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uHpopmatuka, npoGuib «AHaIU3 JaHHBIX)

KBamndukanus BeIMyCKHUKA: OakagaBp

dopmbl 00yUeHHUsA: OUHAS

I_Ie.]'ll/l H 3aJJa9Y1 JTUCHHUIIINHbI

[TonroroBka oOydarommxcss K  Npo(eCCHOHATBHOW — JESATETbHOCTHM B O0JACTH  CBS3H,
MH(OPMALIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJOTHH (B cdepe MpOoeKTUpOBaHUs, pa3pabOTKH,
BHEAPEHHS M SKCIUTyaTallid MHPOPMALMOHHBIX CHCTEM, YIPABICHUS UX KU3HEHHBIM ITUKJIOM) U K
pElIeHHI0  3aJad  MPOEKTHOTrOo, TMPOMU3BOJACTBEHHO —  TEXHOJOTHYECKOro UM Hay4dHO-
MCCIIEIOBATEILCKOTO THIOB. M3y4yaemas MUCHMIUIMHA TOTOBUT OOYYaromIerocsi K BBITOJTHEHUIO
00001IeHHON TPYyM0BOM (YHKIIMHU: BBIONHEHUE pabOT W ympaBlieHHE paboTaMH IO CO3JaHHI0
(Mogudukanun) u comnpoBoxaeHutro MC, aBTOMaTHU3MpYOLUX 3aJayd OPraHU3aLMOHHOTO
ynpaBieHuss W OusHec-mpouecchl (mpodeccuonanbublii crangapt 06.015 Cneumanuct 1o
nHpopmanuonHbM cucteMaM (IIpukas Muntpyna Poccnn 18.11.2014 1. Ne 8961, 3aperucTpupoBan
B Munroct Poccun 24 nexadps 2014 r. N 35361).

Jucuunnuna «MammHHoe oOyueHue: 00ydeHue ¢ MoAKperyIeHHeMy peJHa3HadeHa JIJIsl OCBOSHUS
METOJIMK OSKCIEPUMEHTAIILHOTO HCCIICIOBAaHUSI M CPAaBHEHUS AJITOPUTMOB Ha MOJENBHBIX H
peabHBIX TaHHBIX.

B nporecce oOydenus o JUCHUIIIHHE y 00ydaromuxcst GOPMHUPYIOTCS CIEAYIOIINE KOMIETEHIUU:
OIIK-4. CriocobeH yyacTBOBaTh B pa3pabOTKe CTAHIAPTOB, HOPM U MPABUJI, a TAKXKE TEXHUYECKOM
JOKYMEHTAllMi, CBA3aHHOW ¢ mnpodeccuoHanbHOM nesrenbHOCThO;  OIIK-5  .Crocoben
MHCTAJUIMPOBaTh NpPOTpaMMHOE M  ammaparHoe oOecrnedeHue JUisi UHQPOPMALMOHHBIX U
aBToMatn3upoBaHHbIX cucteM; [IK-1. crmocoOHOCTH NpoOBOAMTH O0OCIEIOBAaHUE OpraHU3alUH,
BBISIBJIATE MH(OpPMAIMOHHBIE MOTPEOHOCTH IMOJIb30BaTeNei, ¢GopmMupoBaTh TpeOOBaHUSA K
MH(OPMALIMOHHON CHUCTEME.

ILnan kypca

HaumenoBanue pa3aena Conep:xanue pa3aeja
AUCHUILINHBI (3J1eMeHTa
Ne i/ MOLYJIs1)
1 3amaua o MHOTOpykoM Oanaute. JKamgHbie u

OGyuenue ¢ MOAKPeNIEHHEM | 5ycpnon- xanubie crparerun. Merog UCB (upper
confidence bound). Ctparerus Softmax. Cpena s
IKCIIEPUMEHTOB. ATaNITUBHBIC CTPATETUU HA OCHOBE
CKONB3AIINX CpeqHHX. MeTol CpaBHEHHS C
noAkperuieHueM. Mertoa mpecnenoBanus. OoOmas
MOCTAHOBKA 3a/1a4d OOYYEHHUSI C TMOJIKPETICHHEM.
ennocTs cocrostHus cpeapbl. LleHHoCTh NeiicTBUS.
Meton BpemeHHBIX pasHocTeil. Metony SARSA.




Ne i/

HaumenoBaHue pa3jaeia
AMCUUIJIMHBI (3J1IEMEHTA
MO/1YJIfA)

Coaeprxanue pasaena

Meton  Q-oOyuenus.  MmuoromaroBoe  TD-
IIPOrHO3UPOBAHUE. O600ueHus METOJI0B
BpeMeHHBIX pa3HocTel, SARSA, Q-o0yuenus.
AnantuBHbBIN noyxaanbiii metog VDBE.

OOy4enue 0e3 yuurens

Knacrepuzanus ITocranoBka 3a7a4u
kiactepuzauuu. llpuMepsl npuKIagHBIX 3a1ad.
Turbl KJIACTEPHBIX CTPYKTYP. I'pacdoBbie
ITOPUTMBl KjacTepu3aluu. BblieneHue CBSI3HBIX
KOMIIOHEHT. Kparyailmii HE3aMKHYTBIM ITIyTb.
Anroputm  ®OPDIJI. ®DyHKIMOHAIBI KayecTBa
kjacrtepuzaunu. CTaTUCTUYECKUE aNropuTMbl: EM-
anmroput™M u AnroputMm K cpemnux (K-means). 2
Ceru Koxonena Heiiponnas cerp Koxonena.
Konkypentnoe o60yuenue, crtparerun WTA u
WTM. Camoopranusyromasics kapra KoxoHeHa.
[Ipumenenue g BU3yalbHOIO aHAIM3a JaHHBIX.
UckyccrBo untepnperannu kapt Koxonena. Cetn
BCTPEYHOI'0 PACIPOCTPAHEHUsI, UX IPUMEHEHUE IS
KYCOYHO- IIOCTOSIHHOW M TJIaJKOHM anlpOKCUMalUU
¢byakmuii. 3 TakcoHomus — AriiomepaTuBHas
Kjacrtepuzauus, Anroput™ Jlanca-Bunbsimca u ero
YacTHbIE  CIOy4yau.  AJNTOpUTM  MOCTPOCHHUS
neHaporpammbl. OrpeseneHue 4uciia KiacTeposB.
CBolicTBa CKaTHUs/pacTsXKEHUSI, MOHOTOHHOCTH U
penykTuBHOCTH. lIceBnOKOA peayKTMBHOM BEpPCUU
anroput™a.  IloTtokoBble  (cyOkBaapaTHYHBIE)
AJIITOPUTMBI KJIACTEPHU3ALIUH.

321244 ¢ YACTUYHBIM
o0yueHuem

IMocTanoBka 3amaun Semisupervised Learning,
npuMepsl npuiokeHui. [Ipocteie sBpucTHUECKHE
meromsl: Self-training, co- training, co-learning.
ApnanTanys  alIrOpuTMOB  KJIACTEPU3aLUU  JUIS
peICHUA 3a1a4 C YaCTUYHBIM O6yquHeM.
Kparuaiimmé He3aMKHYTBIM 1yTb. AJNTOpPUTM
Jlanca-Yunbsamca. Anroputm K-cpenHux.
TpaHCIYKTHBHBIM METOJ  ONOPHBIX BEKTOPOB
TSVM. Ausroputm Expectation-Regularization na
OCHOBE MHOTOKJIaCCOBOM  pETYJIIpU3UPOBAHHOMN
JIOTUCTUYECKOU PETPECCHH.




@opMbI TEKYIIET0 KOHTPOJISI IPOMEKYTOUYHOI aTTecTAlMU: SK3aMeH, / CEMECTP

IInanupyemble pe3ybTaThl 00y4eHHUSs 110 JUCHUIIJIMHE

«MamuHHoe o0yyeHue: 00yueHHe ¢ MOJAKPenIeHueM»

HaumeHoBaHume Konx u naumeHOBaHME Nunukaropsr OIIK Jeckpuntopsl
KaTeropuu (TPyIIIbI) OIIK BbllTyCKHHKA WH]JIUKATOPOB
OIIK
OcCHOBBI OIIK-4. Cnocoben OIIK-4.1. OIlK-4.1.1
HCII0JIb30BAaHUS y4acTBOBaTh B 3HAeT OCHOBHBIE 3HaeT 0cOOEHHOCTH
CTaH/IapTOB pa3paboTke CTaHJapThI BCEX HTAIOB
odopmiteHHS CTaHJapTOB, HOPM U odopmieHus U3HEHHOTO LHKJIa
TEXHUYECKOH MIpaBHIL, a TEXHUYECKOMN UH()OPMAITMOHHON
JIOKYMEHTAIUU Ha TaK)Ke TEXHHYECKON JOKYMEHTAaIluu Ha CHCTEMBI
Pa3UYHBIX CTAIUSIX JIOKYMEHTalUH, Ppa3IMYHBIX OIlK-4.1.2
KU3HEHHOTO IHKJIa CBSI3aHHOM C CTaJUSX )KU3HEHHOTO | 3HAaeT OCHOBHBIC
nH(OPMALIMOHHOU npodeccuoHanbHOM UKJIa CTaHIapThI
CUCTEMBI JIeSITEIIbHOCTBIO UH(POPMALIMOHHOM oopmienus
CUCTEMBI. TEXHHUYECKOI
JTOKYMEHTAIUU IS
HH(pOpPMAITMOHHOM
OIIK-4.2. CUCTEMBI
Crnoco0eH npuMeHsATh
CTaHJapThl OIlK-4.2.1
odopmIteHUs YMeer mpuMeHsTh
TEXHUYECKOMN CTaHIapThI
JIOKYMEHTAIIMU Ha oopmIieHus
pa3IMYHbIX TEXHUYECKON

CTa/IuAX )KU3HEHHOTO
IUKJIa
nH(}OpMaLIMOHHON
CHUCTEMBI.

OIIK-4.3.

CriocobeH cocTaBiIsITh
TEXHUIECKYIO
JOKYMEHTAINIO Ha
pa3IMIHBIX

JTanax >KU3HEHHOTO
[UKITa
nH(pOPMAIMOHHOM
CHCTEMBI.

nokymeHTaruu Ha C
OIIK-4.2.2

Brnaneer HaBeIKaMu
odopmiieHus
TEXHUYECKOM
JOKYMEHTAIUU JJIs
nH(pOpMaAITMOHHOM
CHCTEMBI.

OIlK-4.3.1

3HaeT nepeyeHb
CTaHIapTHOU
TEXHUYECKON
JOKYMEHTALUH [
KaXKI0ro JTana
JKU3HEHHOTO MK
nH(OPMaLMOHHON

CHCTEMBL.
OIIK-4.3.2




Bnaneet HaBBIKAMU

COCTaBJICHUS
TEXHUYECKON
JIOKyMEHTAIlUU Ha
pa3IMyYHbIX
sTanax XKU3HEHHOTO
LUK
HH(pOpMaAITMOHHOM
CUCTEMBI B
COOTBETCTBHH C
JIEUCTBYIOLLIUMH
CTaHJapTaMu
Wucrannsauus OIIK-5. Cnocoben OIIK-5.1. OIIK-5.1.1
MPOrPAMMHOI0 U MHCTAJUIUPOBATh 3HaeT OCHOBBI 3HaEeT OCHOBBI
anmnapaTHOTO POrpaMMHOE U CUCTEMHOTO CHUCTEMHOTO
obecrieyeHus st anmnaparHoe aIMUHUCTPUPOBAHUS, | AJIIMUHUCTPUPOBAHUSA U
nHGOPMAIIMOHHBIX U | obecrieueHue QIMUHUCTPUPOBAHUS | aIMUHUCTPUPOBAHUS
ABTOMAaTU3UPOBAHHBIX | IS CYB/, coBpemennbie | CYB]]
cucTeM MH(OPMALIMOHHBIX U | CTAaHJApThI OIIK-5.1.2
ABTOMATU3UPOBAHHBIX | HHPOPMAIIIOHHOTO 3HaAeT COBPEMEHHbIE
CUCTEM B3aUMOJEHCTBUS CTaHJapThI
CUCTEM. MH(OPMALIMOHHOTO
B3aMMO/ICHCTBUS
CHCTEM.
OIIK-5.2. OIIK-5.2.1
CrniocoOeH BBINONHATH | 3HAET MPUHLIMIIBI U
napaMeTpHUECKyIo CHOCOOBI BBITTOJTHEHUS
HaCTPOUKY rapaMeTpU4eCKOu
UH(GOPMAIMOHHBIX U | HACTPOUKH
ABTOMATU3UPOBAHHBIX | MHPOPMAIIMOHHBIX U
CUCTEM aBTOMAaTU3HPOBAHHBIX
CUCTEM
OIIK-5.2.2
YMeeT BBIIOIHATD
apaMeTpHUIecKyIo
HaCTPOUKY
MH(OPMALIMOHHBIX U
aBTOMAaTU3HPOBAHHBIX
CUCTEM
OIIK-5.3. OIIK-5.3.1
Crnocoben 3HaeT OCHOBHbIE
po¢eCCUOHAIBHO MpaBUjIa U CIIOCOOBI
BBITIOJIHSATh MHCTAJUISIIIUIO
MHCTAJJISALUIO MIPOrPaMMHOT0 U
MPOrPaMMHOTIO U anmnapaTHOro
anmapaTHOTO obecrieueHus
o0ecrieueHus MIPUKITATHBIX
TIPUKIIATHBIX WH(POPMAITMOHHBIX U
MH()OPMALIMOHHBIX U | aBTOMaTU3UPOBAHHBIX
ABTOMATU3UPOBAHHBIX | CUCTEM




CUCTEM OIIK-5.3.2
Bnaneer HaBBIKAMH
MHCTAIISUT
MPOrPaMMHOTO H
anmnapaTHOTO
obecrieyeHus
MPUKIAIHBIX
MH(POPMALIMOHHBIX U
aBTOMATHU3UPOBAHHBIX
CUCTEM
Bemonnenue pador n | [1IK-1 [K-1.1 IK-1.1.1
yIpaBieHUE CIIOCOOHOCTh YMeeT ocymecTBIATh | 3HAET MPUHIUIIBI
paboTtamu o MIPOBOJHTH TUTAHUPOBAHUE pa3paboTKu TUTAHOB
CO3/IaHHUIO oOcrenoBaHue KOMMYHHUKAIHH ¢ KOMMYHHKAIUI ¢
(Mogudukanun) u OpraHu3anuii, 3aKa34YMKOM B 3aKa34YMKOM B
COIIPOBOXKICHUIO BEISIBIISITH IPOEKTaX CO3JaHMs MPOEKTAX CO3JIaHUS
MH(pOPMaIMOHHBIX nH(pOpMaILMOHHbBIE (Mogudukanun) u (Mogudukanun) UC
CHUCTEM, MOTpeOHOCTH BBOJa MIC B IK-1.1.2
aBTOMATHU3HMPYIOIIUX | MOJIb30BaTeNeH, IKCILTyaTaIuIo Brnazneer naBbikamu
3aauu dbopMupOBaTH BBICTpauBaHUs
OpraHU3aIOHHOTO TpeOoBaHUs K KOMMYHHKAIUH ¢
VIpaBIICHUS U UH(OPMATMOHHON 3aKa34YMKOM B
OM3HEC-TIPOLIECCHI cucreme MPOEKTAX CO3JIaHUS
(Momudukanun) u
BBoza IC B
TIK-1.2 AKCILTyaTaIUIo
Ymeer IK-1.2.1
OpraHU30BBIBATH 3HaeT nopsAI0K
3aKIIFOYCHHE MMOITOTOBKH U
JIOTOBOPOB Ha dbopMupoBaHUS
BBITIOJTHSIEMbIE JOKYMEHTAIUH JIJIs
paboThl, CBA3aHHBIC C | 3aKITFOYCHUS
nc JIOTOBOPOB Ha
BBITIOJTHSIEMbBIC

paboThI, CBA3aHHBIE C
nC

I1K-1.2.2

Brnaneer HaBBIKAaMM
OpraHu3aIyu
3aKIIFOYEHUS
JIOTOBOPOB HA
BBITIOJIHSIEMBbIC
paboThI, CBS3aHHBIC C
ncC

Ilepeyenb pekoMeHayeMoOil yueOHOH JUTEPATYpPbl, HEOOXOAUMOIi /1JIs1 0CBOEHUS

AUCHHUIIJIMHBI.

1. Pamika, C. Python u mamuaHOe 00yueHHe: KpaiHe He0OXOAUMOE MOCOOre MO HOBEHIIICH
npeicka3aTeNbHON aHAIMTUKE, 00s3aTebHOE i OoJiee TITyOOKOT0o MOHUMAHUSI METOI0JIOTHH




MaITMHHOTO 00y4YeHus [DneKTpoHHbIN pecypce] : pykoBoacTBo / C. Pamika ; mep. ¢ anri. JloryHoBa
A.B.. — Dmnekrpon. man. — Mocksa : JIMK Ilpecc, 2017 — 418 c¢. — Pexum pocryna:
https://e.lanbook.com/book/100905. — 3ari1. ¢ 5kpaHa.

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