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1. Iesn ocBoeHUs1 UCHUILTHHBI « OCHOBBI 001IIeH U IMHEHHOW anreOpb»:
-TMOJIy4YeHHE CTyIeHTaMHU 0a30BbIX 3HAHHUIM 00 OCHOBHBIX aNre0panyecKux cucTeMax;
-popMUpOBaHUE y CTYJIECHTOB OOIIEH MaTEMAaTHUYECKON KYJIbTYphl, B TOM YHCJE CIIOCOOHOCTH K
OCMBICIICHHOMY BOCIPHUSITUIO M BOCIPOM3BEICHHIO AaOCTPAKTHBIX ONpEAeNieHUuN, TeopeM U HX
JIOKA3aTeNbCTB, a TaKXKe CIOCOOHOCTH K CaMOCTOSITENIbHBIM aOCTPaKTHBIM MaTeMaTHYeCKHM
paccyXICHUSIM;
-popMUpOBaHHE y CTYICHTOB HABBIKOB HAy4HO-HCCIEIOBATEIBCKOW pPaboThl (COCOOHOCTH
CaMOCTOSITENIbHO JIOKa3bIBaTh IPOCTHIE YTBEPKACHHUSA, BBIABUIAaTh THIOTE3bl, MOATBEPKIaTh WU
OTPOBEPraTh UX, Pa3BUBATh MATEMATUICCKYIO HHTYHIIHIO).

2. MecTo AMCUMILIUHBI B cTpyKType OIT
Jucturmuaa «OCHOBBI 001 U TUHEHHOMN aJireOpbl» OTHOCUTCS K 00s3arenbHoi yact OI1.

JuctumimHa «OcHOBBI OOIIeH W JIMHEHHOW anreOpbl» uUMeeT (PyHAAMEHTaJIbHBIA XapakTep U
SBJISICTCS YaCThIO0 «MAaTEeMaTHUYECKOT0 LIMKJIa» 00pa30BaTeIbHON POrpaMMbl MarucTpaTyphl.

JucuumimHa B HEKOTOpOH (HE3HAUMTEIbHOW) CTENEHM OIupaeTrcsd Ha OaKallaBpCKUE JIOTHKO-
anreOpanyeckre TUCHMIUIMHBI 1O HampaBieHusM «MaremaTnkay u «MaTeMaTHKa U KOMIIbIOTEPHBIE
HayKu».

Jlns ycnenrHoro u3ydeHus AUCUUIUIMHBI « OCHOBBI O0IIel M JTMHEWHOH anreOpbl» HeoOXOIMMbI
«BXOJIHBIC» 3HAHUS W YMEHHUS B O0JacTH MAaTEMAaTHKH, IOIYYCHHBIE B TMpolecce OOydYeHHS TI0
nporpaMmme 6akajiaBpuaTa, B TOM YMCIIEe 00yJarouiics JOIKEeH

3HATH JIMHEHHYIO anre0py, TEOPHI0 MHOTOWJIEHOB M JJIEMEHTHI TEOPHH YHCIIOBBIX CHUCTEM B
o0BeMe CTaHJapTHBIX OaKaTaBpCKUX KypCOB MO COOTBETCTBYIOIIEMY HAIPABICHHUIO MOTOTOBKH,

yMeThb paboTaTh ¢ aOCTPAaKTHBIMH aJIreOpandeCKUMHU CUCTEMaMH,

HMeTh HaBBIKM MAaTEMAaTHUYECKUX pacCyKIECHHUM, JIOCTATOYHBIA YpPOBEHb MAaTE€MaTHYECKOU
KYJIbTYpBI.

3. Illianupyemble pe3yJbTaThl 00yYeHHs M0 JTHCHHUIIJIHHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIIOCOOCTBYET AUCHUIIINHA

Y4eOHbIM IUTAHOM TIIPpU OCBOCHHUM JIaHHOM JMCHMIUIMHBI MPEAyCMOTpeHO (OpMUpOBaHHE
crenyromux komnereHuni B coorserctsuu ¢ ®I'OC BO no jaHHOMY HanpaBiIeHHUIO MOATOTOBKU:

- obmenpodeccuonanpubie (OITK):

OIIK-1. CnocobOeH HaxoauTh, (HOPMYIHPOBATh U PELIaTh AKTyaJbHbIE M 3HAYUMbIE MPOOIEMBI
IIPUKJIATHOW U KOMIIBIOTEPHOM MaTEMaTUKH.

3.2. IlepevyeHb NMIAHHPYEMBIX Pe3yJbTATOB OOyYeHHs MO JHCHHUILUIMHE, COOTHECEHHBIX C
WHANKATOPAMH JOCTHKEeHHS] (POPMUPYEMBIX KOMIETEHIUH .

B pe3ynbrare 0cBOCHHS TUCIUILIHHBI 00yJaIOMIUIiCs TOJKEH:

3HaTh: QyHIaMEHTaJIbHbBIC IOHSATHS U HEKOTOPBIC PE3yIbTAThl (TEOPEMBI) C JOKA3aTEIbCTBAMH O
CIIEIYIOIUM pa3jeiaM MaTeMaTHKH M OOmIeil anreOpbl: dIeMeHTapHas TEOphsi MHOXKECTB, airedpa
BBICKA3bIBAaHUI W MPEJUKATOB, alreOpandyeckue CUCTEMBbl (IPYIIbl, KOJbLA, MO W JIMHEHHBIC
anreOpsl), Kiaccuueckas Teopus anredopandeckux ypasaenui (OT1K-1).

YMeTb: OCMBICIIEHHO BOCIIPUHHMATh U BOCIIPOM3BOJIUTH aOCTPAKTHBIC ONpEACICHUs, TEOPEMbI 1
JIOKa3aTeIbCTBA, JIOTHYECKH MBICIHTh, CAMOCTOSTENIBHO pPACCY)XKIaTh W JOKa3bIBaTh MPOCTHIC
YTBEPXKJIEHHUS B 00IacTH anreOphl, yCTAaHABIMBAThH JOTUYECKUE CBSI3M MEXKAY HNOHSATHIMH, KOPPEKTHO
(bopMyTHPOBATH U OCMBICIICHHO pemarth yueonble 3aaaun (OT1K-1).
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Baagerb: 10CTaTO4YHBIM YpPOBHEM MaTEMaTUYECKOM KYJIbTYpbl, HAaBBIKAMHM CAMOCTOSATEIBbHOMN
paboThl ¢ aOCTpaKTHBIMHU ANreOpauyecKMMHU CHCTEMaMM Ha OCHOBE INIyOOKMX 3HaHMH M HOCTOSIHHBIX
pPa3MBILUICHUI HAJ IIOCTABJICHHOW 3aJa4yeil, ONpPENEICHHBIM YPOBHEM MAaTEMaTH4YECKONM WHTYULIHH,
JIOCTaTOYHbIM YpPOBHEM HH(POPMALMOHHOM M Oubnuorpaduyeckoil KyJabTypbl B IpOLIECCE IOMCKA
HeoOxoaumoit nadopmanuu (OITK-1).

4. O0beM U coiepKaHMe TN CHUTITIHHBI

OOBbeM TUCIHMILIHHBI COCTaBIsACT 3 3aueTHbIC equHuIbl (108 akageMuyeckux 4acos).

4.1. Conep:kanue MAUCHUIUIMHBI MO pa3xenaMm (TeMaM), COOTHECEHHOe C BHIAMH H
TPYAOEMKOCTHI0 3aHATHIi JTeKIHOHHO-CEMHHAPCKOI0 THIA

O0beM MHOW KOHTAaKTHOH pabOThl M CaMOCTOSATEIBHOM pabOThl 00ydYaloOUIerocs MO TUCIMILIMHE
yKa3aH B Y4eOHOM ILIaHe 00pa30BaTEIIbHOM MPOrPaMMBI.

Paszensl (TeMbl) Bunpl 3anaruii, ux DOpPMBI TEKYIIETo
AVCUHILTHHEL o, 06}’? M (B ax.Hacax, mo KOHTPOJIsl yCIIEBAEMOCTH (110
Ne g ounoii popme oGyucHs) 04HOI PopMe 06yUeHHs)
n/n é 3aHsATHsA 3aHaTus .
JICKIIMOH- CEMHUHAPCKOTO q)OpMBI HpOMe)KyTOqHOH
HOT'O THIIA THIIA arrecranuuu
Ounas popma 0OydeHUs
1 | MHoOXecTBa M OTOOpaXKEHUS. 1 4 2
CpaBHEHHE MHOKECTB T10 OrnopHbIe KOHCIIEKTHI.
MOIIHOCTH [IpoBepka BBITIOTHEHUS
2 | Anrebpa BbICKa3bIBaHUHN H 1 4 2 JIOMAIHUX 3a/IaHHH,
anrebpa mperKaToB YCTHBIH OMpoc.
3 | I'pynmer m moarpynmet 1 4 2 KoHnTposabHbIe paboThI.
4 | T'omomopdusmbl 1 uzomoppusmer | 1 4 2
TPy
5 | I'pynisl moJCTaHOBOK, 1 4 2
KBa3UIIUKINICCKIE TPYIIIBI
6 Komnbia, mons, TuHEHHEBIS 1 4 2
IIPOCTPAHCTBA U JIMHEHHBIE
anreOpsbl.
7 | AnreOpandeckue 3JIeMEHTHI U 1 2 0
anredpanvecKue paciiupeHus
ToJIEN
Wroro mo nucuuruimnae 26 12 3auer

4.2. Pa3BepHyTO€ ONMCAHUE COAEPKAHMS AUCHMILUIUHBI N0 pa3ienaM (TeMam)

1. MHuoxecTBa U oTo0pa:keHusi. CpaBHeHHe MHOKeCTB N0 MOIIHOCTH. [loHsATHE MHOXECTBa.
Onepaunu Hajg MHokecTBamMu. [lonstue oroOpaxkeHus. B3aumMHO oJHO3HAYHBIE OTOOpaKEHUS.
YMmHOXkeHune otobpaxenuil. OOpatumblie 0TOOpakeHUsl. PaBHOCHIIBHOCTE 00paTUMOCTH OTOOpaKEHUS U
€ro B3aUMHOW OJHO3HayHOCTU. PaBHOMoOIIHBIE MHOXkecTBa. CueTHble MHOXecTBa. HecueTHOCTh
MHO’KECTBA JIEUCTBUTEIbHBIX Uncell. KOHTHHYyanbHbIE MHOKECTBA. 3aME€YaHUE O KOHTUHYYM-TUIIOTE3€ U
nepBoii mpobieme ['nunpbepra.
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2. Anre0pa BbIcKa3bIBaHMIi W aaredpa mnpegukaroB. Omepanuy HaJx BbICKa3bIBAHUSIMU
(oTpuLaHKe, KOHBIOHKLUS, TU3BIOHKIUS, UMIUTHKaLUs ). DopMysisl alreOpsl BbICKa3bIBAaHHM, TOTHUYECKH
oOmie3naunmMble  (opMyiiel, paBHOCHIbHBIE (opmynsl. [Ipenukarsl. HaBemmBanue KkBaHTOpa Ha
npeauKar.

3. I'pynnbsl u moarpynnsl. Ilonstue OuHapHOW anreOpanyeckoil omepauuu. OmpeneneHnue
rpynmnsl. MyabTUIIIMKAaTUBHAsA U aJJIMTHBHAS 3allUCh IPYNIIOBON omepauuu. AGeneBsl U HeaOeneBbl
rpynmnbl. Koneunsie u 6eckoneunsie rpynmbsl. [Ipumepst rpymnmn. Omnpenenenue noarpynmnsl. [Ipumepst
noarpynn. Onucanue NOArpyNn aAAUTUBHON IPYIIIbI LEbIX YUCE].

4. Tomomoppusmbl u wuzomoppusmsl rpynmn. Ilonarue romomopdusma rtpynn. SAxpo
romomopusma. CpoiictBa romomopdusmoB rpymn. [lonsrue usomoppuszma rpynn. HMzomopdHbie
rpyninsl (onpeneaeHue u npuMepsl). Bioxenus rpymnm.

5. I'pynnsl NoACTAHOBOK M KBa3HLIMKJIMYecKHe rpynnbl. [IoHsTHE MOICTAHOBKU. Y MHOXKEHHE
nojacraHoBok. OOpaTHasi mojicTaHOBKa. ['pynna noacraHoBoK. Pa3iio)keHne MojCcTaHOBKU HA IMKIBI U
TPaHCHO3ULKU. J[ByNOpOXXIEHHOCTh TpyMIbl MOACTaHOBOK. Teopema Kaiau o0 BIOXKEHUHM KOHEYHOMH
TPyNIIBl B TPYHIy MOJCTaHOBOK. 3ameyanue o teopeme X. HelimMan o BIIOXKEHWH CUETHBIX TPYII B
nBynopoxxaéHuele. Kpasunmximueckue rpymmbl. [Ipo6iema O. 1O. IHlmuara o cymiecTBOBaHUU
HealelleBbIX KBa3UKOHEUHBIX TPYIIIL.

6. Koabua, noJs, JuHeliHble MPOCTPAHCTBA U JIMHelHbIe anredpsl. OnpeneneHue, NpUMEpPLl U
npocteie cBoiicTBa Kozeln. llonstue monkomnbia. OOpaTuMble 37eMEHTHl Koniblia. OmpeneneHue u
npuMepbl nosnel. [loHsTHe nuHEHHOro mpocTpaHcTBa M JIMHEHHOM anreOpel. [Ipumepbl nHHEHHBIX
anreOp. AnreOpa kBarepHHOHOB. Teopema @DpobOeHHMyca O KOHEYHO NOPOXKICHHBIX airedpax ¢
JIeJIeHHEeM HaJl TI0JIeM JIeHCTBUTENbHBIX YHCE.

7. Axaredpamyeckue J3jIeMeHTbI M ajredpamyeckue pacmmpenuss mnoJieil. Ilonsrue
areOpanyeckoro M TPAHCLEHJAEHTHOro 4ucia. TpaHCLEHACHTHOCTh uyuceldl T U €. Anredpanueckue
aneMeHThl Haj nosieM. CTpoeHHUe MPOCTOro anredpandyeckoro pacuImpeHus 1 3agaya 00 0CBOOOKICHUI
OT UPPALMOHATILHOCTH B 3HAMEHATEE.

5. O6pa3zoBarejibHbIe TEXHOJIOTHHI

TexHonorust npoOeMHOro O0y4YeHHsI — AEMOHCTpalMs Ha JIEKUUAX U MPAKTUYECKUX 3aHATHIX
npoOsieMHbIX cuTyauuil. [IpobiemMsl yueOHOro XapakTepa Kak npaBuiio GOpMyIHpPYIOTCS B BUJE 3a7a4 U
pelarTcs CTYJSeHTaMH CaMOCTOSTENIbHO M Ha MPAKTUYECKUX 3aHATUAX IO/ PYKOBOJACTBOM M IpHU
NOJJIEpKKE MpernojanaTens. Penienne Kaxxaon 3aJau — 3T0 HE TOJIBKO (DOPMYIIbI; OHO JIOJDKHO MUMETh
YETKYIO JIOTHYECKYIO CTPYKTYPY, CO/Iep’KaTh HEOOXOJMMbIE JOKa3aTeIbCTBA, MOSCHEHNS, KOMMEHTapuH,
CCBIJIKU Ha TEOPETUYECKUE (PaKTHI.

NHpopMallMOHHbIE TEXHOJOTMH: TEXHOJOTMH CMEUIAHHOTO OOYy4YeHMs, HCIIOJIb30BaHHE
KOMIIBIOTEPHBIX NPE3EHTAIN, 0OecriedeHe CTyIeHTOB TEKCTaMHU JIEKIIUI B 3JIEKTPOHHOM opMe.

6. YueOHO-MeTOAMYeCKOe 00ecneYeHne CaMOCTOSITeIbHOM padoThl 00y4aroLuXCcst

CamocrosiTenbHasi paboTa CTYACHTOB COCTOMT B CIEAYIOIIEM: eXEHEJeIbHOe padoTa ¢
PYKONMCHBIMU M 3JEKTPOHHBIMU KOHCHEKTaMM JIEKIUH (MaTepuasibl BBIJAIOTCS CTYAEHTaM IO Mepe
HE0OXOUMOCTH), U3YUEHHE JUTEepaTypbl yKazaHHOW B paszzaene 8 paboueil mporpamMmbl, BBIIOJIHEHHE
JIOMAIITHUX 3a/laHUH (3aJJaHUs BBIAIOTCS HAa KaXKAOM MPAKTHUYECKOM 3aHATUH, U, IPU HEOOXOAUMOCTH, B
CHUCTEME  DJIGKTPOHHOW  TOJAEpXKKH  oOpa3oBareiabHOro  mpouecca «MoH — yHHUBEPCUTET»
https://uni.ivanovo.ac.ru), moaroToBka K peUICHUIO 3a/1ad, NpeaiaraeMbix Ha 3adere (pa3paboTaHb
KOMIUIEKThI THITOBBIX 33/1a4), MOJATOTOBKA K 3a4eTy (BOMPOCHI U IPYTrUe MaTepHasbl IS CIa4yd 3adyera
JOCTYIIHBI KaXJJOMY CTYAEHTY Kak B OymaxkHoM Buje (B kab. 306 mepBoro yu. kKoprmyca) Tak U B
cucteme «MOH YHHBEPCUTETY).

7. XapaKkTepuCTHKAa OLICHOYHBIX CPeACTB /I TeKYLIero KOHTPOJIsl YCIeBaeMOCTH M
NPOMEKYTOYHOH aTTecTAUHN 00y4aloIUXCs M0 JUCIUIITTUHE
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HToroBoii (opmMoli KOHTPOJIA SBISAETCS 3a4ueT. 3a4eT MPOBOIMTCS IO UTOTaM TEKyHIed padOThI.
Ecnu cryneHT mocetun Bce JIEKIMOHHBIC 3aHATHUS M BBINOJIHWI BCE 3a/aydl y4yeOHOIro XapakTepa,
NpeUIOKEHHBIE paHee €My Ha NPAaKTUYECKUX 3aHATHAX, TO OH IOJIydYaeT OICHKY «3auTeHo». B
MPOTUBHOM Cllydae CTYACHT CcIaéT 3a4eT B YCTHOU QopMme — eMy MpeJuiaraetcsi OJUH WM HECKOJIbKO
BOMPOCOB M (MJIM) 3a/1a4, MO TeM TeMaM, KOTOpbIe MM HE OBLIM OCBOCHBL [lJis MOMy4YeHHs OICHKH
«3a4TEHOY» CTY/ACHT JIOJKEH OTBETUTH HA MPEUIOKEHHBIE €My BOMPOCHI U (WJIH) PEIIUTh MMOCTABICHHBIC
3agaun. CIECOK BOIIPOCOB U 3371a4 JIOCTYIIEH CTY/ICHTY 3apaHee.

8. YueOHo-MeTOoAMYecKOe H HH(OPMAIIMOHHOE 00ecneuyeHre JUCITHIIIMHBI

OcHoBHas nuTeparypa:

1.Koctpukun, A.W. Beeaenue B anreopy : yueOnuk / A.M. Kocrpukun. - M. : MITHMO, 2009.
Y. 1. OcHoBbl anrebpsl. - 273 c. - ISBN 978-5-94057-453-8 ; To e [DaeKTpoHHBIA pecypc].
URL:http://biblioclub.ru/index.php?page=book&id=63140

2. Koctpukun, A.W. Beeaenune B anredpy : yuebnuk / A.U. Koctpukun. - M. : MITHMO, 2009.
Y. 2. Jluneitnas anredpa. - 368 c. - ISBN 978-5-94057-454-5 ; To e [DneKkTpoHHBIN pecypc].
URL:http://biblioclub.ru/index.php?page=book&id=63144

3.Koctpukun, A.W. Beenenue B anredpy : yueOnuk / AWM. Koctpukun. - M. : MITHMO, 20009. -
Y. 3. OcHOBHBIE CTPYKTYpHI anreOpsl. - 272 c¢. - ISBN 978-5-94057-455-2 ; To xe [DnekTpoHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=62951

JononHuTenpHas IuTeparypa:

1.CoopHuk 3amau no anredpe : 3amaunuk / mox pea. A.M. Kocrpukun. - M. : MITHMO, 20009. -
404 c. - ISBN 978-5-94057-413-2 ; To xe [DnekrtponHbiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=63274

Pecypchl nHGOpMAIOHHO-TEICKOMMYHUKAIMOHHON ceTH « HTepHeT»:

Cucrema »5IEKTPOHHOM MOJAEPKKH oOpa3oBareiabHOro rmpouecca «Moil yHUBEpCHTET»
https://uni.ivanovo.ac.ru

OOmmepoccuiickuii MaTeMaTuaeckuii moptan http://www.mathnet.ru/

ITpodeccuonanbHbie 6a3bl JTaHHBIX U MHPOPMAIIMIOHHO-CIIPABOYHBIE CUCTEMBI:

OBC «YHuBepcuteTckas OnOIMoTeKa onaaitH» Www.biblioclub.ru

DnexTponnas oubnmoreka MBI'Y _http:/lib.ivanovo.ac.ru

Onexrponnsiii katagor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obOecrniedeHue: omepanuoHHas cuctema Microsoft Windows, maker o¢uCHBIX
nporpamMm Microsoft Office u(unm) LibreOffice, unrepner-Opaysep Microsoft Edge n(mwim) Yandex
Browser.

9. MaTepunajibHO-TeXHHYeCKOe o0ecneyeHue T CIUTITHHBI

VY4eOHble ayAUTOPUH:

- JUIS TIPOBEJICHUS 3aHATUH JIGKIMOHHOTO THMA C KOMIUIEKTOM CHEIHaTH3HUPOBAHHOW Y4eOHOMH
MeOenM M TEXHUYECKUMH CpEeACTBaMH OOYYEHHs, CIYXKallUMH JUIsl TPEeIOCTaBICHUsS Yy4eOHOM
uH(popMaluu O0JBIION ayIUTOPUN;

- 7 TpOBEACHUS 3aHATUH CEMHHAPCKOTO THIA, KOHCYJIbTAIMH, TEKYIIEro KOHTPOJs H
MIPOMEKYTOYHOW aTTECTAIIMH ¢ KOMIUIEKTOM CHEIHaIH3UPOBAHHON yU4eOHOH MeOeln U TeXHHYECKUMHU
CpeACTBaMU O0YYEHHS;

[Tomemenne 11t caMOCTOSATENBHOM pabOThI, OCHAIIEHHOE KOMILIEKTOM CICIHATN3UPOBAHHON
yueOHOIl MeOenu, KOMITBIOTEPHOW TEeXHUKOH ¢ BO3MOXKHOCTBIO MOJKIIOUEHHs K cetu «VHTepHeT» u
obecneuenuneM gocryna B DOC.

JleMoHCTpanoHHOE 000pyI0OBaHME: JOCKA, IIPOEKTOP AJIS MPe3eHTaLnH.
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ABTOpP(bI) padoyeil mMporpaMmbl JUCHUIIMHBI: TIpodeccop kadenpsl pyHIaMEHTATBHON
mareMaTuku MBI'Y, noktop ¢pusuko-mMaTemMarnueckux Hayk Azapos JImutpuit Hukonaesuu.

[TporpaMmma paccMOTpeHa U yTBEpiKIeHa Ha 3acenanuu Kadeapsl GyHIaMEeHTAIBHON MaTeMaTHKH

« 30 » aBrycra 2024 r., mpotokoin Ne 1.

[Tporpamma oGHOBIICHA
npotoko 3acenanus kapeapel Ne 1 or « 29 » aBrycra 20 25 T.

CornacoBaHo:
PykoBogurens OI1 B. H. Eropos
(ronmuce)
[Tporpamma oGHOBIICHA
MIPOTOKOI 3aceaanus kadeapnr Ne 0T « » 20 r.
CornacoBaHo:
PykoBogurens OI1 N.0. Gamunug
(mozryce)
[Tporpamma oGHOBIICHA
MIPOTOKOI 3aceanus Kadeapnl Ne OT « » 20 r.

CornacoBaHo:
PykoBogutens OIT N.0. ®Gamunus

(moanuce)




