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1. eau u 3a7a4M 0CBOEHHSI TUCUUIJIMHBI

HCJ'IB AUCHUIIIMHBIL 3aKJI0YaCTCd B OBJIAAICHUU CTYyJACHTAMU OCHOBaAMHU pa60T1>1 C A3BIKOM
Python B ananu3e naHHBIX, paCHIMPEHUU TEOPETUUYECKOW M MPAKTUYECKOW MOJIrOTOBKM B 001acTU
MaTEeMaTHYeCKOro aHallu3a, JMHEHHOH anreOpbl, METOJ0B ONTUMHU3AIUHN, TEOPUU BEPOITHOCTEH.

3anauu JUCHUIUINHBIL:

- OBJIJIeHUE OCOOCHHOCTAMHU s3bika Python nns ananm3a AaHHBIX, MPUHOUIAMH YTEHHS
Pa3JIMIHBIX JTaHHBIX,

- wu3yuenue Python-6ubnnorek, comepXammx OOJBIIOE KOJUYECTBO HHCTPYMEHTOB: OT
OBICTPBIX OIepalii ¢ MHOTOMEPHBIMM MAacCHUBaMHU JI0 BHU3yalM3alMd W pealu3alii pa3IuyHbIX
MAaTEMATHYCCKUX METOAOB, B TOM YHCIIC JIMHEHHON aJIFC6pLI KaK OCHOBHOI'O MaT€éMaTH4YCCKOI'O
anmapara Jijist paboThI ¢ JTaHHBIMU,

- UW3YYEHHE METOJOB ONTHMH3AIMM KaK HAWIy4ylIero WHCTPYMEHTa Ui OINpeielieHus
ONTUMAJIBHBIX MTAPAMETPOB CUCTEMBI,

- 3HAKOMCTBO C MATPUYHBIMHU PaA3JTOKCHUAMH, KOTOPBIC HCIIOJIIB3YIOTCA MpU IMOCTPOCHUH
PErpe€CCUOHHBIX MOIIGJIGI;'I, AJI1 YMCHBIICHUA pa3MCPHOCTH JaHHBIX, B PECKOMCHAATCIbHBIX CUCTEMAX U
B QHAJIM3€E TEKCTOB;

- pacumupeHre 3HaHuil 0 0a30BbIX KOHIICTIIUSX TE€OPUU BEPOSTHOCTEH M CTATHCTUKH, KOTOPHIE

H€O6XOIII/IMI>I JUIA IIOHUMaHHus ME€XaHHu3Ma pa6OTbI MPAKTUYCCKU BCCX MCTOJOB aHa/IM3a JaHHBIX.

2. Mecto aucuuniaunsl B crpykrype OITIOII BO

JlucuuniauHa OTHOCHUTCS K JUCHMIUIMHAM dSJieKTHBHOTO Monayis «Digital & IT. Mammnnoe
oOyueHue W aHaJIu3 JaHHBIX» YacTH y4eOHOTOo IiaHa, GopMUpYyeMON YHaCTHUKaMH 00pa30BaTEIbHbBIX
OTHOILLIEHUU.

HCO6XOI[I/IMBIMI/I YCIOBUAMMU AJId OCBOCHUA JUCHUIIIIMHBI ABJIAIOTCA:

— 3HaHWE OCHOBHBIX MATPUYHOW  anreOppl, MaTEeMAaTUYECKOTO aHalu3a, TEOPHH
BEPOSITHOCTEN M MATEMaTH4YECKON CTATUCTHUKHU;

— IOHHMMAaHHME OCHOBHBIX MPUHIUIIOB AITOPUTMHU3ALNUN U IPOTPAMMHUPOBAHUS;

—  3HaAHWE OCHOB sI3bIKa MporpaMmmupoBanus Python;

—  BIIaJIeHWE HABBIKAMHU HCIIOJb30BAaHUSI KOMIBIOTEPHBIX TEXHOJIOTHUH M CPEICTB 00pabOTKH
uHpopMaluu.

ConepxaHue  JUCHUIUIMHBI  SBJISIETCS  JIOTUYECKUM  MPOJIOJDKEHUEM  JUCIUIUIMH
MaTeMaTU4eCKOl, KOMMBIOTEPHO -  HUH(POPMAIMOHHOMN U Hay4YHO-HCCIEIO0BATEIIbCKOM
HaIMpaBJIEHHOCTH, 0a30BBIM I W3Yy4YeHUs cleayrmmx aucuurumHa monyns «Digital & IT.
MammHaHOoe O0y4YeHHe W aHalu3 AaHHBIX». «MammHHoe oOydeHHE W BOMPOCHI MCKYCCTBEHHOTO

HHTEIUIEKTa», «Heliponnusle cetny, «lIpuknagable 3a1a4un aHAIN3a JaHHBIX.



3. Pe3yabTaThl 00y4eHHs MO AUCHUILINHE

[Tpornecc n3yyeHHs JUCUUIUIMHBI HAPaBJIeH Ha (pOpMUPOBAHHE CIEAYIOUINX KOMIIETCHIINA:

Tab6muna 3.1

Ko n nanmmeHoBanne
KOMIIETEHIIU U

Kon n HanmMeHOBaHNE HHONKATOPA
JoctikeHust komnereniu (MJIK)

Kon 1 HanmeHOBaHUE pe3yabTaTa
00y4eHHs 10 TUCIUIIMHE

VYK-1. CnocobeH ocyIecTBIATh
MOHCK, KPUTHICCKUI aHATIH3 U
CHHTE3 HH(POPMALUH,
MPUMEHSATH CUCTEMHBIN MOAXO/
JUTSL PEIICHHUS TOCTABICHHBIX
3ama4

VK-1.1. OcymiecTBisieT BEIOOP aKTyaJlbHBIX
POCCHICKHX 1 3apy0EKHBIX HCTOYHHKOB, a
TaK ke MOUCK, cOOp 1 00paboTKy
nHdopmanuy, He0oOX0IUMOH [UIS peleHNs
MIOCTaBJICHHOH 3aa4uu

3Hath: 31 aKkTyanbHbIE HCTOYHHUKU
nH(opManu 0 COBPEMEHHBIX
oubmmoTekax Python ast ananmsa gaHHBIX

VYmets: V1 ocylecTBIsSTh MOUCK, COOp U
MOJTrOTOBKY JJAaHHBIX AJIS aHAIH3a

Bragets: B1 HaBbIKaMu OATOTOBKU K
00paboTKK JaHHBIX cpeacTBamu Python

VYK-2. CnocobeH onpenensiTh
KpPYT 3324 B paMKax
[OCTABJICHHOM 1IE/IH 1 BEIOMPATh
OIITUMAJIBHBIE CIIOCOOBI MX
PCILICHHS, HCXOISI 13
IOEHCTBYIOIINX [PABOBBIX HOPM,
HUMEIOIINXCS PECYPCOB 1

VYK-2.1. IIpoBomuT aHanu3 NOCTaBICHHOM
e 1 GopMynupyeT COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 33/1a4, KOTOPbIC
HEO0OXOAMMO PELIUTH YIS €€ JOCTHKCHUS

3HaTh: 32 3Tansl HWHTCJUICKTYaJIbHOI'O
aHaJIn3a AOaHHBIX, TUIIOBBIC 3aJa4u
aHaJIn3a JaHHBIX

Ymers: Y2 hopMynmpoBats 3a1aun
aHaJIN3a JaHHBIX B PAMKax MOCTaBJICHHOM
LeIH

Bnaners: B2 HaBeIkaMu aHajIn3a JaHHBIX

OTpaHHICHUH cpencrBamu Python
YK-2.2. BeiOupaeT onTUMaNbHBINA CIIOCO0 3nate: 33 coBpeMeHHBIE OMOMHOTEKH U
penIeHus 3a1a4, UCXOAS U3 HMEIOIIIXCS MeTtopl Python mist ananu3a naHHBIX
pecypcoB 1 OrpaHUYeHUN YMmeth: Y3 BEIOHpaTh ONTHMATBEHBIC
OMOJIMOTEKH K METOIBI, HCXOIS U3
MMEIOIINXCSl PECYPCOB M OTPaHUYEHHH
Brnaners: B3 HaBbIKaMH HCIIOJIB30BAHUS
pasnuvHbIX OHOIHOTEK 1 MeTOo10B Python
IIKC-1. IMKC-1.1. Ananuzupyer TpeOOBaHHUs K 3Hate. 34 METOJbl  pa3paboTKu
CriocobeH pa3pabaThIBaTh MPOTrPaMMHOMY O0ECIICUCHHUIO, alTOPUTMOB u MPOrpaMMHOTO

TpeOOBaHuUs U POEKTHPOBATh
IIporpaMMHOe obecrieueHue

pa3pabaThIBacT BapUAHThI peaiu3aliu
9TUX TpeOOBaHUH, TPOBOIUT OLICHKY U
000CHOBaHHE PEKOMEHIYEMBIX PETIICHHIA;
NPHUMEHSET COBPEMEHHBIE METOIBI 1
cpencTBa pa3pabOTKHU U aIalTaluH
TPHKIAIHOTO TPOTPAMMHOTO
obecrieueHus, CTPYKTyp JaHHBIX, 6a3
JAHHBIX, TIPOTPAMMHBIX HHTEP(HEHCOB

obecrieueHUs B paMKax MAalIWHHOTO
00yUYeHHS U aHAJIN3a JaHHBIX

VYMmers: V4 - wncnons3oBaTh  METOMBI
pa3pabOTKA aJNTOPUTMOB ¥ IMPOTPaMMHOTO
obecrieyeHHss B paMKax MAaIIUHHOTO
00ydYeHHS W aHAJIN3a JaHHBIX

Bnaners: B4 - coBpeMeHHBIME METOIaMU
U CpeJCTBaMH pa3pabOTKH NPOrpPaMMHOTO
obecrieueHus1, MPOrpaMMHBIX

HHTEP(EICOB.
[IKC-10. ITKC-10. 1. [IpuMeHsieT cTaHIAPTHL, 3HaTh: 35 - CTaHIIAPTHI,
Cnioco0OeH mpoBOIUTh perIaMeHTHPYIOIIHE TPEOOBAHUS K periaMeHTHPYIOIIHe TpeboBaHuUs K
103a0MITNTH- 9PrOHOMHMKE B3aMMOJICHCTBHS YEIOBEK — SPrOHOMHKE B3aUMOJEHCTBHS YEJIOBEK —

HCCIIEI0BAaHUE NIPOrPaMMHBIX
MIPOAYKTOB M/MIIN amapaTHBIX
CPENCTB.

CUCTEMA; METOJOJIOTUH TIJIAaHUPOBAHUA U
TMOCTAaHOBKHU OKCIICPUMEHTA, ITPOBOAUT
Ppa3JIMIYHbIC BU/IbI F03a0MIIUTH-
HCCIICA0BAaHUS MNPOTPaMMHBIX ITPOAYKTOB
W/AIn armapaTHbIX CpCEACTB.

CUCTEMA

YMerh: Y5 - npuMeHsTh 103a0UIHTH-
WCCIIeTIOBaHMs MPOTPAMMHBIX TPOIYKTOB
W/WIIY aNapaTHBIX CPEACTB

4. O0beM TUCHUATIINHBI

OOmuit 00beM QUCHUINIMHBI COCTABIISIET 3 3aUeTHEIX eauHuIbl, 108 gacos.

Tabmuma 4.1
AynuTopHBIE 3aHATHS / KOHTAKTHAs
®dopma dopma
Kypc/ pabora, Jac. CamocrositenbHas | KonTpossb, .
00y4eHH TIPOMEXYTOYHOH
CEMECTp IIpaxktuueckne | JlabopaTopHbie pabora, gac. yac
s Jlexun aTTeCTalu
3aHATHSA 3aHATHSA
OYHas 3/5 18 34 - - 3a4eT
3a04yHas | 3/3uMHsA 6 10 - 4 3auer,




ceCcCusa

KOHTPOJIbHAS
paboTa

5. CTpyKTypa M cojiep:KaHue TUCIHUIIHHbI

5.1. CTpyKTypa IUCIUIIIIUHBI.
oyHas popma o0yuenusi (OPO)

Tabmuma 5.1.1

C y AynutopHsle
Ne TPYKTYPa AHCHHIIHHBY MOAYTIA 3aHATHS, Jac. CPC, | Bcero, Koz WJIK O1LeHOYHBIE
wn | Homep HawmmeHnoBanue pasaena JI. | Ip. | JIa6. Hac. e cpeActsa
paszena
VK-1.1 Bomnpocsr k
YK-2.1 KOJJIOKBHYMY
1 1 BBenenne 2 8 14 24 VK-2.2
IKC-1.1
ITKC-10.1
YVK-1.1 Bompocs! k
bubnuorexku Python u nuneitnas VK-2.1 KOJUIOKBHYMY
2 2 arebpa 6 10 14 30 VK-2.2
IKC-1.1
ITKC-10.1
YVK-1.1 Bompocs! k
OnTUMU3aLKs U MATPUYHBIE YK-2.1 | xomnoksuymy
3 3 S 6 8 14 28 YK-2.2
P TMKC-1.1
I1IKC-10.1
YK-1.1 Bomnpocsr k
YK-21 | konmoksuymy
4 4 Cry4aitHoCTB 4 8 14 26 VK-2.2
IKC-1.1
ITKC-10.1
YVK-1.1 Bormpocs! k
YK-2.1 3a4eTy
5 | 3auer - - - - YK-2.2
IKC-1.1
IKC-10.1
Uroro: | 18 | 34 56 108 - -
3aouHas popma oOydenus (3PO)
Tabnuna 5.1.1
C y AyIUTOpHBIE
No TPYKTYPa JHCTHIUTHHEYMORY I 3aHATHSA, Yac. CPC, | Bcero, OLieHOYHbIC
/m | Home qac. yac. Kon MI/IK cpencrea
. P HanmenoBanue pasnena JI. IIp. | JIaob.
pasnena
YK-1.1 Otuer 1o
YK-2.1 KOHTPOJIBHOM
1 1 Beenenue 1 1 22 24 VK-2.2 | paGote
IKC-1.1
I1KC-10.1
YK-1.1 Otuer 1o
. YK-2.1 KOHTPOJILHOM
2 2 f;lli%pl(;mxﬂ Python u nuneinas 2 4 29 28 VK-2.2 pa6(T)IT)e
P MKC-1.1
I1KC-10.1
VK-1.1 Otuer o
OnTuMHu3alys 1 MaTPHIHbIC yK-2.1 KOHTPOIILHOA
3 3 A TOSKCHIIA 2 4 22 28 VK-2.2 | pabGore
P TMKC-1.1
I1KC-10.1




YK-1.1 Otuer o
YK-2.1 KOHTPOJBbHOMI
4 4 CiyuaitHOCTh 1 1 22 24 VK-2.2 pabore
IIKC-1.1
I1KC-10.1
VK-1.1 Bomnpocsr k
YK-2.1 3auery
5 | 3auer - - - 4 4 YK-2.2
IIKC-1.1
I1KC-10.1
Hroro: | 6 10 - 92 108 - -

OuHo-3204Has popma o0yuenus (O3PO): He peannszyercs

5.2. CopeprxaHue TUCHUTIIUHBI.

5.2.1. Conepxanue pasaesioB TUCIUIIIIUHbI
Pasnen 1. «BBenenue». Python — omuH W3 IIaBHBIX HHCTPYMEHTOB CIEHHAIUCTA B HAYKE O

nanabix. ukiel, @ynkuuu, renepatopsl, list comprehension. @ynkuuu u ux cpoiictBa. [lpenen u
IIPOU3BOHAs. [ '€OMETPUYECKUI CMBICII ITIPOU3BOHOM.

Paznen 2. «bubnuoreku Python u nuHeiinas anre6pay». Pandas. Data Frame. NumPy, SciPy u
Matplotlib. Pemenue ontumuszannonHbsix 3agad B SciPy. Cuctembl JIHHEWHBIX ypaBHEHUHU.
Matpuunsie onepanuu. Panr u onpenenurens

Paznen 3. «OnTtumuzanus 1 MaTpuyHbIE Pa3ioKeHUs». YacTHbIE MPOU3BOIHBIC U TPATUCHT.
KacarenbHast mimockocTh W JHMHEWHoe npubmmkeHue. Ontumusanus Hermaakux ¢GyHkouid. Meron
UMHUTALMU OTxura. ['eHeTnueckue anroputMel M JudgepeHuuansHas sBoronus. Hennep-Mug.
[Tpubnuxenue MaTpuieil MEHBIIETO paHra.

Paznen 4. «CnyuaitHocTh». CiyyallHOCTh B TEOPUM BEPOSITHOCTEM M craTucTHKe. CBOMCTBA
BEPOSITHOCTH. YcCJOBHas BeposiTHOCTh. OleHka pacmpeneieHus 1o  BbIOOpke. BakHbie

XapaKTEepUCTHUKU pacnpeneneHuid. LlenTpanbHas npenenpHas Teopema. JloBepUTENbHBIE HHTEPBAJIBI.

5.2.2. ConeprkaHue MTUCIMIUIMHBI IO BUaM YYEOHBIX 3aHSITHIM.

JleKuMOHHBIE 3aHATUSA
Taomuma 5.2.1

Ne i/t Howmep paznena aucuuIInHbI O6wewm, gac. Tema nexuu
OO | 300 | O3P0
1 1 2 1 - BBenenue
2 2 6 2 - bubnuoreku Python u nuHeiinas anre6pa
3 3 6 2 - OnTuMHU3aIHs 1 MATPHIHBIE PA3I0KEH S
4 4 4 1 - Ciry4aiiHoCTh
HUroro: 18 6 -

IIpakTHyeckne 3aHATHA
Tabnuua 5.2.1

| Ne i/ | Howmep paznena qucuuninHbl O0beM, yac. HaumenoBaHue npakTHUECKUX 3aHATUN




0®0 | 300 | 039O
1 1 8 1 - Bsenenue
2 2 10 4 - bubanorexu Python n nuneitnas anre6pa
3 3 8 4 - OnTuUMHU3aLHs 1 MATPHIHBIC PA3TI0KCHUS
4 4 8 1 - Ciy4aifHOCTb
Hroro: 34 10 -

JlabopaTropHbie padoThI
JlabopatopHbie pabOThI y4eOHBIM IJIAHOM HE TIPELYCMOTPEHbI

CamocrosiTeqabHasi pa60Ta CTyaAeHTa

Tabmuna 5.2.4

Ne Howmep pa3nena O0bemM, uac. Tena Bux CPC
/1 JACLIMILIAHEI 0D0 300 | 0300
1 1 3 29 Bhenente TTonroroska k
MPAaKTUYCCKUAM 3aHITUSIM
2 2 10 292 bubmuorexu Python u nuneitnas Iloaroroska k
anredpa NPaKTHYECKUM 3aHITUSAM
3 3 10 22 OnTUMHU3aIUs U MATPUYHBIC IToaroroBka K
pa3I0KCHUSI MPAaKTUYCCKUAM 3aHITUSM
4 4 10 22 CryuaiiHocTb TloxroToska K
MPAaKTUYCCKUAM 3aHITUSM
5 14 23 [TonroToBka K KOJIIOKBHYMaM TloaroroBka k
i i KOJUIOKBIyMaM
6 1-4 4 3auer IMoxroroBka k 3adety
Hroro: 56 92

5.2.3. IlpenoxaBaHue IUCUUIUIMHBI/MOAYNSA BEAETCS C MPUMEHEHHEM CIEAYIOUIMX BHIOB

o0pa30BaTeIbHbIX TEXHOJIOTU:

- BU3YyaJIn3alusia y‘Ie6HOFO MaTrepuajla B Oq)I/ICHOM MNakeTe B AOHUAJIOTOBOM PEKUME

(JIEKITMOHHBIC 3aHATHS);

— pabora B ManbIx rpymnmax (MpakTHYECKUE 3a1aHHs);

- HHAUBUAYAJIIBHBIC 3a1aHUA (HpaKTI/I‘IeCKI/IC Sa)laHI/Iﬂ).

6. TemaTuka KypcoBbIX padoT/IIPOEKTOB

KypcoBbie paboThl/IpOEKTHl yU€OHBIM IUIAHOM HE MPEAYCMOTPEHBI

7.

7.1. Meroaudeckue yka3aHus Il BBIMIOJTHEHUSI KOHTPOJIBHBIX PadoT.

KonTpoJibHbIe padoThl 115 3204H0I (opMBbI 00yUeHHs

Kaxxapiit 00yuaronuiicss BHIMOMHIECT BAPUAHT 3a/1aHNs, BBIIAHHBIN MTPEoaBaTeeM.

PaboTa nomkHa OBITH BEITIOJNHEHA C UCIIOJIH30BAHUEM KOMIThIOTEpA Ha OJTHOM CTOPOHE JIMCTa
6enoit Oymaru popmara A4 uepes 1 untepsain, 14-m mpudTom Times New Roman.

TekcT creayeT nevataTh, COOJII01as CIIeYIOIINUe pa3Mephl moJiei: mpasoe — 10, Bepxuee — 20,
neBoe — 25 u HuxkHee — 20 MM.

CTpyKTypa KOHTPOJIBHON pabOTHI: TUTYIBHEIN JINCT, COJEPKAHNE, BBEICHIE, OCHOBHAS 4acTh,
CIHUCOK HCIOJB30BAaHHBIX MCTOYHUKOB, TPUJIOKEHHE. B OCHOBHOW YacTH OMKHBI OBITH JaHbBI
pa3BepHYTbIE OTBETHl HAa TEOPETHYECKHE BOIPOCHI CO CCHUIKAMH HA WCIIOJIb30BAaHHBIE MCTOYHUKH.
Pe3ynbrar BBIMONHEHHS] MPAKTUYECKOTO 3aJaHusl JOJHKEH COJIEP)KaTh OIMMCAHUE HCIONIb3YEeMbIX
METOIOB C yKazaHuem Ouoarotexu Python. JIncTuHr koma ohopMIIsIeTcs: B BU/E MPHITOKEHHS.




C paboroii cmaercs auck ¢ mporpamMmoii Ha Python (unmm B pabore MokeT OBITH yKa3zaHa
CCBUIKA HAa HOYTOYK C BBITTOJTHEHHBIM MTPAKTUYECKUM 33JJaHUEM ).

3ayTéHHas KOHTpOJbHas paboTa MOXeT uMeTh 3ameuyanus. Ecim pabora He 3adreHa,
oOyuaroluiicst 00s3aH MPeIbsIBUTH €€ Ha MOBTOPHYIO PELEH3UI0, YCTPAHUB BCE 3aMEYaHMUS.

7.2. TemaTtrka KOHTPOJIBHBIX pa0OT.

KoHTponbHbIe pabOThI BKIIOYAIOT CISAYIONINE BOIIPOCH:

1. Ocuossl Python. Ilukiel, ¢pyHkiuu, reaepatopsl, list comprehension. @yHKIMKH ¥ UX
CBOMCTBA.

2. bubaworexku Python. Pandas. Data Frame. NumPy, SciPy u Matplotlib. Pemrenue
ONTUMU3AIMOHHBIX 33/1a4 B SciPy.

3. OueHka pacmpelencHuss MO BBIOOpPKE. BakHble XapaKTePUCTHKU pPACIPEICICHHM.
JloBepuTeNbHbIE HHTEPBAJIBI.

8. OueHka pe3yJibTATOB OCBOCHHS THCIIUIJIHHbBI/MOTYJIsI
8.1. Kpurepunm oOIeHUBAaHUS CTCICHH IIOJHOTHI W KAauyeCTBAa OCBOCHHUS KOMIICTCHIIMH B
COOTBETCTBHH C IUIAHUPYEMBIMU pe3yiibTaTaMu o0ydeHus npuBeneHsl B [Ipunoxennn 1.
8.2. PeliTunrosas cucreMa OLIEHUBAHHUS CTEIICHU IMOJHOTHI M KQUeCTBA OCBOCHHUS KOMITETEHITUI
oOyuarouxcsi O4HON popMbl 00ydeHuUs MpecTaBieHa B Tabnuie 8.1.

Tabmuua 8.1
Ne i/mt | Buiel MepONpUsATHIA B paMKax TEKYLETO KOHTPOJIS KomnwndectBo 6amnos
1 Tekymas aTTecTanus
Pabora Ha IpaKTHYECKUX 3aHATHIX 0-10
KomnokBuym 0-10
HTOT'O 3a nepByr0 TEKYIIYIO aTTECTAIMIO 0-20
2 TeKyIas aTTecTalus
Pabora Ha IpaKTHYECKUX 3aHATHIX 0-20
KosmnokBuym 0-20
HTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-40
3 TekyIas aTTecTanus
Pabora Ha IpaKTHYECKUX 3aHATHIX 0-20
KomnokBuym 0-20
HTOI'O 3a TpeThIO TEKYIIYIO aTTECTALIUIO 0-40
BCEI'O 0-100

8.3. Pelitunronas cucreMa OLICHUBaHUA CTCIICHHU ITOJIHOTHI U KA4E€CTBA OCBOCHU A KOMHCTCHHI/Iﬁ

o0yyaromuxcs 3a04Hoi (opMbl 00yUeHHs pe/IcTaBIeHa B Tabnue 8.2.

Tabmuma 8.2
Ne /it Bunbl MeponpusaTuil B paMKax TEKYLLEro KOHTPOJIS KomgectBo 6amnoB
1. KonrposbHast pabora 0-40
2. Omnpoc 0-60
BCET'O 100

9. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnedeHne TUCIUIITUHBI
9.1. IlepeueHp pekOMEHIyeMOM IUTepaTyphl npeacrasieH B [Ipunoxennn 2.
9.2. CoBpemeHHble TpodeccHOHaTbHbIe 0a3bl JaHHBIX W WH(GOPMAIMOHHBIE CIPAaBOYHBIE
CUCTEMBI (nepeuuciums).
— CooOctBennas nonHotekcroBas 6asa (I16/]) BUK TUY http://elib.tyuiu.ru/
— Hayuno-texnuueckas 6ubmanoreka ®I'AOY BO PI'Y Hedprtu u raza (HUY) um. U.M.
I'yoxuna u ®I'6OY BO «TUY» http://elib.gubkin.ru/




TexHn4yeckuii yausepcutet» http://lib.ugtu.net/books

http://www.studentlibrary.ru

Hayuno-texuunueckas oudaunoreka ®I'6OY BITO YTHTY http://bibl.rusoil.net
Hayuno-texaudeckas Oubnmoreka OI'BOY BIIO

baza nannbix KoHcynpTaHT cryneHTa «DNEKTpOHHAas OMOIMOTEKAa TEXHUYECKOTO BY3a»

Dnexkrponno-oubaroreunas cucrema IPRbooks http://www.iprbookshop.ru/
000 «M3nparenscTBo JIAHD» http://e.lanbook.com

000 «DeKTPOHHOE U3IATEIHCTBO FOPAMT» www.biblio-online.ru»

OO0 «PYHDBb» http://elibrary.ru/
OnekTpoHHO-0uOMoTeuHas cucrema BOOK.ru https://www.book.ru
HannonanbHast 31eKTpoHHas OHOIMOTEKA

9.3. JIureH3noHHOE ¥ CBOOOTHO PacIIpOCTPaHsIEMOE MTPOrPaAMMHOE 00ECIICUeHUE, B T.4.
OTEUECTBEHHOTO MTPOM3BOCTRA.

—  Python;
Anaconda;
GIMP

10.

Microsoft Windows;
Microsoft Office Professional Plus;

MarepuanbHO-TeXHUUYECKOEe o0ecrieueHue T CUUILIMHBI/ MOYJIs
[Tomemenust uis MPOBEACHUS BCEX BHUIOB PabOTHI, MPEIyCMOTPEHHBIX YYEOHBIM ILIAHOM,

YKOMIIJICKTOBAHBbI HeO6XOI[I/IMBIM O60py,Z[OBaHI/IeM N TCXHUYCCKHMH CPpCACTBAMU o6yquI/151.

OolecneueHHOCTH MaTepPUAIBLHO-TeXHUYECKHUX ycaoBuil peasuzanuun OIIOII BO

Ta6mauua 10.1

HanmvenoBanne yueOHbIX
MPEIMETOB, KYPCOB,
JHCIHTUTAH
(Momyeit), MpaKTUKH, HHBIX
BUJIOB Y4eOHO#
JIeATeIbHOCTH,
PETyCMOTPEHHBIX YIeOHBIM
IUTAaHOM 00pa30BaTENbHON
POrPaMMBI

HanmeHOBaHHE IOMEIICHUIA TS TPOBEACHUS
BCEX BUJIOB yUeOHO AEATETBHOCTH,
[PEIyCMOTPEHHOW y4eOHBIM [IAHOM, B TOM
YHCIIe TIOMELICHHS ISl CAMOCTOSTEIIBHOM
paboThl, ¢ yKa3aHUEM MEPEYHST OCHOBHOTO
o00opynoBaHus, y4eOHO- HATJISAHBIX TOCOOUI

Anpec (MecTOMoI0KEeHHE) TOMEIICHHIH
JULS IPOBEJEHUS BCEX BUIOB yueOHOI
JIeITeNbHOCTH, TIPEyCMOTPEHHOM
y4eOHBIM IUTAaHOM (B ClIydae peaau3aluu
00pa3oBaTeNbHOM MPOTPaMMBI B CETEBOH
(hopMe IOTIOTHUTENEHO YKa3bIBaETCsI
HaMMEHOBaHHE OPraHU3aLUH, C KOTOPOi
3aKIIFOYEH JIOTOBOD)

2

3

4

Marematuka u Python ms
aHaJIM3a JaHHBIX

JlekunoHHbIE 3aHATHS:

VYueOHast ayJUTOpHS sl POBEJCHUS
3aHATHH JIEKIMOHHOTO THIIA; TPYIIIOBBIX U
WHIIMBHUYaJIbHBIX KOHCYJIBTALUI; TEKYILETO
KOHTPOJISI ¥ IPOMEXYTOYHOH aTTecTally.
OCHAaIIIEHHOCTE!

Y4eOHast MeOelnb: CTOMBI, CTYJbsl. MOHOOJIOK
- 1 mrT., mpoekTop - | mIT., IPOEKIINOHHBIN
9KpaH - | mT., aKyCcTHYEeCcKasi CHCTeMa
(xonoHkM) - 4 mt., MUKpO(OH - | mWT.,
JOKyMEHT-KaMepa - | 1IT., TeineBu3op - 2
IIT.

625039, TromeHckast 00yiacTh, r. TIOMEHB,
yi1. MenbHuKaiire, a. 70

[MpakTHyeckne 3aHATHS:

VYueOHast ay JUTOpHS sl IPOBEJCHUS
3aHATHI CEMMHApPCKOTO TUIA (TIPaKTHYECKHE
3aHSATHS ); TPYNIIOBBIX U HHIMBHUIYaIbHBIX
KOHCYJBTAIHI; TEKYIer0 KOHTPOJIS U
MIPOMEXYTOYHON aTTeCTAINH,
OCHaIEHHOCTb:

VY4ueOHass MeOeb: CTONBI, CTYIIbSL.
Mono0:10KH, mpoekTop - 1 mrT.,
aKycTHYeckas cuctemMa (KOJIOHKH) - 2 MIT.,
IIPOEKIMOHHBIHN JKpaH - 1 mT.

625039, TromeHckast 00yiacTh, I. TIOMEHD,
yi1. MenbHuKaiiTe, 1. 70

«YXTHHCKUH TOCYIapCTBEHHBIN




11. Meroanueckue ykazanus no opranusanuu CPC
11.1. MeTtoauueckue yKa3aHus 110 MOATOTOBKE K IPAKTHUECKUM 3aHSITHUSM.

[TpakTnyeckue 3aHATHUSA CIIOCOOCTBYIOT YINIyOJNEHHOMY H3YYEHHUIO IUCHMIUIMHBI U CIIy’KaT
OCHOBHOH (hOpMOIi TOABECHUS HMTOTOB CaMOCTOSATEIBHOW paboThl cTyAeHTOB. OCHOBHas IIeNb
IIPAKTUYECKHUX 3aHATUHN 3aKIIIOYAETCS HE TOJIBKO YIIIyOUTh U 3aKPENUTh TEOPETUYECKUE 3HAHMS, HO U
c(OopMHPOBATH MPAKTUIECKUE KOMITETCHIINH, HEOOXOAUMBIEC OYAYIINM CIIEHUAINCTAM.

Ha npakTtudeckux 3aHATHSAX NPUBETCTBYETCS aKTUBHOE y4acTHE B OOCYXKIEHHU KOHKPETHBIX
CUTYyalu, CHOCOOHOCTh Ha OCHOBE MOJYYCHHBIX 3HAaHUH HaXOJUTh Haubosee Y3PPEeKTUBHBIC PELICHUS
IIOCTaBJIEHHBIX MpoO0JIeM, YMETh HaXOAWUTh IOJIE3HBIM [JOINOJHUTEIbHBIM MaTepuan IO TEMaTUKE
3aHATUNA. O0yYaromKUMes PpEKOMEHIYETCSl CIEAYIOAs CXeMa IOJrOTOBKHU K 3aHSTHIO:

1. ITpopaboTaTh KOHCIEKT JICKIIHIA,

2. VI3y4nTh peKOMEH/I0BaHHYIO JINTEPATYPY;

3. Ilpu 3aTpynHeHUsIX CPOPMYINPOBATH BOIIPOCH! K IIPENOIaBATEIIO

4. ITocne BBIMOTHEHUS IPAKTHUECKOW PabOThl OPOPMHUT OTUET U MOATOTOBUTHCS K 3aILUTE.

11.2. Metoauveckue yKa3aHus 110 OPTaHU3aIuU CaMOCTOATEIILHON PabOThI.

CamocrosiTenpbHass paboTa SBISETCS OJHOM W3 BaXHEUIMX (QOpPM HU3yUEHHs JHOOOH
acUUIUIMHBL. OHa TMO3BOJISIET CUCTEMATU3UPOBaTh U YINIyOUTh TEOPETUYECKHE 3HAHUS, 3aKPENUTh
YMEHUS U HaBBIKH, CIIOCOOCTBYET Pa3BUTHIO YMEHUH MOJIb30BaTHCS HAYYHOU U y4eOHO-METOJMUECKOM
outepatrypoil. [lo3HaBarenbHas NESTENBHOCTh B IPOLECCE CAMOCTOATENbHOM pPaboThl TpedyeT oT
MarucTpaHTa BbICOKOTO YPOBHSI aKTUBHOCTH M CAaMOOPTIaHU30BAHHOCTH.

B yuebHOM mpouecce BBIICNIAIOT [JBa BUAA CAMOCTOSATENBHOM pabOTHI. ayAuTOpHAs U
BHEay/IUTOpPHA.

AynuTopHas caMmocTosiTeNbHas padoTa 10 JUCHUIUIMHE BBIIOJIHIAETCS Ha Y4EOHBIX 3aHATHIX
101 HENOCPEACTBEHHBIM PYKOBOJICTBOM IPEINOJIaBATENS U 110 €T0 3a/1aHHUIO.

BueaynuropHas camocrosiTenbHas paboTa CTYAEHTOB HpPEACTaBIseT CcOOOH JIornmyeckoe
MPOJOIDKEHUE ayIUTOPHBIX 3aHATHH. 3aTpaThl BPEeMEHHM Ha BBIIOJHEHHE JTOH  PabOTHI
perinaMeHTHpYIoTCs padoyuM ydeOHbIM IUTaHOM. PexxuM paboThl BeIOMpaeT caM oOydaroluiics B
3aBHCUMOCTH OT CBOMX CIIOCOOHOCTEH M KOHKPETHBIX YCIOBHH.

CamocrosTenbHas paboTa MOXKET OCYIIECTBIATHCS HMHIUBUAYAJbHO WIM TpyIIamMH
MarucTpaHTOB B 3aBUCHMOCTH OT L€IH, 00beMa, KOHKPETHONW TEMATUKH CaMOCTOSITENIbHON padoThI,
YPOBHS CII0)KHOCTH, YPOBHSI YMEHHH 00yUarommxcsl.

CamocTrosaTrenbHas paboTa BKiIIoYaeT B ceOst pabOTy C KOHCHEKTOM JIEKIUH, WU3ydeHUue U
KOHCIIEKTHPOBAaHUE PEKOMEHYEeMOIl JIUTepaTyphl, MOArOTOBKAa MYJIbTUMEINA-COOOIIEHUI/ T0KIa10B,
MOArOTOBKA pedepara, TECTUPOBAHME, pEIIEHUE 3a7ad W YIpaKHEHUH Mo o0paslly, pelieHue
BapUaTUBHBIX 3ajlay, BBINOJIHEHUE YepTexel, cxem, pacueToB (rpaduyeckux paboT), pelieHue
CUTYallMOHHBIX (MpOQecCHOHANbHBIX) 3aiad, MOATOTOBKA K JEJIOBBIM WrpaM, MPOEKTUPOBAHUE U
MOJICJIMPOBAaHNE pa3HBIX BUAOB M KOMIIOHEHTOB NPO(ECCHOHANTBHOM NeATENbHOCTH, HAy4HO-
HCCIIEI0BATENbCKYIO paboTy U JIp.

KoHTponb pe3ynbTaToB BHEAyTUTOPHON CaMOCTOSATENbHOW pabOThl MarucTpaHTOB MOKET
OCYILIECTBIISITBCS B IIpe/eiax BpPEMEHH, OTBEJCHHOIO Ha o0O0s3aTeNbHble Y4eOHBIE 3aHATHS IO
JUCLUIUIMHE U BHEAYAMTOPHYIO CaMOCTOSITENIbHYIO pabOTy MarucTpaHTOB MO JUCHUIUIMHE, MOXET
MIPOXOJUThH B MUCbMEHHOM, YCTHOW MJIM cMelIaHHON (opMme.



[Tpunoxxenue 1

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

Jucuuninaa: Marematuka u Python st ananmsa naHHbIX
Hanpasnenue noarorosku: 09.03.01 MudopmaTuka 1 BEIYUCIATENbHAS TEXHUKA
HanpasnenHocTs/npoduiib: ABTOMaTU3MPOBAHHBIE CUCTEMbI 00Pa0OTKHU HHPOPMALIUHU U YIIPABICHUS

Ko xomnereHun

Ko u naumeHnoBanue

Konx n HammeHOBanMEe

Kpurepun oneHHBaHMA pe3yabTaTOB 00yUeHUS

WHIUKAaTOpa pe3ynbrara 00ydeHus 1-2 3 4 5
JIOCTHKCHUS 0 TUCIUTUTHHE
komnereHuuu (/1K)

YK-1. YK-1.1. 3uate: 31 akryansHble | He 3HaeT akTyanbHble | 3HAeT Ha HU3KOM 3HaeT Ha CpeHEM 3Haer B
OcyIiecTBIsIeT BBIOOP | MCTOYHHKH HUCTOYHUKH YPOBHE aKTyalbHbBIC YPOBHE aKTyalbHbBIC COBEPILICHCTBE
AKTyaTbHBIX nHpOpMAIIUHU O nHpOpMAIIUHU O UCTOYHUKU HUCTOYHUKU aKTyaJbHbIC
POCCUICKUX U COBPEMEHHBIX COBPEMEHHBIX UHPOPMALIUH O UHPOPMALIUHU O HUCTOYHUKU
3apyOeIKHBIX oubmuotekax Python | 6ubmmorekax Python COBPEMEHHBIX COBPEMEHHBIX nH(pOpMAIHU O
HWCTOYHHKOB, a TAaK )K€ | JUIS aHAIM3a JaHHBIX | JJI aHANIH3a JaHHBIX 6ubanorekax Python 6ubnnoTekax Python COBPEMEHHBIX
TIOWCK, cOop U IUTSL aHAJIN3a JaHHBIX IUTSL aHAJIN3a JaHHBIX oubmmorekax Python
00paboTKy IUTS aHAJIN3a JaHHBIX
nH(pOpMaIHH, Ymers: V1 He ymeer YMeeT Ha HU3KOM YMeer Ha cpeHEM YmMeer B
HEOOXOAUMOM ISt OCYILIECTBIIATh MIOMCK, | OCYIIECTBIIATH MIOUCK, | YPOBHE OCYIICCTBIATH | YPOBHE OCYIIECTBIATH COBEpILICHCTBE
peleHus cOOp ¥ TIOATOTOBKY cOOp ¥ TIOATOTOBKY TIOWCK, cOop U TIOWCK, cOop U OCYILECTBIISATH TTOHCK,
ITOCTABJICHHOM 3aJja4i | NaHHbBIX I aHadW3a | JaHHBIX JUIs aHAIH3a MOJIrOTOBKY JTAaHHBIX MOJIrOTOBKY JAHHBIX JJIs | COOp U MOATOTOBKY

JUTSI aHaTn3a aHanm3a JAHHBIX JJIS aHAIH3a
Bnagets: Bl He Bnaneer naBbikamu | Biaaeet Ha HU3KOM Bnaneer Ha cpegHeM Bnaneer B
HaBBIKAMU MOJITOTOBKH U YPOBHE HaBBIKAMU YPOBHE HaBBIKAMU COBEPILICHCTBE
MOJITOTOBKH U 00pabOTKU JAHHBIX MOJITOTOBKU U MOJITOTOBKU U HaBBIKAMU
00pabOTKU JAHHBIX cpexacteamu Python 00paboTKH TaHHBIX 00paboTKH TaHHBIX MOATOTOBKU U
cpeacrBamu Python cpeactBamu Python cpeactBamu Python 00pabOTKN TaHHBIX
cpeactBamu Python
YK-2 YK-2.1. IIpoBogut 3HaTh: 32 HTAIBI He 3naet »rarms! 3HaeT Ha HU3KOM 3HaeT Ha CpellHEM 3HaeT B

aHaJIM3 OCTABJICHHOM
LeNu U GOpMyIupyer
COBOKYITHOCTh
B3aUMOCBSI3aHHBIX
3aj1a4, KOTOpbIE
HE00XOANMO PEUIUTh
IUIsL €€ JOCTHKEHHS

HWHTCJUICKTYaJIbHOI'O
aHaJInu3a IOaHHBIX,
THIIOBBIC 3a/Jla4n
aHaJIu3a JaHHBIX

HWHTCJUICKTYaJIbHOI'O
aHaJInu3a IOaHHBIX,
THIIOBBIC 3a/Jla4n
aHaJIu3a JaHHBIX

YPOBHE 3Tarbl
HWHTEJJIEKTYaIbHOTO
aHajau3a JIaHHBIX,
THUIIOBBIE 3aJa4n
aHaJIM3a JaHHBIX

YPOBHE 3Tarbl
HWHTEJJIEKTYaIbHOTO
aHajau3a JIaHHBIX,
THUIIOBBIE 3aJa4n
aHaJIM3a JaHHBIX

COBCPUICHCTBE dTallbl
HUHTCJJICKTYaJIbHOT'O
aHaJiu3a OaHHBIX,
THIIOBBIC 3a/Ja4n
aHaJIn3a JaHHbIX

VmMers: V2
(hopMynHpoBaTh
3aJa4d aHajau3a
JIAHHBIX B paMKax
IMOCTaBJICHHOMN IEIN

He ymeer
(hopMynHpoBaTh
3aJa4M aHaJli3a
JAHHBIX B paMKax
IMOCTaBJICHHOMN IEIN

YMeeT Ha HU3KOM
YpOBHE
(hopMynIHpOBaTH
3a7a4M aHaJn3a
JAHHBIX B paMKax
TIOCTaBJICHHOM I1eI1

YMeer Ha cpeiHEM
ypoBHE (HOPMYINPOBATH
3a/1a4d aHaJIM3a JaHHbBIX
B paMKax IOCTaBJICHHON
LeNnu

VYwmeer B
COBEPIIECHCTBE
(hopmynHpoBaTH
3a7a4M aHaJin3a
JAHHBIX B paMKax
TIOCTaBIICHHOM TN




Ko xomnereHnun

Kona n nammeHnoBanue
HMHIUKATOpa
JIOCTIDKEHUS

komnereHuuu (/1K)

Kon n HanmeHOBanME

Kputepnn oneHuBaHuS pe3ynbTaTOB 00yUCHUS

pe3ynbrara o0yueHus 1-2 3 4 5
0 JTUCIUTUIAHE

Brnaners: B2 He Binaneer HaBeikamu | BiaaeeT Ha HU3KOM Bnaneer Ha cpegHem Bnaneer B

HaBBIKAMHU aHaJIM3a aHanu3a JaHHBIX YPOBHE HaBbIKAMU YPOBHE HaBbIKAMU COBEpILIEHCTBE

JaHHBIX CPECACTBaAMHU
Python

cpenctBamu Python

aHaIM3a JaHHBIX
cpenctBamu Python

aHaIM3a JaHHBIX
cpencteamu Python

HaBbIKaMH aHaJIM3a
JaHHBIX CPCACTBAMU

Python
VYK-2.2. Beibupaer 3Hate: 33 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeHEM 3Haer B
ONTUMANBHBIN CI10CO0 | COBPEMEHHBIC COBpEMEHHbBIC YPOBHE COBPEMEHHBIC | YPOBHE COBPEMEHHbBIE COBEPIICHCTBE
pelIeHus 3amad, OHMOJIMOTEKN U OHMOJIMOTEKN U OHMOJIMOTEKN Y METOABI | OMOIIMOTEKN Y METOIBI COBpPEMCHHEIC

UCXOJS U3
HMEIOIIHUXCS PECYPCOB
1 OTpaHUYEHU

Metoasl Python s
aHaIN3a JAHHBIX

Metoasl Python s
aHAIN3a JAHHBIX

Python mis ananmsza
JAHHBIX

Python mis ananmsa
JAHHBIX

OMOJIMOTEKH U
meTozp! Python s
aHajau3a JaHHBIX

Ywmeth: Y3 BEIOUpaTh
ONTUMAaJIbHBIE
OubIMOTEKN U
METOABI, UCXOAS U3
HUMEIOIIUXCS PECYpPCOB
Y OIpaHUYCHUN

He ymeer
OCYLIECTBIISITh OUCK,
cOOp M NOATOTOBKY
JIAHHBIX JJIsl aHATIN3a

YMeeT Ha HU3KOM
YpOBHE OCYIIIECTBIAThH
TIOUCK, COOp U
MOJITOTOBKY JTAaHHBIX
IUIS aHaIu3a

VMeer Ha cpenHeM
YPOBHE OCYIICCTBIIAThH
TIOUCK, COOp u
IOJArOTOBKY JAHHBIX IS
aHann3a

Vmeer B
COBEPILICHCTBE
OCYIIECTBIIATH MOMCK,
cOOp U OATOTOBKY
JAHHBIX IJIS aHaTn3a

Bnanets: B3 He Bnaneer HaBpikamu | Bnageer Ha HU3KOM Buageer Ha cpenHeM Buageer B
HaBBIKAMU WCIOJIb30BaHUS YpOBHE HaBBIKAMH YpOBHE HaBBIKAMH COBEPIIEHCTBE
HCTIONH30BAHUS pa3THYHBIX HCTIOJIH30BAHUS HCTIOJIH30BAHUS HaBBIKAMUA
pa3THYHBIX OMONIMOTEK U METOJIOB | Pa3IMYHBIX pa3IuYHBIX OHOIHOTEK HCTIOJIH30BAHUS
o6ubnmorek u MmeronoB | Python OMOIMOTEK U METOIOB | U MeTOIOB Python Pa3THIHBIX
Python Python OMOIMOTEK U METOJIOB
Python
TIKC-1 TIKC-1.1. 3Hath: 34 - METOIBI He 3HaeT MeToIbI 3HaeT Ha HU3KOM 3HaeT Ha CpeAHEM 3HaeT B
AHanmupyer pa3paboTKu pa3paboTKu YPOBHE METOTBI YPOBHE METOTBI COBEPILICHCTBE
TpebOBaHUs K alTOPUTMOB U alTOPUTMOB U pa3paboTku pa3paboTku METObI pa3paboTKu
MIPOTPAMMHOMY MpOrpaMMHOTO MpOrpaMMHOTO alTOPUTMOB U alTOPUTMOB U alTOPUTMOB U
obecrieueHuro, obecreueHHs B obecrieueHHs B MPOTPaMMHOTO MIPOTPaMMHOTO IPOTPaMMHOTO
paspabatbIBaeT paMKax MallMHHOTO | paMKaxX MalluHHOTO oOecrevyeHus B obecredeHns B paMKax | oOecledeHus B
BapUAHTHI o0ydeHUs U aHanu3a | OOYUYEHHsS M aHAIM3a | paMKax MallHHHOTO MAIIUHHOTO OOy4YeHHsI | paMKaxX MalluHHOTO

peanu3aium TUX
TpeOOBaHUH,

JaHHBIX

JaHHBIX

06yLIGHI/I${ 1 aHaliu3a
JaHHBIX

W aHaJIn3a JaHHBIX

O6y‘IeHI/IH 1 aHallu3a
JaHHBIX




Ko xomnereHnun

Kon n nammenoBanme

Kon n HanmeHOBanME

Kputepnn oneHuBaHuS pe3ynbTaTOB 00yUCHUS

HHAWKAaTOpa pe3ynbpTaTa 00y4eHus 1-2 3 4 5
JIOCTIDKEHUS 10 TUCLUIUIMHE
komnereHuuu (/1K)
NIPOBOAUT OLEHKY U VYmers: V4 - He ymeer YMeeT Ha HU3KOM YMeer Ha cpeHeM YwMmeer B
o00oCcHOBaHME UCIIONIB30BaTh METOABl | HUCIONB30BAaTh METOBI | YPOBHE UCIIONB30BATh | YPOBHE MCMOJIB30BaTh COBEpILEHCTBE
PEKOMEHYEMBIX paspaboTKu paspaboTKu METO/IbI pPa3pabOTKU METO/IbI Pa3pabOTKU UCIOJb30BaTh METO/IBI
pelleHNi; IpUMEeHsIeT | alrOpUTMOB U AJITOPUTMOB U AJITOPUTMOB U AJITOPUTMOB U pa3paboTKu
COBpPEMEHHBIE METOABI | MPOrPaMMHOIO MPOrPaMMHOTO TIPOrPaMMHOTO TIPOrpaMMHOTO AJITOPUTMOB U
1 CpefcTBa o0ecrieyeHnsI B paMKax | OOCCITeUeHIs B paMKax | OOECIedeHus B paMKax | OOecIeYeHHs B paMKax TIPOrPaMMHOTO
pa3paboTku u MaIlIMHHOTO MaIIMHHOTO MaIIuHHOTO MaIIMHHOTO 00ydeHns | OOecreyeHus B paMKax
ajanTayuu 0o0ydeHMs ¥ aHanu3a | oOydeHHs M aHanu3a | OOy4CHHMS M aHAJINM3a | M aHAJIN3a JaHHBIX MaIIuHHOTO
MIPUKIIAIHOTO JAHHBIX JAHHBIX JAHHBIX 0o0ydeHMs U aHaIH3a
IIPOTPaMMHOTO JAHHBIX
obecrieueHus, Bnanets: B4 - He Bimageet Bnageer Ha HU3KOM Bnaneer Ha cpennem Bnaneer B
CTPYKTYp JaHHBIX, 023 | COBpPEMEHHBIMHU COBPEMEHHBIMU YpOBHE YpOBHE COBPEMEHHBIMU | COBEPIIECHCTBE
JTAHHBIX, METoJaMu U METOAaMHU H COBPEMEHHBIMU METOaMHU U COBPEMEHHBIMU
MIPOrpaMMHBIX cpeAcTBaMu CpeacTBaMu METOaMHU U CpeIcTBaMH pa3pabOTKHU | METOAAMHU U
uHTEpheicos pa3paboTku pa3paboTku Cpe/ACTBaMHU HIPOrpPaMMHOTO CpeACTBaMU
MIPOrPaMMHOTO MPOrPaMMHOTO pa3paboTku obecrieycHuUs, pa3paboTku
obecrieueHus, obecrieueHus, IPOTPaMMHOTO IPOTPaMMHBIX IPOrPaMMHOTO
MPOTPaMMHBIX MPOTPaMMHBIX obecrieueHns, nHTepdeiicos. obecrieueHus,
nuHTepdeiicoB. nuHTepdeiicoB. MIPOTPAMMHBIX TIPOTPAMMHBIX
nHTEep(heiicoB. nHTEep(eicoB.
TIKC-10. TIKC-10. 1. 3Hath: 35 - He 3naer cranpgaptel, | 3HAaeT HA HU3KOM 3HaeT Ha CpellHEM 3HaeT B
[Mpumenser CTaH/apTHI, perylaMeHTHPYIOIIHE YPOBHE CTaHAAPTHI, YPOBHE CTaHAAPTHI, COBEPIICHCTBE
CTaHAAPTHI, perylaMeHTHPYIOIIHE TpeboBaHus K periaMeHTHpYIoIne periaMeHTHpYIOoIne CTaH/IapTHl,
perylaMeHTHpYIoIIne TpeboBaHus K 9PrOHOMHUKE TpeOoBaHUs K TpeOOBaHUs K peraMeHTHpYIoIne
TpeOOBaHUs K PrOHOMHUKE B3aUMOJICHCTBUSA 3ProOHOMHKE 3PrOHOMHKE TpeGOBaHUS K
9PrOHOMHKE B3aUMOJICHCTBUSA 9eJIOBEK — CUCTeMa B3aUMOJICHCTBUS B3aUMOJICHCTBUS 3pProOHOMHUKE
B3aMMOJIEHICTBUS YeJIOBEK — CUCTeMa Ye0BeK — CHUCTeMa Ye0BeK — CUCTeMa B3aMMOJICHCTBUSA
YeIOBEeK — CHCTEMA; YeJI0BEeK — CHCTEMa
METOJI0JIOTUH Ymers: V5 - He ymeer npuMeHATs | YMeeT Ha HU3KOM YMeer Ha cpeiHEM YwMmeer B
TUTAHUPOBAHHUS U MIPUMEHSTH 103201 TH- YPOBHE MPUMEHSTh YPOBHE IPUMEHSTH COBEPILCHCTBE
ITOCTaHOBKH 10320 MITNTH- HCCIIEOBaHMS TIPO- 103a0MIINTH- 103a0MITNTH- MIPUMEHSATh
JKCIEPUMEHTA; HCCIIEOBaHMS TIPO- TPaMMHBIX HCCIICIOBAHUS TIPO- HCCIICIOBAHUS TIPO- 103a0MITUTH-
MPOBOANT PA3IUYHBIE | IPAMMHBIX MIPOAYKTOB W/WIIN TpaMMHBIX TPaMMHBIX TPOTYKTOB WCCIIEIOBaHMS TIPO-
BHIBI F03a0MITNTH- MPOJYKTOB U/HIH anmapaTHBIX CPEICTB | MPOIYKTOB W/WIH W/WIH anmapaTHBIX rpaMMHbBIX

HCCIIeIOBAHUS TPO-
TpaMMHBIX
MIPOAYKTOB W/WIIA
anmapaTHBIX CPEICTB

armnapaTHbIX CpPECIACTB

arrapaTHbIX CPEACTB

CpencTs

TPOAYKTOB W/HITH
ammapaTHBIX CPEICTB




KAPTA

IIpunoxenune 2

o0ecre4eHHOCTH JUCHUTIJIMHBI Y4eOHOM 1 y1eOHO-MeTOANYeCKOi JJUTepaTypoi
Jucnurminaa: Matematuka u Python asis ananu3sa TaHHBIX

Hanpasnenune noarorosku: 09.03.01 MudopmaTuka 1 BEIUUCIATEIbHAS TEXHUKA
HamnpaBneHHoCcTh/Ipodiib:  ABTOMATH3UPOBAHHBIE CHUCTEMBl OOpPaOOTKHM HHGOPMAIMH H
yIIpaBJICHUS

Ne
n/n

HasBanue yue6HOTO, yueOHO-
METOANYECKOTO H3/IaHHs,
aBTOP, U3JATEIBCTBO, BH/] U3AaHHUs, TOT
H3/IaHUS

KoanuectBo
SK3EMILISIPOB B
BUK

KonTuHrent
o0yJaroImuxcs,
HCTIOJTB3YIOIIIX

YKa3aHHYIO

JATEPATYPY

O0ecrieueHHOCTh
00yJaroIuxcs
JIUTEPaTypoi,

%

Hannune
3JIEKTPOHHOTO
BapuanTa B ObC

(+1)

bospuinaos, M. I'. BeluucnurenbHble
METO/bl anredpbl M aHaiM3a: ydyeOHoe
mocobne / M. TI. DBospmuHOB. -
CaparoB: By3soBckoe o00OpazoBanue,
2020. - 225 c.
http://www.iprbookshop.ru/93065.html

OP*

30

100%

Tponun, M. I1. OcHOBBI IPUKIIaTHON
anreOpsl: yueoHoe mocoodue / M. I1.
TporuH. - 2-e u3n., crep. - CaHKT-
[erepOypr: Jlans, 2020. - 288 c.
https://e.lanbook.com/book/139282

OP*

30

100

Kpamep, Tapanbn MartemaTuueckue
Metonsl cratuctuku / ["apansn Kpamep;
nep.: A. C. Monun, A. A. Iletpos; pen.
A. H. KoamoropoBa. - Mocksa,
Wxesck: PerymspHas u xaoTrudeckas
JUHAMUKa, MHCTUTYT KOMIIBIOTEPHBIX
uccaenopanuii, 2019. - 648 c.
http://www.iprbookshop.ru/92046.html

JpP*

30

100%

Makkunny, Yac Python u ananu3z
JaHHbIX / Yac Makkuniu. - Python u
aHanu3 AaHHbIX, 2024-10-28. - Caparos:
[podobpazosanwue, 2019. - 482 c.
http://www.iprbookshop.ru/88752.html

op*

30

100

MeTonpl  ONTHMH3ALWHU: TEOpUi U
ATOPUTMBL:  y4eOHOe TmocoOue s
BysoB / A. A. UYepmix, C. A.
borpanosuu, XK. A. Yepnsx, 0. M.
Mertenbekuid. - 2-¢ U31., UCTIP. U JOI. -
Mocksa: HOpaiir, 2020. - 357 c.
https://urait.ru/bcode/453567

OP*

30

100

lenynpko B.M. SA3bIK
MIPOTPaMMHPOBAHUS BBICOKOTO YPOBHS
Python. ®yHKIMHN, CTPYKTYpHI TaHHBIX,
JOTIOJTHUTEbHEIE MOJTyTT!
[OnexTponHBIii  pecypc]:  yuebHOe
nocobue/ [llenynpko B.M. - DrekTpoH.
TEKCTOBble JaHHbIE. - PocTroB-Ha-/[onHy,

Taranpor:  MsparensctBo  FOxHOrO
¢enepanbHoro  yHuBepcutera, 2017.-
107 C.- Pexum Jloctyna:

http://www.iprbookshop.ru

OP*

30

100

*3P — aneKTPOHHBIN pecypc JOCTYIHBIN Yepe3 DINEeKTPOHHBINA KaTanor/JIeKTPOHHYIO

oudmuorexy TUY http://webirbis.tsogu.ru/
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