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1. Heau u 321241 OCBOEHUS TUCUUILIHHBI/MOILYJIsI

lenp OUCHUIUIMHBI 3aKIIOYACTCS B OBIAJCHUHM CTYIEHTAMH OCHOBaMH pPalOTHI C
s3plkoM  Python B ananm3e JaHHBIX, pACHIMPEHUH TEOPETHYCCKOM M MPaKTUYECKON
MOJATOTOBKA B OOJIACTM MAaTeMaTHYECKOTO aHalu3a, JIMHEWHOH anreOpbl, METOJOB
ONTUMU3ALNH, TEOPUH BEPOATHOCTEH.

3ajaud TUCHUTIITUHBIL:

- OBjIaJeHue OocoOeHHOCTsIMH s3bika Python nnsi ananusa AaHHBIX, MPUHIMIIAMU
YTEHUS PA3JIUYHbBIX TaHHBIX;

- m3ydenue Python-6mbiamoTek, comepkamux OOJbIIOE KOJIMYECTBO HMHCTPYMEHTOB:
OT OBICTPBIX OINepanuii ¢ MHOTOMEPHBIMH MacCHBaMH [0 BHU3YalIM3alMd U peaau3aluu
pa3IMYHBIX MATEeMATHYECKUX METOJOB, B TOM 4YHCIIC JIMHCWHOH anreOpbhl Kak OCHOBHOTO
MaTeMaTUYeCKOTo anrnapara Jijis padoThl ¢ JaHHBIMHU,

- U3y4YE€HHUE METOJOB ONTHMM3AIMU KAK HAWIYYIIETO MHCTPYMEHTA JJIs ONpeaeiiCHUs
ONTUMAaJIbHBIX IAPAMETPOB CUCTEMBI,

- 3HAKOMCTBO C MATPUYHBIMH PA3JI0KEHUSIMH, KOTOpPBIE UCIHOJIB3YIOTCS MpHU
MIOCTPOEHUU PETPECCUOHHBIX MOJENEH, Ui YMEHBIIEHUS pa3sMEPHOCTU JAHHBIX, B
PEKOMEHIaTebHBIX CUCTEMAaX U B aHAJIN3€ TEKCTOB;

- pacimMpeHue 3HaHUI 0 0a30BBIX KOHIICTIIUSIX TEOPHH BEPOSTHOCTEH M CTATUCTHKH,
KOTOpBbIC HEOOXOJMMBI IS MOHUMAaHHS MEXaHHW3Ma padOThl MPAKTHUYECKH BCEX METOJIOB
aHaJIn3a JaHHBIX.

2. MecTo aucuuiimHbI/Moay s B crpykType OIIOII BO
JucuumivHa OTHOCUTCS K JUCHHUIUIMHAM 3iekTuBHoro wmonyns «Digital & IT.
MamwuaHOe oOOydeHHWe U aHaJM3 JaHHBIX» YacTH Yy4eOHOro IuIaHa, (opMHupyeMoit
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH.
HGO6XOI[I/IMBIMI/I YCJIOBUAMHU JJI1 OCBOCHUA OUCHUIIINHBI ABJIAIOTCA:

— 3HaHUE OCHOBHBIX MAaTPUYHON anreOpbl, MATEMAaTHYECKOTO aHallh3a, TEOPUU
BEPOATHOCTEN U MAaTEMaTUYECKON CTaTUCTUKHU;

— [IOHMMAaHHUE OCHOBHBIX IPUHIUIIOB AITOPUTMHU3ALUU U TPOrPAMMUPOBAHUS;

—  3HaHHE OCHOB sI3bIKa MporpaMMupoBanus Python;

— BJIAJICHUE HABbIKAMM HCIIOJb30BAHMS KOMIIBIOTEPHBIX TEXHOJOTUW U CPEICTB
00paboTKH HHPOpPMALIUH.

Conepxanue JUCHMIUIAHBI SIBISETCA JIOTUYECKUM TPOJOJIKEHUEM JTUCITUTUTMHBI
«MaremaTuka» 0a30BBIM 7Sl M3y4eHUs CleAyromux auciurummH monxyns «Digital & IT.
MamHHoe 00y4eHHMe U aHauu3 JaHHbIX». «MamumHHoe 0O0ydeHHe U BOIPOCHI
HMCKYCCTBEHHOTO HHTeUIeKTa», «Helponnsle cetn», «llpuknaansle 3amaum  aHanwmsa
JTAHHBIX .

3. Pe3yabTaThl 00yUeHHsI 10 JUCHHUILIUHE/MOLY IO
[Ipouecc n3yueHus: AUCUUIIIMHBI/MOYJISI HaNpaBjieH Ha (JOPMUPOBAHUE CIENYIOIINX
KOMIIETEHLINM:
Tabmuma 3.1

Kona u HanmMeHoBaHue

Kona u nammeHnoBanue
WHJMKAaTOpa JOCTUKEHUS

Kox n HanmeHOBaHME pe3yibTaTa 00ydeHus

KOMIICTCHIIN 10 AUCIUIIIINHE
! xomnereHi (M/1K) et
3uate: 31 CHHTAKCHC M YIIPaBIIAIONINE
VK-1.1. OcymectBnsier yip
KOHCTPYKINH si361Ka Python
BBIOOP aKTyalbHBIX
. Ywmeth: Y1 pazpabarbiBaTh NPUKIIATHBIE
POCCHICKHX U 3apyOeKHBIX
YK-1. Cnocoben MIPOTPaMMEI Ha SI3BIKE IPOTPAMMHUPOBAHHS
HUCTOYHHKOB, a TaK K€ ITOUCK,
OCYIIECTBIISITh MTOUCK, Python
cOop u 06paboTKy

KPUTHYECKHUI aHAIU3 U
CHHTE3 HH(pOpMaInH,
MPUMEHSTH CHCTEMHBIH

Brnaners: B1 HaBbIkamu pa3paboOTKH
MPWIOKEHUH ¢ BHCITHUMH UCTOYHUKAMHU
JTAaHHBIX (TeKCTOBEIMHU (haiimamu, xml-

“HpOpMAILUHU, HEOOXOTUMOM
JUTSL PEIICHUS TIOCTABJICHHOM
3a7[a4u.

HOAXOM JJIsl pEIIEHUS daitnamu
NOCTaBJIEHHbIX 3a]a4 VK-1.2. Cucremarusupyer 1 | 3HaTb: 32 OCHOBHBIE CTAHIAPTHBIE MOIYIH U
KPHTHYECKH aHAJIU3HUPYET 6ubauorexu B Python

uH(pOpMaLUIO, IOIY4YeHHYI0 | YMeTh: Y2 HCIHOb30BaTh KaK CTAaHAAPTHEIC,
13 pa3HbIX HICTOYHUKOB, B TaK M JONOJHHUTEIbHbIE MOAYIIH,




COOTBETCTBUH C
Tpe6OBaHI/I$IMI/I " yCJIOBUAMU
3aga4u

pacliupCHUA U NAKCThI

Bnanets: B2 TexHOIOrMSIMH ITOMCKA JAHHBIX
M OIICHKH MX Ka4ecTBa

VK-1.3. Ucniomezyet
METOJMKU CHCTEMHOTO
MOAXO0Ja PH PEICHUH
MIOCTABJICHHBIX 33124

3HaTb: 33 0coOeHHOCTH pa3pabOTKH
HPHKJIAIHBIX IPOrpaMM Ha si3sike Python

Ymets: Y3 co3maBaTh COOCTBEHHBIE MOTYITH
1 UMIIOPTHPOBATh UX

Bnanmers: B3 mpakTuuecKnMu HaBBIKAMHA
WCTIONB30BaHU HA0Opa OMOINOTEK S3bIKa
Python mst mpukmagHeIX 3a1a4 B 001aCTH
aHajn3a JaHHBIX

VK-2. Cnocoben
OTIpeJIeNIATh KPYT 3a7a4 B
paMKax MOCTaBJICHHOH 1eNn
Y BBIOUpATh ONTHMAaJIbHBIC
CHoCcOOBI UX peIIeHuS,
HCXO[ISl U3 ICHCTBYIOLIUX
MIPaBOBBIX HOPM,
MMEIOLINXCS PECYPCOB U
OrpaHUyeHui

VK-2.1. IlpoBoaut ananus
MOCTABJIEHHOM LIEN U
(bOpMYITHPYET COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 33134,
KOTOPBIC HEOOXOAUMO
PELINTE [UIS €€ JOCTHKCHHUS.

3uate: 34 crienuanM3upOBaHHBIC
OMOIMOTEKH IS aHAJIN3a JaHHBIX

Ymets: Y4 pazpabarbeiBaTh IPUIOKEHUS U
cOOCTBEHHBIX OMOJIMOTEK Ha si3bIKe Python

Brnaners: B4 BEICOKOYpOBHEBBIMH SI3BIKAMHU
nporpammupoBanust Python,
COOTBETCTBYIONIUMH OMOIHOTEKAMU
(NumPy Pandas, SciPy) u
cnenuanu3upoBaHseM [10

VYK-2.2. Beioupaer
ONTUMAJIBHBIN CIIOCO0
pelIeHus 3a1a4, HCXOsl U3
HUMEIOIINXCS PECYPCOB H
OTpaHUYEHUN

3HaTh: 35 METO/IBI HHTEIIIIEKTYaJIBHOTO
aHaJM3a JaHHBIX, IMETh MPEICTABICHUE O
THIAX 33724, IMEIOIINX OTHOIICHUE K
aHAJIN3Y JaHHBIX JTHOO MOTECHIMAN IS
pELICHHUS ¢ IOMOLIBIO YKa3aHHBIX METOJIOB.

Ymeth: V5

MPUMEHSTh METO/Ibl HHTEIUICKTYaIbHOTO
aHaJM3a JIAHHBIX JUIS 33/1a4 B CBOCH
npo¢heCCUOHANBHOM 001aCTH, TPOBOIUTH
JIEKOMITO3HIIMIO CJIOKHBIX 3a/1a4 Ha OoJee
MPOCTHIE U TOIAIOIINECS PENIEHHIO
N3Yy4YCHHBIMH METOJaMU, COTIOCTABJIATH
Ha60pr JaHHBIX, OCYHICCTBJIATL Pa3JIMIHbIC
THUIIBI aHATIM3a U [IPOTHO3a C TIOMOIIIBIO
METO/I0B UHTEIUIEKTYAILHOTO aHAH3a
JIAHHBIX

Bmaners: B5

TEXHOJIOTUSIMU TIPOSKTHPOBAHHUS U
pa3paboTku 6a3 ¥ XPaHMIHII JAHHBIX U
HCIIOJIb30BaHMs 00Yy4YaIOIUX HAOOPOB
IAHHBIX

YK-2.3. Amanmsupyer
JIeHCTBYOIIIEE
3aKOHOJIATEJIbCTBO U
IpaBOBbLIC HOPMBI,
peryiupyronue 06J1acTb
poeCCHOHATBHOM
JeSITeIPHOCTH

3uats: 36

3HATh CIIOCOOBI COOPA M aHATHM3a UCXOIHBIX
JAaHHBIX IJI MTOCTAHOBKHU 3aJa4, peIIacMbIX
C MOMOII[BI0 METO/IOB HHTEIIEKTYAIEHOTO
aHaJIu3a JaHHBbIX.

Ymerb: Y6 IloHMMaTh Kak U3y4eHHbIE B
Kypce METO/Ibl pE€aIu30BaAHbI B
ucnons3yemoM I10.

Bnaners: B6
crioco0amMu HHTETPAIUH Pa3HOPOIHBIX
HAa0OPOB JTAHHBIX B €IHHOM XPaHITHIIEC.

TIKC-2 Cnocoben k
PYKOBOJICTBY BBIMIOJIHEHUEM
THUIOBBIX 3324
TaKTUYECKOTO
[UTAHUPOBAHUS
MPOM3BOJICTBA

IIKC-2.1 ucnons3yer
COBPEMEHHBIE METO/IbI
OpraHu3ali HayKOeMKOro
TIPOU3BOJICTBA U
XapaKTEPUCTUKHU TIEPEOBBIX
TIPOU3BOJICTBEHHBIX
TEXHOJIOTH I

3HaTh: 37 MPUHIMIBI pa3paboTKu
COOCTBEHHBIX MOJIyJIel 1 OUOINOTEK

VwMmers: Y7 co3paBaTh cOOCTBEHHEIE
MPIIOKEHUS M OMOIHOTEKH

Brnaners: B7 npumeHeHneM 1oiry4eHHBIX
3HAHUA B CBOEH JanbHenein
npodeccnoHaTBEHOM EATETHHOCTH C
HCTIOIb30BaHUEM CPECTB
mporpaMMmupoBanus Ha Python u
CHeNHaTH3UPOBAHHBIX OMOIMOTEK aHAIN3a
JAHHBIX




4. O0beM AUCHUNIMHBI/MOTYJISA

OO0mui 00beEM QUCHUILIMHBI COCTABIIIET 3 3a4eTHBIX eanHuIlbl, 108 gacos.

Tabnuna 4.1
AyIUTOpHBIC 3aHATHSA / KOHTAaKTHas padora,
®opma
Dopma Kypc/ Jac. CamocrosiTensHas .
POMEXXYTOYHOM
o0y4eHust | cemectp [Mpaktnyeckue | JlabopaTopHble paboTa, Jac.
Jlexumun aTTecTaluu
3aHATHS 3aHSITHSI
OYHasi 3/5 18 34 56 3a4eT

5. CTpykTypa u coaep:KaHue TUCHMIINHBI/ MOTY ISl

5.1. CtpykTypa AUCHUTIINHBI.

Tabmuma 5.1.1

CTpyKTypa OUCIUILUINHBI/MOTYIIS AyRHTOpHbIE
Ne 3aHATHS, Yac. CPC, | Bcero, Koz MJTK O1eHOYHBIE
n/u | Homep yac. | wuac. cpencrral
HaumenoBanue paznena | JI. | Ip. | Jla6.
pazjena
VYK-1.1. Komnoksuywm,
YK-1.2. Pabora Ha
YK-1.3. 1ab0paTOPHBIX
1 1 BBenenue 2 - 8 14 22 VK-2.1. 3aHATHIX
YK-2.2.
YK-2.3.
IKC-2.1
YK-1.1. Komnoxsuywm,
YK-1.2. Pabora Ha
YK-1.3. mab0paTOPHBIX
2 | 2 | Duomorem Pythony 6 | - | 10| 14 | 30 | VK2l | samsro
P VK-2.2.
YK-2.3.
IIKC-2.1
VYK-1.1. Komnoxsuywm,
YK-1.2. Pabora Ha
T p— YK-1.3. 71ab0paTOPHBIX
3 3 MATPUUHBIE PA3TOAKEHHS 6 - 8 14 30 YK-2.1. 3aHATHUIX
YK-2.2.
VK-2.3.
MKC-2.1
YK-1.1. Komnoksuywm,
YK-1.2. Pabora Ha
YK-1.3. mabopaTOPHBIX
4 4 Crny4aifHOCTB 4 - 8 14 26 YK-2.1. 3aHATHAX
YK-2.2.
YK-2.3.
IMKC-2.1
6 | 3auer - - - - - - -
Uroro: | 16 32 60 108 - -

5.2. ConeprxkaHue TUCIUATIITUHBI/MOTYIIS.
5.2.1. ConmeprkaHue pa3aenoB AUCHUTUIHHBI/MOAYIS (IUAaKTHUECKUE €AMHUIIBI).
Pasnen 1. «BBeaenue». Python — ojuH M3 rIaBHBIX WHCTPYMEHTOB CIEIHUAIUCTA B
Hayke O gaHHbIX. Lluknbl, ¢yHkumuu, rexepatopsl, list comprehension. @yHKIMM U HX
cBorictBa. [Ipenen n mponsBogHas. I'eoMeTpru4eCKuil CMBICIT TPOU3BOIHOM.
Pa3nen 2. «bubnanorexku Python m nuneitnas anre6pa». Pandas. Data Frame. NumPy,
SciPy u Matplotlib. Pemenune ontumusamuonabix 3agad B SciPy. CucreMbl JTHMHEHHBIX
ypaBHeHM. MaTpuuHble onepauu. Panr u onpeaenurens
Pazgen 3. «Ontumuzanmss ¥ MaTpU4YHBIE PA3IOKEHHs». YacTHBIE NMPOU3BOJAHBIE H
rpaauent. KacarenbHas MIOCKOCTh M JHMHEHHOe npuOmmkeHne. ONTUMH3ALNS HETJIAIKUX
¢ynkuuii. MeTonq wMuTanmMM OTXKHUTa. | eHeTHYecKue anropuTMbl M nuddepeHnranrpHas
sBomtonus. Hennep-Mun. [pubnmkenne MaTpuiieid MEHbILIETO paHra.




Baxxunie

Paznen 4. «CnyuaiiHocTh». Cly4allHOCTh B TEOPUHM BEPOSTHOCTEM W CTaTHUCTHUKE.
CBolicTBa BEpOSITHOCTH. YCIOBHas BeposATHOCTh. OIIEHKAa pacmpeleNeHuss 1O BBIOOPKE.

XapaKTePUCTUKU

I[OBepI/ITeJIBHBIG HUHTCPBAJIbI.

pacnpeeneHuil.

enTpanbHas

npefenpHas — TeopeMa.

5.2.2. ConeprxaHue JUCUMILIMHBI 10 BUIaM yYEOHBIX 3aHATHH.

JleKIIHOHHBbIE 3aHSATHS

Tabmuna 5.2.1

Ne i/t | Homep paszena AUCITUITIIHHE Obmem, dac. Tema nexmuu
0®0 | 300 | 0390
1 1 2 - - Baenenne
2 2 6 - - Bubmmorexku Python u nuneitnas anrebpa
3 3 6 - - OnTuMu3aIs ¥ MAaTPHYHBIE Pa3I0KEeHUS
4 4 4 - - CaygaliHOCTB
HWroro: 18 - -
IlpakTH4yeckue 3aHATUSA
Tabauna 5.2.3
Ne i/t | Homep pasnena AUCITUILIHHEL Obmem, dac. HanMenoBaHne MpakTUYECKOTO 3aHSATHS
O®dO | 300 | 0300
1 1 8 - - Baenenue
2 2 10 - - Bubnuoreku Python u nuneitnas anrebpa
3 3 8 - - Onrtumu3aiys ¥ MaTpUYHbIC Pa3I0KEHHs
4 4 8 - - CnyyaliHOCTh
Uroro: 34 - -
JlaGopaTopHble padoThI
Jlabopamopnvie pabomul yueOHbIM NIAHOM He NPedyCMOMpPeHbl
CamocrosiTesibHast padoTa CTyIeHTA
Tabauna 5.2.4
Ne Homep O0BeMm, yac.
/i paszzaena Tema Bug CPC
mucuummasr | OPO | 300 | O3P0
1 1 12 - - Beenenne Tloxroroska K
71a60paTOpHBIM paboTam
Bubmuorexu Python n ITonroroBka k
2 2 12 - - .
JIUHEeHHas anrebpa a00paTOpHBIM paboTam
3 3 12 _ _ OHTI/IMI/I33.I_[I/I$[ 1 MaTpHUYIHBIC HO}IFOTOBKa K
Pa3NoXKeHUs a0opaTOpHBIM paboTam
4 4 12 - - CryualtHOCTD Tozroroska Kk
71a60paTOPHBIM paboTaM
5 1-4 8 } . IloaroroBka K KOJUIOKBUYMaM IToaroroBka k
KOJUIOKBHYMaM
Hroro: 60 - -

5.2.3. IlpenogaBaHue IUCUUIUIMHBI/MOAYIS BEOETCS C NPUMEHEHUEM CIEAYIOIINUX
BUJIOB 00pa30BaTeIbHBIX TEXHOJIOTHIL:

(JIeKIIMOHHBIE 3aHATHUSA);

paboTa B MaJIbIX Tpymnax (JadopaTtopHbie paboThI);
UH/IMBUYalIbHBIE 3a7aHuA (JTabopaTopHbIE pabOTHI).

BU3YyaIn3alud y"-IC6H01"O MaTrcpuajia B O(I)I/ICHOM MMaKeTC B AUAJIOTOBOM PCIKUMCE

6. TemaTHKa KypCOBBIX pad0T/IPOEKTOB

Kypcosvie pabomvi/npoexmul yuebHbIM NAAHOM He NPEOYCMOMPEHbl




7. KoHTpoJbHBIe padoThl
Konmponvnvie pabomul yuebnvim nianom ne npedycmompensl

8. Ouenka pe3yJibTaTOB OCBOEHHS THCHHUILIMHBI/MOTYJIsSI
8.1. Kputepun olileHWBaHUs CTETICHH TOJHOTHI M KaYECTBA OCBOCHHSI KOMITETECHIUH B
COOTBETCTBUH C TUIAHUPYEMBIMH pPe3yiibTaTaMu 00yueHus puBeneHb! B [Ipunoxenun 1.
8.2. PeiiTmHroBas cucTeMa OILIGHWBAHUS CTENEHU IIOJIHOTHl M KA4eCTBA OCBOCHHS
KOMITETCHIIMH 00yJarmuxcs 09Hor (popmMbl 00yueHus npeacTaBieHa B Tadbmauie 8.1.

Tabmuma 8.1
Ne /nt | Buipl MeponpusATHI B paMKaX TEKYLIEr0 KOHTPOJIS | Kommaectro Gamios
1 TekyIas aTTecTanusl
Pabora Ha 1abopaTopHEIX paboTax 0-10
KonokBuym 0-10
WTOI'O 3a nepByIo TEKyNIYIO aTTECTALHIO 0-20
2 TeKylas aTTecTalus
Pa6ota Ha mabopaTopHbIX paboTax 0-20
KosuokBuym 0-20
HTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIMIO 0-40
3 TekyImas arTecTaIus
Pa6ota Ha mabopaTopHbIX paboTax 0-20
KosuokBuym 0-20
NTOI'O 3a TpeThIO TEKYNIYIO ATTECTALUIO 0-40
BCEI'O 0-100

9. YueOHO-MeTOANYECKOE U HH(POPMALIMOHHOE 00ecnieyeHne TUCIUIIUHBI/ MOTYJIS

9.1. Ilepeuenpb pekoMeHIyeMOH JIuTeparypsl npezacTasiieH B [Ipunoxenun 2.

9.2. CoBpemeHHble npodeccHOHaTIbHbIE 0a3bl JaHHBIX M HWH(POPMAIMOHHEIC
CIIPABOYHBIE CUCTEMBI (nepeyuuciums).

— CobcrBennas moaHotekcroBas 6asa (IT6J]) BUK TUY http://elib.tyuiu.ru/

— Hayuno-texnuueckas 6ubanorexka ®I'AOY BO PI'Y Hedtu u raza (HUY) um.
NU.M. I'yokuna u ®T'BOY BO «TUVY» http://elib.gubkin.ru/

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

— Hayuno-texanueckas 6ubnuoreka ®I'bOY BIIO «YXTuHCKHN rocy1apcTBEHHBIN
TexHUUeckuil yauBepcute» http://lib.ugtu.net/books

— baza nanapix KoHcynpTaHT cryneHTa «IEKTpOHHAS OMOIMOTEKAa TEXHHYECKOTO
By3a» http://www.studentlibrary.ru

—  DnekrpoHHO-OnOMMoreunas cucrema IPRbooks http://www.iprbookshop.ru/

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

— 000 «dnekrponHoe H3matenbetBo FOPAMTY www.biblio-online.ru»

— 00O «PYHD3by http://elibrary.ru/

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

— HauwmonaneHas snektponHas Onbnmuorexa

9.3. JIuueH3MOHHOE U CBOOOHO paclpoCTpaHseMoe IporpaMMHOe oOecrieueHue, B
T.4. OTEUYECTBEHHOTO MTPOU3BO/ICTBA.

—  Microsoft Windows;

—  Microsoft Office Professional Plus;

—  Python;

— Anaconda;

-  GIMP




10. MarepuajbHO-TeXHHMYeCKoOe o0ecneyeHue THCHUIIMHbI/MOTY 15
Ilomemenuss s NMpOBEAECHUs BCEX BHIOB pabOTHI, MPELYCMOTPEHHBIX Y4E€OHBIM
IUTAHOM, YKOMIUIEKTOBaHBI HEOOXOIMMBIM OOOpPYJOBAaHMEM M TEXHUYECKHMMHU CPEICTBAMU
00yJeHUsI.
Tabmuna 10.1

Ilepeuenp 000pyIOBaHUS, [epedyeHb TEXHUYECKUX CPEICTB OOYUCHHUS, HCOOXOAUMBIX IS
Ne i/ HEOOXO0AUMOTO IS OCBOCHUS JUCIUTIIUHEL
OCBOEHHS TUCLIUIIINHEI (IeMOHCTpaIOHHOE 000PYIOBaHHE)
KoMIuteKT My IbTUMETHIHOTO 000pYIOBAHUS: IPOSKTOP, IKPaH,
1 - KOJIOHKH, UHTEPAKTHBHAsI JOCKA, IEPCOHAIBHBIE KOMITBIOTEPHI.
JlokasibHasi ¥ KOPHOPATHBHAS CETb.

11. Meroanueckue ykazanus no opranusanuu CPC

11.1. Meroaudeckue yka3aHus 10 IMOJTOTOBKE K J1a00PaTOPHBIM 3aHATHSIM.

JlaGoparopHble 3aHATUS CHOCOOCTBYIOT YINIYOJEHHOMY HM3YYEHUIO AMCLMILUIMHBI U
CJIy’)KaT OCHOBHOW (OpPMOH IOJBEJECHUS HMTOTOB CaMOCTOATENbHOM pabOThl CTYAEHTOB.
OcHoBHasl 1ielb JTAOOPATOPHBIX 3aHSITUN 3aKIIIOYAETCSl HE TOJBKO YIIIYOUTb U 3aKpENUTh
TEOpPETUYECKHE 3HaHMSA, HO U C(HOPMHUPOBATH NMPAKTHUECKUE KOMIIETEHIIMH, HEOOXOANMBIE
OyIyIIMM CHCIIUATHCTAM.

Ha naGopaTopHbIX 3aHATHAX NPUBETCTBYETCS AaKTUBHOE Y4YacTHE B OOCYKICHUU
KOHKPETHBIX CUTYallHid, CIIOCOOHOCTh Ha OCHOBE IMOJYYCHHBIX 3HAHWW HAaXOJUTh Haubojee
3¢ ¢eKTUBHBIE  pEIIeHUs  IOCTABICHHBIX  MpoOJeM, yMeTh HaxOAMThb  IOJIE3HBIH
JOTIOJTHUTENBHBIN  MaTepuad 1o TeMaThke 3aHsAThid. OOydJarommMcs pEKOMEHIYETCS
CJIeAyIOIIas CXeMa MOATOTOBKU K 3aHATHIO:

1. IIpopaboTaTh KOHCIIEKT JICKITUA;

2. I3yunTh peKOMEH0BaHHYIO JINTEPATYPY;

3. Ilpu 3aTpyaHeHHIX CPOPMYIMPOBATH BOIIPOCH! K IPENOIaBATEIIO

4. Tlocne BBINOJHEHUs J1aOOPAaTOpHONW PabOThl OGOPMHUT OTUET M MOJITOTOBUTHCS K
3aluTe.

11.2. Meroauydeckue yka3aHus 10 OpraHU3aMH CaMOCTOSATEIbHOM padoThI.

CamocrosiTenbHast paboTa sBISETCS OJHOM M3 BaXKHEMIIUMX (QOpM H3yueHUs 000U
JUCHMIUIMHBL. OHa TO3BOJISET CHCTEMaTU3MpOBAaTh U YINIYOUTh TEOPETUYECKHE 3HaHUS,
3aKpeNnuTh YMEHMSI M HaBBIKH, CIIOCOOCTBYET pa3BUTHIO YMEHHUH IOJIb30BAaThCS HAyYHOU U
yuyeOHO-MeToauueckoil  nureparypoid. [lo3HaBarenbHass  A€ATENbHOCTH B IIpoliecce
CaMOCTOSITENIbHOM paboThl TpeOdyeT OT MarucTpaHTa BBICOKOTO YPOBHSI AKTUBHOCTU U
CaMOOPraHU30BaHHOCTH.

B yueGHOM mpoliecce BBIIEISAIOT ABa BHJIa CAMOCTOSITENIbHON paboThl: ayAUTOpHAs U
BHEAYyJAUTOPHAS.

AynuTopHas camMOCTOSTeNbHas padoTa MO JAWCHUUIUIMHE BBIMOJIHSAETCS Ha Y4eOHBIX
3aHATHSIX 1101 HEMOCPEACTBEHHBIM PYKOBOJCTBOM IPENOIABATEINS U IO €T0 3a/1aHUI0.

BueaynutopHas camocTtosiTenpHas —paboTa  CTYJIEHTOB  MPEACTaBISET  coOOM
JIOTUYECKOE MPOJOJDKEHUE ay[IUTOPHBIX 3aHATHH. 3aTpaThl BPEMEHU Ha BBIIIOJIHEHHUE ITOU
paboTHl pEriaMeHTHPYIOTCS Pabo4yuM y4eOHBIM TUIaHOM. Pexkxum paboThl BBIOMpaeT cam
00yyaromuics B 3aBUCUMOCTH OT CBOUX CITIOCOOHOCTEH M KOHKPETHBIX YCIIOBHIA.

CamocrosiTenbHass paboTa MOKET OCYLIECTBISTHCS WHIUBUAYAIbHO WM TpYNIaMU
MarucTpaHTOB B 3aBUCHUMOCTH OT L€JH, 00beMa, KOHKPETHOM TEMAaTHKHU CaMOCTOSTEIbHON
paboThl, YPOBHSI CJI0)KHOCTH, YPOBHSI YMEHUN 00y4daroIuxcsl.

CamocrosTenbHas paboTa BKIIOYaeT B ce0s1 paboTy ¢ KOHCIEKTOM JIEKIM, U3y4eHue
U KOHCHEKTUPOBAHHWE  PEKOMEHAYeMOW  JUTEepaTypbl, MOATOTOBKA  MYJIbTUMEAHA-
COOOLIeHNI/OKIIa/10B, IOATOTOBKA pedepara, TECTUPOBaHUE, PELICHUE 3a7ad U yIPaKHEHUH
no oOpa3ly, pelleHHe BapuUaTUBHBIX 3a/lay, BBHINOJIHEHHE YepTeKed, CXEeM, pacueToB
(rpacdmyeckux paboT), pelieHne CUTYallMOHHBIX (MpOoQecCHOHaNbHbBIX) 3a1a4, MOATOTOBKA K




JIETTIOBBIM UTpaM, MPOCKTUPOBAHHE M MOJCIUPOBAHHUE PA3HBIX BHUJIOB U  KOMIIOHEHTOB
po(heCcCHOHANBLHOM e TENILHOCTH, HaAyYHO-UCCIIEI0OBATENIbCKYIO paboTy U Ap.

KoHTposb pe3ynpTaTOB BHEAYAUTOPHON CaMOCTOSITEIBHOW pabdOThl MarmcCTPaHTOB
MOJKET OCYIIECTBIIATBHCS B IpelIeiax BPEMEHH, OTBEJICHHOTO Ha O0Os3aTelIbHBIC y4ueOHbBIE
3aHATHS TI0 JUCIUIUIMHE W BHEAYJUTOPHYIO CaMOCTOSTEIBHYH pabOTy MarucCTpaHTOB I10
JTUCITUTIINHE, MOXET IMPOXOAUTh B TUCBMEHHOMW, YCTHOW MITH CMEIIaHHOU (opme.



[Tpunoxenue 1

IInanupyemble pe3yabTaThbl 00y4eHHs 1J1s1 GOPMUPOBAHMA KOMIIETEHIMH U KPUTEPHH UX OLleHUBAHMS

JuctuiuinHa: Martemaruka u Python aiis ananu3sa 1aHHBIX
Kona, nanpasnenue noaroroku: 27.03.05 NuHoBaTuka
Hanpasnennocts (npoduis): YrpasieHue HHHOBAUSMH B TPOMBIIUICHHOCTH (MAITMHOCTPOCHHUE)

Kon Kon u HaumeHoBaHue Kon 1 HanmMeHnoBaHue Kpurtepun onieHBaHMS pe3yNbTATOB O0YICHHUS
KOMITETCHIUU HHIMKATOpa pe3ynbTara o0ydeHus 1-2 3 4 5
JIOCTIDKEHUS MO JUCLUILTUHE
xomnereniuu (MJK)

YK-1. VK-1.1. Aramuszupyer | 3Hath: 31 CHHTaKcUC U He 3naer cunTakcuc u | 3HaeT Ha HU3KOM 3HaeT Ha cpeiHeM 3HaeT B COBEPILIECHCTBE

Cnocoben IpoOJIEMHYIO YIpaBIIAONIIE YIpaBIIAONIHE YpOBHE CHHTaKCHUC U YPOBHE CHHTaKCHUC U CHUHTaKCUC U

OCYILECTBIIAITh | CUTYyallUIO (3a/1auy) U | KOHCTPYKIIMH S3bIKa KOHCTPYKLIUH SI3BIKA YIpaBIIAONIHE YIpaBIIAONIIE yIpaBJISIONIe

KPUTHYECKHI BBIICIISIET ee OasoBble | Python Python KOHCTPYKIIMH SI3bIKA KOHCTPYKIIMH SI3bIKA KOHCTPYKIINH S3bIKA

aHaIu3 COCTaBJISIOLIIHE. Python Python Python

TPOOJIEMHBIX PaccmarpuBaer Ymers: V1 He ymeer YMeer Ha HU3KOM YMeeT Ha cpeHeEM VYmeer B

CHUTyaINi Ha pasnuYHbLIE BADMAaHTHl | pa3pabaTbiBaTh pa3pabartbIBaTh YpOBHE YpOBHE pa3pabaTbIBaTh COBEpILEHCTBE

OCHOBE pelieHus npobIeMHoll | mpukiaaHbIe TIPUKIIaTHBIC paspabaTbIBaTh N IS E BBIOMpATh

CHCTEMHOTO CHUTYaIlNH (3a7a4n), MIPOTPaMMEI Ha SI3BIKE MPOTPaMMBI Ha SI3bIKE | TPHKJIIaJHbBIC IPOrpaMMBbI Ha SI3bIKE pa3pabaTbIBaTh

noaxoza, paspabathiBaeT IPOrpaMMUPOBaHUS IPOrpaMMHUPOBAHUS MPOTPaMMBI Ha SI3bIKE | TPOTPaMMHUPOBAHUS MIPUKIIaTHbIC

BBIPa0AThIBaTh | AITOPUTMBI UX Python Python IIPOrpaMMHUPOBAHUSA Python NIPOTpaMMBI Ha A3BIKE

CTpaTeTHIo peanuzanuu. Python IIPOTPaMMUPOBAHUS

JIEUCTBUN Python
Bnanets: Bl naBeikamu | He Brnageer HaBbikamu | Brageer Ha HU3KOM Bnaneer Ha cpennem Bnaneer B
pa3zpaboTku pa3zpaboTku YPOBHE HaBbIKAMU YpOBHE HaBbIKAMHU COBEPILIEHCTBE
MIPUIIOKEHNUH ¢ MIPUIIOKEHUH C pa3paboTku pa3paboTku HaBBIKAMHU pa3paboTKu
BHEIIHUMH BHEIIHUMU IPWIOKEHUH C IPWIOKEHUH C HIPWIOKEHUN C
MCTOYHHMKAMH JJaHHBIX MCTOYHHMKAMH JAHHBIX | BHEIIHUMH BHELTHUMHU BHEUTHUMH
(TexcToBBIMH (aiinamu, | (TEKCTOBBIMH WUCTOYHHMKAMHU JAHHBIX | MUCTOYHMKAMH JaHHBIX HCTOYHHKAMH JJAHHBIX
xml-aitnamu (hattmamu, xml- (TEeKCTOBBIMU (TexcroBeIMU (paiimamMu, | (TEKCTOBBIMH

(hatimamu ¢aitmamu, xml- xml-gaitnamu ¢aitmamu, xml-
daitmamu Gaitmamu

VYK-1.2. Onpenensier
1 OLICHUBAET
MIPaKTUYECKHe
MOCJIEACTBUS
BO3MOXHBIX PEILIECHUN

3HaTh: 32 OCHOBHEIC
CTaHAapTHBIE MOy U
6ubnmorexn B Python

He 3HaeT ocHOBHBIE
CTaHIapTHBIC MOIYJIN
1 OMOINOTEKH B

Python

3HaeT Ha HU3KOM
YPOBHE OCHOBHBIE
CTaHAapTHBIE MOTYJIN
1 OMOINOTEKH B

Python

3HaeT Ha cpeHeEM
YPOBHE OCHOBHbBIE
CTaH/IapTHBIC MOJIYJIU U
6ubmmorexn B Python

3HaeT B COBEPIICHCTBE
OCHOBHBIE
CTaHIAPTHBIC MOIYJIN
¥ OMOJINOTEKH B

Python




Kon

KOIL 1 HAMMCHOBAHUC

KOZI 1 HAMMCHOBAHUC

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYCHUS

KOMITETEHIINT WHIUKAaTOpa pe3ynbTara o0ydeHus 1-2 3 4 5
JTOCTIDKEHUS 0 JUCIUTUTIHE
xommeteHun (MJIK)
3a/1a4u. YMmers: V2 He ymeer YMeer Ha HU3KOM YMeer Ha cpeiHeEM Ywmeer B
HCIIONIBE30BaTh KaK HCTIONB30BaTh KaK YpOBHE HCTIOB30BaTh | YPOBHE HMCIIONB30BATh COBEPILICHCTBE
CTaHIApTHEIE, TaK U CTaHJapTHEIC, TaK 1 KaK CTaHTapTHBIE, TaK | KaK CTaHOApPTHEIC, TAK U | BEIOMPATh
JIOTIOTHUTEHHEIC JIOTIOTHUTEbHEIC U JTOTIOTHATEIEHBIE JTOTIOTHUTEbHEIC HCTIONB30BaTh KaK
MOJYJIH, PACIIMPEHUSA M | MOIYJNH, PaCIIUPEHUS | MOMYIIH, paCIIUPEHHUs] | MOIYIH, PACIINPCHUA U | CTaHIAPTHEIC, TAK H
MaKETHI U MTaKEeThI U TTaKEThI MaKEThI JTOTIOJTHUTEIIBHEIC
MO/IYJIH, PACIIUPEHUS
U TTAKEThI
Bnagets: B2 He Brnageer Bnaneer Ha HU3KOM Bnaneer Ha cpennem Bnaneer B
TEXHOJIOTHSIMU TIOUCKA TEXHOJIOTHSIMU IIOUCKA | YPOBHE TEXHOJOTUSMU | YPOBHE TEXHOIOTUAMHU COBEpILIECHCTBE
JTAHHBIX U OIICHKU UX JIAaHHBIX U OLICHKH UX | TOMCKa JaHHBIX U MOUCKa JaHHBIX U TEXHOJIOTUSIMHU TTOHCKa
KadecTBa KadgecTBa OIICHKH MX KauecTBa OIICHKH MX KauecTBa JTAHHBIX ¥ OIICHKH WX
KadgecTBa
YK-1.3. 3nath: 33 ocoberHoct! | He 3Haer 3HaeT Ha HU3KOM 3HaeT Ha CpEeJHEM 3HaeT B COBEPILLIEHCTBE
OcymecTBisieT pa3paboTku 0COOEHHOCTH YpOBHE OCOOCHHOCTH | ypOBHE 0COOEHHOCTH 0COOEHHOCTH
CHUCTEMaTH3aLUI0 MPUKIATHBIX IPOTpaMM | pa3paboTKu pa3paboTku pa3paboTku pa3paboTku
HHPOpPMALITH Ha s1361Kke Python TIPUKIIATHBIX TIPUKJIIATHBIX MPUKIIAIHBIX IPOTPAaMM | TIPUKIATHBIX
Pa3IMIHBIX THIIOB IS MpOTpaMM Ha SI3BIKE MpOTpaMM Ha SI3BIKE Ha si3p1ke Python MpOTpaMM Ha SI3BIKE
aHaJM3a MPOOJIEMHBIX Python Python Python
CUTYyalu. Ymetb: Y3 co3naBath He ymeer co3znaBath YMeeT Ha HU3KOM Ymeer Ha cpeiHeM Yw™meer B
BripabaTbiBaer COOCTBEHHBIE MOJIYJIM M | COOCTBEHHBIE MOJIYJIM | YPOBHE CO3/1aBaTh YPOBHE CO3/1aBaTh COBEpILIEHCTBE
CTPATEruro ACHCTBUN MMIIOPTUPOBATH UX 1 UMIIOPTUPOBATh UX COOCTBEHHBIE MOJYJIH | COOCTBEHHBIE MOAYJIH M | BBIOMPATh CO3/aBaTh
JUIS IOCTPOCHUS U UMITOPTHPOBATH MX UMIIOPTHPOBATH UX COOCTBEHHBIE MOYIIH
QJITOPUTMOB PELICHHS U UMITOPTHPOBATH MX
MOCTaBJICHHBIX 3a7a4. | Buamets: B3 He Brnageer Bnaneer Ha HU3KOM Bnaneer Ha cpennem Bnaneer B
MPaKTUIECKUMHU NPaKTHYECKUMHU YpOBHE YPOBHE IIPAKTUYECKUMHU | COBEPILEHCTBE
HaBBIKAMU HaBBIKAMU MPAaKTUIECKUMHU HaBBIKAMU MPAKTUIECKUMU
WCIIONIE30BaHUSI HA0Opa | HMCIIOJIB30BAHUS HaBBIKAMU HCTIONB30BaHUs HA0Opa | HaBBIKAMH
OMONIHOTEK s3bIKA Habopa OubIMoTeK HCIOJIb30BaHUS OHOIHOTEK sI3bIKA HCIOJIb30BaHUS
Python mnst s3bika Python must Habopa 6ubIoTEK Python mist npuknaaaeix | Habopa 6ubIHOTEK
MPUKIIATHBIX 33719 B MPUKIIATHBIX 33]1a9 B si3p1ka Python s 3aa4 B 00JacTu si3pka Python s
obiacTi aHanmm3a obyacTi aHanmm3a MPUKIIAIHBIX 327129 B aHaIN3a JaHHBIX MPUKJIAIHBIX 337134 B
JTAaHHBIX JTAaHHBIX obyacTi aHanmm3a obmacTi aHanmm3a
JTAaHHBIX JTAaHHBIX
YK-2. YK-2.1. 3HaTh: He 3naer 3HaeT Ha HU3KOM 3HaeT Ha cpeHEM 3HaeT B COBEPIIECHCTBE
Crnocoben DopMynupyeT B 34cnenmanu3upoBaHHbIe | CIICUATM3UPOBAHHBIE | YPOBHE YpOBHE CTIeIUAIN3UPOBAHHBIE
YIPaBJIATh paMKax IMOCTaBJICHHON | OMONMHOTEKHN st OubIuoTeKH IS CIIELIMATIM3UPOBAHHBIEC | CIIELHUATU3UPOBAHHbIC OUOITMOTEKY ISt

MPOEKTOM Ha
BCEX JTarax

IeNTN TIPOEKTa
COBOKYITHOCTb

aHaJIn3a JaHHBIX

aHaJIn3a JaHHBIX

OMOIMOTEKN [T
aHaJIM3a JaHHBIX

OMOIIMOTEKN [T
aHaJIM3a JaHHBIX

aHaJIn3a JaHHBbIX




Kon
KOMIIETCHIINH

€ero
JKM3HEHHOT'O
LKA

Kon v HanMeHoBaHHE
UHAUKATOpa
JTIOCTIDKEHHS

xommeteHun (MJIK)

B3aMMOCBSI3aHHBIX

3a/1ad,

00eCIeUYMBAIOIINX €€

JIOCTIDKEHUE.

Omnpenemnser

O)KHJaeMble

Pe3yabTAThI PELICHUS

BBIIEJICHHBIX 3a/1a4.

YK-2.2. [Ipoektupyer
pelIeHne KOHKPETHOM
3aJ1a4u MPOEKTa,
BBIOHpast
ONTHMAJIBHBIH CIIOCO0
€€ pelleH s, UCXOs
13 JEHCTBYIOIUX
MPaBOBBIX HOPM U
UMEIOIUXCS PECYPCOB
1 OTPAaHUYEHUI

KOZI 1 HAMMCHOBAHUC

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYCHUS

pe3yibTata 00y4eHus 1-2 3 4 5
0 IUCTIUIUTHHE

Ywmers: V4 He ymeer YMeer Ha HU3KOM YMeer Ha cpeiHeEM Ywmeer B
pa3pabatbeIBaTh pa3pabatbeIBaTh YpOBHE YpOBHE pa3pabaTeIBaTh COBEPILICHCTBE
MPUIIOKEHUS U MPUIOKEHUS U pa3pabaTbIBaTh MPWIOKEHUS U BBIOMPATh
COOCTBEHHBIX COOCTBEHHBIX TIPHIOKEHUS ’ COOCTBEHHBIX pa3pabaTbIBaTh
OMONMHOTEK Ha SI3BIKE OmONMHMOTEK Ha SI3BIKE COOCTBEHHBIX OmONMHMOTEK Ha SI3BIKE TIPHIIOKEHUS 1
Python Python OMOIMOTEK Ha SI3bIKE Python COOCTBEHHBIX

Python OMOIMOTEK Ha SI3bIKE

Python
Bnagers: B4 He Brnageer Bnaneer Ha HU3KOM Bnaneer Ha cpennem Bnaneer B
BBICOKOYPOBHEBBIMHU BBICOKOYPOBHEBBIMHU YpOBHE YpOBHE COBEPILICHCTBE
SI3BIKAMHU SI3bIKAMHU BBICOKOYPOBHEBBIMHU BBICOKOYPOBHEBBIMHU BBICOKOYPOBHEBBIMHU
MPOTPaMMHUPOBAHUS MPOTPaMMHUPOBAHUS SI3BIKAMU S3BIKAMU SI3BIKAMU
Python, Python, MPOTrPaMMHUPOBAHUS MPOTPaMMHUPOBAHUS MPOTPaMMHUPOBAHUS
COOTBETCTBYIOIIUMHU COOTBETCTBYIOIUMH Python, Python, Python,
6ubmmorekamu (NumPy | GnbnmoTexkamu COOTBETCTBYIOIIAMHU COOTBETCTBYIOIINMHU COOTBETCTBYIOIINMH
Pandas, SciPy) u (NumPy Pandas, OubIMOTEKAMH oubmmorekamu (NumPy | Gubnmorexkamu
CIEIUATH3UPOBAHHBIM SciPy) u (NumPy Pandas, Pandas, SciPy) u (NumPy Pandas,
1o CrHeUaIn3upoBaHHbIM | SciPy) u CHeNHaTu3UPOBAHHBIM SciPy) u
1o cnenuanu3upoBanssM | 110 CHeUAIN3UPOBAHHBIM
110 110

3Hath: 35 MeTOABI
HHTEJUICKTYaIbHOTO
aHajau3a JaHHLIX, UIMETh
MPEJICTABJICHUE O THITAX
3a/1a4, IMEIOIIUX
OTHOIIICHHE K aHAITU3Y
JAHHBIX JIN0O
OTEHIUAT IS
PEIICHHS C TIOMOIIBEO
YKa3aHHBIX METOJIOB.

He 3naer meToabl
HMHTEJJIEKTYalIbHOTO
aHaJIn3a JaHHBIX,
MMETh TpeJICTaBICHNE
0 THUIIaX 3a7a4,
HAMEIOIIMX OTHOILIIEHHE
K aHaJTU3y JaHHBIX
100 MMOTEHIMAT IS
pELIeHHUs ¢ TOMOIIbIO
yKaSaHHBIX METOOOB.

3HaeT HAa HU3KOM
YPOBHE METO/IbI
HHTEJUICKTYaJIbHOTO
aHajau3a JaHHbIX,
HUMETh MPECTaBICHUE
0 TUIAax 3ajad4,
HAMEIOIINX OTHOILLIEHUE
K QHAJIN3Y JIAHHBIX
J100 MMOTEHIMAT IS
PEIIEHHS C TIOMOIIBIO
YKa3aHHBIX METOIOB.

3HaeT Ha CpeiHEM
YPOBHE METO/IbI
HHTEJUICKTYaIbHOTO
aHajau3a JaHHLIX, UIMETh
MPEJICTABICHUE O THIAX
3a/1a4, UMEIOILNX
OTHOIIICHHE K aHAITU3Y
JaHHBIX JINOO
IIOTEHIMA IS
pEIIeHHS C TIOMOIIBIO
YKa3aHHBIX METOIOB.

3HaeT B COBEPIICHCTBE
METOIbI
HHTEJUICKTYaJIbHOT0
aHajau3a JaHHEBIX,
HUMETh MPEICTaBIICHUE
0 THITIax 3a/1a4,
HAMEIOIINX OTHOIIIEHUE
K QHAJIN3y JaHHBIX
JIM00 MMOTEHIMAT IS
PEIIEHHS C TIOMOIIBIO
YKa3aHHBIX METOOB.




Kon
KOMIIETCHIINH

Kox u HanmeHoBaHME
UHAUKATOpa
JIOCTHKEHUSI

xommeteHun (MJIK)

KOZI 1 HAMMCHOBAHUC

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYCHUS

pe3yibTata 00y4eHus 1-2 3 4 5
0 IUCTIUIUTHHE
Ymers: Y5 He ymeer npuMeHaATs | YMeeT Ha HU3KOM YMeer Ha cpeiHeEM Ywmeer B
MPUMEHSTH METOBI METOJIBI YPOBHE IIPUMEHSATH YPOBHE IIPUMEHSATH COBEpIICHCTBE
MHTEIJUIEKTYaIbHOTO MHTEJUIEKTYaIbHOTO METOJIBI METOJIBI BBIOMPATh IPUMEHSTh

aHanM3a JaHHBIX IS
3a7a4 B CBOEH
npoQeCCUOHATBHOM
001acT, MPOBOTUTH
JICKOMITO3HIIHIO
CJIO’KHBIX 3a/1a4 Ha
Oonee mMpocThie U
MOJTAFOLIIHECS
PCLICHUIO N3yYCHHBIMH
METOIaMH,
COMOCTABIISITH HAOOPBI
JIAHHBIX, OCYILECTBIIATh
Pa3UYHbIC THIIBI
aHaJu3a v MporHo3a ¢
MOMOIIBI0 METOJIOB
HHTEJUICKTYaIbHOTO
aHaJIn3a JaHHbIX

aHaM3a JAHHBIX IS
3a7a4 B CBOEH
npo¢heCCUOHATBHOM
00JacTH, MPOBOTUTH
JICKOMITO3HUIIHIO
CJIO’KHBIX 3a/1a4 Ha
Oonee mMpocThIie U
MOJITAFOLIIHECS
PCLICHUIO
M3yYCHHBIMH
METOIaMH,
COIOCTABIISITH HAOOPBI
JIAHHBIX,
OCYILIECTBJIATH
Ppa3JIMYHbIC TUTILI
aHajn3a v MporHo3a ¢
MOMOIIBI0 METO/IOB
HHTEJUIEKTYaIbHOTO
aHaJIn3a JaHHbIX

MHTEIUICKTYalbHOTO
aHaJM3a JaHHBIX JUIS
3a/1a4 B CBOEH
npodheCCHOHATBHOM
001acTu, MPOBOAUTH
JIEKOMIIO3HUIIHIO
CJIOKHBIX 3a]a4 Ha
Oosiee MpoCThIE U
TMOJITAFOTIHECST
PELICHUIO
N3yYCHHBIMH
METO/IaMH,
COIOCTABIISITh HAOOPBI
JaHHBIX,
OCYLIECTBIISITh
Pa3JIMYHBbIC TUTILI
aHajM3a | [POTHO3a ¢
MOMOIIIBIO METOJIOB
HHTEJIEKTYATbHOTO

MHTEIUICKTYalbHOTO
aHaJM3a JaHHBIX JUIS
3a/1a4 B CBOEU
npodeCCUOHATBHOM
00acTu, MPOBOAUTH
JIEKOMIIO3HUIIHIO
CJIOKHBIX 3324 Ha
Oosiee MpoCThIE U
TMOJITAFOTIHECS
PCLICHUIO U3YYCHHBIMU
METO/IaMH,
COIOCTABIISITh HAOOPBI
JIAHHBIX, OCYILECTBIIATh
Ppa3JIMYHbIC TUTILI
aHajM3a | [MPOTHO3a ¢
MOMOIIBIO METO/IOB
HHTEJIEKTYATbHOTO
aHaJIn3a JaHHbIX

METOJIBI
MHTEIICKTYalbHOTO
aHan3a NaHHBIX I
3a/1a4 B CBOEH
npogeCCHOHATBHOM
o0nacTu, MPOBOAUTH
JIEKOMIIO3UIIHIO
CJIOJKHBIX 33124 Ha
Oosiee mpoCThIe U
TMO/ITAFOTIHECS
PELICHUIO
N3yYCHHBIMH
METOJIaMH,
COIIOCTABIISITH HAOOPHI
JIAHHBIX,
OCYLIECTBIIITh
Pa3JIMYHBbIC TUTILI
aHaJM3a M [porHo3a ¢
MIOMOIIBIO METOJIOB

aHaIu3a JaHHBIX HHTEJUIEKTYaIbHOTO
aHalu3a JaHHBIX
Bmaners: B5 He Bimageet Biageet Ha HU3KOM Bnageer Ha cpenqnem Biageer B
TEXHOJIOTHSIMU TEXHOJIOTHUSIMU YPOBHE TEXHOJIOTHSMH | YPOBHE TEXHOJOTHIMU COBEPILICHCTBE
MPOCKTHPOBaHUS H MIPOCKTHPOBAHUS H MIPOCKTHPOBAHUS H MIPOCKTHPOBAHUS H TEXHOJIOTHUSMU

pa3paboTku 0a3 u
XPpaHWIUIL IAHHBIX U
UCIIOJIb30BaHMs
oOyuaromux HabopoB
JIAHHBIX

pa3paboTku 0a3 u
XPaHWIHUIL IaHHBIX U
UCIIOJIb30BaHHUs
oOygaromux HabopoB
JIAHHBIX

pa3paboTku 0a3 u
XpaHWIHNIL IAaHHBIX U
UCIIOJIb30BaHHUs
oOygaromux HabopoB
JIAHHBIX

pa3paboTku 0a3 u
XpaHWIUIL IAaHHBIX U
UCIIOJIb30BaHHUs
oOygaromux HabopoB
JIAHHBIX

MPOEKTUPOBAHUS U
pa3zpaboTku 6a3 u
XpaHI/IJ'II/IH_I JAaHHBIX U
HCIIOIL30BaHMS
00y4Jarmux HabopoB
JTaHHBIX




Kon

KOIL 1 HAMMCHOBAHUC

KOZI 1 HAMMCHOBAHUC

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYCHUS

KOMIIETCHIIUU HHAMKaTOpa pe3ynbTara o0ydeHus 1-2 3 4 5
JOCTHKEHUS 0 IUCTIUIUTHHE
xommeteHun (MJIK)
VYK-2.3. Pemaer 3uats: 36 He 3naer 3HaTH 3HaeT Ha HU3KOM 3HaeT Ha CpeTHEM 3HaeT B COBEPIIICHCTBE
KOHKpETHBIC 3a/1a9 3HATH CIIOCOOKI cOopa U | crocoOsI cOopa u YpOBHE 3HATh YpOBHE 3HATh CITIOCOOBI 3HATh CIIOCOOBI cOopa
MPOEKTa 3asBICHHOTO | aHAJIN3a HCXOJHBIX aHaIHM3a UCXOMHBIX croco0sI cbopa n cOopa n aHanu3a 1 aHaJIN3a NCXOJHBIX
Ka4ecTBa U 3a JaHHBIX JJIS JAHHBIX JJIS aHaJIM3a UCXOMHBIX WCXOIHBIX JaHHBIX IJIS JTAHHBIX JJIS
YCTaHOBJICHHOE BpeMsI | IIOCTaHOBKH 3ajiad, MOCTaHOBKH 3a/1ad, JTAHHBIX JJIS MOCTaHOBKH 3a/1ad, MOCTaHOBKH 3a/1ad,
pelIaeMbIX C MOMOIIBIO | PELIaeMBIX C MIOCTaHOBKH 3ajiay, pEIaeMbIX C IOMOIIBIO | PELIaeMBbIX C
METOZIOB MOMOIIBI0 METOI0B pelaeMbIX ¢ METOZIOB MOMOIIBI0 METO/I0B
UHTEJUIEKTyaIbHOTO UHTEIUIEKTYaIbHOT O MOMOIIBI0 METO/I0B UHTEIUIEKTYaIbHOT O UHTEJUIEKTYaJIbHOT O
aHau3a JJaHHbIX. aHaIu3a JaHHbIX. HMHTEJUIEKTYaJIbHOTO aHaIu3a JaHHbBIX. aHaIn3a JaHHbBIX.
aHaJIN3a JaHHbIX.
Ymers: Y6 [Tonnmars He ymeer Ilonumats YMeeT Ha HU3KOM YMmeer Ha cpenHEM YmMmeer B
KakK M3y4YCHHbIE B Kypce | Kak M3yYCHHBIC B ypoBHe [Torumars kak | yposHe [ToHnMaTh Kak COBEpIICHCTBE
METO/IBI PEAST30BaHbl B | Kypce METOIbI M3y4dCHHBIE B Kypce M3y4dCHHBIE B Kypce BeIOMpaTh [ToHnMaTh
ucnonszyemom [10. peann3oBaHbl B METO/IBI PEaTM30BaHbl | METOABI PEAIN30BaHbI B | KAK U3yUCHHBIC B
ucnoaszyemom I10. B ucnosszyemom I10. | ucnonszyemom I10. Kypce METOJIbI
peann3oBaHbl B
ncnosszyemom I10.
Bmaners: B6 He Bimageet Bnageet Ha HU3KOM Bnageer Ha cpenHem Bnageer B
crioco0amMu MHTETpaIi | CIIocoO6aMu YpOBHE criocobamu YpOBHE crioco0amu COBEpILIEHCTBE
Pa3HOPOIHBIX HAOOPOB HHTETpaIuu HHTETrpaIiu HHTETrpaIiu crocobamu
JTAaHHBIX B €JUHOM Pa3HOPOIHBIX Pa3HOPOHBIX Pa3HOPOIHBIX HAOOPOB HHTETpaIiu
XpaHWINIIE. HabOPOB JIaHHBIX B HaOOpOB JTaHHBIX B JTAaHHBIX B €TUHOM Pa3HOPOHBIX
€MHOM XpaHWJIHIIE. €MHOM XpaHWJIHIIE. XpaHHUIIHUIIE. HaOOpPOB TaHHBIX B
€IMHOM XpaHWJIHIIE.
[IKC-2 ITIKC-2.1 ncnons3yer | 3HaTh: 37 MPUHIIHIIEI He 3HaeT npuHuuns 3HaeT Ha HU3KOM 3HaeT Ha CpeiHEM 3HaeT B COBEPIICHCTBE
CnocobeH COBPEMEHHBIE METO/BI | pa3paboTKu pa3paboTku YPOBHE NIPHUHIIMITBI YPOBHE NTPHUHIIMITBI TIPUHIATIBI
PYKOBOJICTBY OpTaHM3aIN COOCTBEHHBIX MOJyNeil | COOCTBEHHBIX pa3paboTku pa3paboTku pa3paboTku
BEITIOJTHEHAEM | HAYKOEMKOTO 1 OMOIHOTEK MOJIyJNiei 1 ONOMHUOTEK | COOCTBEHHBIX COOCTBEHHBIX MOYJICH COOCTBEHHBIX
TUIOBBIX 337a4 | MPOU3BOJCTBA U MoJTynei u OMOTHOTEK | M OMOIHOTEK MoJTyJiei u ONOIHOTEK
TaKTUYECKOTO XapaKTEPUCTUKU Ymetb: Y7 co3naBaTh He ymeer co3naBatsb VYMeer Ha HU3KOM VYMeer Ha cpegHEM VYmeer B
IUIAHUPOBaHUA | MICPCIOBBIX COOCTBEHHBIE COOCTBEHHBIE YPOBHE CO31aBaTh YPOBHE CO31aBaTh COBCPILICHCTBE
MPOM3BOJCTBA | TIPOM3BOICTBEHHBIX MIPUJIOKEHUS U MPHIOKEHUS U COOCTBEHHBIE COOCTBEHHBIE BEIOMpATH CO37aBaTh
TEXHOJIOT Uil O6ubnmnoTekn O6ubnmmoTexn HIPWIOKEHUS U HIPWIOKEHUS U COOCTBEHHBIE
OuboTeKu OubMoTeKH MIPUIOKEHUS H

ONOITHOTEKHN




Kon
KOMIIETCHIINH

Kox u HanmeHoBaHME
UHAUKATOpa
JIOCTHKEHUSI

xommeteHun (MJIK)

KO)_'I 1 HAMMCHOBAHUC

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYCHUS

pe3yibTata 00y4eHus 1-2 3 4 5
10 TUCLIMIIINHE
Bmaners: B7 He Bimageet Bnageet Ha HU3KOM Bnageer Ha cpenqHeM Bnageer B
IPUMEHCHIEM IPUMEHCHAEM YpOBHE IPUMEHEHNEM | YPOBHE IPUMEHEHHEM COBEPILICHCTBE
MOJTy9ICHHBIX 3HAHUSA B TIOJTYYCHHBIX 3HAHMA B | MOJYYCHHBIX 3HAHUSA B | TONYYCHHBIX 3HAHUS B TIpUMEHECHHEM

CBO€EH majabHeHen
npodeccCHOHaANBHOM
JIEATEIILHOCTH C
HCIIOb30BaAHUEM
CPEICTB
MPOTPaMMHUPOBAHKS Ha
Python u
CIEIUATM3UPOBAHHBIX
OMOJIMOTEK aHAIM3a
JIAHHBIX

CBO€EH JajbHeHIen
npodeccHOHATBHOM
JIEATEIILHOCTH C
HCIIOIb30BaAHHEM
CpEICTB
MPOTPaMMHUPOBAHHUS
Ha Python u
CHeIUATM3UPOBAHHBIX
OMOJIMOTEK aHAIHM3a
JIaHHBIX

CBO€EH JajbHeHNIen
npodeccHOHATBHOM
JIEITEIILHOCTH C
HCIIOIb30BaAHUEM
CpencTB
MPOTrPaMMHUPOBAHHUS
Ha Python u
CHeIUATM3UPOBAHHBIX
OMOJIMOTEK aHAIM3a
JIaHHBIX

CBO€EH JajbHeHIen
npodeccHOHATBHOM
JIEITEIILHOCTH C
HCIIOIb30BaAHUEM
CpencTB
MPOTrPaMMHUPOBAHHSI Ha
Python u
CHeIUATH3UPOBAHHBIX
OMOJIMOTEK aHAIN3a
JIaHHBIX

MOJTYYSHHBIX 3HAHUS B
CBO€EH JajibHEHIIeH
npogeCCHOHATBHOM
JIEITENILHOCTH C
HCIIOIb30BaAHHEM
CpeICTB
MPOTrPaMMHUPOBAHHS
Ha Python u
CHeUATH3UPOBAHHBIX
OMOJIMOTEK aHAIN3a
JIaHHBIX




KAPTA

IIpunoxenune 2

o0ecrie4eHHOCTH TUCHUTIIMHBI (MOXYJIs) y4eOHOI M y4eOHO-MeTOANYeCKOM JINTepaTypoil
Jucnurminna: Matematuka u Python aiis ananu3sa qaHHBIX
Kon, nanpasnenue noarorosku: 27.03.05 Munosaruka
Hanpasnennocts (mpoduiib): YpasieHne HHHOBALUAMHU B TPOMBIIIJIEHHOCTH

(ManIMHOCTPOCHHE)

HasBanue yueGHOro0, y4eOHO-METOANIECKOTO
W3/1aHus,
aBTOD, U3JATEIBCTBO, BU] H3aHHUs, TOJ H3TaHHs

KomanuectBo
9K3EMILISIPOB
B BUK

KoHtunrent
oOyyJaronuxcs,
HCTIONB3YIOINX

yYKa3aHHYIO

JIUTEPATYpy

ObecrieueHHOC
Tb
obOygaromuxcs
JIUTEPATypO,
%

Hanuuwue
3JIEKTPOHHOTO
BapuaHTa B
OBC (+/-)

BospmunnoB, M. I. BbluMcnuTenbHble METOMbI
anreOpel U aHamm3a: ydeOHoe mocodme / M. T.
Bospmmaos. - CaparoB: Bysosckoe oOpazoBanme,
2020. - 225 c.
http://www.iprbookshop.ru/93065.html

Op*

30

100%

Tporun, M. I1. OCHOBBI IPUKIATHON aareOph:
yuebHoe nmocodue / M. I1. TponuH. - 2-¢ u3n., cTep.
- Cankr-IletepOypr: Jlans, 2020. - 288 c.
https://e.lanbook.com/book/139282

Op*

30

100

Kpamep, Tapanpn MareMaTuyeckue  METOJBI
cratuctiku / apanbn Kpamep; nep.: A. C. MoHuH,
A. A. Iletpos; pen. A. H. Konmoroposa. - Mocksa,
Wxesck: PerymsipHas M XxaoTudeckas JUHAMMKA,
MHeTuTyT KOMOBIOTEPHBIX HccaepoBanui, 2019. -
648 c.

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

Op*

30

100%

Makkurid, Yac Python n ananms manHsx / Yac
Makkuriy. - Python u ananu3 nanusix, 2024-10-28.
- Caparos: IIpodobpazosanue, 2019. - 482 c.
http://www.iprbookshop.ru/88752.html

Op*

30

100

Mertoapl ONTHMHU3AIMU: TEOPUS M AITOPUTMBI:
yaeOHoe mocobue st By3oB / A. A. Uepnsk, C. A.
Bbormanosuu, XK. A. Uepnsk, 0. M. Metenbckuil. -
2-e w3a., ucrp. u jomn. - Mocksa: FOpaiir, 2020. -
357 c.

https://urait.ru/bcode/453567

OpP*

30

100

IMenyneko B.M.  SI3blk  mporpaMMupOBaHUs
BBICOKOTO ypoBHs Python. ®yHkuum, cTpyKTypbl
JTAaHHBIX, JOTIOJHHUTEIbHBIE MOJYIH [DNEeKTPOHHBIN
pecypc]: yuebHoe mocobme/ lemympko B.M. -
ONEeKTPOH. TEKCTOBBIE JaHHBIE. - PocTos-Ha-JloHY,
Taranpor: UzmatensctBo HOxkHOTO (emepambHOTO
yauBepcureta, 2017.- 107 c.- Pexum pocryma:
http://www.iprbookshop.ru

Op*

30

100
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