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AHHOTaUs

Jucuumnuza «MamuHHoe o0y4deHHe M aHalli3 JaHHBIX» BXOIUT B 00pa30BaTeiIbHYIO
pOTpaMMy BBICIIETO 00pa30BaHUs — MPOTPAMMy MArucTpaTyphl IO HAMPABICHHUIO MOJITOTOBKH
15.04.06 «MexaTpoHuka u pOOOTOTEXHHMKA» HAMPaBICHHOCTH «KOMIBIOTEpHBIE TEXHOJOTHUU
yIpaBIeHUS B MEXaTPOHUKE U POOOTOTeXHUKEeY. Jluciurumaa peanusyercs kapeapoit «Ne32y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUH:

VYK-1 «CrnocobeH ocCymiecTBIsATh KPUTUYECKHH aHaIu3 MPOOJEMHBIX CHUTyallud Ha
OCHOBE CUCTEMHOTI'0 TI0JIX0/1a, BbIPa0aThIBATh CTPATETHIO ACHCTBUI

YK-2 «CniocobeH ynpaBiiTh IPOSKTOM Ha BCEX ATAINAaX €ro )KU3HEHHOTO IIUKIIa»

[IK-1 «CnocobGeH aHaJIM3UpOBATh HOBBIC HAIPABIEHUS HCCICIOBAaHUA B 00JacCTH
MEXAaTPOHHUKH U POOOTOTEXHUKI)

[IK-3 «CnocoO6HOCTh OpraHu3oBaTh W BBIIOJHATH PaOOTHl MO MPOCKTHUPOBAHUIO U
KOHCTPYHUPOBAHHIO POOOTOTEXHUYECKHX CHCTEM

CopepxaHue NUCUUIUIMHBI OXBAThIBAET KPYI BOMPOCOB, CBSI3aHHBIX C MPUMEHEHHEM
METOZI0OB MAIIMHHOTO OOY4YeHHS M HMHTEUICKTYalbHOTO aHajdu3a IaHHBIX IPH pPELICHUU
MPUKIIAIHBIX 33724 B 007aCTH POOOTOTEXHUKH.

[IperoaBanyie MUCHMIUIMHBI TPEAYCMAaTPUBAET CleAylomue (HOpMBI OpraHU3alUuN
yueOHOro mpoiiecca: JeKIUU, TPAKTHUYECKUE 3aHATHI, CAMOCTOsATEIbHAs paboTa 00y4aroerocs,
KypcoBasi pabora.

[IporpaMMo#l NHUCHUTUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO0miasi TpyA0EMKOCTh OCBOEHHS JMUCLUHUIUIMHBI COCTaBIseT 6 3a4eTHBIX enuHul, 216
4acoB.

SI3pIK 00yUYeHUs O JUCIHUILTUHE KPYCCKUIA.



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlemu mnpemnogaBaHusi TUCHUIUIMHBI. (OPMUPOBAHHE Y CTYACHTOB KOMILIEKCA
npoeCCHOHATBHBIX 3HAHUW M YMEHMHA B OOJACTH HWHTEJUICKTYaJbHOIO aHalWu3a JaHHBIX,
O3HAKOMJICHHE CTYICHTOB C NPUHIUIIAMU, METOJaMU M HMHCTPYMEHTAILHBIMU CpPEACTBAMU
MaluHHOTO 00yueHus. O0ydaronmecs TO0HKHBI H3yYUTh OCOOCHHOCTH OCHOBHBIX aJTOPUTMOB
MAIIMHHOTO O0YYEHUsI, TOJTyYUTh HEOOXOIMMbIC HAaBBIKU JUIS TIPUMEHEHHUSI CUCTEM MAIIMHHOTO
oOy4YeHHsI TpH PELICHUH 3a7ad KIACCU(PHUKAIMHM, PErPEecCHH, KIACTEpU3aLUHU, ACCOLUAIHH,
YMEHBIICHUST Pa3MEPHOCTH.

1.2. JlucumnnuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTEIbHON MPOrpaMMBbl BBICIIETO0 00pa3oBaHus (nayee —

OI1 BO).

1.3. IlepeueHp ITaHUPYEMBIX PE3YIBTATOB O0YUEHHS IO JUCLUILINHE, COOTHECCHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHHs ITUCHMIUIMHBI OOyYaroOIIMics TOJDKEH 00iajarh CieqyIoIuMH
KOMITETEHIIMSIMUA HJTH UX 9acTsAMH. KoMIeTeHIINY U WHAMKATOPHI UX JOCTHKCHHS NPUBEACHHI B

Tabymue 1.
Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHKEHHS
Konn
Kareropus (rpymnmna) Kon n HanMeHOBaHUE HHAMKATOPA JOCTHKEHUS
HauMEHOBaHUE
KOMIIETEHIIH KOMIICTEHIHH
KOMIIETEHIINH
VK-1 Cnocoben
OCYIIECTBIISATh
KPUTUYECKHH aHAIIN3
P VYK-1.3.2 31atb uugpoBble pecypcsl,
pOOJIEMHBIX
YHHBepcallbHbIE . MHCTPYMEHTBI M CEPBUCHI [UIS PELICHUS
CUTYyalluii Ha OCHOBE o
KOMIICTCHITHH 3a1a4/mpooiieM mpoeCCHOHATBHON
CUCTEMHOI'0
NS TebHOCTH
0JIX0/1a,
BbIpa0aThIBaTh
CTpaTeruto IeHCTBHUH
YK-2 Cnocoben VYK-2.3.2 31arb unupoBble HHCTPYMEHTHI,
YHuBepcalbHbIE YIPaBJIATh IPOEKTOM | MpeIHa3HauUeHHbIE [T Pa3paboTKu
KOMIIETEHIIUU Ha BCEX ATarax ero MIPOEKTa/pelIeHUs 3a/1a4i; METOAbI U
YKU3HEHHOTO LIMKJIa | MPOrpaMMHBbIE CPEJICTBA YIIPaBJIEHUS IPOSKTaMHU
ITK-1 Cnocoben
aHaAJTM3UPOBATh I1K-1.Y.1 ymeer npuMeHSATh OCHOBHBIE METO/IbI
HOBBIE HAlPaBJIEHUSI | MAaTEMaTHUYECKOIo amnmnapara npu NOCTPOSHUN
[TpodeccronanbHbIE . .
KOMITETEHIIHH UCCIIE/IOBaHU B MaTeMaTHYeCKUXMOeIe MeXaTpOHHbBIX U
obnactu POOOTOTEXHUUECKUX CUCTEM, UX TMOJICUCTEM U
MEXaTPOHUKH U OT/IENIbHBIX 3JIEMEHTOB, MOJYJIeH
POOOTOTEXHUKHU
I1K-3.3.1 3HaeT NpUHLIMIIBI OPraHU3ALNN U
COCTaB IPOrPaMMHOT0 00eCIeUeHUs IS
00paboTKM MHPOPMALIUH U YIIPABICHHS B
[TK-3 CnocobHoCTh p (opman yrb
MEXaTPOHHBIX U POOOTOTEXHIUUECKUX CUCTEMaX
OpraHu30BaTh U
IIK-3.Y.1 ymeeT paccuuThIBaTh CTATUUECKUE U
BBITMIOJHATH pabOThI
[TpodeccuonanpHble TMHAMUYECKHUE XapaKTePUCTUKA U MOJICITHPOBATH
M0 TPOEKTHUPOBAHUIO
KOMITETEHIIH CHCTEMBI yIpaBJICHHUsI MEXaTPOHHBIX U
¥ KOHCTPYHPOBAHUIO
POOOTOTEXHUUYECKUX CHCTEM C YUETOM peabHbIX
POOOTOTEXHUYECKUX .
YCIIOBUH DKCIUTyaTalluu
CUCTEM
[IK-3.B.1 BnageeT cTaHIapTHBIMU IpOrpaMMaMu
CHCTEM aBTOMATHU3UPOBAHHOTO MPOEKTHUPOBAHUS
JUTSL IPOSKTHPOBAHUST MOYJIEH MEXaTPOHHBIX H




POOOTOTEXHUUYECKMX CUCTEM U MH)KEHEPHBIMU
METOAAMHU UX KOHCTPYHUPOBAHUS

2. Mecro nucuuruinHbl B cTpykType OI1

JucuunimHa MoxeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YYarOIIMMHUCS
MIPU U3YYECHHUH CIICYIOIIUX JTUCIUIUINH:

— «MaremaTudyeckre METOAbl U MOJEIIA B HAYYHBIX UCCIIETOBAHUIX Y,

— «HeilipoHHbI€ CETH U HEUPOKOHTPOILIEPHDY.

3HaHUs, MOJYYEHHbIE NPU HU3YyYEHUHM Marepuana JaHHOM JMCLHMIUIMHBIL, MUMEKT Kak
CaMOCTOSITeJIbHOE 3HAU€HHE, TaK U MOTYT HCIIOIb30BATHCS MIPU U3YUYECHUU JPYTUX JTUCIUILIAH:

— «MeTo10510r1sl UTHHOBALMOHHOM I€ATEIbHOCTH Y,

— «OCHOBBI TEOpUH YIIPABJICHUSA MYJIbTUAreHTHBIMU PTC.

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEeM O0BbeMe JUCIUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHUJOB Y4COHOMH
paboThI 1O AUCHUILTHHE (M pacipeaecHUEe 3TON TPYJOEMKOCTH 0 CEMeCTpam) IPeACTaBICHbI B
Tadimue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILITMHBI

TpynoemMkocTs 1o
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne3
1 2 3
Oobwan mpyooemkocmp OUCYUnJIUHDL, 6/ 216 6/ 216
3E/ (uac)
U3 Hux uacoe npaxmuyueckoil n0020moeKu 17 17
AyoumopHhuie 3anamus, BCETo vac. 51 o1
B TOM YHCIIE:
nexuuu (J1), (gac) 17 17
npakTuyeckue/cemuHapckue 3anstus  (113), 17 17
(dac)
naboparopusie pabots (JIP), (dac)
KypcoBoii mpoekT (padota) (KII, KP), (uac) 17 17
9K3aMeH, (4Jac) 36 36
Camocmosamenvnas paboma, Bcero (dac) 129 129
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sk3ameH (3auer, Judd. 3auy, OK3. OK3.
JK3.**)

EX3

[IpuMeuaHue: kaHAWAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIHUILTHHBI MO pa3JesiaM U BUAAM 3aHSATHIL.
Paznensl, TEMBI TUCIUTIIMHBI U MX TPYJAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznesibl, TeMbl JUCIMITIHHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 3

Paznen 1. Ilonsarue «MarmmHaHOE O0ydeHHEY.
MainHHOe 00y4eHHe 1 UCKYCCTBEHHBIN 2 2 2 20
WHTEJUIEKT. Buibl MarmmHHOTO 00yUYEeHHS.




Pa3nen 2. OcCHOBHBIE 3TAIILI MAIIMHHOTO
00y4yeHHsI, UX Ha3HAUYCHHE U OCHOBHBIC 2 2 2 20
0coO0eHHOCTH. Moienu MalllmHHOTO 00y4YeHHUsI
Pasnen 3. Peasninzanust anropuTMOB MallIMHHOTO
ob6yuenus Ha Python. Moayimun NumPy, Pandas, 6 6 6 30
MatPlotLib, Scikit-Learn
Paznen 4. [IpenobpaboTka JaHHBIX B CHCTEMax 4 4 4 30
MAIIMHHOTO O0yUYEeHUSI.
Paznen 5. [IpumeHeHre KOHBEHEPOB 1JIst
ONTHUMU3ALMHU TOTOKOB onepauunii. Hactpoiika
MAaIIMHHO-00y4aeMbIX MOJIeJIel METOI0M 3 3 3 29
CETOYHOTIO MOUCKA.
Oco0EHHOCTH peann3alud MOICIICH
PErpecCHOHHOTO U KJIACTEPHOTO aHAJIM3a.
BrlmotHeHNE KypCcOBOH pabOThI 17
Hroro B cemectpe: 17 17 17 129
Hroro 17 17 0 17 129

IIpakThueckass IOATOTOBKA 3aKIIOYAETCd B  HEMNOCPEICTBEHHOM  BBINOJHEHHUU
Oo0y4JaromMMHUCST ~ OMNpPENEeNeHHBIX  TPYNOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oya;ymiei
npodecCHOHATIBHON 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ie/ioB U TeM JICKIIMOHHBIX 3aHITHI IIPUBEICHO B Ta0MIIE 4.
Tabmuna 4 — CopeprkaHue pa3esioB U TEM JICKIIMOHHOTO IHKJIA

Howmep pasznena Haseanue u conepxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Paznea 1 [TonsTne «MammuaHOE 00yueHne». MammHHOe 00y4YeHre U
UCKYCCTBEHHbBIN MHTEIIIEKT.
Tpu BUJa MalIMHHOTO OOYYEHMUS:

— oOyuenue ¢ yuurenaeM. OCHOBHBIE periaeMble 3aauu. O6nacTu
npuMmeHeHusd. [Iporuo3upoBanue Ha OCHOBE O0yUY€HUs C yuuTeaeM. 3aaada
KJIaccu(pUKaluy - pacliO3HaBaHUE METOK KJIACCOB. 3ajaya perpeccuu -
IIPEACKa3aHNe 3HAYCHUN HENPEPBIBHOM LIEJIEBOM IEPEMEHHOM;

— o0yuenue ¢ nojkpernieHneM. OCHOBHbIE pentaeMble 3agaun. O0nacTu
NpUMeHEHHUs. Pernienre nHTepakTUBHBIX 3a/1a4 Ha OCHOBE 00Y4EHHUS C
HOJKPETJICHUEM;

— oOyuenue 0e3 yuutens. OCHOBHBIE perraembie 3aaaun. Oomactu
npuMeHeHHs. OOHapyKeHUE CKPBITBIX CTPYKTYp MpH oMo oOyueHus 6e3
yuuTens. BelsiBieHue noArpymnm npy nomMouy kiacrepusanuu. CHIKEHHE
PasMEPHOCTH JUTSL «CXKATHSL JJAHHBIX»

Paznen 2 OCHOBHBIE 3TaIbl MAIIUHHOTO O0YYEeHHUsI, UX Ha3HAUEHHUE U OCHOBHBIC
O0COOEHHOCTH:

— mpeaBapuTeIbHas 00padoTKa JaHHBIX B CHCTEMaX MAITUHHOTO
o0yuenusi. Haznauenue. OCHOBHBIE OCOOEHHOCTH;

— ortan «O0yueHue» B CUCTEMaX MAIIMHHOTO 00y4ueHus. [[puHIUIIbI
dhopMHUpOBaHHS TPEHUPOBOYHOTO HaOopa JaHHBIX. Vcronbp3oBaHne
nepekpécTHOM npoBepku. [ unepnapamerpuyueckas ONTUMH3AIINS;

— 9Tall OLIEHKHA 0000IaromEei ciocOOHOCTH B CUCTEMAaX MAIIMHHOTO
oOyuenws. [TonsTus Tounoctu (Precision) u BepHocTu (accuracy)
(GYHKIIMOHUPOBAHUS MOJETIEH.

Oco0OeHHOCTH BBIOOpPA ONTUMAITBHONW MOJIEIM MAIIMHHOTO OOy4YeHMS,




TumoBas 3aBHCHMOCTD MEKAY CI0KHOCTHIO MOJICIT MAIIMHHOTO OOy4YeHUS M
OLIeHKOH €€ r(pexTuBHOCTU. THIOBAs 3aBUCHMOCTH OIICHKH 3(()EKTUBHOCTH
Mozenen MAaIIMHHOTO o0y4eHus OT pa3mepa oOyyaromei
II0CJIEI0BATEJILHOCTH.

dopmanbHas TOCTAaHOBKA 33/1a41 MALIMHHOTO 00y4eHHS

Pa3nen 3 Peanuzamus anroputma oOyueHus mnepcentpona Ha Python. Monyny
NumPy, Pandas, MatPlotLib, Scikit-Learn.

Crpoenue u GyHKIIMH OMOIOTUYECKOro HelipoHa. Peanuzanus
nepuentpona Ha Python ¢ ucnionb3oBanuem scikit-learn. TpeaupoBka
nepcenTpoHa.

AnanTtusHbli auHelHbI HelipoH (ADALINE). Tpenuposka ADALINE
METOJJaMH MaKETHOT'O U CTOXaCTHYECKOT0 TPaJIMEHTHOTO CITyCKa.
JluHamuaeckoe o0y4deHue.

Mogenps TorucTUYecKon perpeccuu. TpeHUpOBKa JOTUCTUYECKOU
perpeccuonHoii moaenu B scikit-learn. Perenue npoGieMsl nepeoOyueHust
IIPU TTIOMOIIH PETYIISIPU3ALIIH.

Meton onopHbIx BekTopoB (SVM). Knaccudukaiiys ¢ MaKCUMaIbHBIM
3a30pOM U C MSTKHUM 3a30poM Ha ocHoBe SVM. Perienne HennMHEHHbIX 3a1a4
sIepHBIM MeToI0M SVM.

Monenu MalmmmHHOTO 00y4eHUs Ha OCHOBE JIEPEBLEB PEILICHUH.
OOvbsicHeHue pe3yabTaToB 00yueHus. CiryyaliHbli Jec.

Moenb MalHHOTO 00YYEHHsI Ha OCHOBE K OIMKaimx cocenaei.

Hawusnbiii baitecoBckuii KitacCupUKaTop.

Paznen 4 [TpenobpaboTka naHHbIX. Pemenune mnpoOieMbl NMPOIMYLIEHHBIX JAHHBIX|
OO0OpaboTka KaTeropHadbHBIX JaHHBIX. Pa30mBka HaOOpa NaHHBIX Ha
TPEHUPOBOYHOE M TECTOBOE MOAMHOXecTBa. [IpuBeneHHe NPU3HAKOB K
onuHakoBoi mkane. OTOOp copep)kaTeNbHBIX MpHU3HAKOB. OrmpeneneHue
Ba)XHOCTH IPU3HAKOB.

CyxaTre JaHHBIX ITyTeM CHIDKEHHS pazMepHocTH. CHIKEHHE Pa3MEPHOCTH
0e3 yuuTels Ha OCHOBE aHaJIM3a INIaBHBIX KOMIIOHEHT. C)kaTHe JaHHBIX C
YUHTEIIEM ITyTEM JIMHEMHOTO TUCKPUMUHAHTHOTO aHAJIN3a. S| IepHBIA METOA
aHaJIM3a IJIaBHBIX KOMIIOHEHT JAJIsl HETMHEWHBIX OTOOpakKeHUH.

Pazgen 5 OnTumu3zanus NOTOKOB ONEpalyii MpHu MoMoIU KOHBeHepoB. ToHkas
HACTpOIiKa MallIMHHO-00y4aeMbIX MOJIeJIell METOJJOM CETOYHOTO IMOUCKA.
IIporuo3upoBaHre 3Ha4€HUI HENPEPLIBHOM LIEJIEBOM ITIEPEMEHHON Ha
OCHOBE PErpeCCHOHHOI0 aHAIN3A.
PaboTa ¢ HeMapKUpOBaHHBIMM JJAHHBIMH - KJIACTEPHBINA aHAJIH3.
TpeHnpoBKa NCKYCCTBEHHBIX HEMPOHHBIX CETEH I paclo3HaBaHUs
U300paXKeHHIA.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

No
/o

N3 Hux Ne
Dopmsbl .
TeMbl MpakTUYECKUX TpynoeMKOCTb, |IPAKTUYECKOH | pa3zeiia
. MIPAaKTUYECKUX
3aHATUN . (gac) MOATOTOBKH, |AUCIUI
3aHATUN
(gac) JIHBI

Cemectp 3




Pa3zpaboTka Mmoaenu TpymIoBas
JIMHEMHOTO aJallTUBHOIO
Heripona (ADALINE) na
OCHOBe 0a30BOro Kjacca

nepcenTpoHa

Kraccudukarust Ha OCHOBE TpyIIIOBast
HEPCENTPOHHON MOJIENH C
UCIIOJIL30BAHUEM
ouoimorexu Scikit-learn

2,3

Knaccugukaius Ha OCHOBE rpyIInoBast
MOJIEJIN JTOTUCTUYECKOM
perpeccuu ¢
HCIIOJIB30BaHUEM
oubnuorexu Scikit-learn

2-5

Knaccugukaius MeTogom rpyIIToBast
OTIOPHBIX BEKTOPOB C
UCIIOJIB30BaHUEM
oubnuorexu Scikit-learn

Knaccudukanys TMHEHHO rpyIIoBast
pa3aenuMbIX 00BEKTOB (TpH
IpH3HaKa, YeThIPE Kiacca)
C UCIOJIb30BaHUEM
oubmuoreku Scikit-learn

2-5

Knaccugukarus muHeiHo TpyIIoBast
HEpa3JeIUMbIX OOBEKTOB C
UCIIOJIb30BaHUEM
o6ubmmorexu Scikit-learn

2-5

Bcero

17

17

4.4. JlabopaTtopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBE/ICHBI B TaOIUIIE 6.
Tabnuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh

Ne
/o

HaumenoBaHue 1a60paTopHBIX paboT

TpynoemMkocTs,
(uac)

N3 Hux
MPAKTUYECKOMN
MOATOTOBKH,
(gac)

Ne
paszena
JIACITUTT

JINHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bceero \

4.5. KypcoBoe npoekTupoBaHHe/ BHIIIOJHEHUE KypCOBOU pabOThI
Ilens KypcoBOil pabOTBL: U3yyeHHE OCOOEHHOCTEM pealu3aluu  KIACCHYECKHX
QITOPUTMOB MAIIMHHOTO OOYYeHHS M HMX CpaBHUTENbHBIM aHalu3 MpU pelIeHUH 3adad
KJIaccu(UKauM JTMHEWHO HEPa3AeIMMBIX OOBEKTOB.

YacoB nmpakTH4EeCKO moAroToBKH: 17.

[TpumepHbIe TeMBI 33/1aHUI Ha KYpCOBYIO paboTy npuBeaeHs! B paszaene 10 PIT/L.

4.6. CamocrodTenbHas paboTa 00yJarouxcs
Bupl camocTosTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.
Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI M €€ TPYAOEMKOCTh

Bceero,

Bun camocrositensHO# paboTh qac

Cemectp 3,
qac




1 2 3

N3yueHne TeoOpeTHIecKoro Marepuasia 50 50
nucuuriHbl (TO)
KypcoBoe npoektuposanue (KII, KP) 30 30
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnaenue pedeparta (P)
[ToaroToBka K TEKyImeMy KOHTPOJIEO 20 20
ycneBaemoctu (TKY)
Jomamnee 3aganue (/13)
Kontposbabie paboTsl 3a0unnkoB (KP3)
IToaroroBka K mMpoMeXyTOYHOU 29 29
arrectaruu (I1A)

Bcero: | 129 129

n.a. /-11.

Tabmuna 8— [lepeyeHp nMe4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUTSL CAMOCTOSITENTEHOU PabOThI 00y4aroIUXCs MO JUCIUTUTHHE (MOJTYJTIO)
Y4eOHO-METOIUYEeCKUE MaTepHalbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOUIMXCSl YKa3aHbl B

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/1aHU NpHUBeieH B Tabaule 8.

Komgectso OK3EMILLIPOB

Hludp/ B OMONHoTeKe
bubnuorpaduueckas ccpiika
URL aapec (KpoMe AIIEKTPOHHBIX
IK3EMILISIPOB)
YK Pamka Cebactbsan, Mupmkanumm Baxua. Python u
681.3.07 MaIIMHHOE 00yYEeHHE: MAITMHHOE U TITy0OKOe
obyuenue ¢ ucnonb3oBanuem Python, scikit-learn u
TensorFlow 2, 3-e uzn. Iep. ¢ anrn. — CII6.:
«/Inanextukay, 2020. — 848 c.
YK: XKepon Openben. [Ipuknannoe MammHHOE 00yUYeHHE
681.3.07 ¢ nomosto Scikit-Learn, Keras n TensorFlow:
KOHIIETILIMU, UHCTPYMEHTHI U TEXHUKHU JJIS1 CO3JJaHus
MHTEIUIEKTYaJIbHBIX CUCTEM, 2-¢ u31l.: Ilep. ¢ aHrI.—
CII6.: OO0 «/Inanektuka», 2020.—1040 c.
YK 004.43 | IInac . Bannep. Python nns cnoxHbIx 3aaay:
137 HayKa O JaHHBIX U MamMHHOE o0yuyenue. — CII6.:
ITurep, 2018. — 576 c.
YK Jlxomwm IIpatuk. IcKycCTBEHHBIM HHTEIUIEKT C
681.3.07 npumepamu Ha Python.: Tlep. ¢
anri. - CI16.: OO0 "/Inanektuka", 2019. —448 c.
ISBN Annpeac Mromnep, Capa ['Buno. Beenenue B
978-5- MalIMHHOE 00yUYeHHE ¢ TOMOIIBI0 python.
9908910-8-1 | PykoBOoJCTBO /ISl CHICIIMAIUCTOB 10 paboTe ¢

maaaeiME. — M. U1 «I'eBuccran, 2017. — 393 c.




YK Jlyuc Ilenpo Kosnwo, Bunnmu Puuaprt. [Toctpoenue
0004.438 CHCTEM MAalIMHHOTO 00y4eHus Ha si3bike Python. 2-e
n3nanue/ nep. ¢ auri. Cnuakud A.A. — M.: JIMK
IIpecc, 2016. - 302 c.

YK On6on Kpuc. MammnHoe o0y4ueHHe ¢

681.3.07 ucrnonb3oBanueM Python. Coopauk penentos: Ilep. ¢
anrn. — CI16.: BXB-Ilerepoypr, 2019. — 384 c.:
WL

YK 004.62 | Cunen [I»Bu, Meiicman Apno, A Moxame.
Ocuossl Data Science u Big Data. Python u Hayku o
nauubix. — CII6.: ITutep, 2017. — 336 c.

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(POPMAaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJII OCBOEHHUS JUCLUIUIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL aapec HaumenoBanue

http://www.machinelearning.ru/wiki/i | ITpodeccuonanbHbIi HHHOPMALMOHHO-aHATUTHYCCKUI
ndex.php?title=3arnaBuas_crpanuna | pecypc, MOCBSIIEHHBINH MAITHHHOMY O0YYEHHIO,
pacro3HaBaHUIO 00PA30B U HHTEILICKTYaTbHOMY
aHAJIM3Y JaHHBIX

http://python.org OdunmaneHbIil caiiT s3pika Python

https://www.anaconda.com/download/ | Anaconda - uctpubyrtus Python,

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsI, HCIIONB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOECTICUeHUs TTpecTaBieH B Tadymite 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecrieyeHHs

Ne m/m HanmenoBanue

1 Anaconda 2020.11 For Windows Installer

2 Python 3.7 version

3 Spyder 4.2.3

8.2. Ilepeuenp MH(OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIiecca 1Mo JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepedyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM



http://www.machinelearning.ru/wiki/index.php?title=Заглавная_страница
http://www.machinelearning.ru/wiki/index.php?title=Заглавная_страница
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
http://www.machinelearning.ru/wiki/index.php?title=%D0%9A%D0%B0%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D0%B8%D1%8F:%D0%A0%D0%B0%D1%81%D0%BF%D0%BE%D0%B7%D0%BD%D0%B0%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2
http://www.machinelearning.ru/wiki/index.php?title=%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
http://www.machinelearning.ru/wiki/index.php?title=%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
http://python.org/
https://www.anaconda.com/download/

Ne /1

HanmenoBanue

1 Omnnaita-kaura «CrnpaBoyHHK 10 HayKe o AaHHBIX Pythony

https://jakevdp.qgithub.io/PythonDataScienceHandbook/05.06-linear-regression.html

2 JlataceThl 0 MalIMHHOMY OOYYEHHIO
http://archive.ics.uci.edu/ml/datasets.php

9. MarepuanbpHO-TeXHUYECKast 6a3a

CoctaB  MarepUaIbHO-TEXHUYECKOU

0aspl,

HEOOXOAUMOM  IIJIi  OCYIIECTBIICHHS

00pa30BaTeNLHOTO MpoIiecca Mo TUCIUIUIHHE, IPEICTaBIeH B Tabmuiel 2.

Ta6smmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmenoBanue coctaBHOM yacTu Howmep ayautopuu

n/n MaTepHaTbHO-TEXHUUECKOU Oa3bl (pu HEOOXOMMOCTH)
MynpTuMeauitHas JIEKUMOHHAS ayIUTOPHUS 21-21
KomnbroTepHslii kitacc 31-04

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIlH
10.1. CocTaB OIIEHOYHBIX CPEIACTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTECTAIUH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPECTB JIJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTaIluU

Bug npome:xyToyHOM arrecranuu

Hepequb OICHOYHBIX CPCACTB

DK3aMeH

Crrcok BONpPOCOB K 3K3aMEHY;
[IpumepHBIi nepeueHb BOIPOCOB JIJIs TECTOB.

Brinonnenue kypcoBoii paboThbl

OKcrnepTHas OLIEHKAa Ha OCHOBE TPEOOBaHUU K
COJIEP’KaHUIO KypCOBOit paboThI 1o
JUCIUIINHE.

10.2. B xadecTBe KpUTEPHECB

OLICHKA ypPOBHA

chopMUPOBAHHOCTU (OCBOCHHS)

KOMIIETEHIIMH 00ydJarouMMHCcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KoTopas nmpuBeaeHa B Tabnuie 14. B Teuenune cemectpa MOXKET MCIOJIB30BATHCS

100-0aympHas  mkaia

MOZYJIbHO-PEUTUHTOBON

CHUCTCMBI yHI/IBepCI/ITeTa, IpaBHJIa

HCITIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJBbHBIM HOPMAaTUBHBIM aKTOM

I'VAIL

Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMIIETEHIIUHN

Or11eHKa KOMITETEHITUH

5-0ayutbHAs mIKaIa

XapaxrepucTuka chopMHUPOBAHHBIX KOMITETEHINI

MaTepHa;

«OTIIMYHO»
(GaYTCHO»

— oOyyaronuiicss TIyOOKO M BCECTOPOHHE YCBOMJ IPOrPaMMHBIN

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIIHFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMHpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIE MOJOKEHHS C MPAKTUYECKOM
JIESITSIIbHOCTHIO HAIPABJICHMS;

— yMeTno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BIIQJICET CHCTEMOM CIIeMaTN3NPOBAHHBIX TTOHSITHH.



https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
http://archive.ics.uci.edu/ml/datasets.php

Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

(XOPOLIO»
(Ga4TCHO»

— 00yJaromuiics TBEPI0 YCBOWI MPOTPaAaMMHBIA MaTepHal, TPaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, ONHUpPasCh Ha 3HAHUS OCHOBHOM
JIUTEPaTYPHI;

— HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3bIBAECT YCBOCHHBIC 3HAHUS C NPAKTHYECKOM JIESITEIBHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HayYHBIE TTOJIOKECHUS;

— JIeJIaeT BBIBOABLI H 000OIIECHMUS;

— BJIAJIEET CUCTEMOM CIIEIMAJIU3UPOBAHHBIX OHSATUMN.

«yZI0BJIETBOPUTEIIHLHOY
«BAYTCHO»

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONIyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHUU
HaIPaBJICHUS;

— ci1ab0 apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMUS;

— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— 4aCTUYHO BJIAJIeET CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
Marepuana;

— JIOMYCKaeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM IIPHUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS;

— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

10.3. TunoBbie KOHTPOJIbHBIC 3aJJaHUS UJIH UHBIC MATEPUATIBI.
Bormpocs! mu1st 3x3aMeHa npecraBieHbl B Tadbauie 15.

Tab6muma 15 — Borpocs! u1st 5K3aMeHa

Kon
Ne ni/mt ITepeuenb BOIPOCOB AJIsI SK3aMEHA
UHIMKaTopa
1 1. Tlonstue «MammnHoe o0yuenue». Tpu cocraBisone YK-1.3.2

OcHoBHBIE BU bl MAITMHHOT'O 06y‘leHI/I$[.

3. OOyuenwue ¢ yunreneMm. OCHOBHBIE pemaemble 3aaaun. Oomactu
IPUMEHEHHUS.

4. O6yuenue 6e3 yuutens. OcHOBHbIE pemiaemble 3a1aun. O6nacTu
PUMEHEHHUS.

5. OOyuenue ¢ nogkperuieHneM. OCHOBHBIE pelIaeMble 3a1a4u.
Ob6nacTu NpUMEHEHHSI.

6. OcCHOBHEBIE ATAITBl MAIIMHHOTO 06yquI/1$[, X HAa3HAYCHHUEC U
OCHOBHBIE OCOOCHHOCTH.

7. llpenBapurenbHas 00pabOTKa TaHHBIX B CUCTEMAaX MAIIMHHOTO
oO0yuyenus. Haznauenue. OCHOBHbIE OCOOCHHOCTH.

8. Dram «O0y4eHue» B cucTeMax MalmHHOTO 00y4eHust. [IpuHIHTIET
(dbopMHpOBaHUS TPEHUPOBOYHOTO HAOOPA JAHHBIX.
Hcnonp3oBaHne NepeKpECTHON MPOBEPKHU.
['unepnapameTpuueckas ONTUMHU3ALMSL.

MalMHHOTrO 00y4yeHus. MammHaHoe oOyueHue u uckyccrsennslii | 11K-3.3.1
MHTEJJIEKT.




9. Dram oneHKH 00001aroIEed CI0COOHOCTH B CUCTEMAX MAILMHHOIO

oOyuenus. [TousaTus Tounoctu (Precision) u Bepuoctu (accuracy)
(GYHKIIMOHUPOBAHUS MOJICIICH.

10.

11.

12.

13.

14.
15.

16.

OcoOeHHocTH BBIOOpA OMTHUMATTLHOW MOJIETTH MAITUHHOTO
00yJeHUsI.

TumnoBas 3aBUCHIMOCTB MEXTY CI0XKHOCTHIO MOJCIH MAIIMHHOTO
00y4eHus 1 OorleHKOH €€ 3P HEeKTUBHOCTH.

TunoBas 3aBUCUIMOCTH OLIEHKH () ()EKTUBHOCTH MOJIEIeH
MAIIMHHOTO O0YYEeHHUs OT pa3Mepa o0ydaromien
MOCJIEIOBATEIBHOCTH.

Ctpoenue U pyHKIIMH OHOJIOTHYECKOr0 HEHpPOHa.
[Tepcentpon Posen6inara. [IpaBuio oOydeHus nepcenTpoHa.

AJIanTUBHBIN JTUHEHHBIN HelpoH. O0y4YeHne METOI0M MaKETHOTO
TPaIMEHTHOTO CITYCKA.

AnanTuBHBIN TUHEWHBIN HelipoH. OOydeHrne METOJOM
CTOXaCTUYECKOT0 IPAJIUEHTHOTO CITyCKa. MUHU-TTAKETHOE
oOyueHue.

VK-2.3.2
[TIK-3.V.1

17.

18.
19.

20.

21.
22.
33.

bubnunoreka mamuaHOrO 00y4ueHus SCikit-learn. Pemraembie
3a/1aun. Peannzyembie METOIbI.

Mopeinb TOrTuCTUUECKON perpeccuu u e€ oOydueHue.

Pemenne npoGnembl epeo0ydeH st METOIOM PEryJisipru3aliH.
L2-perynsipuzarusi.

MeTo/1 OOPHBIX BEKTOPOB M €0 UCIOJIB30BaHUE B 337a4ax
knaccupukanuu. Kinaccupukanust ¢ MATKAM 3a30pOM.

Mopuenp knaccudukaTopa Ha OCHOBE JIepeBa PEIICHUH.
Kraccuduxarop Ha ocHOBe K Oimkailiux coceei.

HauBHblii OaliecoBckmil knaccudukarop.

[K-1.V.1
IIK-3.B.1

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.

Tabmuma 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Ne i/t

[Tepeuens BompocoB (3aga4) ans 3a4dera / qudd. 3adera

Kon
WHIAMUKATOPA

Y4eOHbBIM NJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM [N KypCOBOTO MPOEKTHPOBAHUS/BBIIIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyers TeM JuIst KypCcOBOTO IPOEKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOM pabOTHI

Ne [IpumepHBIii TepedeHb TeM JUIsl KypCOBOTO MPOEKTUPOBAHUS/BBINIOIHEHNS KYPCOBOI

/o

paboThI

1 1. TIpu momormm mporpammbr «Circles», (muctunr: Bapuanm 1, cm. Ipunoxenue 1) TOMyduTh HCXOTHBIE

JAaHHBIC OJ1d 3aJa4r maccmbnxaunn: MaTpuny nNpu3HakoB X U MacCHB LIEJIEBBIX METOK Y.

2. Co3nmaTh 1 00YYHTH MOJIEITh KJIACCH(DHUKAIINN HA OCHOBE MEM00a ONOPHBIX 6eKMOPOE, UCTIONH3YIONIYIO
noaunomuanvhoe a0po. BeiOpaTh onTHManbHEIE TUIIEpIapaMeTpbl Mojen. OnpeaenuTs 1 BEIBECTH Ha
reyars yJeabHbIe KOJINYECTBA ONIMOOK Ha 00YUaloIeM U TECTOBOM ITOJJMHOKECTBaX JTaHHBIX.
IMoctpouts rpaduk obaacTu pemennii npu nomouny Gynkuun plot _decision regions (),
pa3paboTaHHOI paHee Ha MPAKTUIECKUX 3aHATHIX.

3. Co3pnatb 1 00yYUTh MOJIEIb KJIACCU(HUKALNK HA OCHOBE JIOZUCHUYECKOI pezpeccuu, UCTIONb3YOLIYI0
0ONONHUMENbHBLI NPUSHAK — K6AOPAM PACCMOAHUA om yenmpa. BuiOpath onTuMaabHbIC




runeprnapaMerpsl Mojaeinu. ONpenenuTh i BEIBECTH Ha NICYaTh YACIBHBIC KOJIMYECTBA OMIMOOK HA
00yJaromeM 1 TECTOBOM MOJMHOKECTBAaX JaHHBIX, BEPOATHOCTH MIPUHAMICKHOCTH IIEPBOT0 00pasna K
Pa3IHIHBIM KIIACCAM.

CpaBHHUTH KaueCTBO HUCCIEAYEMBIX MOJENCH KTacCH(UKAIINN.

. IIpu momoru nporpammer «Circlesy, (muctuur: Bapuanm 1, cm. Tpunoxenue 1) MOTyYUTh HCXOHBIC
JIaHHbIE JUIS 3a]]a4M KJIacCU(UKaIMK: MAaTPUILy IPU3HAKOB X U MacCHB 1I€JIEBBIX METOK Y.

Co3zaath 1 00y4UTh MOJENb KIacCH(UKAUY Ha OCHOBE MEM00d ONOPHBIX 6eKHOPOE, UCTIONb3YIOIIYI0
RBF-s0po. BriOparh onTumainbHble TUIIEpIapaMeTpbl Mojend. OnpeaenuTh U BBIBECTH Ha I1€4aTh
yIenbHBIE KOIMYECTBA OMHMO0K Ha 00yJaromeM U TECTOBOM ITOJMHOXKECTBAaX JaHHBIX. [locTpouTts
rpaguk obnacTu pemenuii npy nomoiy pyekiun plot decision regions (), paspaGoranHoit
paHee Ha ITPaKTHYECKHUX 3aHATHSX.

Co3nate 11 00yIUTh MOJIENb KIacCH(HUKAINH HAa OCHOBE HOCHIPOEHUA depeea peutenuil. BeiOpaTs
ONITHMAJIbHBIE THIIEpIIapaMeTpsl Moaenu. ONpenesuTh 1 BEIBECTH Ha TI€9aTh YASIbHBIE KOIHNIECTBA
omuOOK Ha 00yJaroIeM 1 TECTOBOM MOJMHOXKECTBaX AaHHBIX. [TocTponTh rpaduk obmacTu pereHnit
npu nomom pysknuu plot decision_regions (), paspaboTaHHOl paHee HAa IPAKTUYECKUX
3aHATHSAX.

CpaBHI/ITL Ka4€CTBO UCCJIICAYEMbBIX Mozee KﬂaCCI/I(l)I/IKaHI/II/I.

. IIpn momomm nporpammer «Circlesy, (muctuur: Bapuanm 1, cm. IlprnoxeHue 1) MOMYYUTh UCXOIHBIC
JaHHBIE JUIS 3aJa4M KIacCU(UKaIMN: MaTPHUILy TPU3HAKOB X U MAacCHB II€JIEBBIX METOK Y.

Co3nath ¥ 00y4IHTh MOJIEIb KIACCU(PHUKAIMK Ha OCHOBE MEM00d OROPHBIX 6eKHIOPOE, VICTIONB3YIOIYIO
JIUHENHO0Ee A0pO0 N OONOJIHUMETbHBLIL NPUHAK — K8AOPAm paccmosnus om yenmpa. Briopath
ONITUMAJIBHBIC TUNIEpTIAPAMETPbI MOJCIIN. OHpe[[eJ'II/ITI) 1 BBIBCCTU HA I€YATh YACIbHBIC KOJIMYECTBA
OIIHOOK Ha 00yYarOIIeM U TECTOBOM MOIMHOKECTBAX JaHHBIX.

Co3nath 1 00y4InuTh MOJIENb Knaccuduranun «Cruyuaiinptii 1ec». BeiOpats onTuManbHbIe
runepnapaMeTpsl Mozenu. OnpenenuTs U BBIBECTH Ha I1€9aTh ySIbHbIC KOJMYECTBA OMINOOK Ha
00ydaroIieM 1 TECTOBOM IOJIMHO)KECTBaxX AaHHBIX. [locTponTts rpaduk o0macTi penieHni Ipy MOMOIIH
¢ynxuuu plot_decision_regions (), paspaGoTaHHoil paHee Ha MPAKTUYECKUX 3aHATHAX.

CpaBHHTH Ka4eCTBO HUCCICIYEMbIX MOJCICH KiIacCu(UKAITUH.

. IIpn momomu nporpammer «Circlesy, (muctuur: Bapuanm 1, cm. IprnoxeHue 1) MOJyInTb NCXOJHBIC
JaHHBIE JUIS 3aJa4M KIacCU(UKaIMN: MaTPHUILy TPU3HAKOB X U MAacCHB II€JIEBBIX METOK Y.

Co3zaatb U 00y4UTh MOJETb KIacCH(UKAUM Ha OCHOBE MEM00d OROPHBIX 6eKHOPOE, UCTIONb3YIOIIYI0
nonuHomuanbHoe A0po. BpiOpaTh onTUMabHBIE TUIIEpIAapaMeTpbl Mojea. ONpeaeauTs 1 BBIBECTU Ha
reyarhb yJeJdbHble KOJIMYEeCTBA OUIMOOK Ha 00YUaIOIeM U TECTOBOM ITOJJMHOYKECTBAX JIaHHBIX.
IMoctpouts rpaduk ob6aacTu pemennii npu nomomy Gynkuun plot _decision regions (),
pa3paboTaHHOI paHee Ha MPAKTUYECKUX 3aHATHSIX.

Co3aars 1 00yuuTh MOJIENb Kiaccubukanuu «K onuxcaiimux cocedeir». BriopaTh onTUMalIbHBIC
runeprapaMeTpbl MOACIN. OHpe}IeHI/ITL 1 BBIBCCTHU HA I€YATh YACIbHBIC KOJIMYECTBA omMOOK Ha
00y4JarolieM 1 TECTOBOM IOJIMHOXKECTBaX JAaHHbIX. [TocTponTs rpaduk obnacti penieHuii Ipyu moMoIu
¢ynxuun plot_decision_regions (), paspaGoTaHHOI paHee Ha MPAKTUYECKUX 3aHATHAX.

CpaBHUTH Ka4eCTBO MCCIIEyeMbIX MOJIeTIeH KiacCu(UKaIIH.

[Tpu oMo nporpammsr «Circlesy, (nmuctunr: Bapuanm 1, oM. Tpunoxenune 1) MOTydHTh HCXOIHBIC
JlaHHbIE IS 3a]]a4M KJIacCU(UKalMy: MaTpUIly TPU3HAKOB X U MacCCHB 11€JIeBbIX METOK Y.

Co3nate 1 00yauTh MOJIENb Kiaccupukayu «K onuxcaiimux cocedeii». BriOpaTh onTUMalbHBIC
runeprapaMeTpsl Mosenu. OnpenenuTs U BBIBECTH Ha 11e4aTh yIelIbHbIe KOJMYeCcTBa OMNOOK Ha
00ydaloIieM 1 TECTOBOM ITOJIMHOXKECTBaX JAaHHBIX. [locTponTts rpaduk 00acTi peneHni Ipu MOMOIIH
¢yuxuun plot decision regions (), pa3paboTaHHOH paHee HA NPAKTHYECKUX 3aHATHSAX.

Co3natb 1 00y4IHTh HAUGHBLI OaliecO8CKUIl Knaccugukamop, NCTIONb3YIONHN 2ayccosy
noposcoarouyio modens. OTpeeUTh U BBIBECTH HA N1€YaTh y/IeJIbHbIE KOJMYECTBA OIINOOK Ha
00ydarolieM 1 TECTOBOM ITOJIMHOXKECTBaX AaHHbIX. [TocTponTs rpaduk obmacTi peneHui Ipy oMoIH
¢yukinn plot decision regions (), pa3paboTaHHOH paHee Ha MPAKTHYECKUX 3aHATUSAX.

CpaBHUTH Ka4eCTBO UCCIIEyEMbIX MOJICTIeH KilacCu(hUKAIIAH.

. IIpu momomm mporpammel «Moonsy, (uctuar: Bapuanm 2, cM. Ipunoxenue 1) TOTy9uTh HCXOTHBIE
JlaHHBIE JUIS 3a]a4M KJIacCU(UKaIMn: MaTpUILy TPU3HAKOB X U MAacCHB 1I€JI€BBIX METOK Y.

Co3aate 1 00yIUTHh MOJIENb KIacCH(HUKAINH HA OCHOBE MEn00d ONOPHBIX 6€KMOPO8, ICTIONB3YIOIIYIO




noaunomuanvhoe a0po. BriOpaTh onTHMabHEIE TUIIEpIapaMeTpbl MojenH. ONpeaeanTh U BBIBECTH Ha
reyaTs yAeabHbIE KOJINIECTBA ONIMOOK Ha 00YHJalomEeM U TECTOBOM ITOJMHOKECTBAX JaHHBIX.
IMoctpouts rpaduk ob6aactu pemennii npu nomomy Gpynkuun plot _decision_ regions (),
pa3paboTaHHOW paHee Ha MPAKTUYECKUX 3aHATHIX.

Co3zaatb 1 00y4UTh MOJENb KIacCU(DUKALUY Ha OCHOBE JIO2UCHUYECKOH pezpeccuil, UCTIONb3YIOLIYIO
ROIUHOMUATILHYI0 KOMOURAYUIO RPU3HAKOE HA BXO/Ee. BIOpaTh onTHMaibHbIE THIIEpIIapaMETPhI
Mojenu. OnpeaeIuTh U BBIBECTH Ha IeYaTh yJeIbHbIe KOJMYECTBA OIIMOOK Ha 00yYaloIieM 1 TECTOBOM
MIOJIMHOXECTBAX JTAHHBIX, BEPOSTHOCTH NPHHAUICKHOCTH MIEPBOTO 00pa3na K pa3IndHbIM KIaccaM.

CpaBHHUTH KaueCTBO HCCIIEAYEMBIX MOJENECH KTacCH(UKAIINN.

. Ipn momomm mporpammel «Moonsy, (uctuar: Bapuanm 2, cm. Ipunoxerue 1) TOXyIUTh HCXOIHEIC

JaHHBIC IJIA 3a1a4n KJIaCCI/I('I)I/IKaHI/II/IZ MaTpuny IMpu3HaKoOB X 1 MacCHB LIEJIEBBIX METOK Y

Co3zaath U 00y4uTh MOJENb KIacCH(UKAUY Ha OCHOBE MEM00d ONOPHBIX 6eKHOPOE, UCTIONb3YIOIIYI0
RBF-s0po. BriOparh onTumainbHble TUepnapamerpbl Mojen. OnpenenuTs 1 BBIBECTH Ha TIe4aTh
yJIeJIbHbIE KOJIMYEeCTBa OMKOOK Ha 00YyYaloIIeM U TECTOBOM ITOJIMHOKECTBaX JAaHHBIX. [locTponTts
rpaguk obnacTu pemenuii npy nomoiy pyekiun plot decision regions (), paspaGoranHoit
paHee Ha ITPaKTHYECKHUX 3aHATHSX.

Co3znatb 1 00y4uTh MOJETb KIacCU(PUKAIUU HA OCHOBE HOCHIpOeHUA Oepesa peutenuii. BoiOpaTh
ONTUMAaJIbHBIE TUIIEpIIapaMeTpsl Mojenu. OnpeaenuTs U BBIBECTH Ha I1e4aTh YAeIbHbIC KOJIUIecTBa
omKOOK Ha 00Y4aloIIeM U TECTOBOM MOJIMHOKECTBaX JaHHbIX. [locTpouts rpaduk obnacTu pereHun
npu nomou pyskiuu plot decision_regions (), paspaboTaHHOH paHee Ha IPAKTUYECKUX
3aHATUAX.

CpaBHHTH Ka4eCTBO HUCCICIYEMbIX MOJICIICH KiIacCu(UKAITHH.

ITpu nomonu nmporpammel «Moonsy, (nmuctunr: Bapuanm 2, cM. Ilpunoxenue 1) NOTyIUTh UCXOTHBIE
JIaHHbIE JUIS 3aa4M KJIacCU(UKaIMU: MaTPUILy IPU3HAKOB X U MacCHB 1I€JIEBbIX METOK Y.

COS,I[aTB u 06y‘II/ITB MOICIb KJ'IaCCI/I(i)I/IKaLII/II/I Ha OCHOBE Memooa ONROPHBIX 6EKMOPOE, NCTIOJIB3YIOILYTO
ROJIUHOMUANIbHYIO KOM5MHal(u10 npU3HAKoO6 Ha BXOJC. BBI6paTL ONITUMAJIbHBIC TUIICPIIAPAMETPBL
MOACIIN. Onpeﬂem/m) 1 BBIBCCTU HA I€YaTh YACIBbHBIC KOJINYCCTBA OIIHOOK Ha 06yqa}omeM U TCCTOBOM
IIOJAMHOXKECTBAX JaHHBIX.

Co3natb 1 00y4uTh MOJIENb Kinaccudukanuu «Cayyaiinutii 1ec». Beiopats onTuMaibHbIe
runepnapaMeTpsl Mosienu. OnpenenuTs 1 BBIBECTU Ha Me4aTh YelbHbIC KOJHYeCcTBa OIMOOK Ha
00y4arolieM 1 TECTOBOM IOIMHOKECTBaxX AaHHbIX. [TocTponTs rpaduk 06sacTu penieHui npy moMouu
¢ynxuun plot_decision_regions (), paspaGoTaHHOI paHee Ha MPAKTUYECKUX 3aHATHAX.

CpaBHUTH Ka4eCTBO UCCIIEyeMbIX MOJIeTIeH KiiacCu(UKaIiH.

ITpu nomonu mporpammel «Moonsy, (muctunr: Bapuanm 2, cm. ITpunoxenue 1) NOTyIUTh UCXOTHBIE
JIaHHbIE IS 3a]]a4¥ KJIacCU(UKaIMy: MaTpUIly TPU3HAKOB X U MacCHB 11€JIeBbIX METOK Y.

Co3nath 1 00y4HTh MOJIENb KIIACCH(DHUKAIINN Ha OCHOBE Memo0a OROPHBIX 6€KHIOPO8, VICTIONB3YIOITYIO
nonunoMuanbhoe A0po. BriOpaTh onTHMaNbHBIE THIIEPIIapaMeTpbl Moen. ONpeenuTs U BBIBECTH Ha
reyars yAeabHbIe KOJINYECTBA ONIMOOK Ha 00YUaloImeM U TECTOBOM ITOJJMHOKECTBaX TaHHBIX.
IMoctpouts rpaduk o6aactu pemennii npu nomomy Gynkuun plot _decision regions (),
pa3paboTaHHON paHee Ha MPAKTUYECKUX 3aHATHAX.

Co3nate 1 00yauTh MOJIENb Kiaccupukayu «K onuxcaiimux cocedeii». BriOpaTh onTUMalbHBIC
runepnapaMeTpsl Mozenu. OnpenenuTs 1 BBIBECTH Ha 11e4aTh yIelIbHbIe KOJMYEeCTBa OMNOOK Ha
00ydaroIieM 1 TECTOBOM ITOIMHOXKECTBaX AaHHbIX. [TocTponTs rpaduk ob6macTi pereHni Ipyu MoMoIIH
¢yuxunn plot decision regions (), pa3paboTaHHOH paHee HA NPAKTHYECKUX 3aHATUSAX.

CpaBHI/ITL Ka4e€CTBO UCCJIICAYCMbIX MOIICJ'ICﬁ KJ'IaCCI/I(I)I/IKaIII/II/I.
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. IIpu nomomm nporpammsl «XOR», (mmuctunr: Bapuanm 3, cm. Ipuioxenue 1) momy4uTs HCXOTHBIE

JAaHHBIC OJ1d 3aJa4r maccmbnxaunn: MaTpuny Hpu3HakoB X U MacCuB LIEJIEBBIX METOK Y.

Co3zaTs 1 00y4HUTh MOJIENH KIACCH(DHUKAIINN HA OCHOBE Memo0d ONOPHbIX 6EKNOPOE, VICTIONB3YIOIYI0
nonuHomuanbHoe A0po. BpiOpaTh onTHMaNbHBIE TUIIEpIAPaMETPbl Mojen. ONpeaeanTh U BBIBECTH Ha
IeJaTh yAeIbHbIE KOJIMYECTBA OMNOOK Ha 00YYarOIeM U TECTOBOM HOAMHOXKECTBAX JTaHHBIX.
IMoctpouts rpaduk obnactu pemennii npu nomomy Gpynkuun plot _decision_regions (),
pa3paboTaHHOI paHee Ha MPAKTUIECKUX 3aHATHIX.

Co3mate 1 00yIUTHh MOJIENb KIacCH(UKAINH Ha OCHOBE JIOZUCHUYECKOU pezpeccuil, NCTIONb3YIONTIYIO




ROJIUHOMUAIbHYIO KOM&UH(U{”IO npu3HAKoeé Ha BXOJC. BLI6paTI> OINTUMAJIbHBIC TUIICPpIIApaAMETPbL
MOJCIIN. OHpeIlCJII/ITB 1 BBIBCCTHU HA I€YaTh YACIBbHBIC KOJIMYCCTBA omKOOK Ha o6yqa}01ueM 1 TCCTOBOM
TIOAMHOKECTBAX TAHHBIX, BEPOSATHOCTE MPUHAIIICIKHOCTHU IIEPBOTO 06pa3ua K pas3JINYHBIM KJlaccaM.

CpaBHHUTH KaueCTBO HUCCIEAYEMBIX MOJENCH KTacCH(UKAIINN.
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. Ipn momommm mporpammel «XORy, (nmuctuar: Bapuanm 3, cMm. [Ipunoxenne 1) momryduTs HCXOIHBIE

JaHHBIC IJIA 3a1a4n KJIaCCI/I('I)I/IKaHI/II/IZ MaTpuny IMpu3HaKOB X 1 MacCUB LIEJIEBBIX METOK Y

Co3zaath 1 00y4UTh MOJENb KIacCH()UKAUKY Ha OCHOBE MEM00d ONOPHBIX 6eKHOPOE, UCTIONb3YIOIIYI0
RBF-s0po. BriOparh onTumainbHble TUIIEpIapaMeTpbl Mojend. OnpeaenuTh U BBIBECTH Ha I1€4aTh
yIenbHBIE KOMYECTBA OMHO0K Ha 00YYarolleM U TECTOBOM IOAMHOXKECTBAX AaHHBIX. [10CTpOHTH
rpaguk obnacTu pemenuii npy nomoiy pyekiun plot decision regions (), paspaGoranHoit
paHee Ha ITPaKTHYECKHUX 3aHATHSX.

Co3zaath 1 00y4uTh MOJENb KIacCU(pUKauy Ha OCHOBE HOCHIpOeHUA Oepesa peutenuii. BoiopaTh
ONTUMAaJIbHBIE TUIIepIIapaMeTpsl Mojenu. OnpeaenuTs U BBIBECTH Ha Me4aTh yAe/IbHbIE KOJHUECTBA
omKrOOK Ha 00YYaloIIEM U TECTOBOM ITOJIMHOKECTBaX JaHHbIX. [locTpouts rpaduk obaactu pereHui
npu nomomy Gynkuuu plot_decision_regions (), paspaboTaHHOM paHee Ha NPAKTHYECKUX
3aHATHAX.

CpaBHHTH Ka4eCTBO HUCCICAYEMbIX MOJICIICH Kiaccu(hUKauu.
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[Tpu nomouwm nporpammel «XOR», (uctunr: Bapuanm 3, cM. [lpunoxxenne 1) NonyuuTh HCXOAHBIE
JIaHHbIE IS 3aJa4M KJIacCU(UKaIMU: MaTPUILy TPU3HAKOB X U MacCHB 1I€JIeBbIX METOK Y.

Co3znatb 1 00y4UTh MOJETb KIacCH(DUKALUK Ha OCHOBE MEM00d OROPHBIX 8eKHOPOE, UCTIONB3YIOIIYIO
ROAUHOMUANBHYIO KOMOUHAYUIO NPU3HAKOE HA BXOJe. BBIOpaTh ONTUMAaIBHBIC THIIEPIIAPAMETPEI
MOICIIU. Ol'[pe[[eJ'II/ITI) 1 BBIBCCTU HA I€YaTh YACIbHBIC KOJIMYECTBA OH_II/I6OK Ha 06yqa101ueM U TCCTOBOM
IIOAMHOXKECTBAX JaHHBIX.

Co3nath 1 00y4uTh MOJIENb Kiaccuduranuu «Cayyaiinutii 1ec». Beiopats onTuMaibHbIe
runepnapaMeTpsl Mosiend. OnpenenuTs 1 BBIBECTU Ha M1e4aTh YelbHbIC KOJHYeCTBa OIMOOK Ha
00y4arolieM 1 TECTOBOM ITOJIMHOXKECTBaX AaHHbIX. [TocTponTs rpaduk obnacti penieHuii Ipyu MoMOLIH
¢yuxunn plot decision regions (), pa3paboTaHHOH paHee HA MPAKTHYECKUX 3aHATHAX.

CpaBHHTH Ka4eCTBO HUCCICIYEMbIX MOJCIICH KiIacCu(UKAITUH.
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[Tpu nomouwm nporpammel «XOR», (uctunr: Bapuanm 3, cM. [lpunoxxenne 1) NonyuuTh HCXOAHBIE
JIaHHbIE IS 3a]]a4¥ KJIacCU(UKaIMy: MaTPUILy TPU3HAKOB X U MacCHB 11€JIeBbIX METOK Y.

Co3nath 11 00y4HTh MOJIENb KIIACCH(DHUKAIINN Ha OCHOBE Memo0a OROPHBIX 6€KHIOPO8, VICTIONB3YIOITYIO
nonunomuanvhoe a0po. BriOpaTh onTHManbHEIE TUIIEpIIApaMeTpbl MojenH. ONpeaeanTh U BHIBECTH Ha
reyars yAeJdbHbIEe KOJINYECTBA OIIMOOK Ha 00yUaromeM U TECTOBOM IOJMHOXKECTBAX JaHHbIX.
ITocTpouts rpaduk obaactu pemennii npu nomomy ¢pynknuu plot decision regions(),
pa3paboTaHHON paHee Ha MPAKTUYECKUX 3aHATHAX.

Co3nate 1 00yuuTh MOJIENb Kiaccupukau «K onuxcaiimux cocedeii». BriOpaTh onTUMaNbHBIC
runepnapaMeTpsl Mozenu. OnpenenuTs 1 BEIBECTH Ha II€4aTh Y/ASIbHbIE KOJIMUECTBA OIHOOK Ha
00ydaroIieM 1 TECTOBOM ITOIMHOXKECTBaX AaHHbIX. [TocTponTs rpaduk ob6macTi pereHni Ipyu moMoIm
¢yuxunn plot decision regions (), pa3paboTaHHOH paHee HA NPAKTHYECKUX 3aHATUSAX.

CpaBHI/ITB Ka4e€CTBO HUCCJICAYCMbIX MOﬂCHGﬁ KJ'IaCCI/I(l)I/IKa]_II/II/I.

14

. TIpu nomoru nporpammer «Circlesy, (quctunr: Bapuanm 1 — «Circlesy, cm. [punoxenue 1)

TIOJTYYUTh UCXOAHBIE TaHHBIE JUTS 33/1a91 KJIacCH(HUKALUK: MaTPHIy TIPH3HAKOB X ¥ MacCUB LEJICBBIX
METOK Y.

Co31ath 1 00y4UTHh MOJICIb KIaCCU(PUKAIINH HA OCHOBE MEM00d ONOPHBIX 6eKMOPOE, VCTIONB3YIOIIYIO
RBF-s0po. BriOpath onTiManbHEIC THIIEpIapaMeTpbl Mojaean. OTpeIeuTh 1 BEIBECTH Ha MeYaTh
yAEIbHBIE KOJINYECTBA ONIMOOK Ha 00YyYaOIIeM U TECTOBOM ITOJIMHOXECTBAX MaHHBIX. [I0CTPOUTH
rpaduk obnacTu pemwenuii npy nomoiy pyekiun plot decision regions (), paspaGoranHoit
paHee Ha MPAKTUICCKHUX 3aHITHAX.

Co3natb 1 00yuuTh MoJiens knaccuduranun «K onusrcaiimiux cocedeit». BriOpats onTuMaibHbIe
runepnapaMeTpsl Mosesu. OnpenenuTs U BBIBECTH Ha 11€4aTh y/IeNIbHbIE KOJMYecTBa OMMOOK Ha
00ydarolieM 1 TeCTOBOM ITOIMHOXKeCTBaxX AaHHbIX. [TocTponTs rpaduk o0nacTu peneHni npy MoMoIH
¢yuxuun plot _decision regions (), pa3paboTaHHOH paHEee HA NPAKTHYECKUX 3aHATHSAX.




4, CpaBHI/ITL Ka4€CTBO HUCCJIICAYCMbIX MOIICHeﬁ maccmbuxaunn.

15 | 1. Ilpu nomomm nporpamMmel «Moonsy, (nuctunr: Bapuanm 2, cM. [lpunoxxenne 1) HoixyuuTs UCXOAHBIE
JaHHbIE IS 3aJa4l KJIacCH()UKALMN: MAaTPHILY IPU3HAKOB X U MacCHB LIEJICBBIX METOK Y.

2. Co3zaatb ¥ 00y4uTh MOJENb KIacCH(UKAUY Ha OCHOBE MEM00d ONOPHBIX 6eKHOPOE, UCTIONb3YIOIIYI0
noaunomuanvhoe a0po. BriOpaTh onTHMaNbHEIE TUIIEpIIapaMeTpbl MoJieni. ONpeaenuTs U BHIBECTH Ha
reyarb yJeabHbIe KOJINYECTBA OUIMOOK Ha 00YYaloIeM U TECTOBOM ITOJMHOKECTBAX JTaHHBIX.
ITocTpouts rpaduk obaactu pemenuii npu nomomy ¢pynkuun plot decision_regions(),
pa3paboTaHHON paHee Ha MPAKTUIECKUX 3aHATHUSIX.

3. Co3natb 1 00yunTh MOseNb KiIaccuukauuu «Cruyuaiinstii 1ec». BeiOpatb onTUMaibHbIe
runepnapaMeTpsl Mosienu. OnpenenuTs 1 BBIBECTH Ha I1e4aTh YIelIbHbIC KOJMYeCcTBa OIHOOK Ha
00ydJarolieM 1 TECTOBOM ITOJIMHOXKECTBaX AaHHbIX. [TocTponTh rpaduk o6macTi pereHui Ipy moMomu
¢ynxuun plot_decision_regions (), paspaboTanHoll paHee Ha NPAKTUYECKUX 3AHATHAX.

4. CpaBHUTH Ka4eCTBO HCCIETYyEMBIX MOIEIel KITacCU(pIKAIUH.

BapuaHTBI HCXOTHBIX JAHHBIX
Bapuanm 1 — «Circles»

import matplotlib.pyplot as plt
from sklearn.datasets import make circles
X, y = make _circles(n_samples=512, random state=123, noise=0.22, factor=0.16)

plt.figure()

plt.scatter (X[y == 0, 0], X[y == 0, 1], color='red', marker='"', alpha=0.5,
label='0")

plt.scatter (X[y == 1, 0], X[y == 1, 1], color='blue', marker='o', alpha=0.5,
label='1")

plt.legend()

plt.title("Ucxogmuele marHHEE'")

plt.show()

Bapuanm 2 — «Moons»

import matplotlib.pyplot as plt
from sklearn.datasets import make_ moons
X, y = make moons (n_samples=512, random state=123, noise=0.18)

plt.figure(1l)

plt.scatter (X[y == 0, 0], X[y == 0, 1], color='red', marker='"', alpha=0.5,
label='0")

plt.scatter (X[y == 1, 0], X[y == 1, 1], color='blue', marker='o', alpha=0.5,
label='1")

plt.legend()

plt.title ("Mcxomuele maHHEE'")

plt.show()

Bapuanm 3 — «XOR»

import numpy as np
import matplotlib.pyplot as plt

np.random. seed (0)
X = np.random.randn (512, 2)

Yy np.logical xor(X[:,0] > 0, X[:,1] > 0)
y = np .where (y, 1, -1)

plt.figure (1)
plt.scatter (X[y == 1, 0], X[y == 1, 1], c='b', marker='x', label='1l"')
plt.scatter (X[y == -1, 0], X[y == -1, 1], c='r', marker='s', label='-1"')




plt.ylim(-3.0, 3.0); plt.x1lim(-3.0, 3.0)
plt.legend()

plt.title ("Ucxogmusle maHHBE'")

plt.show()

Bompocst

MpeACTaBICHBI B Tabnwmie 18.
Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JIsI TECTOB

AJid IMPOBCACHUA HpOMe)KYTOqHOfI arreécralluu B BHUAC TCCTUPOBAHUA

y Koz
Ne n/mn [IpuMepHBIil nepeyeHb BOIIPOCOB ISl TECTOB
WHIUKATOpa
1 Yepes kakyro Touky noimpkHa npoiitu ROC-kpuBas B cirydae YK-1.3.2
UeaNbHOTO Kiaccudukaropa? [IK-3.3.1
YK-2.3.2
A) (0,0 [IK-3.Y.1
B) (0,1) [K-1.V.1
C)(1,1) [1IK-3.B.1
ANSWER: B
2 Kakoe nepeBo Ha3zpIBaeTCst OMHAPHBIM? YK-1.3.2
IK-3.3.1
A) Ecnu ipu ero mocTpoeHuH UCTIONb3YIOTCS TONBKO OMHAPHEIE VK-2.3.2
IIpU3HAKN [K-3.V.1
B) Eciin oHO nMeeT TONBKO 1Ba JIUCTa [K-1.V.1
C) Ecin 13 J11000i1 ero BHyTpeHHEeH BepIIMHBI BHIXOAHT POBHO [IK-3.B.1
ABa pedpa
ANSWER: C
3 MOKHO T [TpH IOCTPOCHUH OMHAPHOTO JepeBa UCIIOJIb30BATh YK-1.3.2
HeOWHapHbBIE TPU3HAKK? [IK-3.3.1
YK-2.3.2
A) Jla [K-3.V.1
B) Her [K-1.V.1
ANSWER: A TK-3.B.1
4 Yro Takoe OyrcTpan? VYK-1.3.2
MK-3.3.1
A) O1MH U3 MOAX00B K MOCTPOEHUIO MOABBIOOPOK VK-2.3.2
B) meton 00y4yenus [K-3.V.1
C) MUHUMM3HPYEMBIH (QYHKIIMOHAT K-1.Y.1
ANSWER: A 1K=3.8.1
5 Uro Takoe OyTcTpanvpoBaHHas BbIOOpKa? YK-1.3.2
[1K-3.3.1
A) 3TO HEKOTOPBII CerMeHT 00yYaroIIei BLIOOPKHU MTPOU3BOIBHOM VK-2.3.2
ATAHBI MK-3.V.1
B) 510 BBIOOpPKA, MOJTyYeHHAsA U3 00y4arouiell BLIOOPKH € K-1.V.1
BO3MO:KHBIM TOBTOPEHHEM 00HEKTOB IIK-3.B.1
C) 310 BEIOOPKA, N3 KOTOPOH YAaJICHbI HEM3BECTHBIC 3HAYCHHUS
NPU3HAKOB
ANSWER: B
6 Kakoti qyiuHbl OyzeT OyTcTpanupoBaHHasi BeIOOpKa? YK-1.3.2
MK-3.3.1
A) OombllIe UIMHBI UCXOHOM BEIOOpKU VK-2.3.2




B) MeHblIe AMTUHBI HCXOIHON BBIOOPKH [IK-3.V.1
C) paBHOI#i ATUHE UCXOTHOH BHIOOPKH I[K-1.¥.1
[K-3.B.1
ANSWER: C
7 KaxoBa 3aBUCHMOCTH KOPPEISIIINA MEXTY JEPEBbSIMH B CITy9aifHOM YK-1.3.2
Jiece OT mapamerpa g (pa3mep CIydailHOTO ITOJIMHOKECTBA MPU3HAKOB)? I1K-3.3.1
YK-2.3.2
A) UeM MeHbIIIE (, TeM OOJIbILE KOPPEISLHS [K-3.V.1
B) Yem OoJibue q, TeM 00JIb1IE KOPPeEIALHs K-1.Y.1
C) JlauHbIiA MTapaMeTp HE BIUAET HA KOPPEIISIIHIO [IK-3.B.1
ANSWER: B
8 I'paguieHTHBIN CITCK — 3TO * MPH MCHONIB30BAHUH B MAIIMHHOM VK-1.3.2
o0yueHUn I1K-3.3.1
YK-2.3.2
A) aJITOPUTM ONTHMM3ALKH NIAPAMETPOB MOJEIH K-3.Y.1
B) anroput™ novcka MUHUMAaJIbHOTO 3HaYCHUS TUIIEPIIAPaMETPOB MK-1.V.1
C) anropuT™ ONTUMH3ALUH APXUTEKTYPBl MOAEIH [IK-3.B.1
D) anroputM noucka MakCMMajJIbHOTO 3HAYECHUs (PYHKINHU OTEPh
ANSWER: A
9 Kakoti "neBu3" y mapaaurmsl aHCaMOIHPOBAHUS? YK-1.3.2
IK-3.3.1
A) MHoro c1a0bIx Moeeii 1aéT pe3yabTaT JIy4ilie, 4eM 0Ha VK-2.3.2
CHJIbHAs [K-3.V.1
B) MHoro cuibHBIN Mosiesieil BMecTe Ta€T BO BCEM JTyUIIIHA [K-1.V.1
pe3ynbTaT IK-3.B.1
C) MHoro moneneit m1aét Xyxe pe3yabTaT, UeM OJIHa
ANSWER: A
10 Ouenka koppensauuu 1o [lupcony okasana sHaueHue 0 Mexay VK-1.3.2
nepeMeHHbIMU. UTo 3T0 03HauaeT? IK-3.3.1
YK-2.3.2
A) IlepeMeHHBIC HEe HMEIOT JHHEITHOH B3aHMOCBSA3H K-3.V.1
B) [lepemeHHBIE UMEIOT HETMHEWHYIO B3AUMOCBSI3b K-1.V.1
C) IlepemeHHbIe HE UMEIOT HENMHEHHYIO B3aUMOCBS3b [IK-3.B.1
D) IlepemenHble UMEIOT MaKCUMAIIbHYIO TMHEMHYIO B3aUMOCBSI3b
(Tak KaKk 3HaYEHHE OLIEHKU | - OTCYTCTBHE B3aUMOCBSA3H)
ANSWER: A
11 J1s1 gero mpuMeHseTCs KpOCC-BaTu AT VYK-1.3.2
[1K-3.3.1
A) Ilonck ONTUMANBHBIX THIIEPIIAPAMETPOB NPH MAJIOM VK-2.3.2
KOJINYecTBe AAHHBIX /IUIsl 00y4YeHMsl [K-3.V.1
B) [lonck onTUManbHBIX THIIEPIAPAMETPOB IPH OOIBIIIOM K-1.Y.1
KOJIMYECTBE JJAHHBIX [Tl O0Y4YeHUS [K-3.B.1
C) Ilonck onTUManbHBIX THIIEPIIAPAMETPOB IIPH OTCYTCTBUH JaHHBIX
JUTs 00yYeHUs
D) UroOrl He HCTIONB30BaTh TECTOBYIO BBIOOPKY LIS OLIEHKH METPUK
ANSWER: A
12 B uem 3akmrodaercs METOA CITy4alHBIX OJIPOCTPAHCTB? VYK-1.3.2
IK-3.3.1
A) I'enepanusi cay4ailHOTO MOAMHOKECTBA 00y4Yaroeld BBIOOPKH ISt YK-2.3.2




JanpHenero oo0y4eHus: 0a30BOTo aIropuTMa [IK-3.V.1
B) IToay4yenne cjiy4ailHOro moJAMHOKeCTBa U3 UCXOHOTO I[K-1.¥.1
KOJIMYeCTBA MPU3HAKOB /1J1s1 1ajibHelilero o0y4yeHust 6a30Boro [IK-3.B.1
aJropuTma
C) I'enepanus cay4aiiHOrO MOAMHOMKECTBA 0A30BBIX AITOPUTMOB JJIS
MOJy4YEHUS arperupoOBaHHOTO pe3yIbTaTa
ANSWER: B
13 Kakast 3 MeTpuK JIydliie HOAXOJUT AJIS TOMCKA CHIIBHBIX (OOBIINX) YK-1.3.2
omnOOK MOJIENH B 3a/1a4€ Perpeccuu: [IK-3.3.1
YK-2.3.2
A) RMSE TK-3.Y.1
B) MAE TK-1.V.1
C) R™2 I1K-3.B.1
D) F1
ANSWER: A
14 HomycTtum, MBI IpecKa3biBaeM COpT 1IBETKOB (oauH u3 Tpex: F, G, YK-1.3.2
E) 1 ouennBaem mMeTpuku knacca F K-3.3.1
Kakoit u3 mokazareneii KilacCU(pHUKAIIN OTpakaeT KOINIECTBO YK-2.3.2
MIPABIIILHO TIPEICKa3aHHBIX OTBETOB OI[EHMBAEMOTO KJ1acc. [IK-3.V.1
M[K-1.V.1
A) True Positive IK-3.B.1
B) False Positive
C) True Negative
D) False Negative
ANSWER: A
15 Kakas 13 MeTpuk MOXeT MPUHUMATh OTPULIATENIbHbIE 3HAYEHHS? YK-1.3.2
[1K-3.3.1
A) R"2 VK-2.3.2
B) MAE K-3.V.1
C) RMSE TK-1.V.1
D) Accuracy IK-3.B.1
ANSWER: A
16 IIpu HanMMYUM CUIBHOTO TIEPEKOCca KJIACCOB I10 IIeTIEBON MEPEMEHHOM YK-1.3.2
(1000 3anmceii knacca A u 40 3anuceit knacca b) kakast U3 METPUK MOXKET [IK-3.3.1
WCKAa3HTh OIIEHKY pa0OTHI MOJIEH? VYK-2.3.2
MK-3.V.1
A) accuracy TK-1.V.1
B) recall IK-3.B.1
C) precision
D) F1
ANSWER: A
17 Kak 6opoTbes ¢ 3¢ dextom nepeodbyueHus? VYK-1.3.2
[K-3.3.1
A) Cnenarb Mojelb npouie (MeHee KOMILIEKCHOI) VK-2.3.2
B) B3sTp MeHbIIIe JaHHBIX [K-3.V.1
C) Cnenate Moaens coxuee (0omee KOMILIEKCHOM) [K-1.V.1
D) IIpoBepsATs METPUKH TONLKO 10 00y4aroleii BEIOopKe I[IK-3.B.1

ANSWER: A




18 Kak cBsi3anbl Mex 1y coOo0l MI0THOCTB pacnpeneneHus _f (X )u VK-1.3.2
Gynkuus pacnpenenenus F(_x_)? IK-3.3.1
VK-2.3.2
A) IliioTHOCTH pacnpeaeeHus - 3T0 NPOU3BOAHAS PYHKIMH [K-3.V.1
pacnpe/e/eHust K-1.V.1
B) ®ynkuus pacnpeeneHus - 5T0 NPOU3BOAHAS ITIOTHOCTH [IK-3.B.1
pacnpeneneHus
C) OTH BeNMUUHBI HUKAK HE CBSI3aHBI
ANSWER: A
19 B gem 3akmmrogaeTcs mpaBmiIo TPEX CUrM? YK-1.3.2
I1K-3.3.1
A) Tpu cpenHEeKBagpaTUIECKUX OTKIOHEHUS - 3TO JOBEPUTEIbHBII VK-2.3.2
UHTEPBAl Ul MATEMAaTHYECKOIO 0>KUIaHHs [K-3.Y.1
B) BepositHOCTB TOr0, YTO CJIyYaiiHAsi BeJIMYMHA IPUMET K-1.V.1
3HAYeHHe, OTKJIOHSI0IIeecs: 0T MaTEeMAaTHYECKOI0 0sKUAAHUSA 00JIb1Ie [IK-3.B.1
YeM Ha TPH CPeIHEKBAIPATHYECKUX OTK/IOHEHHs NpeHedpe:KuMo
MaJjia
C) Tpu cpeaHeKBaIpaTHYECKUX OTKIIOHEHHS - 9TO MAKCHMAJIbHO
BO3MOXKHOE 3HaYECHHUE CITy9aliHON BEIMYUHBI
ANSWER: B
20 K xakomy Tumy npusHakoB Bl Ol 0THECTH pOCT yenoBeka (B cM)? VK-1.3.2
I1K-3.3.1
A) bunapHblii YK-2.3.2
B) BemecTBeHHBII IK-3.V.1
C) KareropuanbHblit [K-1.V.1
D) IopsaxoBeii [IK-3.B.1
ANSWER: B
21 K kakoMy Tuny npusHaka Bel Obl OTHECTH LIBET IJ1a3 YeloBeKa? VK-1.3.2
I1K-3.3.1
A) bunapHsIit VK-2.3.2
B) BemecrsenHsIit K-3.Y.1
C) KareropnajibHblii K-1.V.1
D) IopsaxoBslii [IK-3.B.1
ANSWER: C
22 Kako#lt u3 moaxo/10B peryssipru3aiiy Io3BoJsieT OOHYINTh Beca YK-1.3.2
JMHEWHOI MOJEH, TEM CaMbIM IOKa3aTh HEHYKHOCTh NpU3HaKa? IIK-3.3.1
VK-2.3.2
A) Jlacco MK-3.V.1
B) L2 IK-1.Y.1
C) Py IK-3.B.1
D) TuxoHosa
ANSWER: A
23 MosxerT JiH pelraroniee JIepeBo BOCCTaHABIMBATh HETMHEWHBIE YK-1.3.2
3aBUCUMOCTH? IK-3.3.1
VK-2.3.2
A) lla TK-3.Y.1
B) Her MK-1.Y.1
C) Tonpko HEKOTOpHIE IIK-3.B.1

ANSWER: A




24 B uém 3akimogaeTcss OCHOBHOE pa3IMIue CIIyIaiHOTO jieca | YK-1.3.2
OdTTHHTA HA JEPEBBIX PEIICHII? I1K-3.3.1
YK-2.3.2
A) B cayyaiiHoM Jece ISl Ka:KI0T0 pa30ueHns NPU3HAKH K-3.V.1
BbIOMPAIOTCH U3 HEKOTOPOTO CIY4YaiHOT0 MOAMHOKECTBA MPU3HAKOB K-1.Y.1
B) B ciyqaiinom nece oO0ydeHue uAET Ha OyTCTpanupoOBaHHOM [IK-3.B.1
BEIOOpKE
C) Otu 1Ba METOJ]a HUYEM HE OTIIHYAOTCS
ANSWER: A
25 Kakwue npocTeie MOJeNN UCTIONB3YET METO/ CIy4YalHbIX JIECOB B YK-1.3.2
KaueCTBE OCHOBBI: [IK-3.3.1
YK-2.3.2
A) Pemaromue gepeBbst IK-3.V.1
B) JIuneiinas perpeccust K-1.V.1
C) Jlorucruueckas perpeccus [IK-3.B.1
D) Mopenb onopHBIX BEKTOPOB
ANSWER: A
26 B 4eM 0COOEHHOCTh CTOXACTHUECKOTO IPATUSHTHOTO CITyCKa? YK-1.3.2
IK-3.3.1
A) I'papuenT pyHKIMH Ka4ecTBA BbIYUCISAETCS TOJBKO HA OIHOM YK—;;Z
CJIYy4aiiHO BbIOpaHHOM 00beKTe 00yuarolei BbIOOpPKHU K-3.Y.1
B) I'pagmenT ¢pyHKIMM KauecTBa BRIYHUCISAETCS CO CIYIaiHO [K-1.V.1
BBIOpaHHBIM IIarOM I[IK-3.B.1
C) I'pagueHT BBIUUCTSETCS A Cy4allHOH (QYHKIMH KauecTBa
ANSWER: A
27 Kakas u3 3ama4 npenmnonaraet BOCCTaHOBIIEHHE MOJEIBIO YK-1.3.2
3aBHCHMOCTH B JAHHBIX IIyTEM MPUOIMKEHUS TPECKa3aHUi MOIETH K [IK-3.3.1
3HAYEHUSAM B O0YJArOIINX JaHHBIX: YK-2.3.2
[IK-3.V.1
A) perpeccust MK-1.V.1
B) xnaccudukanus I[IK-3.B.1
C) xnacrepusarus
D) npoxpactunarys
ANSWER: A
28 Kakas u3 3aa4 npemnosiaraet NOUCK HAaWIydIIero paszaeiieHus YK-1.3.2
JTAaHHBIX B IPOCTPAHCTBE MPU3HAKOB? [IK-3.3.1
YK-2.3.2
A) knaccupuxanus [K-3.V.1
B) perpeccus MK-1.Y.1
C) xnacrepusanus I[IK-3.B.1
D) Bamuparnus
ANSWER: A
29 [Ipusnak Grade uMeer ciieaAyIolre YHUKaJIbHbIC 3HaYeHus: 1, 2, 3, 4, VK-1.3.2
5 ¥ OTpaXkaeT OIEHKY 3a TeCT CTyNeHTOB. OTpenenTe THIT TPU3HaKa: IIK-3.3.1
VK-2.3.2
A) HomuHanbHBINA KaTeropraIbHBIHA K-3.V.1
B) llocnenoBaTe/IbHBIN KAaTeropuaabHbIM K-1.V.1
C) YncneHHsbIi IIK-3.B.1

D) Auxoromuueckuit
E) Her npaBuiibHOTO OTBETA




ANSWER: B

30 B xakoM U3 cirydaeB UMEET CMBICII CPa3y UCKIIFOUUTH KOJIOHKY YK-1.3.2
JAHHBIX: [IK-3.3.1

YK-2.3.2

A) Best K0JI0HKa HMeeT OHO M TO ke 3HAYEeHHe IK-3.V.1

B) B xonoHke Kakaoe 3HaYCHUE - YHUKAILHOE (BEIIeCTBEHHBIC K-1.Y.1

4KcIa) [1K-3.B.1

C) KosioHka MeeT JiBa YHUKAJIbHBIX 3HAYCHUS
D) KosnoHka conepKuT CTPOKH

ANSWER: A

[lepeyeHbp TeM KOHTPOJBHBIX PabOT MO AMCHUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
00yd4eHus1, IpeIcTaBIeHbI B Ta0mie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne ni/mn Ilepeuenb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoqu4veckre  MaTepUaibl,  ONPEACISAIONIUE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJAEPXKATCA B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periamMeHTHpyIONIUX TOPSIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTallii 00yJaronuxcs
I'VAIL

11. Meroaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKazaHus IS OOyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHUCTEMHOE,
riyOOKoe U SICHOE W3JIoKEeHHe ydeOHoro marepuana. HasHaueHue cOBpEeMEHHOH JieKIuu B
paMKax JTUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOPMAIMIO MO TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOro IIO3HAHMS, HOBEWIIMX
JOCTHKEHUI HayyHOUW MbIcau. B yueOHOM mporecce JeKIUsl BBITOJIHAET METOA0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUd, €€ MpoOJeMbl, JaeT LEeNbHOE MPEJCTABIECHUE O TUCIUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUTIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aNMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LEJIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEMNOJIaBATEIEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETy U
CaMOCTOSATEIBHOIO TBOPYECKOTO MBIIIJICHUSI.

— TOosBJIeHHE HEOOXOAMMOr0o HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YEHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKH U O
IIPOTHO3€ UX pa3BUTHS Ha OJMIKaMIINe TO/IbI;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACNSTH TIJIaBHbIE MBICIU U
MOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.




JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
UCMOJIb30BaHUEM pA3JaTOYHOIO MaTepuajla IpU IPOBEIEHUM KOPOTKMX JUCKYCCHH 00
OCOOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

CrpyKTypa npefocTaBieHys JEKIHOHHOIO MaTepraa:

Jlexuuss cocrouT U3 TPEX OCHOBHBIX 4YacTE€i: BCTYNMTEJIBHOW, OCHOBHOW U
3AKITHOYUTEIBHOMN.

BerynurenbHas yacTh onpezenseT Ha3BaHUE TEMBI, IIJ1aH U Lenb Jekiuu. OHa npu3BaHa
3aMHTEPECOBAaTh M HACTPOUTH AyAUTOPHIO. B 3TOM 4acTW JIEKIMM M3J1araeTcsi aKTyalbHOCTD,
OCHOBHasl MJes, CBA3b JAHHOM JICKUUU C NPEAbIAYIIMMH 3aHATUSIMHU, €€ OCHOBHBIE BOIIPOCHI.
BBenenue 10KHO ObITh KPATKUM U LieJICHANPaBICHHBIM.

B 0CHOBHOM 4YacTW JIEKUMH PpEaqu3yeTCsi HAYyYHOE COJEpKaHUE TEMBI, BCE IJIABHbBIC
y3JIOBBIE BOIIPOCHI, MPOBOJUTCS BCS CUCTEMA JI0KA3aTENIbCTB C MCIIOJIb30BaHMEM Hambosiee
1enecoo0pa3HbIX METOIMYECKUX MPUEMOB. Kaxkpii yueOHBIH BOIIPOC 3aKaHYMBACTCS KPATKUMU
BBIBOJIaMHU, JIOTHYECKH TIOJBOAAIIMMU CTYACHTOB K CIECIYIOIIEMY BOIPOCY JIEKLUH.

3aKIII0YUTEIbHAS YaCTh UMEET LIEIbI0 00001IaTh B KPaTKUX (OPMYIUPOBKAX OCHOBHBIC
UJCH JICKLUH, JIOTHYECKH 3aBepIlas €€ Kak LEeJI0CTHOE TBOPEHHUE.

OtaenpHble BUJIBI JEKLIUH MOTYT UMETh CBOM OCOOEHHOCTH KaK I10 COJEpPXKAaHUIO, TaK U

IO CTPYKTYpE.

11.2. Metoauueckue ykazaHUs [UIsi OOy4YalOIIMXCS MO MPOXOXKIACHHUIO MPAKTHUYECKUX
3aHATHI

[IpakTueckoe 3aHATHE SABISAETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3zaluu yueOHOIro
Ipolecca, 3aKJI0Yaronasicsl B BHIIOJHEHUN 00y4alOIUMUCS 110 PYKOBOJICTBOM IIpenoaaBaTess
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETUUYECKHMX OCHOB YyueOHOMU
JUCLIUILIMHBL, IPUOOPETEHUSI YMEHUN U HaBBIKOB, OIbITAa TBOPUECKOH E€ATEIbLHOCTH.

[enbro MpakTUYECKOTO 3aHATHS ISl 00Yy4arOIIerocs SBJISETCS MPUBUTHE 00YYAOIIUMCS
YMEHMM U HaBbIKOB MPAKTUYECKOU EATEIBHOCTH 110 U3y4aeMOU JTUCIUIUINHE.

[Tnanupyemblie pe3yabTaThl IPU OCBOCHUHU 00yUYAIOUIUMCS IPAKTHUECKUX 3aHATHIL:

— 3aKpeluleHue, yriayOleHue, pacllupeHHe M JeTalu3alus 3HAaHUW TNpU PELeHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[I03HABAaTEJbHBIX CIHOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUICHUS,
TBOPYECKOUN aKTUBHOCTH;

— OBJAJCHME HOBBIMH METOJAaMH M METOJUKAMH M3y4YEeHUs KOHKPETHOW yueOHOM
JUCITUTLIINHBI,

— BBIpAOOTKAa CIIOCOOHOCTH JIOTMYECKOTO OCMBICICHMSI MOJYyYEHHBIX 3HAHUW IS
BBITIOJTHCHMS 3aTaHHI;

— obecrnedyeHne palMOHAIBHOIO COYETaHMs KOJIEKTMBHOM M MHIMBHIyaIbHOH (GopMm
o0OyueHusl.

TpebGoBaHusl K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTrueckue 3aHATHS TPOBOJATCA B KOMIIBIOTEPHOM KJIACCE C HCIIOJIb30BAHMEM
[aKeTOB TMpPOrpaMM pa3pabOTKM W OTJIAAKH MPOrpaMMHOTO obecneueHus JUcTpuOyTHBa
Anaconda.

Anaconda — J[IuctpubytuB Python, npenHazHaueHHBId A KpPYMTHOMAcHITaOHOM
00pabOTKH TaHHBIX, TPOrHO3HON aHAJIMTUKH U HAyYHBIX BBIYMCIEHUN OT kKomnaHuu Continuum
Analytics. D10 OecrulaTHbId, BKJIIOYas KOMMEpPYECKOE MHCIIOJIb30BaHME, M TOTOBBIA K
UCIIOJIb30BAHUIO B Cpejie mpennpusatus auctpuOytu Python, koTopeiii oObeauHseT Bce
KJIFOUYeBble OMOIMOTEKH, HEOOXOAUMBIE [T paOOThl B 00JIACTH HAYKU O JAHHBIX, MAaTEMaTHKH U
paspabotku. Anaconda yxke Bkmrouaer NumPy, SciPy, matplotlib, pandas, IPython, Jupyter
Notebook u scikit-learn.

[IpakTnueckue 3aHATHS MPEANoNaraloT pabdoTy MO0 HWHAMBUAYAJIbHOMY 3aJlaHUIO,
CBSI3aHHOMY C pa3pabOTKON U OTJIAAKONH pPOOOTOTEXHUUECKUX CUCTEM 00pabOTKU HH(POPMAIIUH.




[To pe3ynpTaTaM Ka)kJOTO NMPAKTHYECKOTO 3aJaHUS JTOJDKEH ObITh MOJTOTOBJIECH OTYET,
coJepKalil HEOOXOIMMBbIE TEOPETUYECKHE CBEJICHHS, IMCTUHIM M-IIPOrpaMM, IOCTPOEHHbBIE B
npolecce BBIMOJHEHUS padoThl rpaduyeckue 3aBHCUMOCTH W T.I. Kaxaplii oT4ér moimkeH
coJepXkaTh BBIBOJBI IO IPOJENAaHHONH paboTe M CIUCOK MCIOJIb3YEMbIX JONOJHUTEIbHBIX
HUCTOYHUKOB.

Kaxnoe npakTuueckoe 3aHATHE 3aBeplIaeTcs coOecell0OBaHMEM C IpernojaBaTeieM I10
IIPEICTABIICHHOMY OTUYETY C BBICTABJIICHHUEM OLIEHKHU.

11.3. Metoauueckue yKazaHUS Ui OOYYarOMIMXCS M0 MPOXOXKIACHHIO KypCOBOTO
MPOCKTHPOBAHUS/BBIMIOJIHEHUS] KyPCOBOW PaOOTHI

KypcoBoii npoexT/ paboTa mpoBOAUTCS € LENbI0 POPMUPOBAHUS y 0OYUAIOLIMXCS OTBITA
KOMILIEKCHOT'O PEIICHUsI KOHKPETHBIX 337124 PO(PECCUOHATBHOM NeSTeTbHOCTH.

KypcoBoii mpoekT/ paboTa mo3BoJisieT 00y4JaromemMycs:

CTpyKTypa MOsICHUTEIbHOW 3alIMCKU KYPCOBOT'O IMPOEKTa/ PadOThI
[TosicHuTenpHas 3aMMucKa KypcoBoil paboThI / MPOEKTa TOJKEH COJePKATh:

— (paMuIIHIO, UMST M OTYECTBO CTYJICHTA, BHIIOJIHUBIIIETO PadOTYy;

— HOMep Y4eOHOU TPYIIIIBI;

— JIaTy BBIIOJHEHHS PabOTHI,

— Ha3BaHUE PabOTHI;

— 11e7Tb PaboTHI;

— TIepEYCHb 3a/1a4, KOTOPhIE HEOOXOMMO PEIIUTh JUISl TIOCTH)KEHUS TTOCTABIICHHOW TIEIIH;

— 00BEKT U MpEeaMET UCCIICIOBAHUI;

— OTJIaBJICHUE;

— aHAIIMTUYECKUN 0030p JIUTEPATYPHI 110 TEME HCCIICIOBAHUN;

— W3JIOKEHHWE conepkaHus paboTel. [IpuBojuMbIe (OPMYIIBI, AJITOPUTMBI, CXEMBI,
rpaduKu, pUCYHKH JIOJIKHBI HIMETh ITOSICHEHHUS B TEKCTE paOOTHI.

— JIMCTHHTH [IPOrpamMM, pa3pabO0TaHHbIC U OTIIAXKCHHBIC B MTPOIIECCE BITOIHEHHS PabOThI,
MPUBOJISATCS B IPUIIOKEHUY;

— CIIMCOK MCITOJIb30BAHHOM JINTEPATYPHI,

— BBIBO/IBI.

TpebGoBanust k 0OPMIICHHIO MOSICHUTEIEHOM 3aITMCKU KYPCOBOTO MPOEKTa/ pabOThI

[Tpumep odopMmileHUsT TUTYIBHOTO JIMCTA MOSICHUTENBHONW 3alMCKU MPUBEIEH Ha caiiTe
YHHUBEpPCHUTETa WW.guap.ru.

[Tpu odopmiaeHnn NOACHUTEIBHOMN 3aUCKU HEOOXOIUMO NPUIEPKUBATHCS TpeOOBaHUN
I'OCT 7.32-2017 «Otuér 0 Hay4dHO-UCCleoBaTeabCcKol pabore. CTpykTypa M mpaBuiia
0(OpMIICHUS.

[TosicuutenpHas 3amucka KypcoBOM paOOThl / MpoOEKTa J0JKHA OBITh MOJATOTOBJIEHA B
OyMa)KHOM U B 3JIEKTPOHHOM BHJIe. [Tocie 3aIuThl NOSCHUTEIbHAS 3aMIMCKa B OyMaXKHOM BUJIE C
NIPOCTaBJICHHBIMH OIICHKAMHU XpaHHUTCS Ha Kadenape, a 3amicKa B 3JEKTPOHHOH (GopMe ITOIDKHA
OBITH BBUIOXKEHA B IMUHOM KaOMHETE CTYJICHTA.

11.4. Metoauueckue yKa3aHus sl OOYYArOIIUXCS TI0 TIPOXOXKACHUIO CAMOCTOSATEIHHON
paboThI

B xoze BBIOTHEHUS CaMOCTOSATENBHON pabOThI, OOYUYAIOUIUICS BBIMIOIHSAET paboTy MO
33JJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IPEIoAaBaress, HO 0e3 ero HelmoCpeICTBEHHOTO
y4acTusl.

B mporecce BBITTOTHEHUSI CaMOCTOSATEIBHON paboThI, Yy oOydaromerocss GopMHUpPYeTCs
1enecoo0pa3Hoe IaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS



U HaBBIKM B YCBOCHHU U CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIIEYMBAET BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B TIEpHOJ OOYUYCHHs, TIOMOTAeT IIOJYYUTh HABBIKH TIOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00y4aroUuX CSASBIISIOTCS:

—  y4e0OHO-METOIMYEeCKUI MaTepHall 10 IUCIUILTHHE.

11.5. Meroauyeckue yKazaHUsA I OOYYArOIIMXCS IO IMPOXOXKIACHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH

Texymmuii KOHTPOJIb YCHEBAGMOCTH TIPEIyCMaTpUBaeT KOHTPOJb KayecTBa 3HAHUU
00y4Jaroumxcs, OCyIlIECTBISIEMOr0 B TEUEHHE CEMECTpa C IeJIbI0 OIICHUBAHUS XO0/1a OCBOCHUS
JIMCIHIIINHEL

KoHTponp kauecTBa 3HAHUIN MPOBOAUTCS B (hOpME MHAWBHIYaTLHOTO COOECETOBAHMS T10
MaTepuanty OTACIbHBIX Pa3/esioB AUCIUIUIMHBI, @ TAKXKE IMPOBEPKH OTYETOB O BBHIMOJHEHUHU
IIPAKTHUYECKUX 3aJaHUM.

OrneHUBaHUE TEKYIIETO KOHTPOJIS YCIEBA€MOCTH, OIICHHUBACTCS IO CHUCTEME 3aueT/He
3adeT. [loNOXKUTENBHBIA PE3yNbTaT TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH JAaeT CTYACHTY
JOTIOTHUTEIbHBINA Oallyl MPU MPOBEACHUU TPOMEKYTOUHOMN aTTeCTaIiH.

Pe3ynbrathl TEKymero KOHTPOJIS COOOMIAIOTCS CTYJASHTaM HEIOCPEICTBEHHO Ha
CJIEIYIOILEM 3aHSITHUH.

Pe3ynbTathl TEKyIIEro KOHTPOJIS MOTYT YUUTHIBATHCS MIPU MPOBEACHUU MPOMEKYTOUHON
arrecranuu. [lpu HENMPOXOXKICHWHM TEKYIIEr0 KOHTPOJS CTYIACHTY CTaBUTCS OICHKA «HE
3a4TEHO.

MeToaudeckie MaTepratbl, ONMPEACIISIONIUe MPOIEAYPhl OIICHUBAHUS 3HAHUN, YMCHHIA,
HAaBBIKOB ¥ / WIM ONBbITa JEATEIbHOCTH, XapaKTepU3YIOUIMX JTanbl (OPMUPOBAHUS
KoMIeTeHIm, coaepxkarcs B [lomoxkenmsx «O TeKymeM KOHTPOJIE YCIEBAEMOCTH U
MPOMEXKYTOUHOM arrectanuu cryaeHToB ['YAII, oOywaroummxcs Mo mporpaMmaM BBICHIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4yeOHOW paboThl
crynentoB B ['YAII»

11.6. Metoauueckue ykazaHus IJi OOYYaIOLIMXCS MO MPOXOXKACHUIO MPOMEXYTOUHOM
aTTeCTalnuu

IIpomexxyrounass  artectanuss  oOyyaroIMXcs — MIpeAycMaTpuBaeT  OLCHMBAaHUE
IIPOMEKYTOUYHBIX ¥ OKOHUATEIBHBIX PE3yabTaTOB 00y4YeHHS 10 auciuruinae. OHa MpOBOANUTCS B
dbopme 3K3aMeHa:

Ok3aMeH — (opMa OLEHKU 3HaHWM, MMOJYYEHHBIX 00yJarolUMcs B MPOLECCe U3YUECHUS
BCEH IMCIUIUIMHBI WIIM €€ YaCTH, HABBIKOB CAMOCTOSTENILHONU paboThl, CIIOCOOHOCTH NMPUMEHSATh
UX Ui pelIeHUs] TMPaKTHYECKUX 3adad. ODK3aMeH, KaK TPaBWIO, MPOBOIUTCS B TIEPUOI
HK3aMEHAIlMOHHON CECCHMU M 3aBeplIaeTCsl aTTECTAllMOHHOM OLIEHKOM «OTIMYHO», «XOpOILIO»,
«YAOBIIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHHOY.

CuctemMa OLEHOK NpHU MPOBEACHUU IMPOMEXKYTOUYHOM aTTeCTallMd OCYLIECTBISETCS B
COOTBETCTBUH C TpeboBanmsiMu [lomokeHuit «O TEKymeM KOHTPOJIE YCIIEBAEMOCTH U
OpOMEXyTOuHOW arrectauuu cTyaeHToB ['YAII, oOydarommxcs Mo mporpaMmam BbICILIETrO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKH KadecTBa Yy4eOHOW paboThI
crynentoB B 'Y AIIy.

[IpomexyTouHass aTTecTalus OLIEHMBAETCA MO pe3yjibTaTaM TEKYIIEro KOHTPOJIS
ycrieBaeMocTH. CIMCOK BOMPOCOB (Tabnuna 15) K IpoMeKyTOYHON aTTeCTalliM YTBEp KJIaeTcs
kadenpoll ¥ BbIIAETCS CTyIEHTaM [UIsi O3HAaKOMJIEHHMs. B ciywyae, eciu CTyAEHT MO
YBKUTEIBHOW MPUYMHE HE BBIMOJIHNI TPEOOBAaHUS TEKYILET0 KOHTPOJIS, EMY MPEA0CTaBIsAETCA
BO3MOXHOCTh CHAaTh 33J0JDKEHHOCTH TIO0 TPOIMyIIeHHBIM TeMaMm. @Dopma TpoBeneHUs
MIPOMEKYTOUHOM aTTeCTallii — MTUChMEHHAsI.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




