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1 eap TUCHUTIHHBI.

B pesynbrare oOcBOEHUS [JaHHON IUCHUIUIMHBI Yy OOydarouerocsi JOKHBI OBITh
c(hOopMUPOBaHbl KOMIIETEHIIMM OCHOBHOHM MpodeccroHalbHON 00pa30BaTEbHON MPOTrPaMMBbl

Maructparypsl (naiee - OITOII): TIK-1.

(I)opanyeMble KOMIICTECHIMHU, UHIUKATOPbI JTOCTHKCHHUA KOMHeTeHHHﬁ, 3HaHUuHA,

YMEHUSA, HABBIKHA

Tabmuua 1 — MHaMKaTopsl JOCTHXKEHHS] KOMIIETEHIUH, HOpMUpyeMble TUCIUIUTMHON

MAaIlInuHHOTO O6y‘IeHI/I$I C

KOHKPETHOT'O IIpouecca

Buaagers:

MAaIlInuHHOTO 06y‘leHI/I$I C
PCIICHUS NMPUKIIAJHBIX 3a0a4

Kon n HazBanme WnaukaTtops! nocTmwkeHust | 3HaHUS, yMeHus, HaBbIKH (3Y B), hopmupyembie
KOMIIETCHIIMU xomnerenun no OITOIT JUCHUIIMHOMN
[IK-1 Cnocoben I1K 1.4 Cniocoben 3HaTh!
MIPOBOINUTH IIPOBOJUTH AaHAIUTHUYECKHUE | — COBPEMEHHbIC METO/IbI, HCIOJIb3yeMbIE B
AHATUTHYCCKHUE HCCIICIOBAHMS C MaIIIHHOM 00Y4€eHHH, B TOM YHCIIE, MATUHHOM
HCCIIEIOBAHMUSA C MPUMEHEHHUEM TEXHOJIOTHIH 00YHeHHH C MOJKPLIUICHHEM;
HpI/IMeHeHI/IeM 60J'IBH_II/IX JIAHHBIX B — TCEHACHIMHU pagBI/ITI/Iﬂ, Hay4YHBIC H HIG)PIKHa)IHLIe
v THUXKCHUSA B JJaCTH MAaAUIUHHOT YCHUs
TEXHOJOTHH OOJBIINX | COOTBETCTBUU C flocTHRe obJac oroobyHe ¢
TOAKPCIIIICHUEM.
JTAaHHBIX TpeOOBaHUSMHM 3aKa3unKa .
Ymern:

— AHaJIM3UpOBATHL H MO,E[I/I(I)I/ILII/IPOBEITB METOAbI
MNOAKPCIVICHUEM  IJIA
OIIPCACIICHUA Hanboee NMOAXOAAIICTO MMPH IMMPOTHO3C

— HCIOJIB30BaTh MCTOJAbI MAILIMHHOT'O 06yqu1/1;1 C
TMOAKPETIIICHUEM IJIs pEIICHUA HAYYHO-
HCCIICA0BATC/IbCKUX U IPUKIIAAHBIX 3a1a4.

— HaBbIKaMM HCIOJIb30BaHUA COBPEMCHHBIX METOJOB
NOAKPCIIICHUEM U1

MecTo AMCHUIIINHBI

JucuunnuHa BKiIOYeHa B MoAydb «AHamu3 naHHbix» OIIOII BO wu  sBnsgercs

JUCITUTUIMHOM 110 BRIOOpPY. JlucimmuimHa ocBanBaeTcs Ha 4 kypce B 8 cemectpe.

2 O0BbEM M TPYI0EMKOCTD JUCHMILIMHBI 110 BUIaM YUeOHBIX 3aHSITHIA.

DopMbI IPOMEKYTOYHOM ATTECTALUM.

Tabmuua 2 — O6beM U TPYA0EMKOCTh TUCIUITIIMHBI 110 BUJIaM YYE€OHbBIX 3aHATHIH

OO0mast TpyZOEMKOCTb | BU/bI y4e€OHOM pabOTHI IO TUCUUIUINHE, IPOBOANMBIC B
pasHbIX popmax

O6béM dacoB 1o
dhopmam oOyueHUs

(0102]0)
1 O6mas TPy 1I0€MKOCTh JTUCITUTLTAHBI 180
2 KontakTHas pabora oOydwarommxcsi ¢ TpernogaBateneM (MO BUIAM y4eOHBIX 36
3aHATHHN) (BCETO)
AynutopHas pabora (Bcero): 36
B TOM YHCIIE:
JIEKITUH 2
nabopaTopHbie PabOTHI 34
Breaymuropnas pabota (Bcero):
3 CamocrosrenbHas pabota o0yydarommxcs (Bcero) 108
4 TIpomexxyTouHasi aTTecTanusi oOydaromerocsi 1 o0bEM YacoB, BBIIEIECHHBIH Ha 36

IPOMEKYTOUYHYIO aTTECTALMIO: - 9K3aMeH (8 cemectp)

3. YueOHO-TeMaTH4YeCKHi IJIAH U CO/IepsKaHue TUCHUIIIMHBL.




3.1 YueOHO-TeMaTHUYeCKHI IJIAH
Tabnuma 3 - YueOHo-TeMaTHiecKuil T1aH 09HOM PopMbI 00ydeHHS

= Oo6mas TpynoeMKocTb
B Tpymoém|  3aHATHH (Jac.)
= Pasznesnsl ¥ TeMBI TUCIUTLINHEI KOCThb 0dO DopMmbI TEKYLIET0 KOHTPOJIs 1
5 (scezo [ A MPOMEXXYTOYHO aTTecTaluu
5 110 3aHATHUAM YAUTOPH. YCHEBACMOCTH
T uac.) 3aHSTHSA CPC
g JeKi. | 1nab.
OCHOBHBIE IOHATHA MaIIMHHOTO 00y4YeHus | 39 1 2 36 Pedepar
C MOAKpPEIUICHUEM
AJNTOPUTMBI MAIIMHHOTO OOYYCHHUS C 63 1 26 36 JlabopaTopHbIe pabOTHI
HOJKpPCIICHHEM
3amada 00 ONTHUMAIEHOM pacIpeelICHUN 42 6 36 JlabopaTopHbIe pabOTHI
PECYPCOB B YCIOBHUSIX HEONPEICICHHOCTH
[TpomexyTOoUHas aTTECTAIUS - 36 36
OK3aMCH
Bcero: | 180 2 34 108 36

4 Tlopsizok OleHMBAHUSI YyCNEeBAeMOCTH M CcHOPMHUPOBAHHOCTH

KOMIIETEHIMH 00y4YaKIuerocs B TeKylleil U MPOMeKYTOYHOM aTTeCTallUM.
JUist TIOJIOKUTENFHOW OIEHKH TI0 pe3yJibTaTaM OCBOEHUS JMCHUIUIMHBI 00yYaroImeMycs
HEOOXOAMMO BBINIOJTHUTH BCE YCTAHOBJIEHHBIC BHUIBI y4eOHON paboThl. OlEeHKa pe3ysbTaToB
paboTel oOy4Jaromierocs B 0ayuiax (1o BuaM) mpuBeeHa B Tadmie 4.
Tabmuua 4 - Ilkama W moKaszaTelu OICHWBAHUS pPE3YJlIbTaTOB Y4eOHOW paboTHI
oOydaromuxcs 1o Buaam B 0amsHo-peiiTiuaroBoii cucteme (bPC)

VYuebHnas padbora |Cymma  |Bumbl u pe3ysibTaThl OreHka B aTTecTaluu Bbanst
(BHIBI) 6amIoB  |yue6HOI paboThI (1Kaja U MoKa3aTesn OLCHUBAHNUA)

\Tekymas yueOnast |80 Pegepar 5 6ayutoB (TTOPOTOBOE 3HAYUCHUE) 5-8
pabota B cemecTpe 10 6anoB (MaKkCHMaIbHOE 3HAYCHUE)

(ITocemenue

3aHSTHI 110 JlaGopatopHsie pabotsl  |OT4yeT 1Mo MadopaTopHoii padore (18 36-72

paclucaHuio U OTYETOB):

2 6ansoB (BeIoHEHO 51 - 65% 3amanuii)

BBIMOJTHCHHE
3ananmii) 3 6anma (BeIOTHEHO 66 - 85% 3amanmif)
4 6asutoB (BoIorHEHO 86 - 100% 3amaHmin)
HToro no Tekyuieii pabore B cemecTpe 41 -80
IMpomexytounast |20 Pemenue 3anaum 1. 5 6ans10B (MOporoBoE 3HAUEHUE) 5-10
arrecranus (3a4eT 10 6ans0B (MakCHMaJIbHOE 3HAYCHUE)
C OLICHKOM) Pemenuie 3anaum 2. 5 6a10B (IOPOrOBOE 3HAUCHUE) 5-10
10 6ans0B (MakCHMaIbHOE 3HAYCHUE)
HTOro no npoMexXyTo4YHO# aTTecTalnu (3a4eT ¢ OLUEHKOi) 10-20

CymmapHas oneHka no aucuuniaune: CymMa 6aytoB TEKyIie 1 mpoMexyTouHoit artectarun 51 — 100 6.

B mpomMexyTouHOHN aTTecTalMi OLlEHKa BBICTaBisieTcss B BenomocTh B 100-0anmbHOM
IIKaJjie ¥ B OyKBEHHOM DKBUBaJIeHTe (Tabnuia 5)
Tabauma 5 — CootHecenue 100-6aympHOM 1IKaIbl 1 OYKBEHHOTO SKBUBAJIEHTA OIICHKU

YpoBHU OCBOEHUS Ox3amen 3auem
Cymma HabpanHbIX z z
a0 JHACLUIUIMHBI U Oyenka byxeennwiii axeusanenm byxeennuwiii
KOMIIETEHITII IKBUBATICHM
86 - 100 [TposBHUHYTHIN 5 OTJIIHMYHO
66 - 85 [ToBbIIIIEHHBII 4 XOpOIIOo 3auTeHo
51-65 [ToporossIit 3 YAOBJIETBOPUTENBHO
0-50 IepBbIit 2 HEYJIOBJICTBOPUTEIIBHO He 3aureHo




5 MarepuajibHO-TeXHHYECKOe, MPOrPAMMHOE U Y4eOHO-MeTOoauYecKoe
o0ecrneyeHue TMCHUIIMHBI.

5.1 YueOHnas sureparypa

OcHognas yuebnas 1umepamypa

1. ®nax, II. MammaHOEe 0Oydenme. Hayka u HMCKYyCCTBO TOCTPOEHHS ajJTOPUTMOB, KOTOPBIE
W3BIEKalOT 3HaHuA U3 AaHHbix / I1. ®daax. — Mocksa : IMK Ilpecc, 2015. — 400 ¢. — ISBN 978-5-
97060-273-7. — Texct : snekTpoHHbIH / Jlanp : 3nekTpoHHO-OMOMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/69955. — Pexxum mocTyma: i aBTOPH3. TOIb30BaTEICH.

Jlononnumenvhas yuebnas numepamypa

1. I'magunun, 1. E. Texnonoruu mammuaHoro o0y4yenus : yueOHo-metoandeckoe nocoodue / I1. E.
I'magmma, K. O. bouenmna. — Cankt-Iletepoypr : HUY HUTMO, 2020. — 75 c.— Tekcr:
3JIeKTPOHHBIH // Jlanb : 3NEKTPOHHO-ONOIMOTEeYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/190885. — Pexum mocTyma: ajst aBTOPH3. MOJIB30BATEIEH.

2. llanes-1lIBapm, III. Mnen mamuuaOTo 00yueHus : ydeOHoe mocobue / I1I. [lanes-I1IBapi,
ben-/laBunlll. ; mepeBon ¢ anrmiickoro A. A. CiimakuHa. — Mocksa : JIMK Ilpecc, 2019. — 436 ¢c. —
ISBN 978-5-97060-673-5. — Tekcr : anekTpoHHbIi // JIaHb : 3JeKTpOHHO-OMOMMOTEYHasl cucTeMa. —
URL.: https://e.lanbook.com/book/131686. — Pexxum noctyma: 1uist aBTOPH3. TOJIb30BaTEEH.

3. baiimyparos, 1. P. MeToasr aBTOMaTH3any MalllMHHOTO 00y4eHwus : ydeOHoe mocodue / U. P.
Baiimyparos. — Cankr-Ilerepbypr : HUY UTMO, 2020. — 40 c. — Tekcr : a1ekTpoHHbIi // JlaHb :
3IeKTPOHHO-OubMoTeunas cucrema. — URL: https://e.lanbook.com/book/190871. — Pesxum moctyma:
JUIs1 aBTOPU3. MOJIb30BATENEH.

4. Makkunuu, Y. Python u ananus mganmeix / Y. MakKHHHHE ; TIEPEBOJ C aHTIHICKOTO A. A.
CrnunkuHa. — 2-0€ u3f., ucnp. u gorm. — Mocksa : JIMK Ilpecc, 2020. — 540 c¢. — ISBN 978-5-97060-
590-5. — Tekcr: osnexrtponnsiii// JlaHp : osnekTpoHHO-OmOnmoTeuHass cucrtema. — URL:
https://e.lanbook.com/book/131721. — Pexum gocTyma: Ajsi aBTOPHU3. MOIb30BATEIICH.

5.2 MarepuajibHO-TEXHHYECKOEe W  TPOrpaMMHOe obOecmevyeHue

ANCIHUIIJINHBI.

VY4eOHble 3aHATHUS M0 AUCHUIUIMHE MPOBOAATCS B yueOHbIX aynutopusx KI'TIM ®I'BOY
BO KemI'V:

410 Yuebnas aynutopus (MyJIbTUMEIUHHAS) IS TPOBEICHMS: 654079,

- 3aHATHH JIEKIIMOHHOTO THIIA; KemepoBckas

- IPYNIIOBBIX U MHIUBUAYAIbHBIX KOHCYJIbTAIIUN; 00J1acTh, T.
- TEKYIIEro KOHTPOJIS ¥ POMEXYTOUYHOH aTTeCTaIUH; HoBoky3Hretk,
Crnenuanu3upoBannas (ydeOHas) MeOellb: Jocka MeJioBasi, kadeapa, MOHOOJIOKH|IIP-KT
ayJUTOpPHBIE. Meramnypros,
O6opynoBaHHE: CTAIIMOHAPHOE - KOMITBIOTEP, SKPaH, IPOEKTOP. o. 19

Hcnone3yemoe nporpammHoe obecrnieuerne: MSWindows (MicrosoftimaginePremium
3 year 1o cyOuieH3noHHoMYy jgorosopy Ne 1212/KMP ot 12.12.2018 r. go 12.12.2021
r.), LibreOffice (cBoboano pacmpoctpansemoe 110), SAnnexc.bpaysep (oreuecTBenHOE
cBoOoHO pacnpocTpansiemoe I10).

WuTeprer ¢ obecnieuennem nocryna B DMOC.

508 JlabopaTopusi KOMIIBIOTEPHOTO MOJICIMPOBAHUS 654079,
VYuebnas ayauTopus (MyJIbTUMEIUHHAS ) 1J1s1 IPOBEACHUS: Kemeposckas

- 3aHATHH JIAOOPATOPHOI'O THIIA; 0071aCTh, r.
- CAaMOCTOSITETIbHOM paboThI; HoBoky3Heluk,

CriennanusupoBaHHas (yueOHas1) MeOernb: 10cKa MenoBasi, KaQeapa, CTONbI, CTYNbA.  |[IP-KT
OO6opynoBanue I TPE3SHTAIIMN YIeOHOTO MaTepHala: CTalOHAPHOE - KOMITbIOTEp|MeTamurypros,
MIPETIoIaBaTeNsl, MPOEKTOpP, IKPaH. o 19
JlaGoparopHoe 000pyZOBaHHE: CTALIMOHAPHOE — KOMITBIOTEPHI il oOydaromuxcs (18
IIT. ).

Hcnons3zyemoe mporpammuoe odecrnieuenne: MSWindows (MicrosoftimaginePremium
3 year no cyonuneH3noHHOMY noroBopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021
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r.), LibreOffice (cBobomHo pacnpocrpansemoe I10O), FoxitReader (cBobGomHO
pacnpoctpansemoe I10), Firefox 14 (cBoObomHo pacmpoctpansemoe 110),
SAnnexc.bpay3ep (oredecTBeHHOEe cBOoOOAHO pacmpoctpansiemoe I10), Opera 12
(cBobomuo pacmupoctpansemoe 110), Python c¢ pacmmpenusmu PIL, Py OpenGL,
(cBoOOIMHO pacnpoctpansemoe [10)

Hutepnet ¢ obecneuennem mocrymna B OMOC.

5.3  CoBpemeHHble npodeccMOHAIbHbIE  0a3bl  JAHHBIX H

HH(OPMALMOHHbIE CIIPABOYHbIE CHCTEMBI.

IMepeuvens CIIB u UCC no nucuuniimHe

1. Huadopmannonnas cuctema «OOMEPOCCUHCKUN MAaTEMAaTHUYECKUN MOPTAID», PEKUM
nocryma : http://www.mathnet.ru/

2. WapopMamuoHHAs cHcTeMa «ODKCHOHEHTa» - LEHTP WH)XEHEPHBIX TEXHOJOTHHA W

MO/JICIIMPOBAHUS, PSKUM JocTya :http://www.exponenta.ru

3. basa mannbix Science Direct (6osee 1500 sxypHanoB usnarensctBa Elsevier, cpenun
HUX M3JIaHUs 10 MaTeMaTHKe U nHPOpPMaTHKE), pexxum goctyma :https://www.sciencedirect.com

4. UCI Machine Learning Repository — peno3uropuii HabOpOB [JaHHBIX IS
MalMHHOTO 00y4eHus - http://archive.ics.uci.edu/ml/
5. IAPR Education Committee & ResourceS — KOJUIEKIMS CCBUIOK Ha

00pa3oBaresibHbIE PECYPCHI IO PACIO3HABaHUIO 00pa30B, MAIMHHOMY OOYYEeHHIO, 00paboTKe
CUTHAJIOB, 00pa0bOTKe M300paKEHUH ¥ KOMIBIOTEPHOMY 3pCHHIO, MOJJEp’KUBaeMast
MexnynapoaHou acconuanuen pacro3HaBaHus 00pazoB -
http://homepages.inf.ed.ac.uk/rbf/IAPR/index.php

6. Ilopranm mo WMHTENIEKTyalbHOMY aHANU3y NaHHbBIX, MOJJepkuBaeMblii [ puropruem
[Tarenxum-1lanupo - http://www.kdnuggets.com/

7. TlpodeccuonanbHblii  UHGOPMAIMOHHO-aHAIUTUYECKU  pPECypc, TMOCBALICHHBIN

MaI_HI/IHHOMy 06y‘leHI/II-O, paCH03HaBaHI/IIO 06p330B nu I/IHTeJIJIeI(TyaJ'ILHOMy aHam/By JAHHBIX. -
http://machinelearning.ru

6 Huble cBegeHus U (WIN) MATEPHAJIBI.
6.1. IlpumepHble BONMPOCHI M 3aJaHus / 3aJa4H I NPOMEKYTOYHOI
arrecTaluu

Teopemuueckue 6onpocwi

1. OcHOBHBIE OIpeieNIeH s MAIIMHHOTO 00yUYeHHs ¢ TOAKPEIUIeHneM. ATeHT, cpejia, Harpaja,
COCTOSIHUE, MTOJINTHKA, CTOUMOCTD, CKHJIKa, 3HaUeHNe (DYHKIMH, MOJIENb Cpe/ibl, 3HadeHne Q
(3HaueHue aeiictus Q).

2. llens MammMHHOTO 00yUeHUs ¢ moaKperneHueM. [IpuMepsl HCTIONIb30BaHUs.

3. AaroputMbl MalIMHHOTO 00y4YeHHs ¢ moaKperuieHneM. State-Action-Reward-State-Action
(SARSA).

4. ANTopUTMBI MAaIlIMHHOTO 00y4YeHHs ¢ moakperuieHrneM. Q-Learning.

5. Aaroputmbl MalIMHHOTO 00yueHHs ¢ moakperuieHrneM. Deep Q-Networks (I'my6okue Q-
CETH).

6. AITOpPUTMBI MAIIMHHOTO O0YYEHHUS C MOAKpEIUIeHuEeM. | eHeTHUeCKHe aarOpUTMBI.


http://www.exponenta.ru/
http://archive.ics.uci.edu/ml/
http://homepages.inf.ed.ac.uk/rbf/IAPR/index.php
http://www.kdnuggets.com/
http://machinelearning.ru/

7. AnrOopuUTMBI MaIIMHHOTO O0YYEHHUs C MOAKpeIuIeHueM. THnu3anus MeTo10B Ha on-policy u
off-policy.

8. JKaHbie 1 STICHIIOH-KaHbIe cTpaTterud. Cpena i SKCIIEpUMEHTOB. MeTo1 CpaBHEHUS ¢
MOJIKPETIIICHUEM.

9. Meton npecienoBaHus.

10. AjanTuBHbBIC CTPATEIHU HA OCHOBE CKOJIB3SIINX CPEIHUX.

Ipaxmuueckue 3a0anus

1. Peani3oBark penieHue 3a1a4yi 0 MHOrOPYKOM OaHAMTe ¢ moMoIbio anroputMma Q-Learning.
2. PeanmuzoBath peleHre 3a/1ayu 0 MHOTOPYKOM OaHAMTE ¢ MOMOIIIbIo anroputMa SARSA.

3. Peanu3oBarh pelieHue 3aadydl O MHOTOpPYKOM OaHIuTe ¢ momomisio anroputma Deep Q-
Networks.

4. PeammszoBath ¢ momomipto Q-Learning pemenue 3amaun: Ecte 30Ha a1t 0OydeHUs
OECIMIIOTHOTO TaKCH, KOTOPOE€ HEOOXOJUMO OOYyUUTh JOCTABIIATH MACCAKUPOB HA MApKOBKY B
yeThipe paznuunbie Touku (R,G,Y,B). 3agaua Takcu — moaXBaTUTh maccakxupa B OJTHON TOUKE U
BBICAJINTh €To B Apyroil. Peanmu3oBars paboTy Takcu co mrpadamu U Harpagamu: +20 oukoB 3a
YCIIEUIHYIO BBICAJKy Maccakupa M -1 OUYKO 3a KaKIbld IIar, 3aTpaueHHBIH Ha 3TO, TaKXkKe
npenycMorpeH mTpagd -10 OYKOB 3a KaXAyI0 HENPEIyCMOTPEHHYI IOCAZKy M BBICAJIKY
naccaxupa.

5. PeanmmzoBats ¢ momompio SARSA pemenne 3anaun: Ects 30Ha a1t 00ydeHus: 6€CITMIOTHOTO
TaKCH, KOTOpPO€ HEOOXOAUMO OOYYUTh JOCTAaBJIATh MAacCa)XUPOB Ha IAapKOBKY B YEThIpE
pasnuuable Touku (R,G,Y,B). 3amaua Takcu — MOAXBATUTH Maccakupa B OAHON TOUKE U
BBICAJIUTh €ro B Apyroil. PeanusoBars paboTy Takcu co mrpadamu U Harpagamu: +20 OukoB 3a
YCIICIIHYIO BBICAIKy IMaccakupa W -1 OYKO 3a KaKIbId IIar, 3aTpaueHHBId Ha 3TO, TaKXKe
npenycMorpeH mTpagd -10 OYKOB 3a KaXAyI0 HEMPEIyCMOTPEHHYIO IOCaAKy M BBICAJIKY
naccaxupa.

6. PeanmmuzoBats ¢ momoipio Deep Q-Networks pemienue 3amaun: EcTh 30Ha 1is 00ydeHus
OECITMIIOTHOTO TaKCH, KOTOPOE HEOOXOIMMO OOYyYHThH JOCTABIISATH MACCAKUPOB HA MAPKOBKY B
yeTelpe paznuunble Touku (R,G,Y,B). 3agaya Takcu — noaxBaTUTh Maccakupa B OJHON TOUKE U
BBICAJUTh €ro B Apyroil. PeanuzoBars paboTy Takcu co mTpadamu U Harpagamu: +20 OYKoB 3a
YCHENIHYH BBICAJKY IMaccaxkupa M -1 OYKO 3a KaXKAbld IIar, 3aTpadyeHHbId Ha 3TO, TAKXKE
npexycMoTper mrpad -10 o4koB 3a Kaxaylo HENpeoyCMOTPEHHYIO IOCaJKy M BBICAJIKY

naccaxxupa.

CocraBurenb (n): Pemernukona E.B., nonent




