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1 HOSCHUTEJIBHASA 3AIIMCKA

1.1 Ileab ocBOeHUs TUCUUIIUHDI:

- O3HAKOMMHUTH CTy,[IeHTOB C OCHOBHBIMU YHUCICHHBIMU MECTOJAaMHU U peannsyfomHMn nux
ANrOPUTMAMHU;
- IIOATOTOBUTH CTYIIGHTOB K pemeHmo HpaKTI/I‘-IeCKI/IX 3aaa4, Tpe6y10un/1x, KakK HpaBI/IHO, HpI/IMeHeHI/ISI
KOMOWHAIIMK YHCIICHHBIX METOJIOB, M OTHOCSIIUXCS K CaMbIM DPa3IUYHBIM cdepaM PHIOKEHUS:
KI/I6epHCTI/IKa, HpI/IKJIal[HaSI MaT€MaTHuKa, MATEMATHUYCCKOC MOI[CJIPIpOBaHI/Ie, OIITUMMU3alluA,
aBTOMAaTU3HPOBAaHHbIC CHCTEMBI yIpaBIICHUS u T.00.

1.2 MecTOo IMCUMIJIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrpaMMbl

[TporpaMMa IUCHHIUTUHBI pa3paboTaHa B COOTBETCTBHU C (heAepaibHBIM TOCYAapCTBEHHBIM
0o0pa3oBaTeNbHBIM CTAHJIAPTOM BBICIIETO OOpa3oBaHHUsS IO HampaBieHHI0 ToarotoBku 44.03.01
[lenarornueckoe obpa3oBaHue, YTBEPKICHHBIM NpukazoM MunobpHayku Poccun ot 22.02.2018 1.
Nel21, mpodeccroHaNbHBIMU CTaHIApPTaMU: Mefaror (meaaroruyeckas AESTENbHOCTh B cdepe
JIOLITKOJIBHOTO, HA4YallbHOTO OOIIero, OCHOBHOrO OOIIero, CpeaHero oomero ooOpa3oBaHUs)
(BocmuTaTeNb, YYUTENb), YTBEPKIECHHBIM MPUKa30M MUHUCTEPCTBA TPyAa U COLMAJIBLHOM 3aIIUTHI
Poccuiickoit ®enepanuu ot 18.10.2013 r. Ne544H, nenaror 10MOJIHUTENIFHOTO 00pa30BaHUs JIeTeH U
B3pPOCJIbIX, YTBEP)KIEHHBIM MPHKAa30M MMUHHCTEPCTBA TpyAa M COLUMAIbHOW 3ammThl Poccuiickoii
@Oenepammu ot 05.05.2018 r. Ne298H, nenaror npodeccnoHATBEHOTO 00ydeHHS, TPO(HECCHOHATLHOTO
o0pa3oBaHMs U JOIMOJHUTEIBHOIO MPOPECCHOHAIBHOIO 00pa30BaHUsl, YTBEPKICHHBIM IPHUKA30M
MunuctepcTBa Tpya U counanbHoi 3amuTsl Poccniickoit @enepaunu ot 08.09.2015 r. Ne608H.

JucnuniuHa 4dactu, GopMUpyeMOl ydacTHHKaMu OOpa3oBaTENbHBIX OTHOIICHUN Onoka 1
«ducnumumHey y4eOHOTO TUIaHAa O00pa3oBaTeNbHONW TporpamMmbl, m3ydaercss B 10 cemectpe.
Tpynoemkocts auctumaunel: 2 3E / 72 uaca, B TOM uucie 8 4YacoB - KOHTAakTHas paboTa c
npernogaBarenieM, 60 gaca - camocTosiTeNbHas paboTa (Tabmuna 2).

1.3 Il.nanupyembie pe3yJabTaThl 00y4eHU M0 JMCHHUILIHHE

JucuuruimHa HanpasieHa Ha (JOPMUpPOBAHHE KOMIIETEHIIUHU(-Hii), TPEICTABICHHBIX B TaOIUIIE

Tabnuya 1
Inanupyemble pe3yJibTaAThHI 00yUeHHs 10 THCIUTIIHHE
Koj u HauMeHOBaHHE KOMIICTCHIIMH

[Tnanupyemble pe3yabTaThl

I/IHI[I/IKaTOpBI JOCTMXXCHHUS KOMIICTCHIINU 06yquI/1$1 110 JUCIHUIIIIMHE
IIK-3 Cnocoden npuMeHSATH MPeAMeTHbIE 3HAHNUS MPH Peain3alnun 00pa3oBaTeIbHOI0
npouecca

[IK-3.1 3Haer: 3aKOHOMEPHOCTH, NPHUHLHUIIBI U  YpPOBHH|3HATh:

(GbopMUpOBaHUS W pealn3allid COJIep’KaHusl 00pPa30BAHUS;OCHOBBI METOAOIOTUU
CTPYKTYpY, COCTaB M AMJAKTHUECKHE EIUHULBI COJCPKAHUAMOJICTUPOBAHUS (PU3NUECKIX
rpeamera. SIBJICHUI OKPY’KaroLIEro MUpa,
[1K-3.2 YMeeT: ocymecTBIATh 0TOOp YUeOHOTO COMep aHUS [UTSMHCTPYMEHTApUI MOIEIMPOBAHUS,
peanu3ay B pa3inuHbIX (popMax oOydeHUs B COOTBETCTBHM C/OCHOBHBIE IIOJIOXKECHHUS
IMIaKTHYECKUMH  LEeSIMH M BO3PACTHBIMU  OCOOCHHOCTSMHIPUOIMKEHHBIX METOI0B
yJaImxcs. BBIUMCIIEHUM, OCHOBHBIE METO/IbI
[1K-3.3 Biageer: mpeaMeTHBIM COJEpKaHMEM OOpa30BaHHs MOMATEMATHYECKHX PACCYKICHHI,
[peAMETYy; yYMEHUSIMU OTOOpa BapHAaTUBHOTO COJIEP)KaHHS CMCIIOIb3YEMBIX MIPU PEILICHUH
y4ETOM B3aUMOCBS3U YPOYHOM M BHEYPOUHOH (hopMbI 00ydeHHs. 33/1a4 YUCTCHHBIMU METOIaMH.

YMETh:

AQHATM3UPOBATH TTOCTABICHHBIC
3a/1a4u C TOYKH 3PEHUS
(hOpMaTbHOTO OMTMCAHUS
[IPECTABICHHON TPEAMETHON
00J1aCTH 1 aNrOpUTMU3ALUN
COITYTCTBYIOIIUX IIPOLIECCOB;
pemaTh 3aa4u, MPUMEHSIS
MpUOIIKEHHBIE METO/IbI




BEIYHCIICHUN.

Bnaners:

METOAaMU HpI/I6J'II/DK€HHBIX
BBLIYMCICHHH, OCHOBHBIMH
[preMaMu peLIeHus 3a1ad4,
OCHOBHBIMH TEPMHHAMH
UUCJICHHBIX MCTOIOB.




2 COAEP KAHME JUCHUIIJINHBI
HecsaTnblii cemecTp
Tema 1. DneMeHTapHAs TEOPUS MOTPEIIHOCTEN

Ompenenenre aOCOMIOTHOW M OTHOCHUTEIBHOM MOTPENTHOCTEH MPHOIMIKEHHOTO uuciaa. BepHbie
udpsI qucia.
JleiicTBUs Ha IPUOJIMKEHHBIMU yrciiaMi. OLIEHKa TOTPEITHOCTEH pe3yibTaTta.

Tema 2. MeToabl pelieHNH HeJIMHEHbIX YPABHEHU I
YTouHEeHHE KOpPHE METOJOM IIOJOBUHHOTO JEJICHHS. YTOYHEHHE KOpHEH METOJOM XOpJ
YTouHEeHNE KOpHEN METO/J0M KacaTeNIbHbIX. Y TOUHEHHE KOPHEW KOMOMHMPOBAHHBIM METOJOM XOpJ
1 KacaTeJbHbIX.

Tema 3. MeToabl pelieHHH CHCTeM JIMHEHHbIX U HeJIMHEHHBIX YPABHEHHI

Pemrenne cucteMbpl JIUMHEHWHBIX YpaBHEHUM METOAOM wuTepanuil. PelleHne cucTeMbl JMHEHHBIX
ypaBHEHUH MeTogoM 3eijens. PemieHue cuctembl JMHEHHBIX YpaBHEHHH IO cxeMe XalleLKOro..
Pemienue cucteMbl HETMHEWHBIX YPABHEHU METOJOM UTEpAIIMH Y TOUHEHUE KOPHEH METOJ0M XOp/I.
YTOYHEHHE KOPHEN METOJIOM KacaTeIbHbIX.

Tema 4. UnTepnosimpoBaHue, 3KCTPANOJIHMPOBAHNE U ANINPOKCUMANUA PYHKIIHI.
Haxoxnenue 3HaueHW (YHKIMHM C TIOMOIIBIO HMHTEPHOJSIMOHHOIO MHOrowieHa Jlarpamxa.
Haxoxnenune 3HaueHui QYHKIHMH 1O MEPBOM M BTOPOW MHTEPHOJAIUOHHBIM (popmynam HeroToHA.
Haxoxnenue 3HA4YECHHUU GyHKIUN o cxeme OWTKHHA..
Haxoxnaenue 3HaueHUi (YHKIMHM C MOMOUIBIO MHTEPHOISAIUOHHBIX (Qopmyn [Maycca, Ctupnunra,
becceuns.

JluneitHOe M KBaApaTUUHOE MPUOIMIKEHNE TaOIUYHBIX (PYHKIIMI METOJIOM HaWMMEHBIINX KBaJIpaToB.
Haxoxnenne npubmmkaromeil QyHKIM B BUAC ABYX Pa3IMYHBIX SMIHPHUECKHUX (OPMYI METOJAOM
HAaUMEHBIINX KBaapaToB. CpaBHEHHE KaueCTBA MOIYyYECHHBIX MPUOIMKEHHI.

Tema S. Unciennoe nuddepeHuupoBanue 1 HHTErPUPOBaHKE.

Haxoxpaenue mepBoii U BTOPOW MPOU3BOJHONW (DYHKIUU C MOMOIIBI0 (DOPMYI, NMOCTPOCHHBIX Ha
VHTEPIOJISILIMOHHBIX dopmynax HeroTona, l'aycca, Crupinunra, becceuns.
Boruncnenue ompeneneHHbIX HHTErpajoB Mo (opMyliaM JIEBBIX U MPaBbIX MPSIMOYTOJHLHUKOB.
Bbruncnenue  onpeneneHHbIX — MHTErpajioB 10 (GopMyjaM  CPEeJHUX  MPSIMOYTOJbHUKOB.
Brruncnenue omnpeneiaeHHbBIX HHTErpajoB Mo ¢Gopmyne Tpamneuuid. BreruncieHue ornpeneaeHHbIX
HWHTETPAJIOB 1o dbopmyiie CumMricona.
Brruucnienue onpeaeneHHbIX HHTErpaioB 1o ¢popmynam ['aycca.

Conep:xanue padoT 1Mo JUCHUIIMHE

Tabnuya 2
Bunel u dopmsl paboTsl, yac
KonraktHas pabora |Camo
CTOST Kon
Copepxanne pabOTHI Texu Jla6o|lIpak|Konc|enbH | Bcero, yac |KomMneTeHil
Ly |PATO | THYEynbTay as uu
pHBIe| cKue | 1uH | pado
Ta
JlecaTslil ceMecT
Tema 1. DnemenTapHas Teopust norpemHocTei | 1 1 12 14 [1K-3
Tema 2. MeTobl perieHnii HETMHEUHBIX
ypaBHEHHI 1 1 12 14 [1K-3
Tema 3. MeTobl pelieHrui CUCTEM JIMHEHHBIX
11 HEJIMHENHBIX YpaBHEHUN 1 12 13 [1K-3
Tema 4. IHTepnonupoBaHue,
HKCTPANOINPOBAHUE U aANIITPOKCUMALINS
(byHKIHH. 1 12 13 [1K-3
Tema 5. Uucnennoe nuddepeHupoBaHie u
MHTErpUpPOBaHUE. 2 12 14 [1K-3
[ToaroroBka K 3a4eTy 4 4 T1K-3
TOro 10 JUCIUILINHE 2 6 64 72




3 METOJAUYECKUE YKA3AHUSA JJIS1 OBYYAIOIUXCS IO OCBOEHUIO
JUCIHUIIIMHBI
Jlisl yCHemHoro OCBOSHHsI TUCIUIUIMHBI CIEIyeT O3HAKOMHUTBCS C COAEP)KaHUEM pas3zesioB U TEM IO
IUCHUITIMHE (CM. M. 2), cIeqoBaTh TEXHOJOTMYECKOW KapTe INPH BBHIMOJHEHUH CaMOCTOSATEIBHOM
pabotbl (Tabm. 3), MCHOIB30BATh PEKOMEHIOBAHHBIE pecypchl (I. 4) W BBINOIHATH TPEOOBAHUS
BHYTPEHHHX CTaHIApPTOB YHUBEPCUTETA.



4. YYHEBHO-METOAUYECKOE OBECIHHEYHEHHUE JIUCHUIIJINHBI
4.1 OcHoBHas y4yeOHasi JuTEparypa

1. YucneHnusie MeTOABl : YYCOHHK W MPAKTHUKYM IJIsl aKaJeMHUYeCKOro OakajaBpuarta mo (U3HKO-
MareMar. HampaBiICHUSIM U CHEHUAIBHOCTSIM M 10 HaMpaBiICHUIO MOATOTOBKM '"MartemaTuka.
[Ipuknagnas maremaruka" : pekomeHaoBaHo YMO By3oB P® : momymeno M-BoMm o0pa3oBaHus U
Hayku PO / mon pexn. V. I'. [lupymoBa ; Mock. aBuanmonnslii uH-T (Hau. uccnenosar. yH-1). - 5-¢ U3z,
niepepad. u gor. - Mocksa : FOpaiir, 2015. - 421 c.

2. baBpun WM. N. Marematuka : yuyeOHMK JUIsi By30B 10 HampasieHusM "l[lenarornueckoe
obpazoBanmue", "[Icuxonoro-nemarornueckoe oopasopanue" : nonymeHo M-BoM 00pa3oBaHUs U HAYKH
P® / U. U. baBpuH. - 9-e u3z., uctp. u gom. - Mocksa : Axkagemus, 2011. - 624 c.

4.2. lonosiHuTEeIbHAS YUeOHAS JIUTEPATypa
1. baxBanoB H.C. Yucnennsle metonsl : yueOHoe mocobue mist By3oB / H. C. baxsamos, H. IL
Kunkos, I'. M. KoGenbkoB. - 8-¢ uza. - Mocksa : ®USMATIIUT ; Canxr-IletepOypr : JlabopaTopus
bazoBeix 3nanmii, 2000. - 624 c. : ui. - (MaTremaruka).
2. baxBanos H.C. UncneHnnbie METOBI B 337la4ax M YIpaKHEHUSX : yueOHoe rmocolue AJisi By30B IO
cnenuanbHOCTAM "Marematuka" u "Mexanuka" : pekomennosano YMO By3oB P® / H. C. baxanos,
A. B. Jlanmn, E. B. YmwkoHKOB. - 2-¢ u31., nepepad. u gon. - MockBa : BUHOM. JlaGopaTopus
3uanuii, 2010. - 240 c.
3. baxsanos H.C.YucneHHsie METOIbI B 3a/1a4aX U yINpaKHEHUAX : ydeOHoe mocobue asns By3oB / H. C.
baxsainos, A. B. Jlanun, E. B. UmkonkoB ; nox pea. B. A. CagoBaunuero. - Mocksa : Beiciias miko:na,
2000. - 190 c. - (Bpicmrast maTemMaTHKA).
4. BepxOunkuii B.M. UwncrneHHbIle METOABI : MaTeMaTHYEeCKHH aHAIW3 W OOBIKHOBCHHBIC
mudepeHiranbHble ypaBHEHU | yueOHOe mocoOue Ui By30B : fomyiieHo M-Bom oOpa3oBanusi PO /
B. M. Bepx6uuxkuii. - Mocksa : Beicias mkona, 2001. - 382c.

4.3. Pecypchl OTKPBITOrO 10CTyHA:

1.  Enmunoe okHO IocTyna Kk o0pa3zoBaresibHbIM pecypcam. Pexxum mpocryma: http://window.edu.ru/

4.4. TexHoJIOTMYECKAs1 KAPTA CAMOCTOATEJIbHOI PadOThI CTy/IeHTa

Tabnuya 3

Tembl AUCIUIITUHBI [lepeuens yuebHO-MeTOAMUECKOTO o0ecnieueHus (HoMep
UCTOYHMKA U3 11.11. 4.1-4.3)

3agaHus U1 CaMOCTOSITENIbHOW PabOTEI

IIsThIi ceMmecTp

Tema 1. Dnemenrapuasi teopusi |OcHOBHas yueOHas nureparypa: 1, 2
NnorpeuHocrei JononuurensHas yueOHas nureparypa: 1, 2, 3, 4

PacuetrHo-rpaguueckas pabora.
1. Onpenenuth kakoe paBeHCTBO TouHee. 9/11=0,818; Vi3 =4,24.

2. Haiitu npenenpHble aOCOIOTHBIE M OTHOCUTEIbHBIE MOTPEIIHOCTH YUCENl, €CIIM OHU UMEIOT|
TOJILKO BEpPHBIE LU(PHI: a) B Y3KOM CMBICIIE; 0) B IIUPOKOM CMBICIIE.

a) 0,4357; 6) 12,384.

Tema 2. MeToasl perieHuit OcHoBHas yueOHas nuteparypa: 1, 2

HEJIMHEHHBIX YPABHEHUI JlononHurenbHas yueOHas ntutepatypa: 1, 2, 3, 4
PacuetHo-Tpaduueckas padora.

1) OTaenuTh KOpHU ypaBHEHUS TpadUyeCcKd U YTOUYHUTH OJUH U3 HUX METOJO0M KacaTeJIbHbBIX
¢ TouHocThio 40 0,001.

tg(0,5x+0,1)=x>



http://window.edu.ru/

2) OtnenuTh KOPHU YPaBHCHUS AHAIUTUYECKH U YTOUYHUTD OJMH U3 HUX METOJIOM
KacaTellbHBIX ¢ TOYHOCTHIO 10 0,001.
x3-2x%4+3x-3=0

Tema 3. MeToabl pemieHuii OcHoBHas yueOHas nuteparypa: 1, 2

CHCTEM JIMHEHHLIX U JononaurensHas yueOHas iureparypa: 1, 2, 3, 4
HeJIMHENHbIX YPaBHEHU
PacuerHo-Tpaduueckas padora.
Hcnonb3ys MeToa uTepanuil, peluTh CUCTEMY HEJIMHEWHBIX YPaBHEHUI C TOUHOCTbHIO /10
0,001.

{sin(x -0,6)—v=106

3x—cosy=09
Tema 4. UuTepnosiupoBanue, OcHoBHas yueOHas nuteparypa: 1, 2
JIKCTPAINOJIMPOBAHNE U JononuurensHas yuebnas iureparypa: 1, 2, 3, 4

annpoKcuManusa GyHKIMi.
PacuerHo-Tpaduueckas padora.
Hcnone3ys untepnonsaunonusie popmynsl ['aycca, Ctupnunra u beccenst, BBIYHCIUTH
npuOIKEHHBIC 3HaYCHUST PYHKIMHU Y(X) IPU TaHHBIX 3HAYCHUAX apryMeHTa: 1)
x=1,60+0,006n;2) x=1,725+0,002n; 3) x=1,83+0,003n; 4) x=2-0,013n (n=1,2,3, ... 30).

Tema 5. Uncsnennoe OcHoBHas yueOHas nuteparypa: 1, 2
nuddepeHuupoBanme u JomnonuurensHas yueOHas nureparypa: 1, 2, 3, 4
HHTErPUpPOBaHMe.

Pacuetno-rpaduueckas padora.
BerarcnuTh wHTETpal o (OpMyJiaM JIEBBIX H MPABBIX MPSIMOYTOJLHUKOB Tipu N = 10,

OLCHUBAsI TOYHOCTDH C ITIOMOIIIBIO CPABHCHUS MMOJIYYCHHBIX PE3YJIbTATOB.
23

J' qfﬁ,36+1,2 -
2
L51,6x+qp'x +0,5

IMoaroroBka Kk 3a4ery OcHoBHast yueOHas nureparypa: 1, 2
JlononHutenbHas yyeOHas nuteparypa: 1, 2, 3, 4

4.5 BbinonHeHue KypcoBoii padorsl (mpoekta). KypcoBas pabora 1O JUCHMIUIMHE He

peayCMOTPEHA.

5 PECYPCBI, HEOBXOJIMMBIE JIUIA OCYIHECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLECCA 11O JUCHUIIJIMHE

5.1 UudopManmoHHbIe TEXHOJOTHHI

OOpa3oBaTelnbHBI  MPOIECC  OCYIIECTBISETCA C  NPUMEHEHHEM  JIOKAJIbHBIX |
pacnpeieneHHbIX HHOPMAITMOHHBIX TEXHOIOTHH (TabmuIs 4, 5).

JlokajibHbIe MH(OPMAIIMOHHBbIE TEXHOJIOTHHU

Tabnuya 4



Ilepeuenb
JIMOCH3UOHHOTO U
CcBOOOTHO
I'pymma pactpocTpariemMor PeKBU3UTBI OATBEPIKAAIOIIETO
IMpOorpaMMHBIX O MpOrpaMMHOI0 AYIII/ITOpI/IH OKVMEHTA
CpEACTB 06CCHC‘ICHI/IH, B JOKY
TOM YHUCIIC
OTCYCCTBCHHOT' O
IPOM3BOJICTBA
Od¢ucusie . . .
HiﬁpﬁﬁMH LibreOffice 209 https://ru.libreoffice.org/about-us/license
Onepaumonnsie [Manjaro Linux http://gostrf.com/normadata/1/4293798/42
cucTems! XFCE & KDE 209 T 03798256 htm
Hayunsie e SageMath
pacdeTsl e Scilab
. IF\>/ISaF)>(FI>ma 209 http://gostrf.com/normadata/1/4293798/42
* 93798256.htm
e Cpena
CTAaTUCTUYCCKUX
BBIUMCIEHHNM R
I'paguueckue | GIMP 209 https://www.gimp.org/about/COPY ING
PEAAKTOPLI
bpaysepet (Be0- Firefox 209 https://rusgpl.ru/
00o03peBaTenn)

Pacnpeueneﬂmﬂe I/IH(l)OpMaIII/IOHHbIe TEXHOJIOInMn

Tabnuya 5

I'pymma

HanmenoBanue

bubnuorexu n oOpasoBarenabHbIe peCypchl (B TOM
YHCIie IepCOHANbHBIE CalThl penojaBarencii KO

®T'BOY BO «HITIY»)

OnektponHas 6udmmorexka HI'TIY
http://lib.nspu.ru

OnektponHas 6udnuoreka KO ®I'BOY
BO«HTITIY» http://lib.kbnspu.ru/

[IepconasibHBIE CalTHI IpENIOAABATENEH
K® ®I'6OY BOHITIY»
http://prepod.nspu.ru

Cucrema 3JeKTPOHHBIX MTOPTQPOINO
crynenros HI'TIY

https://www.nspu.ru/portfolio/

5.2 MaTtepuajibHO-TeXHHYECKOE 0O0ecnevyeHue TUCHUITUHBI

Tabnuya 6

Homep n HanmeHoBaHue
(TIpu HAJTUYMH)
MTOMEILEHUS st
OCYILIECTBIIEHUS
o0OpazoBaTenbHON
JESTEIBHOCTH

[TepedyeHb OCHOBHOTO
obopynoBaHus

Anpec MecTa OCyIIEeCTBICHHUS
00pa3oBaTeNbHON 1eATeIbHOCTH
(MecTOmnoI0KEHUE COTJIACHO JIUIEH3UN )

YueOHas ayauTopus Jis1 MPpOBCACHU A y‘-Ie6HBIX 3aHATHH JIEKIIMOHHOI'O THUIIA



http://lib.kbnspu.ru/

Ayn. No209 «Yuebnas
ayJIUTOPHS JICKIIMOHHOTO
THUIIA 3aHIATUN

KommiekT yuebHoi Mebenu,
KomnberorepHoe
obopyoBaHue:

Kommbrorep B xomruiekTe (¢
BBIX0JIOM B ceThb "Untepuer"
U JIOCTYIIOM K 3JIEKTPOHHOM
UH(pOPMAIIMOHHO-
o0Opa3oBaTenbHOI
YHHUBEpCUTETA) —8 LIT.
HNutepaktuBHOE
obopymoBaHue:
SMART nocku — 1.

cpene

632387, HoBocubOupckas 00
Kyti6pimes, yi. MosnonexHnas, 1om 7

Bosnpioit neKnoHHBIN
3aI1

KommiekT yuebHOM Mebeny|

IIpoexnnoHHOE
obopyoBaHue:
MynbTMEaa MPOEKTOP
lwt.,, DkpaH  pyJOHHBI

(mepeHOCHO! Ha ILTaTHBE) —

632387, HoBocubupckast o01. T.
Kyi6osimes, yn. MononexHas, 1om 7

Biigt

VYyeOHast ay1uTOpus AJis IPOBEACHUS Y4€OHBIX 3aHATUN CEMHUHAPCKOTO THUIA (IPaKTUYECKUE
3aHATHUSA, Ta00paTOPHBIC 3aHATHS)/ YueOHasi ayJUTOPHS AJIsl IPOBEIACHUS TPYIIIOBBIX U
WH/IMBUIYaJIbHBIX KOHCYJIbTalni/ YueOHast ayAUTOPHS s IPOBEACHHUS TEKYIIETO KOHTPOJIS U

MIPOMEKYTOUHOM aTTeCTalluu

Ayn. Ne304
«KOMIBIOTEpHBIN KIIaCC»

KommuiexT yueOHo mebenu,
Komnbrorepnoe
obopymoBaHue:

Kowmmerorep B komiekre (¢
BBIX0JIOM B ceTh "MuTepHer"
U JOCTYIIOM K 3JIEKTPOHHOMH]
MH(}OPMALIOHHO-
o0pa3oBaTenbHOM
yHHUBepcuTeTa) —9 mr.

cpene

632387, HoBocubupckas 00
Kyi6simies, yn. MononexHas, 1om 7

Ayn. Ne212
«KoMIbIOTEpHBIN KIacc

Kommnekt yue6HO# Mebenn,
Komnberoreproe
o0opynoBaHue:

Komnerorep B kommiekre (¢
BbIXOJIOM B ceTh "HHTepHer"
U JIOCTYIIOM K 3JIEKTPOHHOI
MH(pOPMaIMOHHO-
o0OpazoBaTenbHON
YHUBEpCUTETA) —8 LIT.
NHTtepakTuBHOE
obopynoBaHue:
SMART nocku — 1.

cpene

632387, HoBocubupckas  00d.
KyiiObiieB, yin. MonoaexHas, iom 7

Ayn. Ne211
«KoMIproTepHBIi Ki1accy

KommexT yueOHoi mebenu,
KommnbrorepHoe
obopymoBaHue:

Komnbrotep B kommiekTe (¢
BBIXOZIOM B ceTb "MHTepHer"
U JOCTYIIOM K 3JIEKTPOHHOI
MH(OPMAaLIOHHO-
o0pa3oBaTenbHOI
YHUBEpCUTETA) —7 WIT.

cpene

632387, HoBocubupckas  00d.
KyiiOpiieB, yin. MonoaexHast, iom 7




Ayn. Ne210
«KoMIbIOTepHBII KIacc»

KommiekT yuebHoi Mebenu,
KomnberorepHoe
obopynoBaHue:

Kommbrotep B xomruiekTe (¢
BbIX0JIOM B ceTh "MuTepuer"
U JOCTYIIOM K 3JIEKTPOHHOMH]
MH(POPMAIIMOHHO-
o0pa3oBaTenbHOM cpene]
yHHUBepcuTeTa) —15 mrT.

632387, Hoocubupckas  00d.
Kyti6bimes, yin. MosonexHas, 1om 7

[Tomerienue st CaMOCTOATEIIBHOM P

a00THI OOYJAFOIITMXCSI

Ayn. Ne 207 «ITomemienue
JUISE CAMOCTOSITSIIHbHOM
paboTh»

Kommiext yueGHON Mebenu.
Komnberorepnoe
obopyoBaHue:
KomMmrmbroTepsl B KOMIUIEKTE
(C BBIXOJIOM B CE€Th
"UnaTepHeT" ¥ 10CTYIIOM K
3JIEKTPOHHOU
nH(pOpPMaIMOHHO-
o0pa3oBaTeNbHOM cpeie
yHHUBEpCUTETa) — § IIT.,
[TedyatHOe U ckaHHpYrOIIEE
o0opynoBaHue:

IPUHTEPHI - 11T

632387, HoBocubupckas o0uI. T.
Kyiiob1ies, yin. Mononexhas, 1om 7

ITomeienue s XPaHCHUSA U HpO(I)I/IJ'IaKTI/I‘leCKOFO O6CJ'Iy)I(I/IBaHI/I$I y‘IC6HOl"O O60py,[[OBaHI/I$[

Ayn. Ne 217A
«ITomemenue mis
XpaHEeHUs U
npoUIAKTUIECKOTO
o0cTyKUBaHUS
000pyIOBaHUS

HNuBenTaps:

Tectep komnbroTepHbIil — 1
LIT.

Criennanu3upoBaHHBIN
WHBEHTaphb — 11IT.

Habop unctpymeHTOB 1ist
oprrexHuku — 1 mr (28
MIPEIMETOB).
N3mepurensHoe
obopyoBaHue:
BonsT™merpel — 1T,
Mynbstumerp — lmr.,
KommnbsrorepHoe
obopyoBaHue:
KomMmberotep B KOMILIEKTE —
Biig

[TewatHoe oGopynoBaHue:
— L.

632387, HoBocubupckas 001. T.
Kyiiobimies, yn. MononexHas, 1om 7




6 OEHOYHBIE MATEPHUAJIbI
6.1 OneHOYHbIE MaTepPHUAJIbI JJISl IPOBeIeHUS TEKYIero KOHTPOJISA yCIeBaeMOCTH

Tabauya 7
Ne /it | HanmeHnoBanue Temsl ‘ Ko komnereHnmn | @DOpMBI IPOBEPKH
JlecsaTeiil cemecTp

1 Tema 1. 3JIUGMGHTap Hast TeopHA I1K-3 1. CamoctosTenbHas pabota
[OTrpeIHOCTeN

2 Tema 02' Metoz1 , petierum ITK-3 1. CamocrositensHas pabora
HETMHCWHBIX YpaBHEHUIN
Tema 3. Meronpl perieHuil cuctem

3 ITUHEHHBIX u HEJTMHEHHBIX| I1K-3 1. CamocrosTenbHas paboTa
YpaBHEHUU
Tema 4. HurepnoiupoBaHue,

4 PKCTPAIOIMPOBAHNE y I1K-3 1. CamocrosTensHas pabora
anmpoKcuMaIus QyHKIHi.
Tema 5. Yucnennoe

5 b depeHpoBaHme u I1K-3 1. CamocTtosTenbpHas paboTa
MHTETPUPOBAHUE.

6.2 OueHo4HbIe MaTePHAJIbI I IPOBEACHHUS NPOMEKYTOUYHOM aTTecTAlMM 00y4al0INXCH
Tabnuya 8

OIIGHOLIHBIG MaTCpUaJIbl IJId HpOMC)KyTO‘-IHOfI arrecralnuu
Hecsitbiii cemectTp (3auer)

Kon xomnerenuun: IK-3
1. Onpenenenue aOCONIOTHOW M OTHOCUTEIBHOW IOTIPEHIHOCTEH MpHOIMKEHHOTo 4ucia. BepHbie
udpbl YrcIa.

2. JletictBust Haa npuOMIKEHHBIMU yuciaMu. O1ieHKa MOTPEITHOCTE pe3ysbTaTa.

3. YTOouHEHNE KOPHEN METOIOM IIOJIOBUHHOIO ACJIEHUS. Y TOUHEHNUE KOPHEN METOJOM XOpA
4. YTOouHeHHEe KOpHEW METOJO0M KacaTeJbHBIX. YTOUHEHHE KOpHEH KOMOMHUPOBAHHBIM METOJOM
XOpJ U KacaTeNbHbIX.

5. PemeHne cucreMbl JIMHEWHBIX YPaBHEHHM METOJOM HTepauuid. PemeHue CUCTEMBl JMHEHHBIX
YPaBHEHUI MeTO0M 3eiinens. Pemenne cucteMbl IMHENHBIX YPaBHEHUM 110 cxeMe XallelKOoro..

6. Pemienne cucreMbl HENMHEWHBIX YpaBHEHMH METOAOM HTepaluid YTOUYHEHUE KOpPHEH MEeToA0M
XOpA. YTOUHEHHE KOPHEN METOIOM KacaTeNIbHBIX.

7. HaxoxneHue 3HaueHUN (QYHKIMU C TOMOIIbIO HMHTEPHOJSIMOHHOTO MHorouseHa Jlarpanxka.
Haxoxxnenue 3HaueHUH (yHKIMM MO MEepBOM W BTOPOW MHTEPIONAIUOHHBIM (popmynam HeroToHa.
Haxoxaenue 3HaueHU pyHKINY 10 cxeme DUTKUHA..

8. Haxoxnenue 3HaueHUH (QyHKIMHU C MOMOIIBIO HHTEPHOIANIMOHHBIX (opmyn ["aycca, Ctupiura,
beccens.

0. JluneilHOe M KBaJpaTHYHOE NPUOIMKEHUE TaOMUYHBIX (YHKUUH METOJIOM HaMMEHBUINX
KBaJpaTOB.

10. Haxoxnaenue npuOmmkaromied (yHKIMH B BHJE JBYX pa3IMYHBIX SMIMPHUECKUX (HOpMYI
METOJIOM HaUMEHbIINX KBapaToB. CpaBHEHUE KAueCTBA MOJYUYEHHBIX TPUOIMKEHUH.

11. Haxoxnenue nepBoil ¥ BTOPOil MPOU3BOAHON (PYHKIIMHM ¢ TOMOIIBIO (POPMYJ, MOCTPOSHHBIX HA
MHTEPIOSIIMOHHBIX popmynax HeroToHa, ["aycca, Ctupnunra, beccens.

12. BblunciaeHue ONpeseNeHHbIX MHTErpajioB 1Mo (opMyiaM JIEBBIX U MPaBbIX MPSIMOYTOJBHUKOB.
Brruncinenne onpeeleHHbIX HHTErpaioB o GpopMynaM CpeHUX NPSIMOYrOJIbHUKOB.

13. Beruncnenue onpeeneHHbIX UHTErpaioB Mo (Gopmyine Tpanenuid. BeruncieHue onpeaeaeHHbIX
MHTErpasioB 10 popmyse CUMIICOHA.

14. Boruncnenue onpezeneHHbIX HHTErpaioB o ¢popmynam ['aycca.

15. Haiitu mpenenbHpie aOCOMIOTHBIE M OTHOCUTEIBHBIC MOTPEITHOCTH YHCEN, €CIM OHU HWMEIOT)
TOJILKO BepHBbIE IIU(DPHI: a) B y3KOM CMBICIIE; 0) B IIUpOKOM cMbicie.a) 0,4357; ©6) 12,384.

16. Beruucnuts, nonbs3ysack npasuiamu noacuera mqudp.V =h*R , rne h =11,8; R =23,67.

17. OTaenuTh KOpHU TpapUUECcKd U YTOUHUTH OJIMH M3 HUX METOJI0M Ipod ¢ TouHocThio 10 0,01.




x210g0,5(x+1)=1

18. OtnenuTh KOPHU YpaBHEHMsI aHAIUTUYECKU U YTOYHMTH OJUH M3 HUX METOJOM KacaTeJIbHBIX C
ToyHocThio 10 0,001.

x210g0,5(x+1)=1

19. MeronoM wuTepanuii pelINTb CHUCTEMY JHMHEHHBIX YpaBHEHMH ¢ TOouHOCThIO 10 0,001,
[IPEBAPUTEIILHO OLIEHUB YMCJIO HEOOXOJUMBIX JJIS 3TOTO LIaroB.

X1= 0,32x1- 0,05x2+ 0,11x3- 0,08x4+ 2,15;
X2= 0,11x1+ 0,16x2— 0,28x3— 0,06x4— 0,83;
X3= 0,08x1— 0,15x2+ 0,12x4+ 1,16;

x4=—0,21x1+ 0,13x2—- 0,27x3+ 0,44.

20. Haiitn npubnmxéHHoe 3HaYeHHE (YHKIMM NPU JAHHOM 3HAUYEHUH apTyMEHTa C IOMOIIBIO
MHTEPIOJALMOHHOr0 MHOrowieHa Jlarpanka, eciu QyHKIMs 3a1aHa: 1) B HEpaBHOOTCTOSIIUX Y371aX
TaOIUIIBL; 2) B pABHOOTCTOSAIINX y3JIaX TAOJHUIIBL.

1) 2)
X y X y
0,05 0,050042 0,101 1,26183
0,10 0,100335 0,106 1,27644
0,17 0,171657 0,111 1,29122
0,25 0,255342 0,116 1,30617
0,30 0,309336 0,121 1,32130

0,36 0,376403 0,126 1,32660

21. [IpumeHsisi METOJ, HAMMEHBIIUX KBAJAPATOB, MPUOIU3UTH (PYHKIIHMIO MHOTOWIeHAMU 1-0i u 2-0if
creneHel. i Kakaoro NpuOIMKeHNs ONPENeNIUTh BEIUUNHY CPEIHEKBAPATUYHON TOTPEILIHOCTH U
CpaBHUTb KauecTBO mpuOmmkeHuid. I[loctpouts ToueuHsli rpaduk GyHKIMH U rpaduky
MHOTOWIEHOB. DYyHKIUSA y = y(X) 3a/1aHa TaOIUIICH CBOUX 3HAUCHHIA:

x0,751,502,253,103,75

v2313 10 22 4,2

22. 1o 3amanHOl TabnuIle 3HAYEHUN MOCTPOUTH METOJAOM HAaMMEHBIINX KBAJIPAaTOB JBE PAa3IMUYHBIC
pmrpuaeckue Gopmynsl. CpaBHUTh KadeCTBO MOJMYYEHHBIX npuOmmkenuid. [loctpouts rpaduku
byHKIHI.

x0,751,502,253,103,75

y2313 1,0 2,2 42

Kpurepun BoicTaB/IeHUsS] 0OTMETOK

OTMeTKa «OTIAMYHO» / «3a4T€HO» (BBICOKMH YypOBEHb C(OPMHPOBAHHOCTHM KOMMIETEHIMH (-
UH))BBICTaBIISIETCA 00yYaroeMycsi, KOTOPBIA B MpOIecce U3yYeHHUs AUCLMILIUHBL U 10 pe3ybTaTaM
IPOMEKYTOUHONW aTTecTalluu:- OOHApPYXHJI CHUCTEMHbIE 3HAaHMS IO BCEM pa3JielaM IpOorpaMMbl
JUCLUIUIMHBL / MOZIYJsS /IPaKTHKH, MPOJAEMOHCTPUPOBAT CHOCOOHOCTh K HX CaMOCTOSTEIbHOMY
MIOTIOJIHEHUIO, B TOM YHUCIIEé B PaMKax y4eOHO-HCCIIEOBAaTENbCKOM M HaydyHO-HCCIIEA0BaTEIbCKOM

JEATEIbHOCTH;- TIPU  BBINOJHEHWM  33JaHUW, TNPEIYCMOTPEHHBIX IPOTPaMMOM,  YCIEHIHO
IPOIEMOHCTPUPOBAJT OCBAWBAaEMbI€ B PAMKAX JUCHMIUIMHBI / MOAYJS / IPAKTUKU MPO(ecCHOHATbHbIE
YMEHUS;- TPEICTaBWJI  pe3yJbTaTbl  BBIIOJHEHHMS BCEX 3aJaHUM UL CaMOCTOSITEIIBHOU

paboThI MOJIHOCTHIO M KAYECTBEHHO, Ha TBOPUECKOM YPOBHE, BHIPA3HII

JMYHOCTHYIO 3HAYUMOCTh JEATCIBHOCTH;- TPH YCTHOM OTBETE BBICKA3aJd CaMOCTOSTEIBHOEC
CyXJICHUE Ha OCHOBE UCCIICIOBAHHST TEOPETHUYECKIX HMCTOYHHUKOB, JIOTHYHO u
apryMEHTHPOBAHHO W3J10KUII MaTepHal, CBSI3a]l TEOPHIO C TMPAKTHUKOW MMOCPEICTBOM
WLTIOCTPUPYIOIIUX IPUMEPOB, CBOOOTHO OTBETHII HA JIOTIOJIHUTEIILHBIC BOIIPOCHI;- TIPU BBITOJHEHUH
MUCHbMEHHOTO 33JaHUsI PEACTABUII CO/IEPKATEIbHBIN, CTPYKTYPUPOBAHHBIN ,ITTyOOKUI aHAIU3 CYTH U
nyTeil pereHus mpoOeMsl (3a1a4K, 3aJaHKsl);- TIPU BBITOJHECHUN TECTOBBIX 3aJIaHHI JJaJl IPAaBUIIbHBIC
OTBETEI Ha 85 - 100 % 3aJaHUH.

OtmeTka «xopomo» / «3auTeHo» (CpeqHuil ypoBeHb CGHOPMUPOBAHHOCTH KOMIIETEHIUH (-
UH))BBICTaBIIIETCS 00yYaroImeMycs, KOTOPbIi B Mpoliecce U3y4eHHUs TUCHMIUIMHBI U 10 pe3yJbTaTaM
NPOMEKYTOYHOW aTTeCTallui:- OOHAPYXHWJ 3HAaHHE OCHOBHOTO MarepHaja IO BCEM pa3leinaMm
IpOTrpaMMbl JAUCHUIUIMHBI /MOJYJIS / IPAKTHUKU B 00BEME, HEOOXOAMMOM s AajbHele yueOsl u
npeacTosneld padoThl 1O MPOQECCHH, MPOJIEMOHCTPUPOBATT CIIOCOOHOCTh K UX CAMOCTOSITEIIBHOMY



MOTOJTHCHNUIO;-  TPU  BHIOTHEHWUM  3aJaHWi,  MPEAYCMOTPEHHBIX  MPOrpaMMOM,  CMOT
MIPOJIEMOHCTPUPOBATh OCBaMBaeMble MPOPECCHOHAIBHBIC YMEHHUSI, HO JOMYCTHJI HEMPUHIIUITHAIBHBIC
OMMOKA B WX BBINOTHEHUHM, KOTOpPhIE CMOT HCHOPAaBUTh TMPH HE3HAYUTEIHLHOW IMOMOIIH
MIPENOIaBaTelis;- TMPEICTABHJI PE3yIbTaThl BBHINOJHECHHUS BCEX 3aJaHW JJII CaMOCTOSATEIbHON
paboThI, YKa3aHHBIX B MIPOrpPaMMe TUCIUTUTHHEI / MOAYJSI / IPAKTUKH, TIPU STOM 3a/IaHUS BBITTOJTHECHBI
MOJIHOCTBIO U KAaueCTBEHHO;- IpH YCTHOM OTBETE 00BACHUI y4eOHBII Marepuan,
WHTEPIPETUPOBAT coJiepKaHue, SKCTPANOIUPOBAT BBIBOJIBI;- IMPU BBIMOJHEHUH HTUCHMEHHOIO
3aJIaHusI TIPEJICTABIII PEMTPOIYKTUBHYIO TIO3UIMIO 3JIEMEHTHI aHAIM3a B OMHCAaHUU CYTH M IyTeH
pemieHuss TpoOsieMbl  (3amadd, 3alaHusi), H3JI0KHII JIOTUYECKYIO MMOCIIEeI0BATEILHOCTh BOIIPOCOB
TE€Mbl;- TIPU BBINOJHEHUM TECTOBBIX 3aJaHUi JaJl MpaBUJIbHbICE OTBETHI Ha 75 — 84 % 3amanuil.

OTMeTKa  «yIOBJIETBOPUTEIBHO» /  «3a4T€HO»  (IIOPOrOBBI  ypOBEHb  C(HOPMHPOBAHHOCTHU
KOMIIETEHIIMH  (-MM))  BBICTaBIACTCS  OOy4aromemycs, KOTOpPBIH B  Ipolecce  M3Y4YEHHUs
JUCLMIUIMHBL M IO pe3yJbTaTaM IPOMEXYTOYHOH arrecTauuu:- OOHApyXHJI 3HaHUE OCHOBHOIO
MaTtepuaja IO BCEM pa3jieiaM NpOrpaMMbl AMCUUIUIMHBL /MOAYNs / TpakTHKH B 00BEME,
HEo0X0UMOM sl JajlbHeHmeil yueObl n npeacrosmeil padboTel o npodeccuu, HO 3HaHUS UMEIOT
po0ebl u IJI0XO CTPYKTYpUPOBaHBI;
- IpM  BBIIOJIHEHUM  3a/JaHUM, MOPEJYyCMOTPEHHBIX  NPOrpaMMOi, B  LEJIOM  CMOT
IPOJEMOHCTPUPOBATh OCBAaMBAaE€Mbl€ IPO(PECCUOHANbHBIE YMEHHUS, HO JOMYCTHJ OLIMOKM B HX
BBIIIOJIHEHUM, KOTOpPbIE CMOI MCIPAaBUTh IPU HE3HAUUTEJIBHOW IOMOIIM IMpenojaBaTes;-
IpEJICTaBUI  PE3yJbTaThl  BBINOJIHEHMS  BCEX 3aJaHMM  JuIsl  CaMOCTOSITENIbHOW  paloThl,
yKa3aHHbIX B MpOrpaMMe AMCHUUIUIMHBI / MOJYNsl / HPAaKTUKH, IPU 3TOM 3aJaHHsl BBIIOJIHEHBI
dopManbHO, KpaTKo, peQuIeKCHsl HEMOJHAas WM HOCUT (OpMaibHBIA XapakTep, IPeACcTaBICHO
HOBEPXHOCTHOE OIMCAHME.- IPU YCTHOM OTBETE IPOJEMOHCTPUPOBAI 3HaHUE 0A30BbIX MOJOXKEHUN U
KJIIOUEBBIX ~ TOHATHI, BEPHO BOCHpOM3BEN ydeOHOe cojepkaHHe ©0e3  HCIOJIb30BaHMSA

JIOTIOJIHUTEILHOTO ~ MaTepuaya;- TMpPHU  BBINOJHEHUHM  IUCBMEHHOTO  3aJaHusl  IPEACTaBUII
PENPONYKTUBHYIO TO3UIIMIO B ONMUCAHUM CYTH M MyTEW perieHus: mpoOsiaemsbl (3a1a4uu, 3aaHus);- Npu
BBIIIOJTHEHUM TECTOBBIX 3aJlaHMil Jaj MpaBuwibHble OTBeTHl Ha 60 — 74 % 3ajmaHwil.

OTMeTKa «HEYAOBIETBOPUTEIBHO» / «HE 3a4TeHo» (KoMmeTeHus(-uu) He chopMupoBaHa(-
BbI))BBICTABIISICTCS 00YYarONIEeMyCsl, KOTOPBIH B IMPOIeCCe M3YYCHHS TUCIUILUIMHBI U TI0 Pe3yIbTaTaM
MPOMEKYTOUHOM aTTecTaliu:- OOHApYKUJ OTCYTCTBHE 3HaHHH MO0 (parMeHTapHble 3HAHUS IO
OCHOBHBIM pa3sJieliaM MPOrpaMMbl JUCIUTIINHBI / MOJYJs / MPAKTUKHU;- TIPU BBITIOJHEHUH 3a/IaHUH,
MPEelyCMOTPEHHBIX MPOTPaMMOil, HE CMOT MPOJEMOHCTPHPOBATh OCBaMBaeMble MpodeccroHalbHbIe
YMEHHS (IOMYCTHJI TNPUHIUIHUAIBHBIE OIMMUOKH B WX BBIMOJTHCHUH, KOTOPHIE HE CMOT UCIIPABUTH
Ipy yKa3aHWW HAa HUX [pernojaBareneM), 00 HE BBINOJIHUI 33/IaHUS;- HE BBITOJIHUT
MPEyCMOTPCHHBIE YUYEOHBIM IUIAHOM TIPAKTHYECKUE, J1ab0OpaTOpHBIC 3aJaHWs;- HE IMOJHOCTHIO
BBITIOJTHIIT 33/IaHUS 111 CAMOCTOSITENIbHON paboThl, YKa3aHHBIX B MPOrpaMMe JUCIHUIUIAHBI / MOy /
MPAKTUKH, JINOO 33JJaHUS BBITOJIHEHBI HEBEPHO,

OUEBHUJICH TUIarHaT;- MPU YCTHOM OTBETE€ JAONYCTHUI (PAaKTUYECKHUE OIMMOKH B HCIOIb30BAHUU
HAyYHOW TEPMHUHOJOTHUH W W3JIOXKCHUH Y4eOHOTO COJEp)KaHUs, CJeaj JIO)KHBIC BBIBOJBI- IPHU
BBITIOJTHEHUH TECTOBBIX 33/IaHUM Jall IpaBHIbHBIE OTBETHI Ha 0 — 59 % 3amaHuid.



