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AHHOTaIUs

HucuumnuHa «Pa3paboTka W NpPOEKTUPOBAHUE MHTEIUIEKTYAIBHBIX MPOrPaMMHBIX
CPEICTB MAIIMHHOTO OOYYEHHUs» BXOJAUT B O0OpA30BaTEIbHYI0 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
o0pa3oBaTeNbHOIl MpOrpaMMbl U HallpaBlieHa Ha YIiIyOlieHHOe (OPMUPOBAHHE CIIECTYIOIINX
KOMIIETEHLIMM:

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

[IK-3 «CnocobHocTh pa3pabaThiBaTh TPeOOBaHUS U MPOCKTHPOBATH MPOrpaMMHOE
o0ecrieueHue»

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

Copep:xaHue AUCUUIUIMHBI OXBAThIBA€T KPYT BOIPOCOB, CBSI3aHHBIX C pa3pabOTKOU H
MPOCKTUPOBAHUE HWHTEIUICKTYaJbHBIX MPOTPAMMHBIX CPEJICTB MAIIMHHOTO OOYYEeHHsS Kak
COBPEMEHHOM METOA0JIOTHe HHTEJUIEKTYAIbHOTO aHAIN3a JaHHBIX B POTPAMMHON WHKEHEPUU
Ha OCHOBE M3YYCHHS U MPUMEHEHUs s3bIKa MporpammupoBanust Python, ero cpencts u makeros
paboThl ¢ JaHHBIMHU, MaTEMaTHYECKMX BBIYMCICHUI U MAIIMHHOTO oOOydeHus, U ee
MPUMEHEHUEM B TIPOTPaMMHO-aJITOPUTMUYECKOM 00CCIICYeHUN HH(POPMAIIMOHHBIX CHUCTEM, IS
MOBBILICHHS Ka4eCTBAa CUCTEMHOIO aHAIK3a IaHHBIX B MUH(POPMAITMOHHBIX TEXHOIOTHSIX.

[IpenogaBanue JAUCHUILIMHBI TPEAyCMATPUBACT CIEAYIONMe (OPMBI OpPTraHHU3AIUH
yueOHOro mpoiiecca: J1abopaTopHble pabOThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOATEIbHAs paboTa
00yyJaromierocs, 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. Ilenu npenomaBaHusi AUCHUTLIIAHBI
W3yueHne NOMUAUCHUILUIMHAPHBIX 3HAHUN B HMH(OPMAIIMOHHBIX CHUCTEMax C NPUMEHEHHEM
COBPEMEHHBIX pa3/eNioB MporpamMmupoBaHusi Ha s3bike Python, ananuza, oOpabotku u
BU3YaJIM3allMM JAHHBIX, COOTBETCTBYIOIIMX MAaTEMAaTUYECKHX/CTATUCTHUECKUX BBIYUCICHHH,
MojieJel MalMHHOrO OOydeHHs 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: IMPEeIBAPUTEIBHOIO aHalu3a, 00pabOTKH, MPEACTABICHHUS 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 (aKkydbTaTUBHOM JUCUMIUIMHOM 1O  HaNpaBJICHUIO
00pasoBatenbHO MTporpamMMsI Beiciiero oopasoanus (mpanee — OI1 BO).

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

B pesynbrare M3ydeHus AUCHUILTUHBI OOYYAIOUIUICS JODKEH 00JafaTh 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 nanMeHoBaHME UHIUKATOPA JOCTHKEHHS
HAaUMEHOBaHUE
KOMIIETEHIINH KOMIIETEHIINH
KOMITCTCHIIH
I1K-2 Cnocobnocts | I1IK-2.V.1 ymeeT npumMeHsITh METOAOIOTUU
BJIQJIETh MPOEKTUPOBAHUS, TECTUPOBAHUS U
METOJ10JIOTHEN 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
I1K-3 CriocobHOCTb
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
METOJI0B
[TpodeccrnonanbHbie [IK-6.Y.2 ymeer cTaBUTH 337]a41 U BBIIOIHATh
HCKYCCTBEHHOTO
KOMITETCHITHH MMPOEKTUPOBAHUE CUCTEM UCKYCCTBEHHOTO
MHTEJUIEKTa B
——— WHTEJUIEKTa
yro . | [IK-6.B.1 BageTh HaBbIKaMU UCIOJb30BAHUS
npodeccHoHaNBHOM
WHCTPYMEHTAIBHBIX CPEICTB pa3padOTKHU CUCTEM
NeATeTLHOCTH
HMCKYCCTBEHHOTO MHTEJIEKTA

2. Mecro nucuuruinHbl B ctpykType OI1
JucuumnirHaa MokeT 0a3upoBaThCsl Ha 3HAHUAX, paHee IPUOOPETEHHBIX 00YJYarOIIUMHCS
IIPU U3YYECHUH CIEAYIONIUX TACIHIUINH:




— DOBonOIUOHHBIE MeTobI TpoekTupoBanus ITNUC,
— IIpuxnagHeie MOIEIN ONTUMHU3ALNY,

— BeluncnaurensHas MaTeMaTHKa,

— Ilpuxnagnas Teopust BEpOSITHOCTEN U CTaTUCTHKA,
— Teopus BeposiTHOCTEN,

— MaremaTtuka. MateMaTHYeCKHi aHaJIN3,

— Maremaruka. AHanUTHYECKas TEOMETPHs U JIMHEIHas anredpa,
— JluckperHas MaremMaruka,

— OcHOBBI IPOrpaMMUPOBAHUS,

— AJIropuTMBI U CTPYKTYpPHhI JaHHBIX,

— OOBEKTHO-OPUEHTUPOBAHHOE IPOIPAMMUPOBAHUE,
— IIpoexTupoBaHue IPOrpPaMMHBIX CUCTEM.

3HaHMs, TOJY4YEHHBIE IPU W3YYECHHH MaTepuana IJaHHOW JMCLUIUIMHBIL, MUMEIOT Kak
CaMOCTOATENIBHOE 3HAYCHUE, TaK U UCIIOIb3YIOTCS IPU U3YYEHUU APYTUX JUCLUIIINH!

— OcHOBBI MaIlIMHHOTO O0yYeHUs,

— VHrennexTyanbHbIH aHAIU3 JAHHBIX HA OCHOBE METO0B MAlIMHHOI'O O0Y4EHUs,
- CHH,

— OO0paboTKa HKCIEPUMEHTANIbHBIX IaHHBIX,

— 3amuTa uHdopMaIuH,

— JlumuioMHOE POEKTUPOBaHUE.

3. O0beM U TPYyI0EMKOCTb TUCIUILTAHBI

Jlanable 00 o0meM oO0beMe MUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI O AUCIHUILUIMHE (U pacipeiesieHne 3TON TPYA0EMKOCTH 10 CEMECTpaM) IIPEICTaBIICHbI B

Tabiuue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JTUCITUIIITTHBI

TpynoemMKoCTh 10 cemMecTpaM

Bun yae6HO# paboTh Bceero N5 Nob No7 Nog O
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 20 4 4 4 4 4
AyoumopHnuie 3anamus, BCEro vac. 20 4 4 4 4 4
B TOM YHCIIE:

nexiuu (JI), (dac)

npakTuueckue/ceMunapckue 3ansatus (113), 12 ’ 2 2 2 4

(gac)

nabopaTtopHubie padoTs (JIP), (uac) 8 2 2 2 2

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

sK3aMeH, (Jac)
CamocmosamenvHnas paboma, Bcero (dac) 340 68 68 68 68 68
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.
Andpd. | o 0
3au., '
Hud.
3au.,

3 o
IIpumedanue:  kaHaMAATCKHI 9K3aMeH
* - qacel , HE BXOAAIIME B ayJUTOPHYIO HATPY3KY




4. CopepxaHue JUCIUTUTHHBI

4.1. PacnpeneneHue TpyAO€MKOCTH AUCUUILIAHBI IO pa3feiaM U BUIaM 3aHATHI.

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

Ta6ymma 3 — Pa3nensl, TeMbI TUCIMIUIMHBI, KX TPYIOEMKOCTh

Pazgensl, TeMBI
JUCIATLIMHBI

Jlekiun
(gac)

I13 (C3)
(uac)

JIP
(gac)

KII (uac)

CPC (uac)

Cemectp 5

Pazgen 1. OcHOBBI
sI3BIKA
MIPOTPaAaMMHUPOBAHHUS
Python

Tema 1.1.

ITouemy Python?
Tema 1.2.
OCHOBHBIE THIIBI
nmaHHBIX B Python.
OnpezaeneHye Tuna.
OToOpaXkeHHE TUIIOB
Y CIIOBapH.

Tema 1.3.
[TepemenHsble U
BbIpaxkeHus B Python.
Tema 1.4.
Yapasnstomue
omnepartopsl B Python.
Tema 1.6. ®yHkuuu.
Tema 1.7. Knmaccer
METOIEI.

Tema 1.8 ITakeTsl.

0.4

0.4

56

Paznen 2.
DKocHucTeMa
pa3paboTku u
MIPOEKTUPOBAHUS
MPOrPaMMHBIX
MoeJIeH MaIllTuHHOT'O
o0yuenus B Python
Tema 2.1.

Cpena pa3paboTku B
Python Anaconda.
Tema 2.2. OcHOBHEIC

MIAKETHI TUTST
aJIMAHUCTPUPOBAHMUS,
3arpy3ku, 00paboTKu
JTAHHBIX u
pa3paboTku Mojeneit
MAaIIUHHOTO
oOydeHwusl.

Tema 2.3. IDE
pa3paboTKu
MPOrPaMMHBIX
Mojienen
MAIIIMHHOT0/T1y0OKOT0
oOyuenus Spider.
Tema 2.4.
NHTepakTUBHBII

MHCTPYMEHT

1.6

1.6

12




pa3paboTKu u
JIEMOHCTPALUH
paboThI
HpOrpaMMHBIX
MoJenen
MAaIIMHHOTO/TITyOKOTO
oOyuenus Jupyter
Notebook.

Uroro B cemectpe:

2

68

Cemectp

6

Paznen 3. 3arpyska,
COXpaHEHNE "
00paboTKa TaHHBIX B
Python

Tema 3.1. 3arpyska,
COXpaHEHHE 1
00paboTKa TaHHBIX
OCHOBHBIX ()OpPMAaTOB
B Python ¢ momomsto
nakeToB Pandas,
Pickle (daiinsr, B/,
API, URL).

Tema 3.2. O6pabotka
JTAHHBIX ¢peiimoB
cpeactBamu  Pandas:
OUYHCTKa, W3MEHEHHUE
bopmbl ¢bpeiimoB
JaHHBIX, 00paboTka
MPOOIIEMHBIX "
HEKOPPEKTHBIX
JAHHBIX, arperamus
(peiiMOB TaHHBIX.
Tema 3.3 PabGora c
JAHHBIMH BPEMEHHBIX
pANOB  CpPENCTBaMHU
Pandas.

1.3

1.3

44

Paznen 4.
Buzyanuzanus
JaHHBIX IS 3aja4
MAIMHHOTO
o0yuenus B Python.
Tema 4.1.
Buszyanuzanus
JTAHHBIX CPEJICTBAMHU
nakeToB Pandas u
Matplotlib.

Tema 4.2. Tlaker
Seaborn JUISE
YIY4ILlIEHHON
BU3YaJU3alUU.

Tema 4.3,
Kacrommzamus
BU3YaIIN3AIHN B
Python.

0.7

0.7

24

Hroro B
CEMECTpE:

68




Cemectp 7

Pazpnen S.
Pa3Begounslii aHanus
JIAHHBIX Ha OCHOBE
MaTeMaTHYECKUX
pacuaeros B Python
Tema 5.1. Iaket
NumPy,
BEKTOPH3AIHS U
oreparu Hajl
BEKTOPHBIMH
JTAHHBIMHU.

Tema 5.2.
Koppensunonssrit
aHaNW3, WHIEKCH U
MaTpPHUIIBI
KOpPETSLHUH.

Tema 5.3.
CpaBHUTENBHBIN
IpyIIIOBOM aHANIWU3 HA
OCHOBE
CTaTHCTUYECKOTO
aHanm3a.

Tema 5.4. O6pabotka
CUTHAJIOB C ITOMOIIBIO
JIUCKPETHOTO
npeoOpa3oBaHus
Dypse.

Tema 5.5. Pabora c
JIPEBOBUTHBIMHU u
CETEBBIMU  JTaHHBIMHU
CpelCTBAaMH  TaKeTa
NetworkX.

2

68

Hrtoro B
CEMECTpE:

2

68

Cemectp 8

Pasnen 6.
Pa3zBenounslii anainus
NaHHBIX JUIS  3aja4
MAIIUHHOTO
o0Oyuenus Python.
Tema 6.1. MeToan!
COKpAaIICHHUS
pa3sMepHOCTH
MPOCTPAHCTBA
JaHHBIX U BIIOYKEHUH.
Tema 6.2.
PaszBenounas
TPYHIIHPOBKA -
CEerMeHTaIus JaHHBIX
Ha OCHOBE MOJene
KJIACTepU3aIlUU.
Tema 6.3. Mogenu
oOHapyKeHHS
aHOMAaJIMH B JAHHBIX.

1.5

1.5

44




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

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

Tema 7.2.
IloaroroBka AaHHBIX:
penoopadoTKa 51
OYHMCTKA JTAHHBIX,
Tpauchopmarms
JaHHBIX, O00paboTKa
TEKCTOBBIX u
KaTCropuajbHbIX
aTpuOyTOB,
MOJIb30BATEILCKUE
TpaHchOpMaTOpBHI,
KOHBeUepbl
TparchopMaTopoB
JAHHBIX, oTbop
WH(POPMATHBHBIX
MIPU3HAKOB.

Tema 7.3. Co3nmanue,
oOydeHue u
OLICHUBaHUE MOJENei
MalllMHHOI'O
o0ydeHwus.

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

Tema 7.5.
CoxpaHeHnne u
pa3BepThIBaHHUE
MoJieJiell MaIlHHHOTO
0o0yJeHwUsI.

0.5

0.5

24

Hroro B
CEMECTpE:

2

68

Cemectp

9

Brinoinesu
€ KypCOBOI'O
MIPOEKTA

68

Hroro B
CEMECTpE:

68

Hroro

340




IIpakTnyeckass MOATOTOBKA 3aKJIKOYAacTCd B HENOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4yaromMMHUCS ~ OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei
npo¢eCCHOHATIBHOM 1A TEbHOCTBIO.

4.2. CopaepkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHSITHH.
ConeprkaHue pa3/ielioB U TEM JICKIIMOHHBIX 3aHSATHI IPUBEICHO B TaOIUIIE 4.

Ta6smma 4 — ComepxaHue pas3esioB U TeM JEKIIMOHHOTO UK

HOMCp pasaciia HazBanwne u COACPpIKAHUE PA3a€IOB U TEM JICKIMOHHBIX 3aHATHI

Y4eOHBbIM NJIAHOM He NPeyCMOTPEHO

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TaOIHULIE 5.

Ta6JII/IHa 5-— HpaKTI/I‘leCKI/Ie 3aHATUS U UX TPYJOCMKOCTb

N3 Hux

TpynoeMKOCTb, | IPaKTUYECKOM
(dac) MOJATOTOBKH,

(dac)

Tembl Dopmbl
Ne i/m MIPAKTUYECKUX MPaKTUYECKUX
3aHATHI 3aHATHI

No paznena
JTUCITATI
JIUHBI

Cemectp 5

1 Pabora B [TpakTuka 0.4 0.4 2
IKOCUCTEME
cpensl
pa3paboTku
Python Anaconda

2 Beipaxenus u | Ilpaktuka 0.4 0.4 1
OCHOBHBI€ THUIIBI
JIaHHBIX B Python

3 Vnpasnsiomue | [Ipaktrka 0.4 0.4 1
OIepaTopsI B
Python.

4 ®ynkuuu, kiaacesl | [Ipaktuka 0.4 0.4 1
U METOJIbI B
Python

5 Pabora ¢ IIpakTuka 0.4 0.4 1
MaKeTaMu B
Python

Cemectp 6

6 3arpyska, [IpakTrka 0.7 6 3
COXpaHEHHE U
o0paboTka
JTAHHBIX, BKJIIOYast
(bpeiimMbl JaHHBIX
B Python.

7 Pa6ora c [IpakTuka 0.6 5 3
JTAHHBIMU




BPEMEHHBIX
PSIOB.

Buzyanuzanus
JIaHHBIX B Python.

[IpakTuka

0.7

Cemectp

Koppenauuonnstii
aHaJIU3 JAHHBIX.

IIpakTrka

0.5

0.5

10

CpaBHUTENBHBIN
rpYNIoBOM
aHaJM3 Ha OCHOBE
CTaTUCTHYECKOTO
aHam3a.

IIpakTrka

0.5

0.5

11

O6paboTka
CHTHAJIOB C
TIOMOIIIBIO
JMCKPETHOTO
npeoOpa3oBaHus
Dypse.

[IpakTuka

0.5

0.5

12

Pab6ora ¢
JPEBOBHIHBIMH U
CETEBLIMU
JaHHBIMA

IIpaktuka

0.5

0.5

Cemectp

13

Metonsl
COKpAILICHUS
pa3MepHOCTH
MPOCTPaHCTBA
JaHHBIX U
BJTO’KCHUM.

IIpaktuka

0.5

0.5

14

PasBengounas
rPyNIUpPOBKA —
CcerMeHTaIus
JAHHBIX HA
OCHOBE MoJIenen
KJIACTEPHU3ALIIH.

[IpakTuka

0.5

0.5

15

Monenu
oOHapyKeHUsI
aHoMajuii B
JIaHHbBIX.

[IpakTuka

0.5

0.5

16

Pazpabotka u
pa3BepThIBaHUE
MIPOrpaMMHOMN
MOJENN
MAaIIMHHOTO
00yJeHUsI.

[IpakTuka

0.5

0.5

Cemectp

17

ITocTanoBka
3aJ1a4i U
BBIITIOJIHCHUEC
KypCOBOT'O
MIPOEKTA

IIpakTuka

1-7

Bcero

12

12




4.4. JlabopaTopHBbIEC 3aHATHS
Tewmbl 1abOpaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh IPUBEACHBI B TA0IHIIE 6.

Ta6mumia 6 — JlabopaTopHbIe 3aHIATHS U UX TPYJ0EMKOCTh

Ne i/t

HaumenoBanue
J1a00paTOPHBIX
pabor

TpynoeMKOCTb,
(dac)

N3 Hux
MPaKTUYECKOU
MOATOTOBKH,
(dac)

Ne paznena
JTUCIIUIT
JIMHBI

Cemectp 5

Pa6ora B
HKOCUCTEME
Cpenbl
pa3paboTku
Python Anaconda

0.4

0.4

Bripaxkenus u
OCHOBHBIE THIIBI
JIaHHBIX B Python

0.4

0.4

VYnpassstomue
orepaTopsl B
Python.

0.4

0.4

D yYHKIMH, KJIACCHI
1 METOJIBI B
Python

0.4

0.4

Pabora ¢
[IaKeTaMH B
Python

0.4

0.4

Cemectp 6

3arpyska,
COXpaHEeHHE U
obOpaboTka
JTAHHBIX, BKJIFOYas
(bpeiiMbl JaHHBIX
B Python.

0.7

PabGoTa ¢
JTAHHBIMH
BpeMeHHI)IX
PSIOB.

0.6

Buzyanuszanus
JIaHHBIX B Python.

0.7

Cemectp 7

KoppensiuroHHbIi
aHaJIN3 JTaHHBIX.

0.5

0.5

10

CpaBHUTENBHBIN
TPYIIIOBOM
aHaJIN3 Ha OCHOBE
CTaTHUCTUYECKOTO
aHaJIn3a.

0.5

0.5

11

O6paboTka

0.5

0.5




CUTHAJIOB C
MIOMOILBIO
JTUCKPETHOTO
npeoOpa3oBaHUs
dypbe.

12

PabGota ¢
JPEBOBUIHBIMH U
CCTCBBIMU
JTAHHBIMH

0.5

0.5

Cemectp 8

13

MeTtonasl
COKpaIllCHHS
pa3sMepHOCTH
MIPOCTPAHCTBA
JIaHHBIX U
BJIIOKCHHUH.

0.5

0.5

14

Pa3zBenounas
TPYNIIAPOBKA —
CcerMeHTaIus
IaHHBIX Ha
OCHOBE MOJEIIEN
KJIACTEpHU3AIIIH.

0.5

0.5

15

Monenu
OOHapyXEeHUs
aHoMalui B
JIAaHHEBIX.

0.5

0.5

16

Pazpabotka u
pa3BepThIBaHUE
IIPOrpaMMHOMN
MOJIETHN
MalIMHHOIO
o0yJeHwUsI.

0.5

0.5

Bcero

4.5. KypcoBoe npoeKkTupoBaHue/ BBHITIOJIHEHHE KyPCOBOM PabOTHI

IMenp KypcoBOrO IMpOEKTA: 3aKPEIUICHUE U Pa3BUTHE HABBIKOB METOJOB MAIIMHHOIO
00y4yeHUs1 B MPOEKTHUPOBAHWU M Pa3pabOTKe MPOrpaMMHO-aJTOPUTMUYECKOTO 0OecTeueHus,
yIy4llIeHue KauecTBa U 3P PEeKTUBHOCTH HHPOPMALIMOHHBIX CUCTEM.

YacoB npakTHUeCKON NOArOTOBKU: 4

[IpumepHBIe TEMBI 3alaHUI HAa KypCOBOM IIPOEKT MpuBeAeHb! B paznene 10 PIIT.

O06s13aTeNIbHO yKa3aTh TEMbI HA KYPCOBOM MPOEKT U BBIAECIUTH 11 Hero Bpemst B CPC

4.6. CamocrodTenbHas paboTa 00yJaroIIXCcs

Buapl camocTosiTenbHON paboThI B €€ TPYIOEMKOCTh IMPUBEICHBI B Ta0uIIe 7.

Tabnuna 7 — Bunbsl caMmocTosaTenpHOM paboThl U €€ TPYJ0EMKOCTh

. Bcero, |Cemectp Cemectp Cemectp Cemectp Cemectp
Bun camocrositensHO# paboTh
Jac 5,gac | 6,4ac | 7,9ac | 8,4gac | 9, gac
1 2 3 4 5 6 7
V3ydeHne TeopeTHuecKoro MmaTepuana




nucturnHbl (TO)

KypcoBoe npoextuposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pedeparta (P)

[ToaroroBka K TeKyIiemMy KOHTPOJIIO

ycneBaemoctu (TKVY) 240 60 60 60 60
Homamrnaee 3amganue (/13)
Kontposbabie paboTsl 3a0unnkoB (KP3) 68 68
IToaroroBka K mpoMeXyTOYHOU 32 ] ] 3 3
arrectaruu (I1A)

Bceero: | 340 68 68 68 68 68

5. Tlepeuenb yueOHO-METOIUUECKOTO 0OCCIICUCHHS
JUTSL CAMOCTOSITEIBHON pabOThI 00YYArOMIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-MeTOIMYEeCKUEe MaTepuaibl JUIsl CaMOCTOSTENbHON paboThl 00ydarolmuxcsl yKa3aHbl B
o.o. 7-11.

6. IlepedeHp eYaTHBIX U 3JIEKTPOHHBIX YYEOHBIX M3/IaHHUHA
[lepeuyeHb neyaTHBIX U 3JIEKTPOHHBIX YUeOHBIX U3/IaHUM MTpUBEEH B TabauLe 8.
Tabmuna 8— [lepeyeHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3TaHUI

KomnmuecTBo 3K3eMILTSIPOB B
Mudp/ oubmoTexe
URL azpec bubnuorpaduueckas ccplika (KPOME YEKTPOHHbIX

AK3EMILISIPOB)

http://e.Janbook.com/ | Makkunnu Y. Python n aHanmm3 gaHHBIX.
[TepBuunas 00pabOTKa JAHHBIX C
npuMmenenueM pandas, NumPy u Jupiter.
- U3parenscrBo "/IMK IIpecc”, 2023.

http://e.Janbook.com/ | Makkunuu Y. Python u aHanu3 gaHHBIX
N3narensctBo "MK IIpecc", 2020.

http://e.lanbook.com/ | TutoB A. H., TazueBa P. ®. OGpaboTka
naHHbIX B Python. OcHOBBI paboTHI €
oubnuorexoi Pandas: yueGHo-
MeToanyeckoe nocobdue. - Kazanckuii
HallMOHAJIbHBIN MCCIIE0BATENbCKUN
TEXHOJIOTHYECKUN yHUBEpcuTeT, 2022.

http://e.lanbook.com/ | Tatapaukosa T. M. HTennekTyanpHblit
aHaJu3 JaHHBIX: yueOHoe mocodue. -
WznarensctBo "Unppa-Unxenepus",
2024.

7. IlepeueHb AJIEKTPOHHBIX 00Pa30BATENbHBIX PECYPCOB
nH(OPMAaIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»

[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(pOpMaITMOHHO-
TEJICeKOMMYHUKAIIMOHHONW ceTu «HTepHeT», HEOOXOAWMBIX i OCBOCHHS JUCIMILTUHBI
npuBe/eH B Tabsmiie 9.

Tabmuma 9 — IlepedyeHb DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh « HTepHeT»




URL anpec HaumenoBanue

https://anaconda.cloud/support- JlokymeHTarus o cpene pa3padborku Anaconda, ee
center/product-documentation KOMIIOHEHTaM U UHCTPYMEHTaM
https://www.anaconda.com/open- | CoBpeMEHHBIE ITaKEThI, ONOIMOTEKH ¥ HHCTPYMEHTBI
source pa3palboTKu cucTeM MallMHHOTro o0yueHus B Python
https:// scikit-learn.org/stable/ JlokymMeHTaIus 1o makeTy MalrHHOro oOydeHnus B Python
scikit-learn
https://numpy.org/ JlokymeHTanus 1o nakery Bbraucienuii B Python NumPy
https://pandas.pydata.org/ JlokyMeHTaIus 1o nakery paboTsl ¢ JanHbIME B Python
Pandas

8. IlepeueHb MH(HOPMAITOHHBIX TEXHOJIOTUI
8.1. Ilepeyenr mporpaMMHOTO OOECIIEYECHUS, HCIIOJIB3YEMOrO TIPH OCYIIECTBICHUH
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIIHHE.
[Tepeuenp UCTIONB3yeMOT0 MPOrPAMMHOTO OOeCIIeueHH s TIpeIcTaBiIeH B Tadmume 10.

Tabmuna 10— [TepeueHs nporpaMMHOT0 00€CIICUCHIS

Ne i/t HaumenoBanue

CBoboaHo pacnpoctpansiemoe [10:

- HHTEepIpeTaTop sA3bIKa nporpammupoBanus Python 3.%;

- cpena pa3pabotku Anaconda ¢ COOTBETCTBYIOUIMMU HHCTpyMeHTaMu (Spyder,
Jupyter Notebook) 1 makeramMn MammHHOTO/TITyOOKOT0 00y4eHus, 00paboTKH
BU3YaJIM3allUH JaHHBIX.

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

8.2. ITepeuenn HH(OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca MO AUCIUILITUHE

[Tepeuens WCTHONB3yeMBIX HH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM IMIPEICTABICH B
Ta0muie 11.

Tabmuna 11— Ilepeuens nHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HaunmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKast 6a3a
CoctaB MaTepHaIbHO-TEXHMUYECKOH 0a3bl, HEOOXOAUMOW Il  OCYIIECTBIICHUS
00pa3oBaTeNbHOrO Mpoliecca 10 AUCHUILINHE, IpeAcTaBieH B Tabnuuel?2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHMe cocTaBHON 4acTH Howmep aynutopun
n/m MaTepUaTbHO-TEXHIUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )
2 CrnenunanusupoBanHas abopatopust «HazBanue» b.M. 23-08, 23-09, 23-
10

10. Ouenounsle cpeacTBa AJIsl MPOBEACHUS MPOMEKYTOUHON aTTECTAUN
10.1. CocTtaB OLIEHOYHBIX CPEICTBIUIA IPOBENEHUS INPOMEKYTOYHOW aTTecTalluu
00ydJaronuxcs Mo IMCUUILIMHE TPUBE/IeH B Tabsmie 13.
Tabmuua 13 — CocTaB OLEHOUYHBIX CPEACTB AJISl POBEACHUS TPOMEKYTOUHOM aTTeCcTalllu




Bug npoMexxyTouHOM aTTecTaiuu ITepeueHb OIIEHOYHBIX CPEJICTB
JuddepeHpoBaHHbINA 3a4ET Crincox BOIpoOCOB;
TecTsr;
3anaqu.
BrimonHeHne KypcoBoro mpoekTa DKcrepTHas OlleHKa Ha OCHOBE TpeOOBaHUIl K
COJIEP’)KaHUIO0 KYPCOBOT'O IPOEKTA.

10.2. B kauecTBe KpHUTEpHEB OLECHKH YPOBHSI C(OPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6ampHass  mIKaJla  MOJYJIBHO-PEHTHHTOBOM  CHCTEMBbl ~ YHHMBEPCHTETa,  IpaBHIIA
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIBHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHH

Or1ieHKa KOMITETEHITUN

Xapakreprctrka chOpMUPOBAHHBIX KOMITCTEHITNI
5-0aJuTbHA IIIKAIA P p (bopup

— oOyyaromuiicss TayOOKO U BCECTOPOHHE YCBOMWJI IPOIPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €0 U3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOHN JIUTEPATYPHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITCIIbHOCTHIO HAIPABIICHHS;

— YMeJI0 00OCHOBBIBAET U apPTYMEHTUPYET BBIIBUTAEMbIC UM U/JICH,

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEp0 YCBOWII MPOTPAMMHBIN MaTepuai, rpaMOTHO U
[0 CYIIECTBY U3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPaATYyPHL;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOUYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOW JI€ATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— BIIQJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTEHO»

— o0Oyyarouuiicss yCBOWJI TOJBKO OCHOBHOW IPOrpaMMHBIN MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, OMMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPaATypPhI;

— JIOIyCKAeT HeCYIIECTBEHHbIE OIIMOKN 1 HETOUHOCTH;

— UCTIBITBIBAECT 3aTPYJHEHHUS B IPAKTUYECKOM IIPUMEHEHUHM 3HAHWUU
HaIpaBJICHUS;

— cJ1a00 apryMeHTHPYET HayuHbIE MTOJIOKEHHUS;

— 3aTpynaHsieTcs B GOpMYJIUPOBAHUHU BBIBOJOB U 0000IICHUH;

— YaCTUYHO BJaJICE€T CUCTEMOM CIENMAIN3UPOBAHHBIX OHITHH.

«yZI0BJIETBOPUTEITHLHOY
«GAuTEHO»

— o0yyJaromuiics He YCBOMJI 3HAYUTEIbHOM 4YacTH IPOrpPaMMHOIO
MarepHaa;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpU
paccMOTpeHHH IPpo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCIIBITHIBAET TPYIHOCTH B MPAKTUUECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEeHTHPOBATh HAY4YHbIE MOJIOKECHHUS;

— He QOpMYJIHMPYET BHIBOJAOB U 000OLIECHHIA.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TunoBbie KOHTPOJIbHBIE 3a/IaHUSI UJIA UHBIE MaTEPUAIIbI.
Bompocsr (3agaun) ass sK3aMeHa mpeICTaBIeHb B Ta0uie 15.

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




Ne i/t

[Tepeuens BonmpocoB (3a1a4) 11 IK3aMeHa

Kon
WHINKATOpa

Y4eOHBIM MJIAHOM HE MPEAYyCMOTPEHO

Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeactarieHsl B Tadauie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3auera

Ne i/t

[Tepedyens BonpocoB (3a1av) mist 3adeta / nudd. 3auera

Kon
WHJUKATOpa

1.

OcHoBHbIe THIBI JaHHBIX B Python. Onpenenenue tuma.
OTobOpakeHue TUIIOB U CIIOBApH.

IIK-2.V.1
[IK-2.B.1
I1K-3.B.1

[lepemennsle u BeipaskeHus B Python.

[IK-2.V.1
I1K-2.B.1
[1K-3.B.1

Yupasinstomue onepatopsl B Python.

[IK-2.y.1
I1K-2.B.1
[1K-3.B.1

OyHKIUY.

ITIK-2.V.1
[IK-2.B.1
IT1K-3.B.1

Knaccer 1 MeTobI.

[IK-2.V.1
I1K-2.B.1
[1K-3.B.1

IlakeTnl.

ITIK-2.V.1
[IK-2.B.1
IT1K-3.B.1

OCHOBHBIE TTAKETHI [T AAMUHUCTPUPOBAHHS, 3arPy3KH, 00pabOTKH
JAHHBIX M pa3padOTKU MOJEIeH MalllnHHOTO 00yUYeHHUS.

[K-2.V.1
I1K-2.B.1
[1K-3.B.1

HNucTpymeHT pa3paboTKu U IEMOHCTPAIMU PaOOTHI POTPAMMHBIX
MojieJiel MalllMHHOT0/TIIy0Koro o0yuenus Jupyter Notebook.

ITIK-2.V.1
[IK-2.B.1
IT1K-3.B.1

3arpy3ka 1 coxpaHeHHe JaHHbIX QpeliMoB B Python ¢ momorbio
naketa Pandas

[IK-6.Y.1
I1K-6.Y .2
[1K-6.B.1

10.

O6paboTka naHHbIX ¢peiimo B Python ¢ momombto makera Pandas

ITIK-6.V.1
[IK-6.Y.2
IT1K-6.B.1

11.

3arpy3ka U coxpaHeHue qaHHbIX B Python ¢ momomnsto makera Pickle

ITIK-6.V.1
[IK-6.Y.2
[1K-6.B.1

12.

PaGota ¢ naHHBIMH BpeMEeHHBIX psi1oB cpeacTBamu Pandas.

[1IK-6.VY.1
[IK-6.Y.2
I1K-6.B.1

13.

Busyanu3zanus gaHHbIx cpenctBamu naketo Pandas u Matplotlib.

[IK-6.Y.1
[1K-6.Y.2
I1K-6.B.1

14.

[TakeT Seaborn myst ynydieHHON BU3yalu3alliy.

[1K-6.VY.1
[IK-6.Y.2
I1K-6.B.1

15.

Kactomuzanus Busyanuszauuu B Python.

[IK-6.Y.1
I1K-6.Y.2




I1K-6.B.1

16. ITaker NumPy, BekTOpH3anus u onepanuy HaJ BEKTOPHbBIMU [IK-6.Y.1
TAHHBIMU. [IK-6.Y .2
[1K-6.B.1

17. KoppensaunonHsiii aHaau3, UHACKCH 1 MAaTPUILIbI KOPPETISALIHH. IIK-6.V.1
[IK-6.Y.2

I1K-6.B.1

18. CpaBHUTENBHBII IPYNIIOBOM aHAJIN3 HA OCHOBE CTaTUCTUYECKOTO [IK-6.Y.1
aHanu3a. [IK-6.Y.2
[1K-6.B.1

19. O06paboTka CUTHAIOB C MMOMOIIBIO JUCKPETHOTO MpeoOpa3zoBaHus IIK-6.Y.1
Dypsbe. [IK-6.Y.2
I1K-6.B.1

20. Pabota ¢ ApeBOBUIHBIMU U CETEBBIMH JaHHBIMH cpeacTBamu nakera | [1K-6.VY.1
NetworkX. [1K-6.Y .2
[1K-6.B.1

21. Meroasl COKpaleHus: pa3MEPHOCTH IPOCTPAHCTBA TAHHBIX U [IK-6.Y.1
BJIO>KEHUI. I1K-6.Y.2
I1K-6.B.1

22. Pa3BenouHas rpynnupoBKa — CErMeHTalus JaHHBIX HA OCHOBE IIK-6.V.1
MOJIEJIeN KilacTepu3aliu. [IK-6.Y .2
I1K-6.B.1

23. Monenu oOHapyKeHUs1 aHOMaJINil B 1aHHBIX. [IK-6.Y.1
[1K-6.V.2

[1K-6.B.1

24. [ToaroroBka maHHBIX: Mpea0OpPadOTKa U OUYMCTKA JIAHHBIX, IIK-6.V.1
TpaHchopManys JaHHBIX, 00pab0oTKa TEKCTOBBIX U KaTeropuainbHbix | [TK-6.Y.2
aTpuOyTOB. I1K-6.B.1

25. [ToaroroBka MaHHBIX: MOIB30BATEIIbCKUE TPAHCHOPMATOPHI, [IK-6.V.1
KOHBEHeph! TpaHCPOPMATOPOB TaHHBIX. IT1K-6.Y .2
[1K-6.B.1

26. ITonroToBka JaHHbIX: 0TOOP MH(GOPMATUBHBIX MPU3HAKOB. ITIK-6.V.1
[IK-6.Y.2

IT1K-6.B.1

27. Coznanune, 00y4yeHue U olleHuBaHue Moenel Mamuuaoro ooydyenus. | [1K-6.VY.1
I1K-6.Y .2

[1K-6.B.1

28. Hacrpoiika moaeneit mammHHOro 00ydenus. [louck runep- ITIK-6.V.1
IapaMeTpoB MOJieJiel Ha OCHOBE MOMCKA IO CETKE. [IK-6.Y.2
IT1K-6.B.1

29. Hacrpoiika moaeneit MmammaHOr0 00ydenus. [louck runep- [IK-6.Y.1
IapaMeTpOB MOJIEIEN Ha OCHOBE MTOMCKA 3BOJIOLMOHHBIMU [1K-6.Y.2
JIrOpUTMaMH. [1K-6.B.1

30. CoxpaHeHne U pa3BepPTHIBAHUE MO/IEICH MAIIMTHHOTO OOYYEHHS. IIK-6.V.1
[IK-6.Y.2

I1K-6.B.1

[lepeuenr TeM nns KypCcOBOTO TPOEKTHUPOBAHUS/BBIOIHEHUS KypCOBOW pabOThI
npescTaBieHsl B Tabmuie 17.
Tabnuna 17 — Ilepeyens TeM U1 KypcOBOTO IPOEKTUPOBAHNS/BBITIOJIHEHUS! KYpPCOBOM pabOThI

No 1i/m [TpuMepHBIii IepedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BBITOTHEHUS
) KypCcOBOI1 pabOThI




PazpaboTtaTh npuiioxxeHue, KOTOpoe CErMEHTHPYET BEKTOpa
TEJIEMETPUIECKO HH(OpMAIIKM MAJIOTO KOCMHUYECKOTO anmapaTa Ha
COCTOSAHUS (PYHKLIMOHUPOBAHUS Ha OCHOBE MOJIEJIM KJIaCTEpPU3aLIUU.
[TpumeHHUTH UK pa3paboTKu. CpaBHUTH PE3yIbTATHI C 3TATOHHBIMU
METKaMHU KJIACCOB.

Pa3paboraTh npunoxeHue, KOTOpoe rpyNIUpyeT BEKTOpA TEIEMETPUUECKOM
MH(pOPMALMU MAJIOr0 KOCMUYECKOTI'0 arniapara Ha COCTOSHUS
(YHKIIMOHUPOBAHUS HA OCHOBE MOJIENN KacTepu3anuu. [[pUMEeHNTh UK
pa3paboTku. Mcronp30BaTh IpU 3TOM MOJEIb COKPALLEHUs IPOCTPAHCTBA
JaHHbIX. CPaBHUTH PE3YyJIbTaThl C 3TAJOHHBIMU METKAMHU KJIACCOB.

Pa3paboraTh npusoxkeHue, KOTopoe 0OHApyKMBAET HEIITATHOE
(YHKIIMOHUPOBAHUE MAJIOT0 KOCMHUYECKOTO arllapaTa Ha OCHOBE MOJIEIIN
oOHapyXeHHsI aHOMAJIUN Cpe/id BEKTOPOB €ro TelIeMeTPUUECKOi
uHpopmanuu. [IpumeHnTs 1k pazpabotku. CpaBHUTH Pe3yJIbTaTHI C
ATAJIOHHBIMU METKaMU KJIaCCOB.

Pa3paboraTh npuaoxeHue, KOTOpoe 0OHAPYKUBAET HEIITATHOE
(GYHKIIMOHUPOBAHKUE MAJIOT0 KOCMUYECKOI0 anmnapara Ha OCHOBE MOJIENU
00Hapy>KeHHSI aHOMAJIUM CPEI BEKTOPOB €T0 TEIEMETPUUECKON
uH(popmanuu. Mcrnonp30BaTh NPU 3TOM MOJIENb COKPAILIEHUS! TIPOCTPAHCTBA
JTaHHbIX. [IpuMeHUTH LUK pa3paboTku. CpaBHUTH PE3yJIbTAThI C
ATAJIOHHBIMU METKaMU KJIACCOB.

PazpaboTtats npuiiokeHue, KOTOPOE CErMEHTUPYET BEKTOPA CETEBOTO
Tpadduka nHHOPMALMOHHON CUCTEMBI Ha COCTOSIHUSA (DYHKIIMOHUPOBAHUS
Ha OCHOBE MOJEIH Ki1acTepu3anun. [[puMeHuTh UK pa3paboTKy.
CpaBHMTb pe3yNbTaThl C STAJIOHHBIMU METKaMH KJIACCOB.

PazpaboTtats npuiiokeHue, KOTOPOE CErMEHTUPYET BEKTOPA CETEBOTO
Tpadduka nHHOPMALMOHHON CUCTEMBI Ha COCTOSIHUSA (DYHKIIMOHUPOBAHUS
Ha OCHOBE MOJEIH KiiacTepu3anun. [[puMeHnTh UK pa3padoTKy.
Hcnonb30BaTh MpU 3TOM MO/JIENIb COKpAILEHUS POCTPAHCTBA JaHHBIX.
CpaBHHTB pe3yNbTaThl C STAJIOHHBIMA METKaMH KIIACCOB.

Pa3paboraTh npusioxkeHne, KOTopoe 0OHApy>KMBAET aTaku Ha
MH(POPMAIMOHHYIO CUCTEMY Ha OCHOBE MOJIeNI OOHAPYKEHHST aHOMAJIUMA
Cpenu BEKTOpOB ceTeBoro Tpadduka nHHOPMAIMOHHONW CUCTEMBI.
[TpumenuTs HuKI pa3paboTku. CpaBHUTH PE3yNbTAThI C TATIOHHBIMU
METKaMH KJIaCCOB.

PazpaboTaTs mpuiioxkeHue, KOTOpoe OOHAPYKMUBAET aTaKy Ha
WH(OPMALIMOHHYIO CUCTEMY Ha OCHOBE MOJIENIN OOHAPYKEHHUS aHOMAJIHA
cpenu BEKTOpOB ceTeBoro Tpadduka nHGOpMaIMOHHON CUCTEMBI.
Hcnonp30BaTh MpH 3TOM MOJIETh COKPAIICHUS POCTPAHCTBA JaHHBIX.
[TpumeHuTs HUKI pa3padoTku. CpaBHUTH PE3yNbTAThI C TATIOHHBIMU
METKaMH KIIACCOB.

Pa3paboTtaTh npuiiokeHue, KOTOpoe CerMEeHTHPYET BEKTOpa
TeleMeTpruuecKoi HHGOpMaIMU MaJloro KOCMUYECKOTO arrapara Ha
COCTOSAHUS (PYHKIIMOHUPOBAHUS HA OCHOBE CPABHUTEIBHOTO IPYIIIOBOTO
aHanuza. [IpumeHuTs LUK pa3padoTku. CpaBHUTH PE3YIIbTATHI C
ATAJIOHHBIMU METKAaMU KJIACCOB.

10.

PazpabotaTh npuiioxxeHue, KOTOpoe rpynmnupyeT BEKTOPa TEIEMETPHUIECKO
UH(OPMAILIMK MaJIOT0 KOCMUYECKOT'0 arnmapara Ha COCTOSHUS
(GYHKIIMOHUPOBAHUSI HA OCHOBE CPaBHUTEIHHOTO IPYMIIOBOTO aHAIN3A.
[TpuMeHUTH UK pa3paboTKu. Mcnonp30BaTh IpU 3TOM MOJENb
COKpAILEHUS MPOCTPAHCTBA NaHHBIX. CpaBHUTH PE3yJbTaThl C 3TAJJOHHBIMU
METKaMHU KJIACCOB.




11.

PazpaboTtats nmpuiiokeHue, KOTOPOE PEIaeT 3aaqy YIpaBiICHUs
WHBECTUIIMOHHBIM MOPT(QETeM Ha OCHOBE MOJIETICH COKpAIICHUS
Pa3sMEpHOCTH MPOCTPAHCTBA JTAHHBIX U BIIOKECHUH. [IpUMEHHUTD IIUKIT
pa3paboTKu.

12.

PazpaboTtats npuiiokeHue, KOTOPOE PEIIaeT 3a/1a4y MOICTHPOBAHUS
JIOXOJHOCTH U TIPOIEHTHOW CTaBKU HA OCHOBE MOJIENICH COKPAIICHUS
pPa3sMEpHOCTH MPOCTPAHCTBA JAHHBIX U BIIOKECHUH. [IpUMEHHUTD TIUKIT
pa3paboTKHu.

13.

Pa3paboraTs npusoxkeHue, KOTOpoe peliaeT 3aaady TpeiauHra
KPUIITOBAJIOTHI HA OCHOBE MOJIEJIEH COKpAIllEHUsI PA3MEPHOCTH
MIPOCTPAHCTBA JAHHBIX U BIOKeHUH. [I[puMeHNTh UK pa3paboTKH.

14.

Pazpabotats npuiioskeHue, KOTOPOE PEeIaeT 3a1aqy MapHoro TpemHra Ha
OCHOBE MOJIeNIel KJIacTepU3alluy MPOCTPAHCTBA JaHHBIX. [[pUMEHHUTD ITMKIT
pa3paboTKH.

15.

Pa3paboraTh npusoxkeHue, KOTOpoe peliaeT 3aady cerMeHTaIuu
MHBECTOPOB Ha OCHOBE MOJIEJICH KilacTepU3al[uy IPOCTPAHCTBA JaHHBIX.
[TpyuMeHHUTh UK pa3pabOTKH.

16.

Pa3pabotaTs nmpuiiokeHue, KOTOPOE peraeT 3aaqy 0aHKOBCKOTO
MOIIICHHUYECTBA HA OCHOBE MOJICJICH OIPE/ICIICHUsI aHOMAJTUH B
POCTPaHCTBE JaHHBIX. [[pUMEeHUTH UK pa3paboTKy.

17.

Pa3paboraTs npusoxkeHue, KOTOpoe pemiaeT 3aaa4dy 0aHKOBCKOTO
MOILIEHHUYECTBA HA OCHOBE MOJIJIEN KJIaCTEpU3allUY B IPOCTPAHCTBE
JTaHHbIX. [[pUMEHUTH HUKIT pa3pabOTKH.

Bompocsr

AJi1 IMPOBCACHUA HpOMC)KYTOLIHOf/i arreécCrallin B BUAC TCCTUPOBAHHUA

MpeICTaBJICHBI B TaOymIe 18.

Tabnuna 18 — [IpuMepHbIi epeyeHb BOIPOCOB AJIsl TECTOB

y Koz
Ne n/nt ITprMepHBIii TepeueHb BOIPOCOB I TECTOB
MHAMKATOpa
1. | Uactpykuus: [IpounTaiite Borpoc, BbiOepuTe 0AMH NpaBuiibHbIi oTBeT | [1K-6.VY.1
Y 3aIMIIUTE apryMEHThI, 000CHOBBIBAIOIUE BEIOOP OTBETA IT1K-6.Y .2
Bomnpoc: Kakoii u3 npuBeneHHbIX akeToB si3bika Python npennaznauen | [1IK-6.B.1
111 paboThI ¢ PppeiiMaMu JaHHBIX?:
1. NumPy
2. Keras
3. Pandas
4. Os
Kirou: 3
2. | Uuctpykuus: IlpounTaiite Bonpoc, BIOEpUTE NPAaBUIbHBIE OTBETHI U ITIK-6.V.1
3aMUIIUTe apryMeHThl, 000CHOBBIBAIOIINE BHIOOP OTBETA [IK-6.Y.2
Bomnpoc: Kakoit 13 npuBeieHHbIX TUIOB MoJjieneil MammuaHoro ooyuenus | [1K-6.B.1
MOJKET PELIUTh 3a7auy CETMEHTAIlMM HHBECTOPOB B ClIydae OTCYTCTBHS
JAHHBIX C KATErOPUAJIbHBIMH 3TaJIOHHBIMH METKAMHU?:
5. Mooenv knacmepuzayuu
6. Monenb onpeneneHust aHoMalui
7. Mooeny cokpauwieHus npocmpancmea OAHHBIX U 6710 HCEHUA
8. Memoo cpagnumenvnozo epynno6o2o ananu3a
Kroun: 1,3,4
3. | UHcrpykuus: [IpounTaiite 3a1aHne yCTaHOBUTE COOTBETCTBHUE. [IK-2.V.1
Bormpoc: YcranoBuTe COOTBETCTBHE MEKY THUIIAMH YITPABIISIOIIAX I1IK-2.B.1

OIIEpaTOpPOB U UX CHHTAaKCHCOM B IPOrpaMMHOM Koze A3bika Python A [1K-3.B.1




A | YciuoBHblid while <ycnoBue>:
ormepatop 6e3 <610k
aJIbTePHATHUBBI 0IepaTopoB>

B | YcnoBHbrit if <ycmoBme 1> :
orepaTop ¢ <OJ10K
aJIbTEPHATUBOMN ornepaTopos 1>

elif <ycnosue 2>:
<610K
oIrepaTopoB 2>
else:
<6J10K
ornepaTroposn 3>

C | YcnoBHbIit If <ycnoBue> :
onepaTop ¢ <6J10K
MHOKECTBOM oneparopos>
aIbTepHATHB

D | Oneparop nukia c Foriin a:
YCJIOBUEM <0J10K

OrepaTopoB>

E | Oneparop mukna ¢ If <ycnosmue > :
UTEPATUBHBIM <610K
IIOBTOPEHUEM oneparopos 1>

else:
<Gs0K
ornepaTopos 2>

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

4. | UHcrpykuus: [IpounTaiite 3aaHue U 3alIAIINTE COOTBETCTBYIOLIYIO [IK-2.V.1
IIOCJIEZIOBATEILHOCTE HOMEPOB OTBETOB CJIEBA HAIPABO. K-2.B.1
Bomnpoc: 3anumure MmaTeMaTHYeCKUe onepanuy B BepaxkeHusax Python B | [TK-3.B.1
MOPSAJIKE YMEHBILIEHUS IPUOPUTETA BBITIOJHEHHUS:

1. omepamuu +, -

2. omepanus **

3. Omnepauuu B ckoOkax ()

4. omepauuu *, /, //, %

Kitou: 3-2-4-1

5. | C pe3ynbTaTamy Kakoro ciryyas 3aauu kiaccudukanuu, ounapaoi uimn | [1K-6.VY.1
MYJIbTU-KJIACCOBOM, HEOOXOAMMO CPaBHUBAThH PE3YJIbTaThl PELICHUS [IK-6.Y.2
3a/1a4M ONPEJEIICHNS aHOMAINI? [1IK-6.B.1

Kunrou: [TockonbKy B pe3yabTaTe pelIeHUs 3a1a4H ONPEICIICHUS
aHOMAaJIMi MBI BBIJIEIISIEM B aHAJIU3UPYEMOM IIPOCTPAHCTBE JAHHBIX JIBE
IpyNIbl: HOpMaJbHbIE IaHHBIE U JJAHHBIE C aHOMAJIUSIMHU, TO MBI MOXKEM
CPaBHUTD IIOJIYYE€HHBIE PE3YJIBTATHI C PE3yJIbTaTaAMM PELICHUS 3a/1a4H
OuHapHOMN Ki1accu(UKaLUU — pa3JeJIeHns IPOCTPAHCTBA JAHHBIX Ha JBa
KJacca.

CucreMa OIleHUBAHMSA TECTOBBIX 3aJaHUM:

1 i) 3aanrne KOMOMHHPOBAHHOTO THIIA C BHIOOPOM OJHOI'O BEPHOI'O OTBETA M3 YEThIPEX
MIPEIOKEHHBIX 1 000OCHOBAaHUEM BBIOOpa CUMTAETCS BEPHBIM, €CIIM MPABUIBLHO yKa3aHa Iudpa
U TpUBEICHBI KOHKPETHBIC AapryMEHTBbI, HCIOJb3yeMble NpH BbIOOpPe oTBeTa. IloHoe
COBIIAZACHHEC C BepHI)IM OTBECTOM OLICHUBACTCS 1 6aJ'IJ'IOM, HeBepHBIfI OTBECT UJIN €T0 OTC}’TCTBI/IG —
0 6amoB.



2 tum) 3ajaHue KOMOMHHPOBAHHOTO TUIIA C BEIOOPOM HECKOJIBKUX BapUaHTOB OTBETA U3
MPEJIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAHHWEM BbIOOpa CUMUTAETCS BEPHBIM, €CIIHM MPaBHIBHO
yKa3aHbl TUGPBI U PUBEACHB KOHKPETHBIE apTyMEHTHI, HCIIOJIb3yEeMbIE TIPH BBIOOPE OTBETOB.
[TonHOE coBmazseHue ¢ BEPHBIM OTBETOM OlLieHHBaeTcsl 1 0aiom, eciu AOMYyIIEHbl OIUUOKU WU
OTBeT OTCYTCTBYeT — () 6auioB.

3 tun) 3agaHue 3aKpbHITOTO TUIIA HAa YCTAaHOBJICHUE COOTBETCTBUS CUMTAETCS BEPHBIM, €CIIH
YCTAQHOBJICHBI BCE COOTBETCTBHS (IIO3UIMHM W3 OJHOTO CTOJIOIIA BEPHO COIMOCTABICHBI C
NO3UIUSAMH apyroro cronodua). [lomHoe coBmaneHue cBepHbIM OTBETOM OlleHHBaeTcs 1 6amiom,
HEBEPHBIN OTBET WK ero oTcyTcTBre —0 OamioB

4 tun) 3amaHue 3aKPBITOTO THIA HA YCTAHOBJIEHHE IOCIEIOBATEIBLHOCTH CUUTACTCS BEPHBIM,
€CIIM TIPaBMJIBHO YKa3zaHa BcsS rocienoBaTensbHOCTh nu¢p. [loaHoe coBmazenue ¢ BEpHBIM
OTBETOM OlleHuBaeTcs | Gamiom, eciiy JOMyIIeHbl OIMOKH UM OTBET OTCYTCTBYET — () Gayios.

5 tum) 3agaHue OTKPHITOTO TUIA C Pa3BEPHYTHIM OTBETOM CUHUTAETCS BEPHBIM, €CIIA OTBET
COBMAZAET C OSTAIOHHBIM IO COACPKAHUIO M monHOTe. [IpaBUIIBHBIN OTBET 3a 3anaHHe
olLleHHBaeTcs B 3 Oayuta, €Ciu JIOMyIIeHa OJHa omKrOKa \HETOYHOCTb \ OTBET NPAaBUIBHBII, HO HE
NOJHBIHN - 1 6arut, ecnu gomymieHo 6onee 1 ommMOKH \ OTBET HEMPABMIILHBIN \ OTBET OTCYTCTBYET
— 0 6amos.

[lepeyeHb TeM KOHTPOJIBHBIX PadOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04YHON (HOPMBI
o0yueHus, npecTaBieHbl B Tabauue 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX padoOT

Ne ni/mn IlepeueHb KOHTPOIBHBIX PabOT

He npenycmotpeno

10.4. Meronnyeckue  MaTepuasbl,  ONPEACIAIOIIAE  INPOLENYphl  OLEHUBAHUSA
WHAMKATOPOB, XapaKTEpU3YIOLUX JTanbl (OpPMHUpPOBAHUS KOMIETEHIMH, coaepxarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyOIIMX NOPSAAOK MU MPOLEAYPY
MPOBEJEHUS TEKYLIEr0 KOHTPOJISL YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTalli 00y4aroIuxcs
I'VAIL

11. Meronuueckue ykazaHus sl 00 y4arOIIMXCs 10 OCBOCHHIO JUCITUTIITNHBI
(Huoice npugoosamcs pekomeHoayuu no cocmasiieHuto 0aHHo20 pasoeia)

11.1. Meronnueckue yKazaHus i OOy4arOIIMXCS IO OCBOEHHUIO JIEKIIHOHHOIO
matepHana (eciu npedycmMompero yY4eoHviM HAAHOM HO OAHHOU OUCYUNTUHE).
He npexgycmorpeHo.

11.2. MeTtonuueckne ykazaHusi s OOydarOIIMXCS MO YYacTHIO B CEMHHapax (eciu
npeodycCMOmMpPeHo YueOHbIM NIAHOM N0 OGHHOU OUCYUNTIUHE)
He npenycmoTtpeHo.

11.3. Meronuyeckue ykKazaHus A OOYYarOIIMXCS IO MPOXOXKICHHIO MPaKTHYECKHX
3aHITHH (eciu npedyCMOmpeHo y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE)

[IpakTyeckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX (DOPM OpraHu3anuu y4eOHOro
npoliecca, 3aKII0Yaroiascs B BBITOJTHEHUH 00yUYalOIMMUCS MOJI PYKOBOJCTBOM IpenoaBaTess
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETUUYECKHMX OCHOB YyueOHOMU
JUCLUTUIMHBL, TPUOOPETEeHHNs] YMEHUN M HaBBIKOB, OIBITA TBOPYECKOM NeSTETLHOCTH.

[enbro mpakTUYECKOT0 3aHATHS Ul 00ydarolerocs sBisieTcss MPUBUTHE 00yJaroIIMMCs
YMEHUH 1 HaBBIKOB IPAKTUYECKOH IEeATENTbHOCTH 110 U3y4aeMOU AUCLUIUINHE.




[Tnmanupyemble pe3yabTaThl IPH OCBOSHUH 00y4YarOMIMMCs PAaKTUIECKUX 3aHATHI:

— 3aKpervieHue, yriyOylieHHe, pacIIMpeHHe W JeTaIu3alus 3HAHUK TNpH pElICHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE [IO3HABATEJIbHBIX CIOCOOHOCTEH, CaMOCTOSITENBHOCTH — MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJICHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHHS KOHKPETHOW y4ueOHOM
JVCLIUIIJIMHEI

— BBIPa0OTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS MONYYCHHBIX 3HAHUU JUIs
BBITIOJTHEH U 3a/[aHUH;

— olecrnedeHre palMOHAIBHOIO COYETaHMS KOJUIEKTMBHOM M MHIUBHIYaIbHOH (Gopm
00y4eHusl.

TpeOGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

CtpykTypa npencTaBieHs MaTepralia i IPaKTHUYeCKUX 3aHATUN

PaGora B sxocucteme cpensl pazpadbotku Python Anaconda

BripaxkeHust 1 OCHOBHbBIE THIIBI JaHHBIX B Python

Ynpasnstonue onepatops! B Python.

@yHKIMHU, KJ1acChl U MeTObI B Python.

Pa6ora ¢ makeramu B Python.

3arpy3ka, coxpaHeHHe U 00pabOTKa IaHHBIX, BKIOYas GpelimMbl faHHBIX B Python.
Pabora ¢ TaHHBEIMH BPEMEHHBIX PSJIOB.

Busyanu3zanus ganaeix B Python.

9. KoppensiuoHHBIN aHANU3 TaHHbBIX.

10. CpaBHUTEIBHBIN TPYIIIOBOM aHATN3 HA OCHOBE CTATUCTUYECKOTO aHAIN3A.

11. O6paboTka cUrHaJIOB C IOMOIBIO JUCKPETHOTO IipeoOpa3zoBaHus Oypbe.

12. PaGoTa ¢ 1peBOBUAHBIMU U CETEBBIMU TaHHBIMH.

13. MeTobI COKpaIeHUs] pa3MEPHOCTH MTPOCTPAHCTBA JAHHBIX U BIIOKESHUH.

14. Pa3BegoyHasi rpynnupoBKa — CETMEHTAIUS TaHHBIX Ha OCHOBE MOJIeNIel KIIaCTepU3alIUU.
15. Moaenu oOHapyKeHUs aHOMaJIUi B JJaHHBIX.

16. Pa3paboTka u pa3zBepThIBaHHE MPOTPAMMHON MOJIETTH MAIIMHHOTO 00 y4YeHHUSI.

XN AW =

11.4. Meronnyeckue ykasaHus Ui OOy4yaroIIMXCsl IO BBIIOJIHEHUIO J1a0OPaTOPHBIX
paboTt (ecau npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNTUHE)

B xozme BbIMONHEHMs J1a0OpPAaTOPHBIX paboT oOy4aromuiCs JOJDKEH YIIyOuTh U
3aKpenuTh 3HAHWS, MPAKTHYECKHWE HABBIKH, OBIAJIETh COBPEMEHHOW METOIUKOM M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUHM C KBAJU(PHUKAIMOHHON XapaKTEepUCTHKOH 00ydaromerocs.
BoinonHnenue nabopaTopHbIX pabOT COCTOUT U3 IKCHEPUMEHTATbHO-IIPAKTUYECKON, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

BoinonHenue n1abopaTOpHBIX pabOT 00ydaroIMMCS SBISETCS HEOTHEMJIEMOW YacThIO
U3y4eHHs] JTUCLMIUIMHBI, OIpenesiseMoil y4yeOHbIM IUTAaHOM, M OTHOCHTCA K CpEICTBaM,
o0ecreunBaroIMM pelIeHNe CIEIYIOINX OCHOBHBIX 3a7a4 00y4Yaroerocs:

— TIpHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCIUILTIHBI;

— 3aKpeIuvieHHe, Pa3BUTHE U JeTaln3alls TEOPETUUYECKHX 3HAHUU, TMOJYyYEHHBIX Ha
JEKIHSX;

— TOJy4YeHHe HOBOM MH(OpMAaLUK 110 U3y4aeMON AUCIUILIUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00paTOPHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3ajilaHue ¥ TpebOBaHUs K IPOBEICHUIO J1a00paTOPHBIX paboT
3amaHve Ha BBINOJHEHHE J1a0OpaTOpHBIX paboOT BKIOYaeT (OPMYIMPOBKY 3adavu
pa3pabOTKN MHTEUIEKTYaJIbHBIX MPOTPAMMHBIX CPEICTB MAIIMHHOTO OOyudeHus, oO0pabOTKH,




pa3BeOYHOTO aHalkM3a W BH3YyalW3allid JAHHBIX B COOTBETCTBHHM C IIMKJIOM pPa3pabOTKH,
yKa3zaHHE TMPEIMETHOH O0JlacTH  JaHHBIX, /IS KOTOPOH  CTyIeHT pa3padaThIBacT
WHTEJJICKTYyalbHbIE MPOTPaMMHBIC CPEACTBA MAaIIMHHOTO O0O0ydeHus. B co3maBaembix
MHTEJUICKTYaJIbHBIX MPOrPAMMHBIX CPEICTBaX MAIIUHHOTO OOYYCHHUs CTYACHT pa3padaThiBacT
MPOrPaMMHYIO MOJIENIb MAIIMHHOTO OOy4Y€HHUS B COOTBETCTBHM C OCHOBHBIMH JTallaMH ITUKJIA
pa3paboTKH.

CrpykTypa B hopMa OTYETA O JJabopaTOpPHOM padoTe

OT4eT 0 BBITIOJHEHUH JIA00OPATOPHOU PabOTHI JOKEH OBITh MPEJCTABIICH B DJIIEKTPOHHOM
BUJC B (paiiie, MOJTOTOBJICHHOM B TCEKCTOBOM PEIAaKTOPE, B COOTBETCTBHHM C IPaBUIIAMHU
http://guap.ru/guap/standart/titl_main.shtml.

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

TpeboBanusa Kk 0hOPMIIEHHIO OTYETA O JIAOopaTOpHOU padboTe
Conep:xkanue oTyera

TUTyNbHBIN JTUCT.

NuauBuayaibHOE 331aHHUE 110 BAPUAHTY.

KpaTkne TeopeTuueckre CBEACHHUS.

[Iporpamma na Python, peanusyromasi penieHrne MOCTaBICHHOW 3aa4yu, U PE3yJIbTaThl

BBITNOJIHEHNS] MHIMBUYaIbHOTIO 3a/1aHUSI C KOMMEHTAPHUSAMMU.

5. OueHka ¥ aHanu3 KadectBa paszpaboranHoi mozenun MO c¢ rpadukamu, TaHHBIMH U
JPYTMMH WJUIIOCTPALUSAMU, U BBIBOJIAMH.

6. IlucbMeHHBI OTBET Ha KOHTPOJIBHBIA BOMPOC IO BapuaHTy (HOMEpP KOHTPOJIBHOTO
BOIIPOCA COBIIA/Ia€T C HOMEPOM BapUaHTa).

7. B anexTpoHHOM BUAE NOIDKEH OBITh mpuiioxkeH ¢aiin Jupyter Notebook ¢ mporpammoit u

pe3yibTaTaMu ee paboThl.

N

11.5. Meronnyeckue ykazaHus JUIsi OOydyarolUMXCsl MO TPOXOXKIEHUIO KypCOBOTO
IPOEKTHPOBAHUS/BBINIOIHEHUS] KYPCOBOU PabOTHI (eciu npedycmMompeno yueOnviM HAAHOM NO
O0auHOU oucyuniuHe)

KypcoBoii npoexT/ paboTa IpoBOAUTCS € LENbI0 (OPMUPOBAHUS y 0OYUAIOLIUXCS OTbITA
KOMIIJIEKCHOTO PEIICHUsI KOHKPETHBIX 337124 MPO(ECCHOHATBHOMN e TETbHOCTH.

KypcoBoii npoekt/ paboTta mo3BossieT o0yyaromeMycs:

— CHCTeMaTHU3WpOBaTh W 3aKpENUTh TIOJTYYEHHBIE TEOPETHYECKHE 3HAHHUA |
NPaKTUYECKHEe YMEHUS 10 TPO(PECCHOHANBHBIM YYEOHBIM TUCHHUIDIMHAM M MOJAYJISM B
COOTBETCTBUM C TPEOOBAHUSAMH K YPOBHIO IIOJrOTOBKH, YCTAHOBJIEHHBIMU IIPOTpaMMOM yueOHOMH
JTUCHUTUTMHBI, ~ TPOTPaMMOM  TOATOTOBKH  CIIEUAIIMCTa  COOTBETCTBYIOIIETO  yYPOBHSA,
KB (DUKAIIHH;

— TPUMEHUTHh TOJYYCHHBIC 3HAHUS, YMEHHS WM TPAKTHUYECKUH OIBIT MPH PEIICHUH
KOMIUIEKCHBIX 33/1a4, B COOTBETCTBUU C OCHOBHBIMH BHIAMH MPO(PECCHOHATBHON AEATETbHOCTH
10 HAMPaBJICHUIO/ CIIEUAIBHOCTH/ TIPOTpaMMe;

—  yIIyOWTh TEOPETUYECKHE 3HAHUS B COOTBETCTBUU C 33JJAHHOI TEMOI;

— chopMupoBaTh yMEHHUS TPHUMEHSATh TEOPETHYECKHE 3HAHHWS TIPU  PEIICHUH
HECTaHAAPTHBIX 3a7ad;

— TPHOOPECTH OMNBIT aHAJUTUYECKOH, pPacYETHOM, KOHCTPYKTOPCKOW paboThl H
c(opMHPOBATH COOTBETCTBYIOLNE YMEHHUS;

— chopmupoBaTh yMeHHS PpaOOTBI CO CHEIUATBHOW JHTEPATypOH, CIPABOYHOM,
HOPMAaTHUBHOM U MPaBOBOM TOKyMEHTalMeH 1 MHBIMU UH()OPMAIIMOHHBIMU UCTOYHUKAMU;

— chopmupoBaTh yMeHHS (OPMYIHPOBATH JIOTHYECKH OOOCHOBAaHHBIC BBIBOJIHI,
MPEUIOKEHHS U PEKOMEHIAITNH 10 PEe3yJIbTaTaM BBITIOJTHEHHUS PaOOTHI;
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—  pa3BuTh NpohecCHOHATBHYIO MUCHbMEHHYIO U YCTHYIO Peub 00Yy4aroIerocs;

— Ppa3BUTb CHCTCMHOC MBINIJICHUC, TBOPYCCKYIO HHHUIIUATHUBY,

CaMOCTOATEIPHOCTD,

OpTraHUu30BaHHOCTb U OTBETCTBCHHOCTD 3a IIPUHUMACMbIC PCHICHU S,

— chopMupoBaTh HABBIKM IUIAHOMEPHOH pPETyJIspHOM pPabOTHI

IIOCTAaBJICHHBIX 3aJa4.

HaJ pelIeHueM

CTpyKTYpa NOSICHUTEILHOM 3aIIMCKA KYPCOBOrO OpoekTa/ paboThl

Tabmuna 20 — [IpuMepHas CTpyKTypa MOSICHUTEIBHOMN 3aITUCKU K KYPCOBOMY MTPOCKTY

Pa3nen

Conepxanue

1. Onucanue npeamMeTHON
obnactu

[TocTanoBKa 3a1a4u, KOTOpas OyIeT PelIaThCsi HA OCHOBE
MHTEJUICKTYaJIbHOTO aHaIn3a U 00pa0OTKHU JTaHHBIX,
METOAOJIOTUHU MAaIlIMHHOT'O O6y‘leHI/I$I

2. BeiOop 1 onrcaHue JaHHBIX
JUIS aHAInu3a

®opMupoBaHue M omnucaHue oOydawoomeH, npu
HEOOXOMMOCTH BAJIMAALIMOHHON M TECTOBOHM BBIOOPOK
naHHbIX. [Ipu HeoOxonumocTH npeaodpaboTKa, OYUCTKA
WM JONOJHEHUE JaHHBIX, MOArOTOBKA I pelaeMoun
3aJla4M aHaJIu3a.

3. Moguenb rirybokoro
00OydeHUs JJIs1 BEITIOJTHEHUS
MHTEIUICKTYaJIbHOTO aHaJIu3a U
00pabOTKHU JTaHHBIX

BBI60p B COOTBCTCTBHUH C BapUAHTOM MOACIHN
MAalIuHHOTI'O O6y‘ICHI/I$I n ¢©¢ INpCACTaBJICHUC Ha
Q)OpMaHBHOM " OIIMCATCIIbHOM YPOBHAX.

4. OnpenerneHue napaMmeTpoB U
runeprnapaMeTpoB MOJEIU
MalIMHHOTO 00yUYeHUsI.

Br160p B COOTBETCTBHM C BApUAHTOM W TUIIOM MOJETH
3HAQUYEHUM TMapaMeTpoB M THUIIEPIIAPAMETPOB MOJIEIH.
DKCIepUMEHTAIbHOE MU aHAJTUTHYECKOe 000CHOBAHUE.

5. Bs100p MEeTpUK 1 METOIOB
OIICHKH pa3paO0TaHHON MOJIEIH
MalIMHHOTO O0y4YeHUs

Bb160p B COOTBETCTBUM C BapHMAHTOM, TUIIOM MOJEIHU U
MOCTaBJICHHOW NPUKIAIHONW 3adaueil BHIOOP METPUK U
METOJIOB OLIEHKH pa3pabOTaHHOM MOJeNrd MalIMHHOIO
00y4YeHHMsI TUIA U peaIN3yIolel ee MPOrpaMMbl.

6. [Iporecc oOyuenus

BriBog cooTBeTcTByOMMX TpadUKOB WA JUATPAMM
METPUK KaueCTBa MOJIEJIN MAITUHHOTO O0YYEeHHUS.

7. Pesynprar

BriBo 3HaUeHU METPUK KauecTBa MOJEIIM MAIIMHHOTO
oOydeHus ansa oOyyaromeil, mnpu Heo0XOJUMOCTH
BaJIM/IALlMOHHON U TECTOBOI BBIOOPOK B BUJE Ipa(puKOB,
auarpamMM, —TaOnuil  SKCIEPUMEHTANbHBIX  JAaHHBIX.
[TpoBenenue u MpEeACTaBICHUE pe3yIbTaTOB
CpPaBHUTEIBHOTO aHaluM3a JJIg pa3HbIX 3HAYCHUI
mapamMeTpoB U runepmapamerpoB  moxenu  MO.
[IpoBenenue u MIpEeACTaBICHUE pe3yabTaTOB
CpPaBHUTEIHHOTO aHalu3a pazpadboranHoit Mmoaenu MO c
M3BECTHBIMU penieHussMU MO 1511 TOCTaBIeHHOW 3a/1auu
a"aim3a. BEIBOIEL.

TDC6OBaHI/I$I K OCbODMJ'IeHI/IIO MOSICHUTEIRHOMN 3aIIMCKH KYypCOBOI'o HDOCKTa/ Da6OTBI

IlossicHuTenpHAs 3amKcKa K KypCOBOMY IIPOCKTY O(I)OpMJ'IHCTC}I B COOTBCTCTBHH

tpedoBanusimu 'OCT 7.32-2001 u 'OCT 2.105-95.

[losicHuTenpHast 3amucka K KypCOBOMY HPOEKTY JOJDKHA OBITh Ipe/iCTaBlieHa B
DIIEKTPOHHOM BHjie B (aiisie, MOATOTOBICHHOM B TEKCTOBOM PEIaKTOpe, B COOTBETCTBHH C
npaBuiaMu http://guap.ru/guap/standart/titl_main.shtml.

http://Ims.guap.ru/course/view.php?id=4306
Metoanueckue yka3zaHus 110 BBITIOJIHEHUIO KypCOBOil paboThI:
[anexTpoHHBIN pecypc Kadenpsl Ne43B okanbHON ceTu Kadeapsl|, myTh
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\\dcbm\Meronuueckoe obecneuenne kadeaper 43\ HMudopmaruka\ dax Ne3\2 cemectp\
Meroanuka mo KypcoBoi padote.pdf.

11.6. Meronuveckue yka3aHus sl OOYYAIONIUXCS 110 MPOXOXKIACHUIO CAMOCTOSTEIILHON
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIBHON PabOThI, O0YYAIONIUIICS BBITOIHSIET paboOTy IO
3aJ]aHUI0 U TP METOJUYECKOM PYKOBOJICTBE IpENoaBareis, Ho 0e3 ero HermocpeACTBEHHOTO
YUYaCTHSI.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOyYeHHs, CaMOCTOSTElIbHAas padoTa MOXKET
BKJTI0YATh B Ce0s1 KOHTPOJIBHYIO paboTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITEIEHON paboThl, Yy oOydaromierocs Gpopmupyercs
nenecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHUU W CHUCTEMAaTH3aIlMM MPUOOpPETACMBIX 3HAHWH, 00CCIICYMBAET BBICOKUIN
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHsI, IOMOTAeT IOJIyYUTh HABBIKA ITOBBIIICHHUS
po(hecCHOHAILHOTO YPOBHSL.

MeroauyecKMMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOJINYECKUI MaTepHall 1Mo JTUCIHUILIHHE;

— METOAMYECKHE YKA3aHHS IO BBIMOJHEHUIO KOHTPOJIBHBIX PaboT (i1 00y4aromuxcs
10 32049HOM (hopMe 0O0ydeHus).

11.7. Meronnyeckue yka3aHus I OOYYaIOUIMXCS M0 TPOXOXKIECHUIO TEKYyILEero
KOHTPOJISL YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IIPEAYCMATPUBAECT KOHTPOJb KadyecTBa 3HAHUUI
00y4aroIuxcs, OCyLIECTBISEMOIO B TEYEHUE CEMECTpa C LIEIbI0 OLECHMBAHUSA XO0Jla OCBOCHUS
JUCLUIUINHBI.

Cucrema OLEHOK NpU IPOBEACHUM TEKYIIEr0 KOHTPOJS YCIEBAEMOCTU OCYILECTBISAETCS
B COoOTBeTCTBMM C TpeboBaHusmMu [lomoxkeHuit «O TekylieM KOHTpOJIE YCHEBAaeMOCTH U
IPOMEXYTOUHOM arrectanuu cryneHToB ['YAII, oOywaronmxcs Mo nporpaMmaM BbICIIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBONM CHCTEME OIIEHKM KadecTBa Y4eOHOW paboTh
ctyneHToB B ['YAII».

11.8. Meronnueckue ykazaHus Ui 0OydaroIIUMXCs MO MPOXOKIECHUIO MPOMEXKYTOUHON
aTTECTALlNH.

[Ipomexyrounas  arrectauus  oOydarolIUXcsl — MpeAyCcMaTpUBaeT  OLIEHHWBAaHUE
IPOMEKYTOUHBIX M OKOHYATENIbHBIX Pe3yJlbTaToB 0OyueHus no aucuuiuinHe. OHa BKIIOYAeT B
ceost:

— muddepeHIMpoBaHHBIN 3a4eT — 23TO (opMa OIEHKH 3HAHWM, TIOTyYEeHHBIX
00yyaromuMcs pU U3Y4E€HUU TUCHUIUIMHBI, IPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAy4HO-HMCCIIEA0BATEIbCKUX paOdOT U MPOXOXKIEHUH MPAKTUK C aTTECTAIIMOHHOMN OLEHKOM
COTJIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIBHO.

Cucrema OILEHOK MpH MPOBEIECHUU INPOMEKYTOYHOW aTTeCTallud OCYLIECTBIAETCS B
COOTBETCTBUM C TpeboBaHusiMu [lonokenuit «O TeKyleM KOHTPOJE YCIEBAEMOCTH U
MIPOMEXKYTOUHOM arrectanuu cryaeHToB ['YAIL, oOyuaromuxcst mo mnporpammam BBICHIETO
oOpazoBanusi» U «O MOIYIBHO-PEUTHHIOBONM CHCTEME OILIGHKM KadecTBa Y4eOHOW paboThI
cTyneHToB B ['YAII».



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MCHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHusl
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