KoMmieKkT 011€ HOUHBIX MaTe€pHuaJI0B IO JUCIUIIINHE
«YncjieHHbIe MeTOAbD»

3aHaHHH 3aKPLITOI'0 THIIA

3aIlaHl/Iﬂ 3aKPLITOI'0 TUIIA HA BblﬁOp NMPpaBUWJIBHOI'0 OTBETA

Buvibepume ooun npasunvHwiti omeem

1. 3Havamumu muppaMu CUATAIOTCA ...

A) Bce nudpel TaHHOTO YKCIIa, TPUBEIACHHBIEC B €T0 3aIlUCU

b) Bce nudpsl JaHHOTO YKCIa, HAUWHAS C TIEPBOI HEHYJIEBON UMD

B) Bce nudpsl 1aHHOTO YKCiIa, HE CYUTAs HYJIEH B KOHIIEC 3aITUCH

I') Bce nudpbl JaHHOTO YKCIa, HAXOSIIUECS Mepe JECATUIHBIM pa3AeIuTeIeM
(3amsAToiN)

[IpaBunbHBIN OTBET: b

Komnerenmmu (uaaukatops): OITK-6.

2. 3agada BeruucieHus y = A(X) Ha3bIBae€TCs KOPPEKTHO MOCTABICHHOM, €Clin
JUIs TFOOBIX BXOJHBIX JaHHBIX W3 HEKOTOPOrO Kilacca pelIeHHe 3a/laydl CyIIECTBYET,
€IMHCTBEHHO M YCTOMYMBO IO BXO/JHBIM JIaHHBIM

A) BepHO

b) neBepuo

[IpaBuibHBIN OTBET: A

Kommerennmu (naaukaropsr): OITK-6.

3. OtnenuTe KOpHH ypaBHeHHs X2 — sinx — 1 = 0 M yKa)uTe OTpe3KH, UX
coJiepKaliue

A) [-m; =1l u [1; n]

B) [-m; 0] u [0; 1]

B) [-1;0]u [1; 2]

I)[-2;-1]u[0;1]

IIpaBunbHblil oTBET: B

Komnerenuuu (unaukaropsi): OITK-6.

4. B ciiyyae TMHEHHOW MHTEPIOISAIUN UHTEPIIONHUPYIoas PyHKIUS CTPOUTCS
B BUJIE

A) mpsAMBIX, COCAMHSIIONUMX 3HAYEHUS HWHTEPHOJUPYEMOM (QYHKUIMU Ha
MJIOCKOCTH

b) nunuii, npoxoaaumx yepes3 y3iabl MHTEPHOJSUUY napaiensHo ocu OY

B) nuneitHON KOMOMHAIIMN HEKOTOPBIX OasucHbIX QyHKImA {P (x)}

I') nuneitHO-He3aBUCUMON (DYHKITUU

[IpaBunbHbIN OTBET: B



Komnerenuun (unaukaropsi): OITK-6.

5. Jlna pa3pemmMocTd 3a7avydl JUHEHHOW WHTEPHOJSAINNA HEOOXOIUMO H
noctaTouHo 4toObl cuctema ¢yukumii  {®P,(x)} ob6pasoBeiBama Ha [a,b]
4eOBIIIEBCKYIO CUCTEMY MHTEPIIOJSIIIMOHHBIX (QYHKITHHA

A) BepHO

b) HerepHo

[IpaBunbHBIN OTBET: A

Komnerenumu (naaukaropsi): OITK-6.

6. KBagparyprast popmyna CumriicoHa (mapadboir) IMEET CTETICHb
A)n

b) 2

B) 3

INn+l

[IpaBunbHEIM OTBET: B

Komnerenmmu (maaukatops): OITK-6.

Bbl6epume 6Ce npasujlibHvle 6dpUdAHmbl OMeentos

7. K yucieHHbIM METOJaM pelieHUsT OOBIKHOBEHHBIX U(D(epeHIInaTbHbIX
YPABHEHUM OTHOCSTCS:

A) Meton @unona

b) meron Diinepa

B) meton Cumriicona

I') meTon Anamca

) meton Pynre-Kytra

E) meroq ®ubonauuu

[IpaBunbnbie otBETHL: b, I', /]

Kommerennmu (naaukaropsr): OITK-6.

8. K mMeTomam yTouHEeHUs KOpPHEH ypaBHEHUS J0 3aJaHHOW CTENEHU TOYHOCTH
OTHOCSATCS:

A) meton "aycca

b) MeTon1 MOJOBUHHOTO EJICHHS

B) meTon Axobu

I') merox xopn

J1) MeTo[ KacaTeabHbIX

E) meton ®ubonayuu

[IpaBunbHbie OTBETHL: b, I', /1

Komnerenuuu (uuaukaropsl): OITK-6.

33I[aHI/Iﬂ 3aKPbBITOI0 THIIA HA YCTAHOBJICHHUE COOTBCTCTBUA



Vemanosume npasunvhoe coomeememaue.
Kasxcoomy snemenmy neeoco cmoabya coomeemcemayem moibko 00Ul 91eMeHMm
npasozo cmoadya.

I. YcraHoBuTE€ COOTBETCTBUE MPEIJIOKEHHOTO ONMUCAHMS ATanoB (WU UX
yacTel) MaTeMaTUYECKOT0 MOJICIMPOBAHMS UX Ha3BaHUSAM

Onucanue sTana (4acTu) Hazpanue sTana
1) ComocraBjieHHE TOTYYCHHOTO A) ®opmynupoBka
pe3yybTara ¢ UMEIOIIUMUCS JAHHBIMU MaTeMaTHYECKON MOJIeNH

(U3UYECKOro SKCIIEPUMEHTA

2) Maremarnueckas Moaeiab u3ydyaemoro b) Hamucanue nmporpaMMHOIO
SIBJICHUS JOJDKHA OXBaThIBaTh KOJIa, peaTu3yIoIIero
BOKHEHIIIME )1 paccMaTpUBaeMOM YUCJICHHBINA METO/I
3aJ1a4u CTOPOHBI MIpoIiecca, ero
CYIIIECTBCHHBIC XapaKTECPUCTUKHU U
dhopMaIM30BaHHbBIC CBS3HU

3) Jlnst HaubGosee TOYHBIX U CIIOXKHBIX B) IlpoBenenue
Mo/ieJield OCHOBHBIMH METOAAMU MaTeMaTU4eCKOro
peuIeHus SBISIOTCS YACIEHHBIE VICCJIEOBAHMSI MOJEIN U
METO/IbI MOJIyYeHHUE

COOTBCTCTBYIOLICTO PCIICHUA

I') AHanM3 COCTOSTEILHOCTH
MaTEMATUYECKON MOJEIN
IIpaBunbHbiii oTBeT: 1-T°, 2-A, 3-B
Komnerennuu (nuaukaropsi): OITK-6.

2. YCTaHOBHUTE COOTBETCTBHE MEXKAY HA3BaHMSMU YHUCJIEHHBIX METOOB
pELIEHMs CUCTEM YPAaBHEHUN U 3aMKChIO (DOPMYJT UX UTEPALMOHHBIX IPOLECCOB

1) Meroa Sxobu A)x, = @1(Xp—1,Yn-1)

Yn = @2(Xn-1,Yn-1)
2) Merox Herotona B) x® = Bx®-D +qd, k=1,2,..
3) Metona ureparuii B) x®+1) = x®) — W—l(x(p)) .

f(x®), p=0,12,..

IIpaBunbHbiii oTBET: 1-b, 2-B, 3-A
Komnerennuu (naaukatopsl): OITK-6.

3. YcraHOBUTE COOTBETCTBUE OMMCAHMS METOJa MOMCKa MUHUMYyMa (PYHKIIUU
(HECKOJIbKUX MEPEMEHHBIX) €r0 Ha3BaHUIO

Omucanue HasBanue metona
1) B maHHOM METOJE MOMCK A) Mertoa MoOKOOPAMHATHOTO
OCYILIECTBIISIETCS B HAIPABJICHUH, CITyCKa

onIpCaACIAACMOM IIPpHU ITIOMOIIH BECKTOPA
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2) B gaHHOM MeTO/ie CpaBHUBAIOTCS b) I'panueHTHBIN METON
3HaYeHUs (PYHKIMHU B BEPIIMHAX
cuMIuIekca. Hanxynmas Bepmmna, B
KOTOpOH (hYHKIIHS MPUHAMAET
HauOoJIbIIee 3HAUCHHE,
OTOpaChIBAE€TCS 1 3aMEHSETCS HOBOU
3) B manHOM MeTOE MOCTIEIOBATEIHLHO B) Meron Hennepa-Muna
(UKCHUPYIOTCS BCE KOOPAMHATHI,
KpoMme oJiHOM. Ha kaxxnou urepauuu
HCIOJIB3YETCSI METO]T OJTHOMEPHOTO
TOMCKa
IIpaBunbHbiil oTBET: 1-b, 2-B, 3-A
Komnerennuu (nuaukaropsi): OITK-6.

4. VYcraHOBHTE COOTBETCTBHE MEXKAY HA3BaHMSMU YHUCJIEHHBIX METOOB
YTOYHEHUS KOPHEH YpaBHEHHI U 3aIIUCHI0 (POPMYII UX UTEPALMOHHBIX MTPOLIECCOB

1) Mertox KacaTelbHbIX A) *n = p(xp-1), n=1,2,..
X — oy — f(xx) (b
2)  Meroxxopx B) T () - £
—Xg), Xo=4a
3) Metox ureparuii B) Xn+1 = Xn — f(xn)/f (xn) , N

=0,1,2,..
[IpaBunbnbiii oTBET: 1-B, 2-b, 3-A
Komnerenmmu (maaukaropsl): OITK-6.

5. VYcraHoBUTE COOTBETCTBHE NpCIJIOKCHHOIO  OIMMCaHuA PpPE3YyJIbTATOB
IMPUMCHCHUA MCTOAO0B ITIOCTPOCHUA (bYHKL[I/Iﬁ Mo AMUCKPCTHO 3aJaHHBbIM AAHHBIM HX
Ha3BaHUSIM

Onucanue pe3ynbraTa Haszsanue metona

1) TlomyueHa HenpepbIBHAS (PYHKIINA, A) HHTEepnonssunoHHbIN
OHA IIPOXOAUT YEepe3 HEKOTOPBIE U3 nojauHoM Jlarpanxa
3aJJaHHBIX TOYEK Ha IIOCKOCTHU

2) Tlomydena HempepbiBHAS (QYHKIIHS b) HHTepnonsiuuOHHbBIN CILIAlH

(OJIMHOM), €€ CTETEHb 3aBUCUT OT
KOJIMYECTBA Y3JIOB CETKH, OHA
IPOXOJIUT Yepe3 BCE 3aJJaHHbIe TOUKU
Ha TUIOCKOCTHU
3) IlomydeHa KyCOYHO-HEIPEPHIBHAS B) Merton HauMeHbINX
GbyHKUMS (TOJIMHOM), €€ CTEeHb He KBaJpaToB
3aBUCHUT OT KOJIMYECTBA Y3JIOB CETKU,
OHa IIPOXOAUT Yepe3 BCE 3aJaHHbIE
TOYKHU HA IUIOCKOCTH
I') Meron Pynre-Kyrra



[IpaBwibHbIN OoTBET: 1-B, 2-A, 3-b
Kommerennmu (naaukaropsi): OITK-6.

/. YCTaHOBUTE COOTBETCTBHE MEXKJIy HA3BAHUSIMH YHCIEHHBIX METO/OB
pemienus 3anaun Komm ans quddepeHnnanbHpIX ypaBHEHUN U 3aTUChI0 hopMyT ux
WUTEPALMOHHBIX IIPOLIECCOB

1) Merox Dii " )
) €TOJ Jujicpa A) viy1 =y +hf (xl- + > y; + Ef(xi,yi))

2)  Meron Pynre-Kyrra sToporo Yiser =Yi + ; [3f (i yi) — f(xi-1, ¥i-1)]),
MOpsIIKa B) Zh
Yirr = ¥i + 5 [f Gear, Yien) + F (0, v
3) Meron Anamca BTOpOro B) yis1 =y +hf(x,y), i=0,1,..,n
HOpPSIIKa

[IpaBunbHBI OoTBET: 1-B, 2-A, 3-b
Kowmmerennmu (naaukaropsi): OITK-6.

8. VYcraHoBHTE COOTBETCTBHE OIMCAHHUS UIEHU METOoAa MPUOIUKEHHOTO
pelieHust KpaeBbIX 3a7a4 JUisi OOBIKHOBEHHBIX TU(DPepeHIIMaTbHBIX YpaBHEHUN €ro
Ha3BaHUIO

Onucanue uaen Haszpanue metona
1) Hcnoas3yrorcst GopMyIibl UUCIEHHOTO A) MeToa KOJIOKAI[ i

b depeHurpoBaHus 1St

arnmpoOKCUMAIIMU MPOU3BOIHBIX, UTO

CBOJUT 33/1a4y K CUCTEME JIMHEUHBIX

anreOpandyecKux ypaBHEHUN

2) Pemienue uiieTcs B BUJIE JTMHEHHOM b) Meron npuctpenku

KOMOUWHaNUU 0a3UCHBIX PYHKIUH,

YAOBJIETBOPSIOIIMX ONPEACICHHBIM

TpeOOBaHMSIM, 3a7a4a CBOJUTCS K

JTUHEHHOU areOpanyeckon cucTeMe

3) KpaeBas 3agaua CBOIUTCS K B) Meron KOHEUHBIX pa3HOCTEN

MOCJIEA0BATEILHOMY PEIICHUIO

HECKOJIbKUX 3aaa4 Komm
IIpaBunbHbIi oTBET: 1-B, 2-A, 3-b
Komnerennuu (naaukatopsl): OITK-6.

9. VYcTaHOBUTE COOTBETCTBHE MEXAYy Ha3BaHHUEM HMHTEPIOJISIIMOHHBIX
MOJIMHOMOB U 3alUCBI0 POPMYJT UX OOIIEro BUaa

A) P(x) = f(x0) + (x —x0) f(x0, %) + - +
+(x = x0) . (X = X1 f (X0, X1, e, Xp)

2) TMomunom HeroToHa B) P,(x) = Z f(x,) = ;)52, )
k=0

1) TlomuHom Jlarpamxa




_ _ K (x — x)?
) VHTEpIOAMOHHBIH Ba (%) = @+ bl = x00) + 2! (=)

1 B)
CIIJIaH

d
T30 (x —x;.)°

[IpaBuibHbIM OTBET: 1-b, 2-A, 3-A
Kommerennmn (naaukaropsi): OITK-6.

3aganus = 3aKpBLITOr0 THNA  HA  YCTAHOBJEHHE  NPABHJIbHOMH
MOCJIe0BATEJIbHOCTH

Yemanosume npasuilbHyro nocie0o8amelbHOCHb.
Sanuwume npasuilbHyro Nnocie008ameibHOCmb 6_)/K6 cjlesd Hanpaeo.

1. BoccTaHOBUTE XPOHOJIOTMYECKYIO MOCIEAOBATEIIBHOCT IMPUBEICHHBIX
COOBITHIA:

A) nossnenue nepsoii 9BM «OHUAK»

b) nosiBiieHue MOHATUS «BBIUUCIUTEIIbHBIA SKCIIEPUMEHT

B) nosiBieHue nepBbIx S36IKOB TPOTPAMMHUPOBAHUS

I') popmupoBaHue nepBbIX METOJAOB U OCHOB BBIUUCIUTEILHOU MAaTEMAaTUKHU

[IpaBunbnsiii otBeT: I, A, B, b

Komnerennmu (naaukaropsi): OITK-6.

2. Pacrionosure 3Tanbl peuieHus 3a4a4i B IPAaBUIBHOW MMOCIEA0BATEIbHOCTH:
A) MaTeMaTU4YeCcKOe ONMCaHue 3aJaun

b) dopmynupoBka 3amaun

B) nomyuenue pemeHus

I') ucnonbzoBanne IBM

J1) uyncaeHHbBIN aHATW3 3a/1a4u

[TpaBunbnsiii otBeT: b, A, /I, I', B

Kommerennmu (naaukaropsr): OITK-6.

3. YcraHoBuTe MPaBWIbHYIO MOCIEAOBATEILHOCTh JIEUCTBUN TIPU pEIICHUU
CJIAY metonom AxoOu:

A) onpezeneHue (BbIYUCICHUE) YCIOBHSI OCTAHOBKH UTEPAIIMOHHOTO ITpoliecca

b) BriunciieHrie HOpMbI MaTpulibl B

B) npuBegenue cuctemMsbl K BULy C AMArOHAJIbHBIM MpeodiagaHueM

I') onpenenenue HavyaaIbLHOTO MPUOJMKEHUSI U 3aITyCK Mpoliecca uTeparui

[IpaBunbnsiii otBeT: B, b, A, I’

Komnerenuuu (unaukaropsi): OITK-6.

4. Pacnonoxure IIYHKTBI aJlropurMa IIPOCTOIO TIpaJUCHTHOIO MCTOJa B
HpaBHHBHOﬁ MMOCJaCA0BATCIIBHOCTH.

~ - 1 - -
A) BBIYHCIIEHHE KOOPAMHAT HOBOM TOUKHM 110 (hopMyJIe W=z _p. g©
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b) Beiuncienue 3HaueHus: GyHKIIMU B HOBOI TOUKE f (55 (1))
B) ITposepka Bemonuennus ycnosus ||V — #@|| < &, ecnu ono Brmonusercs,

TO TMOMCK TPEKPaIaeTcs, B NpoTHBHOM ciydae X mpuaumaercs 3a ¥©  u Bce
HAYMHAETCS 3aHOBO

I') Ecniu 3nauenue f (55(1)) > f (55(0)), TO BEeJIMYMHA h yMEHBIIIAeTCs B JBa pasa
¥ CHOBA BBIUHCIsIETCS X (V)

J1) Boi6op HauanbHOro mpubmmkeHns X©), BbIUMCICHHE 3HAYCHUS LEIICBOM
byHKIUU f (55 (0)), BBIOOp BEJIMUMHBI 11ara A.

ITpaBunbnsiii otBeT: I, A, b, I', B
Kommnerennmu (naaukaropsr): OITK-6.

5. BoccranoBute mpaBWIbHYI0 XPOHOJIOTHIO JEUCTBUN MPU HMCIOJb30BAHUU
METO/Ia HAUMEHBIITUX KBAIPATOB:

A) onpenenenue BUAA anmnpoKCUMUPYIOMEH GyHKINN

b) omnpenenenne ko3)PUIMEHTOB W 3alMUcCh CaMOM AaNIPOKCUMUPYIOIICH
byHKITUH

B) noctpoeHne ncXOAHBIX JaHHBIX B COOTBETCTBYIOIIEH CUCTEME KOOPINHAT

I') pemenue cuctembl ypaBHEHHH, MOJIy4aromlelcs IOCie MpUpPaBHUBAHUS
YACTHBIX MPOU3BOJIHBIX OT QYHKIIMU S HYIIIO

[IpaBunbnsiii otBeT: B, A, I', b

Kommerennmu (naaukaropsr): OITK-6.

6. Pacnonoxxute B MpaBUIBHON TOCTEAOBATEIHHOCTH TOPSIIOK OMpEACTICHUs
K03 PUIIMEHTOB KyOUUYECKOro crijiaiiHa:

A) a;

b) by,

B) ¢

I dy

[IpaBunbnsiii otBeT: A, B, I', b

Kommerennmu (naaukaropsr): OITK-6.

7. YcTaHOBUTE TIPaBUJIbHYIO TTOCIIEA0BATEILHOCTD ICUCTBUN MPU BHIYUCICHUN
ONPEAECIECHHOTO UHTErpajia METOJAOM TPaICIINii:

A) ucnonb3yem Gopmyity Tpaneuuii YuCICHHOTO UHTETPUPOBAHUS

b) ompenensiem BeaMUYMHY IIara YHUCICHHOTO WHTETPUPOBAHUS HCXOAS U3
3aJITaHHOM TOYHOCTH

B) npoBomum  oOlEeHKY ~MakcuMyma ~MOAYJISE  BTOPOM  HPOU3BOJHOM
MOIBIHTETPATTEHON QYHKITUN

I') nns monmbrHTETpaNbHOM (PYHKIIMM COCTABIISIEM CETOYHYIO (YHKIHMIO C
TOYHOCTBIO JI0 COOTBETCTBYIOIIETO 3HAKA MOCJE 3aNsTON

[IpaBunbubiii otBET: B, b, I', A

Komnerenuuu (uuaukaropsl): OITK-6.



8. Pacnonoxute NYHKTH aliroputMa mMetoja [alepkuHa B TpaBUIILHOU
MOCJICTIOBATEIILHOCTH:

A) ctpoum HeBsizky R(x, Cy, Cy, ..., Cy)

b) ompenensiem Bua monmHoma, ¢ koddpdumuentamu Cy, Cy, ..., C, , KOTOPHIA
OyIeT SBIATHCS MPUOJIMKEHHBIM pellleHuEM

B) BwiOHpaeMm cuctemy OasucHbIXx QyHKOuid U;(x), yIOBIECTBOPSIOIIYIO
HEOOXOJMUMBIM yCIOBHUSIM

[') BeIMONHSEM WHTETPUPOBAHWUE W TOJyYaeM CHCTEMY JIMHCHHBIX
anredpandecKuxX ypaBHEHUH OTHOCUTEITLHO HCKOMBIX KodddummenTos C;, Cy, ..., C,

JI) cTpoum cucTeMy ypaBHEHUH, HCXOAS U3 TpeOOBaHUU OPTOTOHAIBLHOCTH
HeBs13KU R BceM GasucHbIM (yHkmusam U; (x)

E) pemaem cucreMy JIWHEHHBIX anreOpawdecKMX YpaBHCHHH W HAXOIAUM
ko3pdunuentst Cy, Cy, ..., C,

IIpaBunbnsiii otBeT: B, b, A, JI, I, E

Komnerennmu (naaukaropsi): OITK-6.

3ananus OTKPbLITOI'0 THIIA

?ballaHl/Iﬂ OTKPLITOT0 TUIIA HA JOIIOTHEHUE

Hanuwume nponywennoe cnoso (crosocouemanue).

1. 3agaua BerumciacHust y = A(x) Ha3bIBACTCS KOPPEKTHO MOCTABJICHHOM, eciu
JUIsL JTIOOBIX BXOAHBIX JAHHBIX M3 HEKOTOPOTO KJjlacca pelICHUE 33Jauu CyIIEeCTBYET,
Y YyCTOMYMBO IO BXOJHBIM JaHHBIM.
[IpaBUIIBHBIN OTBET: EAUHCTBEHHO
Kommerennmu (naaukaropsr): OITK-6.

2. Metoasl ®uboHAYYM U 30JI0TOTO CEYEHUS OTHOCATCA K METOJAaM ITOMCKA

[IpaBUIBHBIN OTBET: IKCTpEMyMaA
Kommnerennmu (naaukaropsr): OITK-6.

3. B ocHOBe MmeTOna JUISL CUCTEMBl YPAaBHEHUW JIEKUT
UCIIOIb30BaHue pasioxeHuid ¢GyHkumid F;(xq, Xy, ...,X,) B psan Teiinopa, npuyem
YJICHbI, COJEpXaIllle BTOpbIE MPOU3BOJAHBIE (M NPOU3BOJAHBIE 00Jiee BBICOKHX
MOPSIIKOB), OTOPACHIBAIOTCS.

IIpaBunbHblil oTBeT: HprOTOHA

Komnerenuuu (unaukaropsi): OITK-6.

Hanuwume pesynomam viuucienuti.

4. OnpeaenuTe KOJIMYECTBO BEPHBIX 3HAKOB yrcia 72.353(+0.026)
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(Omeem 3anuwiume 6 8uoe Yenoco Yucia)
[IpaBunbHbBIN OTBET: 3
Kommnerennmu (naaukaropsr): OITK-6.

Hanuwume nponywennoe cnoso (crogocouemanue).

1. Jns pa3pemmMOCTH 3ajauyd JIMHEHHOW HWHTEPHOJISIIIUU HEOoOXOAUMO H
IOCTAaTOYHO 4TOOKI crcTteMa Gynkuuii P, (x) obpazoBsiBana Ha [a; b],
CUCTEMY MHTEPITOJISIIIMOHHBIX (PYHKITUH.

[IpaBUIBHBII OTBET: YEOBIILIEBCKYIO

Kommnerennmu (naaukaropsr): OITK-6.

2. ITomunomsl Jlarpanxka u HeioToHa sSBISIIOTCS MOJIMHOMAaMU.
[IpaBUNBHBIN OTBET: UHTEPIIOJISIIMOHHBIMU
Komnerentmu (naaukaropsi): OITK-6.

3. Ilpu sToM mcKoMasi MHTErpaibHas KpuBas y = y(x), mpoxojsimas uepes
Touky My(xo,Vo), 3amensiercss nomanoit MyM;M, ... ¢ Bepmmnamu M;(x;,y;)
(i=0,1,2,..); xaxmoe 3BeHO M;M;,; >TOW JIOMaHOW, Ha3bIBAEMOW JIOMAHOM

, IMEEeT HalpaBJIEHNE, COBNAJAIOIEE C HAIPABICHUEM TOW UHTETPAIIBHON
KpuBOii ypaBHeHust y' = f(x,y), KOTOpas IPOXOIMT Yepe3 TOUKY M;.
[IpaBunbHEBIN OTBET: Dilsiepa
Kommnerennmu (naaukaropsi): OITK-6.

3az(amm OTKPLITOI0 THUIIA ¢ KPATKHUM CBOﬁOIlHI)IM O0TBCTOM

Hanuwume nponywennoe cnoso (crogocouemarue).

1. YUucneHHbIl METOA HAXOXKIAECHUS KOPHS YPAaBHEHMS C 3aJJaHHOW CTEIEHBIO
TOYHOCTH, B KOTOPOM MpHUCYTCTBYET dopmyia x = (a + b)/2 Ha3pIBaeTCS METOIOM

[IpaBUNBHBIN OTBET: MOJIOBUHHOTO JIETIEHUS / JUXOTOMUY / OUCEKITUU
Kommnerennmu (naaukaropsi): OITK-6.

2. MeToJibl pellieHHs] CUCTEM JIMHEHHBIX YPaBHEHHU JIENATCS HA JIBE TPYIIIbI -

[IpaBUIBHBIN OTBET: MPSMBIC U UTEPALMOHHBIC / TOYHBIC U UTEPAITIOHHBIS
Kommnerennmu (naaukaropsi): OITK-6.

Hanuwume pesyiomam BbLIYUCTCHULL.

3. Jlano ypasHenue x> —3x — 0.4 = 0. OrmenuTe KOPHHM aAHATUTUYECKH
(rpadpuyecku) U onpeACITUTE UX KOJUUECTRO.
Otser: KonuuecTBO KOpHEN paBHO
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[IpaBuiIbHBIN OTBET: TpeM / 3
Kommnerennmu (naaukaropsr): OITK-6.

Jlaume omeem na eonpoc.

4. T'eoMeTpUYECKONW MHTEPIIPETALNECH KAKOTO METO/IA SBJISETCA WIUTIOCTpaLUs,
NpUBEACHHAS HUXKE?

y _________________________
f(b)

&

I

1

(@p)
> Y

A A A,

[IpaBUnBHBII OTBET: XOP/ / TPOMOPLMOHATIBHBIX YaCTEN
Komnerenmmu (uaaukatops): OITK-6.

Hanuwume nponywennoe cnoso (crosocouemanue).

1. UncnaeHHBIN MCTOA BBIYHCIICHUA 3HAYCHHA OIIPCACICHHOI'O HHTCIpaia C
BaﬂaHHOﬁ CTCIICHBIO TOYHOCTH, B KOTOPOM Ha KaXJIOM YaCTHUYHOM CABOCHHOM

N h
WHTEpBAJE IUIOMIAJAb KPUBOJIMHEHMHOW TpPAIlCMd OLIEHUBAECTCS KaK E(Yk + Vies1 T+

Yk +2) Ha3bIBACTCS METOJIOM
[IpaBunbHBIN OTBET: Mapado / CI/IMHCOHa
Komnerenmmu (maaukatops): OITK-6.

2. KycouHO-TIOJHHOMHAIBHYIO MOpsSaKa 3 (YHKIHMIO, MMEIOyo Ha [a,b]
HENpPEPBIBHBIE IO 2-TO  MOPSJAKAa BKIIOYUTEIBHO IPOU3BOJIHBIE  HA3BIBAIOT

[IpaBunbHbIi oTBeT: KyOnueckum crutaitHoM / critaitHoM nopsjka 3 / crialHom
3-ro mopsiaka
Komnerenuuu (unaukaropsi): OITK-6.

Hanuwume pesyiomam BbLIYUCTCHULL.

3. 3anummuTe Matpuily Ko3hOUIIMEHTOB CUCTEMbI JTUHEUHBIX ypaBHEHHH (0e3
MpaBOMl YacTh), KOTOPYIO HYXHO PEIIHTh JJIs HAXOXKICHUS IMapaMeTpoOB
anmpOKCUMUpYIomend GyHKIUN Y = ax + b 11 TaHHBIX
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OtBeT: Matpuia ko3(phUIIMEeHTOB CUCTEMBI OyIeT UMETh BUJI A =

[IpaBUIBHBIN OTBET: (271 Z) / (271 471)

Komnerenumu (naaukaropsi): OITK-6.
Hatime omseem na sonpoc.

4. T'eoMeTpUYECKON MHTEPIPETALNECH KAKOTO METO/IA SBJISETCA WIUTIOCTpaLUs,
IIPUBEICHHAS HIXKE?

>~ Y

[IpaBwibHBIN OTBET: Tpamenuil / MeToaa Tpaneuuil / KBaJpaTypHOro METoaa
Tparneuni
Kommerennmu (naaukaropsr): OITK-6.

3aaHuA OTKPHITOrO THIIA ¢ PA3BEPHYTHIM OTBETOM

1. Ucnonb3ys MeToa mpocToi utepanuu (SIko0u), HaAWTHU PEIIeHUe CUCTEMBI C
TOYHOCTBIO € = 1074,

4x, — x5 + 2x3 = 1.75
Xy —5x, +3x3 =25
2x; + x5, — 8x3 = —0.25

IIpuBecTr paclIMpEHHOE pEIEHUE

Bpewms BoinonHenus — 30 MuH.

Oxunaemblil pe3yabTar:

JuaronanpHOE npeobiaaHue B MaTpuile A NCXOTHOW CHCTEMbI IPUCYTCTBYET.
[IpuBeneM cuctemy K Buay, yaoOHOMYy st utTepaumid. Jljis 3TOro M3 mepBOro
YPaBHEHUS CUCTEMbI BBIPa3UM HEU3BECTHOE X, U3 BTOPOTO YPABHEHUS — HEU3BECTHOE
X5, U3 TPETHETO — HEM3BECTHOE X3. B pe3ynbTaTe moaydyuM cucteMy
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X5 = 0.25%, + 0.125x, + 0.03125

B nocneanem ypaBHeHUH KO3DPUITMEHTHI JaHBI C TOYHOCTHIO JI0 MOTPEIIHOCTH
OKpYyTJIeHHUs. 37eCh

0 0.25 -0.5 0.4375
B=1 0.2 0 06 |,d=| —-05 |
0.25 0.125 0 0.03125

HOCT&TO‘-IHOG YCI0OBHC CXOAUMOCTHU MCTOda HpOCTOfI HUTCpalH BBIIIOJIHCHO, TAK
KakK

IB|| = max{0.75, 0.8, 0.375} = 0.8 < 1.
L

[IpuMeM 3a HauambHOe mpHOMKeHHe K pemenuio Bektop x0 =d =
(0.43750,—0.50000, 0.03125)7
u OyJIeM BeCTH uTepaiuu 1mno Gopmyie

3
X = z by + d;
=1

1-0,8
A0 BBIITIOJHCHUS KPUTCPHUA OCTAHOBKH, I'I€ B JAHHOM CJIy4aC € = ——— -

0,8
107*=0,25-10""

3HaueHusl NPUOIMKEHUN B TaOJIMILIE MPUBOAATCS C MATHIO LHU(PpPaMH MOCHE
JNECATUIHON TOYKH.

k Xl(k) ng) ng) Hx(k)_x(k—l)H
01]0.43750 | —0.50000 | 0.03125 | —
110.29688 | —-0.39375| 0.07812 | 0.14062

2 1 0.30000 | —0.39375 | 0.05625 | 0.02187
310.31094 | —0.40625 | 0.05703 | 0.01250
410.30742 | —0.40359 | 0.05820 | 3.52-10°°
510.30750 | —0.40360 | 0.05766 | 5.4-10°*
6|0.30777 | —0.40390 | 0.05768 | 3-10*
710.30768 | —0.40384 | 0.05770 | 9-10™
810.30769 | —0.40384 | 0.05769 | 1-10™°

[Tpu k=8 yciioBre 0CTaHOBKH BBIMOIHICTCS H MOYKHO OKOHYATEIFHO TTOJIOKUTh
x; = 0.3077 £ 0.0001, x, = —0,4038 + 0.0001, x; = 0.0577 £ 0.0001.
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2. Pemnts ypaBHenue e2* + 3x — 4 = 0 ¢ TounocTsio £ = 1073 MeTog0M
kacarenbHBIX (HploTOHA).

IIpuBecTH pacIIMpeHHOE PELICHHUE.

Bpewms Beimmonnenust — 30 MUH.

Kpurepun ounenuBanus:

— HaJIM4YKMe JOKAIU3auu KOPHS rpaduuecKuM JIM0O0 aHATUTUYECKUM CIIOCOOOM

— 000CHOBaHUE BbIOOPA HAYATLHOTO PUOIMKEHUS

— IPOBEJICHUE UTEPAIINl C COXpaHEHHUEM 3allaCHOTO 3HaKa

— TIOJTyYE€HHE PEIICHUsS] YPABHEHUS C 3aIaHHOM TOYHOCThIO X =~ 0.474

Kommnerennmu (naaukaropsr): OITK-6.

3. [locTpouTh MHTEPHOIAUUOHHBIN MHOTOUIEH Jlarpanxa 11t QyHKUUUA Y =

f (x), 3anaHHON TaGJIUYHO
x| 0.351 | 0.867 | 3.315 | 5.013 | 6.432
y | -0.572 | -2.015 | -3.342 | -5.752 | -6.911

Boruucnuts 3HaueHne GyHKIUU B TOUKE X1 + X,.

[IpuBecTH pacIMpeHHOE PELICHHE

Bpewms BoinonHeHus — 30 MuH.

OxuaeMblid pe3yJbTar:

[TocTpouM MHTEPIOIAIMOHHBIA MHOTOWICH Jlarpanxa 4-i crenenn L, (x) B
Bujie MuHelHOM KomOuHamuu Ly (x) = Ya_o f(xx) L (20).

BBILII/ICJ'H/IM 633I/ICHLIC MHOTI'OYJICHBEI.
I, (x) = (x —x1)(x — x3) (x — x3) (x — x4) _
(xg — x1) (g — x2) (xg — x3) (X — X4)
(x — 0.867)(x — 3.315)(x — 5.013) (x — 6.432)
~ (0.351 — 0.867)(0.351 — 3.315)(0.351 — 5.013)(0.351 — 6.432) _
= 0.0231- (x — 0.867)(x — 3.315)(x — 5.013)(x — 6.432),

AHaJIOTU4YHO
(x —0.351)(x — 3.315)(x — 5.013)(x — 6.432)

h(x) = (0.867 — 0.351)(0.867 — 3.315)(0.867 — 5.013)(0.867 — 6.432) -
= —0.0343 - (x — 0.351)(x — 3.315)(x — 5.013)(x — 6.432),
L (x) = (x —0.351)(x — 0.867)(x — 5.013)(x — 6.432) _
(3.315—-0.351)(3.315 — 0.867)(3.315 — 5.013)(3.315 — 6.432)
= 0.0260 - (x — 0.351)(x — 0.867)(x — 5.013)(x — 6.432),
(x —0.351)(x — 0.867)(x — 3.315)(x — 6.432)
l3(x) =

(5.013 — 0.351)(5.013 — 0.867)(5.013 — 3.315)(5.013 — 6.432) _
= —0.0215 - (x — 0.351)(x — 0.867)(x — 3.315)(x — 6.432),
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LG (x — 0.351)(x — 0.867)(x — 3.315)(x — 5.013) ~
4 = 6,432 — 0.351)(6.432 — 0.867)(6.432 — 3.315)(6.432 — 5.013) _

= 0.0067 - (x — 0.351)(x — 0.867)(x — 3.315)(x — 5.013).
Torga uHTEpNONSAMOHHBIN TOJIMHOM Jlarpanxka OyaeT UMEeTh BUJ
Ly(x) = —0.0132- (x — 0.867)(x — 3.315)(x — 5.013)(x — 6.432) +
+0.0691 - (x — 0.351)(x — 3.315)(x — 5.013)(x — 6.432) —
—0.0870 - (x — 0.351)(x — 0.867)(x — 5.013)(x — 6.432) +
4+0.1235 (x — 0.351)(x — 0.867)(x — 3.315)(x — 6.432) —
—0.0462 - (x — 0.351)(x — 0.867)(x — 3.315)(x — 5.013).
Brrancinm 3HaueHne MOJIMHOMA B 3aJaHHOM TOYKE
Ly(xq +x,) = L,(0.867 + 3.315) = —4.3453.

4. Haittu muaumyM ¢yskuun f(x) = f(xq, x,) = x2 + 2x% + e*1+*2 meTooM
TPaJIMEHTHOTO CITyCKa, 3aBEPILIUB PACUET MPU
k
&;ﬁ)) <005 i=12.
[IpuBecTH pacIMpeHHOE PELICHHUE.
Bpewms BbInionHEHUSA — 25 MUH.
OxunaeMblid pe3yJIbTar:

0) (0
Jl1s1 penieHns 3a1a4n BeibepeM HagaabHoe npubmkenne x (@ = (xi ), xé )) =

(0;0)uh=1.
(©)
1-tt wae: k = 0; xfo) = 0; xéo) =0; h=1,; f(xfo),xgo)) =1, ) 1, ,

x4
F) f(x(o)) —1
dx,
Torna o popmyne Meroaa noisyyaem

@ _ 0 D) @ e arx©)
X, =X h—ax1 =-1; x, X, h—ax2 = —1;

f (xfl),xél)) =3145>f (x§0),x§0)) = 1, cornacHo anropuTMa HeoOX0 MO

YMEHBILIUTS AT h. YMEHbIINUM €ro BABoe, IpHHAB h = 0.5 1 MOBTOpPsEM BBIYUCIIECHUS
C xfo) =0; xéo) =0:

xM=0-05-1=-05x"=0-05-1=—-0.5;

f (xfl),xgl)) =1118>f (xio),xgo)) =1, cHOBa HEOOXOIUMO YMEHBIIUTH
mar h Bagoe: h = 0.25. [ToBTOpsieM BBEIYHCIICHUS:

D =@ - h O 0025 1= ~025;  x = ¥ - 2D
0-0.25-1=-0.25;

f (2, x") = £(~025; —025) = 0.794 < f (¥, x”) = 1;

of (x”,x")
0x,

= 2x§1) + exp (xf) + xél)) = —0.5 + exp(—0.25 — 0.25)

= 0.106;
14



1 1
of (x{”,xg"

dx,

) = 4x§1) + exp (xf) + xgl)) = 4(—0.25) + exp(—0.25 — 0.25)
= —0.393;

|grad f(x@)| = /0.1062 + (—0.393)% = 0.407 > & = 0.05.

2-ii waz: k = 1, xP = —0.25; x\Y = —0.25; h = 0.25;

(€]
xP = xM h&x) = —0.25— 0.25-0.106 = —0.2765;
1
(€]
xP = xM - h% = —0.25 — 0.25 - (—0.393) = —0.1518:
2

f (xiz),xéz)) =0774<f (xil),xél)) = 0.794. Takum 00pa3oM, MOXKHO

COXpaHUTh 3HaueHue h, npusaB h = 0.25.

or(x”2%”) _ o W, WY _ .
— = 2x;7 +exp (x1 + x5 ) = 0.0983,;

exp (xil) + xél)) = 0.0451;

af(xgz),xgz))

axz

= 4x§1) +

|grad f(x®)| =+0.09832 + 0.04512 = 0.108 > ¢ = 0.05.

3-il waz: k = 2; xP = —0.2765; x\*) = —0.1518; h = 0.25;

(2)
x® = x® — p2E7) _ 02765 - 0.25-0.0983 = —0.301;

6x1
©)
x® = x@ - 28— 01518 - 0.25-0,0451 = —0.163;

axz
f (xfg);xég)) =0772<f (xfz),xgz)) = 0.774. Takum o00pa3oM, MOXKHO
COXpaHUTh 3HaueHue h, npuHsaB h = 0.25.

af(xgz)’xgz)) af(xgz),xgz))

ors = 2x§1) + exp (xf) + xgl)) = 0.0262; ors = 4x§1) +
exp (xfl) + xél)) = —0.023;
|grad f(x®)| = /0.02622 + (—0,023)% = 0.03486 < ¢.
TouHOCTH JIOCTUTHYTA, CIIEI0BATEINIBHO, X" =(x{,x3) =
(—0.301; —0.163); f* = 0.772
OrtBer: TOYKA MUHHMYyMa X" =(x{,x3) =

(—0.301; —0.163),3HaueHne GYHKIUU B 3TOM Touke f* = 0.772.
Kommnerennmu (naaukaropsr): OITK-6.

/2 sinx
dx ¢ TOYHOCTBIO
X

5. C nomompto Gpopmysbl CUMIICOHA BBIYUCTUTE | = fn /4
e=1073
IIpuBecTy paclIMpeHHOE PELICHUE.

Bpewms Beinonsenus — 30 MuH.
Oxunaemsblil pe3yabpTar:
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Bribepem miar h.

Re = -9 f1V(6); € [a,b], re. € € [1/4, 1/2);
LoDy, max|f ()] < 05107

Beruucium f1V ()
fIV( )_Slnx+4cosx_ 1251nx_24cosx+2451nx (*).

x5

Ouennm |f v ()| Ha orpeske [n /4, m/ 2]. Bocnonb3yemcs BeTmauHaMu 13 (*):

sinx 12 | 24 4cosx
(1 -+ 4) 151 > (—2 — 1) OHU  TONOXUTENIbHBIE U  YOBIBAIOT,
X X X X

s
CJICOOBATCIIPHO, UX MAKCUMAJIBHOC 3HAYCHUEC B TOUKE X = Z

[pu stom |1V (&)| < Smx(l - +ﬁ) + 4cosx(i— 1) < 81.

x2
7'[/4

+81<05-1073;h* < 14-107% h < 0.19.

C nmpyroi CTOpOHBI JJIst I[aHHOFO MeTozia h BBIOMpAETCS C y4€TOM TOTO, YTOOBI
[m/4, m/2] neawics Ha YETHOE YKCIIO OTPE3KOB. DTUM IBYM TPEOOBAHUSAM OTBEUAET

Takum obpazom, R <

h=m/24 =0.13 < 0.19, npu KOTOpOM N = b_Ta = 6. Torga, 4TOOBI MOTPEIIHOCTD

OKpyIIeHus He npesbickia 0,5-107° 10¢TaTo4H0 BEIMUCIIEHHS BBIIOIHUTS ¢ 4 3HAKAMU
II0CJIE 3aIISITOMN.

Cocrapuy Tabmunty y = =, ¢ h = m/24 = 7°30’ = 0.1309

I x; Xi sin x Yo, Ve Yom Yom-1
0 45° 00" |0,7854 |0,7071 |0,9003
1 52°30" | 0,9163 |0,7934 0,8659
2 60° 00" | 1,0472 | 0,8660 0,8270
3 67°30" | 1,1781 |0,9239 0,7843
4 75° 00" | 1,3090 | 0,9659 0,7379
5 82°30" | 1,4399 |0,9914 0,6885
6 90° 00" | 1,5708 | 1,0000 |0,6366
Cymma 1,5369 1,5649 2,3386

st n = 6 o popmyne Cumricona

/2 sinx h
I=[,——dx=[0o+ye) +40n +ys+¥5) + 2072 + 1)) =

0.6118 = 0.612.
Komnerenuuu (unaukaropsi): OITK-6.

6. Pemmte 3amauy Komm wmetonom Pynre-Kyrra 4 mnopsgka mid
nudepennmansHoro ypasaenus y' = x2 +y, y(0) = 1 na orpeske [0; 0.3] ¢ marom
h =0.1.

[IpuBecTH paclIUpEeHHOE PELICHHUE.

Bpewms Beimonnenus — 30 MuH.

Oxunaemblil pe3yabTar:

ITo dbopmynam Pynre-KyTtra Beruncium 3HadeHus kg, kq, k,, ks :
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kO = hf(xO,yo) = 0.1(02 + 1) = 0.1

2

0.1 0.1
ky = hf(xo + h/2, v, + ko/2) = 0.1 ((o + 7) +1+ 7) = 0.105250

0 1)2 14 0.105250

ky,=hf(xo+h/2,y0+ky/2) =0.1 ((0 + 7 > ) = 0.105513

ks = hf(xo + h,yo + k;) = 0.1((0 + 0.1)> + 1 + 0.105513) = 0.111551.
Teneps HaxonuM 3Ha4eHUE Y, B Touke x; = 0.1:
y1 =Yo + (ko + 2ky + 2k, + k3)/6 =
=1+ (0.1+2-0.105250+2-0.105513 + 0.111551) /6 = 1.105513.
AHaAJOTMYHO BBIYMCISAIOTCA IOCIEAYIOUME 3HAYeHHUs] (PYHKIUU B Y3JIOBBIX

TOUKax
ko = hf (xy,y,) = 0.1(0.12 + 1.105513) = 0.111551

0.1\? 0.111551

ki =hf(x; +h/2,y; +ko/2) = 0.1 (0.1 + 7) + 1.105513 + —
= 0.118379

0.1\2 0.118379

ky = hf(ry + h/2,y; + ki /2) = 0.1 (0.1 + 7) +1.105513 + ———”
= 0.118720

ks = hf(x; + h,y, + k) = 0.1((0.1 + 0.1)2 + 1.105513 + 0.118720) =
0.126423.
Y2 =y1+ (ko + 2ky + 2k; + k3)/6 =
=1.105513 +
(0.111551+2-0.118379 4+ 2-0.118720 4+ 0.126423) /6 = 1.224208.
ko = hf (x5,v,) = 0.1(0.1% + 1.224208) = 0.126421

0.1\2 0.126421
k, =hf(x, + h/2,y, +ko/2) = 0.1 <(0.2 + 7) + 1.224208 + —)
= 0.134992
0.1\2 0.134992
ky = hf(xy + h/2,y, + ky/2) = 0.1 ((o.z + 7) +1.224208 + —)
= 0.135420
ks = hf (x, + h, v, + k;) = 0.1((0.2 + 0.1)? + 1.224208 + 0.135420)
= 0.144963
Vs =y, + (ko + 2k, + 2k, + k3)/6 =
= 1.224208 +

(0.126421 + 2-0.134992 + 2- 0.135420 + 0.144963)/6 = 1.359576.
CeTounyto (PyHKITHIO 3aITMCHIBAEM B BUJIC TAOIUIIbI
x| 0 | 0.1 | 0.2 | 0.3
y 1 1.1o| 1.22‘ 1.35

9576

5513 4208
Kommnerennmu (naaukaropsr): OITK-6.
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3|ccnep'moe 3aK/II0YECHHE

IlpencraBneHHbli KOMIUIEKT OLIEHOYHBIX MATepHAOB IO JHUCLUIUIAHE
«Yucnennsie MeToab cooTBeTcTBYeT TpeboBanusm ®I'OC BO.

Ilpennaraemble OLIEHOYHBIE MaTepHalbl aleKBaTHBI LENSIM M 3a/a4yaM
peanu3allid OCHOBHOM IpOQECCHOHANBHOM 00pa30oBaTeNIbHON IMPOrpaMMBI 110
HanpasjieHuro noarorosku 09.03.03 IpuknagHas uHGOpMAaTHKA.

Buipl 011€HOYHBIX CPEJCTB, BKIIOYEHHBIE B IPEICTaBICHHBIH (OH], OTBEYaIOT
OCHOBHBIM npuHIUNaM popmuponanus POC.

Pa3paboTraHHble ¥ NpeCTaBIeHHbIE ISl SKCIIEPTH3bI OLIEHOYHbIE MaTepHalIbl
PEKOMEHIYIOTCS K HCIONb30BaHUIO B NpoLecce MOATOTOBKH OOYYaromMXCs IO
yKa3aHHOMY HalpaBlIEHHIO.

[Ipencenarens yue6HO-METONMYECKONH KOMHCCHA

MHCTUTYTa KOMITBIOTEPHBIX CUCTEM M
MH(OPMAITMOHHBIX TEXHOJIOTHiA , Betposa H. H.
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JIMCT H3MEHEeHHH U JOMoJTHeHHH

Ne
o/

Buae! gononHeHuR U
W3MEHEeHHH

Jlata u HOMep mpoTokona
3ace/laHus Kageapsl
(radenp), Ha KOTOPOM OLLTH
paccMOTpeHSBI H 0J100peHEI
HM3MEHEHHS H JIONONHEHHUS

[Toamuce
(c pacmmdpoBKo#t)
3aBeyoIIero Kageapoi
(3aBemyromux Kadempamu)

JlonoaHeH KoMIJIEKTOM
OLIEHOYHBIX MaTePHAIIOB

IIPOTOKOJI 3aCC€OaHHuA

kadeapel MPHKIaIHON
MateMaTHku Ne é
ot 24 . OA. ADALS™

B.B. Mausrit

19




