python

Bnaneer Ha cpeHeM
YPOBHE HaBBIKAMH
aHaJIn3a JaHHbIX
cpenctBamu Python

Bnaneer B
COBEpIIECHCTBE
HaBBIKAMHU aHaJIWU3a
JTaHHBIX CPEJCTBAMU

Python
VYK-2.2. Beibupaer 3Hath: 33 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeHEM 3Haer B
ONTHUMANBHBIN CIOCOO | COBPEMEHHBIE COBPEMEHHBIE YPOBHE COBPEMEHHBIC | YPOBHE COBPEMEHHBIC COBEPIIICHCTBE
pelIeHus 3a1ad, OUOIMOTEKH 1 OUOIMOTEKH K OHOJIMOTEKH M METOJbI | OMOIHMOTEKH U METOIBI COBpPEMCHHBIC

UCXOJS U3
HMEIOIINXCS PECYPCOB
1 OTpaHUYEHU

MeToael Python mis
aHAJIN3a JaHHBIX

MeToas! Python mis
aHAJIN3a JaHHBIX

Python mis anamusa
JAHHBIX

Python mis anamusa
JAHHBIX

OMOINOTEKHU U
metoasl Python s
aHaJau3a JaHHBIX

Ymets: Y3 BEIOUpaTh
ONITHMaJIbHbIC
6ubnuoTexku u
METOBI, UCXOS U3
HMEIOIIUXCS PECYPCOB
Y OTpaHUYEHUN

He ymeer
OCYIIIECTBIISATD ITOHCK,
cOOp ¥ TOATOTOBKY
JIAHHBIX JIJIs aHAJIH32a

YMeeT Ha HU3KOM
YpOBHE OCYIICCTBIATH
MIOHUCK, cOOp U
MOJITOTOBKY JaHHBIX
JUUISL aHAJIK3a

VMeer Ha cpeHeM
YPOBHE OCYIIECTBIISATH
MIOHUCK, cOOp U
MOATOTOBKY JAaHHBIX JJIS
aHaITN3a

Vmeer B
COBEpILICHCTBE
OCYIIECTBIISATh IMOKCK,
c60p U MOATOTOBKY
JAHHBIX [IJIS aHATU3a

Buagers: B3 He Bnaneer naBeikamu | Biageer Ha HU3KOM Bunaneer Ha cpeHeM Bunageer B

HaBBIKAMU HCIIOJIb30BaHUS YPOBHE HaBBIKAMU YPOBHE HaBBIKAMU COBEPILICHCTBE

WCTIOJb30BaHUS Pa3IUIHBIX UCIIOJIb30BAHHS UCIIOJIb30BAHHSI HaBBIKAMU

pa3IMIHBIX OMONMOTEK ¥ METOJIOB | Pa3IHYHBIX Pa3IHYHBIX OMONMOTEK U | MCIIOB30BAHHS

6ubmorek u meronos | Python 6ubimoTeK U MeToI0B | MeTonoB Python Pa3THYHBIX

Python Python OHMOIMOTEK U METOJIOB

Python

TIKC-3. Cnocoben | IIKC-3.2. 3HaTe: 34 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeJHEM 3HaeT B
UCIIOJIb30BaTh PaspabatsiBacT MaTeMaTHICCKUE MaTeMaTHYCCKUE YpOBHE YpOBHE MaTeMaTHYECKUE | COBEPIICHCTBE
COBpPEMECHHBIC KOMIIBIOTEPHBIE METOBI 1 METOBI 1 MaTeMaTHYECKUE METOJIbI ¥ OMOITHOTEKH MaTeMaTHYCCKUE
MHPOPMALIMOHHBIE | MOJIENH 6ubmmorexkn Python, 6ubmmorexku Python, MeToibl U oubnrotekn | Python, ncmosnb3yembie METO/Ibl U
TEXHOJIOTHUHU U TEXHOJIOTHYECKUX WCIIOJIb3YyEMbIE IPU WCIIOJIb3YEMBIE TIPU Python, pH pazpadboTke oubanorexu Python,
MIPHUKJIaTHBIC MIPOIIECCOB H paspaboTke paszpaboTke HCIIOJIb3YEMBIE TIPH KOMIIBFOTEPHBIX HCIIOJIb3YEMBIEC TIPH
POTPaMMBI TIPH 00opymoBaHUs KOMIIBFOTEPHBIX KOMITBIOTEPHBIX pa3paboTke Mojienelt aHaIu3a pa3paboTke
MOJICIIUPOBAHUH U MojIeTiel aHanmu3a MOIeJICH aHaIu3a KOMIIBFOTEPHBIX JAHHBIX KOMITBFOTEPHBIX

pa3paboTke
TEXHOJIOTUUECKUX

JaHHBIX

JaHHBIX

MOJIEJICH aHaJIn3a
JIAHHBIX

MOJIeJIeH aHaIu3a
JIAHHBIX




KO[[ KOMIICTCHIIMH

KOIL 1 HAMMCHOBAHUC

KOZI 1 HAMMCHOBAHUC

Kpurepun olieHrBaHus pe3yIbTaTOB 00yYeHHUs

HHAMKaTOpa pe3ynbTara o0ydeHus 1-2 3 4 5
JOCTHKEHHA 10 AUCTUILTIHE
kommeTermn (1K)

IIPOLIECCOB U Ywmers: V4 He ymeer npumessiTh | YMeeT Ha HU3KOM VYMeeT Ha cpenHeM YwMmeer B

000pyIOBaHUS MPUMEHSTH MaTeMaTHIECKHe YPOBHE NIPUMEHATH YPOBHE MIPUMEHSTH COBEPIIICHCTBE
MaTeMaTHIECKHe METOJIBI U MaTeMaTHIECKHe MaTeMaTHIECKHe TIPUMEHSATD
METOBI 1 6ubmmotexku Python METOIBI ¥ OMOINOTEKH | METOIBI U OMOINOTEKH MaTeMaTHYECKHE
oubmmoreku Python U pa3paboTKH Python ms Python mis paspaGoTku | MeTOMBI U
JUIs pa3paboTKu KOMITBIOTEPHBIX pa3paboTku KOMIIBIOTEPHBIX 6ubmmorexu Python
KOMITBIOTEPHBIX MoJiesiell aHau3a KOMITBIOTEPHBIX MoJierniell aHanm3a JUIs pa3paboTKu
MoJiesiel aHau3a JIAaHHBIX MoJieriell aHanm3a JTAHHBIX KOMITBIOTEPHBIX
JAaHHBIX JTAHHBIX MoJIeNiel aHaIu3a

JaHHBIX
Bnaners: B4 He Bnaneer HaBeikamu | Biageer Ha HU3KOM Bunageer Ha cpeiHeM Bunapgeer B
HaBbIKAMHU peanuzanyy Mojeneil | ypoBHE HaBBIKAMHU YPOBHE HaBBIKAMH COBEPIIICHCTBE
peanu3anyy MOeNel | aHaiIM3a JaHHBIX peanuzanuy MoeNnell | peann3alyuy MOJeNeH HaBBIKAMHA
aHaIM3a JaHHBIX cpenctBamu Python aHaNM3a JaHHBIX aHaNM3a TaHHBIX peanuzanuy Mozeei
cpenctBamu Python cpencrBamu Python cpencrBamu Python aHaNIM3a JaHHBIX
cpeactBamu Python

[IKC-6. ITIKC-6.2.

CriocoOHOCTB K PaspabatriBa

TMOUCKY 1 €T MaTCMAaTHYCCKHEC

paspaboTke MeTOJIbI 00paboTKH

HOBBIX ME€TO0B HepBPI‘-IHOﬁ

KOHTPOJISL HHpOPMALIUY IS

KayeCTBa U BBISIBIICHUS

JAUArHOCTUKHU JAUAarHOCTUYCCKUX

MaTepuaoB 1 MIPU3HAKOB

U3JIeINH







KAPTA

[Tpunoxenue 2

ofecneyeHHOCTH XHCIHHIUIHEBI (MOXYJIs) yueOHOl N y1e0HO0-MeToAHYeCKOii JIHTePATY poii

Jlucruruinaa: Maremaruka u Python juis ananmsa 1aHHBIX

Crenunansrocts: 12.03.01 ITpubGopocrpoenne
Crerpamusarus: [IpuGopbl, METOIbI KOHTPOJIS M AMArHOCTHKH

Ne
n/n

Hazanue yueGHOro, yueGHO-METOAHYECKOr0 Konuuectso KoHTHHTreHT
H3JaHus, 9K3eMIUIAPOB | oOyuarowmxcs,
aBTOp, U31aTeIbCTBO, BH H3IaHMUS, TOJ H3JaHU B BUK HCTIOJb3YIOLINX
yKa3aHHYIO
nuTepaTypy

ObecneueHHOC
Tb
o0yuatoluxcs
JIUTEPATypoii,
%

Hanw

INEKTPO!

BapHaH
9BC (

bospuuuo, M. I. BeluucautenbHble METOJbI
anrebpbl M ananusa: ydeGHoe mocobue / M. T.
Bospwnnos. - CapatoB: BysoBckoe oGpasoBanue,
2020. - 225 c.
http://www.iprbookshop.ru/93065.html

op* 30

100%

Tponuu, M. I1. OcHOBbI NpHKIaAHOM anreopi:
yueGHoe nocobue / M. IT. Tponuw. - 2-e u3n., crep.
- Cankr-ITerepOypr: Jlanb, 2020. - 288 c.
https://e.lanbook.com/book/139282

P 30

100

w

Kpamep, Tapanen  Marematuueckne  METO/b
cratuctuky / Fapanba Kpamep; nep.: A. C. MoHuH,
A. A. Iletpos; pen. A. H. Konmoroposa. - Mocksa,
WxeBck: PeryndpHas M XaoTHueckas JMHaMHKa,
HHCTUTYT KOMNBIOTEPHBIX Mccnenosanuit, 2019. -
648 c.

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

L) g 30

100%

Makkunnu, Yac Python u avanu3s nanueix / Vac
Makkunau. - Python u ananus nanubix, 2024-10-28.
- Capartos: [Ipodobpa3osanue, 2019. - 482 c.
http://www.iprbookshop.ru/88752.html

Op* 30

100

MeToibl  ONTUMH3ALMK: TEOPHUS M AITOPHTMBI:
yueGHoe nocobue wis By3os / A. A. Uepusk, C. A.
Bornanosuy, XK. A. Yepnsk, 0. M. Meteabckuii. -
2-e u3a., uenp. 1 gon. - Mocksa: FOpaiir, 2020. -
357c.

https://urait.ru/bcode/453567

AP* 30

100

Ilenyabko  B.M.  f3bik  nporpamMMHpOBaHHs
BBICOKOrOo ypoBHs Python. @yHKUMH, CTPYKTYpbl
JIAHHBIX, JOMOJHHUTEIbHbIE MOAYIH [DneKTpOHHBIN
pecype]: yueGHoe nocobue/ Ilemynsko B.M. -
DJIeKTPOH. TEKCTOBblE JAaHHble. - PocToB-Ha-/[oHy,
Taraupor: H3natensctBo IOxHoro ¢eaepaabHOro
yuusepcutera, 2017.- 107 c.- Pexum pocryna:
http://www.iprbookshop.ru

Op* 30

100

3apeyrowuii kadeapoit busnec-nHGOPMATHKH U MaTeMaTUKH
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JonosHeHus1 M UI3MEeHEHUSI
K paboueii mporpamMme TUCHUILTHHBI (MOTYJIs1)

Ha 20— 20 yueOHBI TOX

B pabouyto mporpammy BHOCATCS CIIEAYIOIINE TOTIOTHEHNUS (M3MEHEHN):

I[OHOJ'IHQHI/ISI N U3MCHCHUA BHECC:

(OoadcHOCmY, yUuenoe 386anue, cmenens) (noonucw) (U.0. Damunus)

Hononaenus (M3MeHEHUs) B pabovyI0 IporpaMMy paccMOTpPEHBI M 0J00pEHBI Ha 3aceJaHuu
kadenpsl buzHec-uHGOPMATHKY U MATEMATHKH

IIpoTokon ot « » 20 1. Ne
3aBenyronuii kadeapoi O.M. bapbakos
COI'/TACOBAHO:
W.o. 3aBenyromiero kadeapoit ®Pu3nku, METOAB! KOHTPOJISI U AUATHOCTUKU
K.P. Myparos

« » 20 T
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