AKALEMUA TPYOA U MognrcaHo undpoBoii NOANMUCHIO:
COLl[/IAﬂbH biX AKALEMUA TPYOA U

COUMANBHbBIX OTHOLLEHWI; YTBEPXJIAIO

OTHOWEHWW; OYN BO  oyn Bo "ATHCO"

"ATNCO"

[Hara: 2023.01.17 13:17:39 +05'00 Jam. JIMPEKTOpa 110 VRBP

Yp COHU (WYH BO «ATuCO»
' ~ _ 0.B.3y6koea

/  «16» despans 2021 r.

PABOYAS IIPOTPAMMA 1 ®OH/T OIIEHOYHBIX CPEJICTB
YYEBHOM TUCHUATIIMHBI (MOJIYJIS)

AHaJIM3 JaHHBIX 1 MAIIMHHOE 00YUYEeHHE
(Ha3BaHME TUCLUILIMHBI B COOTBETCTBHH C YIEOHBIM ITAHOM)

CHEHUAJIBHOCTDb CPEAHEI'O ITPO®ECCHUOHAJIBHOI'O
OBPA3OBAHUA

09.02.07 UadopManMOHHbIE CUCTEMbl M IPOrPAMMUPOBAHMNE
(xon mpodeccrn, ciermansHOCTH CI1O)

CrnenuaJuct mo HHGOpMAIMOHHBIM CHCTEMaM
(HauMeHOBaHME KBaTH(UKAIIN)

Ka(bez[pa: FYMaHI/ITapHBIX, CCTCCTBCHHOHAYYHBIX U MATCMATHYCCKUX TUCHUIIIINH

PazpaboTtunku nmporpammer:MiBnes A.B., crapmwmii mpemnogaBarein

YemssO0unck -2021



Orasnenue

1. OBIIAS XAPAKTEPUCTHKA PABOYEM TIPOTPAMMBI YYEBHOM

JIACHHMITTIMHDBL ..ottt ettt n e nnn e neennnas 3
1.1. OGnacte mpuMeHeHHs pabodell mporpamMmbl y4yeOHOro TpeaMeTa, Kypca, TUCIHILIHHBI

(6031471 £ § ST TRPPR 3
1.2. Tlenu v 31291 YICOHOM JTACIIUTIIIIHBL .......ceuveeureenteesseeaseessseassessssesssessasesssesssnesssesssnssssesssnesnsenns 3
1.3. Mecto y4eOHOW IUCHUIUIMHBI B CTPYKType HpOrpaMMbl IMOATOTOBKH CIIELMATHCTOB

(8101 03 (S NI 1S) € OO OO ST OP PP PP 3
1.4. TpeGoBaHUs K pe3yJabTaTaM OCBOCHUS YUCOHON JUCIIUTIIIIIHBL ... .veevuveeessreeessreeessrensssseesssnessssnens 3
2. CTPYKTYPA U COAEPKAHUE YYEBHOM JJUCIHUTIJIMHBI ..o, 4
2.1. O6beM yueOHOM TUCIUIUTAHBI M BUIBI YICOHOM PAOOTBL. . ccivvieiiriesiiieesiiieesiiieesieessiseesseneesssneas 4
2.2. TeMaTUYECKUU JIAH U COJIECPKAHUE YUCOHOM TUCTIUIIITHHDBL. ...ccnvvreanireessteeesnreeesnneeesnneeesineessnneas 4
3. YCJIOBUSI PEAJIM3ALIMU TIPOT'PAMMBI YYEFHOM JUCIHUATLIAHGL................... 6
3.1 TpebGoBaHUS K MUHUMAJILHOMY MaTEPUAIbHO-TEXHUYECKOMY OOCCTICUCHHIO ......vervverveirereannans 6
3.2. UudopmanrioHHOE 00€CTICYCHUE PEATUZAIUU TIPOTPAMMBI .....veenvrienieesireareesseeaseessneesreessneenseens 6
4. KOHTPOJIb M OIEHKA PE3YJbBTATOB OCBOEHHUS YYEBHOM

JIACHHUIITIFHDBL ........oooiiiiii ettt ettt b e n e r e e e e neesnnas 7
5. METOAUYECKHUE YKA3AHUSA AJ51 OBYYAROIIUXCSA MO OCBOEHHIO

JIACHHUIITIMHDBL ..ottt ettt e b e e b e snr e e neennnas 9

6. OLEHOYHBIE CPEACTBA n KOHTPOJIbHO-UBMEPUTEJIbHBIE
MATEPHUAJIbBI JIAA ITPOBEJAEHUSA TEKYHWEI'O KOHTPOJIA 110 YYEBHOU

JIACIHIITITIHE...........ooooiiie ettt e et et e e et e e et e e snbe e e snte e e snteeesnbaeesneeeennneeans 10
6.1 OneHOYHbIE CPECTBA IS IPOBEICHUS TEKYIIEro KOHTPOJIS 110 YICOHON TUCIUILTHHE ......... 10
6.2 KOHTpPOJBHO-U3MEPHUTEIBHBIC MATEPHANBl IS TPOBEIACHHUS TEKYIIEro KOHTPOJS IO

YUCOHOM JIVICTIMTIITHIHE .....vveeuteeaseeeseessseaseeasseesseessseesseeasseeaseeasseessseaaseeaseeenbeeabeeanseenmneenneeanneenneennneanns 13

7. OLHEHOYHBIE CPEACTBA n KOHTPOJIBHO-U3MEPUTEJIBHBIE
MATEPHAJIBI [J5 MPOBEJEHUA IMPOMEXYTOUHOH ATTECTAIIUM IO

VYUEBHOMAMCIIATIIIIHE ..........c.oooiiioeeeeeeeeeeeeeeeee et 16
7.1. OLieHOYHBIE CPEACTBA IS IPOBEICHUS TPOMEKYTOUHOM ATTECTAIHMH ... vveveeeveeneeeseeeeveeenes 16
(O (5100 £ (0) 2 89117 (01 07018117 1 (< OO P PP OTRPRPPR 16
7.2. KOHTpOJIbHO-U3MEpUTEIbHBIE MaTEePHUAIbl 7Sl MIPOBEICHUSI IPOMEXKYTOUHON aTTecTaluu

OO (5100 £ (0) 289117 (01 0701 81170 (< TSP RPROPR 19
8. TIPOBEPKA COOPMHUPOBAHHOCTU KOMIIETEHIMM! ............c.ooovovieeeeeee, 21



1. OBILIASI XAPAKTEPUCTHUKA PABOYEN TPOT'PAMMBbI YUEBHOM
JUCHUIIJINHBI
1.1. Ob6aacTr npuMeHeHHs padoueii MporpaMMbl Y4eOHOTI0 NpeaMeTa, Kypca,
AUCHUILINHBI (MOLYJIs1)

Pabouas mnporpamma y4eOHOM JIUCHMIUIMHBI «AHalIM3 JAaHHBIX W MAIIWHHOE
OOyYCHHME»SIBIIIETCSI 4YacTbiO MPOrpaMMbl TIOATOTOBKM CIICIUAIUCTOB CPEIHEro 3BEHa B
cootBercTBUU ¢ PI'OC mo cneumanbHoctn CIIO 09.02.07 «MHpOpManMOHHBIE CHCTEMBI U
porpaMMHUpOBaHue, kBanupukanus Crnenuaaiuct 1o HPOPMALMOHHBIM CUCTEMAM.

1.2. llesan 1 3a7a4M y4eOHOI AU CHUTITHHBI

Llens u3yyeHHs y4eOHOM IUCHUIUIMHBI.00YYUTH CTYAEHTOB COBPEMEHHBIM METOIaM
MHTEJUIEKTYaJIbHOI'O aHAJIM3a JaHHBIX U MO3HAKOMHUTb C OCHOBHBIMU JITOPUTMaMH MAalIMHHOTO
00y4eHus, 0cOOEHHOCTSIMH UX TPUMEHECHHS.

3agaun U3y4yeHus yuyeOHOM JUCLUIUINHBL:

— U3YUYUTh METO/Ibl HHTEIUIEKTYAJIbHOTO aHAJIN3a JaHHbIX;
— copmupoBaTh 06a30BbIC MOHATHS MAIIMHHOTO OOY4EHUS;
— copMupoBaTh MPAKTHUECKUE HABBIKM MPHUMEHEHHSI aITOPUTMOB MAITMHHOTO 00Yy4eHUSI.
1.3. MecTo y4eOHOii TUCHUIUIMHBI B CTPYKTYpPe NMPOrpaMMbl MOATOTOBKH
CHEeHATUCTOB CPeHero 3BeHa

VYyeOHast nIUCHUIUIMHA «AHATU3 JaHHBIX M MAIIMHHOE OOYYEHHE»B IpOrpaMme
MOJITOTOBKH CIELUAINCTOB CpEIHEro 3BEHA OTHOCHUTCS K JUCLUIUTMHAM
o6enpodeccronansHoro 1ukia (OI1.16) creruansHocti09.02.07 «MHpOpMaHOHHBIE CHCTEMBI
U IPOTPAMMHUPOBAHUEY.

VY4yeOHast AUCUMIUIMHACAHAIN3 JaHHBIX M MAIIMHHOE 00ydeHHue» 0a3upyercsiHa 3HAHUSX,
YMEHHUSX W HaBbIKaX, IOJYYEHHBIX CTyAEHTaMH Ipu uzydeHun gucuumianasl OYAILO01
«Hdopmatuxay.

3HaHus, YMEHMs M HaBbIKM, IIOJIyY€HHbIE CTYAEHTAaMM IpH M3YyYCHUHU JaHHOM
JUCHUIUIMHBL, OyIyT HCIOJIb30BaHbl MPUIIPOXOKACHUU MPOU3BOACTBEHHON M NpPEIIUILIIOMHON
MIPAKTHUK.

1.4. TpeboBanus K pe3yJbTaTaM O0CBOCHUS] Y4eOHOMIMCIUIJIMHBI

B pesynpTare OCBOCHHUS IUCLMIUIMHBI OOy4yarOIIMHCS JOJDKEH OCBOUTH CIETYIOLINE
KOMIIETeHIIUM:

OK 02. OcymuiecTBisATh MOUCK, aHAJIU3 U MHTEpPIpPETAMI0 MHPOPMALUU, HEOOX0IUMOH
1U1st 3 (PEKTUBHOTO BBHIOJHEHUS 3a7a4 IPOo(eCCUOHATIBHON e TENbHOCTH.

OK 09. MHcnonp3oBaTh HMH(POPMAIIMOHHBIE TEXHOJOTHH B MPO(ecCHOHANBHOM
JeSITEIbHOCTH.

B pe3ynbrare n3yueHuss AMCUUILIIUHBI CTYACHT JOJIKEH:
3HATh:

31  MeToJpl MHTEJUIEKTYalbHOIO aHallM3a JaHHBIX (BKIIIOYas MX MpeoOpa3oBaHHE U OUHCTKY,
paboTy C NpOMyIIEHHBIMH 3HAUYEHUSIMH, OCHOBHBIE CHOCOOBI BU3yaJH3allMM JIAHHbIX,
KOPPEJAIMOHHBIN aHAIN3, TTOUCK HEJTMHEWHBIX aCCOIIMAIIH);

32 BO3MOKHOCTH aJITOPUTMOB MAIIMHHOT'O OOYYEHHUS;

33  kJacchl 3ajjay, pelaeMbIX C IOMOIIBIO aJITOPUTMOB MAILIMHHOTO 00YYEeHHS.

yMeThb:

Vi MPOBOJUTH aHAJIN3 JAHHBIX

Y2  npuMeHATh Ha MPAKTHUKE AITOPUTMbI MAIIMHHOTO O0yUYEeHHUS;

Y3  o0ocHOBaTh NPUMEHEHHWE TOTO WM HMHOTO QJIrOpUTMa MAIIMHHOTO OOYy4YeHHS JUIs
pellIeHns] KOHKPETHOM 3aJauu.



2. CTPYKTYPA U COAEPXKAHUE YYEFHOU JUCITATLIAHBI

2.1. O0bem yuyeOHOM TUCHMIIMHBI M BU/IbI Y4e0HOii padoThI

Bun yueGHoii paGoTsI Oobvem uacos Oobvem uacos

2210m 3210m
MakcumajibHasi yueOHasi Harpy3Ka (Bcero) 76 76
Oos3aTenbHas ayiuTOpHasi ydyeOHasi 44 44
Harpy3ska (Bcero)
B ToMm gnce:
TEOPETHYECKOE 00yUeHHe 22 22
MPAKTUYECKUE 3aHITUS 22 22
CamocrosiTesibHast padora oOyuaromerocs - -
(Bcero)
B ToMm uncie:
pabora 1o Temam 12 12
MOATOTOBKA JOKJIAJOB 110 TEMaM 20 20
Hrorosbie arrecTauuu 3auver 3auver

6 cemecTp 8 cemecTp

2.2. TemaTn4yecKuil IUIaH U coJep:KaHue Y4eOHOM IMCUMILIHHBI

HaumenoBanue
pa3aesioB M TeM

Conep:xanue yue0HOro MaTepuasa

O0BeM yacoB
2r10m/3r10m

Teopernueckne 3aHATHS

IIpakTHyeckue 3aHATUSA

CamocrosiTeJibHAs
pa6oTa cTyaeHTa
YpoBeHb ocBOeHUS
Konsl popmupyemsbix
KOMIeTeHIuii

Tema 1.
boabmmue
JaHHbIE H
MAaIIHHHOE
odyueHnue

Conep:xanue yueOHOro MaTepuasa

JleknuOHHBIE 3aHATHS

OO61ast MOCTaHOBKA 33a]a4l MAITMHHOTO OOyUeHHS.
OO6ydeHnue ¢ yunrtesneM U 0e3 yuuTess, 00ydeHue ¢
MOJAKpEIJICHUEeM. 3a/iauul KiaccupuKaiuy,
BOCCTAHOBJICHUSI PEIPECCUH, TIPE/ICKA3aHUSI.
Mopnenu anropurMmos. IIpusnaku. Tumel Ipu3HaKoB.
[Monsitne pyHkumoHana kauecTsa. BeposTHocTHas
MOCTaHOBKa 3a1auu. OneHka odomaronien
cnocobHOocTH. [Ipobnema nepeodydenns. Kpurepun
OLICHKH KauecTBa pabOThI aJITOPUTMOB MAITMHHOTO 28
o0yuenns. ROC-kpusbie. [IpuMepbl IpaKTHIECKUX
33124 MallIMHHOTO 00yYeHUsL.

I[IpakTuyeckue 3aHATHSA (J1aGOpaTOPHbIE
padoThI)

IepBruHbIH aHAMN3 JaHHBIX ¢ ObnOmoTekoi Pandas.
BusyanbHblid aHAMNU3 TAHHBIX C OMOJIMOTEKaMH
Seaborn u Matplotlib.

CamocrosiTe1bHast padoTa
n3y4eHHUEeTeOpeTHIECKOroMaTepraa , oAroTOBKa
JIOKJIaJIOB

10

10

OK

OK 09

Tema 2.
MeTtpunueckueme
TOABI
KJIaccH(puKanuu

Conep:xanue yueOHOro MaTepuasa

JlekIMOHHBIE 3aHATHA 16
O060011eHHBI MeTpHUIECKUH Kinaccudurarop. Bumsr
MeTpuK. MeToz Onmxaiiiero cocena. Anroputm k-
Omwkaiimx coceneil. B3emennas Bepcust

OK

OK 09




anroputMa k-Ommkaiiimux coceneir. MeTo okHa
[Tap3ena. Metox MOTEeHIMAIBHBIX (QYHKIHH.
[Tonstue stanioHa. OTCTYMHI ¥ KJIacCU(UKAITHS
00BEKTOB.

IIpakTnueckue 3aHATHA (J1a0OpaTOPHbIE
padoThI)

Knaccudukammst, 1epeBbs pemeHnii 1 MeToT
OIMKANIIMX cocenei

CamocrosTeabHast padoTa
H3y4eHHeTeopeTHIecKkoromarepyania , HoAroOTOBKa
JIOKJIaJIOB

Tema 3. Copaep:xanue y4eOHOr0 MaTepHaJia
Jloruyeckue
MeTOABbI
KJIacCHPUKALUHA

JlekninoHHBIE 3aHATHSA

OCHOBHBIE IPUHIIMIIBI TOCTPOCHUS JTOTHYECKUX
anropuTMoB Kiaccudukarmu. Kpurepun
MH(OPMATUBHOCTH: NIPOCTHIE KPUTEPHH,
CTaTUCTUYECKUN KPUTEPUH, SJHTPOIIUIHBIN
KpuTepuid. AIIrOpuTM nocTpoeHus aepena [D3 OK
IIpakTnueckue 3aHATHA (J1a0OpATOPHbIE 16 4 4 8 2 02,
padoThbl) OK 09
Jloructuueckast perpeccust U ciaydaiHbli Jiec.
Jluneitnas perpeccus, Lasso u RF-perpeccus.
IToctpoenue u 0TOOP NPU3HAKOB.
CamocrosTenbHast paboTa
U3y4EHUETEOPETHYECKOT0 MaTepuaa , IoJJroToBKa
JIOKJI3JI0B

Tema 4. Conep:xanue yueOHOro MaTepuaja
JIuHeiinbIe
MeTObI
KJIacCUPUKALUMA

JleknInOHHBIE 3aHATHA

IlocTanoBKka 3a1a4 IMHEHHON PErPECCUU U
JUHEHHOU KiaccuuKamu. MeTo; HAMMEHBITHX
KBaJIpaToB B MaTpU4HOHN (opme. AHaNIUTHYECKOE
pemenye. Perynsapusanus B 3a1a4 perpecCcHu.
MynbTUKONIMHEAPHOCTD U ILIOXast
00yCIJIOBIIEHHOCTD KOBAPHAIL[HOHHON MaTpPHUIIbI.
I'pedneBas perpeccus. Meton nacco. JInneitHbie
Kiaccu(ukaTopel. MeToO CTOXacCTHYECKOTO
rpaaueHTa. YiayduieHue cxoguMmocty meroga SGD. OK
Jloructnueckas perpeccus. MeTOI[ OIIOPHBIX 16 4 4 8 2 02,
BEKTOPOB. JINHEIHO pa3genrmMble BEIOOPKH. OK 09
JIBoiicTBeHHast 3a1aya. HenuHeiHbie 00001 HMSI.
Bo3MoxHbIe BUBI S1€D.

IIpakTuyeckue 3aHATHSA (J1aGopaTOpHbIE
padoThI)

Jluneiinble MOJIENN KJIACCU(DHUKAIINN U PETPECCHH.
Jloructuueckast perpeccust U ciaydaiHbli Jiec.
Jluneitnas perpeccust, Lasso u RF-perpeccus.
ITocTpoenne 1 0TOOP MPU3HAKOB.
CamocrosiTeabHast padoTa
N3y4EHHETEOPETHIECKOTO MaTepHaa , ToAr0TOBKa
JIOKJIaJI0B

Bcero 76 | 22 | 22 | 32

Jlise XapakTepUCTUKU YPOBHS OCBOCHMsI y4eOHOro Marepuaja HCIOJb3YIOTCS CIeIyIole
0003HAYCHHUS:

1. — o3HaKOMHTEJbHBIIi WJIM MHHMMAJIbHBbIA YpPOBeHb (y3HaBaHHE paHEe H3yYEHHBIX
00BEKTOB, CBOMCTB);

2. — penPOAYKTHBHBIHMIN 0a30Bblii YPOBEeHb (BBINOJIHEHHE JEATEIBHOCTH MO 00pasiy,
MHCTPYKLUU WIX MOJT PYKOBOJICTBOM)

3. — NPOAYKTHBHBIH WJIM BBICOKHH ypOBEeHb (INIAHMPOBAHHE U CaMOCTOSITeJbHOE
BbINOJIHEHHE [1eSITeJIbHOCTH, pellieHre NPodJIeMHBbIX 3a1a4)




3. YCJOBMUS PEAJIM3AIIAU ITPOT'PAMMBI YYEBFHOM JUCIIATLTAHBI
3.1 TpeGoBaHMs K MUHUMAJILHOMY MATE€PHAJIBLHO-TEXHHYECKOMYO00eceYeHH 0
Jns peanm3anuy MporpamMMbl Y4eOHOW IUCIHILIMHBI MPEITyCMOTPEHBI 000PYIOBaHHBIC
MTOMETIICHUSI.
OcHoBHOE 000pYy/IOBaHUE YUCOHON ayAUTOPUH JUTS JICKIIMOHHBIX 3aHSITHIA:
- paboune Mecta 00yJaroImuXcs;
- pabodee MeCTO MPero1aBaTelis;
- MapkepHas (WM MeoBas) J0CKa.
- MYJBTUMEIUHHOE 000PYIOBaHHE.
[TporpamMmmHOe obecrieueHue:
- OC MicrosoftWindows;
- TakermpunoxenuitMicrosoftOffice (Open Office, Libre Office).
OcHoBHOe 000pyAOBaHHE Y4E€OHOW AayAUTOpPUHM HJs MpaKkTUYecKuX (71a00paTOPHBIX)
3aHITHN:
- pabouune MecTa 00yJaroIINXCS;
- aBTOMAaTHU3WPOBaHHBIE paboure MecTa 00yJarolIUXCs;
- pabouee MeCTO MPEero/1aBaTelis;
- MapkepHas (WA MeIoBas) J0CKa.
-  MYJIbTUMEIUHHOE 000PYIOBaHHE.
[TporpamMmmHOe obecrieueHue:
- OC Microsoft Windows;
- TTakermpunoxenuit Microsoft Office (Open Office, Libre Office).
- Microsoft Visual Studio;
- CYBJ: SQLServer, MySQL, PostgreSQL,;
- Notepad++;
- Git;
- MicrosoftVisio(DIA).

3.2. UupopMannoHHOe oOecnedeHne peajn3aui NporpaMmMbl
OcHoBHas JIMTEpaTypa

1. KobGenes, O.A. DnekrponHas komMmepuus : yueOHoe nocobue / O.A. Kobenes ; mox per.
C.B. Iluporosa. — Mockaa : JlamkoB u K°, 2018. — 684 c. : mwi1. — Pexxum goctyna: mo momnucke. —
URL: http://biblioclub.ru/index.php?page=book&id=496127 (mara obpamenus: 01.09.2020). —
bubmmorp. B kH. — ISBN 978-5-394-01738-4. — TekcT : 2IeKTPOHHBIH.

2. Banbke, A.A. DnexkTpoHHBIE cpeacTBa cOopa u 00paboTku WH(poOpManuu : ydeOHOE
nocobue / A.A. Banbke, B.A. 3axapenko ; Munodpnayku Poccun, OMCkuii rocyqapCTBEHHBIH
TeXHUYeCKUi yHUBepcuTeT. — OMck : OMCKHMH TOCYAapCTBEHHBIM TEXHUYECKUN YHHBEPCUTET
(OMI'TY), 2017. — 112 c. : Tabm., cxem., wi. — Pexxum nocryna: mo mommucke. — URL:
http://biblioclub.ru/index.php?page=book&id=493448 (mara o6pamenus: 01.09.2020). -
bubmmorp. B kH. — ISBN 978-5-8149-2519-0. — TeKcT : 2eKTPOHHBIH.

3. Pa6omanko, b.B. Mogenu mnpuHATUS pelIeHWH NpU NPOEKTHPOBAHUHM CHUCTEM cOopa
JTaHHBIX : yaeOHoe mocobue : [16+] / b.B. Psbomanko ; FOxHbI# denepanbHblii YHUBEPCUTET. —
PocroB-na-Jlony ; Taranpor : KOxubiii penepanbubiii yausepcuter, 2019. — 98 c. : uin. — Pexum
nocrymna: mo moamucke. — URL:http://biblioclub.ru/index.php?page=book&id=577904 (mara
obpamenus: 01.09.2020). — bubGmuorp. B kH. — ISBN 978-5-9275-3179-0. — Tekcr

3JIEKTPOHHBIN.

JdomosHuTEIBbHAS JIUTEPATYPa
1. Ponpirun, A.B. Uadopmatuka. MS Office : yue6HOoe mocobue : [16+] / A.B. Poapirun ;



HoBocubupckuii  rocygapCTBEHHBIM  TEXHWYECKWM  yHUBepcuTeT. —  HoBocuOupck
HoBocuOupckuii rocynapcTBeHHBIH TeXHHYeckuil yHuBepcuter, 2018. — 95 c. : Tabm., ui. —
Pexxum pocryma: mo moammcke. — URL:http://biblioclub.ru/index.php?page=book&id=573861
(mata obOpamenus: 01.09.2020). — bubmuorp. B kH. — ISBN 978-5-7782-3638-7. — Tekcr
:3JIEKTPOHHBI

2. Kucenes, I'M. HWupopmanoHHBIE TEXHOJIOTMH B MEAarOrHYECKOM 00pa30oBaHUU
yuebnuk / .M. Kucenes, P.B. boukoBa. — 3-e u3s., crep. — Mocksa : [lamkos u K°, 2020. — 304
c. : w1 — (YueOHble u3manus s OakanaBpoB). — Pexkum moctyma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=573270(nara  obpamenus:  01.09.2020). -
bubmuorp.: c. 297 - 299. — ISBN 978-5-394-03468-8. — TekcT : 2IeKTPOHHBIN.

3. Kemnexep, 1. Hayka o gannbsix: 6a3oBbrii kype : [16+] / 1. Kennexep, b. Tupau ; Hayu.
pen. 3. MamenwspoB ; niep. ¢ anri. M. bemoronosckoro. — Mocksa : Anbruaa [Ta6mumep, 2020.
- 224 c¢. : cxem.,, Tabm. — Pexum gmoctyma: mo moamucke. —  URL:

http://biblioclub.ru/index.php?page=book&id=598235 (mata oGpamenus: 01.09.2020). — ISBN
978-5-9614-3170-4. — TekcT : 2IEKTPOHHBIN.

Pecypcbl  uH(pOpManMoHHO-TEIEKOMMYHUKAIMOHHON cetu  "MHTepHer", HeoO0XoauMmble s
OCBOEHUS AMCUUILINHBI (MOJTYJIs)

Ne

w WuTtepHer pecypc (aapec) Onwucanue pecypca

1. http://citforum.ru/ IT-nopran «Cepsep UudpopmarmonHbix TexHOIOTHII;

2. https://habrahabr.ru/ pecypc aist IT-crieranucTon

3. http://stackoverflow.com/ caifT BOompocoB 1 0TBeTOB It IT-crienuaincros;

4. http://www.firststeps.ru [lepBbie marm — CailT, MOCBSIIEHHBIH HAYMHAIOUIM
NporpaMMHCTaM. Y YeOHUKH ¥ HHCTPYKIHH
JUIL 10 s3bIKaM TMPOTPAMMHUPOBAHUS, AITOPUTMaM M
UCIIOJIb3yEeMBIM NPOTOKOJIaM. Bompock! 6e30macHoCTH.

5. http://www.intuit.ru WuTepHeT-yHuBEpCcUTET WH(OPMAIIMOHHBIX TEXHOJIOTHIMA
(MHTYUT)

4, KOHTPOJIb 1 OHUEHKA PE3YJIbTATOB OCBOEHMUS
YYEBHOM AN CIUATIINHBI
Pes3ynvmamul 00yuenus, Kpumepuu ouenxu Dopmol u Memoowvl
noonexcauwjue npogepke OUeHKU

Ilepeuens 3nanuil, oceausaemvix ¢ | «OTIUIHOY - TEOPETHUECKOEC [TrcbMeHHBIN 1

PAMKAX OUCYUNTIUHBL. coziep’KaHue Kypca OCBOSHO YCTHBIH OMPOCHI

31 METO/IBI MIOJIHOCTBIO, 03 Mpo0enoB, ymeHus: | TecTupoBaHue

MHTEIUICKTYaJIbHOTO aHanu3a | cpOpMHUPOBAHBI, BCE Jloxaprl

JTAHHBIX (BKITFOUAs UX | IPETyCMOTPEHHBIE TPOTPAMMOi Pemenue 3amau

npeoOpa3oBaHUE M OYKCTKY, | y4eOHbBIC 3aJJaHUs BBITIOIHEHEI,

paborty c NPOIMYIICHHBIMU | KAYECTBO UX BBIOJHEHUSI OIIEHEHO

3HAQYEHHUSIMH, OCHOBHBIE CITOCOOBI | BBICOKO.

BU3YyaTH3alUH JAHHBIX, | «XOpOIIO» -  TEOPETUYECKOE

KOPPEISILIMOHHBIN aHaIN3, IOWCK | COACpIKaHUE Kypca OCBOEHO

HEJTMHEWHBIX acCOIUaIIAi); MOJIHOCTBIO, oe3 mpo0eoB,

32 BO3MOXKHOCTH aJITOPUTMOB | HEKOTOPBIE YMEHUSI CPOPMHUPOBAHBI

MAITHHHOTO 00Y4EHHUSI; HEJIOCTaTOYHO, BCC

33 KJIaCChl 33/1a4, PeIaeMbIX C | MPEAYCMOTPEHHBIE

TTOMOIIIBIO QITOPUTMOB | porpaMMoii ydeOHbIC 3aJaHus




MaITHHHOTO 00YJYCHHUSI.

Ilepeuens ymenuil, oceausaemvix 8
PAMKAX OUCYUNTIUHDL.

Vi [IPOBOJIUTH aHAJIU3 JAHHBIX

y2 NPUMEHSATh Ha MPAKTUKE
QIITOPUTMBI MalIHHHOTO
o0y4eHUs;

v3 000CHOBAaTh  IPUMEHEHHUE
TOTO WIM HHOTO  alIropuTMa
MaIIMHHOIO o0y4yeHHs JUISL

peICHUA KOHerTHOﬁ 3aJa4u.

BBITIOJTHEHBI, HEKOTOPBIC BHIBI
3aJlaHU¥ BBIITOJTHEHKI C OIUOKaMHU.
«Y IOBJIETBOPUTEIEHO -
TEOPETUYECKOE COZIepKaHue Kypca
OCBOCHO YaCTHYHO, HO TIPOOEIIbI He
HOCSAT CYIIECTBEHHOT'O XapakTepa,
HEOOXOUMBbIC YMEHHUSI pabOTHI C
OCBOEHHBIM MaTEPHAJIOM B
OCHOBHOM C(hOPMHUPOBAHBI,
OOJIBIIMHCTBO MPETYCMOTPEHHBIX
porpaMMoi 00ydeHHs yu4eOHBIX

3aJJaHUii BBIIIOJIHEHO, HEKOTOPBIE U3
BBIITOJTHEHHBIX 331aHUH COAeprKaT
OLLIMOKHU.

«HeynoBneTBOpUTEIEHOY -
TEOPETUYECKOE COJEp)KaHUe Kypca
HE OCBOCHO, HEOOXOMMbIE YMEHHS
HE C(OPMHPOBAHBI, BBHIIOJHEHHBIE
ydeOHbIE  3aJaHus coziepKar
rpyObIe OIIHOKH.

B pPE3yiabTaTe OCBOCHU AUCHUILIMHBI 06yqa}01unﬁc;[ HAOJIKEH OCBOUTH CICAYIOIINC

KOMIICTCHIIUN :

OK 02. OcymiecTBisTh MOWCK, aHAIW3 W HMHTEpHIpeTanuio HHPOpMalU, HEOOXOAUMOHW IS
3¢ GEKTUBHOTO BBITOTHEHHS 337129 TPOPECCHOHATBHOMN NesITETLHOCTH.
OK 09. Mcnonbs3zoBaTh MHGOPMAIIMOHHBIE TEXHOJIOTUH B MPOPECCHOHATBHON AESITEIbHOCTH.

Onuncanue nokasareJieid 1 KpUTepUeB OLlEHUBAHUS KOMIIETEHIIHM

[Tokaszarenu Kpurepun onieHMBaHNs KOMIIETEHITUI [MIxana
OLICHUBAHMS OLICHUBAHHUS
[Tonnmanue Nwmeer 0a3zoBble 00mMe 3HAHUSA B paMKax Juana3oHa | MUHUManNbHBIN
CMBICTIa BbIIENIEHHBIX 3a7a4 (1 G6arn) YPOBEHb
KOMIIETEHIIUH [lonumaer (akThl, NPUHLMIBIL, MPOLECCHl, OOIIHE
NOHATUS B THpeAenax obnactu wuccaenoBaHus. B | ba3oBblil ypoBeHb
OOJIBIINHCTBE CIIy4aeB croco0eH BBISIBUTh
JIOCTOBEpHbIE HCTOYHMKHM HHpopManuu, obpaboTats,
aHanu3upoBaTh UHMopmaruio. (2 Gana)
Nwmeer (akTuyeckue U TEOpPETUUYECKHE 3HAHHS B
mpenenax oOJacTH HUCCIENOBaHMS C MOHMMaHuWEM | Bwicokuit  ypo-
rpaHuIl TpUMeHUMOcCTH (3 6asa) BEHb
OcBoenue  kom- | Hanmnume  OCHOBHBIX  yMmMeHHMH, TpeOyemblx s | MUHUMAaNIbHbIN
METEHINH B | BBIIOJIHEHUSI TPOCThIX 3anady. CrocoOeH NpUMEHSTH | YpOBEHb
pamMKax M3yuyeHUs | TOJIbKO TUIMYHbIE, HanboJjiee 4YacTO BCTpeYarolIHecs
y4eOHOi npueMbl  TO  KOHKpETHOM  chopMymupoBaHHOM
IUCIIAILINHBL (BeImENIEHHOM) 3amaue (1 6amn)

Nmeer nuamna3oH NpakTHYECKUX YMEHUH, TpeOyembIxX
JUIS pellieHusl OINpeeNieHHbIX mpobieM B obnactu
uccrnenoBanus. B OosbIIMHCTBE cily4yaeB CHOCOOEH
BBISIBUTH ~ JTOCTOBEPHBIE HCTOYHUKH WH(POPMAIINH,
00paboTaTh, aHATM3UPOBaTh HH(popMaIHio. (2 6asuia)

NmMeer mMpokuil auama3oH NPAKTUYECKUX YMEHUH,
TpeOyeMbIX JJIsl Ppa3BUTUS TBOPUYECKUX pELICHHUH,
a0ctparupoBanusi npoosieM. CrnocoOeH  BBISBISITH

ba30BeIil ypOBEHB




npoOieMbl M yMEEeT HaxoIuUTh CHOcoObl perieHus, | Beicokuit  ypo-
MPUMEHSASI COBPEMEHHBIE METOABl M TEXHOJOTHH. (3 | BEHb

OaJa)
Crnioco6HOCTB Crocoben pabotate mnpu mpsiMOM  HaOdroneHUH. | MUHUMAaIBHBIN
PUMEHSATH Ha | CriocoOeH MPHUMEHSTh TEOPETHYECKWE 3HAHMUSA K | yPOBEHb
MPAaKTUKE 3HAHUS, | PEIICHUIO KOHKPETHBIX 3a1a4. (1 6am)
MOJTy4EHHbIC B | MoxxeT B34Th Ha ce0sl OTBETCTBEHHOCTH 32 3aBEPILCHUE
Xo7e U3y4deHUs | 3aad B  HCCICJOBAaHMM, IPUCIOCAOINBAET  CBOE
JHMCIUTIITHBI MOBEICHUE K OOCTOSATENBCTBAM B peIIeHHH NpobieM. | ba3oBblii ypoBeHb

3aTpyHSETCS B PELICHUU CIIOXHBIX, HEOPAUHAPHBIX
npobseM, He BbLAEHSET TUIHMYHBIX OIIMOOK U
BO3MOJKHBIX CJIOKHOCTEM IIPU PEIICHUM TOW WM WHOU
npobsieMsl (2 6aia)

CriocobeH  KOHTpOIUpOBaTh  paboTy, HPOBOJIUTH
OLIEHKY, COBEpLICHCTBOBATh JEHCTBUA pabOThL. YMeer
BbIOpaTh 3¢ (EeKTUBHBIA TpUEM peHieHus 3agad 1o | Beicokmit  ypo-
BO3HHUKAIOIIKMM Mpoodsiemam. (3 Gasia) BCHb

5. METOAUYECKHUE YKA3ZAHUA JJIS OBYYAIOIIIUXCSA 11O OCBOEHUIO
JANCHUITJIMHBI

MeToauueckne yKa3aHus 110 BBIITOJIHEHUIO JIEKIMOHHBIX 3aHATUN

Hanmcanue xoHCHeKTa JIEKIUH: KPaTKO, CXEMAaTHYHO, IOCIEIOBATEIbHO (UKCHUPOBATH
OCHOBHBIC TI0JIOKEHUS, BBIBOJbI, (OPMYIMPOBKH, OOOOILIEHMS; MOMEYaTh BaXKHbIE MBICIH,
BBIICTISITh  KIJIIOUEBBIE CJIOBA, TepMHMHBI. [IpoBepka TEpMUHOB, NOHATUH C TIOMOIIBIO
SHIMKIIONEUH, cI0Bapel, CIPaBOYHUKOB C BBIIMCHIBAHUEM TOJKOBaHWH B TeTpajb. O003HAUNUTh
BOIIPOCHI, TEPMHUHBI, MaTepuall, KOTOPBIA BBI3bIBAET TPYAHOCTH, IOMETUTh U MONBITAThCA HANTH
OTBET B pEKOMEHJyeMol mureparype. Ecim camocTosTenbHO He yhaercs pa3obpaTbcs B
MaTepuaie, Heo0XoAUMO c(hOpMyJIMPOBaTh BOIPOC M 3aJaTh MPENOAABATENI0 HA KOHCYJIbTALINY,
Ha IPaKTHUYECKOM 3aHATHH.

MeTtonnyeckue yka3aHusl 110 BBIITOJIHEHUIO TPAKTUYECKUX 3aHATUN

[TpopaboTka paboueil mporpamMMsl, yaessist 0co000e BHUMaHUE 1IeIsIM U 3a/1a4aM CTPYKTYpe
U COAEpX aHUI0 TUCUUIUIMHBI. KOHCIEeKTHpoBaHME MCTOUYHUKOB. PaboTa ¢ KOHCIIEKTOM JIEKLIUH,
MIOJIFOTOBKA OTBETOB K KOHTPOJILHBIM BOIIPOCaM, MPOCMOTpP PEKOMEHyeMO JIUTepaTypsl, padora
C TeKCTOM (yKa3aTb TEKCT M3 HMCTOYHUKA U 1p.). IIpocnymuBanue aynmo- v BHJEO3amHMCceN IO
3aJJaHHOI TeMme, pellleHrne pacueTHO-TpaMuecKuX 3aJaHui, perIeHue 3a/1ad o aropuTMy U Jp.

Meronuyeckue yKa3aHHMsl IO BBIIOJHEHUIO NPAKTHUECKUX padOT/MHAMBUAYAIbHBIX
3aJaHuN

3HAKOMCTBO C OCHOBHOM U JIOMOJHUTEIBHOW JIUTEpaTypoH, BKIIOYas CIPAaBOYHbIE
U3JIaHNs, 3apyOe’KHble HCTOUYHUKU, KOHCHEKT OCHOBHBIX IOJOXEHHH, TEPMHUHOB, CBEICHUH,
TpeOYIOUINX ISl 3aIIOMUHAHUS U ABJISIOIIMXCSI OCHOBONOJArarolMu B 3Toil Teme. CocTaBieHue
aHHOTALMH K IPOYUTAHHBIM JIUTEPATYpHBIM HCTOUYHUKAM U JP.

Meroanueckue yka3aHusl 0 BBITOJIHEHHIO JOKIIA/I0B

Hoxknan: Ilouck nutepaTypbl U cocTaBieHue Oubauorpaduu, UCIONb30BaHUE OT 3 710 5
Hay4yHBIX paboT, M3JI0XKEHHE MHEHMsI aBTOPOB M CBOETO CYXAECHUS 1O BBIOPAaHHOMY BOIIPOCY;
U3JI0’KEHUE OCHOBHBIX aCIEKTOB MPOOIEMBI.

Jlokiiag mo Teme - 3T0 U3ydyeHue HayyHO!, yueOHOW, HOPMAaTUBHOM U IpYroi JUTEpaTyphl.
Ot0op HeoOXoauMoro warepuana; (GOPMHPOBAHHE BBIBOJOB M pa3paboTKa KOHKPETHBIX
pEeKOMEHJalMi IO pEeHIeHUIO MOCTABJIEHHOW Ied M 3aJauyd; NPOBEACHHE MPAKTHUECKUX
HCCIIEIOBAaHMM 1O JAHHOM Mpo0bJieMe UM BOIPOCY.

MeTtoauyeckue ykazaHus 1o NOAr0TOBKe K 3a4eTy.

Haubosiee OTBETCTBEHHBIM 3TAalloM B OOYYEHHUHU CTYAEHTOB SBISETCS SK3aMEHAI[MOHHAas
ceccust. Ha Hell CTyNeHTBhI OTYMTHIBAIOTCS O BBINOJHEHHHM Y4eOHOU mporpammbl, 00 ypOBHE H
o0beMe TOJYYEHHBIX 3HAaHMHA. OTO TOCYJapCTBEHHAs OTYETHOCTb CTYICHTOB 3a IEPHOA




oOy4eHwus, 32 U3y4eHUE yUeOHOW TUCIIUIUINHEI.

3a710roMm yCcHemHOro mNpPOXOXJAeHHSl KOHTPOJIsl SIBJIAKTCH CHCTeMaTH4YecKHe,
A00pOCOBeCTHBIE 3aHATHS CcTydeHTa. OJHaAK0 3T0 He HCKJIKYAeT He00X0AMMOCTH
crnenuaJbHON padoThl nmepesa ceccueil U B nepuoja caaum 3avera. Cnenuduueckoii 3axaveit
CTyJIeHTa B IMePHOJ JK3aMEHAIMOHHOI cecCHU SIBJISIIOTCS IOBTOPeHHE, 00001IeHHe U
CHCTEeMATH3ALMs BCero MarepuaJia.

B mnpounecce moBTOpeHHMSI AHAJIU3MPYIOTCA M CHCTEMATU3UPYKTCH BCe 3HAHUA,
HAKOIJICHHbIE NPH HM3YYeHHH MPOrPAMMHOIO MaTepuajia: JaHHble Y4eOHUKA, 3aNHUCU
JIEKIIM, KOHCNIEKThI NMPOYNUTAHHBIX KHHUI, 3aMEeTKH, ClAeJaHHbIe BO BpeMsi KOHCYJIbTAUM
WA CEMUHAPOB, U JIP.

KoncyabTanmu, KOTOpble NMPOBOAATCS sl CTYJA€HTOB B NMEPHO/ IK3aMEeHAUMOHHOM
ceccum, He0OXOIMMO MCIOJIL30BATh JIsl YIIyOJIeHusl 3HAHUM, 1Ji151 BOCIIOJIHEHNsI MP00eJioB
H JUISl pa3penieHusi BceX BOSHUKIIUX TPYAHOCTEH.

[Tpu mOATOTOBKE K KOHTPOJIFO HEOOXOAMMO €IIe pa3 MPOBEPUTH ce0sl HA TPEIMET YCBOCHHUS
OCHOBHBIX KaT€TOpU U KJIFOUYEBBIX MTOHATHI Kypca.

6. OLEHOYHBIE CPEJCTBA U KOHTPOIbHO-U3MEPUTEJIbHBIE
MATEPHAJIBI JIJ1S1 HPOBEJEHMS TEKYIIETO KOHTPOJISI IO YYEBHOI
JTUCUMIIINHE

6.1. OueHo4HbIe cpeACTBA 1JIsl MPOBEAEHHA TEKYIIEr0 KOHTPOJISI N0 y4eOHOT
JUCIHUILTHHE

Tema 1. Bosbue 1anHbie n MamuHHoe ooyuyenune(OK 02, OK 09)
Bonpocwl k obcyarcoenuro:

OO1ast mocTaHOBKA 33]]a4i MAIIMHHOTO O0yUYeHUSI.

OO6yueHnue ¢ yuuteneM u 0e3 yuurtessi, 00y4eHHE C MOKPEIIICHUEM.

3anaun Ki1accu(UKai, BOCCTAHOBICHUS PETPECCHH, IPEACKa3aHMsL.

Mogaenu anropuTMoB.

IIpusnaku. Tumel NpU3HAKOB.

[TonsTue QpyHkunoHaNa KayecTBa.

BeposiTHOCTHAs MOCTaHOBKA 331auu.

Onenka o0o01aronei crnocoOHOCTH.

ITpobnema nepeoOyueHusl.

0. Kpurepuu orieHKH KadecTBa pabOTHI alTOPUTMOB MaImHHOTO 00y4deHus. ROC-kpuBsbie.

1. ITpumMeps! MPAKTUYECKUX 3a7]a4 MAIIMHHOTO O0yUeHUSI.
Ipaxmuuecxue 3ansimus (1abopamopmvie pabomul):

[TepBuuHbIil aHanu3 JaHHBIX ¢ OnOIMOTEeKOM Pandas.

2. BusyanbHBII aHaMM3 JaHHBIX ¢ OnbroTekamu Seaborn u Matplotlib.

RRoOoo~NoOR~WNE

=

Jlabopatopnast pabGora. IlepBuuHbli aHanM3 JaHHBIX C OmOmmorekoi Pandas
(mpenobOpaboTtka qanHbIX B Pandas).
[Inan:
1.Ucnonb3oBanne Phyton st anann3a JaHHBIX.
2.0cuosubieOnOMOTeKHPhyton: Scikit-learn, NumPy, SciPy, matplotlib, pandas.
3. AuctpubytuB Anaconda.
4.Pandas: 0a30BbIe METOIEI.
5.Pandas: unaekcanus 1 U3BJeUEHUE TaHHBIX.
6.Pandas: npumeHnenne QpyHKIUHN K sueiikam, CTOJIOIaM B CTPOKAM.
7.Pandas: rpynnupoBka 1aHHBIX.
8.Pandas: TaGnuIIel COMPSHKEHHOCTH.
9.Pandas: cBoHBIC TAOIUIIBI.
10.DataFrame B Pandas.
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Bompocsr:

1.ITouemy si3p1kPhyton?

2.JInst wero ucnomnb3yercst Ondimoreka NumPy?

3.Jlns1 wero ucnonb3yroTcs ounbauoTeku SciPy, matplotlib, pandas?

4.Kak BBIIOJHIECTCAMHICKCAIUS U U3BJIeueHne JanHbixBPandas?

5.Kak BeImosHsieTcArpynnupoBkaganubixsPandas?

6.J11s1 uero npuMeHsoTcaTabaubIconpsokeHHocTUBPandas?

7.Kak BeInoHsETCS 3arpy3ka gaHHbiX B DataFrames 6ubnuorexe Pandas?
8.Kaxk BeimounnsieTcst qoctyn K cronbinam DataFrames Oubnuoreke Pandas?

Camocmosmenvuas ~ paboma: W3YYCHHETEOPETUYECKOTO  MaTepualia, IOATOTOBKA
JIOKJIAI0B.

Tema 2. PacueTrHble 00beKThI KOHpUrypamuun. Peructpsi pacuera(OK 02, OK 09)
Bonpocwt k obcyarcoenuro:

O06001IeHHBIN METPUYECKUH KIacCU(UKATOP.

Bunbr MeTpuk.

Meron Onmxaiiiiero cocena.

Anroput™ K-Omxaimmx cocenei.

B3Bemennas Bepcus anropurMa k-0mmkaimmmx cocenei.

Meton oxHa [Tapzena. Metoa noTeHIMANBHBIX (YHKIHI.

[TonsiTue sTanoxa.

Otctynsl U KIaccuukanus o0bEKTOB.
Ipaxmuueckue 3ansmus (1abopamopnuvle pabomut):Knaccudukanus, 1epeBbs peIICHHH 1

MeTOJT ONMKaANIINX cocenen

ONoGa~WONE

JlabopaTtopHas pabora. MeTpudeckue MeTobI Kiaccudukanuu B Scikit-learn.
[Inan:

1.MeTpuueckre MeTOIbI KJIacCU(PUKALINU.

2.1Ipu3HaKoBbIE ONKCAHUS OOBEKTA.

3.I'unore3a KOMIaKTHOCTH.

4.MeTpuku, BUIbI METPUK.

5.BecoBas EBknnaoBa MeTpuka, MeTpuka MUHKOBCKOTO.
6.MacmrabupoBaHue NpU3HAKOB.

7 Metonx k Onrxaiinx coceeii.

8.PeammzanuskNN Briaccesklearn.neighbors.KNeighborsClassifier.
9.Kpocc-Banuaanusi.

10.AnropuTM BBINOIHEHUS KPOCC-BATUAALIMHU 10 OJIOKaM.
11.Bbruncnenne omuOKu Ha pa3OUCHUSX.

Bompocsr:

1.B ueM nnes runoTe3sl KOMITaKTHOCTH ?

2.B ueM cocTouT cMBICI 00Y4EHUS B METPUUECKUX METOAax?

3.Jlns gero ucmons3yercs oubnmuoreka Scikit-learn?

4.J171s1 4ero BBIMOTHSIIOT MacIITaOUpOBaHKE MPU3HAKOB?

5.Kak 00bIYHO BBIOJHSAETCS MacITaOMPOBAaHUE KOJMYECTBEHHBIX TPU3HAKOB?
6.B kakom kmacce Scikit-learn peannzoBan metoa KNN?

7.Kakoii mapamerp Merona k OmmkalImmx cocCenei, 3aJaeT YMCIO0 COCEACH ISl MOCTPOCHMS
poruosa?

8.B uem cMpIcTKpOCC-Basanum?

9.Kak Beiuucnsiercst Becopast EBkinugoBa metpuka?

10.ITpuBenute hopmyny Metpuku MunkoBckoro. Uto sBisieTcs ee mapameTpom?

11



Camocmosmenvnas  paboma: W3YYCHHETEOPETUYECKOTO  MaTepualia, IOATOTOBKA
JIOKJIaI0B.

Tema 3. Jloruueckne MeToanl kiaaccupuxkannu(OK 02, OK 09)
Bonpocwt k obcyacoenuio:

OCHOBHBIE TPUHITUIIBI TOCTPOCHUS IOTUIECKUX AITOPUTMOB KJTacCU(DUKAIIIH.

2. Kpurepun uHQOpPMATUBHOCTHU: IPOCTHIE KPUTEPUU, CTATUCTUUECKUM KPUTEPUHA,
SHTPONMUHBIA KPUTECPUH.

3. Anroputm noctpoenus aepesa ID3

IIpaxkmuueckue 3anamus (1abopamophvie pabomot):

Jloructuueckas perpeccus U cilyqaiHbli jiec.

2. Jluneiinas perpeccusi, Lasso u RF-perpeccusi.

3. TlocTtpoenue u oTOOp MPU3HAKOB

=

=

JlaGopaTopHas pabota. JlepeBbs penieHnii. BaykHOCTh MpHU3HAKOB

IInan:

1.Jlornueckast 3aKOHOMEPHOCTb.

2.OCHOBBI BOIIPOCHI MTOCTPOCHHUS JIOTHUECKHUX aJITOPUTMOB KIIaCCHU(DHUKAITUH.
3.0npeneneHue OMHAPHOTO PENIAIOIICTO JepeBa.

4.Peanu3anus peniamommx epeBbeBB oudmuoreke scikit-learn.

5.Ba)XHOCTb IPU3HAKOB.

6.[Ipomycku B JaHHBIX.

Bompockr:

1.B kakmx kmaccax scikit-learn peanmsyrorcs pemiaromue JepeBbs I 3a1ad Kiaccuukanuu
u perpeccun?

2.C nomompbto kKakoi ¢yHkuuu scikit-learn peanusyercss oOydeHHME MOJENM PEIIAIOIINX
JIEPEBHEB?

3.Kakast mepeMeHHasi COJIEPKUT MacCHB "BaXKHOCTEH'" TIPU3HAKOB?

4.C noMoIbi0 Kakoil PyHKIIMM MOYKHO TIPOBEPUTD, SBISETCS JIM YUCIIO0 nan?

5.OCHOBBI BOIPOCHI IOCTPOCHUS JIOTHIECKHUX aJITOPUTMOB KIacCHU(UKAITIH.

6.0mpeneneHre OMHAPHOTO PEUIAIOIIETO epeBa.

7.Peanu3anius perraronux aepeBbeB B onbnmroTeke scikit-learn.

8.BaxkHOCTH PHU3HAKOB

Camocmosmenvras pa60ma: N3YUCHUCTCOPECTHUICCKOI'O Marepualia, IOATOTOBKA
JOKJIaa0B.

Tema 4. Ilepepacuersi(OK 02, OK 09)
Bonpocul k ob6cysicoenuio:
3aBUCHMOCTB IO MIEpepacyerTy.
CrangaprHas TabnuuHas yacte «Bemymue Buabr Pacueray.
O6mbexT koHpurypanun «Ilepepacuer».
OOBekTHast MOJIeNb PabOoThI C IEPEPaACUETOM.
3anpoc 1sl MOTy4eHHs] HEOOXOIUMBIX JaHHBIX 3alHCel, MOANIEKAIUX [TepepacueTy
Ipaxmuueckue 3ausmus (nabopamophsie pabomat):
JIuneiHble MOJEeNN KIIACCU(PUKALIMU U PETPECCHH.
Jloructuueckas perpeccus U Ciy4aiHblil Jec.
JIuneitnas perpeccusi, Lasso u RF-perpeccusi.
[TocTpoenue u 0TOOpP MPUZHAKOB.

agrownE

el oA
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JlabopaTtopHas pabora. Jlnneitnas knaccudukanus. Hopmanuzaius npu3HaKoB.
[Lnan:

1.JIuHeliHpIe aNropUTMBI Ki1acCU(PUKAIIUHN.

2.IlepcenTpoH.

3.Hopmanuzanus npusHakoB. CTaHnapTH3aIus MPU3HAKOB.

4.Peanu3anus JIMHEWHBIX Ki1accudukaTopoB B Onbnmoreke scikit-learn.
5.Metpuka KayecTBa.

6.MeTo]1 OTIOPHBIX BEKTOPOB.

7.0nopHBIC OOBEKTHI.

Bomnpocksr:

1.ChopmynupyiiTe MOCTAaHOBKY 3a/1a4¥l TUHEHHON KIIaCCU(PUKAIIUH.

2.Kak BBINOJHSAETCA CTaHJAPTU3aLUs IPU3HAKOB?

3.B kakom kiacce scikit-learnpeanu3syercst nepcentpon?

4.JIns yero ucnosb3yercs pyHkius sklearn.metrics.accuracy score?

5.Kakum kaccoMm ya00HO BOCIIOJIB30BATHCS ISl CTAaHAAPTU3AIMHN TPU3HAKOB?

8.Ha urto HampaBiieH (YyHKIIMOHAJ, KOTOPBIM OH ONTHUMH3UPYET METOJl OMOPHBIX BEKTOPOB?
Kakue 00beKThl Ha3bIBAIOT OMOPHBIMU

Camocmosmenvuas pa60ma.' HU3YUCHUCTCOPECTHUICCKOIroMaTepualia, IIOoAroTOBKa
JOKJIaa0B.

IIpumepHBbIe TEMBI 10KIA10B
1. OnHTONOrMM M OHTOJIOTUYECKHE CHCTEMbl. MOJENM OHTOJIOTMM U  OHTOJOIMYECKOH

CHCTEMBI.
2. 3anava knaccuuKanuu. MeToJbl MOCTPOEHUS JIepeBbeB pelieHus. Mertonuka «pasjensii u
BIJIACTBYI».
3. 3anmava knaccupukanuu. MeToabl MOCTPOEHUS JIEPEBbEB peEIIeHUI. AJITOPUTM HOKPBITHUS.
4. 3anaua kinaccupukauuu. Meroasl HOCTpOeHus AepeBbeB peweHuit. Anroputm 1D 3.
5. 3anaua knaccugukaui. MeToabl oCcTpoeHus JiepeBbeB pemieHnil. Anroputm C4.5
6. 3amaua knaccupukanuu. MeTOABl TIOCTPOCHHUS TPABWII KiacCU(UKAUU. AJTOPUTM

nmocTpoeHust 1 —mpaBui
7. 3anaua knaccuduranuu. MeToibl mocTpoeHus mpaBui kinaccudukarun. Meroa NaiveBayes.
8. 3amaua knactepuzanuu. AnroputM k-means.
9. 3anmaua xnacrepuzanuu. Anroput™ Fuzzy C-Means.
10. 3amaua knacrepuzanuu. Anroputm EM.
11. UudopmanronHslii mouck B Tekctax. InformationRetrieval.
12. ouck acconmaTUBHBIX IpaBUI. AJITOpUTM Apriori.
13. CexBeHUManbHbIA aHau3. Anroput™ AprioriALL.
14. CexBenuunanbabiiananus. Anroputm GSP.
15. MeTobI KacTepu3alii TEKCTOBBIX TOKYMEHTOB.
16. 3agaua aHHOTUPOBAHUS TEKCTOB. METO/IbI U3BJICUEHUS ()PArMEHTOB JIJISI aHHOTAITHH.
17. IIpeoGpazoBanue MTF.
18. Anroputm cxxatust BWT.
19. Anroputm noctpoeHus 1-mipaBuII.
20. Metox Naive-Base.
21. TIporHO3UpOBaHNE BPEMEHHBIX PSIOB.

6.2. KOHTPOJIbHO-U3MePHUTEIbHbIE MATEPHAJIBI /151 IPOBeeHUs TEKYIETOKOHTPOJIs
10 y4eOHOH JUCHHILINHE
IIIkaja oneHKH Ui NMPOBEACHHUS TEKYILIEero KOHTPOJIs 10 y4eOHOM NUCHUILIMHE BYCTHOM

popme

‘ Ne ‘ OueHka 3a OTBET ‘ XapakTepUCTUKA OTBETA

13



/11

OTIIMYHO

- IIOJIHO PACKpPBITO COJEpKaHUE MaTEpUAIIa;

- Marepuall H3JIOKEH TI'PAMOTHO, B OIPEICICHHON JIOTHYECKOU
[IOCJIEI0BATEIbHOCTH;

- TOYHO MCIOJIb3yeTCs TEPMUHOJIOT U,

- II0Ka3aHO YMEHHME HIUIFOCTPUPOBATH TEOPETUYECKUE IIOJIOKEHUS
KOHKPETHBIMHU IIPUMEPAMH, IPUMEHATh UX B HOBOM CUTYyallUU;

- IPOJEMOHCTPUPOBAHHBIC 3HAHUA M YMEHUSA IIO3BOJIAIOT Ca-
MOCTOSTENIBHO PEIIaTh [IOCTABICHHBIC 3a1a4H;

- OTBET NIPO3BYYAJl CAMOCTOSATENIHHO, 0€3 HaBOISAIIUX BOIIPOCOB;

- MPOJEMOHCTPUPOBAHA CIOCOOHOCTh TBOPUYECKU IPUMEHSTh 3HAHUE
TEOPHH K PEIICHHIO MPO(PECCUOHATBHBIX 3a1a4;

- JOIyIICHbl OJHA - JBE HETOYHOCTH IPU  OCBEILUECHHUHU
BTOPOCTEIIEHHBIX BOIPOCOB, KOTOPBIE UCIIPABIIAOTCS 10 3aMEYaHUIO.
- KOJMYECTBO 0aJJIOB 3a OCBOEHHE KOMIEeTeHIui oT 8 10 9

Xopo1io

- BOIPOCHI U3JIArar0TCs CHCTEMATH3UPOBAHO U MTOCIICIOBATEILHO;
- IPOAEMOHCTPHUPOBAHHBIE 3HAHUA M YMEHHS IIO3BOJIAIOT cCa-
MOCTOSITEJIBHO pellaTh IOCTaBJICHHBIE 3aJauyM, OJHAKO TPeOyIOT
OTPEIETICHHOTO KOHTPOJIS;

- TPOJAEMOHCTPUPOBAHO YMEHHUE aHAIM3UPOBATH MAaTE€pUaIl, OJHAKO
HC BCC BBIBOABI HOCAT apFYMCHTHpOBaHHLIﬁ 158 I[OKa?,aTeJIBHI)Iﬁ
XapaKTep;

- OTBCT yIIOBJIGTBOpHGT B OCHOBHOM Tpe6OBaHI/I$IM Ha OIIGHKy
«OTJUYHOY», HO TIPH ATOM UMEET OJMH M3 HEAOCTATKOB: B U3JI0KCHUHU
JIOTIYIIEHbl HeOoJblIMe Mpo0enbl, HE HCKa3HBIIHWE COJIEp)KaHUE
OTBETa; MPHOOPETEHHBI MPAKTHUUECKUU OIBIT, 3HAHUA U YMEHHS
TpeOyIOT HE 3HAUUTEIbHON KOPPEKTHUPOBKU B MPOLIECCE BHIOTHEHUS
3aaHusl; JOMYIIEHBbl OIMOKa WM OoJjiee JBYX HEIOYETOB IMpHU
OCBCUICHUU BTOpOCTCHGHHBIX BOHpOCOB, KOTOpI)Ie JICTKO
HCIIPABJISIOTCS O 3aMEYAHHIO MTPENO01aBaTes.

- KOJUYECTBO 0aJIJIOB 32 OCBOCHHE KOMIICTSHIIHH OT 5 110 7

Y 1oBieTBoO-
PpUTEIBHO

- HENOJIHO WM HENOCIENOBATEJIbHO  PACKPBITO  COHEPKAHUE
MaTepuaia, HO IOKa3aHO oOllee MOHMMaHUE BOMpPOCAa M Mpojie-
MOHCTPUPOBaHbl YMEHMsI, JOCTaTOUHBIE I JAJIBHEHUIIETO YCBOCHUS
MaTepuaa;

- IpU HENOJIHOM 3HAaHUM TEOPETUYECKOIO0 MaTepuana BbISBIECH
HEJOCTATOYHBIM YPOBEHb 3HAHWW W YMEHHUH; CTYJIEHT HE MOKET
IIPUMEHHUTH TEOPETUUECKHUE 3HAHNS HA IIPAKTHUKE;

- KOJINYECTBO OaJIJIOB 3a OCBOEHHME KOoMIleTeHInH oT 3 10 4

Heynosnerso-
PHUTEIIBHO

- HE PacKpBITO OCHOBHOE COZIep KaHUE YUeOHOro Marepuaa;

- 0OHapy»XeHO He3HaHWE WM HENMOHMMaHHe OoblIell miu Hanbosee
BaXHOW yacTH yueOHOro MaTepHarna;

- JIOTIyIEHB! OIIMOKH B ONpEIETICHUN MOHATHH, IPU UCTIOIb30BaHUN
TEPMHUHOJIOTHH, KOTOPBIEC HE HUCHPABJICHBI IIOCJIC HECKOJIBKHUX
HaBOJISIINUX BOIIPOCOB

- OTCYTCTBYIOT HpaKTI/I‘IeCKI/Iﬁ OIlbIT, 3HaHUA W YMCHHA 11O
IpeJlaraeéMbIM CUTYallMOHHBIM BOIIPOCAM WM 33/1a4aM, KOJIHMYECTBO
0anyoB 3a OCBOCHNE KOMIETECHIINI MeHee 3.

- OTKa3 OT OTBETA MJIM OTCYTCTBUE OTBETA

IIIkaja oneHKH I NPOBEACHHUS TEKYLIEero KOHTPOJIA M0 Y4eOHO# JMCUHIIUHE B
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nucbMeHHoil popme

Ne /it Onenica 3 XapaKTepucTuKa OTBETa
OTBET
1 OT1iinyHO Marepuan  pacKpbIT  HOJHOCTbIO,  M3JIOKEH  JIOTUYHO,  0e3
CYIIECTBEHHBIX OLIMOOK, BBIBOJBI JOKa3aTeJIbHbI U OMHUPAIOTCA Ha
TEOPETHUYECKUE 3HAHUS
KonnyecTBo 6amioB 3a ocBoeHHE MaTtepuaia ot 8 10 9
2 Xopotio OCHOBHbBIE TIOJIOKEHUSI PACKPBITHI, HO B HU3JIOKEHUU HUMEIOTCS
HE3HAYUTeNbHbIe OMIMOKM BBIBOABI JOKa3aTelIbHbI, HO COJEpKaT
OT/I€JIbHbIE HETOUYHOCTH
KonnuecTBo 6anioB 3a ocBoeHHE MaTepuaa ot 5 10 7
3 VY nosnerso- W3noxenne  Marepuarza HE  CHUCTEMATU3UPOBAHHOE,  BBIBOJBI
PUTEIBHO HEJOCTAaTOYHO JO0Ka3aTelbHbl, apryMeHTaius crnabas. KomuuectBo
OaJIJIOB 32 OCBOCHUE MaTepuaiia oT 3 710 4
4 HeynosnerBo- | He packpblTo OCHOBHOE cojiep:kKaHHWE MaTepuaia, OOHapy»KEHO He
pUTEIBHO 3HaHUE OCHOBHBIX MMOJIOKEHUN TEMBI.
He cdopmupoBanbl KOMIIETEHIIUU, YMEHHS U HaBBIKU.
KonuyectBo 6amioB 3a ocBoeHue komriieTeHuunit menee 3 OTBeT Ha
BOIPOC OTCYTCTBYET
Kpurepuii oneHKH I10KJI2/10B
Kpurepuit TpeGoBanus K TOKIaay
3HaHWE W TMOHHUMAHHE | - pACCMAaTPUBAEMbIC TIOHATHUS  OINPEACNSIOTCS YETKO U IOJIHO,
TEOPETUYECKOTO MIPUBOJISATCS. COOTBETCTBYIOLIUE TTPUMEPHI,
Marepuaia - HCTIOJIb3YEMBbIE TIOHSITHS CTPOTO COOTBETCTBYIOT TEME,

- CaMOCTOATCIIbHOCTD BBIIIOJIHCHUA pa6OTLI

AHamu3 w
uHpopMauu

OIICHKa

- TPAaMOTHO MIPUMEHSETCSA KaTerOpHs aHAIN3a,
- METOJ0JIOTMYECKH BEPHO MPOBEAECHBI pACUEThl TOKA3aTENEH;

- YMEJIO UCTIONB3YIOTCS PUEMBI CPaBHEHUS U 00O0OIIEHUS IJIsl aHAIU3a
B3aMMOCBSI3U TIOHITHUHN U SIBJICHUMH,

- 000CHOBaHHO MHTEPIIPETUPYETCS TEKCTOBASI HHGOpMAIIHS,

- TaeTCsl TNYHAs OIIeHKa Mpobieme

[TocTpoenne
CYyXKJIEHUN

- U3JI0’KEHHE SICHOE U YEeTKOE,
- IPUBOAMMBIE JI0KA3aTENbCTBA JIOTUYHbI

- BBIJIBUHYTBIE TE3UCHI CONTPOBOXKIAOTCS TPAMOTHOM apryMeHTaIueH,
-IPUBOJATCS pa3IMyYHble TOYKM 3pEHHMs M MX JIM4YHas OLEHKa (Ipu
HE00X0IUMOCTH),

-o0mas ¢opMa M3NOKEHUS TOIYYEHHBIX pe3yJbTaToB U HX
MHTEPIPETALIMA COOTBETCTBYET KaHPy NPoOJIEeMHON HAyYHOU CTaThbU

OueHka

Kpurepuu onenku noknana

«OTIHUYIHO»

1) CTyIeHT JIETKO OPHEHTHPYETCS B COJACPKAHUU TEOPETUYECKOTO M
AQHAJTUTMYECKOTO MaTepuaiia, CBOOOJHO TOJb3YyeTCs IMOHITUHHBIM
anmaparoMm, o00JaaeT yMEHHEM CBA3BIBATH TEOPUIO C TMPAKTUKOM,
BBICKa3bIBaTh 1 000CHOBBIBATH CBOM CY)KJICHHS,

2) 3HACT U MPABUJILHO MPUMEHSET (HOPMYIIBL;

3) 3HaeT M NMpaBUIBHO MPUMEHSET HOPMAaTHBHBIC JTJOKYMEHTBI;

4) pellieHue aHAJIUTUYECKOrO (MPAKTHYECKOTO) 3aJaHus 3alucaHo
MIOHSTHO, AKKYPaTHO, ITOCJIE0BATEIIBHO;

5) n0IroTOBJICH NMPE3EHTAIIMOHHBINA MaTepHall.

«XOpOILLIO»

1) cTymeHT NEeMOHCTPHPYET TIOJHOE  OCBOCHHE TEOPETHUYECKOrO M
AQHAJTUTMYECKOTO0 MaTepuana, BIaJeeT TMOHATUWHBIM ammapaTrom,
OpUEHTHUPYETCSI B H3YYEHHOM MarepHalie, OCO3HAHHO NPHUMEHSET
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3HAHUS ISl PEIICHUs MPAKTUYECKUX 3aJad, TPaMOTHO M3JIaraeT CBOIO
MMO3UIINIO;

2) 3HaeT W MPHUMEHseT (GOPMYJIbl W HOPMATHBHBIC JTOKYMEHTHI, HO
JIOTTyCKaeT HEOOIbIITNE HETOUHOCTH;

3) pellieHre aHATUTHYECKOTO (MPAKTHYECKOr0) 3aJaHMs 3alicaHo, HO
HEJIOCTaTOYHO apryMEHTUPOBAHO;

4) MOATOTOBIIEH IIPE3EHTAIMOHHBIM MaTepuall, HO HEIOCTATOYHO
MTOJTHBIH.

«KYHOOBJICTBOPUTEIIBLHO» 1) CTYACHT ACMOHCTPUPYET HCIOJHOC OCBOCHHE TCOPECTUUYCCKOTO U

AQHAJMTUYECKOTO MaTepuala, IJI0X0 BIAJCET MOHITUHHBIM anmnapaTroM,
IJI0XO OPUEHTHPYETCS B M3YYEHHOM MarepHalie, HEyBEepEeHHO H3Jaraer
CBOIO TIO3UIIMIO;

2) 3HaeT OTAeTabHbIE (OPMYJIBI W HOPMATHBHBIC JOKYMEHTBI, HO
JIOTTYCKAEeT 3HAYUTEIbHbIE HETOYHOCTU B UX IPUMEHEHUU;

3) pellieHrue aHATMTUYECKOrO (IPAKTHYECKOrO0)  3aJaHus 3alKCaHo
HEBEPHO, APTYMEHTAIINS OTCYTCTBYET;

4) He MOrOTORJICH NMPE3CHTAIMOHHBIN MaTepHall.

«HEYIOBJICTBOPUTENBH | 1) CTYJJGHT MMEeT pa3pOo3HCHHBbIC, OCCCUCTEMHbIC 3HAHHsS, HE YMEET

o»

BBIJICIATH TJIABHOE M BTOPOCTENICHHOE, JOIyCKaeT OIIMOKH B
ONpeCaACIICHNU HOH?ITI/If/'I, HCKaXaromue€ nx CMBICII,

2) OecriopsiIOYHO W HEYBEPEHHO U3JIaraeT Marepuai, He MOXKET
MNPUMCHATH 3HAHUSA JJId PCIICHUA ITPAKTUUCCKUX 3a4a4,

3) pelieHne AHANTUTUYECKOTO (MPAKTHYECKOr0) — 3aJaHus 3arlucaHo
HEBEPHO JIM0O0 OTCYTCTBYET;

4) He IOATOTOBJICH IPE3CHTAIIMOHHBIN MaTepUall.

7. OUEHOYHBIE CPEJACTBA U KOHTPOJIbHO-U3MEPUTEJ/IBHBIE
MATEPHAJIBI 1151 MTPOBEJEHUS TPOMEXKYTOYHOM ATTECTALIUHA IO
YYEBHOUW JUCIATIIMHE
7.1. OueHo4YHbIe cpeaCcTBA /s MPOBeJAeHUsI IPOMEKYTOYHOI aTTecTallNU
10 Y4eOHOH JMCIUTINHE
KoHTposbHbIe BOIPOCH! [l MOATOTOBKM K KOHTPOJIIO IPU MPOBEIECHUH MPOMEKYTOUHON

aTTECTaIlMU 10 YYCOHOU TUCIUTIIIUHE:

1.

wmn

© N

11.

12.
13.

OcHoBHbIE TOHATUS —MH(pOPMAIHS, TaHHbIe, 3HaHuA. Buasl nndopmannun. O6paboTka JaHHBIX
u ee Buabl. DataMining. Knaccuduxanus 3agay DataMining.

Monenu npoueccoB 00pabOTKH JaHHBIX. MoJ1e/b: KOHEUHbIE aBTOMATHI.

Mopenu niporieccoB 00paboTku nanHbIX. Mogens: cetu [lerpu.

3amaun 00paOOTKM AAHHBIX pazNU4HbIX TUMOB.IIpuknagHbeie obmactu 0O0paOOTKH JaHHBIX.
Onudposka curnanon. Teopema KotenpHukosa.

baset  pmanubIX. OLTP—cucremsl. HesddexktusHocts OLTPans  ananm3a  JaHHBIX.
OnpeneneHnen CBOWCTBA XPAHUIIMIL JAHHBIX.

dusnueckue U BUpTyaiabHble XpaHwinia JaHHbIX (X/1). OcHoBHBIE IpobaeMbl co3aanus X/1.
BuTtpuHbl JaHHBIX.

Janubie B xpanunumax gasseix. ETLopornecc.

[IpenacraBnenne naHHBIX B BUAe rurnepkyoa. Omepanuu Hax rtunepkyoom. [Ipumep.
Texnonorus OLAP. Tect FASMI.

. MHOTOMEpHOE TIPe/ICTaBJICHHE TaHHBIX U MHOTOMEPHBIN Ky0. [IpencraBnenne 1aHHBIX B BHJIE

runepky6a. [Tpumep.

OcHoBuble moHATHS THNepkyooB (OLAP ky0oB). Ctpykrypa OLAP ky6a. Onepauuu Hajg
TUIIEPKYOOM.

Apxurexktypa OLAP. Komnonentst OLAP. MOLAP, ROLAP, HOLAP.

3amayda aHaiau3a TeKCTOB. JTanbl aHanu3a. [IpenoOpaboTka Tekcra.
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14.
15.

16.
17.
18.

19.
20.

21.
22.
23.
24,

25.
26.
27.
28.
29.
30.

31.
32.

33.

34.
35.
36.
37.

38.
39.
40.

W3BrneyeHne KIIIOYEBBIX MOHATHI U3 TEKCTA.

Knaccuukanumss  TEKCTOBBIX ~ JOKYMEHTOB.  MeToasl  KiIacCU(UKAUU  TEKCTOBBIX
JIOKYMEHTOB.

Bonbme nannbie. CBoicTBa OOJIBIINX JAHHBIX.

Mammnnoe o6y4yenue, popmanuzanus 3a/1a4i MAITUHHOTO 00y4eHUS.

[TpuznakoBoe omucanue oObvekTa. OTBETHI M THIIBI 33/1a4 MAIIMHHOTO oOyuyeHHs. Monenb
anroputMoB. MeTtos1 oOydeHus. Jtan o0ydeHus U 3Tal IPUMEHEHUSI.

OynkimoHansl kauectBa. CBeZieHNE 3aa4l 00y4eHUs K 33/1a4€ ONTHMU3ALUH.
[TepeoOyuenue u o6obOmenue. Ilpumep mnepeoOydenus (Pynre). DOMmupudeckue OIEHKH
obo0mmaromieit cnocoOHOCTH.

[Ipumeps! 3a1a4 MAIMHHOTO O0YYEHHS: 3a7a4u KJIacCU(PUKAIUU.

[Tpumepsl 3a1a4 MAaIIMHHOTO OOYUYEHHSI: 3a]1a4l PETPECCHH.

[Ipumepsl 3a1a4 MAIMHHOTO O0YYEHHUS: 3a7a4a PaHKUPOBAHUSI.

OKCHEpUMEHTHl B MALIMHHOM OOYYEHMM: 3KCIEPUMEHTBHl HA PEAJbHBIX U CHUHTETHYECKHUX
JTAHHbIX.

dopmanmuzanus MeTpudeckoi kiaccuduranun. O600IEeHHBI METPHUECKUI Kilaccu(uKaTop.
Meton 6nukaiiiiero cocesa.

Mertox kB3BelmeHHBIX OIMKANIINX COCENEH.

Meroa nap3eHOBCKOIO OKHA.

MeTtoa noTeHIuanbHbIX (YHKINH.

Otbop oTanoHHBIX O00BekTOB. IloHATHE oOTCTyma oObekTa. TuNbBl OOBEKTOB B
3aBHCHUMOCTH OT OTCTYIIA.

OT06op sTanoHoB, anroput™m STOLP.

Jlormueckast 3akKOHOMEpPHOCTb. (OCHOBBI BOIIPOCHI TOCTPOEHUSI JIOTHYECKHX aJrOpPUTMOB
Kjaccupukanuu. Bujbsl 3aKOHOMEPHOCTEH.

Kputepun  uHPOpPMATUBHOCTH:  TPOCThIE  KPUTEPHUM, CTATUCTUYECKUNH  KPUTEPHI,
SHTpONMHHBIHKpHUTEpHA.CXeMa JIOKATBHOTO MOMCKAa HH(OPMATHBHBIX 3aKOHOMEPHOCTEH.
Omnpenenenue OMHAPHOTO pelarolero aepesa. JKaHblil alropuT™ nocTpoeHus aepena [D3.
BapuanTts! kputepues BetBieHus B [D3.

AnroputMmID3: 10CTOMHCTBA U HEJOCTATKH.

O6pabotka nponyckoB B ID3, anroputm o0pabOTKH MPOITYCKOB Ha dTane oO0y4deHUs U dTare
KIaccupUKaIUK.

Crpateruu peayKIMH pelialnx J1epeBhEB.

HeOpesxHble periaronye 1epeBbs.

bunapu3zanus BelecTBEHHOr0 IpHU3HaKa

HUTorosnlii Tect

Bonpocer KonTponu-
pyemble
KOMIIE-
TEHIUU

1. Tlpu kakom moaXo0a€ K HM3MEpPEHUI0 MH(OpPMAIMK HCIONB3YETCs Te3aypycHas OK 09

Mmepa?
1:CemaHTHYECKUI;
2:IIparmaTuueckuii;
3:CTaTUCTUYECKHIL;

2. Kakass onepamusi Haja TUIEpKyOOM oOIpeneiser Mepexo] OT JAETalbHOTOo OK 09

MIPEJICTABJICHHS IAHHBIX K arperHPOBAaHHOMY?
1. XxOHCOIM AN,

2. cpes;

3. BpalleHue;

3.Kakoe TOHATHE ONpenenseT CleAyllee BbhICKa3biBaHHE «MHOXKECTBEHHAS OK 02

NCPCICKTUBA, COCTOANIAA K3 HCCKOJIBKUX HC3aBUCHUMBIX I/I3MepeHI/II71, BIOJIb
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KOTOPBIX MOTYT OBITH TPOAHAIU3UPOBAHBI OINPECICHHBIE COBOKYITHOCTH
MAHHBIX»?

1. pensimoHHas MOJIETb JAHHBIX;

2. MHOTOMEPHOE TMIPEACTABICHUE TaHHbBIX;

3. XpaHWIHINE JAaHHBIX

4. K kakoMy THIMY 3aJlad MAIIMHHOTO OOYYEeHHS OTHOCHTCS 3ajada IMpeacKa3aHus
LEHBI XKUJIbSI [10 €70 XapaKTePUCTUKAM?

1. Knaccudukamnus Ha 1Ba Kiacca;

2. Knaccudukanus Ha MHenepeceKaromuxcs KJIaccoB;

3. Knnaccudukanus Ha Miiepecekaronmxcst KJIaccos;

4. BoccTaHOBJIEHUE PErPECCUU

OK 02

5.Kxakomy tuny otHocutcs npusHaku «L{Ber rimasz»?
1: bunapHsIii;

2: KoauuecTBeHHEIN;

3: HomuHaIBbHBIN (KaTeropuaabHbIN);

4: Tlops IKOBBIiA;

OK 02

6.K kakomy Tumy 3aja4 MamIMHHOTO OOY4YeHHs, OTHOCHTCS 3a/ada, B KOTOPOM
HGO6XOZ[I/IMO OIpCACINTbL HC3aBHUCHUMBIC TI'PYIIIILBI U HUX XAPAKTCPHUCTUKU BO BCEM
MHOYKECTBE aHAJTM3UPYEMbIX JaHHBIX ?

1. 3agaya kiaccudukanuu;

2. 3a/1a4a perpeccuu

3. 3ajja4a KJIacTepU3alny;

OK 02

7.bonpive naHHBIE — DTO:

1.Jannbie o6bemom Gonee 1TO

2.Jlaanbie 00bemom Oosee 10TO

3.lannbie oobemoMm O6onee 100T6

4 Het orpaHM4eHH HA MUHUMAJIbHBIH 00beM

OK 02,
OK 09

8.Haunbonee penko Ha MpakTHKE MPUMEHSIIOTCS METOJbI MAlIUHHOTO OOy4YeHHs,
OCHOBAaHHBIE Ha!

1. Anroputmax o0yueHus 6e3 yuuTens

2.AnroputMax oOyueHHs ¢ yUUTeIeM

3.AnroputMax 0O0ydeHUs ¢ TOJKPETTICHHEM

4.CBEPTOYHBIX HEHPOHHBIX CETAX

OK 09

9.Anroput™ k-cpeHUX npeaHa3HayeH I PelIeHus 3a0a4n:
1. Knaccudpukauun

2.Kiacrepuzanym

3.IIporuo3upoBaHus

4.CHUXEeHUs pa3MEpHOCTH

OK 09

10.Neo4j — sro:

1.ba3a nqa"HbBIX

2.ApxuTeKTypa HEMPOHHOU CeTH
3.ITnardopma pacnpeieIeHHbIX BRIYUCICHUN
4. Komnunsitop si3bIka

OK 09

11.Peanu3anus MeToa 0OyueHUs ¢ yUYUTeJIeM He HYKJIaeTcs B:
1.06yyaromieii BEIOOpKE

2.TecToBoi BRIOOpKE

3.01eH0YHO# BBIOOpKE

4.ITpoBepouHoii BEIOOpKE

OK 02

12.K xakoMy Tumny 3ajad MalIMHHOTO OOy4YeHHs, OTHOCUTCS 3ajJaya, B KOTOpOM
HE00XO0AMMO ONPEIETUTh 3aBUCUMOCTH MEX/ly 00BEKTaMH WU COOBITUAIMU?

1. 3agaua pacrno3HaBaHus 00pa30B;

2. 3a/1a4a NNOMCKA aCCOLMATUBHBIX MPaBUJ;

OK 02
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\ 3. 3aJ1a4a HOpMaJIN3aIUU

7.2. KoHTPOJIbHO-U3MepUTeIbHbIe MATEPHAJIBI VIS IPOBEeHHUS IPOMEKYTOYHOM
aTTecTaAlMHU MO Y4eOHOM TUCUMILINHE

IIkana oueHKHu 1JIs1 MPOBeIeHNs] IPOMEKYTOUHON ATTECTALUM 110 Y4eOHOoM

AMCUMILIMHE B YCTHOM opme

Ne i/t

O1eHKa 3a OTBET

XapakTepucTuka OTBETa

OT1ianyao

- IIOJIHO PacKpbITO COJIEPKaHNUE MaTepUaa;

- Marepuain H3JI0KEH IPaMOTHO, B ONPEIEICHHOHN JIOTMYECKOM

IIOCJIEZI0BATEIBHOCTH;

- TOYHO HUCHOJIb3YETCS] TEPMHUHOJIOTUS;

- II0Ka3aHO YMEHHME WUIIOCTPUPOBATH TEOPETUUYECKHE I10JI0-

KEHUS KOHKPETHBIMU INPUMEpPAMHU, IPUMEHSATh MUX B HOBOW CH-

Tyaluu;

- NPOJEMOHCTPUPOBAHHbIC 3HAHUS U YMEHUS MO3BOJISIOT
CaMOCTOSITEJILHO peIIaTh IOCTABJIEHHBIE 331a4H;

- OTBET IIPO3BYYaJ] CAMOCTOSTENbHO, 0€3 HABOSIIUX BOIPOCOB;

- TNPOJEMOHCTPUPOBAHA CIOCOOHOCTH TBOPYECKH MPHUMEHSTH

3HaHUE TEOPHH K PEIICHHUIO MPO(HECCHOHATBHBIX 3a1a4;

- JIONMYILEHbl OJHA - JIB€ HETOYHOCTH IPH OCBEIIEHUU BTOPO-

CTENEHHBIX BOIIPOCOB, KOTOPbIE UCIIPABIISIFOTCS 110 3aMEYaHMUIO.

- KOJMYECTBO 0aJIOB 3a OCBOEHHE KoMIeTeHui oT 8 110 9

Xopomo

- BOIPOCHl M3JIAralOTCsS CUCTEMATU3UPOBAHO U TMOCIEI0Ba-
TEJIbHO;

- TPOJIEMOHCTPUPOBAHHBIC 3HAHUA W YMEHHUS TO3BOJISIOT ca-
MOCTOSITEIbHO pPelIaTh MMOCTABJICHHBIE 33/1a4l, OAHAKO TPeOyroT
OTIPEIETICHHOTO KOHTPOJIS;

- TPOJEMOHCTPUPOBAHO YMEHHME AHAIM3UPOBATH Marepua,
OJIHAKO HE€ BCE BBIBOJI HOCST apTryMEHTHPOBAHHBIA M JOKa3a-
TEJIbHBIN XapakTep;

- OTBET YAOBJIETBOPSIET B OCHOBHOM TpPEOOBaHMSIM Ha OIEHKY
«OTJIMYHO», HO MPHU 3TOM MUMEET OAWH U3 HEIOCTAaTKOB: B M3JIO-
KEHHUH JTOMYIIEHBI HeOONbINue MpoOembl, HE UCKA3UBIINE COJEP-
JKaHWE OTBETA; MPUOOPETEHHBIM MPAKTHYECKUIN OIBIT, 3HAHUS U
yMeHHsI TPeOYIOT HE 3HAYUTEIHbHOW KOPPEKTUPOBKH B IMPOLIECCE
BBITIOJTHEHUS 3aJjaHusl; JOMYIICHBI omuOKa uin Oojee IByX He-
JIOYETOB MPU OCBEIICHUH BTOPOCTENEHHBIX BOIMPOCOB, KOTOPHIE
JIETKO MCIIPABJISIIOTCS 110 3aMEUaHUIO TIPETIOIaBaTelIsl.

- KOJHMYECTBO OAJIJIOB 3a OCBOEHHE KOMIIETEHIIMH OT 5 10 7

VY nosnerBopu-
TEIBHO

- HCIOJHO MM HCIOCICAOBATCIIBHO PAaCKPBITO COACPKAHUC
Marepuajia, HO IOKa3aHO 06]].[66 IIOHUMAaHUEC BOIIPpOCa U IIPOAC-
MOHCTPUPOBAHbI YMCHUA, AOCTATOYHBIC JIA JIaJILHefIIHeFO yC-
BOCHHA MaTCpHUaJia;

= IIpH HCIOJIHOM 3HAHUHU TCOPETHYCCKOI'0 MaTepuajia BBIABJICH
HC,Z[OCTaTO‘-IHBII\/’I YPOBCHb 3HaHUM U YMCHHﬁ; CTYACHT HC MOXKCT
IMPUMCEHUTH TCOPETHUICCKUEC 3HAHWA HA IIPAKTUKE,

- KOJIMYECTBO OaJlJIOB 32 OCBOCHHE KOMHCTGHI_II/Iﬁ ot 3 a0 4
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Heynosnerso-
PHATEILHO

- HE PacKpBITO OCHOBHOE COZIEp)KaHUE YIeOHOTO MaTepuraa;

- OOHapy)XeHO HE3HAHHE WM HEMOHUMaHHe OONbIIeH WU
Han0oJiee BAXKHOW 4acTH Y4eOHOTO MaTepuaa;

- I[OHYH_IGHBI OH_II/I6KI/I B OHpC,Z[eJIeHI/II/I HOH?ITI/If/'I, HpI/I HUCIIOJIb-
30BaHUU TEPMHUHOJOTHUH, KOTOpPbIE HE HCHPABICHBI TOCIE He-
CKOJIBKHMX HABOJSIINX BOIIPOCOB

- OTCYTCTBYIOT HpaKTI/I‘ICCKI/Iﬁ OIIBIT, 3HAaHHUA H YMGHI/ISI 110
MpeIaraéMbIM CUTYallMOHHBIM BOIIPOCaM WJIM 3aja4aM, KoJude-
CTBO 0aJUIOB 32 OCBOECHHE KOMIIETEHIINN MEHEE 3.

- OTKa3 OT OTBETA WJIM OTCYTCTBHE OTBETA

IIIkaaa ouneHKH AJ19 MPOBEACHUSA I[pOMe)KyTO‘lHOi/i aTrrecranmu 1o yqeﬁnoifl

JMCHUILJIMHE B NMCbMEHHOH (popme

Ne /i Oruenka 3a XapakTepucTUKa OTBETA
OTBET
1 OTan4HO Marepuan packpbIT TMOJHOCTBIO, H3JIOKEH JIOTMYHO, 0€3 cCy-
IIECTBEHHBIX OIMIMOOK, BBIBOJBI JOKA3aTEIbHBI M OMUPAIOTCS Ha
TEOPETUUECKUE 3HAHUS
KonunuectBo 6annoB 3a ocBoeHne Marepuaina ot 8 10 9
2 Xopo1o OCHOBHBIE TMOJIOKEHUS PACKPBITBI, HO B U3JI0)KEHUU HMEIOTCS
HE3HAYMTENIbHbIE OIIMOKK BBIBOJBI JOKAa3aTeIbHBI, HO COJEpKaT
OT/I€JIbHBIE HETOYHOCTH
KonuuecTBo 6anmioB 3a ocBOeHHE MaTepuaia ot S5 10 7
3 VnosnerBopu- | M3noxeHnne marepuana HE  CHUCTEMATU3HPOBAHHOE,  BBIBOJIbI
TEIBHO HEJ0CTATOYHO JOKa3aTelIbHbI, apryMeHTanus ciadas. KomwmdecTBo
0aJI0B 32 OCBOCHUE MaTepuana ot 3 ao 4
4 HeynosierBo- | He packphiTo OCHOBHOE COJCp)KaHUE Marepuaia, OOHAPYKEHO
PUTENBHO HE3HAaHUE OCHOBHBIX MOJIOKEHUM TEMBI.
He chopmupoBanbl KOMIETEHIIMN, YMEHUS U HaBbIKH. KoamdecTBo
0amoB 3a OCBOeHHE KommeTeHinuii MmeHee 3 OTBET Ha BOIIPOC
OTCYTCTBYET
IIIkajia OEHKHN B CHCTEME «3a4YTEHO — He 32aYTEeHO0)
Ne Onenka 3a
XapakTepHUCTHKA OTBETA
n/m OTBET
3auTeHo JlocraTouHbli 00bEM 3HaHUN B paMKaX M3Y4€HUs TUCIUIUINHBI.

B oTBeTe ucnonb3yercs HayyHas TEPMUHOIIOTHS.

CTUnUCTHYECKOE H  JIOTHYECKOE U3JIOKEHHWE OTBEeTa Ha BOIPOC
MIpaBUJIbHOE.

YMeeT nenath BbIBOJIBI 0€3 CYIIECTBEHHBIX OIINOOK.

Bnageer uHCTpyMeHTapueM wH3y4aeMOW AHUCHUILUIMHBI, YMEET €ro
WCIIOJIb30BaTh B PEIICHUH CTAHIAPTHBIX (THITOBBIX) 3ajad.
OpueHTUpyeTCs B OCHOBHBIX TEOPHUSAX, KOHIEHIUAX U HAMPaBICHHIX
10 M3y4aeMOU TUCIUILINHE.

AKTHBEH Ha MPaKTUYECKUX (Ja00paTOPHBIX) 3aHATUSAX, JOMYCTUMBIHA
YPOBEHB KYJIBTYPHI HCIIOTHCHHS 3aJIaHUH.

KonnuecTBo 0alIoB 32 OCBOSHHUE KOMITETEHIMI OT 3 110 9.

He 3aureno He pocrarouno monHbIE 00BEM 3HAHMW B paMKax HU3y4eHUs
JUCIUIUINHEI.

B oTBeTe He ucnonp3yeTcs HaydHasi TEPMUHOJIOTHUSI.

N3noxxeHne oTBeTa Ha BONPOC C CYLIECTBEHHBIMU CTHIINCTUYECKUMU U
JIOTUYECKUMU OLINOKaMH.

He ymeer nenaTh BBIBOJBI 10 pE3YJIbTaTaM U3YUYEHUS JUCLIUILINHBL.
Cnaboe BnajieHME HMHCTPYMEHTAapHEM H3ydyaeMOM AMCLUUIUIMHBI, HE
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KOMIIETEHTHOCTb B PEIICHUH CTAHJAPTHBIX (THIIOBBIX) 3ajau.

He ymeer opueHTHMpOBAaTbCS B OCHOBHBIX TEOpHUAX, KOHLEMLIMIX H
HaIpaBJICHUAX 110 U3y4aeMON AUCLUILINHE.

[laccuBHOCTh Ha TPAKTUYECKHUX (J1AOOPATOPHBIX) 3aHATHUSAX, HU3KUN
YPOBEHb KYJIbTYPbl UCIIOJIHEHHS 33 JaHHUH.

He cdopmupoBanbl KOMIETEHLMH, YMEHHS W HaBbIKH. KoamuecTBo
OaJUIOB 3a OCBOEHHE KOMIIETEHIIUNA MEHEE 3.

OTKa3 OT OTBETa WM OTCYTCTBHE OTBETA.

Kpurepun ¢popMupoBaHusi olieHOK N0 TeCTaM

OrneHka TpeOoBaHUs K 3HAHUSIM
OTJINYHO 80%-100%
XOpOIIIO 65-80%
YIOBJICTBOPUTEIIHEHO 50-65%
HEY/IOBJIETBOPUTEIHHO menee 50%
3a4TE€HO 50% u Gosee
HE 3aUTEHO menee 50%

8. MPOBEPKA CPOPMUPOBAHHOCTH KOMITIETEHIIAM

OK 02. OcyumecTBJasiTb MOWCK, AaHAJIW3 W HHTepHperanuio HHpopmanum,

Heo0X01uMO¥ 1151 3 (PeKTHBHOTO BHINOJTHEHHUSI 327124 NMPO(eCcCHOHATbLHOM 1esITeJIbHOCTH.

Bapuanm 1
3ananue 1. Ananus nanusix no goxonay Hacenenus UCI Adult.
C nomompto Pandas oTBeTUTH Ha HECKOJIBKO BOIPOCOB IO JaHHBIM PEMO3UTOPHUS

UCI Adult:

1.
2.

KaxkoB cpennuii Bo3pacT (mpu3HaK age) >KeHIUH?

KakoBa nons rpaxman ['epmanum (mpusHak native-country)? IlocTpoiiTe rucTOrpamMmy
pacnipenenenus (barplot) oOpa3oBanus mroneit (mpusHak education).

KakoBbl cpenHue 3HaYeHUS M CpPEAHEKBAJpaTUYHbIE OTKJIOHEHHUS BO3pacTa TeX, KTO
nostydaet 6onee S0K B roj (mpusHak salary) u tex, kro nonydaer meHee SOK B ron?

[IpaBmga nm, 4TO MIOAU, KOTOpbIe mMoiydaroT Oombiie S0k, UMEIOT Kak MHHUMYM BBICIIEE
obpasosanue? (mpusnakeducation -Bachelors, Prof-school, Assoc-acdm, Assoc-voc, Masters
uimmDoctorate)

BeiBenuTe cTaTHCTHKY BO3pacTa JUIsl KaXAO0H pachl (NMpH3HAK race) M KaXKAOTO IOJa.
Ucnone3yiite groupby u describe. Halimute Takum o00pa3oM MaKCHUMaldbHBIA BO3pacT
MyxuuH pacsl Amer-Indian-Eskimo. Cpeau xoro OoJblie 70ys 3apaOaThIBAIOIIMX MHOTO
(>50K): cpenu KeHATBIX WM XOJOCTHIX MYKUMH (mpu3HaKk marital-status)? JKenateimMu
CcuMTaeM TeX, y Koro marital-status Haunraercss ¢ Married (Married-civ-spouse, Married-
spouse-absent wimu Married-AF-spouse), ocTaTbHBIX CUUTAEM XOJIOCTHIMHU.

Kakoe MakcuMalibHOE YKCIIO YacoOB 4YeNIOBEK paboTaeT B Hemelnto (mpusHak hours-per-week)?
Ckonbko JIofie paboTaroT Takoe KOJMYECTBO YacoB M KaKOB Cpeld HUX MPOIEHT
3apa0aThIBAIOIINX MHOTO?

[Tocuuraiite cpemnee BpeMms pabotel (hours-per-week) 3apabarbIBaronux Majlo U MHOTO
(salary) mnst kaskoi cTpansl (native-country).

3ananue 2. bynem ucnonb3oBath Habop naHHbIX Wine, rae TpeOyercs npeacka3aTh COpPT

BUHOIPaJa, U3 KOTOPOrO M3TOTOBJIEHO BHHO, MCIIOJIBb3Yd PE3YJIbTaThl XUMUYECKUX aHAJIU30B.
HyxHo momoOpate ontuMmanbHOe 3HaueHue k ams anroputma kNN.

Brmmonaure CIICAYIOIIUC HIaru:
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3arpy3ute BbIOOPKY Winemo ampecy https://archive.ics.uci.edu/ml/machinelearning-
databases/wine/wine.datall3BnexuTe M3 JaHHBIX NMPU3HAKU W Kiacchl. Kiacc 3ammcaH B mepBOM
cToJione (Tpu BapuaHTa), IPU3HAKU —B CTOJIOIAX CO BTOPOTO IO MocienHuid. bonee moapobHo o
CyTH PU3HAKOB MOKHO IPOYUTATh o azapecy
https://archive.ics.uci.edu/ml/datasets/WineOnieHky kadecTBa HEOOXOIMMO IPOBECTH METOJIOM
KpoccBanuaanuu o 5 6mokam (5-fold).

Cozpmaiite  reHepaTop  pa30OueHU, KOTOPBIH TEpeMEIIMBAET BBIOOPKY  Tepen
dopmupoBannem OmokoB (shuffle=True). JIns BOCHpPOM3BOIUMOCTH pe3ysibTaTa, CO3AaBaiTe
reneparop KFold ¢ ¢pukcupoBanubim mapamerpom random state=42. B kadyecTBe Mepbl KauecTBa
UCTIOJB3YHTE JTOJII0 BEPHBIX OTBETOB (accuracy).Haiiiute TOYHOCTH KilacCH(HKAIMU Ha KpOcc-
BaMganuu I Meroda k Ommkaiimmx cocenelt (sklearn.neighbors.KNeighborsClassifier), mpu
k or 1 go 50. Ilpu xakom k momy4miock onTuMaibHOE KadecTBO? Yemy OHO paBHO (YMCIO B
untepsaie ot 0 g0 1)?

ITpoussenure MacmTaOupoBaHue NPU3HAKOB C  TIOMOWIBIO  (PYHKITUH
sklearn.preprocessing.scale. CHOBa HaiiguTe onTUMaibHOE Kk Ha Kpocc-BauIaIuy.

Kakoe 3nauenue k moiay4ymioch ONTHMAaNIbHBIM ITOCIE PUBEACHUS MPU3HAKOB K OTHOMY
Macmtady? Kakuzmenusnock 3HaueHue kadectsa? [lpuBenure oTBETH Ha BOIPOCHI

Bapuanm 2

3aganue 1. AHanmu3 AaHHBIX MO Maccaxupam TuTaHuKa.

C momomipto Pandas oOTBeTHTh Ha HECKOJIBKO BOMPOCOB 10 JaHHBIM PEMO3UTOPUS
UCI Titanic.;
Kaxoe koinruecTBO MyKUMH U KEHILUH €Xajo Ha kopabiue?
Kakoii yactu maccaxupoB ynanoch BeDKUTH? [locumTaiiTe 10JII0 BBDKHMBIIUX MACCaXKHPOB.
Kakyto 1010 maccaxupbl EpBOTo KJIacca COCTABISUIN CPEN BCEX MACCAKUPOB?
Kaxoro Bo3pacta Obu1n accaxkupsl? [locuuTaiite cpennee 1 MeaquaHy BO3pacTa MmaccaxupoB.
Koppenupyror nmu uucino OpaTheB/cecTep € YHCIOM ponauTeneit/mereit?
[Tocuuraiite koppemsuuto ITupcona mexny mnpusHakamu SibSp u Parch.Kakoe camoe
MOMYJISIPHOE KEHCKOEe MMsi Ha Kopalie?
7. VI3BnekuTe M3 MOJHOTO MMEHH Maccaxupa (koimonka Name) ero nuanoe ums (FirstName).

couarwnE

3aganue 2.McxonHble NaHHbIE: HEOOXOIMMO PEIIUTh 3a/lauy PErpecCHH C IMOMOIIBIO

METO/1a k (1501711117 0.4 coceqen. Hnst 3TO HCTOJIb3YIOTCS KJIacC

sklearn.neighbors.KNeighborsRegressor, meTpuka 3amaercs ¢ TOMOIIBIO Tapamerpa metric

(3Hauenne 'minkowski’), mapameTp MeTpukn MUHKOBCKOIO 3a/1a€TCsl C MOMOUIBIO Mapamerpa p

JAHHOTO Kiacca. B qaHHOM 3aanuu HaOop JaHHBIX Boston, rie HyXHO Mmpeacka3aTh CTOUMOCTb

KWIbsI Ha OCHOBE pAa3JIMYHBIX XapaKTEPUCTUK PACIONOKEHUs (3arpsi3HEHHOCTh BO3]yXa,

O6mu3ocTh K jgoporaM u T.A.).Pe3ynbraToM BbI30Ba JaHHOW (DYHKIMH SIBISETCS OOBEKT, Y

KOTOpOTO IMpHU3HAKU 3aMrcaHbl B rosie data, a 11es1eBoi BEKTOp —B Moie target.

Heobxoaumo:

1. IlpuBeaute mpu3HakKd B BbIOOPKE K OJHOMY MaciuTady Mpd NOMOUIM  (QYHKIHUU
sklearn.preprocessing.scale.

2. Tlepebepute pa3Hble BapuaHTHl TapameTpa METpUKH p 1o ceTke oT 1 mo 10 c¢ Takum
maroM, 4yToObl Bcero Obuio mpoTtectupoBaHo 200 BapuaHTOB (MCHONB3YHTE (YHKIIHIO
numpy.linspace). Ucnons3yiite KNeighborsRegressor ¢ n_neighbors=5 u weights="distance’ -
JaHHBIM mapameTp [00aBisieT B aJrOpUTM Beca, 3aBUCAIIME OT PACCTOSIHHUS [0
Oonmmxaiiiux cocefeil. B kadecTBe METpUKHM KadecTBa HCIOJIB3YHTE CpeIHEKBaJIpaTHUYHYIO
omnOKy (mapamerp scoring="mean_squared error’ y cross_val score; mpu HCIOJIb30BaHUU
o6ubmmorekn  scikit-learn  Bepcum  18.0.1 u  BhIIE  HEOOXOAMMO  yKa3bIBaTh
scoring="neg_mean_squared error’).

3. KavecTBo oOlleHMBaliTe C MOMOIIBI0 Kpocc-Bamuaamuu 1o 5 OyiokaMm ¢ random_state = 42,
He 3a0y/1bTe BKIIOUUTH NepeMernrnBanue BeioopkH (shuffle=True).

4. Ompenenurte, NpU KakOM p KadeCTBO Ha KPOCC-BAIMAALMU OKa3ajJoCh ONTHUMAJIbHBIM.
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OOpatuTe BHUMaHHE, 4TO Ccross val score BO3BpallaeT MAacCHB ITOKa3aTesIeH KayecTBa I10
O0KaM; HeOOXOOMMO MAaKET MAacCCHB IIOKas3aTellell KadecTBa IIO0 OJ0KaM; HEOOXOIHMMO
MaKCHMH3HPOBAThH CPEIHEE ITUX MMOKA3ATEIICH.

OK 09. Hcnoab3oBaTh HHPOPMALMOHHBIE TEXHOJOIMH B MPOPecCHOHAIBHOM
NAesATeJIbHOCTH.

Bapuanm 1

3amanue 1.

1. 3arpy3ute BBIOOPKY U3 (haiina titanic.csv ¢ momonipio makera Pandas.

2.0cTtaBbTe B BRIOOpKE YEThIpE MpHU3HaKa: kiacc naccaxupa (Pclass), neny ounera (Fare),
BO3pacT naccaxupa (Age) u ero noi (Sex).

3.006paruTe BHUMaHKE, YTO IPU3HAK S€X UMEET CTPOKOBBIC 3HAYCHHUSI.

4.Boienute 1eNeBYI0 IEPEMEHHYIO — OHa 3arucana B cronodie Survived.

5.B naHHBIX ecTh MPOIYyIIEHHbIE 3HAYCHUS —HAMpPUMEp, A HEKOTOPBIX MACCaKUPOB
HEM3BECTEH MX BO3pacT. Takwe 3amucu Npu YTeHHMH MX B pandas MPUHUMAIOT 3HaY€HHE nan.
Haiigute Bce 00BEKThI, Y KOTOPBIX €CTh IPOMYIIEHHbIC TPU3HAKH, U YAAJIUTE UX U3 BEIOOPKH.

6.00yunte pematoniee naepeBo ¢ napamerpoM random state=241u  ocTambHBIMH
napaMeTpamHu 1o yMOJTYaHHIO.

3ananue 2.

1.3arpy3utre oOy4aroulyl0o ¥ TECTOBYIO BBIOOpKM u3 (aiimoB perceptrontrain.csv u
perceptron-test.csv. LleneBast nepeMeHHas 3amrcana B IEPBOM CTOJIONE, TPU3HAKA — BO BTOPOM H
TPETHEM.

2.00y4nTe IIepCenTPOH CO CTaHAAPTHBIMH MapaMmeTpamu 1 random_state=241.

3.IlopcumnTaiiTe Ka4ecTBO (ZIOJIF0 MPAaBWIBHO  KJIACCU(MUIUPOBAHHBIX  OOBEKTOB,
accuracy) MoJIy4eHHOro Kiaccu(pukaropa Ha TECTOBOM BBIOOPKE.

4.Hopmanusyiite oOydaromylo M  TECTOBYIO BBIOOpPKY C TOMOIIBIO  Kjacca
StandardScaler.

5.00yunTe mepcenTpoH HAa HOBBIX BbIOOpKax. HaliauTe M0N0 MpaBUIIBHBIX OTBETOB HA
TECTOBOM BBIOOPKE.

6.Haiinute  pa3HOCTb  MeXAy  KauecTBOM Ha  TeCTOBOM  BbIOOpke  mocie
HOpMAaJTM3aIliH U Ka4eCTBOM JI0 Hee.

Bapuanm 2

3ananue 1.

1. 3arpy3ure BbIOOpKY M3 ¢aiina svm-data.csv. B Hem 3amucana aByMepHas BBIOOpKa
(ueneBass mepeMeHHas yKa3aHa B IIEPBOM CTOJIOLE, NMPHU3HAKK —BO BTOPOM U TPETHEM).

2.006yunteknaccupuxatopcauHerubMsapoM,napameTpoMC=100000 urandom_state=241.
Taxoe 3HAYCHUE napaMmerpa HYKHO
HCIIOTB30BaTh,4TOOBIy0e TN THCS, uTOS VMpaboTaeTCBHIOOPKOMKAKCIMHEWHO — pazaenumoit. [lpu
Ooslee HU3KHUX 3HAYEHUSX MMapaMeTpa alIropuT™M OyIeT HAaCTpauBaThCs C YYETOM CIIaraeMoro
B (yHKIMOHAJE, MTpadyrollero3aMmaleHbKHEeOTCTYIIbI,U3-3a4erope3yIbTaTMOKETHECOBIIACTh C
peleHreM Kiaccuueckoi 3an1aun SVM JUISITMHERHO pa3ieIMMOoil BHIOOPKH.

3.Haiinure HOMepa OOBEKTOB, KOTOpHIE SBISIOTCS ONOPHBIMH (HyMepamus C
€AVHUILIBI).

3ananue 2.

1. 3arpysute BeIOOpKY U3 (haiina titanic.csv ¢ momouibio nakera Pandas.

2.0ctaBbTe B BbIOOpKE TpU NpH3HaKa: kiacc naccaxkupa (Pclass), neny ounera (Fare),
BO3pacT naccaxupa (Age) u ero mou (Sex).

3.006parure BHUMaHUE, YTO MPU3HAK SeX UMEET CTPOKOBbIE 3HAUEHUSI.

4.Briaenure 1eIeByI0 IEpEMEHHYIO — OHA 3amucaHa B ctosione Survived.
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5.B nmaHHBIX €CThb MNpPOIYILUECHHBIE 3HAYCHHs —HAIpPUMEpP, IS HEKOTOPBIX IACCaKUPOB
HEM3BECTEH MX Bo3pacT. Takue 3amucu Ipu YTeHMHM MX B pandas MPUHUMAIOT 3HAYCHHE nan.
Haiinure Bce 00BbEKTHI, y KOTOPBIX €CTh MPOIYLIECHHbIE IPU3HAKH, U YAAJIUTE UX U3 BEIOOPKU.

6.BeruncnuTe Ba)XXHOCTM MPHU3HAKOB W HAaWOWTEe [BAa NpPU3HAKa C HauOoJbLIeH
BaXHOCTbIO. VX Ha3BaHMs OyayT OoTBeTaMH [Uli JAAHHOW 3a7auM (B KauecTBE OTBETa YKaKUTE
Ha3BaHMsI MPU3HAKOB Yepe3 3arsTyro 6e3 mpooOemoB)

JIMCT COI'JIACOBAHMUS
Neri/mn [lonpasnenenue damunus [onnuce Jara
1 Kadenpa 'EuM]], E.I1. Mackaiikua 16.02.2021
2 Y4e0.-MeTo. oTIen M.O. [lepsibndeBa 16.02.2021
3 bubnnoreka I".B. llmakoBa 16.02.2021
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