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Merta Kypcy

dopmMmar Kypcy

KommneTtentHocTi OI1

[MporpamHi pesyabTaTu
HaBuyaHHS 3 OI1

O6csr Kypey

3arasibHa iHdoOpMalis PO AUCHUILIIHY

Iauunii Kypc Mae€ 3a MeTy CMCTeMaTUYHe BUK/IAJIeHHS 3aC00iB AMCKPETHOI MaTeMaTUKA K iHCTPYMEHTY MOJaHHSI Ta 06poOKM
indopmartiii B KoMIT’1oTepax, a TaKOX aire6poIoriyHNX MeTOiB PO3B’I3aHHS 3a/1au. [I0 KypCy YBIiIIIM Taki pO3/Iian SIK Teopis
MHOXMH i BiTHOIIIEHb, €JIeMEHTV MaTeMaTMYHOI JIOTiKM i KOMGiHaTOpHOTO aHasIi3y, Teopis rpadis, OyneBi GyHKIIII.

Iucuuiutina repenb6avyae MpoBeIeHHs JeKIiHMX, MTPAaKTUUYHUX 3aHSTh Ta KOHCY/IbTALIii. JIJIsl Kpalioro po3yMiHHS Ta 3aCBOEHHS
BUKJIaJIeHOTO MaTepiany AUCIUILIIHA Ma€ CYIPOBif, y BUIISIII eIeKTPOHHOIO HaBUaJIbHOTO Kypcy B cucTtemu A-Tutor
(https://dl.tntu.edu.ua). EnekTpoHHMIT HAaBYaJIbHMIA KypC Ma€ JIEKLi/AHMIT MaTepias, MpakTUUYHi po60TH, IPUKIAAY PO3B’ I3yBaHHS
MpaKTUUYHKX 3aa4, 3aBAAHHS /IS CAMOCTiifHOI poOOTH, MUTAHHS ITiICYMKOBOIO KOHTPOJIIO Ta CUCTEMY OLIiHIOBAHHS.

IHTerpasbHa KOMIIETEHTHICTb.

3maTHiCTb PO3B’A3yBaTy CKJIAHI CIIeliali3oBaHi 3a/1a4i Ta MPaKTUYHI Mpo6iemMu y raay3i KOMIT'I0TepHMX HayK abo y mmpolieci
HaBYaHHS, IO Tlepeadavac 3aCTOCYBaHHS TEOPilt Ta MeTOiB iHGOpMaIliiHIX TEXHOJIOTi i XapaKTepu3yeThCsI KOMITJIEKCHICTIO Ta
HEeBM3HAUEeHiCTIO YMOB.

3arajsibHi KOMITIETEeHTHOCTI

3K1. 3paTHicTh 70 a6CTPAKTHOTO MYUCIEHHS, aHATi3y Ta CUHTE3Y.

3K2. 3paTHicTh 3aCTOCOBYBATY 3HAHHS Y MPAKTUUYHUX CUTYaLisSIX.

3K6. 31aTHiCTh BUUTHCS Ji OBOJIOAIBATY CY4YaCHMMM 3HAHHSIMMU.

3K7. 3maTHicTh 10 TIOIIYKY, 06p0o6/eHHS Ta aHaIi3y iHhopMarlii 3 pisHUX IKepeJt.

CrnenianbHi (haxosi, npegMeTHi) KOMIIETEHTHOCTI

CK1. 3maTHicTbh 10 MaTeMaTUIHOTO (POPMYITIOBAaHHS Ta JOCTiIKyBaHHSI HEMIEPEPBHMX Ta IUCKPETHNX MAaTeMaTUIHUX MOAEJIe,
OGI'PYHTOBYBaHHS BMOOPY METOZIB i IMiIX0MiB 151 pO3B’SI3yBaHHSI TEOPETUYHMX i MPUKIAIHNX 3a[a4 y Taay3i KOMIT' IOTEPHMX HayK,
aHai3y Ta iHTepIpeTyBaHHS

ITP1. 3acTOCOBYBATM 3HAHHSI OCHOBHUX (POPM i 3aKOHiB aB6CTPaKTHO-JIOTIYHOTO MMCJIEHHSI, OCHOB METO0JIOTii HAYKOBOTO Ii3HAHHS,
dbopMm i MeTOniB BUITyUEHHS, aHaTi3y, 00pO6KM Ta cCMHTE3y iHpopMallii B IpegMeTHilt 06/1acTi KOMIT IOTEPHMX HayK.

ITP2. BUKOpPMCTOBYBATH CyJ4acHMIT MaTeMaTUYHMIA arlapaT HeIlepepBHOTO Ta AMCKPETHOTO aHali3y, TiHiliHOI anrebpu, aHaTiTUYHO]
reomeTpii, B mpodeciiiHiit MisyIbHOCTI JJ1s1 pO3B’SI3aHHS 3a/1a4 TEOPETUYHOTO Ta MPUKIAHOTO XapaKkTepy B MPOIIeci MPOeKTyBaHHS Ta
peatizaiii 06’ekTiB iHDopMaTH3aliii.

OuHa (meHHa) opma 3O00YTTS OCBiTH:

Kinpkicts kpenutiB ECTS — 4,5; nexuii — 36 rom.; HpaKTMUHi 3aHATTSI — 36 rof.; camocTiiiHa pobora — 63 rom.;



3aouHa ¢opMma 3100YTTSA OCBITH:

KinpkicTs kKpenutiB ECTS — 4,5; nexkuii — 6 rof.; IIpaKTUYHI 3aHSITTS — 6 Iof.; caMocCTiliHa po6oTta — 123 rom.;

Pik HaBuaHHsI — 1; cemectp — 2; OO60B’si3KoBa (/151 3M00yBayiB iHmIMX OIT MOXKe 6yTH BMOIPKOBOIO) UCIIUILIIHA;

O3Haku Kypcy

KiIbKiCTh MOAYMIB — 2;

IToTouHMIT KOHTPOJIb: MOAYJb 1, MOIY/Tb 2, pO3paxyHKoBa poboTa 1, po3paxyHkoBa pobora 2.

®opmMa KOHTPOIIIO . . .
[TimcyMKOBMIT KOHTPOIb: 3ajiK

KomIieTeHTHOCTI Ta
IVICIUIUIIHM, IO €
nepeayMoBOIO IIJIsI

BUBUEHHS

BuIlla MaTeMaTnKa

MarepianbHO-TEXHIUHE
Ta/abo indopmariiiHe MIPOEKTOP, MepeXka iHTepHeT 3 MOX/IMUBICTIO OCTYITY 10 CepefoBUIlla IUCTaHIIifiHOTO HaBYaHHs ATutor.
3a6e3MedyeHHs




CTPYKTYPA KYPCY

JIeKIifiHUIT KypC

Jlexuis 1. 3arajbHi ITOJIOKEHHS.
[MoHATTS MHOKXMHM, cTIocobM 3amanHs. [TizMHOKMHA, yHiBepcym. Omiepaliii Hag, MHOXWHaMu.. [liarpamu BeHHa.
Koprexk, nekapTiB J0OYTOK MHOKMH. Po361TTSI MHOKMHM. KOMIT'IoTepHe TTpe/icTaBaeHHS MHOXKMH.

Jlexuisa 2. BimHo1eHHS.
Bupau BigHoIIeHb. BimHolleHHST eKBiBasieHTHOCTI. Kiacy ekBiBasieHTHOCTi. PYHKIIiOHAIbHI GiHapHi
BimHOmeHHS. Bimoopaskenns i pyHkiii. Knacudikaris BimobpaskeHb. KomIiosuirist BimobpaskeHb.

Jlex11is 3. BiHOIIEHHST YaCTKOBOTO MOPSIAKY.

BigHOIIIEHHST YaCTKOBOTO, CTPOTOT0 MOPSAKY. Haiibinbumit Ta HaiiMeHIIit, MiHIMaIbHMIA Ta MAaKCUMAaJTbHMI
eJleMeHT MHOXKMHM. HalirpocTiii BacTMBOCTI YaCTKOBO YITOPSIIKO-BaHMX MHOKMHMeToz, TpaHcdiHiTHOT
inmykiii. Meton TpaHcdiHiTHOI IHAYKITI].

Jlexuist 4. Bimo6paskeHHSI MHOXKIH.
dyHKIioHaNbHI GiHapHi BigHOMEeHHS. BimobpaxkenHs i dynkiii. Kimacudikanis BimobpaxkeHb. YMOBM icHYBaHHS
ob6epHeHoi ¢yHKIii. Kommosuilis Bimo6paskeHb.

Jlex1iist 5. KombinaTopuka.
[paBwio cymu. [TpaBmio mo6yTKy. Uncio pisHux K — eleMeHTHUX MiAMHOXIH N — eJIeMeHTHOI MHOKMHM. Uncio
MiJMHOXMH JaHOI MHOXXVHU

Jlexuig 6.
ITepecTaHOBKM i PO3MIillleHHS YIIOPSIIKOBa-HMX MHOXMH. [lepecTaHOBKM 3 MOBTOPEeHHSIMM. Po3MileHHS
e/IeMeHTiB MHOXMHINA.

Jlexis 7.
Komb6iHartii eremeHTiB 3 moBTOpeHHSIMU. [IlepecTaHOBKM 3 MOBTOpeHHsIMU. BiHoM HbloToHa. .BmactuBocTi
6iHoMiabHUX KoeditieHTiB. [ToiHOMiabHa TeopeMa.

Jlexuis 8.
PekypeHTHi criBBigmHOmeHHS. Yncna @i6onauui. [ToatimoBHicTs cym. IToWTiIOBHICTh CTEIIEHIB HATYPATIbHUX
ymcest. PekypeHTHi piBHSIHHS. Po3B’s13yBaHHS JiHIIHUX OJHOPI-HUX PiBHSIHD 3i cTamMMu KoedirlieHTamu.




Temu 3aHSITh, KOPOTKUIL

3MiCT

Jlexuis 9.
BunukHeHHs Teopii rpadis. [Tpuknagu rpadosux mogeneit. OCHOBHI 03HaueHHs Teopii rpadis. CyMiKHICTh
BepIIVH, iIHIMIEHTHICTb BEPIIMH Ta pebep, cTermiHb BepiiHu. Jlesiki crierianabHi Buay rpadis.

Jlexisg 10.

Cnioco6m 3amaHHs rpa-GiB: MaTpUIl iHIMAEHII Ta MaTpULIA cCyMikHOCTi. Crtoco6u romaHHs rpadiB: CIIVCKA
map i cmmcky cyMmibKHOCTI. [ToHSTTST i30MOpdizmy rpadiB. A6cTpakTHMIA rpad i momiveHuit rpad. HeobxigHa i
IocTaTHs yMoBa izomopdismy. loBemeHHs HeizomopdHOCTI rpadiB Ha OCHOBI iHBapiaHTiB.

Jlexuis 11.
MapiipyTH, 1aHIIOTH, UK. [JOBKMHA MapIIpyTy. Bigganb Mixk BepiinHamu. 3B’ I3HiCTh Yy HEOPi€EHTOBAHOMY i
opieHTOBaHOMY rpadax. XapakTepucTUKM Mipu 3B’SI3HOCTI rpada.

Jlexuisa 12.
Eiineposi rpadu. Anroputm @nbopi. laminbroHosi rpadu. Teopema Ope. Teopema [Iupaka. KommnoneHTH
3B’s13HOCTI. PaHr Ta 1ukioMaruyHe uncio rpada. lepesa i micu.

Jlekig 13.
Anroputmu Ha rpadax. Anroputm Heiikerpu, dnoiina—Yopiiemia, Kpyckana, TIpuma.

Jlekuis 14.

[Tnocki Ta TuraHapHi rpadu. 3agava mpo yotupu papbu. [TpaBuibHe po3dapbyBanHs rpada. JJocTaTHS yMoBa
MOSKJIMBOCTI po3gapbyBanHs rpada y n +1 komip. Teopema XeiiByaa. I'inmoresa 4-x ¢ap6 . [IpakTuuHe
3acTocyBaHHS po3dapOyBaHHs rpadis

Jlekuist 15.
Bynesi pynkuii. O3HaueHHs, 3amanHs TabmuisamMu i popmynamu. IctotHi Ta QikTuBHI 3MiHHI. Po3kiaz 6yneBux
(byHKIIi 32 YaCTUHOIO 3MiHHUX.

Jlekirist 16.
I3’ I0HKTUBHI Ta KOH IOHKTUBHI HOpMaJibHi popmu. [Torinom JKerankina. Anre6pu 6yneBux GyHKIIii. Anre6pa
Byns. Anre6pa JKerankiHa.

Jlekmis 17.
3amkHeHi kimacy 6yneBux yHKiiit. Teopema ITocTta (KpuTepiii TOBHOTU cyCcTeMMU Oy/eBUX QYHKITil).
IMocraHoBKa 3amaui MiHimiszawii 6yneBux ¢yHkiii. MeTogu KyaitHa Ta Mak-Kiacki.

Jlekmis 18.
IMocraHoBKa mpobieMu KogyBaHHS, il 3HaUeHHs B iHbopmaTuili. AjndaBiTHe Ta piBHOMipHE KOIyBaHHSI.



IocTaTHi yMOBM OTHO3HAYHOCTI ayihaBiTHOTO KOMyBaHHS. BiiacTMBOCTI 0HO3HAUHOTO a/ihaBiTHOTO KOMyBaHHSI. 2 -
Hepisuicts Kpadta-Mak-Minnana. 3amada onTUMaaIbHOTO KOmyBaHHsI. Metoa @aHo 1Mo6yI0BY «eKOHOMHMX»
KomiB. Meton XaddmaHa mobymoBy ONTHUMAaTbHOTO KOAY.

PA3OM: 36 6

IIpakTHYHi 3aHATTS (TeMu)

[MpakTnyHe 3aHgTTS 1.

. . 2 1
OcHOBM Teopii MHOKMH. CIIOCOOM 3aJaHHST MHOKMH, 3[i/iICHEHHS OIlepalliii HaJl MHOKMHaMMU.
ITpakTuuHe 3aHATTS 2. 5
HexapTtiB 10OyTOK MHOXMH. BiHapHi BimHOmeHHSs. ['padik BigHOIIIEHHS
[TpakTnyHe 3aHATTS 3. 9
Bunu BigHoIIeHb. BimHolIeHHS eKBiBajeHTHOCTI. Kiacu ekBiBajsieHTHOCTI. MeTO MaTeMaTUYHOI iHAYKIIii.
[MpakTnyHe 3aHATT 4. 9
@yHKIiOHATbHI 6iHApHi BimHOMeHHs. Bimobpaxkenns i dynkuii. Knacudikarist Bimo6paskeHb.
ITpakTUUHe 3aHATTS 5. 5 1
OcHoBHe mpaBujI0 KoMbiHaTopMKu. Yncao koM6iHallii 3 n e;eMeHTiB 110 K. Une/Io migiMHOKMH JaHOT MHOXKIHHA.
[TpakTnyHe 3aHATT 6. 9
ITepecTaHOBKM i pO3MillleHHS YIIOPSIIKOBaHMX MHOKMH,
[IpakTuUHe 3aHATTS 7. 9
ITepecTaHOBKM 3 TIOBTOPEHHAMM, KOMOiHaIlii eJleMeHTiB 3 TOBTOPEHHIMIA.
[MpakTuyHe 3aHATTS 8. 5

binom HeloToHa. BiractuBocTi 6iHOMiaibHUX KoedilieHTiB. MeTo peKypeHTHMX CITiBBiJHOIIIEHb.

[MpakTuuHe 3aHATTS 9.
Po3B’s13yBaHHS JIOTIYHMX 3a71a4 3 BUKopucTaHHSIM rpadis. Knacudikaiiist rpadis. Omnepairii Hag rpadamu. 2 2
I3omopdism rpadis.

[MpakTtnyHe 3angarts 10.
CremneHi BepuinH rpada. Criocobu 3amaHHs rpadiB. MaTpuilsg CyMisKHOCTI Ta iHI[MIEHTHOCTI




[MpakTnyHe 3augrtTs 11.
MapruipyTu Ha rpadix. lnsx KoHTYp, MK, JaHIor rpada. EkciieHTpucuTeT, pagiyc, AiamMmeTp, IeHTP.

[MpakTuyHe 3aHATTS 12.
Anroputmu Ha rpadax. Anroputm [Ipuma. Anroputm Kpyckana

[TpakTnyHe 3augaTTs 13.
Knacudikamuis rpadis .Eiineposi rpadu. Anroputm ®@nbopi. FaminsroHoBi rpadu. Anroputm JeiikcTpu.

[IpakTuyHe 3aHATTS 14.
Yucnosi xapakrepuctuku rpadis. LiukiomatnuHe unciio rpada. XpomaTtuyHe uncio rpada. limoresa 4otTupbox

dapb.

ITpakTuuHe 3aHATTS 15.
Bynesi gyHKIii Ta criocobu ix 3amaHHs. Tabmuili ictTMHHOCTI 6y/1eBUX QYHKIIIT

[MpakTuyHe 3aHATTS 16.
Jloriuni popmynn. ITonBiliHicTs popmys GyneBoi anre6pu

IMpakTnyHe 3augaTTs 17.
113’ IOHKTYBHI Ta KOH IOHKTMBHI HOpMasbHi popmu. JOH®. IKHD

[TpakTuyHe 3aHITTS 18.
Minimisarrist 6yneBux ¢yHKiiii. Metoa kapt KapHo, meton Maxk-Kiacki, MeTo/ TOC/IiTOBHOTO 3aCTOCYBaHHS
3aKOHIB aJreopu JIOTiKu.

PA3OM: 36

IHIII BUAA POBIT

Po3paxyHkoBa po6ora 1

Temu, KOPOTKMIA 3MiCT
Po3paxyHkoBa po6oTa 2




Indopmariiridi gkepesa ajisi BUBYEHHS KypCy

1. Hikombewkuit 10.B, TTaciunuk B.B, Illep6una F0.M. [IuckperHa matemaTtuka. — K.: BumaBunuua rpyma BHV, 2007. — 368 c.

2. Kpusnit C.JI. [IuckpeTHa MaTeMaTMKa: MAPYIYHNK IJ1s1 CTYAEHTIB BUII. HaBY. 3aKkj1.— YepHiB1i-Kuis: BugaBununii nim «bykpek», 2014. — 568 c.
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5. Kenneth H. Rosen. Discrete Mathematics and Its Applications. McGraw-Hill, Inc, 1988.

6. basuneuu JI. [IickpeTHa MaTeMaTHKa y IpUKIaAax i 3agavax : miapyunuk / JI. basunesuu. — JI. : Bugaseip 1. E. Ynkukos, 2013. — 487 c.

7. Kapuayx T. O. Berym g0 auckperHoi marematuku / T. O. Kapnayx, A. B. CraBposcbkuii. — K. : BITL “KuiBcbkumii yaiBepceuret”, 2006. — 113 c.

8. BoguHapuyk 10.B., Oniiinuk B.B. OcHoBu auckpetHol maTemaTuku: HaBu. moci6. —K.: Buz. gim gim “Kueo-Mormisincbka Akagemis, 2009.

TMoniTrKa KOHTPOJTIO

IToniTnKa momo
KOHCY/IbTYBaHHSI

IToniTKa momo
IepecKIagaHHs

ITomiTHKa momo
aKaJeMiuHoi
JI0OPOYECHOCTI

IToniTnKa momo
BifgBigyBaHHS

IMomiTuku Kypcy

BUKOPMCTOBYIOTHCS Taki 3aCO0M OI[iHIOBAHHS Ta METOIM T€MOHCTPYBAHHS pPe3y/IbTaTiB HABUAHHS : TOTOYHE OMUTYBAHHS,
TEeCTYBaHHS ; BUKOHAHHS iHAMBiAyaJIbHUX 3aBIaHb Ta ITPe3eHTAlliil; OI[iHIOBaHHS Pe3y/IbTaTiB BUKOHAHUX CAaMOCTilfHMX PoOiT; 6ecimyu
Ta 0GTOBOPEHHS MPOOIEMHMX MMUTAaHb; AMCKYCil; iHAMBiTyaabHi KOHCYIbTAIlii; ek3aMeH. MOK/INBUI PEKTOPCHKIIT KOHTPOJIb.

KoHcynbTallii Ipyu BUBUEHHI IVCIUILIIHY ITPOBOASITCS 3TiIHO 3aTBepmkeHoro Ha Kadenpi MH. KoHcynbTyBaHHS IependavyeHo sIK
OYHO ,TaK i 3 BUKOPUCTAHHSIM PeCypCiB eJIeKTPOHHOTI'O HaBUaJIbHOTO KypCY Y CepeOBUIIi eJIeKTPOHHOTO HaBYaHHS YHiBEPCUTETY.

CTymeHT Ma€ IpaBo Ha TOBTOPHE CKJIaJaHHS MOAY/IbHOTO KOHTPOJIIO 3 METOI0 MiABUIIEHHS PEIATUHTY MPOTSATOM TVDKHS TiCs
CKJIaIaHHST MOZYIbHOTO KOHTPOIIO 3a rpadikom. [TepeckinasaHHs eK3aMeHY BiiOyBaeTbCsl B TepMiHM, BU3HAUeHi rpadikom
OCBiTHBOTO TIpOlIecy. 3mo6yBay BO Mae rpaBo Ha 3apaxyBaHHS Pe3y/IbTaTiB HABYaHHS 3100yTUX y HepopMasbHiii un iHpopMaabHiii
OCBITi.

IMpu ckIagaHHi yciX BMIiB KOHTPOIIO Y CEPEeIOBUII €JIEKTPOHHOTO HaBYaHHS 3aBXKIM aKTUBYETHCS CUCTEMA PO3ITi3HABaHHS 0CO0M,
0 CKJIa7a€ KOHTPO/b. Yci mpakTuuHi po6oTtn y EHK mepeBipsitoTbest BOymoBaHoo cuctemoro AHTUILIariaT. [lpu ckmaganHi ycix popm
KOHTPOJTIO 3a00pOHSIETHCS CIVICYBAHHS, Y TOMY UMCTi 3 BUKOPUCTAHHSIM CydYacHUX iHpopMalliifHMX TeXHOJIOTIIA.

BimBigyBaHHS 3aHATH € 060B’SI3KOBMM KOMITOHEHTOM OCBIiTHHOTO IIPOIIecy. 3a HasIBHOCTI MOBAKHMX MIPUUMH (HAIIPUK/IAI, XBOpooa,
0C006/IMBi IMOTPEOU, BiIpsIsKEHHS, CiMeliHi 06CTaBUHM, yU4acTh Y ITporpaMax akaJeMiuHOi MOGiTbHOCTI TOI0) HABYAHHST MOXKe
3AilicHIOBATUCS 3a iHAMBiAyaTbHUM TpadikoM, MOTOMKEHNM 3 TIeKaHOM (aKyJbTeTy.



CHUCTEMA OLIHIOBAHHS

Po3nogin 6astiB, AIKi OTPMMYIOTh CTYAEHTH 3a KypC

IMigcymkoBwmit Pa3zom 3
Mopyns 1 Mopynp 2 ey .
KOHTPOJIb JUCHUTLTIHU
AyIMTOpHA Ta caMOCTiiHa po6oTa AyIMTOpHA Ta caMOCTifiHa po6oTa OnHa Tpers Bif cymu
6astiB, HabpaHUX
TeopeTtnuHmii Kypc TeopeTnuHmii C
P P IIpakTMYHA po6oTa e OP IIpakT4Ha poboTa 37106yBateM BIPOROBK 100
(TecTyBaHHS) (TecTyBaHHS) cemecTpy
15 25 15 20 25
K-1b K-Tb
N? jexii Bunu pobit . N? nexirii Buau pobit .
6asiB 6astiB
KoHTponbHO- KonTtponbHo-
Tema 1-8 15 Tema 9-18 15
MOAY/IbHA po6oTa MOZIy/IbHa PoboTa

Po3paxyHKoBa po6oTa 10 Po3paxyHKoBa po6oTa
1 2



Po3noain onmiHOK

Cyma 6aiB 3a HABYAJIbHY JisSI/IbHICTH IlIkana ECTS O1iHKa 3a HaIliOHAJIbHOIO IIKAJIO0

90-100 A 3apaxoBaHO

82-89 3apaxoBaHO

75-81 3apaxoBaHO

67-74 3apaxoBaHO

60-66 3apaxoBaHO

35-59 He 3apaxoBaHo

1-34 He 3apaxoBaHoO

3aTBepaykeHO pimeHHSIM Kadenapy MH, mpoTokosn N21 Bim «30» cepriast 2024 poky.

[TOT'O/I>)KEHO
T'apaHT OCBITHBOI IIPOrpaMy KaHI. TEXH. HAayK, TOoLeHT Kadempyu KH
Jecas IMUTPOLIA




