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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

[lenb QUCHUILUIMHBI — O3HAKOMIICHUE CTYIEHTOB C OCHOBAMHU HayKH O JAaHHBIX M NPUHLUIIAMH
paboThl HCKYCCTBEHHOT'O HMHTEIIEKTa, (HOPMUPOBAHME YMEHHS CAaMOCTOATENBHO pa3duparbcs B
UMEIOIINXCA KOHUEMUUAX, METOAAaX, MOJAEIAX U TEXHOJIOIMAX UCKYCCTBEHHOI'O UHTEIUIEKTa B IUIAHE
peanu3anyy 3p(HEKTUBHBIX HHTEIUICKTYAIBHBIX CHCTEM U MPUMEHSTH WX JUISl PEIICHUS HMPUKIaIHBIX
3az1ay.

1. 3AJAYHU OCBOEHUSA JUCIUITJIMHBI

3amayn IUCHUILIMHBL:

— TI0Ka3aTh IIMPOKHE BO3MOXKHOCTH
ABTOMATHU3AIMHI HHKEHEPHOTO TPY/Ia;

— jath 0a30BbIC 3HAHUS MO CYIIECTBYIONIMM apXUTEKTYypaM HCKYCCTBEHHBIX HEUPOHHBIX
ceTei;

— j1ath 0a30BbIC 3HAHUS 110 CO3/IaHUIO M IOCTPOCHUIO HCKYCCTBEHHBIX HEHPOHHBIX CETEH;

— Hay4YUTh NMPUMCHCHHUIO OMOIMOTEK, MMAKeTOB W CHCTEM aHAJIN3a, BU3YAIU3AIUHA JTAaHHBIX U
MIOCTPOCHHS MOJIEJIeH MAITMHHOTO O0YYEHUS M UCKYCCTBEHHBIX HEHPOHHBIX CETEH.

CBO6OI[HOFO MporpaMMHOro obecrieueHus JJIA

3. MECTO JUCHHUILINHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI (1a1ee
— OII) MATUCTPATYPBI

JlucuumuinHa peaiu3yercs B paMKax 4acT, popMupyemMoi ydacTHUKaMHU 00pa30BaTeIbHbIX
OTHOLIEHUN U OTHOCHUTCS K MPO(PECCHOHAIBHOMY MOJYIIIO.

Jl51s 0CBOEHHUS AMCHUIUINHBI HEOOXOIUMBI KOMIIETEHIINHU, C(hOPMUPOBAaHHBIE B paMKax
W3Yy4YEHUS CIEAYIOINX AUCHUIUIMH: «KOMIBIOTEpHBIE TEXHOJIOTMH B aHAIN3€E JaHHBIX)»,
«Hupopmatukay, «JIuneitHas anredpay.

JIMCIMIIIMHBL W/WIU IPAKTUKH, U1 KOTOPBIX OCBOEHUE TaHHOM TUCIUIUINHBI HEOOXO0IMMO KaK
npenuiecTsyromnee: «MeTolbl U aNrOpUTMbI TEXHUUECKON THarHocTUKu ADCy.

Jucuummza usyyaercs Ha 1 kypce B 1 cemectpe.

4. TIEPEYEHb IVIAHUPYEMBIX PE3VJIIbTATOB OBYYEHHUSA 110 AUCIUIIJIMHE,
COOTHECEHHBIX C IINIAHUPY EMbBIMH PE3YJIbTATAMU OCBOEHMA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

B pesynsrate ocBoenuss OIl maructpaTypsl OOydYarOIIMICS AOKEH OBJIANIETh CICAYIOIIUMH
€3yJIbTaTaMu 00y4YeHUs O JUCIHUILTUHE:

Kon HaunMeHoBaHHe KOMIIETEHIINHA Koa n HaumMeHOBaHMEe HHAUKATOPA JOCTHKEHHS
KOMITeTeH LU i KOMITETeHI[M U
3HaTE:
CriocobeH NpUMEHSITh
° Crnenuduky MalIMHHOTO 00y4eHus,

COBPCMCHHBIC METO/bI,

IOATOTOBKH U 000CHOBaHUSA
BBIBOJJOB O COCTOSAHHNH CUCTCMBI

HK-G]_ TEXHOJIOTUU U MaTEMATHUYECKUE CBHSaHHyIO C HpO6HeMaMI/I BBILIHCHI/ITGHBHOP'I
aIrOpAUTMBL MHTEIIICKTYaIbHOTO 3 GEKTUBHOCTH U MEpeOOydeHUs
aHaJIM3a JAaHHBIX IS PELICHHS
3a/1a4 TEXHUYECKOH JUArHOCTUKH ° THUIIOJIOTHIO 3aa4 06Y‘I€HI/I$I 110
['oTOB IPUMEHSTH METOIBI NpeneIeHTam
CHCTEMHOT'O aHaJIM3a JIst

11K-6.3 ° OCHOBHBIE 33/1a41 00YYEeHHs 110

npereaeHTaM: Kiaccudukanus,




yIpaBiieHHsS Ka4eCTBOM
NPOAYKIHN

KJIaCTepu3alltsl, perpeccus, MOHMKEHUE

pPa3MepHOCTH, U METO/IbI UX PELIECHUS

YMeTs:
° [IpuMeHATh TEXHOJIOTHH, METOBI U
WHCTPYMEHTAJIbHBIC CPEICTBA 00PabOTKH

OONIBIINX JaHHBIX

° IIpuMeHATh Ha IPAKTUKE OCHOBHBIE
MaTeMaTHYeCcKue MOJEIH B 001acTu
CIIELUAIIN3ALMY IPUMEHSITh IIEPCIICKTUBHbIE
METO/bI HHIYKTUBHOTO 00yUeHUs,
aHaJIM3UPOBATh JOCTOMHCTBA, HEAOCTATKU U

rpanribl IPUMCEHHUMOCTH UCIIOJIb3YCMBIX

METOJIOB

Bianers:

° SI3s1kOM IIporpammupoBanust Python

° WuctpymenTtamu data science — jupyter

notebook, jupyter lab, PyCharm.

Python—¢peiiMBopkamu 1 OMOIMOTEKAMU aHATTU3A
JaHHBIX, UX BHSyaJ'II/ISaHI/II/I 1 MAIlIMHHOT'O O6y‘16HI/I$[
— Pandas, Numpy, Sklearn.

5. OFBEM JUCHUIIVIMHBI B 3AYETHBIX EJJMHUILAX C YKASAHUEM KOJIMYECTBA
AKAJEMUYECKHUX YACOB, BBIJAEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIUXCA C TMPENOJABATEJEM (IO BHUJAM 3AHATHI) U HA
CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCS

KounuecTBo 4acoB Ha
Bun padoTsl
BUJ padoThI:
KonTakTHasi paboTa 00y4yarommxcsi ¢ npenogaBartejieM
AyIHMTOpHBIE 3aHATHS (6ce20) 32
B toMm uncie:
JNeKyuu 16
npakmuyecKue 3aHAmusl 16
Jza6opam0prle SAHAMUA
IIpomMe:kyTOUHAS aTTeCTaLUs
B toM uuncie:
3auem
CamocTrosiTeibHasi pa00Ta 00y4al0IMXCS
CamocTtosiTesbHasi paboTa 00y4al0HXCS 40
Bceero (uachi): 72
Bceero (3aueTHBIE €IUHUIIBI): 2




6. COAEP) KAHUE JUCIUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM (PA3JIEJIAM)
C YKA3AHHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX YACOB
N BUJ1OB YYEBHBIX 3AHATHUU

6.1. Pazoenvt oucyuniunvl u mpyooemKocms Ho 6UOAM YUEeOHBIX 3aHAMUIL (6 aKAdeMUuuecKux

yacax)

Hepnens

HaumenoBanue pazaesa /
TeMbI TUCIUTLIMHBI

Bunsbi yueOHo# padoThI

Jlek

IIp

J1ao

Bueayn

CPO

1-2

1. BBenenue

2

1. IlocTanoBka 3aqa4 00y4eHUsI MO
IIPELEACHTAM.

2. Tunel mkan. Tunel 3aaa4.

2. O0yueHnue 0e3 yuntess

1. Knacrepuzanus

2. Heiiponnsie cetu KoxoHeHa.
TakcoHomus.

5-6

3. MeTpuuecKue MeTOAbI
Kjaaccupukanuu

1. MeTox Ommkalmmx cocenei
(kNN) 1 ero 06001IeHHS.

2. Meton okHa
[Tap3ena.MeTtpuueckue METOAbI
KJIACCU(DUKAINH B 3a][a4e
BOCCTAHOBJICHHS PETPECCHH.
OOHapy»)eHHe BEIOPOCOB.

7-8

4. Jlornueckne MeTOAbI
KJaccu(pUKALMU U pelapuue
AepeBbsi

1. IToHATHS 3aKOHOMEPHOCTHU U
WHPOPMATUBHOCTH

2. I'paguieHTHBIN aNrOpUTM CHHTE3a
KOHBIOHKIIUH, YaCTHBIE CITy4aH.
Pemaromue nepeBbs s 3a1a4
KJ1accu(UKAIMH U PETPECCHH

9-10

5. I'panueHTHBIE JIMHEHHbIE
METObI KJIaccu(pukannu

1. JIuneHbIi
kimaccudukarop.Meron
CTOXaCTUYECKOrO I'PaJMeHTa 1
YaCTHEIE CITyYaH.

10

2. MeToJ cTOXaCTHYECKOTO
cpenuero rpaguenTra SAG.
Hactpoiika mopora pemarorero
MpaBUJIa TI0 KPUTEPHIO YHCIIa
ommn6ok I u Il poga.Merpuku.

11-12

6. MeTo1 OIOPHBIX BEKTOPOB

11

1. OnTumansHas pa3aesromnas
TUIEPILIOCKOCTb.

12

2. IloHaTre ONOPHBIX BEKTOPOB.

13-14

7. MHOromepHas JIMHeiiHast
perpeccusi




13

1. MeToa HaMMEHBILIUX KBAJIPATOB.

14

2. CUHTYJSIpHOE pa3iokKeHHE.
I'pebueBast perpeccus. Jlacco
Tubmmpanu, cpaBHEHHUE C
rpeOHEBO PEerpecCucii.

15

8. KoMno3unmuoHHbIE METOALI
KJIACCH(UKAIMH U PerpecCHH

15

1. JIuaeiHbIC KOMITO3UIINH,
Oyctuar. CTOXaCTUYECKUE METOIBI.

16

9. BaiiecoBckue MeTOIBI
Kjaaccupukanuu

16

1. OnTrMansHBINA 6alieCOBCKUI
knaccugukatop. Ommbku [ u 11
pona. Teopema 00 ONTUMAaTBHOCTH
0aiieCOBCKOTO KIacCU(pUKATOPA.
HawusHsrii OaitecoBckuit
KJ1accu(UKaTOoP.

Hroro 3a 1 cemectp:

16

16 32

Ipum.: Jlex — nexyuu, I[Ip — npakmuueckue 3anamus / cemunapul, Jlab — nabopamopnvie 3aHamus,
Bueayo — sneayoumopnas konmaxmuas paboma, CPO — camocmosmenvras paboma.

6.2. Cooeporcanue oucyuniunsvl, CMpyKmypuposantoe no pazoeiam (memam)

Jlexyuonnwiii Kypc

Copepxanne
HaumenoBaHnue pazaesa /
Hepneas
TeMbI JTHCHUTLTHHBI
1-2 1. BBenenue
1 1. [locranoBKa 3a/1a4 O0Oy4YEeHHUS TIO [ToctanoBKa 3ama4 00yUeHHsI 11O TPETeICHTaM.
Mpere/IEHTaM. OOBEKTHI U ITPU3HAKH.

Tunsl mwKkain: OMHAPHBIC, HOMHHAJIBHBIE,
MOPSIKOBBIE, KOJIMUECTBEHHBIC. THITHI 33124

2 2. Tuns! mikan. Twurer 3amad. KJIAaCCU(UKAIHS, PETpeccus, MPOTHO3ZUPOBAHHE,
kiactepusanus. [[pumepsl MpUKITaTHBIX 3a/1a4.
OCHOBHBIE TTOHSTHS.

3-4 2. O0yueHue 0€3 yunTeJsi

Knactepuzamus [loctanoBka 3aiaun
Kiractepusanud. [[puMepsl mpuKITaIHeIX 3a1ad.
Tunsl k1acTepHbIX CTPYKTYp. ['padoBbie
QITOPUTMBI KJIacTepHu3aliy. BeieneHne CBI3HbIX

3 1. Knacrepusarus p pusanty A N
KOMITOHEHT. Kparyaiiiuii He3aMKHYThIN Ty Th.
Anropurm ®OPIJI. OyHKIIMOHATIBI KaYecTBa
knactepusanuu. CtatucTuyeckue anroputmsl: EM-
anroput™ u Anroputm k cpennux (k-means).




2. Heiiponnsie cetn Koxonena.

Ceru Koxonena. Heiipornas cetr Koxonena.
KonkypentHoe o0yuenue, crparerud WTA u
WTM. Camoopranusyromascs kapra KoxoneHna.
[IpumeHeHune s BU3yaabHOI'O aHANIM3a JaHHBIX.
HUckycctBo uaTepnperanun kapt Koxonena. Cetn
BCTPEYHOTO PacIPOCTPAHEHUS, NX IPUMEHEHHE IS
KYCOYHOTIOCTOSIHHOW U I'JIaJIKOM annpoKCUMalluu

4 Takconomusi. (hyHKIIHIA.

TakcoHoMus. AriioMepaThBHAsA KilacTepU3alus,
Anroputm Jlanca-BunesaMmca u ero 4actHele
city4ad. AITOPUTM MTOCTPOSHUS ISHIPOTPAMMEI.
Onpenenenue uncna kiaacrepos. CBoiicTBa
CKaTHsl/pacTsHKCHUS,, MOHOTOHHOCTHU U
PETYKTUBHOCTH.

5-6 3. MeTpuyeckue MeTOIbI KJIaccupukanumn

. . Meron ommxkaiimmx coceneii (kNN) u ero

5 1. Merog bmuxatimmx cocenelt (KNN) u 00o6menwus. [Tonbop gucna k(no K;I/ITepI/IIO
ero obobumerus. CKOJIB3SIIIETO KOHTPOJIA.

2. Meron oxma llapsena.Merpraeckue Merton okna ITapzena. MeTpuueckue METOIbI

6 METOJIb! KIIACCH(HKALMH B 32114 KJaccu(UKaIyy B 3a1a4€ BOCCTAHOBIICHUS
BOCCTAHOBJICHUA PEIPCCCHH. perpeccun. OOHapyX)eHHE BEIOPOCOB.
OOHapy>xeHe BEIOPOCOB.

7-8 4. Jlornueckne MeTOIbI KJIACCH(PMKAINH M PelIAIOIINe TePeBbs
[TonsTHS 3aKOHOMEPHOCTH ¥ HH)OPMATHBHOCTH
ITonsTHE NOrHYECKOM 3aKOHOMEPHOCTH.
OBpPUCTUYECKOE, CTATUCTUYECKOE, SHTPOIUIHOE
ompezaeneHne nHHOPMATHBHOCTH.
AcCHUMITOTHYECKAs] SKBUBAJIICHTHOCTh
1. IloHATHS 3aKOHOMEPHOCTH U .
7 CTaTHCTUYECKOTO U SHTPOIMUITHOTO ONpeIeIeHHUS.
MH(OPMATUBHOCTH .
CpaBHeHue 001acTel IBPUCTUIECKHUX U
CTaTHCTUYECKUX 3aKOHOMEPHOCTEM.
Pa3HOBHIHOCTH 3aKOHOMEPHOCTEN: KOHBIOHKIUH
MIOPOTOBBIX NMPENNKATOB (THIEepIapasIesIeueN1bl),
CHHJIDOMHEIE MTPABHIIA, MAPHI, THIEPIUIOCKOCTH.
I'panueHTHBII anropuT™M CUHTE3a KOHBIOHKIIHM,

2. I'paguieHTHBIN anrOpUTM CHHTE3a YaCTHBIE CIIy4au: XKaJHbIi aJITOPUTM,

8 KOHBIOHKIIUWA, YACTHBIE CIIy4au. CTOXaCTUYECKUH JTOKAIBHBIN MOKUCK, CTAOMIN3aIIs,
Pemaromme nepeBbs ais 3a1a4 peaykuus. buHapu3anus npu3HAKOB.
KJIACCU(UKAIIH U PETPECCHH Pemaromume nepeBbs s 3a1a4 Kiaccu(pUKauy 1

perpeccum.
9-10 5. I'panueHTHBIE JMHEHHbIE METOAbI KJIacCupuKanumu
JIuneitHbIH KaccupuKaTop, HEMPEPHIBHBIE
anmnpoKCUMAINH OPOTroBOi (PYHKIMU MOTEPb.
CBsI3b C METOJIOM MaKCHUMyMa IIPaBJIONOI00uSI.
MeTo/1 CTOXaCTHYECKOTO TPaIueHTa U YaCTHBIE
1. JIuneiineiit knaccuduxarop. Meron CIIy4au: aAanTUBHBIN TMHEWHBIA 2IEMEHT

9 CTOXaCTUYECKOT0 TPAJUEHTA U YACTHBIE ADALINE, nepcentpon Po3enbnarra, mpaBuio

CITy4au. X360a. Teopema HoBrKOBa 0 CXOAMMOCTH.
HoxazarenscTBO TeopeMbl HoBUKOBA. DBpUCTUKMU:
MHUIMAIN3alUs BECOB, OPSIOK MPEIbIBICHUS
00BEKTOB, BEIOOP BETMUMHBI TPAJAMEHTHOTO 1I1ara,
"BbIOMBaHKE" U3 JIOKATLHBIX MUHUMYMOB.
MeTto/ cTOXaCTHYECKOTO CPEAHETO T'paiueHTa

2. MeToJ cTOXaCTUIECKOTO CPEIHETO

rpamenta SAG. Hactpoiika opora SAG. [Ipo6nema MYJIbTHKOIUTHHEAPHOCTH 1

10 nepeoOydeHus, peaykius Becos (weight decay).

PEIIAOIIETo MPaBUIIa MO0 KPUTEPHUEO
gucia omubok I u Il poga. Metpukn.

baitecoBckas perymnspuzanus. [IpuHnun
MaKCUMyMa COBMECTHOTO MTPaBIONOA00MsI JAHHBIX

6




u Mojienu. KBagpaTnuHelil (rayCCOBCKHI) U
JIaTJIACOBCKUM pEryIspU3aToOpBbl.

HacTtpoiika nmopora peraroiiero npasusia 1o
kputeputo uncia omnbok I u Il pona. Kpusast
omun6ok (ROC curve). Anroputm 3¢ (HeKTUBHOTO
nioctpoenuss ROC-kpuBoii. ['panneHTHBIN MeTO
Makcummzanuu AUC.

11-12

6. MeTo OIOPHBIX BEKTOPOB

11

1. OnTuManpHas pazaensromnas
TUIEPIUIOCKOCTb.

OnTuManbHas pa3fesromias TUIEPILIOCKOCTb.
[TonsTre 3a30pa Mexay Kiraccamu (margin).
Crnyyan TUHEWHOU pa3enMOCTH U OTCYTCTBHS
TuHEeNRHOM paznenumocth. CBsI3b ¢ MUHUMU3AIUCH
PeryIspU30BaHHOTO IMITUPUUYECKOTO PUCKA.
Kycouno -nmuneitHas QyHknus norepsb. 3amada
KBaJpaTUYHOr O IPOrPaMMHUPOBAHUS U
JIBOMCTBEHHAs 3a/1a4a.

12

2. IloHaTre ONOPHBIX BEKTOPOB.

ITonsTHE ONOPHBIX BEKTOPOB. PexoMeHjaluu no
BbIOODPY KOoHCTaHTHI C. dyHKIMs sapa (kernel
functions), cripsiMiIsitolIiee MPOCTPAHCTBO, TEOpeMa
Mepcepa. CiocoObl KOHCTPYKTHBHOTO ITOCTPOCHHS
siep. [pumepst sigep. O6yuenne SVM meTonom
aKTHBHBIX orpanuueHuidl. SVM - perpeccus. Meton
peneBaHTHBIX BeKkTopoB RVM. Perynsapusanuu nis
orbopa npuzHakoB: LASSO SVM, FElastic Net
SVM, SFM, RFM.

13-14

7. MHoromepHasi JHHeliHasl perpeccust

13

1. Meron HaMMEHBILIUX KBAPATOB.

MeTo1 HAaUMEHBIINX KBaJAPaTOB, €T0
BEPOSITHOCTHBIN CMBICI U TEOMETPUUECKHUM CMBICI.

14

2. CunrynspHoe pasnoxenue. [ peOHeBast
perpeccust. Jlacco Tubmupanu,
CpaBHEHHE C IpeOHEBON perpeccuei.

Cunrynspaoe paznoxenue. [Ipobaemsr
MYJIbTHKOJJIMHEAPHOCTH U TIEPEOOy EHUSL.
Perynsipusanus.

I'pebneBas perpeccus. Jlacco Tubmupanmy,
CpaBHEHHME C IpeOHEBO perpeccueil.

MeTo/1 riIaBHBIX KOMIIOHEHT M JICKOPPEIUPYIOIIee
npeoOpazoBanue Kapynena - JIoaBa, ero cBs3b ¢
CHHTYJISIPHBIM Pa3JIOKEHUEM.

15

8. Komno3uuuoHHbIe METOABI KJIACCH(PUKALNM U perpeccuu

15

1. JInHeliHbIe KOMITO3UIINHU, OYCTHHT .
CroxacTH4ecKrue METOABI.

Jluneitapie koMno3uyn, OycTHHT OCHOBHEIC
MOHATHA: 6a30BBINA ANTOPUTM (AJITOPUTMHUYECKHUI
OTIepaTop), KOPPEKTHPYIOLIast OTIEPaLHsl.
B3semennoe ronocoanue. Anroputm AdaBoost.
[Iporecc mocnenoBaTeabHOro 00yUeHHs 0a30BBIX
anroputMoB. Teopema 0 CXOIUMOCTH OYCTHHTA.
BbazoBsie anroputmsl B OycTunre. Pemaronie mHu.
I'pagneHTHBIN OyCTHHT.

CToxacTH4eCKNE METOBI.

CroxacTH4ecKue METOAbI: O3TTHHT U METOJ
cilyuyaiiHbIX noanpocTpadcTs. CiydaliHble Jieca.

16

Paznen 9. baiiecoBckue MeTOIbI KaaccupuKanuu

16

1. OnTumMansHEIN OaliecOBCKHIA
knaccugukatop. Omudku I u Il poxa.
Teopema 00 oNTHMATHLHOCTH
0aiieCOBCKOTO KIacCU(PUKATOPA.

OnTuMaIbHBIA OaliecOBCKUN KitaccuduKaTop
[TpuHIHT MakKcCUMyMa aloCTEPUOPHOM
BeposTHOCTH. DYHKIIMOHAT CPETHETO PHCKA.
Omm6xku I u Il poma. Teopema 06 ONTUMAIBEHOCTH




HausHbrii OaiiecoBCKuil KitaccuukaTop.

OaiiecoBckoro kinaccudukaropa. OneHuBaHHE
IUIOTHOCTH PacTpeieIeHusl: TPU OCHOBHBIX
0X0/a.

HaugHelii GaiiecoBckuii Knaccudukarop.

Hpaxmuuecxue/ceMuHapCKue 3AHAMUA

WH(POPMATUBHOCTH

Conep:xanue
Henesst HaumeHoBaHue pasaesa /
TeMbI THCIUTLITHHBI
1-2 1. BBenenune
1 1. IlocTanoBka 3aga4 00y4eHUsI 1O [TocranoBka 3a1a4 00yueHHs IO IPEIECHTAM.
MpereIeHTaM. OOBEKTHI U TPU3HAKHY.
Tunsl mkan: OMHAPHBIC, HOMHHAIBHBIE,
MIOPSAKOBBIC, KOTMYEeCTBEHHBIE. TUITHI 331a4:
2 2. Tumb! mikan. Tumer 3a1a4. KJIacCH(UKAIVsI, PErpeccusi, MPOTHO3UPOBAHHKE,
kjactepuzanys. [Ipumepsl NpUKIaAHBIX 331a4.
OCHOBHBIE MTOHSTUSL.
3-4 2. O0yueHnue 0e3 yuntess
Kunacrepuzauus [loctaHoBKa 3a1aun
KJactepusanuu. [IpuMepsr MpUKITaTHBIX 3a/1a4.
Tuns! k1acTepHbIX CTPYKTYp. ['pacdoBsie
3 1. Knacrepsats ITOPUTMBI KIIACTEPH3ALIUH. BbmeneHME: CBSI3HBIX
KOMITOHEHT. KpaTJyaiimii He3aMKHYTHIN Ty Th.
Anroputm ®OPIJI. OyHKIHOHANBI KAYECTBA
kjactepuzanuu. CTaTucTUyecKkue anroputMel: EM-
anroput™ u AnroputM k cpennux (k-means).
Certu Koxonena. HeliponHas cetb KoxoHena.
KonkypentHoe o0yuenue, ctpateruu WTA u
WTM. Camoopranusyromiasics kapra KoxoneHna.
[Ipumenenune nis BU3yaabHOT'O aHANIM3a JAHHBIX.
HckycerBo untepnperanuu kapt Koxonena. Cetu
BCTPEYHOI'O PACIIPOCTPAHEHUs, UX IPUMEHEHHUE /IS
4 2. Heiiponnsie cetu Koxonena. KYCOYHOIIOCTOSIHHOM U TJIaJIKOW anmpoOKCUMaIINU
Takconomus. yHKImi.
TakcoHomus. AriioMepaTHBHAS KJIacTepu3alus,
Anroputm Jlanca-BunbesamMca u ero yacTHble
city4ad. AITOPUTM MTOCTPOSHUS ICHPOTPaAMMBI.
Onpenenenue yncna kiaacrepos. CBoiicTBa
CKaTUS/PacTsHKEHUS,, MOHOTOHHOCTH U
PEAYKTUBHOCTH.
5-6 3. MeTpnyeckne MeTO/bI KJIaCCH(PUKAIHH
. . Merop ommxkaiimmx coceneit (kNN) u ero
5 1. Meron 6mmxafimmix coceneit (KNN) u 0606menwust. [Togbop uncia k(no Kgmepmo
ero obobmenus. CKOJIB3SIIIETO KOHTPOJIA.
2. Merton okna I[lap3ena.Metpuueckue M
eTo okHa [lap3ena. Merpuueckre MeTOABI
6 METO/IbI KIIACCHUKALMH B 3a/1a1e KJIACCU(PUKAIUH B 3a]1a4€ BOCCTAHOBJICHHS
BOCCTAHOBJICHUA PETPCCCHH. perpeccun. OOHapyKEHUE BEIOPOCOB.
OOHapyxeHre BEIOPOCOB.
7-8 4. Jlornueckne MeTOIbI KJIACCH(PMKAINH U PelIAIIIie TePeBbs
[ToHsATHS 3aKOHOMEPHOCTH ¥ HH(QOPMATUBHOCTH
IToHsITHE JIOTHYECKOM 3aKOHOMEPHOCTH.
1. [ToHsATHS 3aKOHOMEPHOCTHU U .
7 DBPHUCTHYECKOE, CTATHCTHUYECKOE, SHTPOITHITHOE

OIpPEACIICHUC I/IH(i)OpMaTI/IBHOCTI/I.

AcuMnToTryecKkas 9KBUBaJICHTHOCTD




CTATUCTUYECKOTO U SHTPONUUHOTO ONPECICHHUS.
CpaBHeHMe 00nacTel IBPUCTHICCKUX U
CTaTHCTUYECKUX 3aKOHOMEPHOCTEM.
PaznoBuAHOCTH 3aKOHOMEPHOCTEH: KOHBIOHKITUU
ITOPOTOBBIX MPEAUKATOB (THUIICpIIAPATIICIICITUIICBI ),
CHH/IPOMHEIE MTPAaBHJIA, MAPHI, THIEPIUIOCKOCTH.

2. I'pagvieHTHBIN anropuT™M CUHTE3a
KOHBIOHKIIMH, YaCTHBIE CIy4aH.
Pemaromue nepeBbs A4 3a1a4
KJTacCH(PUKAITIN U pEerPeCcCUr

I'pagueHTHBIN alrOpuTM CHHTE3a KOHBIOHKITUH,
YaCTHBIC CIyYau: KaJHBINA alTOPUTM,
CTOXaCTHYCCKUH JIOKAILHBINA TIOUCK, CTA0OWITH3AIIHS,
penykiusi. bunapuzaius Tpu3HAKOB.

Pemaromme nepeBbs s 3a1a4 Kinaccurukanum u
perpeccuu.

9-10

5. I'pagueHTHBIE JINHEHBIE METOIBI KJIAaCCH(PUKANH

1. JIunetinsiii knaccudukarop. Meton
CTOXaCTUYECKOTO I'PaJHeHTa U YaCTHbIE
Clly4au.

Jluneitnenii KraccudukraTop, HEMPEPHIBHBIC
anMnpoOKCHMAaLNHU IOPOroBoil (PyHKIMU MOTEPb.
CBsI3b C METOJIOM MaKCHMyMa TPaBI0Ioa00usI.
MeTo/ CTOXaCTHYECKOTO TPaIueHTa U YacTHBIE
Clyyau: aJalTUBHBIA TUHEUHBIN HIIEMEHT
ADALINE, nepcentpon Po3en6natra, mpaBuio
X»00a. Teopema HoBHKOBa O CXOAMMOCTH.
HoxazarenscTBO TeOpeMbl HOBUKOBA. DBPUCTUKMU:
HWHHULMANNA3aLUs BECOB, HOPSIOK IIPEIbIBICHUS
00BEKTOB, BEIOOP BETMUMHBI TPaAMEHTHOTO 1I1ara,
"BpIOMBaHNE" U3 TOKAIFHBIX MUHUMYMOB.
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2. MeTtoz cTOXaCTUYECKOT0 CPEeJHErO
rpanuenta SAG. Hactpotika mopora
peIIaoIIero npaBuia Mo KPUTEPHIO
gucna omubok I u Il poxa. Metpukwu.

MeToa cTOXacCTHYECKOTO CPEeJHErO IpalueHTa
SAG. [IpoGiemMa MyIbTUKOJUIMHEAPHOCTH U
niepeoOyueHus, peaykius BecoB (weight decay).
BaiiecoBckas perymnspuzanus. [IpuHoun
MaKCUMyMa COBMECTHOTO IIPaBIONOA00MS JaHHBIX
u Mozenu. KBagpaTuuHslii (raycCOBCKUIN) U
JaMIacoOBCKUM PEryIsIpU3aTOpPHL.

Hacrpoiika nopora pematoiero npasuia mno
kputeputo uncia oumbok I u Il poga. Kpusas
omun6ok (ROC curve). Anroputm 3¢ (EeKTHBHOTO
noctpoeHnst ROC-kpuBoi. I'paineHTHBIN METOA
makcumusanuu AUC.

11-12

6. MeTo ONOPHBIX BEKTOPOB

11

1. OnTuManeHas pasiensonas
TUIEPIUIOCKOCTb.

OnTuManbHas pa3aeaonas THIepIIoCKOCTb.
[onsTre 3a30pa Mexay Kiraccamu (margin).
Crnyyan TUHEHHOH pa3fieIMMOCTH U OTCYTCTBHS
TuHEHHOU paznenumMocTh. CBsI3b ¢ MUHUMU3AITUEH
PEryJIsipu30BaHHOTO AIMIIMPHYECKOTO PUCKA.
Kycouno -nuHeiinas pyHkous noreps. 3azava
KBaIpaTHYHOTO MTPOrPaMMHUPOBAHUS U
JIBOMCTBEHHAS 3a/1a4a.

12

2. Ilonatue OnOpPHBIX BEKTOPOB.

[lonsTHE OMOPHBIX BEKTOPOB. PexoMeHanmm no
BbIOOpY KoHcTaHThl C. dynkuus sapa (kernel
functions), cripsiMiIsifolIiee MPOCTPAHCTBO, TEOpEMa
Mepcepa. Crioco6s1 KOHCTPYKTHBHOTO TIOCTPOEHHS
snep. [Ipumeps! snep. O6ydenne SVM metonom
aKTHBHBIX orpanmdeHuil. SVM - perpeccus. Meton
peneBaHTHBIX BeKTopoB RVM. Perynspuszanuu s
orbopa npusHakoB: LASSO SVM, Elastic Net
SVM, SFM, RFM.

13-14

7. MHOromepHasi JInHeiiHasi perpeccust
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1. MeTtoa HaUMEHBIIIUX KBAIPaTOB.

MeToa HANMEHBIIIUX KBAaIPaTOB, €TI0
BEPOSITHOCTHBIN CMBICI U T€OMETPUUECKHUM CMBICI.




CunrymnsipHoe paznoxenue. [[podaembr
MYJIETUKOJJTMHEAPHOCTH U MEPEOOYUCHUSI.
Perynsipuzanus.

2. CuHrynsipHoe pasioxenue. I peOHeBas
14 perpeccus. Jlacco Tubmmpanmy,
CpaBHEHHE C TPEOHEBOM perpeccueii.

I'pebneBas perpeccus. Jlacco Tubmupanmy,
CpaBHEHHE C IpeOHEBOM perpeccueii.

MerTo/ riaBHBIX KOMIIOHEHT H JEKOPPETUpYIOIIee
npeoOpazoBanue Kapynena - JlosBa, ero cBs3b ¢
CUHTYJISIPHBIM Pa3I0KEHUEM.

15 8. Komno3unuoHHbIe METOABI KJIACCH(PUKAINM U perpeccuu

Jluneiinpie KoMMo3uIH, OycTHHT OCHOBHBIE
TIOHATHS: 0A30BBIN ATOPUTM (aJITOPUTMUICCKUH
OTepaTop), KOPPEKTUPYIOLIast OTepaIusl.
B3semennoe ronocoanue. Anroputm AdaBoost.
. [Ipormecc mocnenoBaTeabHOr0 00yUeHHsI 0a30BBIX
15 1. JInHEHHbIC KOMITO3HIIMH, OYCTHHT. anropuTMoB. TeopeMa 0 CXOIUMOCTH OYCTHHTA.
CroxacTHuecKue METOIbI. BazoBsie anropuTmel B OycTuHre. Pemaromnie mHu.
I'pagneHTHBIN OyCTHHT.

CToXacTHYECKHE METO/IEI.

CroxacTH4eCKUE METOIBI: OOITHHI U METO
ciy4yailHbIX noanpoctpaHcTB. CiyyaiiHble jeca.

16 9. baiiecoBckue MeTObI KJaccH (puKanum

OnTuMansHBINA 0afeCOBCKUI KiTacCU(pUKATOP
IIpuHIMI MakcMMyMa aloCTEpUOPHOM
BEpOSITHOCTU. DYHKIIMOHAJI CPEJIHETO PUCKA.
Oum6ku [ u Il pona. Teopema 00 onTUMaNbHOCTH
OaiiecoBckoro kinaccudukaropa. OrieHUBaHHE
TUTOTHOCTH pacrlpe/iesieHHs: TPU OCHOBHBIX
oJIX0/a.

HawuBHbrii OaliecoBCKri KiraccuukaTop.

1. OntumaneHbli GaliecoBCKUM
knaccugukarop. Omubku I u Il poxa.
16 Teopema 00 oNTHMAIBLHOCTH
0aifecOBCKOTO KJIACCU(PHUKATOPA.
HawuBHbrii OaitecoBckuit KitaccuukaTop.

7. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECIHHEYEHUA JJIA
CAMOCTOSTEJBHOMN PABOTHI OBYUAIOHINXCS MO JUCHHUIIJIMHE

[locemenne JNEKIMOHHBIX 3aHATHM M KOHCIEKTUPOBAHME pAacCMaTpUBAEMBIX Ha HHX
MaTepUasoB SBJISETCS HEAOCTATOYHBIM YCIOBUEM JJIsl YCBOCHHSI HEOOXOIUMBIX 3HAHUM 1O PEMETY.
Kaxaplii CTyI€HT JOJKEH MHAUBUAYAIBHO TOTOBUTHCS IO TEMaM AMCLMILIMHBI, YUTasi KOHCIIEKTHI
JIEKIMA U PEKOMEHTyEMYIO JINTEPaTypy, 3ayunBasi 0a30BbIe OMpeaeIeHUs, KIIaCCU(PUKAIINH, CXEMBI U
tunojorud. CamocrosaTenbHas paboTa MO3BOJIIET CTYJIEHTY B CIIOKOMHOM 0OCTaHOBKE IMOJyMaTh,
pa3o0patbcs ¢ UHpOpMaIel 1o Teme, Mpu HEOOXOAUMOCTH 00PaTUTHCS K CIIPAaBOYHOI JIUTEpATYpE.
BHuMaTenpHOE uTeHME M TOBTOPEHHE IPOYUTAHHOTO IIOMOTaeT B IOJHOM OOBEME YCBOHUTH
coJiep’KaHue TeMbl, CTPYKTYpUPOBaTh 3HAHUSI.

UroObl comepxarenbHas HMHQOpPMalus 1O JUCHMIUIMHE 3alloOMHHAjIach  HAJoJTo,
11eJ1ecO000pa3HO M3Yy4aTh €€ MO3TANHO - 10 TeMaM W B CTPOTOil MOCIeN0BaTeIbHOCTH, MOCKOJIBKY
NOCJEIYyIONe TEMbI, KaK MMPaBUIo, OMUPAIOTCs Ha mpeabaymue. MIMeHHo mosToMy OofibIias 4acThb
CaMOCTOSITENIbHOM pabOThl MPUYpOUYEHA K MPAKTUUECKUM 3aHATHsIM. [Ipu moAroToBke Kk ceMuHapam
1esecoo0pa3Ho MPOYUTATh MaTepuan M3ydyaeMoOM TeMbl, MONBITABIIMCH pa3o0paTbcsi CO BCEMHU
TEOPETUUYECKHMHU MOJIOKEHUAMHU U IpUMepaMu. EcITi BOZHUKIIN TPYIHOCTH, OOPaTUTHCS 3a TOMOIIIbIO
K yueOHOM, ClIpaBOYHOH JINTEpAType WK K MPEoIaBaTeNIo 32 KOHCYIbTallueH.

Jns ostydeHus 6osee TiIyOOKMX M YCTOMYMBBIX 3HAHMM CTyIE€HTaM PEKOMEHAYETCs U3ydyaTb
JIOTIOJTHUTEIIBHYIO JINTEPaTypy, CIIUCOK KOTOPOH MpUBE/IEH B paboyueil mporpaMMe TUCIHUIITHHBI.
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JInst pacmmpenus 3HaHUI 10 TUCIUIUTIHE PEKOMEHIYETCsl HCIOIb30BaTh VIHTEpHET-pecypehl:
MIOUCKOBBIE CAWTBI, HJIEKTPOHHBIE OMOINOTEKH.

1. Pamxka, C. Python u MmamuaHOe 00y4eHue [ IneKTpoHHBIH pecypc] : pykoBojacTBo / C. Pamka ;
niep. ¢ anra. Jlorynosa A.B.. — Dnektpon. nan. — Mocksa : JIMK Ilpecc, 2017. — 418 ¢c. —
Pexxum noctyna: https://e.lanbook.com/book/100905. — 3ari. ¢ skpana.

2. Hastie, T., Tibshirani R., Friedman J. The Elements of Statistical Learning: Data Mining,
Inference, and  Prediction. — 2nd ed. —  Springer-Verlag, -  2009.
https://web.stanford.edu/~hastie/Papers/ESLILpdf...

8. ®OHJ  OHEHOYHBLIX CPEACTB JUIsI IIPOBEJEHMSI TEKYIIEH ©
IMPOMEXYTOYHOU ATTECTAIIUU OBYYAIOIUXCA ITO JTUCHUITJIMHE

8.1. CBs3b Mexkay (popMHPYyEeMBbIMH KOMIIETEHUMAMHA U (P)OPMAMM KOHTPOJISI MX OCBOCHHS

Ne KonTponaupyemsie pa3aeanl HNaankaTop 10CTHKEHHUSA HaumenoBanne
n/n (TeMbl) IMCLMILIUHBI KOMIIeTeHLIMH OLIECHOYHOI'0 CPeJCTBa
TeKyllel 1
NPOMEKYTOYHOH
arTrecTauMu
Tekymas arrecranusi, 1 cemectp
1. Paspenwi 1,2, 3,4,5 I1K-6.1, IIK-6.3 KonTponpsHas pabora
2. Paspgensr 6,7,8,9 I1K-6.1, TIK-6.3 KonTponpHas pabora
IIpomexyTouHasi arTecTanus, 1 cemectp
| 3a4eT | | Bonpocs! Ha 3aueT

8.2. TunoBbie KOHTPOJILHBIC 3aJaHUSI WM HHbIC MATePHAJIbl, HEO0X0AMMBbIE VI OLCHKH
3HAHUI, YMEHUI ¥ HABBIKOB, XapaKTePHU3YIOIIUX 3Tanbl GOpMUPOBAHUS KOMIIeTeH M

@OH/ OLIEHOYHBIX CPEJCTB MO AMCLUUIUIMHE OOECHeyrMBaeT MPOBEPKY OCBOEHHUS IJIAHUPYEMBIX
pe3ynbTaToB 00y4YeHHUs! (KOMIIETEHIMH U UX HMHAMKATOPOB) MOCPEACTBOM MEPOINPHUITHM TEKylled U
IIPOMEKYTOUHOM aTTECTAllUU 110 TUCLUIIINHE.

OIIGHOLIHI)IG cpeacTBa MpUBCACHELI B HpI/IJ'IO)KeHI/II/I ((q)OHI[ OLCHOYHBIX CPCACTB».

8.3. MeToauyeckue MaTepHaJibl, ONpeae/siiOlHe MPoueIypbl ONeHUBAHUS 3HAHUI, YMEHWUIA,
HABBIKOB M (MJHM) ONBITA [JeATeJbHOCTH, XapaKTepu3ywmux IJTanbl (GopMHUpPOBaAHMS
KOMIIeTeHIMH

— MHroroBas arrecranusi 1Mo JUCHIMIUIMHE SIBISETCS WHTETPATBHBIM IOKa3aTeJIeM KadyecTBa
TEOPETUYECKUX M MPAKTUYECKUX 3HAHWN M HABBIKOB OOYYArOMIMXCS MO AWCIUILIUHE U
CKJIQJILIBACTCS U3 OIEHOK, MOJIYYCHHBIX B X0JI€ TEKYIIEH 1 MPOMEKYTOUHON aTTECTAIUH.

— Texkymas arrectanus B CEMECTpe MPOBOAMTCS C IENbI0 OOECIeueHUs: CBOEBPEMEHHOMN
00paTHOM CBSI3W, JUISI KOPPEKIMU OOY4YEHUsS, aKTHUBU3AIMH CAMOCTOSTEIIBHOW paboThI
o0yJaromuxcs.

— IIpomexyrounass arrecTamusi TpeaHa3HAYeHa s OOBEKTHUBHOTO TIOJITBEPXKIACHUS U
OIICHUBAHMS JIOCTHUTHYTBIX PpE3YyJIbTaTOB OOYYEHHs IIOCIIe 3aBEepIICHHUS HW3y4eHUs
JUCITATIITUHBI.

— Tekymas aTrecTanus OCyIECTBISAETCS JIBA pa3a B CEMECTP:

o xkoHTpoipHas Touka Ne 1 (KT Ne 1) — BeIcTaBisieTCsl B 3JICKTPOHHYIO BEIOMOCTh HE
no3aHee 8 Hemenu ydeOHOro ceMecTpa. Brirodaer B ceOst OIEHKY MEpONpUSTUIN

TEKYIIEr0 KOHTPOJISI ayTUTOPHOM U CaMOCTOSITENbHON paboThl 00ydaromerocs mno
11



pasnenam/TeMaM y4eOHOW JUCIUTUIMHEI ¢ 1 Mo 8 Henmemnmto yueOHOro cemecTpa.
o koHTpoibHas Touka Ne 2 (KT Ne 2) — BeICTaBisieTCsl B 3JIEKTPOHHYIO BEIOMOCTh HE
no3aHee 16 Hexenu yuyeOHOTO cemecTpa. Biitouaer B ceOsi OIEHKY MEpOIpPHUSATHI
TEKYIIEro KOHTPOJIs ayJIUTOPHOU U CAMOCTOSITEIBHOM paboThl 00y4aroierocs o
pasnenam/TeMaM y4eOHOW TUCIUIIIMHEI ¢ 9 o 16 Hememno yaeOHOTro cemecTpa.
— Pesynprarhl Tekylied M NPOMEKYTOYHOW aTTECTAllMM IOJABOAATCA IO HIKale OalIbHO-

PEUTHHTOBOM CUCTEMBI.

dTan peiATHHIOBOIi CHCTEMBI / bajr
Heneasn
Oueno4Hoe cpeacTBo Munumym* Makcnmym**
_ 0
Texyiasi aTrecTanust 1-16 S9= (B0 0it 60
MaKCUMyMa
KonTtposabHas Touka Ne 1 7-8 18 (60% ot 30) 30
Koumponvnas paboma 1-6 60% ot M1 M1
KoHTpoJsbHas Touka Ne 2 15-16 18 (60% ot 30) 30
Konmponvnas paboma 9-14 60% ot T1 Tl
IIpome:kyTOUHAS aTTeCTALUS - 24 — (60% 40) 40
3auer - 60% ot KP KP
HUTOI'O no ucuuninHe 60 100

8.4. lllkana onenku 00pa3oBaTEeNbHbBIX 10CTUKEHNH

WToroBas arrecranus 1o JUCHUILTHHE olleHnBaeTcs 1o 100-0auibHOM IKaJie U TPEACTaBIsIeT
cymMMy OaJlioB, 3apa0OTaHHBIX OOY4YaIOIIMMCS TPU BBIMOJHEHUW 3aJaHUl B paMKax TEKyIIeH H

HpOMG)KyTO‘-IHOfI aTTeCTalnun

Ouenka no 4-x éannvHoil
wKane

Cymma
oannoe

Ouenka
ECTS

Tpebosanusn K yposHio oceoenus yueoHoii
OuUCHUNTUHDL

90-100 5- «omauunoy/ «3aumenoy

OHeHKa «OTJIIMYHO» BBICTABJIACTCS
00yyJaromemMycsi, €clii OH rTyOOKO U ITPOYHO
YCBOMJI IPOrPAMMHBIN MaTepHal,
MCYEPITBIBAIOLIIE, IOCIICA0BATENBHO, YETKO U
JIOTHYECKH CTPOMHO €ro M3araeT, yMeeT TECHO
YBSI3bIBATh TEOPHIO C IPAKTHUKOM, HCTIOIb3YET B
OTBETE MaTepHall MOHOTpapHIECKOIt
JIUTEPaTyphl

85-89
4 - «xopoutoy/
«3aumeHo»

70-84

Or11eHKa «XOPOIII0Y BBEICTABIISETCS
o0yyJaromemycsi, €ciii OH TBEPJO 3HAET
MaTepuai, TPaMOTHO U TIO CYIIECTBY H3JIaracT
€ro, He J0MycKasl CyIeCTBEHHBIX HETOUHOCTEH
B OTBETE Ha BOIIPOC

65-69

3 - «yooeremeopumenvHon/

«3aumeHo»
60-64

OrneHka «yI0BJIETBOPUTEIBHOY BBICTABIISETCS
00y4JaromemMycs, €Clii OH UMeeT 3HaHHS TOJIBKO
OCHOBHOTO MaTtepuaia, HO HE YCBOMJI €T0
JieTanen, JOMyCKaeT HETOYHOCTH,
HEJI0CTaTOYHO MTPaBUIIbHBIE (POPMYIUPOBKH,
HapyIICHUS JTIOTHYECKOH MMOCIe0BATEIbHOCTH B
H3J10KEHUH NIPOrPaMMHOI0 MaTepuaa

2 - «HeYO008IeMBOPUMENLHOY/
«He 3a4meHO»

0-59

OI_ICHKa «CHCYOOBJICTBOPUTECIIBHO
BBICTABJISICTCA o6yqalomeMyc;1, KOTOpBIﬁ HEC
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3HAET 3HAUUTEIHbHON YacTU IPOrpPaMMHOIO
MaTepuaia, J0IMyCcKaeT CyIECTBCHHBIC OIUOKY.
Kak mpaBuio, orieHKa «HEeyJ0BIETBOPUTEITEHOY»
CTaBUTCS 00YYaIOIUMCS, KOTOPBIC HE MOTYT
MIPOJIOJDKUTE 00yUeHHE 0e3 JOMOTHUTEIBHBIX
3aHSITUI N0 COOTBETCTBYIOIIECH TUCHUILIMHE

9. IEPEYEHb QCHOBHOI?I M JOMNOJIHUTEJbHOMU YUYEBHOWM JIMTEPATYPHI,
HEOBXOJIUMOMU JJIsA OCBOEHUA JUCHUITVIMHBI

@) OCHOBHAA YyueOHaa numepamypa:

1. Pamka, C. Python u mammnanOe 00ydeHue [ InekTpoHHbIN pecypc] : pykoBoacTo / C. Pamika ; miep.
c anri. JlorynoBa A.B.. — Dnektpon. nan. — Mocksa : JIMK Ilpecc, 2017. — 418 c. — Pexum
noctyna: https://e.lanbook.com/book/100905. — 3aru. ¢ sxpaHa.

2. Hastie, T., Tibshirani R., Friedman J. The Elements of Statistical Learning: Data Mining, Inference,
and Prediction. — 2nd ed. — Springer-Verlag, - 20009.
https://web.stanford.edu/~hastie/Papers/ESLII.pdf

0) oononnumenvHasn yueonas numepamypa:

1. CeBepenc, U. Beenenne B nporpammupoBanre Ha Python / Y. CeBepenc. - 2-¢ u3a., ucnp. — Mocksa
: Haumonaneneiit Otkpeiteiii YHuBepcuter «IHTYUT», 2016. - 231 c. : cxeMm., ui.; [ D1eKTpOHHbBIN
pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=429184

10. MIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKATTMOHHON
CETH «<MHTEPHET» (IAJIEE - CETb «MHTEPHET»), HEOBXO/JUMbIX J1JISA
OCBOEHMUSA JUCIIUITJIMHBI

Ilpumep:

1. Hayunas »nextponHass Oubnmoreka eLIBRARY.RU: [Onexrponnsiii pecypc] URL:
http://elibrary.ru (ata o6pamenus: 10.05.2020).

2.OneKTpOHHO-OnbnuoTeunas cuctema u3garenscTBo "Jlanp": [Dnextponusiii pecypc] URL:
www.e.lanbook.com (/lata o6pamenus: 10.05.2020).

3.0nexTpoHHO-O0MbMMoTeuHass cucreMma HUAY MUOU":  [Dnexrtponnsiii pecypc] URL:
www.library.mephi.ru ({ata obpamenus: 10.05.2020).

4.E-learning for Nuclear Newcomers [DnexTpoHHbBIH pecypc] URL:
https://www.iaea.org/topics/infrastructure-development/e-learning-for-nuclear-newcomers (Jara
obpamenus: 10.05.2020).

5.Pocarom [Onektponnsiit pecypc] URL:http://www.rosatom.ru ([lara o6pamenus: 10.05.2020).

11. METOAUYECKHUE VYKA3ZAHUA JJId OBYYAKOHIUXCA IO OCBOEHHIO
JUCIHUIIVINHBI

BU/I Y4€OHBIX Opranuszanms AesiTeJIbHOCTH CTyICHTA
3aHATUHI
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https://web.stanford.edu/~hastie/Papers/ESLII.pdf

Hanucanue KoHCIEKTa JIEKIUNA: KPATKO, CXeMAaTUIHO, TTOCIEA0BATEIHHO
(uKcUpOBaTh OCHOBHBIE IIOJIOKEHMSI, BBIBOJBI, (HOPMYJIHUPOBKH,
00001IIeHNS; TTOMEYAaTh BaXKHBIC MBICTH, BBIACIATH KIIOYEBBIC CIIOBA,
TepMuHbI. [IpoBepka TepMUHOB, MOHATUN C MOMOIIBIO YHIMKIONEAUA,
CJIOBapei, CIPABOYHHUKOB C BBHIMHCHIBAHUEM TOJIKOBAHHA B TETPab.
O603HaYuTh BOMPOCHI, TEPMUHBL, MaTepuan, KOTOPBIM BBI3BIBAET
TPYAHOCTH, TIOMETUTh U TIOMBITATHCSI HAWTH OTBET B PEKOMEHIyeMOM
mutepatrype. Ecnum camocTosTrensHO He yaaercs pa3oOpaThcs B
MaTtepuaie, HeoOXomumMo cQopMyluMpoBaTh BONPOC M 334aTh
MIpenojaBaTelio Ha KOHCY/IbTAlluH, HA TPAKTUYECKOM 3aHSATHH.

Jlexusa

I Meroandeckue yka3zaHus 1O BBITTOJIHEHHIO J1a0OpaTOpHBIX padoT B YMK
AKTUK
P M JUCIUTUTUHBL.

[ToaroroBka k [Ipu moAroToBKe K 3a4eTy HEOOXOIMMO OPHEHTHUPOBATHCS HA KOHCIIEKTHI
3ayery JEKIHUH, PEKOMEHIyeMYI0 JIUTepaTypy U Ap.

12. MEPEYEHb WH®OPMAIIMOHHBLIX TEXHOJIOTH, WCHOJB3YEMbBIX IIPH
OCYHECTBJIEHUMN OBPA3OBATEJIBHOI'O IIPOLHECCA INIIO JUCHMIIJIMHE,
BKJIIOYASA NEPEYEHDb TPOI'PAMMHOI'O OBECIIEYEHUA 1 THO®OPMALIMOHHbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJIMMOCTH)

Hcnonp3oBanne HHPOPMAITMOHHBIX TEXHOJIOTUH MPH OCYIIECTBIEHHH 00pa30BaTeIbHOTIO Ipoliecca Mo
JUCLUIUIMHE OCYIIECTBISAETCS B COOTBETCTBMM C YTBEp)KICHHbIM [lonojkeHuem 006 DieKTpOHHOMN
uH(popMalnoHHO-00pa3oBarenbHOM cpene UATO HUAY MUDU.

OnexkTpoHHas cuctema ympaBieHus oOydenuem (LMS) wucnons3yercss [ peanuzanuu
00pa3oBaTeNbHBIX IPOrpaMM IIPU OYHOM, TUCTAHIIMOHHOM M CMEIIEHHOM pexxuMe o0ydenus. Cucrema
peanu3yeT clenyone OCHOBHbIE (DYHKITUU:

1) Co3naHue ¥ yrpaBieHUE KJIacCaMH,

2) Co3gaHue Kypcos,

3) Opranu3anys 3ammucy yJaruxcsi Ha Kypc,

4) [TpenocraBnenue nocTyna K yueOHbIM MaTepuanam JUisl y4aiuxcs,

5) [Ty6nukanus 3a1anuil U1 yYeHUKOB,

6) OreHka 3a/laHuid yJaruxcs, IpoBeIeHNE TECTOB M OTCIIC)KUBAaHUE ITPOrpecca 00ydeHs,
7) Opranu3anys B3auMoJIeHCTBUS yHaCTHUKOB 00pa30BaTeIbHOTO MPoLecca.

Cucrema HHTCTPUPYETCA C OOMNOJHUTCIBbHBIMU CCPBUCAMU, 06CCHC'-II/IB3IOHH/IMI/I BO3MOXHOCTH
UCTIOJIb30BAaHUS TakMX (YHKUUH Kak pabouuil KajleHIapb, BUAEO CBSI3b, MHOT'OMNOJB30BATEILCKOE
pelaKTUpOBaHUE JOKYMEHTOB, CO3/1aHHe (OPM OMPOCHUKOB, MHTEPAKTUBHAS JOCKA ISl PUCOBAHMSL.
ABTOpH3aIMs M0JIb30BATENCH B CUCTEME OCYIIECTBISETCS IMOCPEACTBOM KOPIOPATUBHBIX aKKayHTOB,
MPUBSI3aHHBIX K JJOMEHY oiate.ru.

12.1. Ilepeuenv unghopmayuoHHbIX MEXHOI0ZUTL

[Ipu ocymecTBieHNN 00pPa30BaTEIHLHOTO MPOIECCa MO TUCITUTIIINHE UCTIONB3YIOTCS CIIETYIOITHE
nH(OPMAaIMOHHBIE TEXHOIOTHU:

— NpPOBEACHUE JEKIMN U MPAKTUYECKUX 3aHITUIC UCIIOIb30BAHUEM Clal-TIPE3CHTAIUN;

— HCIIOJIb30BaHME 00yYaromuX BUACO(DUIBMOB;

— HCIOJB30BaHHE TEKCTOBOTO peaakropa Microsoft Word;
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— HCIOJb30BaHME TaOIMYHOTO peaakTopa Microsoft Excel;

— HCIOJIb30BaHMe TeKCTOBoro penakropa NoteBook (brokHor);

— HCHOJb30BaHUE KOMIIBIOTEPHOI'O TECTUPOBAHNS;

— OpraHM3anys B3aUMOJEHCTBUSA C OOYYaIOLIUMUCS IOCPENCTBOM 3JIEKTPOHHOM IOYTHI U
OHOC.

— IIpoBepka qoMalIHKUX 3aJaHUN U KOHCYJIbTUPOBAHKUE IIOCPEACTBOM JIEKTPOHHOM ITOYTHI.

— HHrepakTuBHOE 00LIEHNE ¢ TOMOIIBIO IporpaMMsl skype, zoom, google meet.

— Hcnonp3oBaHue 3JEKTPOHHBIX IPE3CHTALMM IIPU MPOBEACHUU INPAKTUYECKUX 3aHATUU.
Hcnonp3oBaHue Cllaiij-Npe3eHTalui pU IPOBEACHUH JIEKINOHHBIX 3aHATHH.

12.2. Ilepeuenv npozpammnozo odecneuenus

O 00 1N U1~ W —

. TexctoBbIii pegakTop Microsoft Word;

. Tabmuunsiit penaktop Microsoft Excel;

. PemakTop npesenranuii Microsoft PowerPoint;

. TexcroBsiii penakrop NoteBook (bimokHOT);

. Bpayzepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
. JIokanpHas KOMIIBIOTEPHAs CETh U I1100asIbHas ceTh VIHTEpHET.

. JluctpuOyTHB 3bIKOB IIporpammupoBanus Python u R — Anaconda

. Uactpyment Python—pa3paborunka JetBrains PyCharm

. UnctpymenT s ananuza ganabix Jupyter Notebook

12.3. Ilepeuenv unghopmayuoHHbIX CRPABOUHBIX CUCHIEM

JlocTyn K SJEKTPOHHBIM OMOJMOTEYHBIM pEecypcaM H 3IJIEKTPOHHOW OMOIMOTEYHOW cHucTeme

(OBC) ocymiecTBasieTcst MOCPEACTBOM CIELUANBHBIX pa3/ienoB Ha opuuuansHoM caiite UATD HUAY
MU®U. ObecnieueH TOCTYM K IEKTPOHHBIM Katanoram oubnuorexku MATO HUAY MUDU, a Ttakxke
JIEKTPOHHBIM 00pazoBarenbHbIM pecypcam (DMOC), chopMupoBaHHBIM Ha OCHOBAaHMU HPSMBIX
JIOTOBOPOB € TpaBOOOIafaTeNIIMI y4eOHOM U y4eOHO-METOJAMYECKOW JUTepaTyphbl, METOIUYECKUX

O0COOHUI:

1) Nudopmanmonnsie pecypcesl Cetun Koncynerant Ilmioc, www.consultant.ru (undopmarus
HOPMAaTHBHO-TIPABOBOTO ~ XapakTepa Ha OCHOBE COBPEMEHHBIX  KOMIBIOTEPHBIX U
TEJIEKOMMYHHUKAIIHOHHBIX TEXHOJIOTH);

2) DNeKTpOHHO-0MOIMOTEeYHAs cucrema HUAY MHU®U,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;

3) OBC «M3narennctBa Jlanby, https://e.lanbook.com/;

4) DnexTpoHHO-0nbnuoreunas cucrema BOOK.ru, www.book.ru;

5) ba3b1 nanHbIX «ONMeKTpOHHO-O0MOMMoTeHast cuctema elibrary» (OBC elibrary);

6) bazosas Bepcust 9bC IPRbooks, www.iprbooks.ru;

7) ba3bl qannbIx «OnexTpoHHas 6ubianoreka Texunyeckoro BY3a» www.studentlibrary.ru;

8) DneKTpoHHO-0MOIMOTeyHast cucteMa «Anodyke.py/ibooks.ruy,

9) http://ibooks.ru/home.php?routine=bookshelf

10)  DnektpoHHO-GHOMHOTeuHas cucteMa «BC KOPAW T, http://urait.ru/.

13. OIIMCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM IS
OCYHECTBJIEHUA OBPA3OBATEJIBHOTI'O ITPOLHECCA 11O JUCHUIIJIMHE

Jnst mpoBeIeHUS JICKLIHIA:

° ayIUTOPHS, OCHALICHHAS KOMIIBIOTEPOM, IIPOCKTOPOM JJIS IEMOHCTpALUU PE3CHTalUH,
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IPOTrPaMMHOE JINIICH3HOHHOE 00eCIIeUeHHE.

Jlnst mpoBenieHust 1a00paTOPHBIX PaboT:

° y4eOHO-HCcCIeI0BaTeNbCKUE JTa00paTOPHH OTICIICHHS sIepHON (PU3NKU U TEXHOJIOTHH,
B KOTOPBIX UMEETCS He00X0AMMasi KOMIIbIOTEPHAs TEXHHUKA, YCTAHOBKU M CTEH/IbI, BOCIIPOM3BO/ISIIUC
¥ IMUTHPYIOIIUE PA3THYHBIC CUCTEMBI YIIPaBJICHHS, KOHTPOJIS U IUATHOCTHKH.

° KommnbroTepHslil kitace ¢ onepanuonHoi cucremoit Windows/Linux, y4eOHbIN Ki1acc ¢
9KPaHOM H IIPOECKTOPOM.

14. UHBIE CBEJJEHUA U (MJIN) MATEPUAJIbBI

14.1. Ilepeuenv o00pazoeamenvHLIX MEXHONO2UI, UCHOILIYEMBIX HPU  OCYULECEIEHUU
o0pazoseamenbHo20 npoyecca no OUCHUNIUHE

Bua zanarui
(exkuus,
HaumeHnoBanue akTUBHBIX U
Ne HauMeHnoBaHue ceMHHApPBI, KoanuecTBo
HHTEPAKTHUBHBIX (JOPM MpPOBeaeHUS
nn TeMbI AUCHHUILIHHEI MpaKTHYeCKHe aK. 4. "
3AHATHI
3aHATHA)
Kpyrnslii croi, quckyccus, aedarsl Kak
1 Takconomus Jlexmus 1 Py » AUCKY > A
(hopMa KOHCYJIbTHUPOBAHUS CTYICHTOB.
MosroBoit HITYPM, case-study
Meron (KOJUIGKTHBHBIN  aHaU3  KOHKPETHBIX
IpaKkTUUYECKUE CUTYalluM, CUTYAllMOHHBLIM aHalnu3) NIpH
2 CTOXaCTHYECKOT O p 2 yalwi, yan ) 1p
3aHATUA MOWICKE BApUAHTOB pelIeHUs 3ajad,
rpajueHTa
c(hopMyJIMPOBAHHBIX B IPOCKTHBIX
3aJaHUAX.
OnrumansHas
MIPAKTUYECKUC MacTep Ki1acchl, TPSHUHTH U CUMYJISLINH,
3 paznenstonas 2
3aHATUSA KOTOPBIC OPTaHU3YIOT CTYACHTHI.
TUIIEPIUIOCKOCTD

14.2. @opmur opzanuzayuu camocmoamenbHoil padomol odyuawowuxca (memovl, 6blHOCUMbLE 017
CamMocmoamenbHoz0 U3YUeHUA; GONPOCHL  ONA  CAMOKOHMPONA; MUNOGble 3A0AHUA  O/1A
camonpogepku

Cnucok eonpocog onsa camocmoamenvHoil pabomul

1. ITocTanoBka 3aga4d 00y4eHHUS 110 IPELEACHTAM.

2. Tumns! mkan: 6MHapHbIE, HOMUHAJIBHBIE, TIOPSIKOBBIE, KOJTMYECTBEHHBIE.

3. Tumbl 3amad: kinaccuuKanus, perpeccusi, MPOTHO3WpOBaHHE, KiacTepusarus. [Ipumepsr
MPUKIIAJHBIX 33/1a4.

4. [TocranoBka 3aaum Kinactepusanuu. [IpuMeps! MpUKITaHBIX 33/1a4.

5. Tunbl KIacTepHbIX CTPYKTyp. I'padoBbie anropuTmbl KiacTepu3aluu. BeineneHue CBS3HBIX
KOMITOHEHT.

6. Kparuaiimmii He3aMKHYTbIN yTh. Anroputm @OPIJIL.

7 OyHKITMOHAIBI KaUueCTBa KJIaCTePH3aIHN

8. Craructuyeckue anroputmbl: EM-anroputm u Anroputm k cpennux (k-means).

9 Heiiponnas cetp Koxonena. Konkypentaoe o6yuenue, ctpateruu WTA u WIM

16



10. Camoopranu3ytomasics kapta Koxonena. [I[pumenenue s BU3yaabHOTO aHAIM3a TaHHBIX.

11. HckycctBo wunHTepnperauun kapT Koxonena. CeTu BCTpPEYHOrO pacHpOCTPAHEHUS, HX
IPUMEHEHHE AJIs1 KyCOYHOIIOCTOSIHHOM U IJ1a/IKOM annpoKcuMauu (GyHKIUN

12. ArnomepartuBHas kiactepusanusi, Anroput™ Jlanca-BunbsMca 1 ero yacTHbIE CIIydau.

13. Anroput™m mnocTtpoeHus JeHiaporpammbl. Omnpexnenenue uyucna kiactepoB. CpoiicTsa
COKaTHs/PaCTSHKEHUS,, MOHOTOHHOCTH M PEIYKTUBHOCTH

14. Merton Ommwxkanmux coceaet (KNN) u ero o6o0Omenus. [Togbop ymcma k mo kpurepuro
CKOJIB3SIIIETO KOHTPOJIS.

15. Merton okna [lap3ena.

16.  Merpuueckue MeToAbl Kiaccu(uKaluy B 3a7ade BOCCTaHOBJIEHUs perpeccur. OOHapykeHue
BBIOPOCOB.

17. [TonsATHST 3aKOHOMEpPHOCTH W HMHPOpMAaTUBHOCTH. [loHATHME NOTHYECKOW 3aKOHOMEPHOCTH.
OBpHUCTHYECKOE, CTATUCTUYECKOE, SHTPOIIUITHOE onpeiesieHrne HHPOPMATUBHOCTH.

18.  AcumnroTHuecKkas SKBHBAJEHTHOCTb CTATHCTHYECKOTO W JHTPONMUHHOTO OIpEaesICHHs.
CpaBHeHune 0051acTel IBPUCTHYECKUX U CTATUCTUYECKUX 3aKOHOMEPHOCTEH.

19.  Pa3noBuaHocTH 3aKOHOMEPHOCTEH: KOHBIOHKLIUU HOPOTI'OBBIX IPEIUKaTOB
(runepnapaienenumnessl), CHHIPOMHbBIE IPABUIIA, AP, THIIEPILIOCKOCTH.

20. I'pagueHTHBI QITOPUTM CHHTE3a KOHBIOHKIMM, YaCTHBIE CIIy4au: >KAaJHBIA aJITOPHUTM,
CTOXACTUYECKUH JIOKAJIbHBIN MIOUCK, CTaOMIN3alMs, PeayKLus. buHapu3amus npu3HaKoB.

21.  Pewaromue nepeBbs i 337a4 KIACCU(PUKALIMU U PETPECCUU.

22.  JluHelHbI KiIacCU(PUKATOP, HENPEPHIBHbIC ANNPOKCHUMALUU MOPOTrOBOM (YHKLIHMU IOTEPb.
CBsi3b ¢ METOZOM MaKCHUMyMa MPaBIOIIOI00NSI.

23. MeroJ CTOXacCTMUYECKOrO TpajJiM€HTa W YacTHBIE CIy4au: AJalTHUBHBIA JIMHEHHBIM 31€MeHT
ADALINE, nepcentpon Po3enbnarra, mpasuio X30606a.

24, Teopema HoBukoBa o cxonumoctu. JlokaszarenbcTBo TeopeMbl HoBukoBa.

25.  DBpUCTHKH: MHHULIMAIM3ALUSA BECOB, MOPAIOK NPEABABICHHUS OOBEKTOB, BHIOOD BEITUYHHBI
TPaIMEHTHOTO 11ara, "BEIOMBaHUE" U3 JJOKATHHBIX MUHUMYMOB.

26. Mertop cToxacTU4ecKoro cpennero rpaaueHTa SAG.

217. [Tpobnema MyIbTUKOUIMHEAPHOCTH U TiepeoOydeHus, peayKuus BecoB (weight decay).

28.  baifecoBckas perymsipuzanus. [I[puHIMIT MakcCUMyMa COBMECTHOTO IMPAaBIOMOA0OHS JaHHBIX H
mojenu. KBagparnunslii (raycCOBCKHUIN) U JIAIUIACOBCKHUM PETYIIsIpU3aTOPHI.

29. Hacrpoiika nopora pemaroiero npasuia no kpureputo yucia omu6ox I u Il pona.

30. KpuBas ommbox (ROC curve). Anroputm 3¢ddekruBroro mnoctpoenuss ROC-kpuBoii.
I'papuenTtHbt MeToa Makcumu3zanuu AUC.

31. . ITonsiTre onopHbIX BeKTOpOB. Pekomenaru no Bei0opy koHcTanThl C. @ynkuus siapa (kernel
functions), cipsmiisroIiee MpOCTPAaHCTBO, TeopemMa Mepcepa.

32. CnocoObl KOHCTPYKTUBHOTO mocTpoeHus suep. Ilpumepst saep. OOyuenne SVM meronom
AKTUBHBIX OTPaHUYCHUH.

33. SVM - perpeccus. Meton peneBaHTHbIX BekTopoB RVM. Perymspuzamum ans orOopa
npusHakoB: LASSO SVM, Elastic Net SVM, SFM, RFM.

34.  MeroJ HAMMEHBIINX KBAJIPATOB, €r0 BEPOSITHOCTHBIA CMBICII U T€OMETPUUYECKHI CMBICIL.

35. CunrynspHoe pasznoxeHue. I[Ipobrembl MyNbTHKOJUIMHEAPHOCTH U IMepeoOydyeHus.
Perynsapusanusi.

36. . I'pebueBas perpeccus. Jlacco Tubmmpanu, cpaBHEHHE ¢ TPEOHEBOM perpeccuei.

37.  Merox riaBHBIX KOMIIOHEHT M JeKOppenupytomiee npeodpazoBanue Kapynena - Jlossa, ero

CBSI3b C CUHTYJISIPHBIM Pa3JI0KEHUEM.
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38.  Jluneitnple koMno3uLuu, OycTHHT OCHOBHBIE OHATHUS: 0A30BbIi ANTOPUTM (AJTOPUTMHUUECKUI
oreparop), KOppeKTHpyoIas onepaius. B3pemenHoe roirocoBatue.

39. Anroputm AdaBoost. [Iporecc mociaenoBarenbHOro 00ydeHus 6a30BbIX AJITOPUTMOB.

40. Teopema o cxomumoctu Oycrtunra. basoBbie anroputmbel B Oyctunre. Permaromue mHH.
I'pagueHTHBII OYCTHHT.

41. CToXacTUYeCKUe METOIbI: O3TTHHT ¥ METOJI CITYYalHBIX MOAMPOCTpaHCTB. CirydaliHbIe Jeca.
42. OntumanbHbIi  OaiiecoBckuit  kimaccudukarop. [IpuHIMI MakcuMyMa — aroCTEPHOPHOM
BEpOATHOCTH. DYHKIIMOHAJ CPEIHETO PHUCKA.

43. Om6xku [ u 11 pona. Teopema 00 onTuMaabHOCTH 0alieCOBCKOTO KiaccupUKaTopa.

44, OneHuBaHue MIOTHOCTH PaclpeesIeHus: TPY OCHOBHBIX MTOJIX0/a.

45. HausHerii OaliecoBckuit kimaccudukarop.

14.3. Kpamkuii mepmunonozuueckuil cio6apo

Mammunnoe o0y4yenue (auri. machine learning, ML) — ximacc MeTO/10B HCKYCCTBEHHOTO HHTEIIJICKTA,
XapaKTEepHOW YEPTOM KOTOPBIX SIBISIETCS HE MpSIMOE pEIICHHWE 3aJadd, a oOydeHHWe B Ipoliecce
NPUMEHEHHS PEIICHUI MHOXECTBAa CXOAHBIX 3ajad. JJIsi MOCTpOEHUsI TAKMX METOAOB MCIOIB3YIOTCS
Cpe/CTBa MAaTEMaTH4eCKOW CTATHUCTUKH, YHCICHHBIX METOJ0B, METOAOB ONTHMH3AIMH, TEOPHU
BEPOATHOCTEH, TeOpHH TPaOB, pa3IMYHbIC TEXHUKH PA0OTHI C JaHHBIMH B IIU(POBOH Popme.

Paznuuator nBa Tuna o0yuyenus. O0ydyeHue 1no npeueaeHTaM, uil HHAYKTUBHOE 00y4eHHE, OCHOBAHO
Ha BBISIBJICHUM SMIIMPUUYECKHX 3aKOHOMEPHOCTEH B JaHHBIX. JleTyKTHBHOE OOy4deHHE MpeAroJiaraer
dopmanu3zanuo 3HaHUH HKCIEPTOB U UX NEPEHOC B KOMIbIOTEP B BHUJE 0a3bl 3HaHUH. JleqyKTUBHOE
0o0y4yeHHEe MPUHATO OTHOCUTH K O0JIACTH SKCHEPTHBIX CUCTEM, [I03TOMY TEPMUHBI MAlIMHHOE 00y4eHue
¥ 00y4eHue 10 MpereeHTaM MOXHO CUUTaTh CHAHOHUMAaMHU.

MHorue MeToabl HMHAYKTUBHOTO OOydeHHUs pa3padaThiBallCh KaK albTEpPHATHBA KJIACCHUUYECKUM
CTAaTHCTUYECKUM TMOAX0JaM. MHOTHE METOJbl TECHO CBSI3aHBI C W3BICUCHHEM HH(OpPMAIUH (aHTIL
information extraction), HHTEIJIEKTyaJ IbHBIM aHAIM30M JaHHBIX (data mining).

Oﬁyqe}me C YUHUTEJEM — I KaXKO0T0 NpeueacHTa 3amaéTes napa «CuTyanus, Tpe6yeMoe pCUICHUCY.

Oﬁyqelme 0e3 yuurTeass — JJI0 KaKXAO0ro ImnpeucacHra 3aJ1a€TCS TOJBKO «CUTyalud», Tpe6yeTc;1
CTpYHIInUpoOBaTh 00OBEKTHI B KIIaCTEPbI, HUCIIOJIB3YysS HAHHBIC O IMOIIAPHOM CXOJACTBC O6’beKTOB, /M
INOHU3UTH PAa3MEPHOCThL JaHHBIX.

OOyueHue ¢ mogKperieHMeM — i1 KaXJIOro MpeneieHTa MMEETCs Napa «CUTyalus, TPUHSITOE
pELICHUE.
Bycrunr (anri. boosting — yJayumeHume) — 53TO Mpoleaypa MOCIEIOBATEILHOTO MOCTPOEHUS

KOMIIO3UIIUHU AJITOPUTMOB MAIIMHHOTO O6yLICHI/ISI, KOrja KaKIblit CJ'IC,Z[yIOIJ_II/Iﬁ AJITOPUTM CTPEMUTCA
KOMIICHCHUPOBATh HCAOCTATKN KOMITO3UIIMU BCECX MPEABIAYIINX AJITOPUTMOB.

Big Data — tepmuH mojapa3zyMmeBaer 1Be TpakToBku. C OMHON CTOPOHBI, 3TO COOCTBEHHO OOJBIIIHE
00BEeMBI JJaHHBIX, C IPYTOH — COBOKYIMHOCTbh TEXHOJIOTHI, KOTOPbIE UMEIOT JIeJ0 ¢ He3aypsIHBIMU 110
UHTEHCUBHOCTH U 00BEMY IMOTOKAMH JaHHBIX. B 4YacTHOCTH, 3TO TEXHOJIOTMH pabOTHI C OBICTPO
nocrynaronied nHpopmanuei, korjaa Tpedyercss 00padbaTeiBaTh NapalieNbHO U B pealbHOM BPEMEHHU
OoJblIe MacCHUBBI JaHHBIX, B TOM 4YHCIe clabo cTpykTypupoBaHHbIX. Korma rosopst o Big Data,
MoApa3yMeBaroT TpH acnekTa (Tpu V):

= Volume — 6oibioii 00beM JaHHBIX;
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= Variety — pa3nooOpasue JaHHBIX;

= Velocity — HeoOxoauMocTh 00pabaThiBaTh JaHHBIC OUYEHb OBICTPO.

15. OCOBEHHOCTHU PEAJIM3ALIMU JUCHUIIJTIMHBI AJ151 UTHBAJIMAOB U JINL
C O'PAHUYEHHBIMH BO3MOXHOCTAMMU 3/10POBbSA

B cooTBeTcTBUU ¢ MeTOAMYECKUMHU pekoMeHaanusiMu Munoopaayku PD (ytB. 8 anpens 2014
r. Ne AK-44/058H) B Kypce MpEAronaraeTcsi UCIOIb30BaTh COMMAILHO-AKTUBHBIC U Pe(ICKCUBHBIC
METOJIbl O0y4YeHHS, TEXHOJIOTMHU COLUOKYJIbTYpHOU peabunurtanuu oOyuatommuxcs ¢ OB3 ¢ mensio
OKa3aHUs TOMOILHY B YCTAHOBJICHUH MOJHOIICHHBIX MEXIMYHOCTHBIX OTHOILICHUMN.

OOyyeHue 1Ml C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI OCYILIECTBIISIETCS C Y4E€TOM
UHAUBUAYAJIbHBIX MCUXO(QU3NYECKUX OCOOEHHOCTEH, a Uil MHBAJIUJOB TAKXKE B COOTBETCTBUU C
WHAUBUAYAIbHON MpOrpaMMoii peaduiInTaluy HHBAIH/IA.

JIJ1s1 M1 ¢ HAPYIIEHHEeM CJIyXa BO3MOKHO IIPEI0CTaBIICHUE MH(POPMAITUU BU3YAITBHO (KpaTKUH
KOHCIIEKT JICKI[M, OCHOBHAas U JOIOJIHUTENbHAS JUTEpaTypa), Ha JEKIHOHHBIX U MPAKTHYECKUX
3aHATUSIX ~ JIONYCKAeTcsi IPHUCYTCTBHE AaCCHCTEHTa, a TaK e, CypJONEepEeBOJYUKOB U
TU(DIOCYPIOTIEPEBOTUUKOB.

Onenka 3HaHWUN OOyYarOIIMXCA HA TPAKTUYECKUX 3aHATUSAX OCYIIECTBISIETCS Ha OCHOBE

MUCHbMEHHBIX KOHCIIEKTOB OTBETOB Ha BOMPOCHI, MMCbMEHHO BBIITOJIHEHHBIX MPAKTUYECKUX 3aIaHUN.
Jloknan Tak e MOXeT OBITh IpPEeIOoCTaBlieH B MUCbMEHHOW (opme (B Buae pedepara), IpU STOM
TpeOOBaHUS K COJIEPKAHUIO OCTAIOTCS TEMH K€, a TpeOOBaHUs K KauyeCTBY M3JIOKECHHs MaTepualia
(IIOHATHOCTb, KAUECTBO PEYH, B3aUMOJIEHCTBUE C ayAUTOPUEH U T. 1) 3aMEHSIOTCA HA COOTBETCTBYIOLIUE
TpeOOBaHUS, MPEIbIBISIEMbIE K MUCbMEHHBIM paboTam (kKadecTBO OGOpPMIICHHS TEKCTa M CIIMCKa
JUTEPaTyphl, TPAMOTHOCTb, HAJTMYNE WILTIOCTPALIMOHHBIX MaTepHaJIOB U T.1.)
C y4eTroM COCTOSHUS 3/I0pOBbsI IPOCMOTP KHMHOGWIbMA C IOCIEAYIOIIMM aHAIU30M MOXET OBITh
IPOBEJIEH JIoMa (Harpumep, Ipu He0OXOIMMOCTH JOTIOJIHU-TEIbHON 3BYKOYCHUIIMBAIOLIEH anmnapaTypsl
(naymHukH)). B TakoM ciydae 00ydaromuiics npeaocTaBisieT MUCbMEHHbBIN aHAINU3, COOTBETCTBYIOLIUI
MIPEABSIBISIEMBIM TPEOOBAHHUSM.

[IpomexxyTouHast arrectaumsi AJs JIMI] C HApPYIICHUSMHU ClIyXa MPOBOJUTCS B MHCbMEHHOM
dopMe, TpU 3TOM HCHOJIB3YIOTCS OOIIMe KpUTepuu oleHuBaHusA. Ilpu HeoOXxonmmocTH, Bpems
MOJTOTOBKU Ha 3a4€T€ MOXKET OBITh YBETUYEHO.

Jns M ¢ HapyuieHueM 3peHHs JOIMYCKAaeTCsl ayauaibHOE MpenocTaBieHue WH(opManuu
(Hampumep, ¢ UCTIONIB30BAHUEM MPOTPAMM-CHHTE3aTOPOB PEUH), & TaK K€ MCIOIb30BAHUE HA JICKIIUIX
3BYKO3alMCHIBAIOIIUX YCTPOUCTB (AMKTOPOHOB U T.A.). JlomyckaeTcsi NMPUCYTCTBUE Ha 3aHITHUSX
accHUCTeHTa (TIOMOIIHNKA), OKa3bIBAIOIIEr0 00yJaromUMCs HEOOXOAUMYIO TEXHUYECKYIO TTOMOIIb.
Onenka 3HaHUN 00Y4YarOIIMXCS HAa MPAKTUYECKUX 3aHSTHUSX OCYILIECTBISETCS B YCTHOU ¢opMme (Kak
OTBETHI HA BOIPOCHI, TAK U MpakTUYeCcKue 3a1anus). [Ipu HeoOxonumocTu ananu3a puiibMa MOKeT OBbITh
3aMEHEH ONMHMCAaHHEeM CUTYallud MEXITHMUYECKOTO B3aUMOJEHCTBHUS (HAa OCHOBE OIbITa PECIOHJIEHTA,
XyJI0’)KECTBEHHOM JIUTEepa-TyphI U T.]1.), TO3BOJISIONINM OIIEHUTH CTENeHb C(HOPMHUPOBAHHOCTH HABBIKOB
BIIQJICHUS METOJAMH aHalM3a M BBISIBICHUS CHEU(UKH (YHKIIMOHUPOBAHUS U PA3BUTHS TICUXUKH,
MO3BOJIAIONIMMU YYUTHIBATh BIMSIHHE STHHUECKUX (akTopoB. [Ipu mpoBeneHUH MNPOMEKYTOUHON
aTTecTalliy JJi JIMI C HapylIEeHUEM 3pEeHHs] TEeCTUPOBAHUE MOXET OBbITh 3aMEHEHO Ha YCTHOE
cobeceJ0BaHuUE 110 BOIIPOCAM.

JInna ¢ HapylieHMsIMM OTIOPHO-ABUIATEJBLHOI0 ANNAaPAaTa HE HY)KJAI0TCs B 0COObIX (hopmax
MpeIocTaBleHusl y4eOHbIX MaTepuanoB. OJHAKO, C YIETOM COCTOSIHHSI 3JI0POBbS YacTh 3aHSATHI MOKET
OBITh peal30BaHa NUCTAHIUMOHHO (mpu momomu cetu «MHTepHeT»). Tak, mpu HEBO3MOKHOCTU
MOCEIIEHUS JICKIITMOHHOTO 3aHATHS OOYYaIOUIUIICS MOXET BOCIOJIB30BATHCS KPATKHUM KOHCIIEKTOM
JIEKIIMH.

[Ipy HEBO3MOXHOCTH TIOCELICHHS MPAKTHUECKOTO 3aHATUS OOydyalomMics JOJDKEH
MPEAOCTaBUTh MMCbMEHHBIN KOHCIIEKT OTBETOB HA BOMPOCHI, MUCHbMEHHO BHITIOJIHEHHOE MPAKTHYECKOE
3aJlaHueE.
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Jokmaa Tak ke MOXKET OBITh NMPEJOCTaBIICH B NMUChbMEHHOUW dopme (B Buiae pedepara), mpu 3TOM
TpeOOBaHUS K COJEPKAHMUIO OCTAIOTCS TEMH K€, a TpeOOBaHUS K KAaueCTBY M3JIOKEHHS MaTepualia
(IOHSATHOCTb, KAUECTBO PEYH, B3aUMO/ICUCTBUE C ayAUTOPUEH U T. 1) 3aMEHSIOTCSI HA COOTBETCTBYIOIINE
TpeOOBaHUs, MPEABABISIEMbIE K MUCHMEHHBIM paboTaM (KadecTBO OQOpPMIICHHS TEKCTa M CIHCKa
JUTEepaTyphl, TPAMOTHOCTh, HAJTMYHE WILTIOCTPAILIMOHHBIX MAaTEpUAJIOB U T.1I.).

[TpomexxyTouHasi aTTecTanysl Ui JIMI] C HapyHICHUSMH OIOPHO-IBUTATEIBHOTO armmapara
MIPOBOAMTCS Ha OOIIUX OCHOBAHUSX, IPU HEOOXOAUMOCTH MPOLIEAYpa 3a4eTa MOKET ObITh peau30BaHa
JUCTAaHIIMOHHO (HAaIpuMep, IpY IIOMOIIH Nporpammsl Skype).

Jlis 3TOro Mo JOrOBOPEHHOCTH C MpenojaBaTesieM OOy4alolIUiics B ONpeAesieHHOE BpeMs
BBIXOJUT Ha CBSA3b Ul TPOBEICHHsS MPOIEAyphl 3adeTra. B Takom ciydae 3adeT chaercs B BHJIE
coleceoBaHusa 1O BompocaMm (cM. (opMbl MPOBENEHHUS MPOMEKYTOUHOM aTTeCTallud JUIsl JIMI C
HapyLEHUIMHU 3peHus). Bonpoc u npakTudeckoe 3a1aHie BEIOUPAIOTCS CaMUM TIPEroaBaTesIeM.

[Ipumeuanue: DoHABI OLIEHOYHBIX CPEACTB, BKJIIOYAIOLIME TUIIOBBIC 3a/IaHUsI U METOJbl OLICHKH,
KPUTEpUU OIICHUBAHMS, TO3BOJSIONIUE OLICHUTh PE3yIbTaThl OCBOCHHS JAHHON AMCIUILIMHBI
obyuaroutumucs ¢ OB3 moryt Bxoauts B coctaB PII]] Ha mpaBax OTAEIBHOTO JOKYMEHTA.
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