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1. Mecto aucuunauHbl (MoayJs) B ctpyktype OIIOIT BO:
Jucturiiaa (MOyJTh) OTHOCUTCS K 00sI3aTEILHOM YacTH OCHOBHOU MPOQECCHOHAIBHOI 00pa30BaTEIILHOM MTPOTPaMMBI.

2. BxoHble TpebGOBaHUs [Jis1 OCBOEHUS] JUCLUILIMHBI (MOAYJs), MpeJBapUTe/bHble YCIOBUS:
W3yuenne mucuMIuIMHBL 0a3upyeTcss Ha OCBOSGHHM TUCHMIUIMHBI «PoOacTHBIE MOJETH B MAIIMHHOM OOYYEHUH.

3. PesynbraTel 00y4eHUs MO AUCIUILINHE (MOJYIIO), COOTHECEHHBIE ¢ TPeOyeMbIMH KOMIIETEHIIUSIMHU BBITYCKHUKOB.

IlnaHupyemMble pe3yIbTaTbl 06y4eHHUA N0 AUCHUIIMHE (MOAYII0)

CozeprkaHue ¥ KOJ, KOMIIETEHIUH.

UHaukaTop (moka3aTeJib) AOCTHKEHUS
KOMIIETEHIIUU

Il1aHupyeMbie pe3yJibTaThl 06y4eHUs MO
AUCIHMILIUHE, CONPsKEeHHbIE C
UHAUKATOpPaMH

AOCTHKEeHMSI KOMNeTeHIMi

OIIK-3. CnocobeH pa3pabaTbiBaTh
MaTeMaTHYeCKHE MOJICIHU U IPOBOJIUTH HX
aHaIIM3 MPU PELICHUU 33724 B 00J1aCTH
npodeccHOHAIBHOMN ACSITENIbHOCTH

OIIK-3.1. [IpumeHsieT COBpEMEHHBIE METOIbI

IMMOCTPOCHUA MATEMATUICCKUX MOJeNel 1 NX aHaIn3a

NIpY pelIeHUH 3aa4 B 001aCTH Mo ecCHOHATEHON
JIeATEITbHOCTH.

OIIK-3.2. YMeeT npoBOIUTH CPABHUTEIBHBIN
aHaJU3 U OCYIIECTBIISITH BEIOOD
WHCTPYMEHTAIBHBIX CPEACTB JJIS pEUICHUS
3a1a4 B 00s1acT npoecCHOHATBLHOMN
JesATeTbHOCTH.

OIIK-3.3. iImeet npakTU4ECKHIl OMBIT
pa3pabOTKN MaTEeMaTUYECKUX MOJIENIeH U X
aHaJIu3a MU PEeIIeHUH 3a1a4 B 00JIacTu
po¢deCCHOHATBLHON IeSITETLHOCTH.

OIIK-3.1. 3-3 3HATD: akTyanbHbIe METO/BI
MOCTPOCHUS U aHAIIM3a MAaTEMaTUYECKHUX
Mojieliell B 00JIaCTH €CTECTBEHHBIX HAYK,
9KOHOMHKH, COLMOJIOTHU U UH(OPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHH.
OIIK-3.2.V-2 YMETb: npuMeHsTh
COBpPEMEHHBIE METO/IbI IOCTPOSHUS
MaTEMaTHYeCKUX MOJIENeH, a TaKkxKe
pa3pabaThiBaTh HOBbIC AHATUTHYCCKUE U
YUCJICHHBIC METOJIbI MX aHAJIN3a.

OIIK-3.3. B-2 BJIAJIETb: HaBbikaMu aHaNIHM3a,
B TOM YHCJIE C MPUMEHEHHEM HH(POPMAIIHOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH, MOJICIBHBIX
pacyeToB C YYETOM T'PaHHUIl IPUMEHHUMOCTH
MOJICJIH, HaBbIKAMHU WHTEPIIPETAIIUN
MOJIYYEHHBIX PE3YJIbTATOB ISl BBISIBJICHUS
HOBBIX JIaHHBIX O MOJICTUPYEMOM IPOIIECCe
WJIU TIOCTPOEHUSI HOBOTO aIrOpUTMa
YIPaBIEHHUS 3TUM HPOIECCOM.




OIIK-6. Cniocoben amanTupoBath ¥ npuMeHaTh Ha | OITK-6.1. Anantupyer u3BeCTHBIE HAYYHBIE OIIK-6.1. 3-1. 3HaeT GpyHIaMEHTAIbHbIC

MPAKTUKE KIaCCUYCCKUE U HOBBIC HAYYIHBIC MNPUHITATB 1 METOJIbI UCCIIEIOBAHUM C IEIIBIO Hay4yHbIE TIPUHLUUIBI U METOJABl UCCIEIOBAHUMN
TMPUHITUIIBI 1 METO/IBI HCCIIEIOBARME JIsl PEUICHAS | prx [1paKTHYECKOTO IPHMEHEHHS OIIK-6.1. V-1. YMmeer agantupoBaTh C LEIbIO
3aja1B 06JEaCTH COSAAHI 1 IPHMCHCHHA OIIK-6.2. PemaeT npogeccroHanbHbIe 3a1a41 MPAKTUYECKOTO IPUMEHECHUS

TCXHOJIOTHH M CHCTEM HCKYCCTBCHHOTO HHTCIICKTA | g cHoBe mpUMEHEHHs HOBBIX HAYYHBIX (¢hyHIaMeHTaIbHbIE M HOBBIE HAYYHBIE

11 METOABT HCCIICAOBATIH MPUHIIMIIOB U METOJIOB HCCJIEIOBAHUS MPUHIUIIBI U METObI HCCIENOBAaHMI

OIIK-6.2. 3-1. 3HaeT 0cOOEHHOCTH PEIICHUS
npodeccroHabHbIC 3a7]a41 HA OCHOBE
MPUMEHCHHSI HOBBIX HAyYHBIX IPUHIIUIIOB U
METOJIOB UCCIICIOBAHUS

OIIK-6.2. V-1. YmMeert pa3pabarbiBaTh,
KOHTPOJIHUPOBATh, OLICHUBATH U UCCIICIOBATH
KOMITOHEHTBI IPO(hecCHoHAIBHON
JeSITeIbHOCTH; TUTAHUPOBATh CAMOCTOSITEIIBHYIO
JeSITEIBHOCTD B PEIICHUH TPO(EeCCHOHATBHBIX
3amaqy

4. O0beM IUCIUIUIMHBI (MOAYJSI) COCTABIsAET 3 3.€., B TOM uncie 36 akaJeMHUYeCKHX 4Yaca, OTBEJACHHBIX Ha KOHTAKTHYIO paboTy OOydarommxcs
npernoaaBaTeneM, /2 akaJIeMHUUEeCKUX YacOB Ha CAMOCTOSTEIbHYIO0 paboTy 00y4YaroImmnXcs.

5. ConeprkaHue AUCHUILIMHBI (MOAYJIs), CTPYKTYpUPOBaHHOE 10 TeMaM (pas/iesiaM) ¢ yKa3aHHeM OTBeJ€eHHOI'0 Ha HUX KOJIMYeCcTBa
aKaZleMHU4YeCKHX YacoB U BU/Ibl y4€OHBIX 3aHATHUH:

B kypce paccMarpuBaroTcst criocoObl HHTEPIPETAIIMU MO/IeNIeld MallIMHHOT0 00yueHus. PaccmaTpuBaroTCst alnropuTMsl JUIs 3apaHee U3BECTHBIX
MoJieJIel MalllMHHOTO O0y4eHUs U AJIs CIy4aeB, KOT1a yCTPOHCTBO MOJENH MPEJCTaBIsAET CO00M «uepHbIl AmuK». M3ydaroTcst cnocoObl
MHTEPIPETALUY IPOrHO30B IOCTPOSHHON MOJEIH U UHTEPIIPETALMsl OT/IEJIbHBIX IPUMEPOB. 3aTparuBaroTCs 3a/1a4uy BbIOOpa HAWIIYUIIN X METPUK
KadecTBa /IS 331a41 UHTEPIIpETallii, BU3yaJI3allii MOJIyYEeHHBIX Pe3yIbTaToB, 0TO00pa U npenodpadoTku npusHakoB. [IpuBoasTcs crocoos
MOAM(UKAIMN KAK aJITOPUTMOB ITOCTPOEHUS MOJIETT MAIIMHHOTO 00Yy4YEeHUs, TaK U aJITOPUTMOB HUHTEPIIPETAIIMU JaHHON MOJIENH, C IIeJIbI0
YBEJIMYEHUS [T0KA3aTENS HHTEPIPETUPYEMOCTH.

B ToM uncie




KontakTtHas padora (padoTta BO B3aMMOJEHCTBUM C
npenogaBaresieM), 4acbl

CamocrosiTesibHas1 padoTa
00y4aroerocs, 4achbl

M3 HUX M3 HUX
3aHsTHA [Ipaktuyec |['pynnossie | UunuBuny | YueOunsie |Bcero |Bremonnenu |Iloaroro |Bcero
JICKIUOHHO |KHUe KOHCYJIbTAIl | alIbHBIE 3aHATHA, € JOMAIITHUX | Ka
ro Tuna 3aHATHUS 15071 KOHCYJIbTA | HAIIPABJIEC 3aJlaHUH pedepato
1107051 HHBIE Ha B U T.II.
HaumeHoBaHHe U KpaTKoOe NpOBEJIEH
co/iep;KaHue pa3esioB U TeM ne
JAUCIHUIIJIMHBI (MOHyJIﬂ), Beero TEKYILIETO
KOHTPOJIS
¢opma npomexkyTOUHOM (acer) yCIIeBaeM
aTTeCTAMU MO JTUCIHHUILIAHE OCTH
(MoyJ110) (KOJIIOKBH
YMBI,
MpaKTU4eC
KHue
KOHTPOJIb
HbIC
3aHATUS U
Ap)
Tema 1 BeegeHue B
WHTEpNpeTUpyeMoe MalluHHoe
06yyeHune. O630p cyLecTBYOLWMNX 7 1 1 6 6
pe3ynbLTaToB B 0611aCTM MaLUMHHOTO
06yyeHusa n knbepbezonacHoCTH
Tema 2 OcHOBHas TEpMUHOSOMMS
WHTEPNPETUPYEMOrO MaLUMHHOIO 7 y y 6 6
oby4yeHus. KnioyeBble acnekThbl.
OTKpbIThIE NPOGNEMBI
Tema 3 CBoMCTBa 1 METPUKU v y ; 6 6
KayecTBa MHTEPNPETMPYEMOCTH
Tema 4 NHTepnpeTupyemsle moaenu
- NMHeNHas perpeccud 12 2 4 6 6 6
- florncTuyecKas perpeccus




- GLM, GAM

- epeBbs peLleHni

- accoumaTMBHble NpaBuna
- RuleFit

- HauBHbIV H6aecoBCKUi
Knaccudukatop

- knn

Tema 5 MeTogbl MHTEpnpeTaumn
He3aBucALLMe OT Mogenu

- PDP

- ICE

- ALE

- SHAP

- rnobanbHble MeETOAbI

- nokanbHble meToabl, LIME

12

Tema 6 VIHTepnpeTauusa ¢ NOMOLLbIO
npuMepoB

Tema 7 MNpaBaonofoHsie 1
npoTmneBopevaline 06 bCHEHMS

Tema 8 Busyanusauus
PEKKYPEHTHbIX HEMPOHHBIX CETEN

Tema 9 MeTogbl MHTEpNpeTaLmn
O MHOrOMEpPHOro
NPOrHO3UpOBaHUA N aHann3a
YyBCTBUTENbBHOCTU

11

Tema 10 OT60p NpusHaKkoB Ass
3afla4um nHTepnpeTaumuu

Tema 11 MeToapl ycTpaHeHus
npeas3atocTu. Metogbl
onpeaeneHnsa NPUYNHHO-
CNneacTBEHHbIX CBA3EN

12

Tema 12 Cnocobbl Moamucmkaumm
MOZEeNu Ans nyyien
WHTEPNPETUPYEMOCTH

Tema 13 CocTta3aTtenbHas
pobacTHOCTb

10



M poOMeXyTo4yHaa atTectauua -
3a4eT

NToro 108 18 18 54 18

6. ®onp oneHouHbIx cpeAcTB (POC, olleHOUHbIE U MEeTOAMYECKHE MaTepUasbl) JJis OLleHUBAHUS Pe3y/bTaTOB OOYYEHUS MO JUCHHUIINHE
(MoayJito).

6.1. TunoBble KOHTpPOJIbHBIE 3aJlaHHUS UJIM WHble MaTepuaJbl [AJsd NPOBeJleHUd TEeKYILero KOHTPOJIA yClIeBaeMOCTH, KPUTEPUHU U LIKaJIbl
OLleHUBAHUA
IIpumepsl 3a1aHnil A1 TPAKTUYECKUX 3aHATUI
3anaua 1. UnTepnperamus 1uis 3a1a4u perpeccuu. 3aaH gaTaceT, coaepxkaiiuii B cede nupopmaiuio o Bece u pocre 25000 yenoBex. O0y4unTh
MO/IeJb, IOCTPOUTh ypaBHEHHE JHHEWHO# perpeccun Buma Weight = Bo+f; height. Busyanusuposats o0yuaronryto BIOOPKY BMECTE C HMOJYyYECHHBIM
ypaBHenueM. [locuntate MAE, MSE, koaddunuent koppensuuu [Tupcora. OObSICHATH MOTYyUYCHHBIC 3HAUCHUS.
3anava 2. [Touck accounaruBHbIX npaBui ¢ nomoinsto I1IT SPMF:

(@) dnst maccuBa mannbix 0 KoHTeKcTHOM pexiame 2000 kommnanuit X 3000 cioBocOYeTaHMIT HANTH ACCOIMATUBHBIC MPABUJIA TSI MUHUMATBHON
noaaepkku minsupp = 35 u minconf = 1. Heo6xoanMo yka3aTh 4MCIIO TAaKUX MPABUIL.

(b) dnst mcxomHOro MaccuBa JaHHBIX HAWTH 3aMKHYThIE aCCOLMATHBHBIC MPABHJIA JUTI MUHUMAJIBHOMN MOJIePKKH MiNsupp=35 u minconf=I.
HeoOxoauMo yka3aTh 4MCIIO TaKUX MPaBUII.

(c) [nst ucxoHOTO MaccHBa JaHHBIX HAUTH 5 caMbIX 4acThIX MPaBHII PU MHHUMaIbHOU qoctoBepHoctu minconf = 0,8. HeoOxoaumo yka3arte
9T NpaBUjia U JaTh UHTEPHPETALUIO.
3agauya 3. AHanu3 MOCENIAEMOCTH CAalTOB Ha OCHOBE PELIETOK (OPMAaTbHBIX MOHSITHA:
J171s1 TpeX KOHTEKCTOB O TTOCENIaeMOCTH HEKOTOPOTO CaiiTa B TEPMHUHAX MOCEIIEHU CaiTOB HOBOCTHOM, 00pa3oBaTeNbHON 1 (PMHAHCOBOI TEMAaTUKHU
HEO0OXOUMO BBITIOJIHUTD:

(a) Ynmanenuem HEKOTOPOTO YUCIIA CATOB (MPU3HAKOB) MITH OJIb30BaTesei (00bEKTOB) 100OUThCs uncia GpopmanbHbIX noHsTuii He Menee 100,
HO HE CWJIBHO MPEBBIIIAIONIEr0 3TO 3HAaYCHHUE.

(b) dns KOHTEKCTOB, MONYYSHHBIX yJAllCHHEM OOBEKTOB WIJIM NMPHU3HAKOB B IyHKTE a), IOCTPOUTH AMATPAMMBI PELIETOK MMOHSATHH.

(c) IpuBectu 3—5 MpUMepOB MOHATUI B BHJIE Hapbl (pa3Mep o0beMa MOHATHUS, COJACPIKAHUE MOHATHS ) ISl pa3Mepa coepikanus 2 u boiee
caiira. JlaTh coAepkKaTEIbHYI0 HHTEPIIPETANNIO HAWACHHBIX IOHATHUN.

(d) MIpuBectn mpumep MMIUMKaNWU Buga A — B, HaliieHHOH 1Mo IuarpamMme pemIeTKH MOHSATHH C YKa3aHHEM €€ IOIICPIKKH.
3agaua 4. Unarepnperanus g 3a1aun Kiaccudukanmuu. 3aaH AaTtaceT O CepAeYHO-COCYIUCTHIX 3aboneBanmsx, 11 mpusnako, 70000 oOBEKTOB.
OOyuuTh MOJIENb JTOTUCTHUECKON perpeccun. OnpenennTh, Kakue u3 IpU3HaKoB HanOoJee MaryoHo BIUSIOT Ha Pa3BUTUE CEPIIEYHO-COCYIUCTBIX
3a0oneBaHui (rnobanbHas MHTEpHpeTanus). i KOHKPETHOIO YeI0BEKa ONPEEIUTh, CKIIOHEH JIU OH K CEPAEUHO-COCY IUCTHIM 3a00JIeBaHUsAM
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(;moxanmpHast uHTEpHperanyst). OnpenenuTh 3HaYeHUs Ui KaXKI0T0 W3 MPU3HAKOB, JJIS KOTOPHIX BEPOSTHOCTh UMETh CEPIEYHO-COCYIUCTHIE
3aboseBanust npeBbimaet 0.5. BuzyanusupoBarh mosrydeHHbIC TPAaHUYHBIC 3HAUYCHHS BMECTE ¢ 00ydaronield BBIOOPKOM.
3agaya 5. CpaBHEeHHE METPUK KayecTBa JJIs 3a/1a4 perpeccuu. 3a/1aH JaTaceT JaHHBIX 00 OMO3JaHHUsIX CaMOJIETOB HEKOTOPO aBUAKOMITaHUH.
[TocTpouTh MOI€Tb, MO3BOJISIONIYIO Y3HATh, Ha CKOJIBKO MUHYT OI03AaeT caMojieT. O0y4YuTh perpeccopsl:
* NIMHelHan perpeccua
* NMONMHOMMANBHAA perpeccua
* NO/NIMHOMMANbHaA perpeccua 6e3 KBagpaToB
Ridge perpeccus
OEpPEBO peLleHni
® perynapusnpoBaHHas nuMHenHas perpeccua kNN
® C/lyYalHbIA nec
MLP perpeccusn
CpaBHUTH NMOTy4YeHHBbIE MOAeNH 110 MeTpukam RMSE, R2-score.
3agaua 6. CpaBHeHHE METPHK KauecTBa IS 33/1a4 Kiaccu(uKanuy. 3aJjad AaTaceT JaHHBIX 00 OMO3JaHUsAX CaMOJIETOB HEKOTOPO aBUAKOMITAaHHH.
[TocTpouTh MOIETB, TO3BOJISIONIYIO y3HATH, OMIO3/1aeT K camodieT. OOydnuTh KIacCHu(PUKATOPHI:
® JIOrMCTUYECKanA perpeccun
RidgeClassifierCV
DecisionTreeClassifier
KNeighborsClassifier
GaussianNB
GradientBoostingClassifier
RandomForestClassifier
MLPClassifier
CpaBHHTH TOJy4eHHBIC MOJeIH Mo MeTpukam: accuracy, recall, ROC-AUC, F1-score, koaddunueHt koppensuurn MaThroca.
3anaua 7. CpaBHEHHE METPHUK KauecTBa ISl METOJ0B COKpALIEHHs pa3MEPHOCTU. 3a1aH HEKOTOPHIH naraceT. Heo6XoauMo coKpaTuTh ero
pa3MmepHoOCTh 10 3, ucnonb3ys metoasl: PCA, t-SNE, VAE. Busyanu3upoBars 1 CpaBHUTH OJy4€HHBIE PE3YJIbTATHI.
3anaua 8. Mzyuenue feature importance. 3agan gaTacer, ONKUCHIBAIOIIMI CBOKWCTBA XapaKTepa JIFoJei B 3aBUCUMOCTH OT TOr0, KAKUM peOEHKOM ObLI
UCHIBITYEMbIN (CTapluuii, MIaallui, CpeHHI), ONPEIeIUTh Ha KaKue U3 CBOMCTB XapakTepa HauboJiee BIMSAET OYEpeIHOCTb poxkaeHus. Mcnoiab 30BaTh
KJIacCU(PUKATOPBI:
e DecisionTreeClassifier
GradientBoostingClassifier
RandomForestClassifier
LogisticRegression

12



e LinearDiscriminantAnalysis

e MLPClassifier
Jlnst kakmoit u3 moneneit onpenenuth feature importance. Borunciute PFl. Busyanusuposats rpaduku PDP u ICE, mpoBecTH MX CpaBHHTEIbHBIH
aHaJIM3 ¢ MeToAaMu noucka feature importance A H3BECTHON MOJECIIH.

6.2. TunoBelie KOHTPOJIbHbIE 3aldHHUA WJIM MHbI€ MaTepHaJibl AJId IIPOBEAEHHA HpOME)KYTOqHOﬁ aTTeCTalluu Mo AUCHHIIJINHE, KDUTEPpHUHU U
IIKaJIbl O€eHUBAaHUA
Crmcox BOITPpOCOB AJIA 3a4CTa.

KitoueBble acriexTsl MHTEpHpeTupyeMocTd. OTKpBITHIE 3a/1auid B 00JaCTH MHTEPIPETUPYEMOT0 MAIIMHHOTO OO0Y4YCHHS.
OueHka KauecTBa MHTEPNPETALMU MOJENIU OOydEeHUs U CIIOCOOBI €€ MOIydeHHS.

Wurepnpetupyembie monenu. JIuneliHas perpeccus. Jloructuueckas perpeccus.

Wurepripetupyembie Mogenun. GLM, GAM. JlepeBbsi pernieHUi.

HHTepnpernpyeMble MOJCIH. accolMaTuBHbIC mpaBmia. AnroputMm RuleFit.

Wntepnperupyemsle moaenu. HauBHelil GailecoBckuii kinaccudukarop. Knn.

MeTtoael uHTEpnipeTanuu He3aBucsime ot monxenu. PDP. ICE. ALE.

Mertoabl uHTEpHpeTanuu HezaBucsmue ot moaenu. SHAP. ['moGanbHble METOIBI.

© oo Nk wDdPE

Mertoapl HHTEpIIpETAIIMN He3aBucsme ot mojaenu. Jlokanbueie metoasl. LIME.

=
o

. IaTepnperanys ¢ NOMOILIBI IPUMEPOB.

[EY
[E

. HpaB):[OHOI[OHble U MMPOTUBOpPCHAIINC 00BsACHEHHS.

[EY
N

. MeTOI[bI HHTCpHpCTAIUKU OJII MHOTOMEPHOI'O IMPOTHO3UMPOBAHUA W aHaJIM3a YYBCTBHUTCIBbHOCTHU.
. Feature selection u feature engineering muis 3a1aun HHTEPIPETALIHH.
. MeTOI[I:I YCTpaHCHUA MPCAB3ATOCTH. MGTOI[BI OIIPCACTICHUA NPUINHHO-CICACTBCHHBIX CBs3€.

el
oo ow

. Cnoco06b1 MouduKaIMM MOAETH ISl JydIlleld MHTEPIPETUPYEMOCTMH.

[EY
(o]

. Obecneuenne HazaexHocTu. CocTsa3arenabHas poOACTHOCTD.

MeTtoauyeckue MaTepuaJibl AJ1s NPOBeIeHHUs MPOLEeAYP OLeHUBAHUSA Pe3yabTAaTOB 00y4YeHHs

Oco0eHHOCTH OpraHu3aluu npouecca 00y4eHus
I[J'IS[ 3(1)(1)CKTI/IBHOF 0 OCBOCHU: KypCa pCKOMCHAYCTCH IICPC KAXKABIM 3aHATHEC IIPUBCCTH B IOPAJOK KOHCIICKTBI HCKI_II/Iﬁ. ITocne KaXXJ0ro 3aHsATHA
PEKOMEHIYETCA HAUTH U MMPOYUTATH NOTOJHUTEIBHYIO JIUTEPATYPY MO TEME JIEKIIUU U IPOYNUTATH CBOU KOHCIIEKTHI.

Cucrema KOHTPOJIA U OHCHUBAHUSA



3a KaXIyl0 JOMAIIHIOK BbICTABISAIOTCS Oamibl (MakcumyMm 40 6amnos). [lycte M — makcuManbHOe 4KCIIO 0ayioB, KOTOPOE MOKET HaOpaTh
cTyAeHT. B xoHIIe cemecTpa 0anmisl KOHBepTHpPYIOTCs B orleHKy Ol ciemyromum oOpazom:

menbine M/2 6amnos: O1=2;

OounbIre Wik paBHO M/2 6aiutoB, HO MeHbIe 2M/3: O1=3;

6oabiie uiu pasao 2M/3 6amios, Ho menbIie 5SM/6: O1=4;

6osbire wiu pasao 5M/6 6amtos: O1=5.

Ha 3auere ouenka Ol saBnsercs craproBoii. OKOHYATENIbHAs OLEHKA ONPEAEIISIETC HCXOI U3 OLIEHKH YCTHOIO OTBETA CTYACHTA, IIPU 3TOM OHA
HE MOXXET OTJIMYAThCs OT CTAPTOBOM OLleHKH Oosiee yem Ha 1 Gasul.

CTpykrypa u rpadpuk KOHTPOJbHBLIX MepOonpusATHii

Cz[aqa JOMalITHUX 33.)13.HI/II>‘I, YCTHBII;‘I 3a4CT B KOHIIC CEMCCTpaA.

HIKAJIA U KPUTEPUN OLUEHUBAHUA pesyabtaTtoB o0ydyenus (PO) mo aucuumiuHe (MOayJio)

Onenka 2 3 4 5

PO u (HE 3a4TEHO) (3auteHo) (3auTeHO) (3auTeHo)
COOTBETCTBYIOIIHE
BH/IbI OIIEHOYHBIX
CpenCTB
3uanus OTtcyTcTBUE 3HAHUI ®parmeHTapHbIC 3HAHUS OOurue, HO HE CdopmupoBaHHbIe
3auem CTPYKTYPUPOBAHHbIC 3HAHUS CUCTEMaTUYEeCKHe 3HAHUS
YMeHus OtcyTcTBUE YMEHUI B nenom ycnemHoe, HO He B nenom ycnemnoe, HO Vcenemnoe u
Ipaxmuuecxue CUCTEeMaTUYECKOE YMECHHE cojeprkaliee OTACITbHbBIE CUCTEeMAaTHYECKOE YMEHHE
3a0anusl npoOenbl yMeHHue (OImycKaeT

HETOYHOCTHU

HEMPUHIIUTTHAITBHOTO

XapakrTepa)
HaBbIku OTCyTCTBUE HABBIKOB Hanuune oTaenpHbIX HABBIKOB B uenom, chopmupoannsie | ChopMUpOBaHHBIE HABBIKU
(BIaIeHUS, ONIBIT (BmageHuii, onbiTa) (Hanmuuue QparMeHTapHOro HAaBBIKU (BJIaICHUS ), HO (BmaneHus1), npUMeHsEeMble
AesITeJIbHOCTH) OTIBITA) IpH pelIeHNH 3a/1a4
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3auem, npakxmuyecxue HCIIOJIb3yEMbIC HE B aKTUBHOU
3auaAmMuUs dbopme

7. PecypcHoe obecrieueHue:
7.1. IlepeueHb OCHOBHOM M JOTIOJTHUTEIHHON JIUTEPATYPHI

OcHoOBHas nuTeparypa:

1. Hlakna,Humrant Mammnanoe o0yuenue & TensorFlow : [mep. ¢ anrin.]. / Humant lakna npu yaactuun Kena @pukinaca. - CII6. [u ap.] :
[Turtep, 2019. - 331, [1] c.; 24 cM - (bubanoTeka MporpaMMHKCTa).
2. [omte,dpancya 'mydokoe o6yuenue Ha Python / ®dpancya Illomte ; [mep. ¢ anri. A. Kucenesa]. - CII0. [u ap.] : I[Turep, 2020. - 397, [1] c.;

24 cm - (bubnmnoreka nmporpaMMuCTa).

JomnonHuTenbHas IUTEpaTypa:

1. Bishop C. M. Pattern recognition and machine learning. — Springer, 2006

2. .Koanpo JI. I1., Puuapt B. [TocTpoeHue cucTeM MaliiHHOTO 00y4eHus Ha s3bike Python. — M: JIMK TIlpecc. — 2016. (Coelho L. P., Richert
W. Building machine learning systems with Python. — 2nd ed. — Packt Publishing Ltd, 2015.)

3. Max Kuhn, Kjell Johnson. Applied Predictive Modeling. — Springer, 2013.

4, Hastie, T., Tibshirani R., Friedman J. The Elements of Statistical Learning: Data Mining, Inference, and Prediction. — 2nd ed. — Springer-
Verlag, 2009. — 746 p. — ISBN 978-0-387-84857-0.

5. Kypasnes 1O. U., Pa3anos B. B., Cenbko O. B. «PacnioznaBanue». Maremarnueckue metoasl. IIporpammuas cucrema. Ilpaktuueckue
npumenenus. — M.: ®asuc, 2006. ISBN 5-7036-0108-8.

6. I.H. Witten, E. Frank Data Mining: Practical Machine Learning Tools and Techniques. — 2nd ed. — Morgan Kaufmann, 2005 ISBN 0-12-
088407-0

7. [ne3unrep M., 'maBau B. Jlecats nexunii mo craTHCTUYECKOMY M CTPYKTypHOMY pacrio3HaBanuio. — Kues: Haykosa gymka, 2004. ISBN

966-00-0341-2.
8. Bishop C. M. Pattern recognition and machine learning. — Springer, 2006

7.2.l'lepe‘{eHb JIMOEH3NOHHOI'0 IPOIr'paMMHOT0 06ECHe‘{EHI/Iﬂ, B TOM 4YHCJi€e OT€4€CTBEHHOI'O HpOI/ISBO,ELCTBaHpI/I
peann3anuu JAUCHUIIJIMHBI MOXKET OBITH UCII0JIB30BAHO cdjleayruiee nporpaMMHoOe obecrieyeHue:

15



1. [TporpamMMHoe obecrieueHre I MOATOTOBKH CiiaimoB nekiuii MS PowerPoint

2. [TporpamMmMHoe obecrieueHue it co3manus u npocmorpa pdf-nokymentoB Adobe Reader
3. W3narenbckas cucrema LaTeX.
7.3. [lepeyeHb mpodeccroHaIbHBIX 6a3 JAaHHBIX U UHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

http://www.edu.ru — mopran MunucrepcrBa o0pa3oBanus u Hayku PD
http://www.ict.edu.ru — cucrema ¢enepanbubix obpasoBatenbubix mopranoB «MKT B oOpa3oBanmm»
http://www.openet.ru - Poccuiickuii mopTajl OTKPBITOIO 00pa3OBaHUs

el S -

http://www.mon.gov.ru - MunucrepcTBo obpazoBanusi U Hayku Poccuiickoii deneparuu
5. http://lwww.fasi.gov.ru - denepanbHOe areHTCTBO MO HAYKE W WHHOBALIUSIM
7.4. [lepeyeHb pecypcoB MH(POPMALMOHHO-TEJIEKOMMYHUKALlUOHHON ceTh «MHTepHeT»
1. Math-Net.Ru [21eKTpoHHBIN pecypc] : 061 epoCCUCKUI MaTeMaTHYeCKUW TopTaa / MaTeMaTU4ecKUd MHCTUTYT UM. B. A. CteksioBa PAH ;
Poccuiickas akageMus Hayk, OT/eJieHue MaTeMaTHYeCKUX HaykK. - M. : [6. u.], 2010. - 3arJ. ¢ TUTYJ. 3KpaHa. - b. 11,
URL: http://www.mathnet.ru
2. YuuBepcuTeTckas 6ubsnoreka Online [31eKTpoHHBIN pecypc] : ajieKTpoHHas 6ubanoTeyHas cuctema / 000 "lupekt-Meaua" . - M. : [6. 1.], 2001.
- 3arJ1. ¢c TuTyJI. 3KkpaHa. - b. 1. URL: www.biblioclub.ru
3. YuuBepcasbHble 6a3bl JaHHbIX East View [JsiekTpoHHBIN pecypc] : uHopManuoHHbIH pecypc / East View Information Services. - M. : [6. u.], 2012.
- 3arJ1. c TUTYJL. 9KpaHa. - b. 11,
URL: www.ebiblioteka.ru
4. Hay4Has asiekTpoHHasi 6ubarMoTeka eLIBRARY.RU [d1ekTpoHHBIN pecypc] : uHopManmoHHbli noptas / 000 "PYHIB" ; CankT-IleTepbyprckuii
rocy/lapCTBEHHbIN yHUBEPCUTET. - M. : [6. u.], 2005. - 3arJ1. ¢ TUTYJI. 3KpaHa. - b. 11.
URL: www.eLibrary.ru
7.5. OnucaHue MaTepUabHO-TEXHUYECKOTO obecreyeHus.
dakynbTeT, OTBETCTBEHHBIN 32 peanu3aluio 1aHHo# [IporpaMmbl, pacmonaraeT COOTBETCTBYIOIIEH MaTepPHUAIbHO -TEXHHUECKON 0a30H, BKIIIOYAst
COBPEMEHHYIO BBIYHCIUTEIBLHYIO TEXHUKY, O0BEIMHEHHYIO B JIOKAJBbHYIO BRIYUCIUTEIBHYIO CETh, MO0 BbIxo B UHTEpHET. McTionp3ytoTcs
CIIeLIMATM3UPOBaHHbIE KOMIIBIOTEPHBIE KJIACCHI, OCHAIIIEHHbIE COBPEMEHHBIM 000py1oBaHMEeM. MaTepuanbHas 6a3za ¢pakyJbTeTa COOTBETCTBYET
JNEUCTBYIOIUM CAaHUTAPHO-TEXHUYECKUM HOpMaM U oOecrieyrBaeT MPOBEIEHUE BCEX BUIAOB 3aHATHH (J1abopaTOpHOH, TPaKTUUYECKOM,
JUCHMIUTMHAPHOW M MEXIUCHUIUIMHAPHON MOJATOTOBKM) M HAYYHO-HCCIEA0BATENbCKON paboThl 00ydaromuxcs, MpeayCMOTPEHHbBIX Y4€OHBIM IUIAHOM.

8. CooTBeTCTBHE pe3yJIbTaTOB 00y4ueHHUs 1o gJaHHoMy asieMeHTyY OIIOII pe3ysnbraTtam ocBoeHus OIIOII ykazaHo B O611ei XapaKTepUCTUKE
OIIOIL.
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http://www.biblioclub.ru/
http://www.ebiblioteka.ru/
http://www.elibrary.ru/

9. PaspaboTuuk (pa3paboOTYMKHU) NPOrpaMMbl.
Tepéxuna Mpuna FOpseBHa, ['amaronoB /lennc FOpbneBuu.

10. SI3pIk pernoaBaHus - PyCCKHM.
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