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AHHOTaIUs

HucuumnuHa «Pa3paboTka W NpPOEKTUPOBAHUE MHTEIUIEKTYAIBHBIX MPOrPaMMHBIX
CPEICTB MAIIMHHOTO OOYYEHHUs» BXOJAUT B O0OpA30BaTEIbHYIO MPOTPAMMy  BBICIIETO
o0Opa3oBaHusi — MporpaMMmy OakanaBpuara IO HAalpaBICHHUIO MOATOTOBKH/ CHELHATbHOCTU
09.03.04 «IIporpammHas uHXeHepus» HampaBiieHHOCTH «[IpoekTupoBaHME NIPOrpaMMHBIX
cucteMy. Jlucuumimaa peanusyercs kadenpoit «Ne43»y.

JlucummimHa  HE  SBISETCS  OO0SI3aTENIBHOM  MPH  OCBOCHHUU  OOYYarOIIMMCS
o0Opa3oBaTeNbHOIl MpOrpaMMbl U HallpaBlieHa Ha YriIyOlieHHOe (OPMUPOBAHHE CIIETYIOIINX
KOMIIETEHLIHM:

[IK-2 «CnocoOGHOCTh BIAJAETh METOHOJOTHEH MPOrpaMMHON HWHXKEHEPUH IIPH
MIPOCKTUPOBAHUH MPOrPAMMHBIX CUCTEM PA3TUYHOTO HA3HAUCHUS»

[IK-3 «CnocobHocTh pa3pabaThiBaTh TpPeOOBaHUS U IMPOCKTHPOBATH MPOrpaMMHOE
o0ecrieueHue»

[IK-6 «'0TOBHOCTh HCHOJB30BaTh 3HAHME OCHOBHBIX METOJOB HCKYCCTBEHHOI'O
WHTEJUICKTA B MOCJIEYIONIEH TPo(eCcCHOHANBHOMN IS TEIIbHOCTH

CopepxaHue AUCUUIUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C pa3pabOTKON H
MPOCKTUPOBAHUE HWHTEIUICKTYaJbHBIX MPOTPAMMHBIX CPEICTB MAIIMHHOTO OOYYEeHHsS Kak
COBPEMEHHOM METOA0JIOTHe HHTEJUIEKTYAIbHOTO aHAIN3a JaHHBIX B POTPAMMHON WHKEHEPUU
Ha OCHOBE M3YYCHHS M MPUMEHEHHUS s3bIKa MporpammupoBanusi Python, ero cpencts u nmakeros
paboThl ¢ JaHHBIMHU, MaTEMaTHYECKMX BBIYMCICHHUH W MAaIIMHHOTO OOydeHus, U ee
MPUMEHEHUEM B TIPOTPaMMHO-aJITOPUTMUYECKOM 00CCIICYeHUN HH(POPMAIIMOHHBIX CHUCTEM, IS
MOBBILICHHS Ka4eCTBAa CUCTEMHOIO aHAIK3a IaHHBIX B MUH(POPMAITMOHHBIX TEXHOIOTHSIX.

[IpenonaBanue AUCHUILIMHBI TPEAyCMATPUBACT CieAyronme (OPMBI  OpraHHU3aIUH
yueOHOro mpoiiecca: J1abopaTopHble pabOThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOATEIbHAs paboTa
00yyaromierocs, KypcoBoe nmpoeKTUPOBaHUE.

[IporpaMMo#i IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIICBAEMOCTH, IIPOMEKYTOUHAS aTTecTanus B hopme qudhepeHIIMPOBAHHOTO 3a4eTa.

OO0miasi TpyJ0€MKOCTh OCBOCHMSI AUCHUHUILUIMHBI cocTaBnseT 10 3aderHbix emunuil, 360
YacoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE «PYCCKHM »



1. TlepeuyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIHUILIHE

1.1. Tlenu npenoaaBaHus AUCUUTUIUHBI
W3yueHne NOMUANCIUILUIMHAPHBIX 3HAHUH B HMH(OPMAIIMOHHBIX CHUCTEMax C NPUMEHEHHEM
COBPEMEHHBIX pa3/eNioB MporpamMmupoBaHusi Ha s3bike Python, ananuza, oOpabotku u
BU3YaJIM3allMM JAHHBIX, COOTBETCTBYIOIIMX MAaTEMAaTUYECKHX/CTATUCTHUECKUX BBIYUCICHHH,
MojieJel MalIMHHOrO OOyueHus W IMKJIa UX pa3paboTku u mpoektupoBanus. [lomydenue
HaBBIKOB NMPO()ECCHOHAILHOTO BIIAJICHUS B MEPEYUCICHHBIX O0JIACTSIX, B YACTHOCTHU, PEIICHHH
3aJ1a4 MHTEIJICKTYaJIbHOT0 aHaJIM3a JaHHBIX CPEICTBAMH MAaTEMaTHYECKOro, allfOPUTMHUYECKOTO
U TPOrPaMMHOTO OOECIEUYEHHUs: IMPEIBAPUTEIBHOIO aHalu3a, 00padOTKU, MPEICTABICHHUS H
BU3YalIM3alluU JAHHBIX, Pa3BEAOYHOIO aHaM3a JAHHBIX HA OCHOBE CTATHCTUYECKOrO aHallu3a U
MoJieNiell MAIIMHHOTO OOYyYeHUs Ui 33/Jad peajbHOro MUpa HAa OCHOBE JAHHBIX Pa3IMYHOU
PUPOJIBIL.

1.2. JlucuunnuHa sBiserca (akyIbTaTUBHOM JUCHMIUIMHOM 1O  HampaBJICHUIO
00pasoBatenbHO MTporpamMMsI Beiciiero oopasoanus (mpanee — OI1 BO).

1.3. TlepedeHs IIIaHUPYEMBIX PE3Y/IHTATOB OOYUYEHUS MO JUCLUUIUIMHE, COOTHECEHHBIX C
IIaHupyeMbIMH pesynbratamu ocBoenust OIT BO.

B pesynprare M3ydeHus AUCHUILTUHBI OOYYAIOUIUICS JODKEH 00J1aaTh CIEAYIOMIUMU
KOMIETSHIMSIMH WM WX YacTAMU. KOMIEeTeHIInU 1 UHIUKATOPHI UX JOCTUKEHHS MIPUBEICHHI B

Tabymune 1.

Ta6mmma 1 — [lepeyeHb KOMITIETCHIIMI ¥ MHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpymma) Konu Kon n nanmMeHoBaHME UHIUKATOPA JOCTHKEHUS
HAaUMEHOBaHUE
KOMIIETEHIINH KOMIIETEHIINH
KOMITCTCHIIH
I1K-2 Cnocobnocts | I1IK-2.V.1 ymeeT npumMeHsITh METOAOIOTUU
BJIQJIETh MPOEKTUPOBAHUS, TECTUPOBAHUS U
METO/I0JIOTUEH COMPOBOXKACHUS TPOrPAMMHBIX CUCTEM
MPOrpPaMMHOI pa3IMYHOTO Ha3HAUYEHHUs Ha BCEX ATamax
[Tpodeccuonanbhble
WHXXEHEPUH TIPH YKU3HEHHOTO IHKJIa
KOMIIETEHIINH
MPOEKTUPOBAHUH [IK-2.B.1 BnageeT HaBbIKaMU UCTIOJIb30BAHMS
MIPOTrpaMMHBIX METOJIOB M CPEJICTB MTPOCKTUPOBAHUS
CUCTEM Pa3INUYHOTO | IPOrpaMMHOTr0 0OecreyeH s, MPOrPaMMHBIX
Ha3HA4YCHMS nHTEpPecoB u 6a3 TaHHBIX
[TK-3 CnocobHOCTH
pa3zpabaThIBaTh [1K-3.B.1 BnageeT HaBbIKAMU U UMEET OMBIT
[Tpodeccuonanvubie | TpeOOBaHUA U MPaKTUYECKOr0 MPUMEHEHUS] METOI0JIOTHI
KOMITETCHIITH MIPOCKTUPOBATH pa3paboTKu TpeOOBAHUI U MPOEKTUPOBAHUS
MIPOrpaMMHOE IPOrpaMMHOTO 0OecTieyeHus
o0ecrnieyeHue
[IK-6.Y.1 yMeTb NpuMEHATbh METO/IbI, MOJENIH U
[1K-6 I'oTroBHOCTH y P AR, MOXL
ITOPUTMBI HCKYCCTBEHHOTO MHTEJUIEKTA MPU
HCII0JIb30BaTh
MPOEKTUPOBAHUU U Pa3pabOTKe CHEIHAIBHOTO
3HaHWE OCHOBHBIX
MPOTPaMMHOTO 00eCTIeUeHUS
METO/I0B
[TpodeccrnonanbHbie [1IK-6.Y.2 ymeer cTaBUThH 337]a41 U BBIIOIHAThH
HCKYCCTBEHHOTO
KOMITETCHITHH MMPOEKTUPOBAHUE CUCTEM UCKYCCTBEHHOTO
MHTEJUIEKTa B
——— WHTEJUIEKTa
Yo o TIK-6.B.1 BnameTs HaBBEIKAMH HCITOJIL30BAaHUS
npodeccHoHaNBHOM
WHCTPYMEHTAIBHBIX CPEICTB pa3padOTKHU CUCTEM
NeATeTLHOCTH
HMCKYCCTBEHHOTO MHTEJIEKTA

2. Mecro nucuuruinHbl B ctpykType OI1
JucuumnirHaa MokeT 6a3upoBaThCs HAa 3HAHUAX, paHee IPUOOPETEHHBIX 00YJarOIIUMHCS
IIPU U3YYECHHUH CIIEAYIONIUX TACIHIUINH:




OBOIIOLMOHHBIE MeToAbI poekTupoBanus [TUC,
[TpuknagHpie MOIEIN ONTUMHU3ALNHY,
BrruncnaurensHas MaTeMaTHKa,
[TpuxnanHas TeOpUs BEPOATHOCTEN U CTATUCTHUKA,
Teopust BEpoATHOCTEH,
Maremaruka. MareMaTUYeCKUM aHAIN3,
MaremaTrka. AHAINTHYECKAsi TEOMETPHUS U JIMHEeHHas anreopa,
JluckperHas MaremMaruka,
OcHOBBI IPOrpaMMUPOBAHUA,
ANTOPUTMBI U CTPYKTYPBI IaHHBIX,
OOBEKTHO-OpUEHTUPOBAHHOE ITPOIrPAMMUPOBAHUE,
[TpoexTrpoBaHME IPOrPaMMHBIX CUCTEM.
3HaHMs, TOJY4YEHHBbIE IIPH W3YYECHHH MaTepuana IJaHHOW JMCLHUIUIMHBIL, MUMEIOT Kak

CaMOCTOATENIBHOE 3HAYCHUE, TaK U UCIIOJIb3YIOTCS IPU U3YYEHUU APYTUX JUCLUIIINH!

OcCHOBBI MalIMHHOTO O0yUYeHUS,

MHTeuieKkTyanbHbIN aHaIu3 JaHHBIX HA OCHOBE METOJI0B MAallIMHHOTO 00y4eHus,
Ccun,

O06paboTKa 3KCIIepUMEHTAIbHBIX JaHHBIX,

3amura nHGOpMaLuH,

JMniaoMHOe IPOEKTUPOBAHUE.

3. O0beM U TPYyI0EMKOCTb TUCIUILTAHBI
JlanHbie 00 00IIEeM O0beMe JUCIUILIMHBI, TPYJOSMKOCTH OT/AEIBHBIX BHUJOB Y4E€OHOMH

paboTHI IO TUCHHUTLIINHE (M pacIpeie]ICHUE 3TON TPYIOSEMKOCTH IO CEMECTpaM) MPEICTABICHBI B
Tabimue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JTUCITUIIITTHBI

TpynoemMKoCTh 10 cemMecTpaM

3 o
IIpumedaHue:  kaHaMAATCKHI 9K3aMeH

Bun yae6HO# paboTh Bceero Nod NoS NoG No7 g
1 2 3 4 5 6 7
30}5/”4(1}1 mpyooemKocmp oucCyunIuHLl, 10/360 | 2/ 72 2172 | 2172 | 2172 | 2/72
(dac)

U3 nHux uacoe npakmuueckoii n0020mMoeKu 146 34 34 34 34 10
AyoumopHnuie 3anamus, BCEro vac. 146 34 34 34 34 10
B TOM YHCIIE:

nexiuu (JI), (dac)

npakTuueckue/ceMunapckue 3ansatus (113), 17 17 17

68 17

(gac)

nabopaTtopHubie padoTs (JIP), (uac) 68 17 17 17 17

KypcoBoii npoekT (pabdota) (KII, KP), (gac) 10 10

9K3aMeH, (Jac)
CamocmosamenvHnas paboma, Bcero (dac) 214 38 38 38 38 62
Buo npomesrcymounoit ammecmayuu: 3adet, | Audd. Judp | Aud | Hud
mudd. 3auer, sx3amen (3auer, dudd. 3aq, 3au., o. ¢. o.
OK3.**) I[;%)I(b. Tndy 3ay. | 3au. | 3au.

" o.
I[;(E(? 3au.
Hud.
3au.,




4. CopepxaHue JUCIUTUTHHBI

4.1. Pacnpenenenue Tpy10€MKOCTH JTUCIUTLIMHEI 10 pa3ieiaM | BUAAM 3aHATHH.

Pa3Z[e.TIBI, TEMbI JUCHUIIJIMHBLI U UX TPYAOCMKOCTb IIPUBCACHBI B Ta6m/1ue 3.

Ta6ymma 3 — Pa3nensl, TEMbI TUCIUIUIMHBI, KX TPYI0EMKOCTh

Pazgensl, TeMBI
JUCHMILIHBI

Jlekiun
(qac)

I13 (C3)
(qac)

JIP
(qac)

KII (uac)

CPC (uac)

Cemectp 4

Pazgen 1. OcHOBBI
SI3BIKA
MIPOTPaMMHUPOBAHHUS
Python

Tema 1.1.

ITouemy Python?
Tema 1.2.
OCHOBHBIE THITBI
nmaHHBIX B Python.
Omnpenenenye THIa.
OToOpaXkeHHE TUIIOB
Y CIIOBapHU.

Tema 1.3.
[TepemenHble U
BbIpakeHus B Python.
Tema 1.4.
Yopasnstomue
onepartopsl B Python.
Tema 1.6. ®yHkuum.
Tema 1.7. Knaccer
METOIEI.

Tema 1.8 ITakeTsl.

13

13

26

Paznen 2.
DKocucTema
pazpaboTku u
MPOEKTUPOBAHUS
MPOrPaMMHBIX
MoeJIeH MaIlTUHHOI'O
oOydenus B Python
Tema 2.1.

Cpena pa3paboTku B
Python Anaconda.
Tema 2.2. OcHOBHEIE

HaKeThI INE
aJIMUHUCTPUPOBAHUS,
3arpys3Ku, 00padoTKu
JTAHHBIX u
pa3paboTku Mojeneit
MAaIIHHHOTO
oOydeHwusl.

Tema 2.3. IDE
pa3paboTKu
MPOTPAMMHBIX
MozeIen
MAIIIMHHOT0/TJ1yOKOTO
oOyuenus Spider.
Tema 2.4.

WHTepakTUBHBII

12




HHCTPYMEHT
pa3paboTKu u
JIEMOHCTPAIH
paboTEI
MPOTPaMMHBIX
MozeIen
MAaIIMHHOTO/TITyOKOTO
oOyuenus Jupyter
Notebook.

Hroro B cemectpe:

17

17

38

Cemectp

Pazmen 3. 3arpyska,
COXpaHeHHe "
00paboTKa JaHHBIX B
Python

Tewma 3.1. 3arpy3ka,
COXpaHEHHUE U
00paboTKa TaHHBIX
OCHOBHBIX (hOPMATOB
B Python ¢ momomsto
nakeroB Pandas,
Pickle (¢aiinst, B/1,
API, URL).

Tema 3.2. O6pabotka
JTAHHBIX ¢peiimoB
cpenctBamu  Pandas:
OUYHUCTKA, H3MEHEHUE
bopmbl ¢bpeiimoB
JAHHBIX, 00paboTka
MIPOOIIEMHBIX u
HEKOPPEKTHBIX
JaHHBIX, arperammus
(G peiiMOB TaHHBIX.
Tema 3.3 Pabora c
JTAHHBIMH BPEMEHHBIX
pSIIOB  CcpeIcTBaMu
Pandas.

11

11

24

Pasnen 4,
Buzyanuzanus
IaHHBIX JUIS  3aja4
MAaIIHHHOTO
o0yuenus B Python.
Tema 4.1.
Buzyanuzanus
JTAHHBIX CPEICTBAMU
makeToB Pandas u

Matplotlib.

Tema 4.2. Ilaker
Seaborn JUISE
YIIy4IIEHHON
BHU3YaJIN3aIlNN.

Tema 4.3,
Kacromuzamnus
BHU3yalU3alUU B

Python.

14




Hroro & 17 17 38
CceMecTpe:
Cemectp 6
Pasnen 5. 17 17 38
Pa3Benounblii aHanus
JIAHHBIX Ha OCHOBE
MaTeMaTHYECKHX
pacuaeros B Python
Tema 5.1. ITaker
NumPy,
BEKTOPH3AIIUS 1
oreparu Hajl
BEKTOPHBIMH
JIAHHBIMHU.
Tema 5.2.
Koppensunonusiii
aHaNM3, WHIEKCH |
MaTPHIIBI
KOPPEJISIIHY.
Tema 5.3.
CpaBHUTENBHBIN
TPYIIIOBOM aHaIu3 Ha
OCHOBE
CTaTUCTHYECCKOTO
aHamsa.
Tema 5.4. O6pabotka
CUTHAJIOB C ITOMOIIBIO
JTIUCKPETHOTO
npeoOpa3oBaHus
Dypse.
Tema 5.5. Pabora c
JIPEBOBHTHBIMHU u
CCTCBbIMHU JaHHBIMU
Cpe/IcTBaMH  TMaKeTa
NetworkX.
Hroro B 17 17 38
CeMecCTpe:

Cemectp 7




Pazgen 6.
PazBeounniii ananms
NaHHBIX UIS  3aja4
MAILUHHOTO
oOyuenus Python.
Tema 6.1. MeToasl
COKpAaIICHUS
pPa3MEepHOCTH
MIPOCTPAHCTBA
IAHHBIX U BIIOKEHUH.
Tema 6.2.
PazBemounas
TPYIIIHPOBKA -
CerMeHTalus JTaHHbBIX
Ha OCHOBE MOJeIeH
KJIaCTePHU3aIUH.
Tema 6.3. Mogenu
oOHapyXeHHUs
aHOMAJIUH B TaHHBIX.

12

12

26




Pazmen 7. Ilukn
pa3paboTKu u
pa3BepTHIBaHUS
MPOrPaMMHBIX
CPEIICTB MAIIHHHOTO
oOydeHusl.

Tema 7.1.
[TocranoBka 3agauu 1
pa3BeIOYHBIN aHAIHN3
JTAHHBIX.

Tema 7.2.
IloaroroBka AaHHBIX:
penoopadoTKa 51
OYHMCTKA JTAHHBIX,
Tpauchopmarms
JaHHBIX, 00paboTKa
TEKCTOBBIX u
KaTCropuajbHbIX
aTpuOyTOB,
MOJIb30BATEILCKUE
TpaHchOpMaTOpBHI,
KOHBeUepbl
TparchopMaTopoB
JAHHBIX, otbop
WH(POPMATHBHBIX
MIPU3HAKOB.

Tema 7.3. Co3manue,
oOydeHue u
OLICHUBaHUE MOJenei
MalllMHHOI'O
00ydeHwus.

Tema 7.4. Hactpolika
MoJieJIell MaIllHHOTO
00ydeHwus. [Touck
TUIep-I1apaMeTPOB
MojzieJiell Ha OCHOBE
MoMcKa IO CEeTKE U
SBOJIFOITMOHHBIX
aJTOPUTMOB.

Tema 7.5.
CoxpaHeHnne u
pa3BepThIBaHUE
MoJieJiell MaIllHHOTO
0o0yJeHwUsI.

12

Hroro B
CEMECTpE:

17

17

38

Cemectp

8

Brinoinesu
€ KypCOBOI'O
MIPOEKTA

10

62

Hroro B
CEMECTpE:

10

62

Hroro

68

68

10

214




[IpakThdeckass MOATOTOBKA 3aKIIOYaeTCss B  HEMOCPEICTBEHHOM  BBITIOJHEHUU
oOydJarloluMuCcs  ONpeleNeHHBIX  TPYAOBBIX  (YyHKUMH,  CBSI3aHHBIX C  Oy;ymieit
npodeCcCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopepxaHue pa3/ielioB U TEM JICKIIMOHHBIX 3aHATHIA.
Copep:xanue pa3aesioB U TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIa

Howmep paznena HaszBanue u conep:kanue pas3ieiioB U TEM JEKIIMOHHBIX 3aHATHI

Y4eOHBbIM IJIAHOM He NMPeAyCMOTPEHO

4.3. Ilpaktuueckue (CEMUHAPCKUE) 3aHATUS
TeMbl MPaKTHUYECKUX 3aHATHIA U UX TPYIOEMKOCTh IPUBECHBI B TAOIHIIC 5.

Tabmuna 5 — [IpakTuyeckne 3aHATHS U UX TPYJOEMKOCTb

Tembl Dopmsbl T 13 Hix . | Ne paznena
Ne /it NPAaKTUYECKUX | TMPAKTUYECKUX PYAOCMIOCTD, | IPAKTUACCKOM | 1y o)y
- . (gac) IIOATOTOBKH,
3aHATHH 3aHATHH (ac) JIHBI
Cemectp 4
1 Pabota B [TpakTuka 4 4 2
HKOCHCTEME
cpelbl
pa3paboTKu
Python Anaconda
2 Boipaxkenus u | [Ipaktuka 3 3 1
OCHOBHBIE TUIIBI
JTaHHBIX B Python
3 Vnpasmsromue | [IpakTuka 4 4 1
OIepaToOphI B
Python.
4 Oynkuuy, kiaccesl | [Ipaktuka 4 4 1
Y METOJIbI B
Python
5 Pabota c [IpakTuka 2 2 1
nakeTaMu B
Python
Cemectp 5
6 3arpyska, IIpakTuka 6 6 3
COXpaHEeHHE U
obOpaboTka
JTAHHBIX, BKJIFOYast
(bpeliMbl JaHHBIX
B Python.
7 Pabora ¢ IIpakTuka 5 5 3
JTAHHBIMH
BPEMEHHBIX
PSIOB.
8 Busyanmszanusa | IIpaktuka 6 6 4
JaHHBIX B Python.
Cemectp 6

O

‘ Koppensaunonsslit ‘ [IpakTrka ’ 4 ’ 4 | 5




aHaJIN3 JaHHBbIX.

10

CpaBHUTENBHBIN
rpyINNoBOi
aHaJIN3 Ha OCHOBE
CTaTUCTHUYECKOTO
aHaJIM3a.

[IpakTuka

11

O6paboTka
CHTHAJIOB C
TIOMOIIIBIO
JUCKPETHOTO
npeoOpazoBaHus
Dypse.

[IpakTuka

12

Pab6ora ¢
JPEBOBUTHBIMU U
CETEBLIMU
JaHHBIMA

[IpakTuka

Cemectp 7

13

MeTtoab!
COKpAILICHUS
pa3sMepHOCTH
MPOCTpaHCTBa
JTaHHBIX U
BJIO>KCHUM.

[IpakTrka

14

PasBegounas
IPYHIUPOBKA —
CCrMCHTALI U
MaHHBIX Ha
OCHOBE MOJIeNIeH
KJIACTEPU3ALIHH.

[IpakTrka

15

Monenu
oOHapyKeHUsI
aHoMajuii B
JaHHbBIX.

[IpakTuka

16

Pazpabotka u
pa3BepThIBaHNE
IIPOrpaMMHOMN
MOJENHN
MAaIIMHHOT O
00y4eHusI.

[IpakTuka

Bcero

68

68

4.4. JlabopatopHble 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.

Tabmuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh

No i/t

pabot

HanmenoBanue
1a0b0paTOPHBIX

TpynoeMKoCTb,
(gac)

N3 aux

MIPaKTUYECKOU

MOJITOTOBKH,
(dac)

Ne paznena
JIVICTIATT
JIMHBI

Cemectp 4

\ PabGora B

| 4

4




IKOCHUCTEME
cpenabl
pa3paboTKu
Python Anaconda

Beipaxkenus u
OCHOBHBIE THIIBI
JIaHHBIX B Python

Yupasinsiomiue
OIepaTopsl B
Python.

DyHKINH, KJIACCHI
U METOJBI B
Python

Pabora ¢
[IaKeTaMHU B
Python

Cemectp 5

3arpyska,
COXpaHEHHE U
00paboTka
JIAHHBIX, BKJIIOYast
(GpeiiMbl JaHHBIX
B Python.

6

PaGoTa ¢
JTAHHBIMH
BpeMeHHI)IX
PAIOB.

Buzyanuszanus
IaHHBIX B Python.

6

Cemectp 6

KoppensiuroHHbIi
aHaJN3 JTaHHBIX.

4

10

CpaBHUTENBHBIN
TPYIIIOBOM
aHaJIN3 Ha OCHOBE
CTaTHUCTUYECKOTO
aHaJIn3a.

11

O6paboTka
CHTHAJIOB C
TIOMOIIBIO
JTACKPETHOTO
npeoOpazoBaHus
Dypre.

12

PaboTa ¢
,ZIpeBOBI/II[HBIMI/I n
CETEBBIMU
JaHHBIMHA

Cemectp 7

13

MeTonbl
COKpAILEHUS
pa3sMEpHOCTH
MIPOCTPAHCTBA

4




NAHHBIX U
BJIOKECHUU.

14 Pa3senounas
rPYIIUPOBKA —
cerMeHTaIus
JIaHHBIX HA
OCHOBE MOJ€EIIEN

KJIaCTCpU3al1H.

15 Monenu
OoOHapyXeHUs
aHoOMaJIUH B

NAHHBIX.

16 Pazpabotka u
pa3BepThIBaHUE
MPOrpaMMHOMN
MOJIENHN
MaIIHHHOTO

o0y4eHusI.

Bcero

68

68

4.5. KypcoBoe npoekTupoBaHue/ BHIIOTHEHHE KYPCOBOM pabOThI

[lenp KypcoBOrO MpOEKTa: 3aKPEIUICHWE M Pa3BUTHE HABBIKOB METOJOB MAIIMHHOTO
o0y4yeHMsI B IPOEKTUPOBAHUU U pa3pabOTKe MPOrpaMMHO-aJITOPUTMUYECKOT0 OOeCleyeHus,
yIy4IIeHue KauecTBa U 3P PEeKTUBHOCTH HHPOPMALIMOHHBIX CHCTEM.

YacoB npaktuyeckoit moarotoBku: 10

[IpumepHbIe TeMBI 3a1laHUi HA KypCOBOM IIPOEKT IpuBeieHbl B pasaene 10 PIT/I.

4.6. CamocrosiTenbHas paboTa 00y4aromuxcs

Bunsl camocTosTensHON paboThl U €€ TPYI0EMKOCTh NPUBEIEHbI B Tabnue 7.

Tabmauna 7 — Bunbel caMmocTosTenbHONU pabOThI U €€ TPYAO0EMKOCTh

Bl cAMOCTOSTebHOf paBoThi Bcero, |Cemectp Cemectp Cemectp Cemectp Cemectp
4Jac 4,gac | 5,uac | 6,yac | 7,4ac | 8, gac
1 2 3 4 5 6 7
W3ydeHne TeopeTHuecKoro MmaTepuania
qucturaHbl (TO)
Kypcosoe npoektupoBanue (KII, KP) 62
Pacuetrno-rpadpuueckue 3ananus (PI'3)
Brimonnenue pedepata (P)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 120 30 30 30 30
ycneBaemoctu (TKVY)
Homamuee 3amganne (/13)
KontposbHble paboTsl 3a04HKuKOB (KP3)
[ToaroToBka K MpOMEKYTOUHOI 32 3 3 3 3
atrectrauuu (ITA)
Beero: | 214 38 38 38 38 62

5. Tlepeuenb yueOHO-METOIUUECKOTO 0OCCTICUCHHS
JUTSL CAMOCTOSITEIBHON pabOThI 00YYArOMIMXCS IO TUCITUTUINHE (MOIYITIO)



Y4eOHO-METOAMUECKUE MaTePHalbl JIJIsi CAMOCTOSITENEHONH paboThl OOYYArOIIUXCS YKa3aHbI B
na. 7-11.

6. IlepeueHp nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3TaHUMN
[TepeueHs eYaTHBIX U SJEKTPOHHBIX YUeOHBIX M3/IaHUN TTPUBEICH B Tabmule 8.
Tab6ymia 8— IlepeueHb neYaTHBIX U AJIEKTPOHHBIX YYCOHBIX M3JaHUN

KomiuecTBo 9K3eMILTSIPOB B
Mudp/ oubnmoTexe
URL azpec bubnuorpaduueckas ccpiika (KpOME HEKTPOHHbIX

AK3EMILISIPOB)

http://e.Janbook.com/ | Makkunnu Y. Python u aHanu3 qaHHBIX.
[TepBuynas 00pabOTKa JAHHBIX C
npuMeHenueM pandas, NumPy u Jupiter.
- U3parenscto "JIMK Ilpecc", 2023.

http://e.lanbook.com/ | Makkuuuu Y. Python u ananus naHHbix
N3patensctBo "JIMK Ilpecc”, 2020.

http://e.Janbook.com/ | TutoB A. H., Tazuesa P. ®. O6paboTka
naHHBIX B Python. OCHOBEI paboTHI ¢
oubimorekoii Pandas: yuebno-
MeToaudeckoe nocoodue. - Kazanckuii
HallMOHAJIbHBIM UCCIIEN0BATEIbCKUI
TEXHOJIOTMYECKU yHUBepcuret, 2022.

http://e.lanbook.com/ | Tarapuukosa T. M. nTemnekTyanbHbli
aHaJIM3 IaHHBIX: yyeOHOe ocobue. -
WznarensctBo "UHpa-Nmkenepus'",
2024.

7. IlepedeHb 37EeKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
MH(}OpPMaLIMOHHO-TEJIEKOMM YHUKAIIMOHHOH cetn «IHTepHEeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(pOPMAaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTu «HTepHeT», HEOOXOAUMBIX JJii OCBOEHHUS JUCLUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepedeHb JIEKTPOHHBIX OOpa30BATEIbHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «MHTepHeT»

URL anpec HaunmenoBanue
https://anaconda.cloud/support- JoxymenTanus 1o cpene pazpadotku Anaconda, ee
center/product-documentation KOMIIOHEHTaM U UHCTPYMEHTaM
https://www.anaconda.com/open- | CoBpeMeHHbI€ MTaKeThbl, OMOIMOTEKH U HHCTPYMEHTBI
source pa3paboTKu crcTeM MalIMHHOro 00yueHus B Python
https:// scikit-learn.org/stable/ JlokyMeHTaIus 1o nakery MamuHHoro o0y4yenus B Python

scikit-learn
https://numpy.org/ JlokymeHnTanus no nakery Borurcienuii B Python NumPy
https://pandas.pydata.org/ JlokymeHTaIus 1Mo makety padoTsl ¢ JaHHBIMH B Python
Pandas

8. IlepeueHb MHPOPMAIIMIOHHBIX TEXHOJIOTUN
8.1. [lepeuenp mporpaMMHOro OOECIEeUYeHHsI, HCHOJb3YEMOro MpPHU OCYILECTBICHUU
00pa30BaTeILHOrO MpoLecca MO0 AUCLHUIIUHE.




[lepeueHpb UCTIONB3yEMOT0 IPOrpaMMHOT0 oOecrieueHus rpeacTasieH B Tadmuie 10.

Ta6mmma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHus

Noe i/t HaumenoBanue

CBoboaHo pacnpoctpansiemoe [10:

- UHTEpIpETaTop sI3bIKa nporpammupoBanus Python 3.%;

- cpena pa3pabotku Anaconda ¢ COOTBETCTBYIOIIMMH UHCTpYMeHTamHu (Spyder,
Jupyter Notebook) 1 makeTamu MalTMHHOTO/TITyOOKOT0 00y4eHus, 00pabOTKHU U
BU3YaJIH3alUU TaHHBIX.

https://www.anaconda.com/products/distribution

8.2. Ilepeuenp HH(OPMALMOHHO-CITPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeyeHb UCHOMB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTaBICH B
Tabauie 11.

Tabmuna 11— Ilepeuens nHGOPMAIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaunmeHnoBaHue

He npenycmotpeno

9. MarepuanbHO-TeXHHYECKast 6a3a
CoctaB MaTepUaTbHO-TEXHHUYECKON 0a3bl, HEOOXOAUMOW IS  OCYIIECTBIICHUS
00pa3oBaTenbHOIO MpoIiecca Mo JUCHUIIIHHE, TTPE/ICTaBlIeH B Tabnuiel 2.

Ta6ymmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Ne HaumenoBaHue cocTaBHOM yacTu Howmep aynutopun
n/m MaTepUaJIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
2 | CneumanusupoBaHHas jJaboparopus «Ha3Banue» b.M. 23-08, 23-09, 23-
10

10. OueHouHble cpecTBa JUIsl IPOBEACHUS IPOMEKYTOUHON aTTeCTalluu
10.1. CocTtaB OIEHOYHBIX CPEACTBIJIS TPOBEACHHUS MPOMEKYTOUYHOW AaTTECTAlUU
o0yyaroImuxcst Mo JUCUUIUIMHE MpUBeeH B Tabnuie 13.
Tabmuna 13 — CocTtaB OLIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUS TPOMEXKYTOUHOMN aTTecTaluu

By npomMeXyTOYHOM aTTecTalyu IlepeueHb OLICHOYHBIX CPENICTB
JuddepenurpoBaHHbIi 3a4ET Crircox BONpOCOB;
TecTtsr;
3anayu.
BrinonHenue KypcoBoro npoekTa DKcrnepTHas OlleHKa Ha OCHOBE TpeOOBAaHUH K
COJIEP’)KaHHIO0 KYPCOBOT'O ITPOEKTA.

10.2. B kauecTBe KpHUTEpUEB OLEHKU YpPOBHSI C(HOPMHPOBAHHOCTU (OCBOEHHS)
KOMIIETEHIINH 00ydJarouMMHCs MPUMEHseTCsl 5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KoTopas rnpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJB30BATHCS
100-6anmnpHass  mKana — MOJYJIbHO-pEHTHMHIOBOM  CHUCTeMbl ~ YHMBEpPCHTETa,  IpaBUIIa
WCIIOJIB30BAaHNs KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIBHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS ¢(hOPMHUPOBAHHOCTH KOMIIETEHIUN

\ OrieHKa KOMITETEHITH \ XapakTeprcTrka COPMUPOBAHHBIX KOMITCTCHITHIA




5-OayutpHas KA

— oOyyJaronuiicss TJIIyOOKO W BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTepHai;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEIBHO M IPAMOTHO €0 M3JIaraer;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOH JIUTEPATYpHI,

«OTIIHUYHO) J
GATTCHO TECHO TNPHUBSA3BIBAET YCBOCHHBIEC HAYYHbIC TTOJIOKEHUS C MPAKTUUYECKOU
JIeATEeIbHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApIYMEHTUPYET BBIJIBUTACMBIE UM HJICH;
— JIeJIaeT BBIBOALI H 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOMN CIICIMAIM3UPOBAHHBIX TTOHSITHIA.
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepuai, TPaMOTHO H
M0 CYHIECTBY WM3JaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JIMTEPaTYPHI;
«ODOLLIOY — HE JIONYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;
P — YBSI3bIBAET YCBOCHHBIE 3HAHUSI C MPAKTUUYECKON JESITEIbHOCTHIO
«3a4TCHOY
HaIlpaBJICHUS,
— apryMEHTUPYET Hay4YHbI€ [1OJI0KEHNUS;
— JIeJIaeT BBIBOALI H 000OIIECHHS;
— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TOHITHH.
— oOyyarouuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONHMpasChb Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEpaTyphl;
— JIONYCKaeT HECYIIECTBEHHbIE OIIMOKH U HETOYHOCTH;
«yIOBJICTBOPUTEIHLHOY .
— UCIIBITHIBACT 3aTPYAHEHUS B MPAKTUYECKOM NPUMEHEHUW 3HAHUM
«3a4TCHOY
HaIpaBJICHUS;
— cJ1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3arpynHsieTcs B GOpMyJIMPOBAHUYU BBHIBOJIOB M 000OIIEHU;
— YAaCTUYHO BJIAJICET CUCTEMOM CIEIUATU3UPOBAHHBIX OHSITUH.
— o0yyJarouuics HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOIO
Marepuaa;
— IONyCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  IpH
«HEYJIOBJICTBOPUTEIIHHOY
PacCMOTpPEHHH MPOOJIEM B KOHKPETHOM HAIpPaBIICHUH,
«HE 3a4YTEHOY

— MCTIBITBIBAET TPYIHOCTH B MMPAKTHYECKOM IPUMEHEHNUN 3HAHH;
— HEe MOXKET apryMEeHTHPOBATh HaAy4YHbIE MOJIOKECHMUS,
— He (JOpMYIHPYET BBIBOJAOB U 0000IICHHH.

10.3. TunoBble KOHTPOJIbHBIE 3aJJaHUS WX UHBIE MaTEPUAIIbI.
Bomnpocs! (3agaun) 1uid s5K3aMeHa npecTaBieHsl B Tadnuue 15.

Tabmuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Kon
No /it [Tepedyens BompocoB (3a1a4) 1S IK3aMeHa HHKATOPA
Y4eOHbBIM IJIAaHOM HE IPETyCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npeactapieHs! B Tabnuue 16.
Ta6mmma 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera
Kon
Ne i/m [Tepeuens BompocoB (3a1a4) amns 3adeta / qudd. 3adera HHKaTOpa
1. OcHoBHbIe TUIIBI JaHHBIX B Python. Onpenenenue Tumna. [IK-2.V.1
OToOpakeHne TUTIOB U CIIOBAPH. [1K-2.B.1
I1K-3.B.1
2. [lepemennsle u BoipaxkeHus B Python. [K-2.V.1
[1K-2.B.1
I1K-3.B.1
3. VYmpasnstomue oneparops! B Python. IIK-2.V.1
I1K-2.B.1




IT1K-3.B.1

4. O yHKIUY. [IK-2.¥.1
[1K-2.B.1

[1K-3.B.1

5. Kinaccer 1 MeToIbI. [IK-2.V.1
[IK-2.B.1

I1K-3.B.1

6. [TakeTsl. [IK-2.V.1
[1K-2.B.1

[1K-3.B.1

7. OcHOBHBIE TTAKETHI AJIs AIMUHUCTPUPOBAHHUS, 3arpy3ku, oopadbotku | [1K-2.V.1
JaHHBIX M pa3padOTKX MOZENEeH MAalIMHHOTO O0yUCHHS. [IK-2.B.1
I1K-3.B.1

8. HHCcTpyMeHT pa3pabOTKU U IEMOHCTPAIIMH paboThl MPOrpPaMMHBIX [IK-2.V.1
MojIeJIel MalllMHHOTO/TIIy0Koro o0yuenus Jupyter Notebook. I1K-2.B.1
[1K-3.B.1

0. 3arpy3ka ¥ coxpaHCHHE TaHHBIX GperiMoB B Python ¢ momoribio [IK-6.Y.1
nakera Pandas [1K-6.Y.2
I1K-6.B.1

10. O6paboTka nanHbIx QperiMoB B Python ¢ moMombio maketa Pandas [1K-6.V.1
[IK-6.Y .2

I1K-6.B.1

11. 3arpy3ka U coxpaneHue qaHHbIX B Python ¢ momomrsio makera Pickle | [TK-6.Y.1
[1K-6.V.2

[1K-6.B.1

12. Pabota ¢ maHHBIMU BpEMEHHBIX PsJIOB cpeacTBamu Pandas. IIK-6.V.1
[IK-6.Y .2

I1K-6.B.1

13. Busyanuzanus ganabix cpenctsamu nakeroB Pandas u Matplotlib. [IK-6.Y.1
IT1K-6.Y .2

[1K-6.B.1

14. [TakeT Seaborn A ynydieHHON BU3yalu3alny. ITIK-6.V.1
[IK-6.Y.2

IT1K-6.B.1

15. Kacromuzanus Busyanusanuu B Python. [IK-6.Y.1
I1K-6.Y .2

[1K-6.B.1

16. ITaker NumPy, BekTOpH3anus 1 onepanuu HaJ BEKTOPHbBIMU ITIK-6.V.1
TAHHBIMU. IIK-6.Y .2
IT1K-6.B.1

17. KoppensinoHHbIil aHaau3, MHIEKCHl U MaTPUIIbl KOPPEIISALINH. [IK-6.Y.1
[1K-6.Y .2

[1K-6.B.1

18. CpaBHUTENBHBIN I'PYNIIOBOM aHAJIN3 HA OCHOBE CTATHCTHYECKOTO [1IK-6.VY.1
aHaJn3a. [IK-6.Y.2
I1K-6.B.1

19. O06paboTKa CUTHAJIOB C MOMOIIBIO JUCKPETHOT'O MPeoOpazoBaHUs [IK-6.Y.1
dypobe. [1K-6.Y.2
I1K-6.B.1

20. Pabota ¢ npeBOBUIHBIMU U CETEBBIMH JaHHBIMU cpeAcTBamMu maketa | [1K-6.VY.1
NetworkX. [IK-6.Y.2

I1K-6.B.1




21. MerToibl COKpaleHHs] Pa3MEPHOCTH TPOCTPAHCTBA JAHHBIX U I1K-6.V.1
BJIO>KCHUI. [IK-6.Y.2
I1K-6.B.1

22. PasBenounas rpynnupoBKa — CErMEHTalMs JaHHBIX HA OCHOBE [IK-6.Y.1
MOJIeIel KilacTepU3alluu. [IK-6.Y .2
I1K-6.B.1

23. Mopenu oOHapyXEHUSI aHOMAJIMK B JTAaHHBIX. I[IK-6.Y.1
[IK-6.Y.2

I1K-6.B.1

24. [TonroToBka JaHHBIX: MpeaoOpabOTKa U OYUCTKA JaHHBIX, [IK-6.Y.1
TpanchopmaIus JaHHbIX, 00pab0TKa TEKCTOBBIX U KaTeropuaybHbix | [1K-6.Y.2
aTpuOyTOB. ITK-6.B.1

25. [ToaroroBka aHHBIX: MOJIB30BATEIIbCKUE TPAHCHOPMATOPHI, IIK-6.Y.1
KOHBEHeps! TpaHCPOPMATOPOB JTaHHBIX. [IK-6.Y.2
I1K-6.B.1

26. [TonroroBka JaHHBIX: 0TOOP WH(GOPMATUBHBIX MPU3HAKOB. [IK-6.Y.1
[1K-6.Y.2

I1K-6.B.1

27. Coznanue, o0ydeHue U olleHnBaHue Mojienei MamuHHoro ooyuenus. | [1K-6.VY.1
[IK-6.Y .2

I1K-6.B.1

28. Hactpoiika moneneit mammaHoro ooydenus. [louck runep- [1IK-6.V.1
[apaMeTpoB MOJIeJIel Ha OCHOBE ITOMCKA 10 CETKE. [IK-6.Y .2
I1K-6.B.1

29. Hactpoiika moneneit mammaHoro ooydenus. [louck runep- [IK-6.Y.1
rapaMeTpoB MoJieNieil Ha OCHOBE IMOUCKA IBOJIIOLUOHHBIMU [1K-6.Y.2
AITOPUTMaMHU. I1K-6.B.1

30. Coxpanenue 1 pa3BepTbiBaHHE MO/JIENIEeH MAIIMHHOTO 00YyUeHHS. [1IK-6.VY.1
[IK-6.Y.2

I1K-6.B.1

Ilepeuenp TeM Ui KypCOBOTO IPOEKTUPOBAHMS/BBIIOJHEHNUS KypCOBOH paboThI
npeJcTaBieHbl B Tadnue 17.
Tabnuua 17 — IlepeueHb TeM 7151 KYpCOBOTO MPOSKTUPOBAHHUS/BBITIOIHEHUS] KYPCOBOM pabOThI

Ne /i [IpumepHBIi nepedeHb TeM JIJIsl KypCOBOTO MPOEKTHUPOBAHUS/BBITIOTHEHHS
B KypcoBO# paboThI

1. Pazpabotars npuiioxxeHue, KOTOPOE CErMEHTUPYET BEKTOpa TEIEMETPUYECKON
uHpOpMaIUK MaJloT0 KOCMUYECKOTI'0 aniapara Ha COCTOSIHUS (DyHKIIMOHUPOBAHUS
Ha OCHOBE MoJieNu Kiactepusauuu. [Ipumennts nuki pa3padorku. CpaBHUTH
PE3YJIBTATHI C ATAIOHHBIMU METKAMU KJIACCOB.

2. Pa3paborate npusnoxkeHue, KOTOpoe rpynnupyeT BEKTopa TeleMeTpUIecKoit
nH(pOpMaIUK MaJIoT0 KOCMUYECKOT'0 anrapara Ha COCTOSIHUS (DYHKIIMOHUPOBAHUS
Ha OCHOBE Mojenu Kkiactepusanuu. [Ipumennts nukn pa3padbotku. Mcnoas3zoBats
IIPY 3TOM MOJEJb COKPALIEHHS IPOCTPAHCTBA JaHHBIX. CpaBHUTH PE3YJIbTAThI C
3TAJIOHHBIMU ME€TKaMH KJIaCCOB.

3. Pa3paborate npusnoxxeHue, KOTopoe 0OHapyKUBAET HEIITATHOE
(YHKIIMOHMPOBAHUE MAJIOr0 KOCMUYECKOT0 arapara Ha OCHOBE MOJIENIN
OOHapyKEHHsI aHOMAJIMI CPEJX BEKTOPOB €r0 TeIEMETPHUECKON HH(POPMAIIHH.
[TpumeHuTH UK pa3zpaboTku. CpaBHUTH PE3yJbTATHI C ITATOHHBIMU METKaMHU
KJIACCOB.

4. Pazpabotate npuioxxeHue, KOTOpoe 0OHapYKUBAET HEIUTATHOE
(YHKIIMOHUPOBaHKHE MaJoro KOCMUYECKOro arnmapara Ha OCHOBE MOJENN




OoOHapyKEHHsI aHOMAJIMH Cpeal BEKTOPOB €ro TeJIEMETPUIECKON NH(POpMALIHH.
Hcnonp30BaTh IpU 3TOM MOJIEL COKPAILLEHHs] IPOCTPAHCTBA JaHHBIX. [I[puMeHUTH
LUK pa3padoTku. CpaBHUTH Pe3yIbTaThl C 3TAJIOHHBIMU METKaMU KJIACCOB.

Pa3paboTaTh npuioxKeHue, KOTOPOE CErMEHTUPYET BEKTOpa ceTeBoro Tpadduka
MH(GOPMALIMOHHOM CUCTEMBI Ha COCTOSHUSA (PYHKLIMOHUPOBAHUS Ha OCHOBE MOJIENIN
knacrepuzanuu. [I[pumeHnTs nuki pa3padbotku. CpaBHUTH PE3YNIbTATHI C
9TaJIOHHBIMU METKaMU KJIACCOB.

Pa3paboTath npuioxkeHue, KOTOpOe CErMEHTUPYET BEKTOpa ceTeBoro Tpadduka
MH(GOPMALIMOHHOM CUCTEMBI Ha COCTOSIHUS (DYHKIIMOHUPOBAHUS Ha OCHOBE MOJIENIN
knactepuzanuu. [IpumeHnTs nuki pazpadotku. Mcmonb30BaTh Npu 3TOM MOJENTb
COKpAICHMs POCTPAHCTBA JaHHBIX. CPaBHUTH PE3yJIbTaThl C 3TAJIOHHBIMU
METKaMHU KJIACCOB.

Pa3paborats npusnoxeHue, KOTopoe 0OHApYKMBAET aTaKu Ha MHPOPMALIHOHHYIO
CHCTEMY Ha OCHOBE MOJIENIM OOHAPYKEHUSI aHOMAIIUI CPEId BEKTOPOB CETEBOTO
Tpaduka nadhopmaunoHHoU cucteMsl. [IpumeHnTs KK pazpadboTku. CpaBHUTH
pe3yJIbTaThl C ATAIOHHBIMU METKAMU KJIaCCOB.

Pa3paborates npunoxxeHue, KOTopoe 0OHApyKMBAET aTakKu Ha HHPOPMAILIHOHHYIO
CHCTEMY Ha OCHOBE MOEII OOHAPYKEHUSI aHOMAIIUI CPEIN BEKTOPOB CETEBOTO
Tpadduka nHHopMaMOHHON cUCTeMBI. Mcronb30BaTh MPU 3TOM MOJIEIb
COKpALEHHs POCTPAaHCTBA JaHHBIX. [[puMeHuTs LMK pazpaboTku. CpaBHUTH
PE3yNbTaThI C ATAIOHHBIMU METKAMU KJIACCOB.

Pa3paboTaTh npuioxKeHue, KOTOPOE CErMEHTHPYET BEKTOPA TeIEeMETPUIECKON
uH(pOpMaIUK MaJIoT0 KOCMUYECKOTI'0 aniapara Ha COCTOSIHUS (DyHKIIMOHUPOBAHUS
Ha OCHOBE CPAaBHUTEJIBHOIO IPYNIOBOro aHaiu3a. [I[puMeHuTs LUK pa3paboTKH.
CpaBHUTB pe3yJIbTaThl C ITAIOHHBIMU METKAMHU KJIACCOB.

10.

Pazpabotars npuinoxxeHue, KOTOpOe IPyNIHPYET BEKTOPA TEIEMETPHIECKOM
nH(pOpMaIUK MaJIoT0 KOCMUYECKOI'0 anrapara Ha COCTOSIHUS (DyHKIIMOHUPOBAHUS
Ha OCHOBE CPAaBHUTEJIBHOIO IPYNIOBOro aHaiu3a. [I[puMeHuTs LUK pa3paboTKH.
Hcnonp30BaTh IpU 3TOM MOJIENL COKPAILEHHS IPOCTPAHCTBA JaHHBIX. CpaBHUTH
PE3yJIbTaThl C ATAIOHHBIMU METKAMH KJIacCOB.

11.

PazpaboTaTe mpuiioxenue, KOTOpOe penaeT 3aaqdy yIpaBiIeHUs] HHBECTUIIMOHHBIM
noptdenemM Ha OCHOBE MOJIEJIeH COKpaIlleHUs Pa3MEPHOCTH MPOCTPAHCTBA TAHHBIX
1 BIIO>KeHUH. [IpuMEeHUTH UK pa3pabOTKH.

12.

Pazpabotats npuioxeHue, KOTOpOe peliaeT 3a1a4y MOAECTUPOBaHUS JOXOAHOCTH U
MIPOLIEHTHOM CTaBKM HAa OCHOBE MOJIeJIel COKpaIEHUS pa3MEPHOCTH TPOCTPAHCTBA
JAHHBIX ¥ BIOKeHUH. [IpUMEHNTh IMKI pa3pabOTKH.

13.

Pa3paborats npuiioxkeHue, KOTOpoe perraeT 3aaaqy TpeinHra KpUITOBAIOTH Ha
OCHOBE MOJIeNIeH COKpAIIEHUsI Pa3MEPHOCTH MTPOCTPAHCTBA JAHHBIX U BIOKEHUH.
[TpuMeHuTh UK pa3pabOTKH.

14.

Pazpabotars npuioxeHue, KOTOPOE peIaeT 3aaqy NapHoro TpeIuHra Ha OCHOBE
MoJIeTIel KiacTepu3alii MPOCTPAHCTBA NaHHBIX. [[puMeHuTh UK pa3paboTKy.

15.

Pazpabotare npuiiokeHue, KOTOpOe pelaeT 3a/1auy CerMEeHTAI[M HHBECTOPOB Ha
OCHOBE MOJIEJICH KITaCTepU3alliH MMPOCTPAHCTBA JAHHBIX. [[pUMEHUTH UK
pa3paboTKH.

16.

Pa3paboTars npuioxeHnue, KOTOPOE pemaeT 3a/1a4y OaHKOBCKOTO MOIICHHUYECTBA
Ha OCHOBE MOJIEJIeH onpeaeseHns aHOMAJIMK B IPOCTPAHCTBE JaHHBIX. [[puMeHnTH
LIUKJI pa3pabOTKH.

17.

Pazpabotars npuiiokeHue, KOTOpoe peraeT 3agaqy 0aHKOBCKOIO MOIIEHHUYECTBA
Ha OCHOBE MOJIETICH KJIaCTepH3alliH B IPOCTPAHCTBE NaHHBIX. [[pUMEHUTD IIUKIT
pa3paboTKH.




Bormpocsr

MpeICTaBJICHBI B TaOymie 18.

Ta6ymma 18 — [IpumepHslii mepedeHb BOIPOCOB ISl TECTOB

AJid  IMPOBCACHUA HpOMe)KYTOqHOfI arreCtallun B BUAC TCCTUPOBAHUA

Ne n/mt [IpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB Kon
MHAMKATOpa
1. WNuctpyknus: [IpounTaiite Bonmpoc, BEIOEPUTE OJIMH MPABUIILHBIN IIK-6.Y.1
OTBET M 3aIlUIINTE apTyYMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETA [IK-6.Y .2
Bonpoc: Kakoii u3 npuBeieHHbIX aKeTOB si3bika Python I1K-6.B.1
npeaHasHaueH Uit paboThl ¢ ppeiiMamMu JaHHBIX ?:
1. NumPy
2. Keras
3. Pandas
4. Os
Kirou: 3
2. Wucrpykuus: [IpounTaiite Bonpoc, Beioepute npasuiibHbie oTBeTH U | [IK-6.Y.1
3aMUIIUTe apryMEHThl, 000CHOBBIBAIOIIHE BHIOOP OTBETA [IK-6.Y .2
Bomnpoc: Kakoit u3 nprBeIEHHBIX TUIIOB MOJIENIE MAILIMHHOTO [1IK-6.B.1
00yueHHUsI MOKET PEeUIUTh 33/1a4y CErMEHTAllui HHBECTOPOB B ClTyyae
OTCYTCTBHUSI JAaHHBIX C KaTErOpUaIbHbIMU ATAIOHHBIMU METKaMU?:
5. Mooenv knacmepuzayuu
6. Mogenb ornpeesieHust aHOMaIui
7. Mooenwv cokpauwieHus npocmpancmea OAHHBIX U 6/10HCEHUS
8. Memoo cpasnumenvHo20 2pynnoeozo ananusa
Kiroun: 1,3,4
3. Nucrpyknus: [Ipounraiite 3agaHue yCTaHOBUTE COOTBETCTBUE. [IK-2.V.1
Bomnpoc: YcranoBure COOTBETCTBUE MEXKAY TUIIAMHU YIIPABIIOLIUX T[1K-2.B.1
OIIepaTOPOB U UX CUHTAKCHUCOM B IporpaMMHOM Koze s3bika Python | I1IK-3.B.1

A

A | YcioBHbIf while <ycnoBue>:
orneparop 0e3 <0J10K
aJIbTEPHATUBBI oIepaTopoB>

B | YcinoBHsblii if <ycnoBue 1> :
oTepaTop ¢ <6J10K
aJIbTEPHATUBOMN orneparopos 1>

elif <ycnosue 2>:
<6I0K
oIrepaTopos 2>
else:
<6J10K
onepaTopos 3>

C | YcnoBHbrit If <ycnmoBue> :
OTepaTop ¢ <610K
MHOKECTBOM orepaTopoB>
AIbTEPHATHB

D | Oneparop nukia ¢ Foriin a:
YCIIOBUEM <6J10K

OIIepaTopOB>

E | Oneparop nukia c If <ycnmoBue > :
UTEPATUBHBIM <6J10K
MOBTOPEHUEM orepaToposn 1>




else:
<OJ10K
ornepaToposn 2>

Kirou: A-3, B-5, C-2, D-1, E-4

4. Nucrpykuus: [Ipounraiite 3agaHue v 3aluiuTe COOTBETCTBYoNy0 | [IK-2.V.1
IIOCJIEI0BAaTEIbHOCTh HOMEPOB OTBETOB CJIEBA HAIIPABO. IK-2.B.1
Bonpoc: 3anummMre mareMaTHdecKue ONEpaluud B BBIPAXKEHUSX | [TK-3.B.1
Python B nopsiake ymMmeHbpIIEHUS IPUOPUTETA BBIIIOJIHEHHUS:

1. omepamuu +, -

2. omneparus **

3. Omnepanuu B ckoOkax ()

4. onepamuu *, /, //, %

Kiou: 3-2-4-1

5. C pesynbpTaTaMu Kakoro cirydas 3agadu kiaccudukanuu, ounapuon | I[1K-6.VY.1
WA MYJIBTH-KIIACCOBOH, HEOOXOJMMO CPaBHUBATH PE3YIIbTATHI [IK-6.Y .2
peLIeHMS 3a/1a4u OINpeIeTIeHUs] aHOMaTUi? I[1K-6.B.1

Kunrou: [TockonbKy B pe3yabTaTe pelIeHUs 3a1a4M ONPEICIICHUS
aHOMaJIMil MbI BBIJICIISIEM B aHAJTM3UPYEMOM MPOCTPAHCTBE TAHHBIX
ABC I'PYIIbI: HOPMAJIBHBIC JaHHBIC U JAHHBIC C AHOMAJIMAMUA, TO MBI
MOKEM CPABHHUTD MOIYYCHHBIE PE3YJIbTATHI C Pe3yJbTaTaMu
peleHust 3a1aui OMHAPHOM Kilaccu(pUKaum — pa3eieHus
MIPOCTPAHCTBA JAHHBIX Ha JBa Kjacca.

CucreMa OlLIEHUBAHUS TECTOBBIX 3a/IaHUM:

1 Tumm) 3amanue KOMOMHHPOBAHHOTO THIIA C BEIOOPOM OJHOTO BEPHOTO OTBETA U3 YETHIPEX
MPEJIOKEHHBIX U 000CHOBaHUEM BbIOOpA CUMTAETCSl BEPHBIM, €CJIH MPaBUWIBHO yKa3aHa uudpa
U TIpUBEIEHBl KOHKPETHBIE apryMEHTHI, HCIOJb3yeMble TIpU BbIOOpe oTBeTa. lloiHoe
COBMAJIEHHE C BEPHBIM OTBETOM OLIEHHUBaeTCs 1 OGaiioM, HEeBEpHBINA OTBET WIIM €T0 OTCYTCTBHUE —
0 Gamos.

2 tun) 3ajaHue KOMOMHHPOBAHHOTO THUIIA C BHIOOPOM HECKOJBKUX BapUaHTOB OTBETA U3
NPEUIOKEHHBIX U pa3BEpPHYTHIM O0OOCHOBAaHHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIH MPAaBUIBHO
yKa3aHbl UGPHI U MPUBEACHB KOHKPETHBIE apTyMEHTHI, HCIOIb3yeMbIe TIPU BBIOOPE OTBETOB.
[TomHOE coBmazieHNE ¢ BEPHBIM OTBETOM OIl€HUBAETCS 1 0ayuioM, €ciii JOMYIIEHbl OMMOKU WIIN
OTBET OTCYTCTBYeT — 0 6asmos.

3 Tum) 3agaHne 3aKpBITOTO THUIIA HAa YCTAaHOBJICHUE COOTBETCTBUS CUUTACTCS] BEPHBIM, €CITH
YCTAQHOBJIEHBI BCE COOTBETCTBHS (MO3UIMM U3 OJHOTO CTOJOIIAa BEPHO COIOCTABJIEHBI C
NO3UIUAMH apyroro cronodua). [TonHoe coBnaieHne cBepHbIM OTBETOM OIleHHBaeTcs 1 Oamiom,
HEBEPHBIN OTBET WK ero oTcyTcTBHe —0 OamioB

4 Tun) 3amaHue 3aKpBITOTO TUIA HA YCTAHOBIICHHE ITOCJICIOBATECILHOCTH CUYHMTACTCS BEPHBIM,
€CIM TIPaBUJILHO YKa3aHa BCs mocienoBaTenbHOCTh Iudp. [lomHOE coBmajgeHue C BEPHBIM
OTBETOM OLICHHBAETCs 1 0ayIoM, €ClIM TONMYIIEeHBI OMUOKHU MIIM OTBET OTCYTCTBYET — () OaJIIOB.

5 tun) 3agaHue OTKPBHITOrO TUIA C Pa3BEPHYTHIM OTBETOM CUUTAETCSl BEPHBIM, €CJIM OTBET
COBMNAJA€T C OJTAJOHHBIM MO COJEPKaHUIO MW ToJHOTE. [IpaBUIIBHBIA OTBET 3a 3ajaHue
orieHuBaeTcs B 3 Oaia, eCiu JOIyIeHa 0/THa OMrOKa \HETOYHOCTh \ OTBET NMPABUIIHHBIN, HO HE
MOJNHBIN - 1 6ai, ecnu gomyiieHo 6onee 1 ommoOKu \ OTBET HEMPaBUIIBHBIN \ OTBET OTCYTCTBYET
— 0 OayIoB.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOUIUXCS 3a04HOM (OPMBI
o0yueHus, npecTaBieHbl B Tabmaume 19.

Ta6muma 19 — [lepedeHb KOHTPOIBHBIX PadbOT




No /it ITepeyeHb KOHTPOJIBHBIX PaOOT

He npenycmorpeno

10.4. Meronuyeckue  MaTepuasbl,  ONPEACIAIOIIME  IPOLEAYypbl  OLEHUBAHUSA
WHAUKATOPOB, XapaKTEpU3YIOLUX JTanbl (HOPMUPOBAHMS KOMIETEHIIMM, COAEp)KaTcs B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSIOK U  IPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJISL YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli 00Yy4aroImuXCs
I'VAIL

11. Meronuveckue yka3aHus JJsi 00YYaIOUIMXCs TI0 OCBOCHUIO JUCIUTUINHBI
(Huoice npugoosamcs pekomeHoayuu no cOCmasieHuto 0aHHo20 pazoeina)

11.1. Meronuyeckue yKazaHus Mg OOy4arOMIMXCA IO OCBOEHHUIO JIEKIHOHHOIO
MaTepuana (eciu npedycMompeHo yY4eOHbiM NIAHOM N0 OAHHOU OUCYUNTIUHE).
He npenycmotpeHo.

11.2. MeTtonuueckue ykazaHusi s OOydaroIIMXCS MO YYacTUIO B CEMHUHApax (eciu
npeoyCcMOmpeHo YueOHbIM NIAHOM NO OGHHOU OUCYUNTIUHE)
He npexgycmorpeno.

11.3. Meronnueckue ykazaHus A OOyYaroIIMXCS 10 MPOXOKICHHUIO IMPAKTHYECKUX
3aHATUH (ecu npedycCmMompeno y4eOHbIM NIAHOM NO OAHHOU OUCYUNTUHE)

[IpakTuyeckoe 3aHATHE SBISETCS OAHON W3 OCHOBHBIX (DOpPM OpraHM3aluu y4eOHOTO
npoliecca, 3aKIryaroniascs B BbIIIOJHEHUN 00yUYaroIMMUCS MOJI PYKOBOJCTBOM IpenoaBaTess
KOMIUIEKCAa YYEOHBIX 3aJaHUW C LENbI0 YCBOSHHS HAyYHO-TEOPETUYECKHX OCHOB Yy4eOHOU
JUCLUIUIMHBL, TPUOOPETEHHs] YMEHUH M HAaBBIKOB, OIBITA TBOPUYECKON AEATEIbHOCTH.

[enbro mpakTUYECKOTo 3aHATHS JUIsl 00y4arolIerocs sBIseTCsl MPUBUTHE 00YYarOIIMMCS
YMEHUH 1 HaBBIKOB MIPAKTUYECKOH JIeATENbHOCTH 110 U3y4aeMON AUCLUIUINHE.

[Inanupyemble pe3yiabTaThl IPU OCBOEHUHU O0YYAIOLUIUMCS IPAKTUUECKUX 3aHATHI:

— 3aKperuvieHue, YriayOyieHue, pacIIMpeHHe M JIeTalu3als 3HAaHUH TNpH pelieHuH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TIO3HABATEJIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJCHME HOBBIMH METOJAaMH M METOJUKAMH M3y4YEeHUs KOHKPETHOW yueOHOM
JUCLUTUIMHBI,

— BBIpAOOTKAa CIIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJNYyYEHHBIX 3HAHUW s
BBITTOJIHEHUS 33 JaHUIA;

— ofecrieueHue palMOHAIBHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHUIYaTbHON (popm
00yJeHwusI.

TpebGoBaHus K TPOBEICHUIO TPAKTUICCKUX 3aHITUN

CrpykTypa npeAcTaBieHus: MaTepralia JUisl IPAKTUYECKUX 3aHATUN
Pabota B a3xocucteme cpenbl pazpadbotku Python Anaconda
BoipakeHus: 1 OCHOBHBIE TUIIBI JaHHBIX B Python

VYnpasanstome onepatopsl B Python.

DyHKIMHU, KJIACChl U MeTOIbI B Python.

Pa6ora ¢ makeramu B Python.

3arpy3ka, coxpaHeHue u 00paboTka JaHHBIX, BKIItouas ¢ppeiiMbl JaHHbIX B Python.
PaboTa ¢ maHHBIMU BPEMEHHBIX PSI/IOB.

Busyanusauus nanseix B Python.

KoppensaunonHslil aHaIu3 TaHHBIX.

WO XN kW=




10. CpaBHUTENBHBII IPYNIIOBON aHAIN3 HA OCHOBE CTaTUCTHUUYECKOTO aHAIU3A.

11. O6paboTKa CUTHAJIOB C TOMOIIBIO TUCKPETHOTO MpeodpazoBanus Oypre.

12. PaboTa ¢ IpeBOBUIHBIMH U CETEBBIMH JaHHBIMHU.

13. MeTropl cCOKpanieHus pa3MEepHOCTH MPOCTPAHCTBA JaHHBIX U BIOKCHUH.

14. Pa3zBeiounasi rpynmnupoBKa — CETMEHTALIMS JAHHBIX HA OCHOBE MOJIeJIeH KJIAaCTEPU3alIUH.
15. Moaenu oOHapyKeHUsT aHOMaJIUi B JJaHHBIX.

16. Pa3paboTka 1 pa3BepThIBAHUE MPOTPAMMHON MOJICIH MAITUHHOTO OOY4ICHHUS.

11.4. Meronuveckue ykasaHus Ui OOYYAlOMIMXCS IO BBINOJHEHUIO J1a0OPaTOPHBIX
paboT (eciu npedycmompero yueoOHbiM NAaHOM NO OAHHOU OUCYUNTIUHE)

B xone BbimonHeHus 1a0OpaTOPHBIX pabOT oOOydarolMiCA MAOKEH YINIyOUTh U
3aKpEeNUTh 3HAHMSA, MPAKTHUECKUE HABBIKM, OBJAJETh COBPEMEHHOM METOAMKONH M TEXHMKOH
IKCIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHONH XapaKTEpUCTUKOH 00ydaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51a60paTopHBIX paboOT OO0y4aromUMCs SIBJISETCS HEOThEMJIEMOM 4YacThIO
U3YYEHUS JUCLUIUIMHBI, ONpENesseMOll Y4eOHbIM IUIAaHOM, M OTHOCUTCSI K CpEICTBaM,
o0ecreynBaroIuM pelIeHUe CIeIyIOIUX OCHOBHBIX 33/a4 00y4aromerocs:

— TpuUOOpeTeHHE HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUHM U OOBEKTOB,
M3y4aeMbIX B PAMKax JaHHOW JUCIUIUTAHBL,

— 3aKpeIUIeHHe, pa3BUTHE U JIeTaM3alus TEOPEeTHMYECKUX 3HAHUM, MOJY4YEHHBIX Ha
JCKITHSIX;

— IoJIyuyeHHe HOBOM MH(OpMAIMH 10 3y4aeMOH IUCHUIIMHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opysoBaHuEM U pubopamu.

3ajanue U TpeOOBaHMS K IPOBECHUIO JIAOOPATOPHBIX PabOT

3ajaHue Ha BBIIOJHEHHE JIAOOPAaTOPHBIX pabOT BKIIOYAET (OPMYIMPOBKY 3a1aun
pa3pabOTKM WHTEICKTYaJbHBIX MPOTPAMMHBIX CpPEACTB MAIIMHHOTO OOy4eHusi, o0paboTKH,
Pa3sBCIOYHOr0 aHajiv3a W BU3YyAIM3allUKM AOAHHBIX B COOTBETCTBUM C IHKJIOM pa3pa60TKI/I,
yKa3aHWe TMpeJMETHOH o00JacTH  JaHHBIX, JUIsI KOTOPOHW  CTYyIEHT pa3pabaTbiBaeT
WHTEJUICKTyaJIbHBIE TMPOTpaMMHBIE CpElICTBa MaIlIMHHOTO oOydeHus. B co3maBaembix
MHTEIJICKTYaJIbHBIX TPOrPAMMHBIX CPEACTBaX MAIIMHHOTO OOYYEHHs CTYACHT pa3padaThiBaeT
MMporpaMMHyr0 MOJ€Jib MAalllMHHOT'O 06y‘I€HI/I$I B COOTBCTCTBHH C OCHOBHBIMH J3TallaMH ITHKJIa
pa3paboTKu.

CrpykTypa u dopma oTueTa 0 JabopaTOpHOU paboTe

OTuer 0 BBHINOJHEHUH JIA00OpaTOPHOU pabOTHI JOKEH ObITh MPECTABIIEH B AJIEKTPOHHOM
BujZe B (ailie, MOATOTOBIEHHOM B TEKCTOBOM pEJAKTOpPE, B COOTBETCTBHUU C MpPaBUIAMHU
http://guap.ru/guap/standart/titl_main.shtml.

http://Ims.guap.ru/course/view.php?id=4306

TpeboBanus kK 0hOPMIIEHUIO OTYETA O JIA00paTOPHOU padboTe
Conep:xanue oT4yeTa

TUTyIBHBIN JTUCT.

WNHauBuyalbHOE 3aJaHUE 110 BAPUAHTY.

Kpartkue TeopeTndeckne CBeICHUA.

ITporpamma Ha Python, peanusyromias pelieHue MOCTaBICHHON 3aJaud, U pPe3yJIbTaThl
BBIIIOJIHEHNS] MHAMBUIYaJIbHOTO 3a/IaHHAsI C KOMMEHTaPHUSIMU.

5. OueHka ¥ aHanu3 KadecTBa paszpaboraHHod mozenn MO c rpadukamu, JaHHBIMH H
JPYTUMU WJUTFOCTPALIMSIMU, U BBIBOJIAMH.

b


http://lms.guap.ru/course/view.php?id=4306

6. IlucpbMeHHBI OTBET Ha KOHTPOJBHBIA BONPOC IO BapHAHTy (HOMEpP KOHTPOJIBHOTO
BOIIPOCA COBIA/IAET C HOMEPOM BapUaHTA).

7. B anexTpoHHOM BUAE NOJDKEH OBITh mpuiioxkeH ¢aiin Jupyter Notebook ¢ mporpammoit u
pe3yibTaTaMu ee paboThl.

11.5. Meronnyeckue yka3zaHUs s OOYYalOIIUXCA [0 TPOXOXKACHUIO KypCOBOTO
MIPOCKTUPOBAHMS/BBITIOIHEHHS KYPCOBOW PabOTHI (eciu npedycmMompero y4yeOHbIM NIAHOM HO
O0anHoU Oucyuniune)

KypcoBoii npoekt/ paboTa mpoBOAUTCSA C 1eNbI0 POPMUPOBAHUS Y O0YUYAIOIIUXCS OIbITa
KOMILJIEKCHOT'O PELICHUsI KOHKPETHBIX 33124 IPOPeCCHOHATBHOMN e TETbHOCTH.

KypcoBoii mpoekt/ paboTa 1mo3BoJisieT 00yJaromeMycs:

— CHCTeMaTU3UpOBaTh MW 3aKpENUTh TOJTYYEHHBIE TEOPETUYECKHE 3HAHHUA M|
MPAKTUYECKHE YMEHHS 1O Mpo(eccHOHANbHBIM Y4YeOHbIM AUCHUIUIMHAM M MOAYISIM B
COOTBETCTBUH C TPEOOBAHUSAMH K YPOBHIO MOJATOTOBKH, YCTAaHOBJICHHBIMU IPOTPaMMOil y4eOHOM
TUCIUIUIMHBI, MPOTPaMMON  IMOATOTOBKH  CHELMAUCTa  COOTBETCTBYIOLIETO  YPOBHS,
KBaJTM (DUKAIIHH;

— TPUMEHUTH TOJIyYCHHBbIE 3HAHUS, YMEHUS M NPAKTHUUYECKUU OMBIT MPU PEIICHUU
KOMIUIEKCHBIX 33]1a4, B COOTBETCTBUU C OCHOBHBIMU BUAAMU MPO(HECCHOHANBHOMN AesITeNbHOCTU
10 HAIIPABJICHUIO/ CIICIIUATIBHOCTH/ TIPOTPaMME;

—  YIUIyOWUTb TEOPETUYECKHE 3HAHHS B COOTBETCTBUHU C 33JJaHHON TEMOM;

— cdopMupoBaTh yMEHHUS MPHUMEHITh TEOPETUYECKHE 3HAHUA TPU PEIICHUU
HECTaH/IapPTHBIX 3a/1a4;

— TpUOOpPECTH ONBIT AHAIUTUYECKOW, pPACUETHOW, KOHCTPYKTOPCKOM paboOThl U
c(OpMHPOBATH COOTBETCTBYIOIUE YMEHUS;

— cdopmupoBaTth yMeHHS pPaOOTBl €O CHEIHAIBHOM JIUTEPaTypoll, CHpPaBOYHOM,
HOPMATHUBHOM U MPABOBOM JOKYMEHTAIMEH U MHBIMU UH(GOPMAITMOHHBIMU UCTOYHUKAMH,

— chopmupoBaTh yMeHHS (QOPMYIHUPOBATH JIOTUYECKH OOOCHOBAHHBIC BBIBOJIHI,
NIPEUIOKEHHS U PEKOMEHIAINH IO PEe3yJIbTaTaM BBITIOJTHEHHUS PaOOTHI;

—  pa3BUTh Npo(hecCHOHAIBHYIO MUCHbMEHHYIO U YCTHYIO PeUb 00Yy4arolerocs;

— pa3BUTh CHCTEMHOE MBIIUICHUE, TBOPUYECKYIO HHUIUATHBY, CAMOCTOSTEIHHOCTH,
OpPraHNU30BaHHOCTH U OTBETCTBEHHOCTH 32 PHHUMAEMbIE PEIICHUS;

— cdopMupOBaTh HAaBBIKM IUIAHOMEPHOM perynsapHO paboThl Haa pelieHUEM
MOCTaBIIEHHBIX 3a/1a4.

CTpyKTypa NOSICHUTSILHOMN 3aMCKH KYPCOBOTO HDOCKTa/ D8.60T]':>I

Tabnuna 20 — [IpumepHast CTpyKTypa MOSICHUTEIbHON 3aITUCKU K KyPCOBOMY IPOEKTY

Paznen Coneprxanue
1. Onucanue npegMeTHON [TocTanoBKka 3ajauu, KoTopasi OyJeT pemaTbcs Ha OCHOBE
o0nactu MHTEJJIEKTYaJIbHOTO aHajIu3a U 00pabOTKH JTaHHBIX,
METOAOJIOTMH MAIIUHHOTO 00Y4YeHHUs
2. Bo1bop u onucanue JaHHBIX dopmupoBaHWE U OmNHCaHWe oOydaroled, Mpu
JUIS aHAJIU3a HEOO0XO/IMMOCTH BAJIMJAIIMOHHON M TECTOBOM BBIOOPOK

nanHbiX. [Ipu HEoOXomumocTH mpenoOpaboTka, OYMCTKA
WIH JIOTIOJTHEHHE NaHHBIX, MOJATOTOBKA JUIS perraeMoit
3a/7a4M aHaIu3a.

3. Mogenb rirybokoro Beibop B COOTBETCTBHM C BapUaHTOM  MOJENHU
06yquI/1$[ JJIsI BBITTIOJIHCHU ST MAIlIMHHOT O 06y‘-IeHI/I$I 158 cc Hpe}ICTaBHeHI/Ie Ha
HMHTEJUIEKTYaIbHOTO aHan3a U dbopMaTbHOM U OMKCATEIILHOM YPOBHSIX.

00pabOTKHU TaHHBIX




4. OnpeneneHue napameTpoB 1 | BeIOOp B COOTBETCTBUU C BapUAHTOM W THUIIOM MOJEIH

TUIepnapaMeTpoB MOAEIN 3HAUEHUN MapaMeTpoB U THIEpPIApaMETPOB MOJIEIH.

MaIIMHHOIO O0Y4YeHHS. OKclIepUMEHTAJIbHOE WM aHAJIMTHYECKOe 0O0OCHOBAHUE.

5. Bb1bop MeTpUK U METOI0B Bb100op B COOTBETCTBUM C BAPHMAHTOM, TUIIOM MOJENHU U

OLIEHKHU pa3pabOTaHHOW MOJIENU | MIOCTABJICHHON NpPUKIAJHOW 3ajadyel BBHIOOP METPUK U

MAIIMHHOTO 00yYeHHS METO/OB OLIEHKH pPa3pabOTaHHOM MOJENH MAIIMHHOTO
00y4YeHHMsI TUIA U peaJIn3yIollel ee IpOrpaMMbl.

6. IIpouecc 00yueHus BbIBOZ COOTBETCTBYIOIIMX TpaUKOB WM JTUArPaMM
METPHUK Ka4eCTBa MOJEIN MAIIMHHOIO O0yYEeHMSL.

7. Pesynbrar BbIBO 3HaUYE€HMI METPUK KadeCcTBa MOJCIIM MALIMHHOTO

o0ydyeHust s oOywaromiel, TpH HEOOXOJIUMOCTH
BAIMJAIIMOHHON M TECTOBOW BHIOOPOK B BHJIE TPAPHKOB,
qyarpaMM, — TaOJUI]  AKCIEPUMEHTAIbHBIX  JIaHHBIX.
[TpoBenenue u NpeJCTaBICHNE pe3yIbTaToB
CPaBHUTEIBFHOTO aHaMM3a Uil  Pa3HBIX  3HAYCHHUU
mapamMeTpoB W rumepnapamerpoB  mozenun  MO.
[TpoBenenue u Npe/ICTaBICHHUE pe3yJIbTaToOB
CpPaBHUTEIHHOTO aHalu3a pazpadoranHoil moaenu MO c
M3BECTHBIMU pemeHusMu MO a1 mocTaBiICHHON 3a1auu
aHaian3a. BEIBOIEBL.

TpeboBanust k 0OpPMIICHUIO MOSICHUTENLHOM 3alIMCKU KYPCOBOTO MPOeKTa/ paboThl

[losicHutenpHas 3amucka K KypCOBOMY IPOEKTY OQOpMIIIETCS B COOTBETCTBUHM C
tpeboBanusimu 'OCT 7.32-2001 u 'OCT 2.105-95.

[losicHuTenpHast 3amucka K KypCOBOMY NPOCKTY JOJDKHA OBITh IpEICTaBlieHA B
3JIEKTPOHHOM BHUZE B (hailyie, MOATOTOBIEHHOM B TEKCTOBOM pEIAKTOPE, B COOTBETCTBUM C
npaBmiaMu http://guap.ru/guap/standart/titl_main.shtml.

http://Ims.guap.ru/course/view.php?id=4306
MeTtonuyeckue yka3aHusl 110 BBIIOJIHEHNIO KYpCOBOM pabOThI:

[anexkTpoHHBIHN pecype Kadeapsl Ne43B H0KkaabHOM ceTH Kadenpsl], MyTh
\\dcbm\Meronnueckoe obecnieuenne kadeapol 43\ Muadopmatuka\ ¢dax Ne3\2 cemectp\
MeTtoauuka mo KypcoBoii pabote.pdf.

11.6. Meronnyeckue yka3aHus A 00Y4arOLUIUXCS MO MPOXOXKACHUIO CaMOCTOSTEIbHON
paboTsl

B Xone BBINOJIHEHUSI CaMOCTOSITENbHON paboThl, 00YYaIOLIMIiCS BBIMOIHIET paboOTy MO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPETOAaBaTelis, HO 0e3 ero HermocpeaCTBEHHOTO
y4YacTHS.

st oOyvaronuxcst Mo 3a04HoOM ¢opMe OOyUeHHs, CaMOCTOATENbHass padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paldoTy.

B nporecce BbIMOIHEHHSI CaMOCTOSITENIbHON paboThl, y obOydaromierocst (GopMupyercs
nenecooOpasHoe MiIaHUpoBaHUE pabouero BpeMEeHH, KOTOPOEe MO3BOJSIET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU W CHCTCMATH3allUH HpI/IO6peTaeMBIX 3HaHHﬁ, o0ecrieunBaeT BBLICOKHM
YPOBEHb YCIEBAEMOCTH B TNepUOJ OOyuYeHHs, MOMOTaeT IOJyYUTh HAaBBIKM ITOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJarONUX CSASBIISIOTCS:

—  y4eOHO-METOMYECKUN MaTepHal 1o TUCIHILINHE;

— METOJIUYECKHE YKa3aHHUsS IO BBIMOJHEHHIO KOHTPOJIBHBIX paboT (Ui 00ydaromuxcs
10 3204HOU (hopMe 0OyueHUs).


http://lms.guap.ru/course/view.php?id=4306

11.7. Metonuueckne yKa3zaHUs JJId OOYYaIONMIMXCSA 110 TPOXOXKICHUIO TEKYIIETO
KOHTpOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTHM NIPEIyCMaTpPUBAaET KOHTPOJb KayecTBa 3HAHUU
00y4aromuxcs, OCyIIECTBIIEMOI0 B TEYEHUE CEMECTpa C LIEJbI0 OLICHMBAHMS X0Jla OCBOCHUS
JUCLUTIIINHBI.

Cucrema OLEHOK NpU IPOBEACHUM TEKYIIET0 KOHTPOJS YCIIEBAEMOCTH OCYLIECTBIIAETCS
B COOTBeTCTBUHM ¢ TpeOoBaHusmu Ilonoxenuit «O TekylieM KOHTPOJE YCIEBAEMOCTH U
OPOMEXYTOUHOW aTrrectanu cTyaeHToB ['YAII, oOydarommxcss Mo mporpaMmam BBICILIETO
oOpazoBanusi» U «O MOAYJIbHO-PEUTHHIOBOM CHCTEME OLIGHKM KadecTBa y4deOHOW paboThl
crynentoB B 'Y AIy.

11.8. Meronnueckue ykazaHus Uil 0OydaroIUXCs 110 MPOXOKIECHUIO MPOMEXKYTOUHON
aTTECTALUN.

[Ipomexxyrounass  arrectanust  oOyyarOIIMXCS ~ NpeAyCMaTpHBaeT  OICHUBAHUE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJbTaToB 00yueHHs mo aucuuiuinHe. OHa BKIIOYAeT B
ceOst:

— 1uddepeHIpPOBaHHbBIM 3aueT — 93T0 (opMa OLEHKHM 3HaHUM, IOJy4YeHHBIX
oOyyaromuMcsl IpYU U3Y4EHUU AUCLUMILIMHBL, IPU BBINOJIHEHUH KYPCOBBIX IIPOEKTOB, KYPCOBBIX
paboT, HAYYHO-HUCCIEA0BATEIBCKUX PA0OT U MPOXOKIECHUH MPAKTUK C aTTECTALlMOHHON OLIEHKOU
COTJIIMYHOY, «XOPOILIO», «yIOBIETBOPUTEIBHOY, «HEYIOBICTBOPUTEIBLHO.

Cucrema OLIEHOK IpU IPOBEIECHUU INPOMEKYTOYHON aTTECTAllMU OCYIIECTBIAETCS B
cooTBeTCTBUM C TpeboBaHusMu [lonockeHuit «O TekyleM KOHTPOJIE YCIIEBAEMOCTH U
IPOMEXYTOUHOM arrectanuu cryaeHToB ['YAII, oOyuwaromuxcs 1o mporpaMmmam BBICILIETO
oOpazoBanusi» U «O MOIYJIBHO-PEUTHHIOBOM CHCTEME OLIGHKM KadecTBa Y4eOHOW paboThl
ctynentoB B 'Y AIy.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit




