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1. HauMeHOBaHMe TUCIUILINHBI

HNucuumnunaa b1.0.03.05 «MamuaHoe o0ydueHue»

2.1lepevyeHb IIAHUPYEMBIX Pe3yJIbTATOB OCBOCHUS 00Pa30BaTeIbLHOM
NporpaMmsl (nepedyeHb KOMIETEHI[UI) ¢ YKa3aHUEM MHIMKATOPOB UX
AOCTHKEHHUSA U IJIAHMPYEMbIX Pe3yJIbTATOB 00yUeHMS 10 JMCIUIIHHE

Jncuuruimyaa

«MammHHOEe OOy4YeHUue»

obecrieunBaeT (HOpPMHPOBAHUE

CIeayonuX KoMmreTeHunil HampasiaeHuss noarotoBku 01.03.02 «lIpukinannas
MareMathka u uHpopmatrka» (tadnuma 1).

Tabnuua 1 — Komnerenuuu, opMupyembie B pe3ysibTaTe U3y4eHUS TUCHUTIIMHBI

«ManmbaHaoe

oOydeHue»

MaTr€éMaTukKa u I/IH(l)OpMaTI/IKa»

HanpaBieHus noaroroBku 01.03.02

«IIpuknannas

Pe3yabTaThl 00yuyeHus1 (YMeHUsA

HNuaukaropsl
Kon HauMeHoBanue U 3HAHUS), COOTHECEHHBIE ¢
JOCTHKEHH S
KOMIIETEHIINH| KOMIEeTeHIUHN HHANKATOPAMM J0CTHUKEHUSI
KOMIIETEHIINH
KOMIIETEHIIUH
IMKH-2 Crioco0eH ¢ JleMoHCTpHpYyeT 3HaHHE 3HATHL: OCHOBHBIE
TOMOIIBIO 0a30BBIX MaTtemMaTHdecKHue MOJICIH,
MaTEeMaTHIECKOMN MaTEMaTHUYECKIX [IpumeHsieMbie B aIrOpUTMax
MO/JIENIN penaTh MOJIEJICH, TPUMEHSIEMBIX [MAITMHHOTO 00YYCHHS
[MOCTAaBJICHHYIO B

TEOPETUYECKYIO UITH
MPUKIAIHYIO 33/1a4y,
pean30BbIBAs
QITOPUTM PELICHUS B
BU/JIE POTPAMMHOT0
MOTyJIst

Pa3TUYHBIX TPEIMETHBIX
oOJtacTax

YMeTh: IPUMEHSTh aITOPUTMBI
MAITMHHOTO OOYUYCHHUS JIIs
pCIIICHHUS NTPAKTHYECKHX 3a/1a4 B
Pa3IMYHBIX TPEIMETHBIX
0071aCTIX

Aantupyer u
MPUMEHSIET
CYILIECTBYIOIIINE
MaTeMaTUYeCKHe
MOJIETIU TSl pEeIICHUS
MOCTaBJICHHOM
MPUKJIATHON WIIH
TEOPETUUECKON 3a/1aun

3HATH. MaTEMaTUYECKUE

OCHOBBI AJITOPUTMOB YHCIICHHOH
OTITUMU3AIMH MOJIEIICH
MAIIUHHOTO OOY4EHUs, OCHOBHBIC
QITOPUTMBI 00Y4YEHHUS U 10A00pa
THIIepPIIapaMeTPOB MO/IENICH

YMeTh: IPUMEHSITh METOIbI
OO0yuenus u noadopa
rUreprnapaMeTpoB JUIsl perIeHUs
MPUKIAIHBIX 3a7a4 U3
pa3IMYHbIX 00IacTei

Brnaneer Metoonorueit
MaTeMaTHIECKOTO
MOJICITUPOBAHUS JUISI
pelLIeHHUSI
npodeccnoHambHBIX
3a1a4

3HATBH: METOI0JIOTHEN
MPOBE/ICHUS] HHTEJUIEKTYaJILHOTO
aHaJIN3a JIaHHBIX U MAITUHHOTO
00y4ueHus

YMeTh: M0JIy4aTh BaIUIHBIC U
poOaCTHBIC OLICHKH
PE3yJIbTATUBHOCTH MPOBEICHHOTO




aHaJIn3a U MOACIIMPOBAHUS U
JCJIaTh U3 HUX 3HAYUMBbIC
IMPUKJIAJHBIC BBIBO/IbI

3.MecTO IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMBbl

JNucnurmiraa « MalmHHOe 00y4YeHHE» OTHOCUTCS K MOJYJIIO
oOmenpodecCHOHAIBHBIX ~ JUCHUIUIMH — HampaBieHus mnoarotoBku 01.03.02
[Tpukiannas matematuka U nHGOpMaTuKa, Npoduis «AHaIN3 JaHHBIX U IPUHATHE
pelieHnii B 5)KOHOMUKE U (PUHAHCAX).

[IporpamMma u3ydeHHUs AUCIUIUIMHBI COCTABJIEHA C Y4Y€TOM TpeOOBaHUIA,
ycTaHOBIeHHBIX cooTBeTcTByOmuM OC BO ®unynuBepcutera. HM3ydeHue
JTUCHUIUIMHBL  «MammuHHoe 00ydYeHHe» OCHOBBIBACTCS Ha CyMME 3HaHMUM,
MOJIYYEHHBIX MPU U3YYECHUU TUCHUIUIUHBI «AJITOPUTMBI U CTPYKTYpPbHl JaHHBIX B
s3pike  Pythony», «Anamu3 ganHbix», 1ub60 «Teopusi BEpOATHOCTEH W
MaTeMaTH4eCKas CTaTUCTHKa», «J{ucKkpeTHast MmaTemaTukay. [{1s uzyueHnus qaHHOU
JTUCHUIUIMHBI CTYJIEHT JOJKEH o0nagaTh 0a30BBIMH 3HAHUSAMH B 00JIaCTH
UH()OPMAIIMOHHBIX TEeXHOJIOTUH u IpOorpaMMHUPOBaHUS, HaBbIKAMU
mporpaMMHpOBaHUs Ha s3bike Python.

B cBoto ouepenp, n3ydeHue AUCIHUILIINHBI « MallinHHOE 00y4YeHNE)» TTO3BOJIUT
KOHKPETU3UPOBATh MOJYYEHHbIE 3HAHUS, YMEHUS, HABBIKU TIPUMEHHUTEIIBHO K
PEIICHUIO TPUKIIA/IHBIX 33/1a4 U3 Pa3IMYHBIX MIPEAMETHBIX 00JIacTei.

3HaHUST W HaBbIKM, I[IOJIYYEHHBIE B TPOLECCE H3YUYCHUS IUCIUIIINHBI
«MamuHHoe 00ydeHue» OyAyT WHCIOJIb30BaHbl CTYJCHTaMH TIPU H3yUYECHUU
NOCIIEYIOMMNX JUCIUIUIMH, IPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM, TIPU HAIMCAHUU
BBITYCKHOW KBaJIM(UKAITMOHHOHN (OakamaBpCcKoi) pabOTHI, B IpOIECCe pEeIICHUs
KpyTa 3a7a4 npodeccrnoHaIbHOM TeSTEIbHOCTH B TaIbHCHUIIICM.

Tabmuna 2 — MeXIUCIUILTHHAPHBIC CBSA3H TEM JHUCIMILIMHEI ¢ 00€CIIeYnBacMbIMU
(mocnenyomuM)  AUCHUIIMHAMK  HampabiieHuss — noaroroBku — 01.03.02
«IIpuknagHas MaTemMaTuka ¥ HHGOpPMaTHKa»

Ne HaumenoBanune Howmepa pa3aennoB (TeM) JaHHOM JTUCIUILIIAHEI,
n/n o0ecreynBaeMbIX HEOOXOIMMBIX IS U3YUCHHS 00CCIICUnBaEMBIX
(mocnenyromux) AMCIUIUTHH (mocnenyrommx) TUCIUIUINH
1 2 3 4 5 6 7 8
1. | DxoHomeTpuKa * * *
2. | Texnonoruu 00paboTKH * * *
OOJIBIIMX JJAHHBIX

4.00beM TUCHUIUIMHBI(MOAYJIS) B 3a4€THBIX eIMHULIAX U B
aKaJeMHUYeCKUX Yacax ¢ BblIeJIeHHEM 00beMa ayIUTOPHON (JIEKIUH,
CeMHMHAPBI) U CAMOCTOSATEJIbHON Pad0THI 00yYaAKOLIMXCH

Jna wanpasnenuss noarotoBku 01.03.02 «lIpukiiagHas maremaTtvika u
nHpopMatuka» Mo oyHoil (Tabnuua 3) U ouyHO-3a04yHON (Tabmuma 4) dbopmax
00y4ueHus 00111ast TPYA0EMKOCTD JUCIMIUIMHBI COCTABIISIET 8 3a4. €., 288 yacoB (u3



HUX 4 3a4. ex., 144 yaca B 3-m u 4 3a4. en., 144 yaca B 4 cemecTpax.

Tabnuua 3 — TpyaoeMKocTh JUCHUILIMHBI «MammHHoe 00yueHue» ouyHas (opma

oOy4deHHus
Bua yueOHoi#i paGoThl Bcero Cemectp 3 Cemectp 4
o JUCHMIJINHE (B 3.e. M yacax) (B yacax) (B yacax)
Oo0mas Tpya10éMKOCTb .
JUCHHIIMHBI (B TOM YHCJIe 71252 108 144 (xypcoBoii
N npoexkT 24 yaca)
KYPCOBOW IIPOEKT)
KonrakrtHas paboTa- 102 34 68
AyIUTOpHBIE 3aHATHS
Jlexunu 50 16 34
CeMuHapbl, IpaKTHYECKUE 52 18 34
3aHSTHS
CamocrositensHas pabora 150 74 76
KonTtponbHas KontponbHas
Bun texymniero KOHTpoJIst pafora paboTa
o 3adeT, PK3aMEH, DK3aMeH, KypcoBasi
Bun npomexxyTouHoil arTecTanuu 3auer
KypcoBas paboTa paborta

Ta6J11/111a 4 — prIIOGMKOCTI) JAUCTUITIINHBI «MammHHOe O6y‘{€HI/I€» O4YHasA-3a049Hasda

dbopma oOydeHuUs

Bua yueOHo# padoThI Bcero Cemectp 3 Cemectp 4
Mo AUCHMIIJIUHE (B 3.e. M yacax) (B yacax) (B yacax)
OO0uiast TpyA0€MKOCTD AN CHUTITTMHBI 126 (kypcoBoii
. 8/252 126
(B TOM 4mcJIe KypCOBOii POEKT) npoekT 24 yaca)
KonrtakTHas pabora- AyTuTopHbIE 56 28 34
3aHSATUS
Jlexuun 24 12 12
CeMuHapbl, TPAKTUYCCKUEC 3aHATHUS 32 16 16
CamocrosrtenpHas padboTa 196 80 116
B TEKVILEro KOHThOIS Kontponbnas | KouTposibHas i
ALTeRy p pabora paborta
. 3aueT, 9K3aMeH, DK3aMeH, KypcoBast
Bun npomexxyTouHO# arTecTanuu 3auer
KypcoBasi paboTa paborta

5.Coaep:xxanne TUCHUIINHBI, CTPYKTYPHUPOBAHHOE 10 TeMaM (pa3eaam)
AUCIHMILUIMHBI ¢ YKA3aHHEM UX 00beMOB (B aKaJIeMHUYECKHUX Yacax) U BUI0B

Y4eOHbIX 3aHATHHI
5.1. Conep:xanue TUCIMUILIIMHBI

Tema 1. BBenenue B MAIMHHOE O0y4YeHUE

OcHOBHbIE TOHATUS ~ MalIMHHOTO  00yueHus. CBsizb €

JIpyTUMU



aucuuIuiMHaMu. KOHTEKCT MaliMHHOro OOy4YeHHMs Kak AMCLMIUIMHBI — aHaJIu3
JAHHBIX U UICKYCCTBEHHBIN UHTEIIEKT. Cepbl IpUMEHEHUS MAILIMHHOTO 00 y4YeHHS.
Tunsl 3a7a4 MamMHHOrO OOy4YeHHs - OOyYeHHE C yuHMTelIeM M 0e3 YUUTels.
CtpykTypa JaHHBIX JUJIi MAallMHHOTO 0O0ydeHus. MHCTpyMeHTaJbHBbIE CpElICTBa
MamuHHOro o0y4denus. [loHsiTHE MOAEIIM MAIIMHHOTO OOYYEHHS.

Tema 2. Perpeccust

[TocTanoBka 3amaum perpeccuu. JIMHENHas perpeccus ¢ OAHOU IEPEMEHHOMN
— (pyHKIMS TUTIOTE3BI, PYHKIIUS OMIMUOKHU, METO TPaIUCHTHOTO ciycka. Perpeccus
C HECKOJIbKMMHU TI€PEMEHHBIMM — MHOXKECTBEHHAasl JIMHEHHAas perpeccus,
HOpManu3alus MPU3HAKOB, TOJIMHOMHAIbHAsA  perpeccusd. IIpakTtuyeckoe
MOCTPOEHUE PETPECCUU — 3arpy3Ka M MPEJICTABICHUE JAHHBIX, p€alU3als METO1a
IPaJIMEHTHOTO CIyCKa, OIICHKAa Ka4eCTBa PErpecCcuu, Mojao0p CKOPOCTH OO0yUeHUS,
3HAKOMCTBO ¢ OubnuoTekou sklearn.

Tema 3. Knaccupuxauus

[locTanoBka 3amaun KiaacCU(pUKAIMKM KaK 3aJladyd MAIIUHHOTO OOy4eHHS.
Otnmuuust oT 3amaun perpeccuu. CTpyKTypa JdaHHBIX s KJIacCHU(QHUKAIUH.
Jloructuyeckass perpeccus — (yHKIUS TMIIOTE3bl, TPAHULIA NPUHATHUS PEIICHUH,
(yHKIMST OIIMOKM JIOTUCTHUYECKON pEerpeccuu, TpaAMEeHTHBIH CIyCK s
JIOTUCTUYECKON perpeccuu, MHOTOKJIAaccoBasi KiIacCU(PHUKAIMs, aJTOPUTM «OAHMH
IPOTHUB BCEX).

Tema 4. MeToabl 00y4eHUs ¢ yuuTeaemM

YHUBEPCATBPHOCTh METOJOB OOY4YEHHS C y4duTeleM, o0Inas IOCTaHOBKA
3aja4d. JIMHEWHbIE MOJEIN — JTMHENHAS U JIOTUCTUYECKAS] PETPECCUU — KAK €IUHA
Moaenb. [lomnHoMuanbHbIe MOIEIH. METOI OMOPHBIX BEKTOPOB, SIpa — JIMHEWHOE,
rayccoBo, npyrue. llepuentpon. [epeBbsi pemenumii. K Ommkaimux cocenei.
HauBnas OaiiecoBckas Mojenb. JlOCTOMHCTBA M HEIOCTATKH pPa3HBIX THIIOB
MOJIEJIEN, UX CPABHUTEIIbHAS XapaKTEPUCTUKA, TPUMEHUMOCTb. [I[puMeHeHne 3Tux
MOJIeJICH ISl peIIeHHs 3a/1a4 KJIacCHU(UKAIIN U PETPECCHH.

Tema S. /luarnocTuka cucreM MAMIUHHOIO 00y4YeHUSA

MeTtpuku 3)PEKTUBHOCTH MAITMHHOTO 00YUYEHUS — CpaBHEHHE C QYHKIIUSIMHU
omnOku. Tunuunsie MeTpuku 3HPeKTUBHOCTU i1 Mozenen perpeccun — MAE,
MSE, RMSE, MSLE, MAPE u napyrue. Metpuku 3 dekTuBHOCTH AJisI MOAenei
Kkiaccupukanum — accuracy, precision, recall, F1, ROC, PR wu gapyrue.
HenooGyuenune u mepeoOyuenme. Ilpobiema bias-variance. OrieHKa CIO0KHOCTH



Mozeneid. OOoOmwaromas CcrnocoOHOCTh MOJENEH, TECTOBbIM HAOOp, KpHUBBIE
oOydenus. Meroasl 60pbObI ¢ Heno- U nepeoOyyeHueM. Perynspuszanus. 3agada
BbIOOpa MOJENH — KPOCC-BAIUAIMS, THIIEpIapaMeTpbl MOJIEIEH, MOKUCK 0 CETKE,
BaJIWJIAlIMOHHBINA HA0OP.

Tema 6. IlpeaBapure/ibHbIN aHATU3 U 00pad0TKA JaHHBIX

COop nmaHHBIX IS MojeNield 00y4YeHUsl ¢ yUuTeleM — pessiquoHHas ¢opma
JAQHHBIX, MOHSATUE YUCTHIX JAHHBIX, OLIECHKA HMCTOYHUKOB M OOBEMOB JAHHBIX.
OnucatenbHbld  (IpenBaputenbHbii) aHanu3 jganHeix  (EDA) —  ananus
penpe3eHTaTUBHOCTH, ~ IIKajdbl W THUMbl,  BU3yalu3auus,  MOpodiieMa
HecOAIaHCUPOBAaHHOCTH, OOHAPYXEHUE KOppeNAlHi, aHOMaluid B JaHHBIX.
Ounctka 1 npeoOpa3oBaHUe AAHHBIX — YAAJICHHUE JIMIIHUX NPU3HAKOB, YJaJeHHE
HENOKa3aTeJIbHbIX OOBEKTOB, 3alOJHEHHWE OTCYTCTBYIONIMX 3HAYEHHUM, CO3/JaHHE
CypporaTHbIX  MPHU3HAKOB, IMpeoOpa3oBaHWE  IIKaJ,  BOCIPOU3BOJAMMOCTD
npeoOpa3oBaHus JTaHHBIX.

Tema 7. 3agauu o0yyeHus1 0e3 yuuTeJis

3ajaya KjacTepu3allid — I[IOCTAaHOBKA 3aJauyd, CTPYKTypa JaTacera,
pesynpTaT W uHTepnperauua. Merox K cpemHux —  dopmanuzanus,
runepnapaMerpsl, IpuMeHUMOocTh. Jpyrue meronsl kinactepuszauuu — DBSCAN,
uepapxuyeckasi, arJoMepaThBHas  KjacTepusauus. 3ajgaya  oOHapyKeHUsd
aHoOMaJMi. 3ajaya NOHWKEHUS Pa3MEPHOCTU — METO/] TJIABHBIX KOMIIOHEHT, METOJ
HE3aBUCUMBIX KOMIOHEHT. OOydeHue ¢ MOJAKPEIIICHUEM.

Tema 8. [IpakTHueckoe NCNOJIb30BAHUE MOeJIeid MAIIIMHHOTO 00y4YeHUs

CroxacTUuecKHil M MaKeTHBIM TpaAueHTHBIA ciyck. OTOOp MPU3HAKOB.
YactuyHoe oOydeHHE ¢ y4uTeaeM. AHCAMONIMpPOBAHHE MOJACIEH — OCErTHHT,
OyCTHHT, CTaKUHT, ciydaiHbiii tec, XGBoost, CatBoost. KonBetiepuzarus Mo aeei
MamuHHOTO 00yueHusi. OCHOBHBIE ATambl MPOEKTAa MO MAIIUHHOMY OOYYEHHIO.
Buzyanuzamnus, wuHTEpnpeTanusi, MOpPEACTaBICHUE U  aHalU3  pe3yJbTaTOB
MamuHHOr0 0o0y4eHus. Pabora ¢ pasHeIMH THMaMU JAaHHBIX — MpeoOpa3oBaHHE
rpadudeckoii nHGOpMAIUU, METOJIBI BEKTOPU3AIIUN TEKCTA.

5.2. YueOHO-TeMaTHYECKHMH IJIAH

TeMbl TUCIUTUIMHBI ¥ BUIBI 3aHATHH 11 HanpaBieHus moarotopku 01.03.02
«[Ipuknagnas MaTeMaTuka ¥ HHPOpPMAaTHKay MPEJCTaBICHBI B Ta0IUIaX 5-6.

Tabmuma 5 — Pacnpenenenue OrojkeTa BpEMEHHM NPU U3YYEHUU IUCIUIUIMHBI
«MamaHoe o0yueHue» it HampaieHus noarotoBku 01.03.02 «Ilpuxmamnas



MareMmaTuka u uHpopMaThuKay, ouHas popma oOydeHus, B yacax

TpynoeMkocTh B 4acax
®opmbl
KonrakTHasi pa6oTa -
Ne| HaumeHoBaHue TEeKYyLIero
AynuTopHas padora
1/ | Temsl (pa3aena) | Beer CamocrosiTeJibHA| KOHTPOJISA
CemuHapsl,
I | JUCHMIIIMHBI 0 |Oomas | Jleknmu s paboTta ycneBaemMocT
NMPaKTHYECKHU
,BT.4.: H "
e 3aHATHS
BBenenue B Enggg’ a
1  MamuHHOE 27 6 2 4 14 POBEP
OGVaeHIE abopaTOPHBI
i X paboT
orpoc,
2 Perpeccus 27 10 4 4 13 NPoBepia
1ab0paTOPHBI
X paboT
orpoc,
3 Kiaccudukanus | 27 6 12 4 16 NPoBepia
1ab0paTOPHBI
X paboT
Merto bl onpoc,
4 obyuenmsc | 27 | 16 6 10 18 NPoBepia
TeeM 1ab0paTOPHBI
yi X paboT
Jnarnoctuka OI1poc,
CUCTEM 27 20 10 6 16 MpoBepKa
MaIlIMHHOTO 1ab0paTOPHBI
00yJeHUs X paboT
[IpenBapuTenbHbI OI1poc,
i aHANIU3 U 97 18 10 6 13 MpoBepKa
00paboTka 71a60paTOPHBI
JTAHHBIX X paboT
oTpoc,
3amaun 00y4eHus 97 14 4 8 14 MpoOBepKa
0e3 yuurens 71a00paTOPHBI
X paboT
IIpakTueckoe
oTpoc,
HCIOJIb30BaHUE HDOBEDKA
8  momeneii 27 | 12 2 10 10 POBEP
71a00paTOPHBI
MalIMHHOTO
X paboT
oOyueHus
CornacHo
yuyeOHOMY
B erom mo 216 | 102 | 50 52 114 IUIany:
JUCIUTIINHE
KOHTPOJIbHAS
pabota

Tabmuma 6 — PacmpenencHue OropKkeTa BPEMEHH NPH H3YYCHUH JTHCITUTUTHHBI
«MammHHOEe 00ydeHme» i HanpasiaeHus moaroroBku 01.03.02 «IIpukmamgnas
MareMaTuka U HiHpOpMaTHKa», OYHO-3a04Hast popma oOydeHHs, B yacax

Ne

HaunmenoBanue

1/ | Tembl (pa3jaesa)

I

JUCIHHUININHBI

TpyroeMkocTh B yacax

Bcer
0

KonTakTHas padora-
AynuTopHasi padora

CaMocToATeIbHA
s1 padora

Dopmbl
TeKyLLero
KOHTPOJIA



O6was| Jlekun CemuHnapswl, ycneBaemMocT
NMPaKTHYECKHU /|
,BT.4.: H
e 3aHATHS
Beenenue B HO(I)IE;)CI,(a
1  MamuHHOE 31 7 3 4 24 POBCP
oGyucHHe 1ab0paTOPHBI
X paboT
orpoc,
2 Perpeccus 32 8 4 3 25 1poBepia
1a00paTOPHBI
X paboT
orpoc,
3 Knaccudukauust | 36 | 6 2 5 26 1poBepia
1ab0paTOPHBI
X paboT
Vero o
4  obyuenmsc | 31 | 4 2 4 22 POBEP
TeleM 1ab0paTOPHBI
i X paboT
Jlmarnocruka 0I1poc,
CHCTEM 34 10 4 5 o5 poBepKa
MalIMHHOTO 1ab0paTOPHBI
oOyueHus X paboT
[IpenBapuTenbHbI OI1poc,
i aHaM3 1 36 10 3 3 24 poBepKa
00paboTka 71a00paTOPHBI
TAHHBIX X paboT
orpoc,
v 3amaun 00y4eHus 31 4 1 3 o5 MpoOBEpKa
0e3 yuurens 71a60paTOPHBI
X paboT
[IpakTnueckoe
orpoc,
WCIIOJIb30BaHUE DOBEDK
g  moneneii 21 | 7 5 5 25 POBEP
71a00paTOPHBI
MAaIIMHHOTO
X paboT
oOyueHus
CornacHo
yueOHOMY
B mexom mo 52| 56 | 24 32 196 —
JMCIUTUINHE
KOHTPOJIbHASI
paborta

5.3. ConepxxaHue cCeMMHAPOB, NPAKTHYECKUX 3aHATHIT

[enb mpakTUYECKUX 3aHATHUM MO AUCIUIUIMHE «MamurHHOe 00ydeHue» —
3aKpEIUICHUE TEOPETUUYECKUX 3HAHUM, OCBOCHUE AIITOPUTMOB MAIIMHHOTO
o0y4eHus JIJIsl pEeUIeHUs MPAKTUYECKUX 3a/1a4 B PA3IUYHBIX IPEIMETHBIX
00J1acTAX, KOHTPOJIb BBIIOJIHEHUS 3alaHUM ISl CAMOCTOSITEIbHON paOOThI.
3aHsATUS POBOASATCSA B AKTUBHOM M MHTEPAKTUBHOM (hOopMax C IPUBJICUCHUEM
BCEX CTYACHTOB K 00CYX/Ia€MbIM BOIIPOCaM, BEIOOPY ONTUMAJIBHBIX CLIOCOO0B



pElIeHMs MPAaKTHYECKUX 3a/1a4, YTO CIOCOOCTBYET NPO(HECCHOHATBHOMY
Pa3BUTHIO TMYHOCTU Oyaymiero 6akanaBpa. Conepikanue MpakTUISCKUX 3aHATHI
MpeACTaBICHO B TabauIe /.

Tabmuma 7 — ConepkaHue CEMUHAPOB, MPAKTUYECKUX 3aHATUU MO JUCHUILIAHE
«MammuHHoe o0yuyeHue» st HampaiaeHuss noaroroBku 01.03.02 «Ilpuxnannas
MaTeMaTuKa U HHpOpMaTUKa»

HepequL BOITPOCOB JJIs1 oﬁcyﬂme}mﬂ Ha

HaumeHnoBanme CeMHHAPCKHUX, MPAKTUYECKHUX 3aHATHSX, dopmbl
TeM (pa3aesoB) peKoMeHyeMble HCTOYHUKH U3 pa3aesioB 8, 9 NPoBeJAeHUs
AUCHMILINHBI (yka3biBaeTcsl pa3jies U MOPsIKOBbIi HOMep 3aHATHH

MCTOYHMKA)

Bxo1HO# KOHTPOJIb. 3ydeHne TEXHOJIOTHYECKOTO
CTEKa aHain3a JIaHHBIX, IOCTPOCHHOTO Ha 0a3e s3bIKa
nporpammMupoBanus Python. 3HakomMcTBO ¢
BBenenue B porp P yt . Pentenue n
oubmmoTekamu numpy, pandas, matplotlib.
MAaIllHHOE 00CyXIeHIE
S BrimomHeHue 3a1aHus 1Mo IPOCTOMY CTaTUCTUYECKOMY Sazay
yi aHAJIN3Y JAHHBIX HHCTPYMEHTAILHBIMH CPEJICTBAMH,

BKJTIOYAIOIIEM YITIPOJBUHYTOE BJIaJICHUE

COOTBETCTBYIOIIIMMHU MHCTPYMEHTaMHU. 11.8, 9

[TocTpoeHune MoIeNn PErpeccH METOIOM
IPaJAMEHTHOTO CITyCKa CBOUMH PyKaMH. 3HAKOMCTBO C
OCHOBaMH 00y4eHHUs apaMeTpoB Mozenu. [loctpoenne

MO/JIETN MHOYKECTBEHHOU PErpeCCUH CBOMMHU PyKaMHU. Pemenue u
Perpeccus [TocTpoenne Moienu OUOIMOTEUHBIMU CPEICTBAMH. 00CyXICHUE
CpaBHeHue pe3ynbTaToB. Peann3zanus mojaenu 3a1a4

perpeccur Ha mpuMepe, OJIM3KOM K peallbHOMY (Z1aTacet
boston). IHTepripeTalysi pe3yibTaToB MOICITHPOBAHUSI.

m.8, 9
Peanuzarus moaenu kinaccuukanuu (JTOrUCTUISCKOM
. . Pemenue u
perpeccur) CBOUMH pyKaMUu Haro00ue JTMHEHHO M
Knaccuduxkanus . 00CyXICHUE
perpeccun. Mcrnonp3oBanue OMOIMOTEUHBIX (DYHKITHIA. Sanad
m.8, 9
[TocTpoenne Moienu KiacCUpUKAIMK Ha MPOCTHIX
naHHBIX. [TocTpoeHHEe HECKOJILKMX MOJIENICH, CpaBHCHHE
ux 3 dexruBHocTH. [locTpoeHME MOIETHN HA CIIOKHBIX
MaHHBIX C HEJIMHEHHBIMU U CIIA0BIMHU 3aBUCHMOCTSIMHU. Pemrenne u
MeToib1 00y4eHuUs ¢
HTCTOM Onenka 3¢ dexTuBHOCTH, BBIOOP Moaenu. [TocTpoenue obcyxaeHue
yd MOJIETIH PErPecCUy Ha CIOXKHBIX JaHHBIX. [locTpoenue 3a1au

Pa3HbIX TUIIOB PErpeCCOPOB. OI_IeHKa 3(1)(1)GKTI/IBHOCTI/I,

BBIOOP MOJIeTTH. BEITIOTHEHHE KOHTPOJILHON paOOTHI.
m.8, 9




Jnarnocruka
CHUCTEM MAIlMHHOTO
oOyueHus

Onenka 3(pGEeKTUBHOCTH MOJICIN PETPECCHH C
MOMOIIBIO pa3HbIX MeTpuK. OueHka 3¢dexTuBHOCTH
KJ1acCU()UKAIUH C TOMOIIBIO Pa3HBIX METPHK.
[locTpoenue nuarnoctuueckux kpusbix (PR, ROC) s
OunapHO# Kiaccudukanuu. JluarHocTHKa HeJI0-U
nepeoOyueHus B MoJenu kiaccuduxanuu. [loctpoenue
KPHUBBIX 00y4eHHS, UX UHTEpHpeTanus. TecToBbIi
Ha0op aHHBIX J[eMOHCTpalus He00X0AUMOCTHI

Kpocc-Banuaanuu. VMcnonabs3oBanue Kpoce-
BaJIMIMPOBAHHBIX OI[EHOKKAYE€CTBA MOJIEIIH.
JleMoHCTpalysi ONTUMHU3ALUU TUIIEPIIapaMETPOB
MO/IENH, UCII0JIb30BaHNE BAIUIAIIMOHHOTO Habopa [uis
BbIOOpa Mozienu. [lonck Moaenu OT IPOCTHIX K
CJIOKHBIM. 11.8, 9

Pemenue u
0o0CyxIeHue
3aJa4

[IpenBapurenbHbIi
aHayu3 1 06paboTka
JTAHHBIX

COop 1 UHTETpaIys JaHHBIX U3 PA3HBIX HCTOYHUKOB.
OcCHOBHBIE YHCIICHHBIE XapaKTEPUCTUKH J1aTaceTa,
aHaiM3 Ha yiucToTy. HopManuzammsi mpu3HaKoOB U
3aI0JIHEHHE OTCYTCTBYIOIIUX 3HAYEHUI Ha
MCKYCCTBEHHOM TIpUMeEpe.

[IpeoOpazoBanue KaTeropuaabHbIX MPU3HAKOB B
yrcieHHble. KpaTkuil aroput™ aHajin3a JaHHBIX Ha
peansHOM TIpuMepe. MHTeprpeTarus pe3yabTaToB.
OT6O0p ¥ MHKUHUPHUHT MPU3HAKOB HA TIPUMEpPE,
MpUOIMKEHHOM K pealbHOMY (aaracer titanic). 1.8, 9

Pemenne n
00CyXIeHIE
3a7a4

3amaun 00ydeHUS
0e3 yuurens

Pemenue 3a1auu KiacTepu3alui Ha HCKYCCTBEHHBIX
naHHbIX. Meton K-cpennnx. Meto ToKTs.
OO6HapyxeHnue aHOMaJIui Ha HICKYCCTBEHHBIX JaHHBIX.
O6HapyxeHue aHOMaJIMH Kak 3a7a4a
[peIBApUTENILHOTO aHalu3a JaHHbIX. [loHmKeHne
Pa3MepPHOCTU HA UCKYCCTBEHHBIX JIaHHBIX.
Wurtepnperanus pesynbrarta. [lonmkeHne pazMepHoCcTH
TUIS BU3yaIH3aluu JaHHBIX.

m.8, 9

Pemnrenue n
00CyXICHUE
3a1au

IIpakTuueckoe
HCIIOJIb30BAHNE
MoOJIeJIEN
MAIlUHHOTO
oOyueHus

M crionp30BaHme MPOCTHIX aHCAMOJICH MOJIEIICH.
OnTuMu3anys runepnapamMmeTpoB MOJICIICH.
Busyanu3zanus, HHTEpIpeTanus U IpeacTaBIeHNe
pe3yabTaTOB MAIIMHHOTO 00Yy4eHUsl UCXOs U3 OU3Hec-
3ajaun MojenupoBanus. [loctpoeHne KoHBelepa
MamrHHOTO 00y4yenwus. [loctpoenue moaenu
KJIacCU(DUKAITUU TEKCTOB. 3HAKOMCTBO C Pa3HbIMHU
METOJaMH BEKTOpHU3aluK TeKCToB. [locTpoeHue Monenn
knaccudukanuu nzoopaxenuii. [Ipencrasnenue
n300pakeHHii B BUJIE BEKTOPA.

m.8, 9

Pemenue n
obcyxaeHue
3a1au

6. [lepeyeHb y4eOHO-METOAUYECKOT0 O0ecTiedeHus  JIJIs
CaAMOCTOSITEJILHOM PadoThI 00YYAKOIUXCS MO0 JUCIIUTVIMHE

6.1. IlepeyeHb BONMPOCOB, 0OTBOAUMBIX HA CAMOCTOSITEJIbHOE OCBOECHHE
AMCIHMIIMHBI, (OPMBbI BHEAYTUTOPHOI CAMOCTOATEIbHON PadOTHI




OcHOBHast 1Elb CAMOCTOSITENBHOW pabOThl CTyA€HTa MpU HU3YYEHHUH
IUCIUIUIMHBL «MammHHoe oOy4YeHHe» — 3aKpelnuTh TEOPETHUECKUE 3HaHMS,
MOJIyYCHHbIE B XOJ€ JIEKIIMOHHBIX 3aHATUH, TIIyOOKO H3y4YUTh, HCIOJIH30BAB
PEKOMEHJIOBaHHYIO JIUTEPATypy, a TaKXKe JEKUUU IO KypCy, OCHOBHBIE
TEOPETUYECKUE ACMEKThl AMCLIMIUIMHBI, CBA3aHHBIE C METOJAMH MAIIUHHOTO
oOy4eHusl.

CamocrosiTenbHast paboTa CTyA€HTa B MPOIECCe H3YUYEHHS TUCLUILIMHBI
BKJIFOYAET:

—OCBOEHUE PEKOMEHJOBAHHOW MpernojaBaTeleM MO JAHHOW TUCUUIUIMHE
OCHOBHOM U JIOTIOJIHUTENbHON Y4EeOHOU TUTEPATYPHI;

—H3y4eHUE KOPIOPATUBHBIX 00pPa30BATENbHBIX PECYpCOB (JIEKTPOHHBIE
y4E€OHUKH, FJIEKTPOHHbIE OMOIMOTEKH, IIEKTPOHHbIE BUACOKYPCHI U JIp.);

— BBINIOJIHEHHE JIOMAITHUX 33a/IaHUN B BUJI€ PEIIEHUS OTAEIbHBIX 3a/1ay;

—CaMOCTOSITENIbHBIN ouCcK nHpopMaiuu B IHTEpHETE;

—KOHCYJbTAIMH 10 HanboJiee CI0KHBIM BOIPOCaM;

—ydJactue B pabore BHaco-KiIyOa 1mo kadeape U eXKEerogHbIX CTYACHUYECKUX
HayYHBIX KOH(DEPEHIIHSIX;

—TIOATOTOBKY K 3a4eTy.

Ha camocTosaTenbHyo paboTy CTYAECHTOB, 00YYalOUIUMXCs MO HAMPaBICHUIO
nonroroBku 01.03.02 «Ilpuknagnas maremMaTrka U MHPOPMATHUKA» OTBOAUTCS IS
ouHol hopmbl 00yuenus 110 yacoB B TpeTheM cemecTpe u 40 4acoB B HETBEPTOM,
a sl ouHO-3a04HOM 116 yacoB B Tperbem cemectpe U 110 wyacoB B 4eTBEpTOM
(Tabnuma 8).

Tabauma 8 — IlepedeHp BONMPOCOB, OTBOJMMBIX Ha CaMOCTOSTEIIBHOE OCBOCHHE
OoOyJaromMMKCS  JUCHUIUIMHBI  «MamuHHOe ~ oOydeHue»  HampaBJICHHS
noarotoBku 01.03.02 «IlpuknagHas MatemaTuka U HHGOpPMaTHKa»

HaumeHoBaHue ®opMbl BHEAYTUTOPHOM
IlepeyeHb BONPOCOB, OTBOAMMBIX .
TeM (pa3aesioB) CaMOCTOSITEIbHOM
HA CaMOCTOSITeJIbHOE OCBOEHUe
AUCHUILTUHBI padoThI

V3yueHune ncTOpuM MallinHHOTO 00y4eHus kak [Pabora ¢ yueOHOM

UCIIUIUIMHBL, CBA3H C IPYTUMHU 00IaCTsIMU nmuTepatypoii. Pa3zoop
Beenenne 3HaHus. M3ydenue 6a30BbIX OMOIMOTEK aHAIN3A [BOITPOCOB IO TEME
MallnHHOE MaHHBIX Ha s3bIKe MporpaMmupoBanus Python - Bansrus. Bemmonnenue
oOyueHue numpy, pandas, matplotlib mo odpunnansHOH TOMAITHUX 3a/IaHUM K

JTOKYMCHTAIIUN (HpI/I HCO6X0,I[I/IMOCTI/I). Ka’)KIOMY 3aHATHUIO.




HaumeHoBaHue ®opMbl BHEAY AU TOPHOM
TeM (pa3/iesIoB) Tepetent, BONPOCOB, OTBOAMMBIX CaMOCTOATEILHOM
Ha CaMOCTOATEIbLHOE OCBOCHHE
AUCHUIINHBI padoThI
3HaKOMCTBO C HOPMHPOBAHHUEM JIaHHBIX, Pabota ¢ yueOHOI
aJIalITUBHOM CKOPOCThIO OOy4YeHMsI B pydyHOl  |ureparypoid. Paz6op
peanu3anuy METoa TPaJUEHTHOIO CIIyCKa. BOIIPOCOB I10 TEME
Bexropusanus BbIYUCICHUN B MOJEIN 3aHATHS. BBITIOTHEHNE
MHOKECTBEHHOU perpeccuu. Mcrnonp30BaHne  [TOMAIIHKUX 3aJaHUN K
MHO>KECTBEHHOM perpeccuu Jyist KAKJIOMY 3aHATHUIO.
MO/IETUPOBAHUS OJIMHOMHUATIbHBIX IPU3HAKOB
Perpeccus 1 HEJIMHEWHBIX 3aBUCUMOCTEN (KOPEHbD,

PKCIIOHEHTA, CUHYC, JIoTapudm, oOpaTHas
[IPONOPLIMOHAIIBHOCTD). Busyanuzanus
MCXOJHBIX TAHHBIX U PE3yJIbTaTOB
MOJIETUPOBAHUS B PEAIbHOM cilydae. AHaIMU3 U
[IPEACTABICHUE PE3YyIbTaTOB MOACINPOBAHUS U
COBEpILIEeHME npeckasanusd. CTaTUCTHYECKUI
AQHAJIN3 JOCTOBEPHOCTH IPEICKA3aHMUs.
Peanu3zanus anroputMa «oJIMH IpoTUB Bcex».  [Pabota ¢ yueOHOM
Onenka 3pPpeKTUBHOCTH KiIacCU(UKAIINU. nmuTepaTypoil. Pa3oop

Knaccuduarys CpaBHEHHE ABYX peaau3aiui. BOIIPOCOB 10 TEME

3adsaTHs. Brinoinenue
MOMaNIHUX 3aJaHui K
KaOKJIOMY 3aHATHIO.

MeToapl 00y4YeHUS C

Busyanuzaius pe3yabTaToB KIacCUPUKAIHH.
[locTpoeHue n aHanM3 oTYETA OT
KJ1acCU(PUKAIIUHN.

OreHKa CKOPOCTH 00Y4YEeHHS U PabOThI pa3HBIX
MOJIeJIel MAITUHHOTO 00yUYeHHsI Ha OOJIBIIIOM

PaboTa ¢ yueOHOMI
nmuTepatypoii. Paz6op
BOIIPOCOB I10 TEME
3aHATHS. BeITloTHEeHNE
TOMAIIHUX 3a/laHui K

yauTenem o0beMe TaHHBIX. Bu3yanmuzamus pe3yJbTaToB  [KaKIOMY 3aHSATHIO.

KJ1accu(DUKAIMY, HHTEPIPETAIHS TOJTydeHHBIX
pesynbTaToB. CoBepIlieHUE TIPEICKa3aHus U
OLIEHKA ero HaJe)KHOCTH.
ABTOMAaTHU3aLUsI TOCTPOCHUS MOJIEITH U PaboTa ¢ yueOHOMI
nojicueTa BEIOpaHHBIX MeTpHK. [locTpoeHune nmuTepatypoii. Pa3oop
cBoiHOTO OoTueTa. O60CHOBaHME BhIOOpA BOITPOCOB I10 TEME
MeTpHUK 3(H(PEKTUBHOCTH UCXOIS U3 3aHATUs. BeInoHeHue
MOCTaBJIEHHOM 3aaun. Busyanuzamms OMAIIIHUX 3aJaHui K
TMarHOCTHYECKUX KPUBBIX JUISI MHOXKECTBEHHOH [KaXKIOMY 3aHATHIO.
kinaccudukanuu. Vcnonp3oBaHue

Hunarnoctuka peryispu30BaHHBIX Mojeneit - ridge, lasso,

CHCTEM MAaIIUHHOTO
oOyueHus

elastic net. JleMmoHcTpatus MO3UTUBHOTO
BIUSTHUS PETYISIPU3AIMA Ha TOYHOCTh MOJIETIH.
[TocTpoenue u pobacTHas OIlEHKA

A (hEeKTUBHOCTH MOJIENH Ha JAHHBIX, OMU3KUX K
peanbHbIM. Mcmosib30BaHNe KPOCC-BaTUAAIINN.
[TocTpoeHre MOIETH U €€ TTOCIeAYIOIIast
ontumm3anus. [locTpoeHne psaa mpocThIx
MoJIeliel, TMarHOCTHKa U BBIOOD Kiacca
MOJENH, OIITUMU3AIIH U OLIEHKA Ka4eCcTBa.




HaumenoBanue
TeM (pa3esioB)
JTUCIHUIIINHEI

HepequL BOIIPOCOB, OTBOAUMBIX
Ha CaMOCTOATECJIbHOC OCBOCHUC

®opMbI BHEAYAUTOPHOMI
CaMOCTOATEILHOM
padoThI

[IpensapurenbHblii
aHanmm3 U 06paboTka
JTAHHBIX

AHanu3 pacupeiesieHus KaKI0ro atpuoyra u
CBSI3b C 1IEJIEBOM NTEpeMEHHOM. Buzyanu3zamusi.
OreHKa BAUSHUS HOPMaJIM3aIluU IPU3HAKOB Ha
Ka4eCTBO 0OydeHUs. 3aroTHeHNe
OTCYTCTBYIOIIIUX 3HAYEHUN HA pPEaTbHOM
npumepe. ['pynnupoBKa TaHHBIX U
MIPOJIBUHYTHIC aJITOPUTMBI PEIIKAITUPOBAHUS.
[ToJIHBIN aNrOpUTM aHaIu3a TaHHBIX HA
peaTbHOM IIpUMepe. AHAIU3 BIUSHUS Ha
MO/IETUPOBAHUE. AITOPUTMUUYECKUNA OTOOP
MMPU3HAKOB, OTOOP MO UTOTaM OIIEHKU BaKHOCTH
MMPU3HAKOB TI0 UTOT'aM TIOCTPOEHUS TTPOCTHIX
MOJIEJIEH.

PaboTa c yueOHoOMI
nmuTepatypoil. Pazoop
BOITPOCOB I10 TEME
3aHATHS. BeImmosmenme
JTOMAaIIHNUX 3aJaHui K
KKJIOMY 3aHSTHIO.

3amgaun 00ydeHUs

Pemrenne 3agaun KJlacTepu3anyy Ha pealbHbIX
naHHbIX. IHTepnperanus pe3yaprara.
OO6HapyxeHue aHOMAaJIUI B pealbHbIX JaHHBIX.
Wuteprperanus pe3ynbraroB. [loHmkeHne

PaboTa ¢ yueOHOMI
muTepatypoii. Paz6op
BOITPOCOB I10 TEME
3aHsITHs. BeInmoiHeHne

6e3 yuurens .
pa3MepHOCTH IS 33]1a9i CHUKCHHS 00beMa TOMaIlIHKUX 3aJaHui K
naHHBIX. [[OHKEHHE Pa3MEPHOCTH KaK KOKJIOMY 3aHSATHIO.
WHXUHUPUHT IPU3HAKOB.

CroxHsle aucamOiau Mozaeieii - XGBoost, PaboTa ¢ yueOHOMI
CatBoost. OnTrumu3zanus runeprnapaMmeTpos, nmuTepatypoii. Paz6op
BBIOOP MO1eNd. McTop30BaHUE Pa3TUIHBIX BOIIPOCOB I10 TEME
[IpakTHyeckoe [THIOB rpaduku, nHborpaduku st 3aHsaTUA. BoimoaHenue
HCToMb30BaHMe  [ONTUMAIBHOIO MPECTaBIIEHUs PE3YIbTaTOB TOMaIIHKUX 3aJaHui K
Mozl MOJICJTUPOBAHUS. 3HAKOMCTBO C Pa3HBIMU KOKJIOMY 3aHATHIO.
3a/1auaMy 00pabOTKU TEKCTA - PyOpHKaITUs,
MAILHHHOTO MIEPEBO/I, aHAJIU3 TOHAJTLHOCTH, TeHEPALIHS.
00yCHHsI 3HAKOMCTBO C Pa3HbIMU 3a/1a4aMK aHAIK3a

N300paKeHUI — naeHTU(DUKaIUsI 00BbEKTa,
oOHapy)XKeHHE 00bEKTa, PacliO3HABAHUE
00BEKTA.

6.2. [lepeyeHb BOMPOCOB, 3aIaHMIi, TeM /)i MOATOTOBKH

[IpoBenenue

K TeKyleMy KOHTPOJII0

ayIUTOPHOM  CaMOCTOATEIbHOU

paboThI

npernoaraet

KOMaHJHYI0 palbOTy MpU MOATOTOBKE COOOLICHUN MO aHalIu3y JHUTEPaTypPHBIX
WUCTOYHUKOB (KHHT, CTaTel, MaTepuajoB KOH(EPEHIHI) Ha 3aJaHHYI0 TEMY,

IIOATOTOBKY OTBCTOB Ha KOHTPOJIBHBIC BOIIPOCHI

1o

MOATOTOBKY KOHTPOJBHBIX paloT.

TCMaM JUCHHIIIMHBI,

HepequL KOHTPOJIBHBIX BOIIPOCOB IO TUCHUIIJIMHE

1. Jaiite onpenenenue MeTpuku 3p(HEeKTUBHOCTH U (PYHKIIMH OLIUOKHU.



2. JlaitTe onpenenenue HAOOPY IAHHBIX (JlaTaceTa) B MATMHHOM OOyYEHHH.

3. [laiiTe onpeneneHue nkane n3MEpEHus MPU3HAKOB.,

4. lalite onpenesieHue MOHSITUIO YUCTHIX TaHHBIX.

5. [lepeuniciute OCHOBHBIE ATAIbl MPOEKTA MO MAIIMHHOMY OOYUYEHHIO.

6. Uto npeacraBiseT coO0M mpeaBapUTEIbLHBIN aHATN3 TaHHBIX.

7. YUto npencraisier coOoM mpodiemMa OTCyTCTBYIOIIMX JaHHBIX.

8. Uro npeacrasisieT co0oil mpobaeMa HecOalaHCUPOBAHHBIX KIIACCOB.

9. JlaiiTe onpeneneHue napaMeTpam U THIepriapaMeTpaM MOJIEIIH.

10. JlaiiTe onpeneneHue HeJ0- U epeoOyueHus.

11. Yto npencrapinseT co00i AUArHOCTHKA MOJIEIN MAIIMHHOTO O0yUEHHUS.

12. Yro npeacrasisieT co0o0il mpobdiieMa BbIOOpa MO MAITUHHOTO
oOy4eHus.

13. Yto npencrapiser co0oit uameperue 3PEeKTUBHOCTH PabOTHI MOCIIEH
MalIMHHOTO O0yYeHUS.

14. Jlaiite onpeneneHue METPUKHU 3PHEKTUBHOCTH MOJIEICH
KJaccuuKaIm.

15. Jlaiite onpeneneHue METpUKU 3P(HEKTUBHOCTH MOJIEIECH perpecCcuH.

16. JlaiiTe onpeneneHue NEPEeKpPecTHON MpOBEpKe (KPOCC-BauaaIus ).

17. Yto mipeacTaBiseT co00il METOAbl BEKTOPU3AIMK TEKCTOB JIJIS 33744
MaIIMHHOTO 00yYeHUS.

18. Yro npencrasisieT co0oit rpaduyeckast HHGopManus B MOJEIAX
MAaIIMHHOTO O0yYeHUSI.

19. Yro npencrasisieT co0oit meTo k cpeaHux.

20. Yto npeacrapiseTr co00it oOHapyXKeHUE aHOMAJIUMN.

IIpumepsl 3a1aHuii 1J KOHTPOJbHOH PadoThI

1. 3arpy3uTh BCTpoeHHBIM B Oubnmoreky sklearn maracer «Mpuce».
Omnucatp OCHOBHBIC KOJIMYECTBCHHBIC XapaKTEePUCTUKHU naracera.
BuzyanuzupoBarh pacnpenelieHHe KaKI0ro MNpHU3HaKa, BXOMSIIETO B J1aTaceT.
BuzyanusznpoBarh COBMECTHOE paclpeieseHue KaxJAoro Nph3HaKa U LEeIeBOU
nepeMeHHon. CaenaTh BbIBOJ O JUHEWHOW Pa3IeIMMOCTH KJIacCOB.

2. 3arpy3uth BCTpOSHHBIM B OmbOmuoreky sklearn maracer «Upuchbi».
[Toctpouts MoOnmens mapHOW KIAacCH(HUKAMK KaKIOTO NpHU3HAKA U 1EJIEBOM
nepemeHHo.  OneHUTH  MeTpUKA  DPGEKTHBHOCTH  YETHIPpEX  MoJemei
kinaccupukanuu. CraenaTb BbIBOJ O 3HAUYUMOCTH KaXXJOTO TMpU3HAKA Jis
KJIacCU(pUKAIUU.

3. 3arpy3uth BCTpOeHHBIH B OmbOmuoreky sklearn maracer «Upuchb».
Onucatb OCHOBHBIE KOJIMUECTBEHHBIE XapaKTepHCTUKH pAaTtacera. lloctpouthb
MoJieb Ki1accupukau 00ObeKTOB 10 BCEM YEThIPEM MPU3HAKAM, UCTIONIB3YSI METO/T
nepeBbeB penieHud. IlocTpouth OoT4ET O KiacCU(UKALKUM, OICHUTh OCHOBHBIC
METPUKH KJacCU(PUKALMU - TOJHOTY, TOYHOCTh, F-MeTpuky. Caenats BbIBOA 00
3(pheKTUBHOCTH KIacCU(PUKAIIIH.

4, 3arpy3uTh BCTpPOCHHBIM B OmOnMmMoTeky sklearn maracer «lpucsi.



OnucaTh OCHOBHBIC KOJIMYCCTBCHHBIC XapaKTEPUCTUKU maracera. I[locTpouTh
MO/IeJIb KIacCU(PUKALMK 00BEKTOB IO BCEM YETHIPEM ITPU3HAKAM, UCIIOJIb3YsI METOA
jgoructudyeckoil perpeccud. llocTpoutrh oT4eT O KiIacCU(pUKALMH, OLICHHUTH
OCHOBHBIE METPHUKH KJIACCU(PHUKAIMK - TOJHOTY, TOYHOCTh, F-mMeTpuky. Cnenath
BbIBOJI 00 3P (EeKTUBHOCTHU KJIaCCU(PUKALIUU.

S. 3arpy3uth BCTpOeHHbI B Oubmuoreky sklearn maracer «Upucebr».
OnucaTh OCHOBHBIC KOJIMYCCTBCHHBIC XapaKTEPUCTUKU maracera. I[locTpouTh
MO/IeJIb KIacCU(pUKALMK 00BEKTOB IO BCEM YETHIPEM ITPU3HAKAM, UCIIOJIb3YsI METO]
OMOPHBIX BEKTOpPOB. [loCTpOWTH OTYET O KiIaccU(HKAIUU, OICHUTH OCHOBHBIC
METPHKHU KJIacCU(PUKAIMKU - MOJHOTY, TOYHOCTh, F-meTpuky. Caenarb BBIBOI 00
3 PEeKTUBHOCTHU KJIacCU(PUKAIUH.

6. 3arpy3uTh BCTpoeHHBIM B Oubnunoreky sklearn maracer «HMpuchi».
Onucath OCHOBHBIC KOJIMYCCTBCHHBIC XapaKTEPUCTUKU jaracera. I[locTpouThb
MOJIeNb KiIacCU(PUKaUU OOBEKTOB IO BCEM YEThIPEM MPU3HAKAM, UCTIONIb3Ys METOT
MHOTOCJIOWHOTO TepuentpoHa. lloctpouts oT4eT o0 KiaccuuKanuu, OLIEHHUTH
OCHOBHBIE MCTPHUKH KJIACCHU(PUKAIMKM - TOJIHOTY, TOYHOCTh, F-mMerpuky. Cuenath
BbIBOJT 00 3(p(heKTUBHOCTHU KIIacCU(PHUKAIIUU.

7. 3arpy3uTh BCTpoeHHBIM B Oubnmnoreky sklearn maracer «Mpuchi».
[TocTpouts MOACHHL KiIaccH(HKAIUM OOBEKTOB 1O BCEM YETHIPEM IPHU3HAKaM,
UCTIONIB3Ys JIF000H MeToy Kiaccudukanuu. ONTHMH3UPOBATH THIEPIIaApaMETPhI
MOJIENTM TpU TOMoIM Toucka 1o ceTke. Chenath BBIBOA 00 YIyYIlIEHUU
3¢ PeKTUBHOCTHU Ki1acCU(pUKAIUH.

8. 3arpy3uth BCTpOeHHBIM B Oubmuoreky sklearn maracer «Upuchbi».
[TocTpouts MoOenb kiaccuukanuu OOBEKTOB MO BCEM YETHIPEM IPHU3HAKAM,
ucnonp3ya oo meton. OneHuTh 3(QPEKTUBHOCTH MOJEIH MpPH MOMOIIU
epeKpeCcTHON TpoBepKHu (Kpocc-Banuaanuu). Cuenatb BEIBOJ 00 3P (HEKTHUBHOCTH
KJ1accu(pUKaIUH.

Q. 3arpy3uTh BCTpoeHHBIM B Oubnmoreky sklearn maracer «Mpuce».
[ToHm3uTh pasMepHOCTH JaTaceTa a0 JABYX W3MEpeHud. BusyanusupoBaTb
MOJIYYUBIIHICS HAOOP JaHHBIX YUUTHIBAs 3HaUEHUE 11eTIeBOM nepeMeHHou. Craenarhb
BBIBOJ| O JIMHEHHOW pa3AeIMMOCTH KJIaCCOB.

10. 3arpysuth BcTpoeHHBIH B Oubnmoreky sklearn maracer «bocTony.
[locTpouTh  MOHAENbL  MHOXECTBEHHOW  perpeccud. OLEHUTb  METPUKH
sadpexkrnBHOCTH perpeccur. CaenaTh BbIBOA 00 A()(PEKTUBHOCTH TOJYIUBIIEHCS
MOJEJIH.

11. 3arpy3uth BCTpoeHHBIH B OubOmmoreky sklearn maracer «bocTony.
[TocTpouTs MOAENH pETpeccHy MO BCEM TMPU3HAKAM, HCIIONB3Ys JIFOOOH MEeTo.n
perpeccur. ONTUMHU3UPOBATH TUIIEPIIAPAMETPHI MOJCIH TPU MTOMOIIHM TOWCKA IO
cetke. CnenaTh BBIBOJ 00 yiydmieHnn () PEeKTUBHOCTH PETPECCHH.

12. 3arpy3uth BCTpoeHHBIH B OuOmmoreky sklearn maracetr «bocTony.
[TocTpouTs MOJENH perpeccud MO BCEM NpH3HAKAM, WCIOJB3YyS JTIOO00W METO.
Ouennuts 3PHEeKTUBHOCTh MOJICTU MPHU MOMOIIH MEPEKPECTHON MPOBEPKH (Kpocc-
Banuauuu). Caenats BbIBOA 00 3 PEKTUBHOCTH PErPECCHM.

13. 3arpy3uth BCTpoeHHBIH B OmOimoreky sklearn maracer «bocTom».
[ToHn3uts pasMepHOCTH JaraceTa a0 [JBYX H3MepeHud. Busyamusupoarb



MOJIYYMBIIMICS HAOOP JaHHBIX YUUTHIBAsI 3HAUEHUE LIeTIEeBOM nepemeHHon. Caenartb
BBIBO/I.

14. 3arpy3utb BcTpoeHHbI B OubOnuoteky sklearn maracer «ludpsi».
[TocTpouTs MOJENb KiIACCU(PUKAIUU O0BEKTOB, UCIOIb3YSI METOJ MHOT'OCIOMHOIO
nepuentpoHa. [loctpouts otyeT o KinaccupuUKalMK, OUEHUTh OCHOBHbIE METPUKH
Kiaccuukanuu - TMOJHOTY, TO4YHOCTh, F- Merpuky. Cpaematb BbIBOA 00
3 PEeKTUBHOCTHU KJIacCU(PUKAIUU.

15. 3arpy3utb BcTpoeHHbI B Oubiuoteky sklearn naracer «l{udpsi».
[loctpouts MoOzenbp Kiaccuukauum OOBEKTOB, HCIONb3Ys JHO00M MeToa
knaccudukai. ONTUMU3UPOBATH TUIIEPIIAPAMETPhl MOJIENIN MPU TOMOUIH ITOUCKA
no cetke. Caenatb BbIBOJ 00 yiaydlieHUu 3G (HEKTUBHOCTH KIaCCU(PUKALINH.

16. 3arpy3utb BcTpoeHHbIN B OubOnuoteky sklearn naracer «l{udpsi».
[TocTpouTs MOJIENH KIaCCU(PUKALIMA 00BEKTOB, UCIIONB3Ys 10001 MeTo . OLIeHUTD
3G (PEeKTUBHOCT, MOJENM TMpU MOMOIIM TMEePEeKPecTHON mpoBepku (Kpocc-
Banuaanuu). Cuenatb BbIBOJ 00 3 (PEKTUBHOCTH KIacCUuPUKaIum.

17. 3arpy3utb BcTpoeHHbIN B Oubnuoteky sklearn nmaracer «l{udpsi».
[loHn3uTh pa3MepHOCTh JdaTacera J0 JBYX u3MepeHuil. BusyanusupoBatb
NOJIYYUBIIHICS HAOOP JaHHBIX YUUTHIBAs 3HaUEHUE 1IeJIeBOM nepemMeHHoi. Caenartb
BBIBOJI O JIMHEMHOW Pa3/IeIMMOCTH KJIACCOB.

IIpumepHas TeMaTHKAa KypCcoOBOil padoThI

1.  JlecKpUNTHUBHBIA  aHaIW3 YHCICHHOTO  Habopa  J@HHBIX C
MCTIOJIh30BAaHUEM TEXHOJIOTHI BHU3YaIN3aIIHH.

2.  JleCKpWNTHBHBIN aHalU3 KaTerOPHAIBHOTO HaboOpa JaHHBIX C
UCTIOJIh30BAaHUEM TEXHOJIOTHI BU3YaIN3aIIHH.

3. JleCKpUNITHBHBIA  aHAIM3  CMEIIAHHOrO  Habopa  JaHHBIX C
UCTIOJIh30BAaHUEM TEXHOJOTUH BU3YyaIU3AIIHH.

4.  CpaBHEHHE METOJIOB PEIPECCHU Ha peabHBIX HA0OpaxX JaHHBIX.

5. CpaBHeHHE METOJIOB KJIacCH(UKAIIMK HA peabHBIX HA00Opax JaHHBIX.

6. IlpenBapuTenbHBI aHaNW3 JAaHHBIX WM TOCTPOCHHUE IPU3HAKOB B
3aiayax 00paboTKu (PMHAHCOBOUM M YKOHOMHUYECKON WH(MOpMAITIH.

7. llpenBapuTenbHBI aHANW3 JIaHHBIX M TOCTPOCHHUE IPU3HAKOB B
3aJlayax pacro3HaBaHUS roJIoca.

8.  IlpemBapurenbHbI aHANIW3 MAHHBIX M TIOCTPOCHHE IPU3HAKOB B
3a/lagyax pacro3HaBaHUS TEKCTA.

9.  IlpenBapuTenbHBI aHANW3 JaHHBIX M TOCTPOCHHUE MPU3HAKOB B

3a/lauax pacrno3HaBaHus 00BEKTOB Ha (poTorpaduu.

10. TIlpenBapuTenbHBI aHAIW3 JAHHBIX W TOCTPOCHHWE MPU3HAKOB B
3a/avax cykaTusi nHMOpMaInu.

11. TlpenBapuTenbHBIA aHAIW3 JAHHBIX W TOCTPOCHHWE MPU3HAKOB B
3a/1avax MOBBIIICHHS Ka4eCTBA U300PaKEHHUIA.

12. TlpenBapuTenbHBIM aHAIW3 JAHHBIX W TOCTPOCHHWE MPU3HAKOB B
3a/1avax UACHTU(OUKAIIUN JTHIHOCTH TI0 TOJIOCY.

13. TlpenBapuTenbHBIA aHAIW3 JAHHBIX W TOCTPOCHHWE MPU3HAKOB B



3aa4ax UICHTU(PUKALNN JIUIYHOCTH TI0 U300paKEHHIO.

14. TlpenBapuTenbHBI aHATH3 JAaHHBIX U TIOCTPOSHUE TPU3HAKOB B
3a/layax 00pabOTKU TEKCTOB HA €CTECTBEHHBIX SI3bIKaX.

15. IIpenBapuTenbHbI aHadW3 JAHHBIX W TOCTPOCHUE TIPU3HAKOB B
3aJjauyax MallMHHOTO TIepeBO/Ia.

16. IlpenBapuTenbHBI aHATW3 JaHHBIX W TIOCTPOSHHE TPU3HAKOB B
3aJjauax pacro3HaBaHUs TEMbI TEKCTa.

17. IlpenBapuTenbHBI aHATW3 JAaHHBIX W TIOCTPOSHHE TPU3HAKOB B
3aJjauax HOPMaJU3aI1H CJIOB TEKCTA.

18. IlpenBapuTenbHBI aHaTN3 MAHHBIX W TOCTPOCHUE TIPU3HAKOB B
3a/ja4ax U3BJICUCHHUS 3HAHUH U3 ayINO0IaHHBIX.

19. IlpenBapuTenbHBI aHATW3 JAaHHBIX W TIOCTPOEHUE TPU3HAKOB B
3aJa4axX MEIUIMHCKON TUAarHOCTUKH.

20. IlpenBapuTeNnbHBI aHaIW3 MAHHBIX W TOCTPOCHUE TPHU3HAKOB B
3a/1a4ax U3BJICUYCHUS 3HAHUH U3 BUICOJaHHBIX.

Texkymuii KOHTPOJb OCYIICCTBISICTCS B XOJ¢ y4eOHOro Ipoiecca M
KOHCYJIbTUPOBAHUS CTYJCHTOB, IO Pe3yJbTaTaM BBITTOJIHCHHS CaMOCTOSTEIbHBIX
pabot. OCHOBHBIMH (pOpPMaMHU TEKYIIETO KOHTPOJIS 3HAHHUH SIBJISIOTCS :

— 00CyX/IeHHE BOIIPOCOB TEM U KOHTPOJIBHBIX BOIIPOCOB;

— peleHue 3aad, TECTOB M UX OOCYXKIEHHWE B TOYKU 3pPEHUS YMEHUS
(dbopMynHpoBaTh BBIBOJIBI, BHOCHUTH PEKOMEHJALMKW W TMPUHUMATh aJeKBATHbHIE
yIpaBIEHYECKHUE PEIICHHUS;

— 00CyXJIeHHE 3aKOHOJATEIbHBIX, IPABOBBIX U HOPMATHUBHBIX AKTOB.

O moaxoze K OIEHKE 3HAHWUW CTYACHTOB IpemnojiaBaTesib UHGOPMHUPYET
CTYJIEHTOB Ha TEPBOM CEMHHAPCKOM (MpakTuueckoMm) 3aHsaTuH. Ha mocnennem
CEMUHAPCKOM (TPaKTUYECKOM) 3aHSATUU CTYJICHTaM COOOIIAeTCs OLlEHKa, KOTOPYIO
OHHM TIOJIYYAIOT MO0 UTOraMm padoThl B cemecTpe. CTyACHTHI MOTYT YIYUIIUTh CBOIO
OILICHKY T10 UTOTaM paboOThI B CEMECTPE 3a CUET OTPAOOTKH MPOIYIICHHBIX 3aHATUM.
OTtpaboTKa MPOITYyCKOB, UMEBIINX MECTO IO IPUUKUHE PAOOThHI CTYJIEHTOB BO BpeMsi
3aHSTUN, HE JIOMMYCKAETCA.

Kpurepun OanibHOM OLIEGHKH pa3inuYHbIX (OPM TEKYIIEro KOHTPOJIS
YCTIIEBAEMOCTH COJIEPIKATCA B COOTBETCTBYIOIIMX METOJMYECKUX PEKOMEHIAIMSIX
kadeaprl «MaremaTuka 1 THPOPMATUKAY.

7.0P0H OLIEeHOYHBIX CPEACTB Il POBEJACHNSI MPOMEKYTOYHOH
arrecTaluy 00y4YaIOIMXCH MO JUCUUILIHHE

OueHouyHble CpeACTBAa TMpEJHA3HAYEHbl [JIi KOHTPOJISI W OLEHKH
00pa3oBaTeNbHBIX JOCTHKEHUI 00Yy4YaromInuXcsi, OCBOMBILIUX MPOrpaMmy y4eOHOU
JUCUUIUTMHBI «MarmmHHoe 00y4yeHue».

@oH/ OIEHOYHBIX CPEJCTB BKIIOYAET KOHTPOJBHBIE MaTepHalibl s
MPOBEEHUS TEKYILIETO KOHTPOJISI M IPOMEKYTOUHOM aTTeCTallUU.



7.1 Onucanue nokasarteseil 1 KpUTepUeB OLEHUBAHUS KOMIIETEH M i

ILnannpyemMsl
€ pe3yJIbTaThl
OCBOCHUA
KOMITeTEHIH
"
(uHAUKATOpPA
AOCTHKEHU S
KOMITeTEHIH

u)

YpoBeHb 0CBOEHMS
«HEY/I0BJIETBO| «Yy/10BJIETBO
«XOPOILLO» «OTJMYHOY
PUTENbHO» | PHUTEJbLHO»

Onenounoe
CpeaCTBO

IIKH-2 CnocodeH ¢ NOMOIIBI0 MATEeMATHYECKOW MOJeId pemaTh IMOCTABJIEHHYIO
TeOPeTHYeCKYI0 MM NMPHUKJIAJAHYIO 3aa4y, peajli30BbIBasi AJITOPUTM pelleHusl B BHJe
NPOrpaMMHOI0 MOJYJIsl

JlemoHCcTpHpyeT 3HaHUE 0a30BBIX MATEMATHUYECKUX MOJIENICH, MPUMEHSEMBIX B Pa3IUYHBIX
MPEAMETHBIX 00JIaCTAX

3Hath: ®parmenrap | Hemosinbie Cdopmuposa | Chopmuposa | Borpocs! ams
OcHoBHBIE HOE MIPEJCTaBICH | HHBIE, HO HHBIE OTICHKH
MaTeMaTU4ec | MPeACTaBIeH | Us 00 | comepxarmue | cucTeMarnye | 3HaAHWHA U
KHe MOJIeNH, | ue 00 OCHOBHBIX OTJICNTbHBIC CKHe YMEHUH,
MIPUMEHSEMBI | OCHOBHBIX MaTeMaTu4ec | mpoOessl NpeJICTaBJICH | 3aJaHus B
€B MaTeMaTuiec | Kux npeJCTaBiIeH | Us 00 BUJIC
QIropuTMax | KUX MOJETISX, usi 00 OCHOBHBIX pacueTHBIX
MalIMHHOTO | MOJEJIAX, MPUMEHSIEMBbI | OCHOBHBIX MaTemMaTH4dec | 3a/ad,
oOyueHus MIPUMEHSIEMBI | € B | MareMaTudec | KuX TECTOBBIE
eB aNIropuT™Max | KUX MOJETISX, 3alaHus
QIrOpUTMax | MalIMHHOTO | MOJETSX, MIPUMEHSIEMbI
MalIMHHOTO | 00y4YeHHUs IpPUMEHSIEMBI | € B
oOyueHus eB aNropuT™Max
QIropuTMax | MalIMHHOIO
MalIMHHOTO | 00y4eHus
00y4eHUs
YMmeTh: O®parmenrap | Hecucremar | B nenom Cdopmuposa | Bompocsr mis
MIPUMEHSTh HOE yMEHHUE | HYECKOe YCIICIITHOE, HHOE YMEHHE | OLIEHKU
QITOPUTMBL | IPUMEHSITh IpPUMEHEHUE | HO MPUMEHSITD 3HaHUU U
MalIMHHOTO | aJTOPUTMBI | aNTOPUTMOB | COJAEpIKAIIee | ATOPUTMBI | YMEHUH,
oOyueHus MAIIMHHOTO | MallMHHOTO | OTAENbHBIC MaIIMHHOTO
JUIS peIleHus | 00y4eHUs oOyueHus poOeITb o0yueHus
MPAKTUYECKU | JUISl PEHICHUs | JUIsl pEelIeHHs | YMEHUE JUISL pEIICHUS
X 3a/1a4 B MPAKTHYECKU | MPAKTHYECKU | MPUMEHSITh MPAKTHYECKU
pa3sIMYHBIX | X 3aJad B | X 3a7a4 B QITOPUTMBI | X 33/1a4 B
MPEIMETHBIX | Pa3iMYHBIX | Pa3JUYHBIX | MAIIUHHOTO | Pa3MUYHBIX
oOnactsx NpPEAMETHBIX | MPEAMETHBIX | 00y4eHUs HpeIMETHBIX
obmacTsx obmacTsx JUIS pEIeHUs | 00IacTax
MPAKTHYECKU
X 33/1a4 B
pa3INYHbIX
IPEIMETHBIX
obnactsix

A,Z[aHTI/IpyeT U TNPUMCHACT CYIICCTBYHOIIHUEC MATCMATUUYCCKUC MOACIU [UJId PCHICHUA
MOCTaBIICHHOM HpHKHaI[HOﬁ niIn TeOpeTH‘{CCKOﬁ 3aJa4yu

3HATL:

‘ dparmenrap ‘ Henomnuele

| maremaruuec | Chopmupona | Bompock! st




Ili1anupyembl YpoBeHb 0CBOEHMS
e pe3yJabTaThl
OCBOCHHUA
KOMIIeTeHIH
«HEYI0BJIETBO| «Y/I0BJIETBO Ounenounoe
U «XOpOLIO» «OTJIHYHO»
PUMTEJIBHO» | PHUTEJbHO» CpeacTBO
(uHAUKATOpPA
AOCTUKEHH S
KOMIIeTeHIH
)
MaTeMaTH4ec | Hoe IPEJCTaBIEH | KUX OCHOBaX | HHbIE OILICHKHU
KM€ OCHOBBI | IIPEJCTABJICH | U 00 | anropuTMoB | cucTeMaTH4e | 3HAHUU U
QITOPUTMOB | ue 00 MaTe€MaTH4YeC | YACICHHON CKHe YMEHUH,
YHCIIEHHOU MaTeMaTH4ec | KUX OCHOBAax | ONTUMU3alU | MPEACTaBJIEH | 3aJaHUs B
ONTUMM3ALM | KX OCHOBaxX | aiTOPUTMOB | U us 00 BUJIE
1 MOJEJIEH QITOPUTMOB | YHCJICHHOMN CdopmupoBa | MaTeMaTH4EC | pacUETHBIX
MalIMHHOTO | YUCJIEHHOMN ONTUMM3ALM | HHBIE, HO KHUX OCHOBax | 3ajad,
o0OyueHus, ONTUMM3ALM | U MOJEJNIeH | coepKalllue | aJrOPUTMOB | TECTOBBIE
OCHOBHbBIE U Mojienei MalIMHHOTO | OTAEJbHBIE YHUCIIEHHOU 3aJlaHus
QITOPUTMBl | MAIIMHHOTO | 00y4eHus, poOeIbl ONTUMM3ALIH
00y4eHUs U 00y4eHwus, OCHOBHEIE MPEJCTABIICH | U MOJIETEH
noadopa OCHOBHbIE QIrOpuUTMBl | Usi 00 MaIIMHHOTO
rumneprnapame | aropuT™Mbl | oOydeHHusT U | MoJesen o0yueHus,
TPOB oOyueHus u | moadopa MAalIMHHOTO | OCHOBHBIE
MoJIenei noaoopa rurnepnapame | oOydeHus, AJTOPUTMBI
rumneprapame | TpoB OCHOBHBIE 0o0y4deHus u
TPOB Mojenei QIrOpUTMBL | moadopa
Mozenei oOydeHusi U | rUmeprapame
noabdopa TPOB
runepmnapame | Mojesen
TPOB
MoOJeIen
YMmeTh: O®parmenrap | Hecucremar | B nenom Cdopmuposa | Borpochr mist
MIPUMEHSTh HOE yMEHHUE | HYECKOe YCIICIITHOE, HHOE YMEHHE | OLIEHKU
METO/IbI OPUMEHSITh IpPUMEHEHUE | HO MPUMEHSITD 3HaHUU U
oOyueHus U | METOJIbI METOJI0B coJiepiKaliee | MeTOJ bl YMEHHH,
noadopa oOyueHuss U | OOy4eHUS U | OTAEIbHBIC o0yudeHus u
rurnepnapame | mojadopa noabdopa npoOebI noabopa
TPOB IS rumneprapame | runeprapame | yMeHue rumneprapame
pelieHus TPOB JUIS | TPOB IS MPUMEHSITh TPOB IS
MPUKIAIHBIX | PEIICHUS peleHus METO/IbI peleHus
3a/a4 u3 OPUKIATHBIX | IPUKIAIHBIX | OOYYeHUS U | MPUKIIAJHBIX
pa3IMyHBIX | 3a]a4 u3 | 3a7a4 u3 nojoopa 3aj1a4 u3
oOnacreii pPa3IMYHBIX | Pa3MMYHBIX | TUIEpIapaMe | pa3iMyHbIX
oOnacreit oOnacreit TPOB IS obnacreit
oOnactsx peleHus
MPUKIIATHBIX
3a/1a4 U3
Pa3INYHBIX
obnacreit
Brnaneer meToonoruei MaTeMaTHUECKOTO MOJICIMPOBAHUS [T PELICHUS PO(PEeCCHOHATBHBIX
3a/1a4
3HaTh! | ®parmentap | Henomupie | Cpopmuposa | Chopmuposa | Borpocs! st




Ili1anupyembl YpoBeHb 0CBOEHMS
e pe3yJabTaThl
OCBOEHUSA
KOMIIeTeHIH
«HEY/I0BJIETBO| «Yy/10BJIETBO Ounenounoe
U «XOPOII0» «OTJIMYHO»
PUTENbHO» | PHUTEJbHO» CpeacTBO
(uHAUKATOpPA
AOCTHKEHUS
KOMIIeTeHIH
)
METO/I0JIOTUE | HOE€ 3HAHUE | MPEACTaBIEH | HHbIE, HO HHBIE, HO OIICHKH
u METOJIOJIOTHUM | Ud 00 | comepxkamie | coaepkaiye | 3HaHUHM U
MPOBEJCHUST | IPOBENICHUSI | METOJOJIOTHS | OT/IEIbHBIE OT/ICJIbHBIC YMEHUH,
MHTEJJIEKTya | MHTEUIEKTya | X poOesIb poOesIb 3aJlaHus B
JILHOTO JLHOTO MPOBEACHUS | MPEJCTABIEH | MPEJACTABICH | BUJC
aHanu3a aHanusa WHTEJUIEKTya | usi 00 us 00 pacyeTHBIX
TAHHBIX U JTAHHBIX U JBLHOTO METO/I0JIOTHS | METOJI0JIOTHS | 3a/1ad,
MAaIllMHHOTO | MAIIMHHOTO | aHaju3a X X TECTOBBIE
00y4eHUs 00y4eHUs JAHHBIX W | IPOBEICHUS | MPOBEJACHUS | 3aaHUs
MAaIlIMHHOTO | MHTEJUIEKTYa | MHTEJUICKTYya
00y4eHUs JHHOTO JBHOTO
aHayIM3a aHanM3a
JTAHHBIX U JAHHBIX |
MalIMuHHOTO | MAIIMHHOTO
00yJeHUs 00yueHus
YMmeTh: ®parmenrap | Hecucremar | B nenom Cdopmuposa | Borpocsr mist
MOJIy4aTh HOE YMEHHUE | HYECKOe YCIICITHOE, HHOE YMEHHE | OLIEHKU
BAJIUAHBIE U | MTOJIy4aTh MOJIy4YeHUE HO MoJIy4aTh 3HAaHUU U
pobacTHbIE BaJIUAHBIE W | BJIUAHBIC U | COZepXKalllee | BAJIUOHBIE U | YMEHUH,
OIICHKH pobacTHbIE pobacTHbIE OT/ICIIbHBIC pobacTHbIC
pe3yNbTaTUB | OLIEHKH OIICHKHU poOeIIb OIICHKHU
HOCTH pe3yNbTaTUB | pe3y/IbTaTUB | YMEHUE pe3yabTaTUB
MIPOBEJICHHOT | HOCTH HOCTH oJIy4aTh HOCTH
0 aHajM3a M | MPOBEJIEHHOT | IPOBEJICHHOT | BaJUAHBIC U | MPOBEACHHOT
MOJENTUPOBA | O aHajiu3a W | O aHaJM3a U | poOacTHbIE 0 aHaju3a u
HUS U Ie7aTh | MOJENIMPOBa | MOJEJIHUPOBA | OLIEHKH MOJEIUpPOBa
W3 HUX HUS U JIeNaTh | HUS U Ie]aTh | pe3yAbTaTUB | HUA U AeNaTh
3HAYUMBIE u3 HUX | U3 HUX HOCTH U3 HUX
MPUKIAHbIE | 3HAUUMBbIE 3HAYUMBIE MPOBEJICHHOT | 3HAYUMBIE
BBIBOJIbI NpUKIATHbIe | MPUKIAIHBIE | O aHANU3a U | MPUKJIAJHbIC
BBIBO/JIbI BBIBO/IbI MOJIETTUPOBA | BBIBOJIbI
HUS U JIeNaTh
U3 HUX
3HAYMMBbIE
MPUKIIaTHBIC
BBIBO/JIbI

7.2 3ajaHusi WK MHBbIE MATEPHAJIbl, HEOOX0AMMbIe IJIsl OLIEHKU 3HAHUM
U yYMEHUH, XapakTepusywiuux (opMHUpPOBaAHHE KOMIIETEHIHUHA B IMpouecce
ocBoenus OII BO

7.2.1 Bompochl A5 OLEHKHM 3HAHUNA W YMeHHMH, XapaKTepU3YHOIIUX



¢popmupoBanue KOMNeTEeHINI

HOHATHUSAM
«KIaccuuKamus» u
«perpeccusi». OObsicHUTE
pa3HUILy MEX1y HUMHU

HIudp
KOMIIETEHII Bonpocsl IIpaBubHBINA OTBET
UM
IIKH - 2 1. Jlaiite onpeneneHue Kuaaccupukauusa — 370 HHCTPYMEHT IIPOTHO3HOTO

MOJETTUPOBAHUS, UCIIOIb3YEMBbIH /17151 TPYIIIUPOBKU
BXO/JIHBIX IIEPEMEHHBIX B IPEJONpPEACICHHbIE KATETOPUH
«METKUY.

Perpeccust — 3T0 MeTO IPOTHO3HOTO MOJIEIMPOBAHUS,
IpeJICKa3bIBAIOLINI 3HaUeHHE (B OOJIBIINHCTBE CIIy4aeB
JIMarna3oH), COOTBETCTBYIOIIEE BXOAHOM nmepeMeHHon. OH
4acTO MCHOJIb3YeTCs Ui paboThl ¢ MOTOKAMHU JAHHBIX —
HaIpuMep, JUIsl MPOTHO3UPOBaHUs KoieOaHu (POHA0BOTO
pBIHKA.

2. ColicTBa
KBaJIM(pUKauu

Tpebyercss Hanwmuue Kak MUHHUMYM JBYX KJIaccoB, B
KOTOpPBIE OyIyT ITOMEIIEHBI BXOIBI.
PaGoraer ¢  AMCKpeTHBIMU
JCWCTBUTEILHBIMU 3HAUCHHSIMH.
TouHoCTh KJTaccU(pUKALUU — 3TO MPOLEHT MPABUIBHBIX
MPEJINO0JIOKEHUH 0T 001Iero uncia KiaccuGuKaium.

MNEPEMEHHBIMU nJIn

3. Onumure pasHUILy
MEXAY «TECTOBBIM
HabopoOM» U
«oOy4armuM Habopom»

VY4eOHbIif Habop — 3T0 00bEM JaHHBIX, UCIOJIb3YEMBIX
JUTst 0OydeHHsI IPOEKTa MAIIMHHOTO O0YYCHHUSI.

C npyroii CTOpOHbI, TECTOBBI HA0OOP — 3TO IaHHBIE,
HCIIOJIb3YEeMbIE JJIsl TECTUPOBAHUS MOJIENIM MAallIUHHOTO
00yJeHms1, KOTopas y)Ke Mponuia 00ydeHue.

4. JlaifTe IOHSTHE
«oOy4deHue B aHcamMOJIe»

Mojaesab ancamM0Jsi — ATO METO] MAITMHHOTO O0y4YeHUSI,
KOTOPBIN TIpesiaraeT 00beMHUTH HECKOIBKO 0a30BBIX
MOJIEJICH JIJIsl CO3MaHMs €TMHON A (HEKTUBHON MOICIIH.
CymiecTBYIOT pa3IuYHbIC METOIbI, KOTOPHIC HHXCHEPHI
HCITOJIB3YIOT IS peanu3aliy aHCaMOJIeBOTO 00yIeHUS
— J1aBaiiTe KpaTKO PaCCMOTPUM HUX:

Havaabhnas 3arpy3ka u arperanus (BAGGing) — kax
CJIeMyeT U3 Ha3BaHUs, METO]] TI0JIpa3yMeBaeT HAYaIbHYIO
3arpy3Ky HaOOpOB JIaHHBIX U 00bEIMHEHUE HECKOIBKUX
3arpy304HbIX MOJMHOXECTB B €IMHOE JIEPEBO PELICHUI.
3areM WHXEHep TaKkKe arperupyer JepeBbsl pEHICHUM s
CO3JIaHUS MAaKPOMO/ICITH.

Cayuaiinblii Jec 100aBsSeT TONOTHUTENBHBIN YPOBEHB
muddepeHIranK K pa3aeieHUI0 JaHHBIX. AJITOPUTM
3arpy»kaeT Habop JaHHBIX TAaKUM 00pa3oM, YTO Kaxaoe
JIepeBO pelleHuil pa30uBaeTcss Ha OCHOBE Habopa
pa3INyUHbIX (QYHKIIHA.

5. Kakue coBeTHI BEI
UCTIOJIB3YeTe, YTOOBI
nu30eXarh nepeo0ydeHust
MoJeIH?

CpaBHEHHE MTPOU3BOAUTEIHFHOCTH AITOPUTMa Ha HabOpax
TaHHBIX JUIS OOydeHHs M TecThpoBaHus. Ecmm monens
UMEeT 3HAYUTEIbHO OoJiee BBICOKYIO TOYHOCTH NpPHU
00paboTke oOyJaromuX MJaHHBIX, 3TO KpacHbIi ¢iar
nepeooydeHus.

[epexpecTHas mpoBepka MOJIEIM HA Pa3IMYHBIX THIAX
o0yyJaromux JaHHBIX.

Crpemnienne k mpocrtote. [0 ompeneneHHOT0O MOMEHTa
n00aBJIeHUE HOBBIX (DYHKIMI B MOJIENb JieNlaeT ee Oosee
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TOYHOW M TOUHOM. OJHAKO CYILECTBYET MOPOT, MOCIE
KOTOPOTO  Kaxaas HoBasg (QyHKIUA, noOaBisiemMast
pa3pabOTYMKOM, CTAHOBUTCS W30BITOUHOW. HHKEeHepHI
MaIlIMHHOTO OOy4YeHHUsI ONPEACNSAIOT TaKOW TMpenes
BO3MOKHOCTEH i KaXJIOTO TPOEKTa B OCHOBHOM
MIOCPEJICTBOM UMEPAMUBHO20 00YUeHUs. .

6. B uem pazauia mexmay

CKOHTPOJUPYEMBIM» U
«HEKOHTPOJUPYEMBIM»

MalIMHHBIM 00OyyeHuem?

KonTpoanpyemoe MalmmmHHOe 00y4eHHe — 3TO
nporecc 00y4eHUsI MOJIENIU C YyYETOM JKEIaEMBbIX
pe3yNIbTaTOB, KOTOPHIE OHA J0JKHA IPOU3BOANTD. B
IpOLECcCe MHKEHEP M0 MAIIMHHOMY O0y4YEHHIO
FapaHTUPYET, YTO PEATIbHBIN PE3YyIbTaT COOTBETCTBYET
IIPOTHO3UPYEMOMY.

OaHaKO0 HEKOHTPOJIMPYEMOe MAIIMHHOE 00y4eHne —
3TO Tnpolecc 0OMeHa HeMapKUPOBaHHBIMU JAHHBIMHU C
MO/JIEJIBIO, UTO MO3BOJISIET €l CAMOCTOSITENIbHO HAXOIUTh
HOBYI0 nH(popmanuio. B otaudme ot ctparerun
KOHTPOJIUPYEMOTO 0O0YyUEHHMsI, ITa CTpAaTEerus
HEMpEACKazyeMa U MOXKCET BBIABUTH 3aKOHOMEPHOCTH, O
KOTOPBIX MHXKCHCPHBI HE 3HAJIM B HAYAJIC ITPOCKTA.

7. IloueMy HH>)KEHEPHI IO

MAaIIMHHOMY O0YyYEHHUIO
HCTOJIb3YIOT HAMBHBIN
OaiiecoBCKMI
kiaccudukarop?

Jlerko nmoHATEL U INPHUMCHUTD.

He TpebyeT 60X TPEHUPOBOYHBIX CETOB.

XOopo1IIo MOIXOAUT ISl IPOTHO30B B pEATbHOM BPEMEHH.
Bricokast ckopocTs Oera.

MacmtabupyemocTb.

[TomnepxuBaeT KaK TMCKPETHBIC, TaK U HETIPEPBIBHBIC
3HAYCHUSI.

8. Xopomuio Jiu, Koraa
MOJIENIb UMEET HU3KOE
CMEIIEHNE U BBICOKYIO
nucnepento? Kakumu
ObLIM OBl BallId
JIEWCTBUSA, €CIIU OBl BBI
CO3JaJI TaKOH
ajnroputm?

Huzskoe cMerieHre U BbICOKast TUCTICPCHUS — CUMIITOMBI
nepeoOydeHus Mojiein. Takast MOJIeNIb He CIIOCOOHA
OTJICJIMTh «CHTHA» PEJICBAHTHBIX JTAHHBIX OT
HepesieBaHTHOW nHpopManuH («irym»). OCHOBHas
IPHYKHA, IT0 KOTOPOH HEKOTOPBIE MOJICIIH UMEIOT HU3KOE
CMEIIICHHUE U BBICOKYIO JIUCIICPCHIO, 3aKIF0YACTCS B
U30BITOYHOCTH (PYHKIUH.

Yro0bl HaliTH crtoco6 000HTH TPoOIIeMy HE0OX0IUMO
HAWTH OajaHC MEX/y CMEIICHHEM U TUCTICPCHEH,
KOTOPBI YMEHBIIUT OOIIYIO OIIUOKY.

Obwasn owudbra = cmewenue ™ 2 + oucnepcus +
HeyCmpaHumas ouuodKda.

9. Yto Takoe
YMEHBILIEHNE
pazMepHOCTH?

YMeHbIIIeHHe Pa3MEePHOCTH — 3TO MPOLIECC COKpAIleHHUs
psaa TpU3HaKoB (CTONOIIOB) B Habope MaHHBIX C
MCIOJIb30BaHNEM JIMHEHHBIX U HETMHEHHBIX METOJIOB.

10. Yem oTimmyarotcsa

METOIbI KJIIACTCPpU3ALIUUN

KNN u k.means?

K-means — 310 MeTox KiacTepu3alliy, UCIOIb3yeMBbIil
TUIT  HEKOHTPOJHMPYEMBIX BOTPOCOB M TPOEKTOB Ha
coOeceloBaHUAX N0 Triayookomy oOydenuto . OH
oOpabarbiBaeT Ha0Op NaHHBIX M rpynmnupyer ero B k
KJTaCTEPOB.

KNN — (K-Nearest Neighbours) — »st10 anroputm
KITaCTePHU3aLUU, HCIIOJIB3YEMbIH JUIS KOHTPOJHPYEMBIX

yLIC6HBIX IIPOCKTOB. On HCIIOJIB3YCT Ha60p IIOMCYCHHBIX
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BHaYeHUH, YTOObI HAYYUTh AITOPUTM TPYIIIUPOBATH
HEpa3MEUCHHBIE JAHHBIE.

11. Kak ananusupyercs
IPOU3BOIUTEIBHOCTD
Habopa JTaHHBIX?

Haubomnee pactipocTpaHeHHBIH CIIOCO0 aHaIn3a
IPOM3BOIMTENILHOCTH HA0Opa JAHHBIX — M3MEPEHHE €TO
nokazatess F1. On onpenensieT cpeHee 3HaUCHUE
MEXKy TOYHOCTBIO ¥ IIOJJHOTOW MOJEINH.

OnTumansHas onienka F1 ctpemures k 1, B To BpeMsi Kak
HU3KOTOYHAs MOJIeTh 00BIYHO mpuOrkaercs K 0.

12. Kak BbIOpath
KJ1accuukaTop
TPEHHUPOBOYHOTO
Habopa?

HaubGonee pacrpocTpaHeHHbIM KpUTEpUEM
KJ'IaCCI/I(i)I/IKaHI/II/I JaHHBIX SABJIACTCA PAasMEP MHOXKCCTBA.
Menb1ve 00yJaromnire MOJICIH C MEHBIIIEH BEPOSITHOCTHIO
6YIIYT HUMCTb BBICOKOC CMCIICHHUEC W HU3KYIO JUCIICPCUIO
yTOOBl M30€XaTh 93TOTO, HWHXKEHEPY CIeayeT
pPaccMOTpPEeTh BO3MOXKHOCTH HCIIOJIb30BAHUS HAWBHOTO
OaiiecOBCKOTO Kiaccudukaropa.

13. Yrto takoe JIJIA?

LDA (cokpaiieHue OT JMHEHMHOTO IHCKPUMHUHAHTHOIO

aHajgM3a) — OTO IIHPOKO HWCIOJb3yeMbIH  METOJ
YMEHBIIEHUS Pa3MEPHOCTH. XOTA MEepPBOHAYAIbHBIN
JUHEWHBIN JNUCKPUMHUHAHT TMPUMEHSIICS JUIS PEIICHHS

3a/1a4 C JIBYMs KJIacCaMM, IMO3Ke OH ObuT 0000IIeH ISt
00pabOTKN HECKOJIBKHUX KIIACCOB

14. Kak BbI cipaBisieTeCh
C TIOBPEXACHHBIMH UJTH
OTCYTCTBYIOIIUMU
TAaHHBIMHA?

KitoueBbIM mporieccom 00paboTKH MOBPEKACHHBIX HITH
OTCYTCTBYIOIIUX JaHHBIX SBIISIECTCS ONPEICICHHE CTPOK
TaOJIHIIBI, COICPIKAIINX TAKUE 3HAYCHHS, U 3aMEHA HX
HOBBIMH. CyIIIECTBYET MHOKECTBO HHCTPYMEHTOB,
YOPOIIAIOIMNUX 00CTy)KHBaHNE HAOOPOB JaHHBIX —
OOJIBIIMHCTBO Pa3pabOTYMKOB KUCIIONB3YIOT Pandas.

Jiist oOHApyXEHHS TTOBPEXKICHHBIX STYEEK UCTIOIB3YIOTCSI
metozsl isnull() u dropna(). UtoOsr 106aBUTH 3HAYEHUS B
9TH CTPOKH, HCTIOJB3YI0T KomauAay fillna().

15. OO6BsicHUTE pa3HUILY
MEX1y mapamMeTpaMu
MOJIETH U
runeprapamMeTpaMmu

OcHOBHOE OTIIMYHE COCTOUT B TOM, YTO HE HYKHO
3aJaBaTh apaMeTpbl MOJIEIM — OHU aBTOMaTUYECKH
BBIBOJIATCS U3 BXOJIHBIX JIaHHBIX. ITO HE OTHOCUTCS K
TUIepriapaMeTpaM — BaM HY)KHO yKa3aTh UX BPYUHYIO.
[TapameTpbl MOAETH UCTIONB3YIOTCA KAK:

Beca B HEelipOHHBIX CETsIX

KoaddummenTsr muHeliHON perpeccuun

OrnopHble BEKTOPHBIE MAIIIMHHBIE BEKTOPBI.
['unepnapaMeTpbl UCTIOIB3YIOTCS KaK:

K-uucio mist knacrepusarmu KNN.

[Tapametpst C u curma Juist BCIIOMOTaTENbHBIX
BEKTOPHBIX MaIlTUH

CkopocTb 00yueHust [y 00y4eHHs HeHPOHHBIX ceTel.

16. KakoBbl
MIPEUMYIIECTBA
UCIIOJIb30BAHUS
HEHPOHHBIX ceTeN?

[IpenmyinecTBa UCIIOJIb30BaHUSA HEHPOHHBIX CETEHU:
BrIcokast 0TKa30yCTONYUBOCTD

Pacnpenenennas naMarthb

ITonnepxka MOJeI€ C HEMOJIHBIMY 3HAHUAMU
[TapannensHas oOpaboTka

Enunoe XpaHWJINIIEC JaHHBIX I BCEM ceTH.
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17. KaxoBbI HETOCTATKHA
HCITOJIB30BAHUS
HEHpPOHHBIX ceTei?

Henpenckasyemoe nosejieHne

3aBUCUMOCTb OT 000PY0BAHUS

[IpoGnemsl ynpaBiieHus

Heso3moxHO OLCHHUTDH IMPOJOJDKUTCIBHOCTE CCTH.

18. Kpartko onumute
IPOIIECC CO3TAaHHS
METO/1a MAIIMHHOTO
00y4eHus

Omnpenenure 1enb MOJEIN U COINIACYWTE TEXHUYECKUE
XapaKTEPUCTUKU C OU3HEC-LEISIMHU.

HakonuTe nanHble 1715 reHepanuu Habopa.

Ouuncture HaOOP JaHHBIX.

[Ipoananu3upyiite JTaHHBIE, UCIIOIB3Ys OCHOBHBIE
HCCIIEI0BATEIBCKUE METO/IBI.

Coznaiite MOJ€Ib, IPUMEHSIS COOTBETCTBYIOIINE
QITOPUTMBI MAITUHHOTO OOyUYEHHUSI.

[IpoTecTupyiiTe MoeNb Ha TECTOBOM HAOOPE TaHHBIX.

19. Yo BHI
MIOPA3yMEBAETE O]
MIEPEKPECTHON
MIPOBEPKOM?

Kak cnemyer u3 Ha3zBaHwUsI, MEPEKPECTHAS TPOBEPKA — ITO
MCTOA TIPOBEPKHU TOIO, MOXKET JIM JaHHAsA CHCTEMa
MalIMHHOTO OO0y4eHHss TOYHO paboTath ¢ Habopamu
JaHHBIX, OTJIMYHBIMHU OT TOTIO, KOTOpI)II\/'I HCIIOJb30BAJICSA
JUIs ee 00yJeHusl.

20. /IBa pa3nbix Habopa
JUISl IEPEKPECTHOU
IIPOBEPKH

Jannble s 00ydeHus: — UCTIONB3YIOTCS U1 00ydeHUs
CUCTEMBI.

JlaHHBIE TECTUPOBAHUS — UCIIOJIB3YIOTCS [UIs
TECTUPOBAHUS U IPOBEPKH CUCTEMBI.

21. Kak BbIOpath
METPUKH?

MeTpuku — 3TO mapaMeTpbl, KOTOPBIE IIOMOTAIOT OIICHUTh
MOJIEJNIb / CHCTEMY MAITUHHOTO OOyUeHHS.

MAE, MAPE, RMSE, MSE nnsa perpeccunt u Accuracy,
Recall, Precision u fl ana kmaccuduramuu SBISIOTCS
OJHUMH U3 Hau0OJIee YaCTO UCIIOIb3YEMbIX TTOKa3aTeICH

22. YT1o0 Takoe JOXXHEIE
cpabaTbIBaHMs 1
JIO’)KHOOTPHITAHUS ?

JloxkHble cpabdaTbiBaHMsl, KaK JIO’KHAs TPEBOra, Korjaa
MOJIETIb MpEANoaraeT HaJlMuue COCTOSHHS , JaXe €CIU
oHa He cymectByeT. JIOXKHBIA OTpHUIATEJbHBIN
pe3yabTaT MPEJICTaBIISIET coboit MOJIHYIO
MPOTUBONOJIOKHOCTh OMIMCAHHOM BBIILIE CUTYallUH , KOT/Ia
MOJIeTIb MPEATNOaraeT OTCYTCTBUE COCTOSIHUS , KOTJa OH
Ha CaMOM JIeJie TIPUCYTCTBYET

23. Kak npoBepuTh
MOJIETTh
MPOrHO3UPOBAHUS HA
OCHOBE MHO>KECTBEHHOU
perpeccun?

Yare Bcero A1l 3TOr0 UCTOIB3YETCsl IEPEKPECcTHAs IPOBEPKa,
KaK OIMCAaHO B IpeaplnynieM Bornpoce. Ho BbI Takke MoxeTe
UCIIOJIb30BAaTh METOJ CKOppeKTupoBaHHoro R-kBaapara. B
3TOM METOZE I'eHEpUPYyeTCs 3HAUCHHE I-KBapaTa, KOTOpoe
OIpeeNsieT COOTHOLIEHNE MEXy AUCIEPCHEH,
NPUCYTCTBYIOILEH B 3aBUCUMBIX M HE3aBUCUMBIX ITEPEMEHHBIX
Ha0opa TAHHBIX.

Taxum 00pa3oM, 4eM BBIIIE 3HAUEHUE I-KBAJpaT, TEM TOUHEE
MOJIETIb.

24. Yto Takoe moJiHas
¢dopma HJIIT

NLP — sto cokpamenue ot Natural Language Processing.
910 JAUCHUINIMHA UCKYCCTBECHHOI'0O MHTCJIJICKTA, KOTOpAad
moMoraceTr MalmurHaMm IIOHUMAThb J'IIOIICﬁ u
BSaHMOI[CﬁCTBOBaTL C HUMH B 0oJiee pa3FOB0pHOI>'I MaHCPC

25. Yro Takoe
CIIyJaiiHbIi Jiec?

CJ'Iy‘-IaﬁHBIe JieCa — 3TO METOJUKa O6y‘-ICHI/ISI, OCHOBaHHas
Ha KOHIICTIINHN OCPCBLCB pemeHI/Iﬁ. MHOKECTBEHHBIE
ACPCBbHA peI_HeHI/Iﬁ CO3JAar0TCA IMYTEM cnyqaﬁHoro BBI60pa
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IIOJIMHO’KECTBA IMEPEMEHHBIX Ha KaXJOM IIare Jaepena
pelIeHnid, KOTopoe OObeauHSETCS B CIydallHBIM Jec.
3atem BBIOMpAETCS PEKUM BCEX MPOTHO30B B PE3YJIbTATE
C HalMEHbIIEH BEPOSTHOCTHIO OMIHOOK

26. Uto nemaer MSE uiu cpeHeKBapaTHIecKas omrbKka OCHOBaHa Ha
CpeaHECKBaApPaTUUCCKYIO CBSI3BIBAHUU 3HAYUTEIBHO 00JIEE BEICOKOrO Beca ¢ OONBIINMHA
OMIHOKY IUTOXHM omMOKaMHu, 4TO AeaeT OONbIINi aKIeHT Ha 0ojee MHUPOKUX

oTKI0HeHUsAX. OIHAKO 3TO XOPOIIO paboTaeT B OONBIINHCTBE
QJITOPUTMOB, YTOOBI MHHIMHU3UPOBATH OIIMOKY MOJIEIH U
CTOUMOCTb.

Wuorna myummm Bapuantom s MSE sensercs MAE
(cpemusist abcomoTHast ommbka) i MAPE (cpennsist
a0COIIOTHAS OIIMOKA B MTPOIIEHTAX ), YTO YCTPAHSET
BBINICYKA3aHHbIN HEJIOCTATOK U JIETKO HHTEPIPETHPYETCS.

roxasarejieM
HpOI/I3BOI[I/IT€J'IBHO CTH
monaenn?

7.2.2 TecTnl

ngp
KOMIIETCHII TeCTOBbIe 3aJJaHUusA
701

IIpaBuibH
blii OTBET

IIKH - 2 Kaxkoit MmeTona npeacTaBisieT co00i UTEPAIMOHHBIN TPOIIECC CMEHBI 3
2 MOKOJICHHUI?
(1) RSM;
(2) berrunr;
(3) CCEL.

2. UTO U3 HIKE MEPEYUCICHHOTO HE OTHOCHUTCS K 4,56
KOPPEKTHPYIOIINM OTICpAIHsIM ?

(1) mpocToe rosocoBaHue;

(2) B3BeIIEHHOE TOJIOCOBAHHE;

(3) rosocoBaHue IO CTAPIIMHCTBY;

(4) MeTOJT CTOXaCTHYECKOT'O TPAIUCHTA;
(5) oOyuenue no Xeb0y;

(6) mpaBUIIO MATKON KOHKYPEHIIHH.

3. Kakoii anroputm cTpouT HaOOp KOHBIOHKTUBHBIX 3
3aKOHOMEPHOCTEH?

(1) anropuT™ MPOCTOTO rOJIOCOBAHMS,

(2) anropuTM™ B3BELIEHHOTO TOJIOCOBAHMUS;
(3) anmroputm KOPA;

(4) anroput™m TOMII.

4. Yto, U3 HIKE MEPEUUCIIEHHOT0, HE TIOJJAeTCs Ha BXOJ] B 2,3
anroputMme IRLS?

(1) marpuna "oOBbEKTHI-IPU3HAKU" U BEKTOP OTBETOB;
(2) obyuaroras BEIOOpKa;

(3) obyuaroras BbIOOpKA U AUCKPUMUHAHTHAS (QYHKIUS.
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5. Kakoii anroputM umeeT Takoe yciaoBHE, YTO IIOKA €CTh IIYTh
MEXJ1y IByMs BEPLLIMHAMU Pa3HbIX KJIACCOB, TO YAAJIUTh CaMOe
JUIMHHOE peOpo Ha ATOM ITyTh?

(1) anropuTt™ Kparyaiiiiero He3aMKHYTOTO IyTH;

(2) anropuT™m KI1acTepU3aliy;

(3) anropuT™M 4aCTUYHOTO OOYUCHHS;

(4) anroputm co-training.

3

6. UTo Ha3bIBalOT MHOTOCIIOWHOH CEThIO?

(1) cerp, kOoTOpast UMeeT OOJIbIIIE OJHOTO CIIOS;

(2) cetn, koTOpBIE CLIOCOOHBI peIUTH 3a1auy XOR;
(3) cetb, KOTOpast UMEET 3 CIIOA.

7. BepHo nu yrBepxaeHue? Beskas onTuMuzanysi Mo HEMOJIHON
nHpopMalUy U U30BITOYHAS CI0KHOCTh TapaMeTPOB MPUBOIUT B
nepeoO0yyeHHIo.

(1) Jla

(2) Her

8. [Ipu kakKoM n B KapTe CXOJICTBA OTOOpakaeTCs Pe3ynbTaT
MHOTOMEPHOTO IIKAJTMPOBAHUS B BHJIE TNIOCKOTO TOYEYHOTO
rpaduka?

Hn=
2)n =
@R)n=
@) n=
Gyn==414

[T L

9. Yrto Ha3bIBaeTCsA BEPOATHOCTIMHU repexoaa?

(1) 3amanue oOydeHUs C MOAKPEIUICHUEM, YIOBJICTBOPSIOIICE
MapKOBCKOMY CBOMCTBY;

(2) mpocTpaHCTBa COCTOSTHUM M ICUCTBUI, KOTOPBIC SBJISTFOTCS
KOHEYHBIMU;

(3) mpu 3a1TaHHOM COCTOSIHUU S U JISHCTBUU @ BEPOSITHOCTh KaXI0TO
BO3MOKHOTO CJIEYIOIIETO COCTOSHUA S'.

10. Kaxoii nmpumep, U3 HUKE MEPEUNCIICHHBIX, SBISIETCS IPUMEPOM
CMECH allTOPUTMOB?

1)
T

b(a) = F(b1(2), 1(2), oo br (2), 9, () = Y gh(z)be(x)
t=1

()
b(z) = F(b1(a), s br()) = Y asby(z),z € X, a0 € R



https://lindaline.ru/upload/math/ce6c70fc437d4abd498af80f48110edc.png
https://lindaline.ru/upload/math/8cf5e7067267ea2ae5fb1c73379db194.png
https://lindaline.ru/upload/math/1a823cf22bb2b763a3ed7e57084b6d75.png
https://lindaline.ru/upload/math/140e62040e938710be55c2d15cf28576.png
https://lindaline.ru/upload/math/130f888a4d4a4e78c791397a9f8b0369.png
https://lindaline.ru/upload/math/9e3ee996a612caee3b49c7df008feca6.png
https://lindaline.ru/upload/math/9034983d4470776036f564d8d0f48265.png
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blx)= F(bi(x),.. blx)) = %th(;r‘u;r e X
3) t=1 :
(4) alx) = F(bilx), ... be(x))

11. B 3agauax kinaccupuKauy MpU3HAKH MOTYT OBITh CTPOKOBBIMH,
BELIECCTBEHHBIMU, YHCIOBBIMHU.

(1) da
(2) Her

12. YtoO6sl uctonb30BaTh paccrosiane MaxananoOuca B 3aade
OTIpe/IeNIeHNs IPUHAUIEKHOCTH 3aJaHHOHM Toukn oqHOMY 13 N
KJIACCOB, HY’)KHO HaWTH MaTPHUIbl KOBapHaIlui BCEX KJIACCOB.
(1) Jla

(2) Her

13. Bephuo ma yrBepxkaenue? Meroa SG 1mo3BoJisieT HacTpanBaTh
Beca Ha U30BITOYHO OOJIBIINX BBIOOPKAX, 32 CYET TOTO, YTO
CITy4JaitHO# TI0IBBIOOPKH MOYKET OKa3aThCsl JJOCTATOYHO IS
00y4eHHS.

(1) da

(2) Her

14. Kak OyneT Ha3bIBaThCSI MOJIEThb, B KOTOpO# yuuThiBaercs 11
cioB?

(1) yaurpaMMHO¥;

(2) GurpamMmHOI¥;

(3) TpurpaMMHO¥;

(4) n-rpaMmHO}A.

YTo U3 HUKE TIEPEUUCIICHHOTO HE OTHOCHTCS K HEIOCTATKaM
TPUBHAJIBHON PEKOMEHIYIOIIEH CHCTEMON ?

(1) HEe YYHUTBIBAOTCS MHTEPECH KOHKPETHOTO MOJIb30BATEIIS;
(2) mpobnema "xosogHOTO CTapTa';

(3) Hamo xpanuthb Bcro Matpuiy F;

(4) HEYero peKOMEHI0BaTh HOBBIM ITOJIb30BATEIISIM.

Kakue 3anaun, u3 HIKE NEPEUNCICHHBIX, SBISIOTCS 3a1a4aMu
IPOTHO3UPOBAHUS?

(1) maremaTndeckuii MPOTHO3 AAThl CHIIBHBIX 3eMJICTPSCCHUN;
(2) ompenenenue IUTETBHOCTH M UCX0/Ia 3a00JICBAHNS;

(3) obHapyxeHue crama;

(4) mporHO3UpOBaHKE BEPOSTHOCTH JICTATHHOTO HCXO0/1A;

(5) 3amaur MOMCKOBOTO BHIBOJIA.

1,4

B 3aBHCHMOCTH OT 3HaUYCHUH OTCTYIIa 06yqa101u1/1e 0OBEKTHI

YCIIOBHO JIENSITCS Ha:
(1) 2 Tuna;



https://lindaline.ru/upload/math/5597f538d96bf613be583890ae64168e.png
https://lindaline.ru/upload/math/b8783c6f9d8085060aac2d07b7c6f111.png
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(2) 3 Tuna;
(3) 4 Tuna;
(4) 5 Tunos;
(5) 6 Tunos.

HeiictButensHo a1, yTo RSM BbINONIHSAETCS CTPOTO
II0CJIEI0BATENBHO HE AOIyCKas 3(p(PEKTUBHOIO paclpoCTpaHeHHs?

(1) da
(2) Her

UTo Ha3bIBAIOT B TEOPUU HEHPOHHBIX CETEH COKpAal|EHUEM BECOB?
(1) xBampaTUUHYIO PEryIsIpU3aLHIO;

(2) HOpManTM3alKIo IPU3HAKOB;

(3) croxacTuueckuii TpaueHT;

(4) pactipenenenue Jlammaca.

UYTO Ha3BIBAIOT B TEOPUM HEUPOHHBIX CETEN COKPAILIEHHEM BECOB?
(1) xBampaTUUHYIO PETyIsIpU3aLHIO;

(2) HOpMaNM3alKIo IPU3HAKOB;

(3) croxacTuueckuii TpaueHT;

(4) pacnipenenenue Jlammaca.

HevictBurenbHo au, 4yto MeToa INCAS no3BoJIeT pemiarh 3a1a4u,
B KOTOPBIX HET JIMHEWUHOU pa3aeauMoCcTu?

(1) da

(2) Her

BepHo nmu 9o, eciiu 00y4aromias BeIOOpKa HMeET 00IbIION 00beM,
TO MOYKHO KCIIOJIF30BaTh METOI Xe00a?

(1) Ma

(2) Her

BepHo 11, 4TO OLIEHUTH BEPOSTHOCTH P -i-“'“‘;-" \T) L) MOJKHO,
TOJIBKO C TIOMOIIBIO SMITUPUYECKON OIICHKOM 10 Pa3IuYHBIM
TAHHBIM?

(1) da

(2) Her

UYTto, U3 HIKE NEPEYUCIIEHHOT0, HE OTHOCUTCA K THITY
SKCIIEPUMEHTAIIBHOTO UCCIeA0BaHusA?

(1) uccnenoBanue 3aga4 paHKUPOBAHUS

(2) uccrnenoBanue Ha peanbHBIX JAHHBIX

(3) uccnenoBaHue Ha MOJICTBHBIX JAHHBIX

SBasroTcs nu BCPOATHOCTHBIC MOACIIN TUIIOM JIATCHTHBIX MO,Z[CJ'ICﬁ?

(1) Ma
(2) Her



https://lindaline.ru/upload/math/c83f90adbd47c200dbc59818ec03a31d.png

Hludp
KOMIIETEeHII
1701

TecToBbIE 3aJaHUS

IIpaBuabH
blii OTBET

Kakoii anroput™ Ha Ka)JI0M 11are OTOMpaeT 1esble MOmyIsauuu ?
(1) mporenypa crabunm3anuy;

(2) mpouienypa peayKiuu;

(3) reHeTMYECKUI aNTOPUTM CUHTE3a KOHBIOHKITUH;

(4) mornck nHGOPMATHBHBIX KOHBIOHKIIUH.

3

BepHo nu yTBEpKI€HHE, YTO EMKOCTh CEMENCTBA JIMHEHHBIX
pemaromx NpaBwi A paBHa pa3MEpHOCTH IIPOCTPAHCTBA N?

(1) da
(2) Her

OTpunatenbHbIe OTCTYIBI U KJIACCU(DUIMPYIOITUECS HEBEPHO
HUMEIOT:

(1) ommbo4HbBIE OOBEKTHI;

(2) mrymoBbI€ OOBEKTHI;

(3) morpaHuYHBIE OOBEKTHI;

(4) HeuHpopmMaTHUBHBIE OOBEKTHI.

[Ipouecc ynpomienus cetu, B anropurme OBD, ocranaBiuBaercs,
Korja:

(1) BHyTpeHHUii KpUTEpHl CTAOUIN3UPYETCS;

(2) 3amaHHbBIN BHEITHUN KPUTEPUI HAUMHACT BO3PACTaTh,

(3) rpamuMeHTHBIN ATOPUTM HAXOJAUT HOBBIN JIOKAIbHBI MUHUMYM
Q;
(4) undopmarius, HaKOIIJICHHAS B CETH, SIBIIIETCS MOJIC3HON U HE
TepsieTcs MpH 100aBIEHUU HOBBIX HEHPOHOB.

1,2

Kakue nannbie He UCTIONB3YIOT B KapTax KoxoHeHa B kauecTBe
BXOJHBIX?

(1) kommyecTBO MOGE mM;

(2) oOyuarormas BEIOOpKa;

(3) xapakrepuctuka C=0.1;

(4) Temm oOy4eHHS;

(5) KoTMYECTBO CIIOEB.

1-5

YT0, M3 HIKE MIEPEUHCIICHHOTO SBJISIETCSI HEIOCTATKOM PEIIarOIINX
CIIUCKOB?

(1) mpocroTa knaccuduKauy;

(2) oOyueHHO€ 10 BEIOOpKE MPABUIIO KJIACCU(PUKALIMUA MOYXKHO
BBITIOJIHATH "BpY4YHYIO'";

(3) BO3MOKHOCTH 00OpaOOTKH Pa3HOTUITHBIX JJAHHBIX C IPOMYCKaMH;
(4) ecnu MHOXecTBO npaBml O BEIOPAHO HEYAUHO, CTUCOK MOXKET
HE MTOCTPOUTCS;

(5) xax b1t 00BEKT KIaCCUPUIMPYETCS TOJIBKO OJHUM MPABUIIOM.

4,5

Bepno 1y, uyTo npu n=3 MHOTOMEpHOE IKAINPOBAHKE MTO3BOJISET
0TOOpa3uTh BEIOOPKY B BHJIE MHOXKECTBA TOYEK HA MIOCKOCTH?
(1) Ma

(2) Her
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Kakune Monenu, 3 HUKe IepeyrcIIeHHbIX OTHOCATCS K 1,2

MHOTOMOTAJTBHBIM TEMATHYECKUM MOJIEIISIM?

(1) xonmaboparuBHas GUIBTPALIUS;

(2) nepconanuzanus pexinamsl B UHTEpHETE;

(3) Mozienb ¢ HEmpepPBHIBHBIM BPEMEHEM,;

(4) Mmoenb ¢ MEIIJICHHO MEHSIOLIEHCS TEMaTHUKOIT;
(5) perynsapuzaiiusi MaTpHUIlbI IEPEBOIA CJIOB;

(6) MapKOBCKHE MOJIETTH CHHTAKCHUCA S3bIKA.

[lepeyeHb KOMMETEHIIMNA € YKa3aHUEM HHIUKATOPOB WX JIOCTHXKECHUS B
npolecce OCBOCHHS 00pa30oBaTENbHOW MPOrpaMMbl COJAEPKUTCA B pasjaene 2.
«IlepedeHp TUIAHUPYEMBIX PE3YJILTATOB OCBOCHUS 00pa30BaTEIbLHON MPOTPaMMBbI
(mepedyeHb KOMIETEHIIMM) C YyKa3aHWEM WHJIUKATOPOB WX JOCTHKCHUS U

IUIAHUPYEMBIX PE3YJIbTaTOB OOYUCHHUS TIO TUCITUTIITMHEY.
7.3. TunoBble KOHTPOJIbHbIE 32JaHNSI UJIM UHbI€ MaTePHAJIbI,
He00XO0AMMBbIe JIfl OLCHKH HHAUKATOPOB JOCTHKCHUSA
KOMIIETeHIMI, YMEHUU U 3HAHUM

[IpuMepsl OIEHOYHBIX CPEICTB [UISI TPOBEPKH KaXJIOH KOMITCTCHIIHH,
dbopmMupyemMoit TUCITUIUIMHOM B TabuIe 9.

Tabmuma 9 - TunoBsie OlIECHOUHBIE CPEICTBA ISl TPOBEPKHU KaXKI0W KOMIIETSHITHNH,
dbopmupyemoit guctuiminHod «MammHHOe oOyuenue» HampasieHus 01.03.02
«IIpuknagHas MaTtemMaTuka ¥ ”HHOPMATHKAY)

Pe3yabTarsl 00yyeHus
HaumMmeHoBaHue (yMeHMsI ¥ 3HAHMSI),
HaumeHoBaHue HHIUKATOPOB CooTHeceHHbIE ¢ TunoBble KOHTPOJIbHbIE
KOMIIeTEeHIIM U JOCTUKEHM ST HHIMKATOPAMHU 3aJaHusA
KOMIIeTEeHIIM U JOCTHKEHM ST
KOMIIeTeHIMH

INKH-2 JleMoHCTpHUpYyeT 3HATBH: OCHOBHBIE 3arpy3uTh BCTPOCHHBIH B
Crioco6eH ¢ 3HaHUE 0A30BBIX MaTeMaTUYeCKue oubmmoreky sklearn natacer
[MOMOIIIbIO MaTEeMaTUYECKUX MoJ1eNd, ipuMeHsieMbie Bl«bocrony. IlocTtpouts
MaTEMaTU4ECKON |Mozemei, aIrOpUTMAX MAIIMHHOTO [MO/C/Ib MHOXKECTBEHHON
MOJICITH PEIIaTh [IpPUMEHSEMBIX B 00yueHus perpeccun. OLIEHUTH
IOCTAaBICHHYIO  [pa3IHYHBIX MeTpUKH 3P PeKTHBHOCTH
TEOPETHYECKYIO  |peIMeTHBIX VMeTh: NPUMEHSTH perpeccun. Cuenatb BBIBOJ
WA IPUKIATHYIO \oGacTax. AJITOPUTMBI MAILIUHHOTO 00 3(1)(1)6KTH13HOCTH
3ajauy, 0OyUeHHS IS peleHus |[10JTyIHBIICHCS MOICIH.
[peann30BbIBas [IPAKTHYECKNX 3ajau B |JIOTHCTHYECKAst PErpeccHs B
ANrOpPUTM DPA3IHYHBIX IPEIMETHBIX [384a9aX KJIacCHU(HKAIUH.
pelIeHus B BUJIE 06IACTSIX




[IPOTPaMMHOI0
MO TyJIst

Anantupyer u

3HATL: MAaTEMAaTUYECKUAE

3arpy3uTh BCTPOCHHbIH B

[IPUMEHSIET OCHOBBI JITOPUTMOB oubmuoteky sklearn natacer
CYLLIECTBYIOLLIUE YUCIICHHOU «Hudps». [loctpouts
MaTeMaTH4eCK1e onTHUMH3AMH Mojieniel  [Mojaens kinaccudukanm
MOJEeNH 7S petieHus: [MammHHOro 00yueHus, |00BEKTOB, UCIIOJIb3YS
IIOCTaBJICHHOU OCHOBHBIE aITOPUTMBI  [TFOO0H METOJ
IPUKIIATHON WIIN OOydeHus u mogdopa  [Kiaccu(uKaIum.
TEOPETHUECKOU rureprnapaMeTpoB OnTUMHU3MPOBaATH
3a/1auH. Moenei runeprapaMeTpbl MOJICITN
MPU TIOMOIIY TTOUCKA T10
YMeTh: NPUMEHSTh cetke. CaenaTth BbIBOJ 00
METOJIbI 00yUCHUS U yiydieHu 3QGEeKTUBHOCTH
noaoopa knaccudukanuu. Meron
TUIepIapaMeTpoB il [TPAJUEHTHOTO CITyCKa JUls
pelieHus NPUKIAIHBIX |[IaPHOW JINHEWHOU
3a/1a4 U3 Pa3IMYHbIX perpeccuu.
obsacTeit
Brnaneer 3HaTh: MeTo010THel  [OCHOBHBIE 3TAMbI MPOEKTA
METOI0JIOTHEH MPOBEICHHS 10 MAIIMHHOMY OOYYEeHHIO.
MaTeMaTHYeCKOTO WHTEJJIEKTYaJIbHOTO

MOJCIUPOBAHUA IJIA
peeHust
pohecCHnoHATBHBIX
3a1ad.

aHaJIM3a TaHHBIX U
MaIIMHHOTO 00y4YeHHs

YMeTh: NoJIy4arh
BaJIMTHBIC U pOOACTHBIC
OLICHKU
pe3yIbTaTUBHOCTH
MPOBEACHHOTO aHAJIN3a
1 MOJICIIUPOBAHUS U
neyaTh U3 HUX
3HAYNMEIE

IMPUKJIAJHBIC BHIBO/IbI

[IepekpecTHas mpoBepka
(Kpocc-BanmuIanus).
Haznauenue, cxema pabOTHI.

7.4. llpumepbl NPAKTHKO-OPUEHTUPOBAHHBIX (CUTYAUMOHHBIX 3aIaHU )

[IpakTrueckas 4acTh nmpeAcTaBisieT coOO0M 3a/1ady MO aHalu3y KOHKPETHOTO
nataceTta. /{5 kaxxaoro 3agaHus OyJaeT HEOOXOAUMO:

1. 3arpy3uth gparacet B Python.

2. Ornucats HAOOP JAHHBIX U pEHIAEMYIO 3a1aqy.

3.  Bpigenuts neneByto nepeMeHHyI0 U (haKTOPHBIE TIEPEMEHHBIE.

4.  VYjanuth HEHY)KHbIE JaHHBIC, MPOAHAIM3UPOBATH OTCYTCTBYIOIIHE
3HAYCHUH.

5. IIpokOoMMEHTHpPOBATh KOJTUYECTBEHHBIC TapaMETPHI JaTaceTa.

6. Pa36uth BEIOOPKY Ha 00YYAIONIYIO ¥ TECTOBYIO.

1. PaGota mo BapuanTam.

Bapuant 1. OuucTtka 1aHHBIX U 00yYeHUE MOJIETIEH.

JlaHHBIN BapuaHT mpejnosnaraetr GOKyCUPOBKY Ha OOYYEHUHU HECKOJIBKHX
BUJIOB MoJjieJiel 00ydeHus ¢ yuuTesieM. B 3aBucUMOCTH OT HaOOpa JTaHHBIX, MOXKET
npeanoyiaratbesi 3ajnada kinaccupukauuu u perpeccuu. Heobxomumo mocie



MUHUMAJIbHOM MOJATOTOBKH JaTaceTa K 00y4eHHUI0 00yYUTh HECKOJIBKO MOJIEIEH U
CPaBHUTH UX 3(P(PEKTUBHOCTD.

BapuanT 2. OnucatenbHBINA aHATN3 U BU3yaIU3AIlUs JTaHHBIX.

JlaHHBINA BapuaHT mpeanoiaraeT GOKyCUPOBKY Ha UCCICAOBAHUH JaHHBIX U
Busyanm3anuu. [Ipu permennn 3Toro BapuaHTa ciaeIyeT IpOBECTH KaKk MOXKHO Ooiee
MOJIPOOHBIA OMHCATETBHBIA aHAIN3 JAHHBIX C HMCIIOJIb30BAHUEM MaKCHMaJbHOTO
CIIEKTpa CpeACTB BU3yanu3anuu. [Ipu sToM cienyer nenath 3HAYMMBIE BBIBOJABI 00
0OHapY>KEHHBIX B TAHHBIX 3aKOHOMEPHOCTSIX.

Bapuanr 3. [locTpoeHne MOAEIN U ONITUMU3ALMS TUIIEPTIAPAMETPOB.

JlaHHBIN BapuaHT mpeAnoiaraeT (OKYCHPOBKY Ha MPOIECCE YIYyYIICHUS
a¢dekTuBHOCTH Mozenn o0ydeHust ¢ yuuteneM. CTyIeHTy cleayeT MOATOTOBUTH
aataceT K OOy4YeHHI0, OOyYUTh OJHY W3 MOJEJCH C y4uTeleM CO 3HAYCHHUSIMH
THIEepIapaMeTpoB MO YMOYaHUIO, MONYYUTh 3HaYeHue s dexktuBHocTh. [locme
ATOTO BPYYHYIO WJIM aBTOMAaTHYECKH M0100paTh 3HAYCHHS TUIIEPIIAPAMETPOB TAKUM
o0pa3oM, 4TOOBI MOIYIUTh MAKCUMAIBHBIN TPUPOCT 3HPEKTUBHOCTH.

BapuanTt 4. Bei6op npu3Hakos.

JlaHHBIN BapuWaHT mpennoyaraetT (POKyCHpOBKY Ha YIyUYIICHHH MOJICIH
IyTeM BBOJIa HOBBIX NpPH3HAKOB B Mojenb. ClieqyeT MOATOTOBUTH MOJENb K
oOyueHuto, OOyYuTh MOJAENh U 3aQUKCUPOBATh HAYaIbHBIA  YPOBEHB
apdeKkTuBHOCTH. 3aTeM  ClIeyeT HCCIeAOBaTh  BIHMSHUE  WCKITFOYCHUS
CYILIECTBYIOUIMX U BBEJCHHS HOBBIX MPU3HAKOB B MOJIeTh Ha 3(ppekTuBHOCTh. Kak
BapHaHT MOKHO paccMaTpHUBaTh BBEJEHUE MOJTMHOMUANIBHBIX MPU3HaKoB. Crenyer
CTPEMUTHCS] K MAKCUMAJIBHOMY YBEJIMUEHUIO 3(PPEKTUBHOCTH MOJICIIH.

Bapuant S. UVccnenoBanue BinusHusS oOydeHuss 0e3 yuuTens Ha
3¢ PeKTUBHOCTL 00YUEHUS.

JlanHbIi BapuaHT npeanoiaraet (OKyCUpPOBKY Ha MCHOIb30BAaHUN METOI0B
o0ydeHus 0e3 yUIHuTels Il YCKOPESHUS FITH MOBBIIIEHUS () PEKTUBHOCTH 00 yUICHUS
c yuutenem. CnemayeT MOATOTOBUTh MOJAENIb K OOY4YEHHIO, OOYYHTH MOJENb U
3aMKCUPOBATh HAYAJIbHBIA YPOBEHB 3P (DEKTHUBHOCTH. 3aTEM CIeyeT MONIPOOOBaTh
NPUMEHUTh  TIOHIDKEHHE  pPa3MEPHOCTH, OOHapy>KeHHE  aHOMalud  WIH
KJIACTEPHU3AIUIO (B JIF000M KOMOMHAIIMH ) 17151 TpaHC(HOPMAITH UCXOHOTO JaTaceTa.
B xonme paboThl cieayeT cienaTh 3HAYUMBIN BBIBOJ 00 M3MEHEHUH CKOPOCTH H
3¢ (HEKTUBHOCTH OOYUCHHUS C YUUTEIIEM.

7.5. IlpumepHbIe BONPOCHI AJIsl MOATOTOBKH K 3a4eTy

1. [Tonsitue mamumHHOTO O0ydeHus. OTaNYNe MAIIMHHOTO O0Y4YeHUS OT
Ipyrux o0jacTel mporpaMMHUpPOBaHUSL.

2. Knaccudukanus 3amay mammuaHOTO OOyuenus. [Ipumepsr 3amad u3
Pa3JIMYHBIX KJIACCOB.

3. OCHOBHbIE MOHTHUSI MAIIIMHHOTO 00y4eHUs: HAabOopa TaHHbIX, OO BEKTHI,
MIPU3HAKU, aTPUOYThI, MOJIETH, TAPAMETPHI.

4, CrpykTypa u npeAcTaBiIeHUE JAHHbBIX JJI1 MAIIUHHOTO O0YUYEHUS.

d. NHcTpyMeHTaNlbHBIE CPEICTBA MAILTMHHOTO O0YYEHUS.

6. 3ajaya perpeccuu: MOCTaHOBKa, MaTeMaTnuiecKkas popMain3anus.



7 Meron rpaluEHTHOTO CIyCKa A HapHOW JIMHEWHOM PErPeCcCHu.

8. [lonstue pyHKuMu OmMOKKU: TpeOOBaHNUS, UCIIOIb30BAHUE, IPUMEPHI.

Q. MHOX€eCTBEHHAs Y HEJTMHENHAS PETPECCUN.

10. Hopmanu3zauus Npu3HaKoB B 3aJja4aX PErpecCuu.

11. 3agauva KJ1accuukanuu: MIOCTaHOBKa, MaTeMaTu4ecKas
dbopmanuzanus.

12.  Mertoz rpagueHTHOrO CIycKa JJIs 3a/1ay KJIacCU(pUKALINUH.

13. Jloructuueckas perpeccus B 3ajauax Kiaccuukaimm.

14. MHoxecTBeHHas M MHOIOKJIaccoBas KiacCUpUKaLUs. AJITOPUTM
«OJVH MPOTUB BCEXY.

15. Mertoj onopHBIX BEKTOPOB B 3a7a4axX KJIacCUDUKAIIUH.

16. TlousTue anpa v BUABI AJI€p B METOJI€ OMIOPHBIX BEKTOPOB.

17.  Merop pemaroiux 1epeBbeB B 3a7a4ax Kiaccuuxkanuu.

18. Merop k Onmxkalmux coceneit B 3a1auax KiaccugpuKaiuu.

19. OpHOCHOWHBIN NEPLUEHTPOH B 33Jja4aX KJIaCCU(PUKALIUU.

7.6. IlpuMepHBIe BONPOCHI WIS MOATOTOBKH K IK3aMeHY

1. Metpuku 3ddexTuBHOCTH W (QYHKIMH OLIMOKW: Ha3HAuYeHHE,
PUMEPBI, PA3ITAYHSL.

2.  llonatue Habopa JaHHBIX (JaTaceTa) B MAIIMHHOM OOYYEHHH.
TpeboBanus, npencrapnenue. [Ipu3Haku 1 0OHEKTHI.

3. Ikanbr u3MepeHus Mpu3HakoB. Bubl mikan, nx XxapaKTepucTUKa.

4.  TlonsTue uucThIX NaHHBIX. ONpeseneHne, OUUCTKA TaHHbIX.

5. OcHOBHBIE 3Tallbl MPOEKTA [0 MAITMHHOMY OOYYEHHUIO.

6.  IlpenBapuTenbHBIN aHATU3 JAHHBIX: 3a7a49H, METObI, IIEIH.

7. TlpobGiema OTCYTCTBYIOIIMX JAAHHBIX: MPUYUHBI, UCCIICIOBAHUE, TTyTH
pEIICHMS.

8. [Ipobmema HecOaaHCUPOBAHHBIX KJIACCOB: HCCJEAOBaHUE, IIyTH
pEIICHMS.

Q. [lonsiTue mapamMeTpoB u rumnepnapaMmeTpoB Mojenu. OOyueHwue

napaMeTpoB u runepnapamerpos. [louck mo cerke.

10. Tlomsatue Hemo- u nepeoOyuenus. OnpeneracHue, MyTH PEIIeHuUs.

11. JlumarHocTHKa MOJENH MAIIMHHOTO 00yueHus. MeTombl, 1eiH.

12. Tlpob6rmema BBIOOpa MOIENW MamKMHHOTO 00yueHus. CpaBHEHUE
MOJENEN.

13. Msmepenue 3¢pHeKTHBHOCTH pabOTHI MOENIECH MAIIMHHOTO O0YYEeHUSI.
Metpuku 3¢ (HEeKTUBHOCTH.

14. Metpukn >ddextuBHOCTH Momened  kinaccuukanuu.  Bumsl,
XapaKTEepUCTHKA, BBIOOP.

15. Metpuku 3 bexTUBHOCTH MoJiesen perpeccuu. Bugpr,
XapaKTEepUCTHKA, BIOOP.

16. TIlepekpectHas mpoBepka (Kpocc-Banmmanus). Hasnauenuwe, cxema
paboTHI.

17. Meroasl BeKTOpHU3AIMK TEKCTOB IS 3a7a4 MAITUHHOTO O0YyYEHHUS.



18. IlpexacraBnenue rpaduueckoil nHGOpPMALUK B MOJEISIX MAIIUHHOTO
oOy4eHusl.

19. 3apaum 6e3 yuurens. Knactepuzauus. Meton k cpegnux.

20. 3apmaum 6e3 yuutens. OOHapyKeHHE aHOMAJIUH.

21. 3apaum 6e3 yuurensd. [lonmwxkenue pazmepaoctu. Meron PCA.

22. Koungeiiepsl B Oubnuoreke sklearn. Haznauenue, ucnosib30BaHue.

23. MHcnoawp3oBauue METO/I0B BU3YyaIN3aIuU JTAHHBIX TUTA
MIPEIBAPUTEILHOTO aHAIH3A.

24. UccrnemoBaHue KOPPEIUPOBAHHOCTH IPU3HAKOB: METOMABI, IICIH,
BBIBO/IBI.

25. PemkanupoBaHWe JaHHBIX. BuIbl, Ha3HAaYCHHE, NPUMCHCHHUE.
HopMmanuzanus 1 cTaHmapTU3aIis TaHHbIX.

26. IlpeoOpa3oBaHue KaTeropuagbHbIX MPU3HAKOB B UHCIIOBBIE.

27. AmncamOieBbie MOJIEIIN MAaIIuHHOT'O o0y4eHusl. Buner
aHcaMOJIMpPOBaHUSI.

28. Kongetiepuzaius Mojiefield MaIMHHOTO O0y4EeHUSI.

29. MeToapl BU3yaHu3alyuy JaHHBIX JIJI MAIIHHHOTO OOYYCHHS.

30. 3amaua BbIOOpa mMoxenu. OrneHka 3¢G(HEKTUBHOCTH, BalWIAIIMOHHBIN
HaOop.

7.7. Ilpumep 3K3aMeHALIMOHHOT O OMJIeTa

DK3aMeHaMOHHbII OmteT Ne

1.IlpeacraBnenue rpadpudeckoil HHPOpMALUU B MOJAENAX MAIIUHHOTO
o0ydenus. (20 6anaoB)

2.Metpuku 3HGEeKTHBHOCTA U (PYHKIIMHU OITMOKH: Ha3HAUYCHHE, MPUMEDPHI,
pasznuuus. (20 6anaoB)

3.Bapuant 3. IlocTpoeHue Mojenu ¥ ONTHMH3ALMA TUIIEPIAPAMETPOB.
Haracer: https://www.kaggle.com/nandvard/microsoft-data-science-

capstone (20 6ay1oB)

8. [lepeyeHb OCHOBHOI M 10NOJTHUTEIBHOI Y4eOHOI TUTEPATYPBHI,
He00X0AUMOi 1J151 OCBOCHU S AU CHHUILIHUHBI

OcHoBHas JauTepartypa:

1. Konmaes, B. JI. CTpykTypbl U anroputmbl OOpaOOTKH IaHHBIX :
yaeOHoe mocobwue / B. JI. Konmaes. - Mocksa : PUOP : UTHOPA-M, 2021. - 296 c. -
3BbC ZNANIUM.com. - URL: https://znanium.com/catalog/product/1230215 (nata
obpamenus: 06.02.2022). - TekcT: 3I€KTPOHHBIH.

2. O®nax, II. MammnHoe oOydyenue. Hayka M MCKycCTBO MHOCTPOEHUS
aNITOPUTMOB, KOTOPHIC M3BIEKAIOT 3HAHUS W3 JaHHBIX : yueOHuk / [1. dmax. - 2-¢
m3a. - Mocksa.:JIMK Ilpecc, 2023. - 401 c. - ISBN 978-5-89818-300-4. - Tekcr :
anektponnbit. - URL: https://znanium.ru/catalog/product/2085038

JlonoiHUTEIbHAS JJUTEpaTypa:


https://www.kaggle.com/nandvard/microsoft-data-science-
https://znanium.com/catalog/product/1230215

3. Haraesa, 1. A. OCHOBBI QJITOPUTMHU3ALMU U NPOrPAMMHUPOBAHUSA:
NpakTUKyM : ydeOHoe mocobue / U. A. Haraesa, 1. A. Ky3nenon. - Mocksa :
bepnun : upextr- Meaua, 2021. - 169 c. - ObC YHuBepcurerckas Oubnnoreka
ONLINE. - URL: https://biblioclub.ru/index.php?page=book&id=598404 (mara
oOpamenus: 06.02.2022). - TekcT : 37I€KTPOHHBIA.

4, Mamunnoe obyuyenue B punancax : yueonuk / C. FO. borateipes, A.
A. Tlomynes, A. B. 3areBaxuna [u ap.] ; moa. pea. C. FO. borateipeBa. - Mocksa :
[Ipomereii, 2024. - 224 c. - ISBN 978-5-00172-572-5. - TekcT : 371€KTPOHHBIN. -
URL.: https://znanium.ru/catalog/product/2144368

5.  3narononsckuii, JI. M. IIporpammupoBaHue: THUIIOBBIE 3aauH,
aNIrOpUTMBbI, MeTO/IbI: yueOHoe nocodue / JI. M. 3naTtononsckuit. — 4-e uza. (31.).
— Mockaa : Jlaboparopus 3Hanui, 2020.— 226 c.: un. — ObC YHuBepcurterckas
onbnmorekaONLINE.—
URL:https://biblioclub.ru/index.php?page=book&id=222873 ( nara oOparueHus
06.02.2022). - TekcT: 3JCKTPOHHBIH.

9.IlepevyeHb pecypcoB HHPOPMALNMOHHO-TEJIEKOMMYHUKAIIMOHHOM
cetu «MHTEpHET», HEOOXOAUMBIX JISI OCBOCHUS TUCHUILIMHBI

1. DOmnextponHass Oubnuoreka @duuaHcoBoro yHuBepcutreta (Ob)
http://elib.fa.ru/

2.  DuextponHo-ouonmoreunas cuctema BOOK.RU http://www.book.ru

3.  DneKkTpoHHO-OMONHMOTEeUHAsl cucTeMa «YHHBEpPCUTETCKash OuOIHMOTEeKa
OHJIAWH» http://biblioclub.ru/

4.,  DneKTpOHHO-OMOIMOTeUHAs cucremMa Znanium
http://www.znanium.com

5.  DnekTpoHHO-OMOJMOTEYHAss CHUCTEMa  HW3/aTelIbCTBA «OPAMT»
https://urait.ru/

6. DnexTpoHHO-OMONMOTEYHAss CHCTeMa m3aaTeabcTBa [IpocmekT

http://ebs.prospekt.org/books

7.  DneKTpOHHO-OMOIMOTEUHAS cucrema M37aTebCTBA Jlanb
https://e.lanbook.com/

8.  Jlenosas onnaitH-6uosmoteka Alpina Digital http://lib.alpinadigital.ru/

9.  Dnexkrponnas Oubnmoreka HM3marensckoro noma «['peOEHHUKOBY
https://grebennikon.ru/

10. Hayunas ayektpoHHas 6ubnmoreka eLibrary.ru http://elibrary.ru

11. HanwmonanbHas snexkTpoHHas oubanoreka b.Wp://H306.pd/

12. ®unancoBas cnpaBouHas cuctemMa «DHUHAHCOBBIA  JTUPEKTOP»
http://www.1fd.ru/

13. Pylru 1.0.9 [OnextponHslii pecypc]: cair. - Pexwmm mgocrtymna:
https://pypi.python.org/pypi/pylru

14. Python Data Analysis Library [OnekTpoHHbIl pecypc]: cailT. - Pexum
nocryma: http://pandas.pydata.org/

15. Python Documentation [DnekTpoHHBI pecypc]: cailT. - Pexum
nocryna: http://python.org/doc/


https://biblioclub.ru/index.php?page=book&id=598404
https://biblioclub.ru/index.php?page=book&id=222873
http://elib.fa.ru/
http://www.book.ru/
http://biblioclub.ru/
http://www.znanium.com/
https://urait.ru/
http://ebs.prospekt.org/books
https://e.lanbook.com/
http://lib.alpinadigital.ru/
https://grebennikon.ru/
http://elibrary.ru/
http://www.1fd.ru/
https://pypi.python.org/pypi/pylru
http://pandas.pydata.org/
http://python.org/doc/

16. Python Standard Library [Dnextponnslii pecypc]: calT. - Pexum
nocryma: https://docs.python.org/2/library/

17. Scikit-learn Machine Learning in Python [DnextponHnslii pecypc]:
caift. - Pexxum pocryma: http://scikit-learn.org

18. The Python Tutorial // https://docs.python.org/3/tutorial/index.html

19. NumPy User Guide // http://docs.scipy.org/doc/numpy/user/index.html

20. Pandas User Guide http://pandas.pydata.org/pandas-docs/stable/

10. MeToanuyeckue yKka3aHus AJ1s1 00y4ar0IMXCs
10 OCBOCHUI0 TMCHMIINHBI

[Ipu wm3yueHUW TEOPETUUYECKOr0 MaTepuajga HeoOXOJAMMO ONMHUPAThCs Ha
pabouyr0 TporpaMMy JIUCHMIUIMHBI, MaTepuaibl JEKIMH U JUTepaTypy U3
OCHOBHOTO crnucka. Kpome 3toro, HeoOXoauMo akTUBHO pabortath ¢ MHTEepHeT-
UCTOYHUKAMH W MOCOOUSMH JIPYTUX aBTOPOB, MOMOTAIONIMMHA YCBOUTH MaTepHall
OTJICJIHBIX Pa3/eJI0B MPOTPAMMBL.

Heo6x0auMo KOHCTIEKTUPOBATH JICKIIMU, TTIOMEYasi CJI0KHBIC U HETTOHATHBIC
MOMEHTBHI C TE€M, YTOOBI 3aJaTh BOMIPOCHI JIEKTOPY B KOHIIE JICKIIMM WJIU K€ Ha
KOHCYJIbTaIIUU.

[Tpu moATOTOBKE K CEMUHAPCKHUM 3aHSITHUSM HEOOXOIMMO MU3YYUTh BOIIPOCHI,
BBIHECEHHBIE HAa CaMOCTOSITEJIbHOE H3YyYEHHE, TaK KaK CEMHUHApPCKHUE 3aHSTHS
IPEIoaralT uxX o0CYKJIeHUEe U JUCKYCCHUIO MO0 TeME; KpOMe TOTO0, 3aJaHusl IJis
CaMOCTOSATEIBbHON PabOThl HEOOXOAUMBI JII TOTO, YTOOBI YCIENIHO BBHITIOJHUTH
CaMOCTOSITEIbHBIE 3a/IaHUSI HA CEMUHapax.

NuauBuayanbHble 3afaHusl s paboOThl Ha KOMIIbIOTEpe, Qailibl ¢
BBITIOJTHEHHBIMHU 33JIaHUSIMA HEOOXOJIMMO XpaHUTh B JIMYHOM CETEBOW Mamke B
KOMITIBIOTEPHOW CETH BYy3a.

JIns BBINOJHEHMS Kelca 3aJadyd, PEKOMEHIYETCS UCIOJIb30BaTh SI3bIK
nporpamMmmupoBanus Python m cnernumanusupoBaHHbIE OMOJIMOTEKH IS aHAIU3a
JAHHBIX U MAIIMHHOTO 00y4YEHUSI.

CryneHT MOJDKEH MpHciaTh pabouuii notebook ¢ pemreHueM Keiica 3amadu,
KOMMEHTapUsIMH KOJla WM AHAJUTUYECKHUMHU BBIBOJAMHU JO KOHIIA 3K3aME€Ha Ha
AIEKTPOHHYIO MOYTY MPENogaBaTes.

Kpurepun onieHKH MpakTHYECKO 9K3aMEHAIIMOHHON pabOoTHhI:

1. CTpyKTYypupOBaHHOCTh OT4YeTa. B paboTe MOKHA MPOCIICKUBATHCS
YeTKasi CTPYKTypa - MOATOTOBUTENBbHBIA 3Tal, aHalli3 JaHHBIX, MOCTPOCHHE
MPOCTBIX MOJIEJIEN, CPABHEHUE U aHAJIU3 MOJIEJIEH, BBIBOABI, IOCTPOCHUE MOJETEN C
Y4€TOM BBIBOJOB, HTOTOBBIN PE3YJIbTAT.

2. Hanuuue BeiBo0B. PaboTa goskHa cojiepxKaTh TEKCTOBbIE 3aMEUaHMsl,
MOSICHSIIONIME KaKIbI 1mar padoThl CTyACHTAa: YTO JeJaeTcs, 3a4eM M KaKyIo
nH(opMaiuio 3To HaM Jaet. OLeHUBaeTCs MOJHOTA U aJ€KBATHOCTh BBIBOJIOB.

3. Buszyanuzanus. Pabora nomkHa A1€MOHCTPUPOBATH HABBIKU CTYJICHTA
BU3yaIM3upoBaTh uHpopmairo. OcoOEeHHO Ha 3Tanax OMNUCATENILHOTO aHaIu3a U
aHanuza oOydaemoctu wmojenu. OleHUBaeTcs pa3zHooOpasue, HaArJSIAHOCTh U
MH()OPMATUBHOCTH BU3yaIU3ALINH.


https://docs.python.org/2/library/
http://scikit-learn.org/
https://docs.python.org/3/tutorial/index.html
http://docs.scipy.org/doc/numpy/user/index.html
http://pandas.pydata.org/pandas-docs/stable/

4.

Hcnonb3oBanue MeTpuk 3ppexkruBHoCcTH. O1LIeHUBAETCS pa3HO0Opasue

U aJIeKBaTHOCTb 3aJa4€ MPUMEHEHHbIX METPUK 3(PPEKTUBHOCTU (BKIIOYAs BpeMs
oOy4deHHMsI) a TaK)Ke MOJIHOTA CPABHEHUS U MPABUIBHOCTb BBIBOJOB U3 CPaBHEHUS
MOJENEN TIO Pa3HbIM METPUKAM.

5.

BanmmnHocts pe3ynbraTtoB. CTyOEHT AOJDKEH IPOJEMOHCTPUPOBATH

yYMEHHUE OIICHUBATh JOCTOBEPHOCTh U3MEPEHUSI METPUK MOJICNICH U MOBHIIIATh €€ C
HCIIOJIh30BaHUEM TIEPEKPECTHOM MPOBEpKH (KpoccBanuaaiuu). Mcnonbs3oBanue k-

fold cross

validation sBiseTcd NPEANOYTUTENbHBIM METOJAOM H3MEPEHHUS

s pexktuBHOCTH Mojaenu. Eciu mpoucxoaut BbIOOp MOJENH, TO €€ HMTOroBas
3G (PEKTUBHOCTH TOHKHA U3MEPSITHCS HA YUCTOM HaOOpe JaHHBIX.
Crnucok aTaceToB, UCIOIB3YIOIIMXCS Ha YK3aMEHE:

NGOk~ WDNE

dwarfs
9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
217,
28.
29.

30.

https://www.kaggle.com/uciml/mushroom-classification

https://www.kaggle.com/lodetomasi1995/income-classification

https://www.kaggle.com/uciml/glass

https://www.kaggle.com/uciml/german-credit

https: //lwww.kaggle.com/zaurbeqgiev/my-dataset

https://www.kaggle.com/kaushiksuresh147/customer-segmentation

https://www.kaqgqgle.com/deepul109/star-dataset

https://www.kaqgale.com/vinesmsuic/star-categorization-giants-and-

https://www.kaggle.com/shebrahimi/financial-distress

https: //www.kaqgle.com/teej mahal20/airline-passenger-satisfaction

https://www.kaqgqgle.com/amir75/caesarean-section-classification

https: //www.kaqggle.com/sachinsharmall123/performance-prediction

https://www.kaggle.com/ninzaami/loan-predication

https: //www.kaggle.com/caparrini/beatsdataset

https://www.kaggle.com/zhiruo 19/covid19-symptoms-classification

https: //www.kaggle.com/kunalvsingh93/banking-modelclassification

https: //www.kaggle.com/mansoordaku/ckdisease

https://www.kaggle.com/mnassrib/telecom-churn-datasets

https: //www.kaggle.com/akshayksingh/kidney-disease-dataset

https: //www.kaggle.com/henrigueyamahata/bank-marketing

https: //www.kaggle.com/maaj dl/yeh-concret-data

https://www.kaggle.com/hellbuoy/car-price-prediction

https://www.kaggle.com/rhuebner/human-resources-data-set

https://www.kaqgale.com/loveall/appliances-enerqgy-prediction

https://www.kaggle.com/elikplim/forest-flres-data-set

https://www.kagagle.com/nandvard/microsoft-data-science-capstone

https://www.kaggle.com/shebrahimi/financial-distress

https: //www.kaggle.com/aungpyaeap/beauty

https://www.kagale.com/vbmokin/ammonium-prediction-in-river-wa-

https: //www.kaggle.com/veer06b/marrket-mix-dataset



https://www.kaggle.com/uciml/mushroom-classification
https://www.kaggle.com/lodetomasi1995/income-classification
https://www.kaggle.com/uciml/glass
https://www.kaggle.com/uciml/german-credit
https://www.kaggle.com/zaurbegiev/my-dataset
https://www.kaggle.com/kaushiksuresh147/customer-segmentation
https://www.kaggle.com/deepu1109/star-dataset
https://www.kaggle.com/vinesmsuic/star-categorization-giants-and-dwarfs
https://www.kaggle.com/vinesmsuic/star-categorization-giants-and-dwarfs
https://www.kaggle.com/shebrahimi/financial-distress
https://www.kaggle.com/teejmahal20/airline-passenger-satisfaction
https://www.kaggle.com/amir75/caesarean-section-classification
https://www.kaggle.com/sachinsharma1123/performance-prediction
https://www.kaggle.com/ninzaami/loan-predication
https://www.kaggle.com/caparrini/beatsdataset
https://www.kaggle.com/zhiruo19/covid19-symptoms-classification
https://www.kaggle.com/kunalvsingh93/banking-modelclassification
https://www.kaggle.com/mansoordaku/ckdisease
https://www.kaggle.com/mnassrib/telecom-churn-datasets
https://www.kaggle.com/akshayksingh/kidney-disease-dataset
https://www.kaggle.com/henriqueyamahata/bank-marketing
https://www.kaggle.com/maajdl/yeh-concret-data
https://www.kaggle.com/hellbuoy/car-price-prediction
https://www.kaggle.com/rhuebner/human-resources-data-set
https://www.kaggle.com/loveall/appliances-energy-prediction
https://www.kaggle.com/elikplim/forest-fires-data-set
https://www.kaggle.com/nandvard/microsoft-data-science-capstone
https://www.kaggle.com/shebrahimi/financial-distress
https://www.kaggle.com/aungpyaeap/beauty
https://www.kaggle.com/vbmokin/ammonium-prediction-in-river-water
https://www.kaggle.com/vbmokin/ammonium-prediction-in-river-water
https://www.kaggle.com/veer06b/marrket-mix-dataset

11. Ilepevyenb HH(POPMALMOHHBIX TEXHOJIOT i, HCI0JIb3YyeMBbIX
IPH OCYLIECTBJIEHUH 00Pa30BaTEIbHOI0 NIPOLecca 10 AUCHHUILIHHE,
BKJII0YAas NepedyeHb He00X0AMMOr0 IIPOrPaMMHOI0 o0ecneyeHus
U MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. KommiekT nporpaMMHOTO 00€ecreueHus, aHTUBUPYC;
1)  Bpayzep.
2) JuctpubyrtuB s3pika Python 3.6 (wim Oonee mo3aHEH BeEpCUM)
Anaconda
3) OoGmaynas cpena paspadborku Google Colab win aHamornyHast
4) Cpena paspabotku Jupyter Notebook
2. CoBpemennsble mnpodeccruoHalbHble 0a3bl JaHHBIX U WH()OpPMAIIMOHHBIC
CIIPABOYHBIC CUCTEMBI
- HE HCIOJIb3YIOTCS
3. CepruduiupoBaHHbIe NMPOTPAaMMHBIC W allllapaTHBIC CPEJICTBA 3aAIUTHI
uHbOopMaIH
- HE WCITOJIB3YIOTCS
Kaxnapiii oOyuaromuiics B Te4YeHHE BCEero oOydeHHs oOecreunBaeTCs
WHAVUBUAYaTbHBIM HEOTPAHUUYEHHBIM JIOCTYIIOM K 3JEKTPOHHO-OMOIMOTEYHOM
CUCTEME u DJICKTPOHHOM UHPOPMAIMOHHO-00pa30BaTEIbHOM cpene
Kpacnomapckoro gunnana @UHAHCOBOTO YHUBEPCUTETA.
OnexTpoHHass HWH(OpMaAIMOHHO-00pa3oBaTenbHast cpeaa OUHAHCOBOTO
YHUBEPCHUTETA 00ECTICUNBACT:
— JIOCTYM K y4eOHBIM TUIaHaM, pabourM MporpaMMaM JTUCUHUILIINH, TPAKTHK,
K YKa3aHUsSM DJIEKTPOHHBIX OHUOJIMOTEYHBIX CHCTEM U  BJIEKTPOHHBIM
oOpa3oBaTeIbHBIM pecypcaM, YKazaHHBIM B pabouunx nporpammax. [lo nucuumnune
«MammHHOe 00y4eHHE» B AJIEKTPOHHON MH()OPMAIIMOHHO-00pa30BaTEILHON Cpejie
OUHAHCOBOTO0 YHUBEPCUTETA MPECTABICHBI CIICTYIONINE BUIbI HHPOPMAIIMOHHBIX
PECYPCOB:
— aHHOTAIUU AUCIUILIMHBI;
— MYJIbTUMEAHNITHBIC IPE3CHTALIUN 110 BCEM TEMaM Kypca;
— METOAUYECKHN MaTEpHAI:
— paboune mporpamMMbl TACIUTIITUHBIL.
— ¢ukcanmio  Xoga  00pa3oBaTENBHOTO  MpoIlecca,  Pe3yJIbTaTOB
MPOMEXKYTOUYHOU aTTECTAIINY;
— TIPOBEJICHUE BCEX BHJIOB 3aHATUH, NPOLEAYp OIEHKH pPe3yJbTaTOB
oOydeHwsl, peaan3anus KOTOPBIX OCYIIECTBISACTCS C MPUMEHEHHUEM AJIEKTPOHHOTO
00yJeHHUS.

12.0nucanue MaTepuaIbHO-TeXHUYECKON 0a3bl, HEOOX0AUMOH
JJIS OCYLIeCTBJICHUS 00pa30BaTeIbLHOIO NMPOoLecca 10 AUCHUIINHE

MarepuanbHo-Texnuyeckas 6a3za Kpacnomapckoro ¢unuana OUHAHCOBOrO
YHHUBEPCUTETA COOTBETCTBYET ACHCTBYIOIIMM IPOTHBONOXKAPHBIM MpPAaBWIIAM U
HOpMaM, oOecrieurBaeT MPOBEJCHHUE BCEX BHUAOB JAUCHUIUIMHAPHON W



MEXIUCIMIUIMHAPHOW MOATOTOBKH, MPAKTUUECKON M HAYyYHO-UCCIIE0BATEIbCKOMN
padboT oOydaromMxcs, NPeayCMOTPEHHBIX YU€OHBIM IJIAHOM.

OO6pazoBarenbHbIHA pouece o0OecrnieunBaeTcs CIielIMaIbHBIMU
MOMEIIEHUSIMU, KOTOpBIE MPEACTABISIOT COOOM ayIuTOpUU MJiS TPOBEACHUS
3aHSATUHN JIEKIIMOHHOTO THIIA, 3aHATHI CEMUHAPCKOTO TUIIA, BBITTOJIHEHUS KYPCOBBIX
paboT, TPYNNOBLIX M WHIUBUAYAJIBbHBIX KOHCYJbTAIMM, TEKYIIEr0 KOHTPOJS U
MPOMEXKYTOUYHON aTTeCTallid, T[OMEIICHUs IS CaMOCTOSITEIbHOM palOOoThI
CTYJICHTOB W TMOMEIICHUS i XpaHEHUs] U MPOPUIAKTUUECKOTO OOCTYKHUBAHUS
yueOHOro  oOopynoBanusi. CnenuanbHble  MOMEIICHUS  YKOMILJIEKTOBAHBI
CIIEUAIM3UPOBAHHON MeO0eIbl0 U TEXHUYECKHUMH CpEICTBaMU OO0ydeHus,
oOecreynBaloMMU MpeACTaBlIeHHe YueOHONU nHpopMaluu O00IbIION ayTuTOPUH,
JIEMOHCTPAIMOHHBIM 000PYI0BAaHUEM.

[Tomenenust 18 CaMOCTOSITEILHON pabOThl OOYYAIOIIUXCS OCHAIICHBI
KOMITBIOTEPHON TEXHUKOHM, oOecreuuBawmieil noctyn kK cetu MHTepHeT u
AIIEKTPOHHOM nH(pOpMaIMOHHO-00pa30BaTEeIHLHOM cpene duUHAHCOBOTO
YHUBEPCUTETA.
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