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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[ensaMu OCBOCHUST TUCHUTUIUHBI (MOAYJISA) SBJISIIOTCSL:

- O3HAaKOMJICHHE CTYJCHTOB C OCHOBHBIMH, HauOoyiee€ THUIUYHBIMU
MaTeMaTUYeCKUMUA MOJEISAMU U HJESIMHU, BCTPEUAIOLIMMUCI B COBPEMEHHOM
€CTECTBO3HAHUU;

- YCBOCHHUC Ba)KHEHIIINX KOHHCHHI/Iﬁ COBPCMCHHOI'O €CTCCTBO3HAHUA

- IOBBIIIEHUE OOIEHAYYHOTO U OOLIEKYIBTYPHOI'O YPOBHS CTYIE€HTOB.

3ajavyaMu JUCLUIUIMHBI SBIISIOTCS:

- (popmHupoBaHUE TUYHOCTU CTYACHTA, PAa3BUTUE €T0 MHTEJUIEKTa U YMEHHUS
JIOTUYECKH U aJITOPUTMHUYECKH MBICIUTh, (POPMHUPOBAHHE YMEHMHA U HAaBBIKOB,
HEOOXOAUMBIX IPU  NPAKTUYECKOM  IPUMEHEHUU TEOPUU  KOHLEHIUU
COBPEMEHHOI'0 €CTECTBO3HAHN,

- popMHUpOBaHUE HABBIKOB PEIICHUS 3a/1au.

2. Ilnanupyembie pe3ynbTaTbl 00yUEHHS O JUCHUILUIMHE (MOIYJIIO).

[lepeyenr GopMHUpPYyEMBIX pe3yJbTaTOB OCBOCHUSI 0Opa3oBaTEIbHOM
porpamMmbl (KOMIIETEHIIUI) B pe3yibTaTe 00yUeHus 10 AUCHUILIUHE (MOIYJIIO):

ITIK-4 - YMeTh CTaBUTH 1IEJIM CO3AaHUS CUCTEMBI, pa3padaTbiBaTh KOHUEIIUIO
CUCTEMBI U TpeOOBaHUS K HEH, BBIMOIHATH AEKOMITO3ULIMIO TPEOOBAHUMN K CUCTEME.

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJII0 ) IPEIoIaraeT, 4YTo 1Mo ero pe3yibTaraM
oOyyJarommiicst Oyier:
3Harth:

- OCHOBHBIC KOHICIIIIUKY COBPEMCHHOI'O CCTCCTBO3HAHU A,
- MCTOJOJOTNYCCKHUEC ITPUHIUIIBI COBPEMCHHOTI'O €CCTCCTBO3HAHM .

YMmeTh:

- (opMynHpoOBaTH TOCTAHOBKY 3aJa4i U U3JIaraTh €e.

Baaners:

- AQHAJW30M M CPAaBHEHHEM HWMEIONIMXCS METOJOB W CPEIACTB PEIICHUS
MPUKIAIHBIX 33/1a4;

- METOJ0JIOTHYECKUMH TIPUHIIMITAMH COBPEMEHHOTO €CTECTBO3HAHMSI.
3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. Obmas Tpy10eMKOCTh JUCITUTUTHHBI (MOTYIIS).

OO6mast TPYIOEMKOCTh AUCIUIUIUHBI (Momayisi) coctaBiasier 3 3.e. (108
aKaJieMMYEeCKuX Jaca(oB).



3.2. OOvem mucuuIUIMHBL (MOAyJnsi) B (OpMe KOHTAaKTHOM pabOThI
oOydJarommxcss ¢ TEJarorTHYeCKUMH  pa0OTHHKaMU W (WIH)  JIUIAMH,
MPUBJIEKAEMBIMH K peain3anun 00pa3oBaTeIbHOM MporpaMMbl Ha UHBIX YCIOBUSX,
IIPU MPOBEJICHUHN YUE€OHBIX 3aHITHI:

KomnaecTBo yacoB

Tun y4eOHBIX 3aHTHIA
Bcero | Cemectp Ne7

KonrtaktHas paboTa mpu npoBeieHIH YUeOHBIX 3aHATHH (BCETO): 80 80
B Tom uucne:

3aHATHS JICKIUOHHOTO THIIA 48 48
3aHATHS CEMUHAPCKOTO TUTIA 32 32

3.3. O6bem auCHMIUIMHBI (MOAYJsi) B (opMe caMOCTOATENbHOU pPabOThI
oOyyarommxcsi, a Takke B (¢opMe KOHTAKTHOM pabOThl OOyYaromuxcs C
nearoruaeckKuMu pabOTHUKAMHU U (WIIH) JIUIIAMU, IPUBIIEKAEMBIMU K peau3aiiu
oOpa3oBaTeNpbHON TporpaMMbl HA HWHBIX YCIOBHUSX, TpPU MPOBEICHUU
IPOMEKYTOUHOM aTTeCTAIlMK COCTaBIIsAET 28 akaJleMUUeCcKuX yaca (OB).

3.4. ITpu oOy4eHnH 0 UHAUBUAYAJIbHOMY YYEOHOMY ILJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O0y4e€HHH, 00bEM NUCIUIUIMHBI (MOIYs1) MOXKET OBITh peaiu30BaH
MOJIHOCTBIO B (POPME CaMOCTOSITENBHOW padOThl 00yUaroIuUXCs, a TAaKKe B (hopme
KOHTaKTHOW paOOThl OO0yyaroluxcs ¢ MEeIaroru4ecKMMU pabOTHUKaMU U (WMJIN)
JUIAMH, TIPUBJIEKAaEMbIMH K peau3aluu 00pa30BaTeIbHON MpOrpaMMbl Ha MHBIX
YCIJIOBHSIX, IPH IPOBEAEHUH IPOMEXYTOYHOM aTTECTALINN.

4. ConeprxkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

/ TemaTuka NTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE
/1

1 |duckperHble u HenpepbIBHbIE MOAenU. KoHTHHYanu3anus 1 JUCKpEeTU3alus B MOACIAX

€CTECTBO3HAHUSA
PaccmarpuBaembie BOIPOCHL:

- Iepexo]] OT TUCKPETHBIX MOJIeNeil K HePephIBHBIM U 00PaTHO.
2 |YpaBHEHMS MEXaHUKHU OJJHON MaTepHUaIbHOI TOUKH.
PaccmarpuBaembie BOIPOCHL:

- YpaBHCHUS NBUIKCHNA B KOHCEPBATUBHOM M HCKOHCEPBATUBHOM CJIydasX.

3 |YpaBHeHHsI MEXaHUKH MaTepHaIbHON TOYKH. MHOTOMEPHBI CITydaii
PaCCManHBaGMLIC BOIPOCHI:
- YpaBHCHU NBUIKCHHA B KOHCEPBATUBHOM CJiIy4dac.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

YpaBHEHUs] MEXaHUKU CUCTEM MaTepHUaIbHBIX TOYeK. OTHOMEPHBIN ciyuait
PaccmarpuBaembie BOIIPOCHL:
- YpaBHCHU NBUIKCHHA B KOHCEPBATUBHOM CJIydac.

5 |YpaBHEHUS MEXaHUKH CHCTEM MaTEpUAIbHBIX TOYCK. MHOTOMEPHBIN ClTydai
PaccmarpuBaembie BOIIPOCHL:
- YpaBHEHHUS ABVKEHUS B KOHCEPBATUBHOM CIIy4ae.
6 |Ilons u yacTunpl. CIJIONIHBIE U AUCKPETHBIE CPEIBL.
PaccmarprBaeMbie BOTIPOCHI:
- CBA3b JUCKPETHOTO ¥ HENPEPBHIBHOI'O MOJEIMPOBAHMS.
7 |IIpyHIMI HAUMEHBIIETO NEHCTBUS — BO3HUKHOBEHHUE U YHUBEPCAIbHBIA XapakTep
PaccmarpuBaembie BOIIPOCHL:
- YHUBCPCAJIBbHOCTb MOJACIUPOBAHUSA.
8 |[IpuHIMIT HAUMEHBIIETO JCHCTBUS B ONITHKE — 3aKkoH Depma u 3akoH CHenyca
PaCCManHBaeMBIe BOIPOCHI:
- CBA3b € IIPUHIUIIOM HAUMCHBIICTO HeﬁCTBHﬂ B MCXAaHHKC.
9 |[IpuHIMIT HAUMEHBIIETO JCHCTBUS B MEXaHUKe — 1oaxo1 MormepTion, Jlarpamka u
I'amunpTOHA
PaccmaTtpuBaeMble BOIIPOCHI:
- CBA3b MCXKAY Pa3JIMUYHBIMU IOAXOAaMH K IMTPUHIUITY HAUMEHBIICTO L[eﬁCTBPI)I.
10 |YpaBHenue Diinepa ans GyHKIMOHATIOB PAa3IUYHOTO BUAA
PaCCManHBaeMBIe BOIPOCHI:
- METOZbI PELIEHUS YpaBHEHUs Dilnepa.
11 |IIpeobpazoBanue JlexaHnapa 1 €ro cBsi3b C raMUJIbTOHUAHOM
PaCCManHBaeMBIe BOIPOCHI:
- IOCTPOCHUEC raMUJIbTOHHAHA.
12 |®wusuyeckuii CMBICI TaMHJIBTOHHAHA B MEXaHUKE
PaccmarpuBaembie BOIPOCHL:
- (husnueckas MHTEpIpETALHS TAMIJIbTOHHAHA.
13 |lamunbTOHOBA CHICTEMa ypaBHEHHHA
PaCCManPIBaeMBIe BOIPOCHI:
- CBOMCTBA FraMHJIBTOHOBEIX CHCTEM ypaBHeHHﬁ.
14 |MuTerpanpHblil MHBapHaHT IlyaHnkape
PaccmarpuBaembie BOIPOCHL:
- IOCTPOEHUE UHTErpaabHOro nHBapuanta Ilyankape u ero cBoiicraa.
15 |VYpaBuenue JlnyBumis
PaCCManPIBaeMBIe BOIPOCHI:
- pCIICHUEC YPABHCHUS .HI/IyBI/IJ'IJ'Iﬂ JJIA 3aJaHHOT'O q)aSOBOFO IIOTOKA.
16 |3akoH COXpaHEHHS U €T CBS3b C YPaBHEHUSIMU TUPDY3UH U TETIONPOBOTHOCTH.
ITOCTAaHOBKA KPAEBBIX YCIIOBUM.
PaccmarpuBaembie BOIPOCHL:
- MaTeMaTH4ecKrue MoaeH JudQy3un IpH pa3nuIHbIX BapraHTax 3akoHa Dypee.
17 |Pa3pbiBHBIE pelIeHHS] — yAapHbIE BOTHBI
PaccmarpuBaembie BOIPOCHL:
- aBTOMO/ICJIbHBIC PCUHICHUS;
- cootHouIeHue ['roronuo.
18 |OcobeHHOCTH pacpOCTpaHEHHS BOJH B TIPOCTPAHCTBAX Pa3HOI pa3MepHOCTH

PaccmaTprBaemble BOIIPOCH:
- popmyier Hanambepa, Kupxroda u ITyaccona.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

19

YpaHenus MakcBenna - QyHIaMeHTaIbHbIC YPAaBHEHUS DJICKTPOINHAMUKA
PaccmarpuBaembie BOIIPOCHL:

- IepBasi rpymma ypaBHeHU MakcBena;

- BTOpas Tpylna ypaBHeHUI MakcBesuia.

4.2. 3aHATUS CEMHUHAPCKOTO THIIA.

HpaKTI/I‘IeCKI/IC 3aHATHUA

/o

Tematuka MPAKTUYICCKUX 3aHATHH/ KpaTKO€ COACPKAHUEC

IlepBas rpymmna ypaBHeHU cucTeMbl MakcBeiia, Kak ClIeCTBUE 3aKOHA HEPAa3PbIBHOCTH
B pesymnbprare BRIOTHEHHUS 33/TaHUH CTYJCHT IPHOOPETaeT HABBIKH PEIICHHUS 3a/1a4 110 TOCTPOCHHIO
MAaTEMAaTUYCCKUX MOHGHGP‘I QJICKTPOANHAMUKH IIPU OTCYTCTBHUU TOKOB U 3apAA0B

Juddepennmansapie ypaBHEHHs BTOporo nopsiaka. [lepseie naterpansl. [loHmkenue
HopsiAKa

B pesynbraTe BHINOJIHEHHS 33/1aHUH CTYJEHT TPUOOPETAET HABBIKU PELICHUsS 3a1a4 [0 OCTPOSHHUIO
pelieHuil ypaBHEHUH BTOPOTo MOpsiaKa

Cucremsl nuddepeHanbHbIX ypaBHeHUH. Da30Bble MOPTPETHI
B PE3yJIbTAaTC BBINIOJTHCHUA SaI[aHI/Iﬁ CTYACHT HpI/IO6p€Ta€T HaBbIKH PCIICHUS 3a/1a4 110 IOCTPOCHUTIO
(ha30BBIX TTIOPTPETOB

dusznuecKkas HHTEPIPeTaus CUCTeM TU(GepeHIaIbHBIX YPaBHEHHH Ha TUIOCKOCTH
B pesynbraTe BHINONHEHHMS 3aIaHHUI CTYJICHT IPUOOPETAaET HABBIKU PELICHUsS 33134 M0 TIOCTPOCHUIO
(u3MyecKoil MHTEPIPETALUH PEIICHUI IMHEHHBIX CUCTEM Ha IJIOCKOCTH

VYpaBHenue Ditnepa 11 pa3aTu4HbIX (yHKIHOHATOB. MeToIbl pelieHus
B pe3ynbrare BRINOTHEHHUS 3aJaHUH CTYJEHT IPHOOpETaeT HABBIKM PEIISHUS 3a/1a4 110 TOCTPOCHUIO
pelieHuii ypaBHeHU# Diepa

VYpaBHeHue Ditniepa J1sl HECKOJIbKUX (YHKIIMM
B pesynbrate BeITIOTHEHHS 331aHUI CTYICHT IPHOOPETAET HABBIKM PEIICHNUS 3a4a4 110 TOCTPOSHHIO
pelIeHre CUCTEM ypaBHEHUN Diiepa

YPaBHCHI/IC Bﬁnepa JJI1 HECKOJIBKUX MEPEMECHHBIX
B pesynprare BRINOTHEHUS 3aJaHUH CTYJCHT IPHOOpETaeT HaBBIKM PEIICHHUS 3a/1a4 110 aHATU3Y
YpaBHEHMH C YaCTHBIMHU IPOU3BOIHBIMH, SIBISIONTIMHUCS YpaBHEHUSIMH Dijepa

HOCTpOeHI/Ie TraMHUJIbTOHHAHOB AJIA 3aJaHHBIX q)YHKL[I/IOHaHOB
B PE3YyJIbTATC BBINIOJIHCHUA Sa,Z[aHI/Iﬁ CTYACHT HpI/IO6p€Ta€T HaBBIKH pCIICHUS 3a/1av 110 IMOCTPOCHUTIO
TaMWJIbTOHHUAHOB JJISI PA3JIMYHBIX (I)yHKL[I/IOHaJ'IOB

['ammbTOHOBA cHcTeMa ypaBHEHUN. MeTobl aHann3a
B pesynprare BRINOTHEHHUS 3a1aHUH CTYCHT IPHOOpETaeT HABBIKM PEIICHHUS 3a/1a4 110 aHAJIN3Y CBOMCTB
TaMUJIbTOHOBBIX CUCTEM

10

OnTHUKO-MEeXaHUYECKas aHAJIOrHs Ha npumMepax
B pesynbrarte BRINOIHEHHUS 3a1aHUH CTYICHT IPHOOpETaeT HABBIKU PEIICHHUS 33129 110 TTOCTPOSHHIO
OINTUKO-MEXaHUYECKOH aHAJIOTUH

11

CucreMbl ypaBHEHU B HOpMaIbHON U cUMMeTpuieckoi ¢popme. 11X B3auMoCBs3b
B pesyinbTate BBINOTHEHHS 331aHUI CTYJICHT IPHOOPETaeT HABBIKM PEIICHNUS 3a4a4 110 MOCTPOSHHIO
pEIIeHHIA CHCTEM HOPMAaIBHOM U CHMMETPUIECKOl popme

12

[TepBbie nHTErpasIbl, PUINUECKUI CMBICIT
B pesynbTate BRINOTHEHHS 3aAaHHUI CTYICHT IPHOOPETAET HABBIKU PEIIEHNUS 33aa4 110 MOCTPOSHHIO
NEPBBIX MHTETPAIIOB CUCTEM YPaBHEHUI




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

13

YpasHenue JInyBUILIS U €ro pemieHue B 0€3IMBEPTEHTHOM CIlTydae
B PE3yJIbTATC BBINIOJTHCHUA 3a,aaH1/1171 CTYACHT ano6peTaeT HaBBIKW pCUICHUA 3a/1a4 1O IMMOCTPOCHHUIO
peuieHuid ypaBHeHus JInyBumisa

14

[InoTHOCTH MHTETpasIbHOrO MHBapuaHTa [lyankape
B PE3YyJIbTATC BBINIOJIHCHUA 3a[[aHPII>i CTYACHT an06peTaeT HaBbIKM PCIICHU 3a/1av 110 IMOCTPOCHUTIO
IUIOTHOCTH MHTETpalibHOTO MHBapuanTa [lyankape

15

3aKoH HEPA3PBIBHOCTU U €T0 CIEACTBUS

B pesynbTate BBIOTHEHHS 3aAaHUN CTYICHT IPHOOPETAET HABBIKU PEIICHNUS 33aa4 110 MOCTPOSHHIO
MaTeMaTHYECKUX MO/, OCHOBAHHBIX Ha YPAaBHEHNH HEPa3PbIBHOCTH

16

Ananmuz MO,I[GJ'IGfI, OCHOBAHHBIX HAa 3aKOHC HEPA3ZPBIBHOCTHU

B PE3yJIbTATC BBINIOJIHCHUA 3aJIaHUu CTYACHT an/I06peTaeT HaBbIKM PEIICHUS 3a/1av 110 IMOCTPOCHUTIO
aBTOMOACJIBHBIX peIHeHI/Ifl

17

Bropas rpymnmna ypaBHenuii cucteMbel Makcsesuia — 3akoH Dapazes
B PE3yJIbTAaTC BBINIOJTHCHUA SaI[aHI/Iﬁ CTYACHT an06peTaeT HaBbIKH PCIICHUS 3a/1a1 110 IOCTPOCHUTIO
MAaTEMAaTUYCCKUX MOHGHGP‘I QJICKTPOANHAMUKH C YUCTOM KaJ'II/I6pOBKI/I )'[opeHua

4.3. CamocrosiTenbHas padoTa 00ydaroImmxCs.

/o

Bua camocrosTenbHOM paboThI

W3yueHne nONOIHUTENBHON JIMTEPaTyphl

HOIIFOTOBKa K IIPAKTHUYCCKUM 3aHATHUAM

Brinmonnenue kypcoBoi paboThI.

IToaroroBka k HpOMe)KYTOqHOﬁ aTTcCTalluu.

gl Bl W N

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.

4.4. TTpumepHbIN IEpeueHb TeM KYPCOBBIX pabOT
. 3agaya AByX Tell

. ONTUKO-MEXaHNYECKAsT aHAJIOTHUS

. OIHOMEpHbIE HETMHEUHBIE CUCTEMBI
. MuBapuanTse! [lyankape

. be3muBepreHTHhIE CUCTEMBI

. [TonmHbIl HHTETpAT

. [1paddorel cucTembl

00O 3 O W»n B~ W N =

. YcrouuBocTts 1o Ilyaccony
9. YcroitunBocth o bupxrody
10. YcroitunBocTs 1o Jlarpanxy.

11. AHanor potopa B MHOTOMEPHOM CIIy4ae




12. Kanubposka JlopeHiia
13. YpaBHEHUS MarHUTHOW TUAPOINHAMUKH.

14. CBeToBOM KOHYC

5. Ilepedenr wu3maHuii, KOTOpHIE PEKOMEHAYETCS HCIIOIL30BaTh IIPU
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).
Ne
/1

bubnuorpaduueckoe onucanue MecTto gocryna

1 Mpbrmikuc A.Jl. D1eMeHThl TEOPUH MaTeMaTHYECKUX HTB PYT (MUUT)
mozaenel. — M.: Enutopuan YPCC, 2019. — 304 c.
2 Mpeiikuc, A. 1. [lpuknagnas maTeMaTuka s https://e.lanbook.com/book/48184
uHx)eHepoB. CrenuanbHbie Kypcehl : yueOHoe mocodue
/ A. 1. Mpimkuc. — Mockga : DU3MATIINUT, 2006.
— 688 ¢c. — ISBN 978-5-9221-0747-1

3 Koznos B.B. TemoBoe paBHoBecue o ['u66¢cy u https://knigogid.ru/books/1860328-

[Tyankape. — Mocka-Mxesck: KU, 2002. - 320 c. teplovoe-ravnovesie-po-gibbsu-i-
puankare/toread/page-10

6. IlepeuyeHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIB30BAThCS TPH
OCBOCHUU JUCHUUIUIUHBI (MOIYJIA).

Odunuanehueiii caiit PYT (MUUT) (https://www.miit.ru/).

Hayuno-texanueckas o6ubnuorexka PYT (MUUT) (http:/library.miit.ru).

Oo6pazoBatenbHas miatdopma «¥Opaitt» (https://urait.ru/).

DIIeKTPOHHO-0MOIMOTeUHAS cucTtema W31aTeIbCTBA «JIanby»
(https://e.lanbook.com/).

7. llepedyeHb  JHUIEH3UOHHOTO M  CBOOOJHO  PacHpoCTPaHSIEMOIo
IpPOrpaMMHOr0 00€creyeHus, B TOM YHCIE OTEYECTBEHHOTO IPOU3BOJICTBA,
HEOOXOMMOTrO ISl OCBOCHUS JUCIIUIUIMHBI (MOJTYJISA).

Microsoft Internet Explorer (v anasor).
Omnepannonnas cucteMa Microsoft Windows (uu anasor).
Microsoft Office (nmu anamnor).

8. OmmcaHne MarepUaJbHO-TEXHUYECKOW ©0a3pl, HEOOXOJAMMOM IS
OCYIIIECTBJICHUSI 00pa30BaTEIHLHOTO MPOIecca MO AUCIUTITHHE (MOIYIIO).

YueOHble ayIUTOPUU ISl TMPOBEACHUS YUYE€OHBIX 3aHATHM, OCHAILCHHbBIC
KOMITBIOTEPHON TEXHUKOW ¥ HaOOpaMu IEMOHCTPAIIMOHHOTO 000PYI0BaHMUSI.



9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3aueT B 7 cemecTpe.
KypcoBas pabota B 7 cemectpe.

10. OueHouHBIE MaTEpHUAIBI.

OreHOYHBIE MaTepUANIbl, TPUMEHSIEMBIE TIPU MPOBEACHUH TPOMEKYTOUHOM
aTTecTaluu, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIBHBIM HOPMATHBHBIM
aktoM PYT (MUUT).



ABTOpBI:

npodeccop, mpodeccop, 1.H. kKadheaps
«n¢poBbie TEXHOJIOTUHU YIPABICHHUS
TPAHCIOPTHBIMH MTPOIIECCAMUY

CoracoBaHo:

u.0. 3aBeaymomiero kapenpoit MMCC

[Ipencenarens yueOHO-METOUUECKOM
KOMHUCCHU

A.M. OuiImMoHOB

C.A. TumeHko

H.A Knriuesa



