I/I3yquI/Ie JIAMIIOYKHU HAaKaAJIMBAHM A

VYciioBue

BaﬂaHI/Ie 2. I/I3yquI/Ie JIAMITOYYKN HaKaJIMBAaHUA

HpI/I IIOAT'OTOBKE K HOBOMy Troay CDG,ZLOp peainj CaMOCTOATE/IbHO U3TOTOBUTDL T'UPJIAHAY W3 JIaM-
[IOYEK HAKaJIUBaHUA. dTOOBI Cpa3y HeE C2KE€Yb BCE€ MMEIOIMHECA JIaMIIO9YKH, U 4TOOBI OHU HOpMa.JIb-
HO CBETUJIHUCD, (DG,ZLOp PeIInJI IMIPOBECTU SKCIIEPUMEHTAJIbHBIE UCCJICA0OBaHNA XapPpaKTEPUCTUK 9TOI'O

HEXUTPOro Ipudopa.

Yactp 1. BOJIbTaMHepHaSI XapaKTepuCcTuKa JaMIIO9YKHA.

@DeJ10p NEPEKJTIOUN MYJIBTUMETD B PE2KUM OMMETPa U U3MEPUJI COIIPOTUB-
JIEHIE JIAIIOYKH IIPU KOMHATHOI TeMmieparype to = 23°C', oHO OKa3aJjach
paBHBIM Ry, = 1,92 Om.

OcHOBHOIT XapaKTEPUCTUKOI JII0OOT0 9IeMEHTa 3JIEKTPUICCKON TIeITH SIBJIs-
ercs BAX — BoJibTaMIlepHas XapaKTepHCTHKa — 3aBUCUMOCTH CHJIbI TOKa,
OT MPUJIOZKEHHOTO Harpsizkenus. g ee namepenua Penop cobpast 37ek-
TPUYECKYIO IIeIlb, IIOKa3HY0 Ha PUCYHKE.

W3meHstst compoTUBIEHNE ITEpEMEHHOro pesucropa, Penop m3Mepus1 3Hade-
HIs HAIPsZKeHuit Ha jtamiodke U U Ha MMOCTOSHHOM PE3UCTOPE (COMPOTUB-
serne koroporo Ry = 0,62 Om) - Uj.

Pesynbrarsl uzmepennii nmpuseaensl B Tadsuie 1 JIucTtoB orBeTOB.

1.1 TlocTpoiiTe rpaduk BOJIHTAMIIEDHON XapaKTEPUCTHKH JTAMIIOYKN Ha-
KaJIMBaHUS 10 pe3ybTaraM u3Mepennit Pemopa.
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Pesyavmamo, neobxodumvix pacuwemos npusedume 6 c80600HbLL CMOoAOUAL
Tabruuw 1, yrastcume dopmyavt, no komopum Bow nposeau pacuem, epadur nocmpoiime na b.aamke
Jlucmos omeemos.

Jlnga mpoBepku cBomx u3Mepenuii u noctpoenuit Pesrop codbpasi Ienb UX TPEX MOC/IEI0BATEIHHO
COEJIMHEHHBIX JIAMIIOYEK U TIOJIKJIFOYN/I K UCTOYHUKY Hanpszkenud U; = 4,5 B.

’ 1.2 Yemy paBna norpebiisiemasi MOITHOCTL Py B 9TOi 1ieru?

[Tocsie aToro @erop coeIMHUI ITH 3 JTAMIIOYKH MAPAJLIIETBHO U MOJAKIIOYI K TOMY YK€ UCTOYHUKY
nanpsikennsg U; = 4,5 B.

’ 1.3 Yemy paBna mnorpebisiemasi MOITHOCTEL P B 9TOM 11emu?

g TeopeTnyuecKkoro OnmMcaHus IMpoBeIeHHOr0 dKcrepuMenTa Pejiop pPermm UCIo/Ib30BaTh CeTy-
OIIe TTPUOJINKEHUSI:

1) ComporusieHue JIAMIIOYKH JIMHEHHO 3aBUCUT OT €€ TeMIIepaTyphbl t:

R=Ry(1+ aft —to)) (1)

Temneparypubiit KoaddurmenT conporusiieHus Bojibdpama Pejrop Harres1 B ciipaBodHuke o = 5,0-
1073 K~1. Bnecy K - rpaxyc Kennsuna. Temmeparypa no abcomorHodt mkaste Kenbsuna cpaszana,
¢ TemMmeparypoii mo mkase Lleabenst TpoCThIM COOTHOIITEHTEM

T(°K) = t(°C) + 273,15°K. (2)

2) MoIIHOCTh TEIJIOBBIX TOTEPh JIaMIIOUKN (T.e. KOJIMYECTBO TEILJIOTHI YXOJAIIEH B BO3YX B €/IU-
HUILY BpeMeHI/I) IIPONOPIIMOHAJIbHA PA3HOCTH TEMIEPATYyD HUTU HAKAJIWBAHUA ¢ U OKPYZKAIOIIEro
BO3JIyXa tg:

P = B(t —to) (3)

rjie [ - HEeM3BECTHBIN MOCTOSTHHBIN Ko durment, Koropeiii Peop permi onpeIenTh Ha OCHO-
BaHUU SKCIIEPUMEHTAJIbHBIX JIAHHBIX. B paMkax 31oil jquneitnoit mojenn Peop cyMesr MOTyIUThH
SIBHBII BU/JI 3aBUCUMOCTH CIJIBI TOKA Yepe3 JIAMIIOYKY OT HAIPSKEeHUs Ha Heil.

1.4 Haiiiure SBHBIH BU/T 3aBUCUMOCTH CUJIBI TOKA Yepe3 JIAMIIOUKY OT Halpsizkerust Ha Heit [(U)
B paMKax JIMHEHOI MOJIesIn.

[Tonyyennag 3aBHUCHUMOCTH OKa3aJlaCh CJIUIIKOM T'PDOMO3JIKON M TPYJIHO MOJJIAIONIEICA aHaInu3Y.
Kpowme toro, y @ejropa Bo3HuKIIa Ujed, KaK MOXKHO ITPOBEPUTH MPUMEHUMOCTDL JIMHEHHOM MOJ1e/n
K IPOBEJACHHOMY IKCIECPUMEHTY.

Omn coobpasznJi, YT0 MOZKHO JIETKO PACCYUTATH HA OCHOBE PE3Y/IbTATOB M3MEPEHU MOIIHOCTD, BbIJIe-
JISIONYIOCS Ha JTaMItouke P u ee conporubienue R u nocrponts coorBercTByfommuii rpaduk R(P).
Detop mpoBes HeOOXOINMMblEe pacdeThl, TOCTPOUJI IpaduK ITON 3aBUCUMOCTH H... C COXKAJIEHUEM,
OTBEPT JIMHEHHYIO MOJIEH!
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1.5 Haiinure sBHBIH BHJ 3aBUCUMOCTH COIPOTHBJICHHS JIAMIIOYKK OT BBIIEJSIONIENCA Ha Hel
moraocTr R(P). 1.6 IIpoBeaure HeobxoauMble YnC/IEHHBIE pacdeTa U MOCTpoiite rpaduk 3aBu-
cumoctu R(P) u kparko nosicaure, nouemy Peop oTBepr JIMHEHHYIO MOJIEIb.

IIpumevarusn. Pezysomamor pacuemos 3anecume 6 Tabauyy 2 aucmos omeemos. He 3abydome
nodnucamv cmoabub, mabauysl. Jlocmamowno nposecmu pacuemot 0AA NOAOBUHDL MOYEK, MOALKO
svoupatime ux pazymno. I'papur nocmpoiime na coomeememsyrouem baarke Jlucmos omeemos.
st nanbueiiinero anaansa Pegop, TeM He MEHee, PENInI OIEHUTh MaKCUMAJbHYIO TeMIIepaTypy
HUTU HaKaJIMBaHUsA B CBOCM 3IKCIICpDHUMEHTE.

’ 1.7 Onennre MakCUMAJIbHYIO TEMIIEPATYPY HUTH HAKAJTUBAHUS HA OCHOBAHUU JIMHEHHON MOJIETH.

Yactp 2. CTporas TeopeTmvyeckasi MOJeJIb

[Tocse pogo/KUTENBHBIX pasMbliieHnit Oegop permi, 9To OCHOBHOM HEJIOCTATOK JTUMHEHHON MO-
JIeJIA 3aKJII0YaeTCs B BBIOOpE MeXaHn3Ma TeIJIOBBIX ITOTePh JIAMIIOYKH, KOTOPBIi OUChIBAeTCs (pop-
mysioit (3). JleficTBUTEIbHO, HUTh HAKajia Pa3orpPeBaeTCs JOCTATOYHO CHILHO, B Pe3yJbTaTe Iero
ona u ceerurcsd. CJie10BaTEIbHO, OCHOBHBIM MEXAHM3MOM TEILIOBBIX OTEPb SBJISETCA U3/IyUeHUe
cBera. [Ipunuioch ongaTh 0OpaTuThHCA K ClipaBOYHUKAM. B pedysbrare «pbicKanuiis 1mo nrepuery
Deop pemmi UCHOJIb30BATh CIEYIONNe JaHHbIE:

1) MorHoCTh TErmIoBoro n3J/ryvdeHusi HArpeThIX TeJl OnpeessieTcss (hopMytoi

Py = AT" (4)

rje T - abcosioTHast Temieparypa Teia, A - HEKOTOPBI MOCTOSHHBIN KOI(MMUIMEHT, n - TesIoe
YUCIO.

2) Ab6comorHas Temmeparypa T u 9IeKTPUUIECKOe COIPOTHUBJICHNE BOJIB(MPAMOBON HUTH B JIOCTa-
TOYHO IMUPOKOM JIMAIIa30HE TeMIIePaTyp CBA3aHbI COOTHOIEHUEM

T R\

o \R ©)

31ech Ry - compoTuBjieHne HUTH Ipu Temmeparype 1j.

2.1 IIposeaure HEOOXOAUMBIE PACYETHI U TOCTPOiiTe rpaduK 3aBUCUMOCTH MOIIHOCTH [TOTEPD JIaM-
ouKK OT abcosoTHOl Temueparypsl P(T).

*pumeuanus. He 3a6yapre npusectn Bee popMyJIbl, KOTOpbIe BBl HCIOIBL30BAIN B X0/Ie pACIeTOB.
Pesynbrarhl pacaeroB 3anecure B Tabmuity 2 JIucroB orseroB. /locTtaTodHo MpoBecTH pacdeThb
JIJIsI TIOJIOBUHBI TOYEK, TOJILKO BhIOMpaiiTe nx pasymuo. MoxKeTe mocTpouTh rpaduk 3aBUCUMOCTHI
P(T) 6 omnocumenvror edunuyaz (ne 3a6ydvme yrazamo kaxux). I'pagdux nocmpoime na b6aanke
Jlucmos omeemos.

2.2 Ucnonb3yst J1r060it MeToJ| (cTpororo pacdera, mojbopa, yrajblBaHus — HO ¢ 0OOCHOBAHUEM
HaliIeHHOTO 3HAYEHNs1) OlpeJIeITe MOKa3aTe b crernenn B dpopmyie (5).
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2.3 Haﬁ,ﬂHTe MaKCUMaJIbHYIO TEMIIEPAaTypPy HUTU HaKaJIUBaHUA JITAaMIIOYKHN B 9TOM 9KCIIEpUMEHTE.

Pernenne

Bananue 2. 3ydenue namnouku HakagusaHus (Perenue)

Yactp 1. BOJIbTaMl'IepHaH XapaKTepuCcTuka JaMIIO9YKHA.

1.1 JIng nocrpoenus rpaduka HEOOXOIUMO PACCIUTATH 3HAYECHUs CUJI TOKOB Y€PE3 JIAMIIOUKY IIPU
U3BECTHBIX HAIPSKEHUIX 110 (hOopMyIie

U
=g (1)

Pesynbrarsl pacueros npusejienbl B Tabsmre 1, psjioM IpUBeIeH HeOOXOIUMbIH rpadukK.

BAX naMno4ku

350

300 -~

250 +

200 -

150 +

CunaTokal, MA

100

50 A

0 L L L L
0,0 1,0 2,0 3.0 4,0 50
HanpsikeHue U, B

Tabumna 1.
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U, B | UOMB | I, MA
0,65 | 72,6
1,03 | 88,7
1,61 | 108,1
2,07 ] 126,9
2,62 | 143.9
3,22 | 160,3
3,64 | 170,9
4,14 | 182,1
4,55 | 191,3
4,90 | 199,7

1.2 Tax Kak JaMIIOUYKA OJJMHaKOBbIE, TO HalIpA2KCHHNA Ha HUX TaKXKe 6y,ZLYT O/IMHaKOBbIMHU U PaB-
HbIMHI

U, = % ~1,5B (2)

[To rpacduxy BAX, HaxomuMm, 94To cuiia TOKa (OJUHAKOBasI JIJIS BCEX JIAMIIOYEK) PaBHA

I, = 174 MA (3)

CrenoBaTeIbHO, MOIITHOCTD B 9TO Iienu OyeT paBHa

Pl = Ullx = 0,26BT (4)

1.3 IIpu napaJuieibHOM COEJIMHEHUH HAIIPSZKEHUs HA BCEX JIAMIIOUKAX OyJ/IeT PaBHO HAIPIKEHHUIO

ncrourmnka U; = 4,5B. Ilo rpacduky BAX maxomum, 9TO cujaa TOKa depe3 KaxkIylo JAMIIOUKY
paBHa

I, = 310 MA (5)

CretoBaTeIbHO, MOITHOCTD TIenn Oy1eT paBHA

Py = 3U,1, = 4,2Br. (6)

1.4 Jlna pacaera BAX ropsdeit aMIodkn ucmosib3yeM 3akoH OMma i y9IacTKa el ¢ yIeTOM
3aBUCUMOCTH COIIPOTUBJIEHUSI OT TEMIIEPATYPHI:

U
= Ro(1 + aAt) (M)

Bnech At =t — tg - pa3HOCTH MeKJIy TeMIIepaTypoil HUTH U KOMHATHOI Temieparypoii. B srom

YpaBHEHUN HE U3BECTHaA Pa3HOCTL TEMIIEPATYDP. ,ZLJIE{ IIOJIydeHud CUCTEMDBI ypaBHeHI/Iﬁ BOCIIOJIb3Y-
€MCdA 3aKOHOM TeILJIOOTda4d1
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P = BAt 8)

B yciioBusix TemimoBoro paBHOBecHsI, KOTJIa TeMIIEpaTypa HUTH OCTAETCsI MTOCTOSTHHOM, MOIIHOCTD
TEIIOTHI, BBIJEJISIONIEHCS TP TPOXOXKIEHUN JIEKTPUIECKOrO TOKa, PaBHA MOIIHOCTH TEILJIOTHI,
YXOIAIIeil B OKPY?KaONIYI0 cpeay. MOIHOCTD BBIIEIAIONIEHC TEIJIOThI OIIPEIeIsIeTCs 3aKOHOM
Jlxxoyns — Jlenmna:

P=UI 9)

U3 dopmyi (2)-(3) Bbipasum
BAL=UI = At— % (10)

u nojcraBuM B opmyiry (1):
P ——— (1)

Ro(1+aAt) — p (1 . gw) .

MpbI nostyunsin ypaBHEHUE, CBA3BIBAIOIIEE MEXKJIy COOO CHJIY TOKA M HAIPAXKEHMe Ha JIAMIIOYKe.
DTO KBaJpaTHOE ypaBHEHHE, KOTOPOEe MOYKHO PENIUTh AHATUTHICCKU:

I= v =~ Yuerr-Yoo o y
Ry (1+%UI> B Ry 25U

Qu3nYecKnil CMBICT UMeeT HOJI0KUTEIbHBII KOPeHb 3TOro ypaBHeHud. [[o3ToMy 3aBUCHMOCTD CHJIbI
TOKA OT HAIPSXKEHU 33/1aeTcsd PYHKITUEH:

2
U o
\/<R—> 455
[ =

25U

|

-1

o)

0

(13)

™[R9

1.5 BanmareapHO TocMOTpUM Ha ypaBHeHue (5) 1 06paTuM BHIMAHIE, ITO €10 MOXKHO [IPEJICTaBUTh
B BHUJIE

U U U ( Q )
I— _ = =Ry (14 %ur1). (6)
Ro(l -+ OéAt) Ry (1 + %UI) I 0 B

BXO,ILHHLI/IQ B HET'O KOM6I/IHaHI/H/I CHJIbI TOKa WU HalIPAXKEHNA UMEIOT HaFJIH,ILHbeI (1)I/IBI/I‘I€CKI/II7I CMBICJI:

% = R - conporusjienre HUTU ropsyeil HUTH Hakaa; Ul = P - MOITHOCTb TOKa& 4Yepe3 JIAMIIOUKY.

9 kuaacc. Teoperndeckuii Typ. 6



Nrak, 3aBUCUMOCTH COIPOTUBJICHUS JIAMIIOYKH OT BBIJICJISIONICHCA MOIIHOCTH HUMEET JIMHEHHBIM
XapakTep:

R =R, (1+%P). (7)

1.6 TakuMm 06pa3oM, 1Mo 33 IAHHBIM 3HAYECHUSIM HAIIPIZKEHUS U CUJIbI TOKa HEOOXOJINMO PACCUUTATD
MOIIIHOCT B IIEIU ¥ COIIPOTUB/ICHNe HUTH Hakasia 1o ¢opmysam (7). [locse wero moxkuo mocrpoutsb
Tpebyemblit rpacduk. Pesyibrarsl pacueros npusejiensl B Tabsmie 1 u na rpaduke

Tabauma 1.
**U B** **I MA** >|<>|<P BT** **R OM** 3aBuMCUMMOCTb conpoTueneHna oT MOWHOCTH
0,65 117 0,076 5,55 "
1,03 143 0,147 7,20
1,51 174 0,264 8,68 14 1
2,07 205 0,424 10,1 i
2,62 232 0,608 11,3 o}
3,22 259 0,833 12,5 % 10 1
3,64 276 1,003 132 -
4,14 294 1,216 14,1 S
4,55 309 1,404 14,7 2 ©7
4,90 322 1,578 15,2 S 4-
Pacderbr mokazasm, 9TO JaHHAS 3aBUCH- 2 1
MOCTb CHJIbHO HEJIMHEHHAsdg — IT03TOMY JIHU- 0 . ! : . I I I . .
HeifHas MOJIe/Ib JIOJIKHA ObITh OTBEPTHYTA. 00 02 04 06 08 10 12 14 16 18
1.7 HecmoTpst Ha TO, YTO JIMHEWHAs MO- O 00, &
JleJTb OKas3aJjiach He MPUTOMHON IS OIMCa-
HUs PE3YJIbTaTOB SKCIEPUMEHTa, JIjId OICH-
KI TeMIepaTypbl HUTH MOXKHO BOCITOJIb30-
BaThCs 3aBUCUMOCTBIO COIPOTUBJICHUS OT
TeMIIepaTyphbl
R = R0(1+Oé(t—t0)) (8)
MaxkcumasibHOE COIPOTUBJICHUE JIAMIIOYUKN
paBuo R = 15,20mM, Torma
R — Ry
t—tg= ——0 9
0 OCRO ( )

[Toscrapisist Yuc/ieHHbIE 3HAYEHNSI HAaXOIUM, 9TO MaKCUMaJIbHas TeMIlepaTrypa HUTH HaKaJInBaHUs
paBHa

R—R 152—-19
t=ty+——n =234

————— =~ 1400°C 10
alRy 5,0-10=3-1,9 (10)
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Yacts 2.

2.1 J/Ing noctpoenus rpaduka 3aBUCUMOCTH MOITHOCTHU IIOTEPh OT TEMIIEPATYPhI HEOOXOMMO Pac-
CUNTATh 3HAYEHUST TeMIepaTyp (MOITHOCTH y2Ke ToJcUuTanbl). /I pacuera TeMieparyp cieiyer
BOCITIOJTb30BaTHCs MIPUBEJIEHHOI 3aBUCUMOCTBIO MEYKJIy COIPOTUBJIEHUEM U TeMIIEPATyPOil

T (R\* 3
= (%) (13)
Tak Kak aBTOPBI 381241 (PaKTUIECKN TTOCTPOUTH I'PpadUK B OTHOCUTEIbHBIN €IMHUIAX, TO MOYKHO
paccauTaTh OTHONICHIS % (o dopmyite (13)) u P%. [Ipudem B Ka1uecTBe «HYJIEBOI TOUKI» MOZKHO
BBIOpPATD JIIOOYIO U3 U3BECTHBIX TOYEK. TakK KaK MPU MOBLIIIEHUNA TEMIEPATYPbI BKJIA/T U3JTyY€HUs
B 00IIIMe TIOTEPU CTAHOBUTCS BCe Hojiee MPeodIaIalonuM, TO pa3yMHO B34Th TOYKU C MAKCUMA/Ib-

HBIMH 3HaYEHUSIMU CUJI TOKOB W HallpsizkeHuii. [losromy B KadecTBe «HYJIEBOil TOYKU» BbIOEpEM
suadenud npu U = 3,22B. PesyibraThl pacieToB MpUBEIEHBI B TadIHIE 2.

Tabauma 2.

U.B| I, MA | P, Br| R, kOu (

0,65 | 117 | 0,076 | 5,55
1,03 | 143 | 0,147 | 7,20
1,51 | 174 | 0,264 | 8,68
2,07 | 205 |0,424 | 10,1
262 | 232 |0,608 | 11,3
322 | 259 | 0,833 | 12,5 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00
3,64 | 276 | 1,003 | 13,2 1,05 | 1,21 | 1,10 | 1,15 | 121 | 1,26
4,14 | 294 | 1216 | 14,1 1,10 | 1,46 |122 [1,35 | 149 | 1,64
455 | 309 | 1,404 | 14,7 1,14 |1,69 |1,31 |150 | 1,72 |197
4,00 | 322 | 1,578 | 15,2 1,17 | 1,90 | 1,38 |1,62 |1,90 |223

][]
N——

3aBUCUMOCTbL MOLLHOCTH OT TeMMepaTtypbl (NOAroHKa)
2,00
n=>5p | |
1,90 / /v n=4
1,80 -
rSI{Cl'[epHMEHT
1,70 \i
1,50

OTHocuTenbHaA MowHocTe P/Po

VNN
lf

1,20 /;//

1,10

%/
1,00 ¢
100 102 104 106 108 110 112 114 116 148 120

OTHocuTenbHanA Temnepatypa T/To

/
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FpaCbI/IK IIOKa3aH Ha PUCYHKE HU2KE! IKCIIEPUMEHTaJIbHBIEC TOYKN OTMECYCHDI OOIBIITUMU KpaCHbIMU

pombGamu. Jljist onpe/iesieHnsT OKa3aTes s CTeleHn (yKa3aHo, YTO OHa I1eJiasi) MOYKHO BBIUUC/IUTH

n
3HaYeHUs BEJINUYNHBI <%) JUTsT HeCKOJTbKUX 3Hauenuii n (B Tabmume 2 n = 2, 3,4, 5). Jlusa narusi-

HOCTH 9TH TOYKU HAHECEHBI HA IpadukK.

[IpoBeenHbIe pacyeThl MOKA3BIBAIOT, YTO SKCIECPUMEHTAILHBIC TOUYKHA OYEeHb OJIM3KO JIOXKATCA Ha
KPUBYIO, COOTBETCTBYIOIILYIO N = 4.

Takum 0O6pazoM, OTBET OJJHO3HAUEH: TTOKA3ATE/Ib CTEIeHN B 3aBUCUMOCTH MOIIHOCTHU U3JTyYEHUS OT
TEeMIIEpaTypPbl PaBEH

n=4 (14)

2.3 MakcumaJ/IbHYIO TeMIIepaTypy HUTH HAKAJIUBAHUS MOXKHO BBIPA3UTh M PACCUUTATH C TOMOIIBIO
dbopmyset (13), ucrosb3yst JaHHbIE JJIsT KOMHATHON TEMIIEPATYPhI

4 4
R\? 15,2\ 3
T=Ty — = (273 +23) | — = 1560 K 15
"\ R (273 +23) 19 (15)
[lepexons B npuBbrunyio mkasy Lleabens, momydaem:
fae °C = T — 273 2 1300°C (16)

HOHy‘IeHHbeI pPeE3yJIbTaT HESHAYUTEJILHO OTJIMYaETCd OT II0JIy9YEHHOI'O B paMKaXx JIMHETHOM MOIECJIN.
CJIG,ZLOB&TGJH)HO, OCHOBHas IIPpUYUHaA HEIIPUMEHUMOCTHU JIMHENHOM’ MOJeJIN ﬂeﬂCTBHTGHbHO 3aKJIIO-
YJaeTCd B TOM, 9TO OCHOBHOI M€EXaHU3M IIOTEPb — TCIIJIOBOE U3JIydIeHUEe HUTU HaKaJIMBaHUI.
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