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ITACIIOPT

®OHJIA OHEHOYHBIX CPEJACTB IO YYEFHOM JUCIATIJINHE

«YucjaeHHbIEe METOBI B PeUICHUH
3aJa4 XMMHKO-TEXHOJOIrHYECKHUX IMPOLECCOB

Ne Kontpoaupyemsie pasnens Kon xonTpompyemoii HanmenoBanue

n/n (TeMbl) AU CHMNJIHHBI* KOMIIEeTeHIIUM (MJIM ee YACTH) OIIEHOYHOTI'0 CPEICTBA
OcHOBHEIE METO/IBI OIlK-2. CobecenoBanme

1 MpHUOIMKEHHOTO PENIeHUS

' YPAaBHEHUH U UX CUCTEM

2. Wutepnonuposanue u OIIK-2. CobecenoBanue
AnmpokcuManus QyHKIUHA

3. UncieHHOe HHTErpUPOBaHUE OI1K-2. KonTposibHast
imud pepentmanbHBIX pa60Ta
ypaBHEHU M

4, CraTucTHuecKre METOIb OIIK- 2 KonTposibHas
00paboTKH pa60Ta

ODKCIICPUMEHTAJIBHBIX JaHHBIX




INPUMEPHBIN IEPEYEHHh OIIEHOYHBIX CPEJICTB

IIpencraBienne
HaumeHoBaHue
Ne Kparkas xapakrepucTuka OLIEHOYHOT0
OLIEHOYHOT0
n/n OLIEHOYHOTO0 CPe/icTBA cpeacTBa
cpeacTBa
B doHae
1. |Cobecedosanue CpencTBo KOHTPOJIS YCBOCHUS y4eOHOro Marepuaia |[Bompockl o Temam
TeMBI, pa3zena Wid pa3ZenoB AUCIHIIIMHBL, W pazaenam
OpPraHU30BaHHOE KaK yueOHOE 3aHATHE B BHJIC MU CIIUILIIMHBI
cobeceoBaHMs
MpernoaaBatels ¢ 00yJarouMHCs
2. |Konmponvhasn CraTtucTryeckue MeTo bl 00paboTKU Bompock! 1o Temam
paboma PKCIEPUMEHTAILHBIX JaHHBIX. IlocTpoenue pasacaam
[TapHBIX, MHOXKECTBEHHBIX, HEIMHENHBIX YpaBHEHUN (I CIUIIIHHBI

[perpeccuii, BerarciaeHue koddduimuenTon
Koppemsuu, t-kputepuit CThiofenTa, F-kpurepuit
duiepa
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Bomnpocs 1151 K0LLIOKBHYMa (co0ece0BaHUs)
OCHOBHBIE HCTOUHUKH U KIacCU(PUKALMS TTOTPEIIHOCTEH.
[onsTre aOCOMIOTHON W OTHOCUTENILHON TOTPEIIHOCTEN
[NousiTre mpenenbHOM abCONMIOTHON U MpeAeNbHONH OTHOCUTEIFHON OTPEIIHOCTEN
3navamas uudpa. Uncino BepHBIX 3HAKOB
ITorpemnocTts cymmBl
ITorpemnocts pazHocTu
ITorpemnocts NpousBeaeHUS
ITorpemnocts yacTHOr0. YHCII0 BEPHBIX 3HAKOB YACTHOI' O
HeticTBust ¢ TpUOIMKEHHBIMU BETMYUHAMU.
Mmuorounen Jlarpanxa

dopmyna nTuHEHHON HHTEposuuu (N=1)

dopmyiia KBaapaTUIHON HHTEpHONsIH (N=2)

dopmyia kyoudeckoit naTepnomsuu (N=3)

[NepBas naTepnonsuronHas Gopmyna HerotoHa

[orpemHocTs nepBoit popmynsl HetoTona

Bropas unteprnionsiimonHas gpopmyna HerotoHa

[orpemHocTh BTOpoit ¢popmyiiel HetoToHa

Meron HanMEHBITUX KBapaToB. Haxoxaenne mpuoKkaromieil (GyHKIIUA B BUJIC THHEHHON
dhyHKIHHI

®opmyina Hetotona — Koteca

@®opmMyna Tparleuii 1 ee MorpenrHocTh

Meron Kpawmepa pemenns CJIIAY

Merton I'aycca pemenus CJIAY

Meroj KBapaTHOTO KOPHS PEIIEHUSI CUCTEM JIMHEUHBIX YpaBHEHUI

Otnenenve KOpHEH ypaBHEHUS

Metoj OJIOBUHHOTO JIEIEHUS JJIsl PELIEHUS] ypaBHEHUM

Meron HetoToHa Juisl pellieHus] ypaBHEHUMN

Meron utepanuu sl pelieHusl ypaBHEHUN

Merton Diinepa (reOMETpHUIECKUI CIIOC00)

DJeMEHTHI TEOPHH BEPOATHOCTEH: IOHATHE BEPOATHOCTH, CBOWCTBA BEPOSITHOCTH, OCHOBHBIE
MpaBUJjIa TEOPUH BEPOSITHOCTEN U UX CIIEACTBHUS, 3AKOHBI pACIPEEICHUS TUCKPETHBIX U
HENPEPHIBHBIX CITyYalHBIX BETUYHH, (YHKIIUH PACIPEICIEHHUs, YUCIOBBIC XapaKTEPUCTHKH
CIIy4ailHbIX BENHYHH.

Kpurtepun oueHku: KoHTpoib OCBOCHHS AMCHHUIUIMHBI MPOU3BOAUTCS B COOTBETCTBHHU C

[NOJIOX)KEHWEM o mpoBenernn kouTpons 3HaHuil crymeHTtoB I'THTY (r. ['posnsiit). B GammsHO-

PEUTHHIOBOM CHCTEME YCTAHOBJIEHBI CIIEAYIOIIME BHIBI KOHTPOJS Y4€OHOH IOEATEIbHOCTH CTYICHTOB:

TEKyLIIMHA KOHTPOJb, MPOMEKYTOUHBIA KOHTPOJb, 3AKIIOYUTENBHBI KOHTPOJbL (3a4eT WM HK3aMEH),

HUTOTOBBIN MEXIUCUUIIIIMHAPHBIN 3K3aMEH.

Texymmii koutpoas (TK) mpusBan oueHUTh npuiieKaHHE CTYIAEHTa B HM3YYEHHH JAHHOTO
npeaMeTa, M ONPEAENSIeTCs] IMOCEIIAEMOCTbIO JIEKLUI, OLCHKOH, IONy4YeHHOW Ha CeMHHapax WM
nabopaTopHBIX paboTax, KOJIMYECTBOM M 3HAYMMOCTBIO JOMYIICHHBIX OLIMOOK NpPU BBIIOJIHEHUH
JOMAIHETOo 3aJaHusl, KypcOBOW pabOThl M COOTBETCTBHEM MX IpaduKaM, yCTAHOBJICHHBIM Kadenpoi u

JCKaHaTOM.

Telcyumifl KOHTPOJIb CTYACHTOB ITPOU3BOAUTCA B JUCKPETHBIC BPEMEHHBIC HHTECPBAJIbI JICKTOPOM

" OperiogaBaTeiIeM (HMI/I), BCAYHIUM IMPAKTUYCCKUC 3aHATHUA 10O AUCHUIIIIMHE B CIICAYIOIINX (bOpMaXZ

® [IMCbMCHHBIC JOMAIIIHUEC 3aJaHH A,



® OTJICNIbHO OLIGHUBAIOTCS JIMYHOCTHBIC KAa4eCTBA CTYJIEHTA (AKKYypaTHOCTb, UCTIOTHUTEIBLHOCTD,
WHUIMATUBHOCTh) — paboTa y JIOCKHM, CBOCBpEMEHHAs cJada MUChbMEHHBIX KOHTPOJIBHBIX M JIOMAITHUX
3alaHUMN.

[pomexyrounslii koHTpoab ([IK) KOHTponmb CTyAZeHTOB MO pe3yibTaTaM ceMecTpa IIo
JUCLUIUIMHE MTPOXOIUT B opMe 3aueTa (BKIIIOUaeT B ceOs OTBET Ha TEOPETUUYECKUE BOIIPOCHI M peIlICHHE
3a1a4) 100 B COUYETaHUHU Pa3IMYHbIX (GopM (YCTHBIN OIPOC, PelIeH s 3a/1a4 1 IIp. )

Kputepuu oneHKH 3HaHUI CTyAeHTa Ha 3a4yeTe

OnmeHKa «3a4TEHO» BBICTABISCTCS NPHU YCIOBUM IMPABUIBLHOTO OTBETA CTYICHTOM HE
meHee ueM 51 % u3ydeHHOoro Marepuana.

OuneHKa «HEe3aYTEHO»BBICTABJSICTCS MPH YCIOBUHU NPABHIBLHOINO OTBETA CTYACHTOM HE
meHee ueM 50 % u3ydeHHOro Matepuana.

Kpurepuu onieHKH 0TBETOB HA TeOpeTHYeCKHUE BONPOCHI:

- 0 6annoe evicmaensiemca CmyoeHny, eciu 0aH HenoaHvlll omeem, TPEACTABISIIONIUN coO0H
pa3pO3HEHHBIC 3HAHHWS TIO0 TEME BOIPOCA C CYIIECTBEHHBIMH OIMMOKAMH B OTpEICTICHUSX.
[IpucyrcTByIOT (PparMeHTapHOCTh, HEJIOTHYHOCTh H3J0KEeHHS. CTYIEeHT HE OCO3HaeT CBA3b
JTAHHOTO TIOHSTHS, TEOPUH, SBIEHUA C JAPYTUMH OOBEKTAMH JTUCHUIIIUHBL OTCYTCTBYIOT
BBIBOJIbI, KOHKPETU3ALMS U T0Ka3aTeIbHOCTDh U3JI0KeHUs. Peub HerpamoTtHas. [lononHuTeNbHbIE
Y YTOYHSIIOIIME BOIMIPOCHI MPEMNoiaBaTeisi He MPUBOIAT K KOPPEKIMH OTBETA CTY/IEHTa HE TOJIBKO
Ha MOCTaBJIEHHBIN BOMPOC, HO U HA APYrHe BOMPOCH! AUCUHUIIIMHBIL.

- 1-2 6annoe evicmasnaemca cmyoenmy, eciu 0aH HeOOCMAMOYHO NOJHBIU U HEOOCMAMOYHO
passepuymsiti omeem. Jlornka M TOCIENIOBAaTENIbHOCTh U3JI0KEHUS HMEIOT HapYIICHHUS.
Jlomyiiensl omUOKKA B PACKPBITHUM MOHATUH, yOTpeOieHun TepMUHOB. CTyJIeHT HE crocoOeH
CaMOCTOSITEJIBHO BBIJICNIUTh CYIIECTBEHHbIE U HECYIIECTBEHHbIE MPU3HAKU W TMPUYUHHO-
CIIEICTBEHHBIE CBSIZU. CmyodeHm modxcem KOHKpemu3uposams o600wenHble 3Hanus, 00Kka3as Ha
npumepax ux OCHOBHvle NONONCEHUSI MOTILKO ¢ NOMOWbI0 npenodasamelis. Peuesoe oghopmnenue
mpebyem NONpaokK, KOPPeKyuu.

- 3-4 o6annos evicmasnsemca cmyoeHmy, eciu OaH HOAHbIL, HO HEOOCMAMOYHO
noCcne008amenbHblll OMmeen HA NOCMAGIEHHbI 60Npoc, HO TIPU ITOM TOKa3aHO YMEHHE
BBIJICTUTh CYIIECTBCHHBIC M HECYIIECTBEHHBIC NMPH3HAKA W NPUYUHHO- CJIICICTBEHHBIC CBS3H.
OTBeT JIOTMYEH U M3JI0KEH B TEpPMUHAX Hayku. Mozym Ovimb Oonyujenvr -2 owubku 6
onpeoeyieHuu  OCHOBHLIX — NOHAMULL,  KOMopvle  CMYOeHm  3ampyOHAemcs  UCHpAsumbs
CamocmosmenbHo.

- 5 o6annoe evicmaenaemca cmyoenmy, eciu Oan NOIHBIL, PAIGEPHYMbIL OmEem Ha
MIOCTaBJICHHBIH BOMPOC, IMOKAa3aHO YMEHHUE BBLICIUTH CYIIECTBEHHbIE U HECYIIECTBEHHbIE
MPU3HAKH, TPUYUHHO-CIIEICTBEHHbIE CBA3H. OTBET YETKO CTPYKTYPUPOBAH, JIOTUYEH, U3JI0KEH B
TEpPMUHAX HaYyKH.

banner 3a memy evigoosimes kax cpedHuul OALl no 3a0AHHBLIM CIMYOEHm)y 80NpOCam, He CUUmAas
KOIUYeCmE0 «HaBOOAWUX» U YMOUHAIOUWUX 60NPOCOS.

bannwt 3a mexKywyro ammecmayuio BbIBOOSMCSL KAK Cp@()HMIZ bann no cem memam.



Koutpoabhas paboTa mo 4ncjaeHHbIM METO1aM
3aganusa

B koHTponbHOM paboTe Kaxabi CTyaeHT 006s13aH MUCbMEHHO BbIMOSTHUTL OA4MH BOMPOC
TEOpeTUYEeCKoN YacTu U NATb 3adaHunin NPaKTUYEeCKOM YacTu: No O4HOMY BapuaHTy U3 Kaxaon
TeMbl NpakTU4eckon Yactu. Homep Bonpoca 1 BapmaHTa paBeH nocnegHen umdpe B 3a4eTHON
KHWKKe. Kaxkabl CTYOEHT BbIMNOMNHAET CBOW BapuaHT B KaX4oW TeMe MpakTU4eCcKom YacTu.

BOI'IpOCbI TeOpeTI/I‘-leCKOVI 4acTun, He BoweLlmne B KOHTPOJIbHYIO pa60Ty, CTyOeHT OOJKEeH
npo4ynTaTb U BblyYUTb.

Teopernueckas 4acTb

1. TeopeTudeckne OCHOBbI YUCMEHHbIX MeTogoB. OcoBeHHOCTM MaTeMaTMYeCKUX
BbIYNCIEHUNA, BBLINONIHAEMbIX HA BbIYUCIIUTENBHbLIX cucTemax. [NMoHATME MOrpeLHOCTH.
Buabl norpelHoCTen, NCTOYHNKM NOrPELLHOCTEN.

2. YucneHHble METOAbI peLleHNss CUCTEM NMHENHbIX anrebpanyeckux ypaBHeHun. Metoa
Maycca. Ycnosusa cxogumMmocTn metogoB. OueHKa NorpeLlHocTen.

3. MeTogpl pewweHnst HenmMHenHbIX cuctem.OueHKa NorpeLLIHOCTEN.

4. Metogbl noucka 3KCTpeMyma YHKUMA OA4HOW nepemeHHon. MeTtoabl nowucka
aKcTpeMyma OYHKLMIA HECKONbKUX NEPEMEHHbIX.

5. KoHeuHble pasHOCTM pasHbiX MNopsiakoB. [locTaHOBKa 3afjayn MHTEPNONMPOBAHUS.
NHTepnonsumoHHble dhopmyrnbl HetoToHa, JlarpaHxa.

6. dopmynbl npubnmwkeHHoro anddepeHumpoanus. NpubnnkeHHOe WHTErpMpoBaHuE —
obwue 3ameyaHns. KsagpaTypHble hOpMyIibl UHTErPUPOBAHUS.

7. PeweHne cuctem 0ObIKHOBEHHBLIX AudddbepeHumnanbHbiXx ypaBHeHun. Metogbl PyHre-
KyTTbl. OueHka norpeLHoCTen ogHOLWAaroBbiX METOA0B.

8. MeToabl pelleHus ypaBHEHUS TenmnonpoBOOHOCTU. ABHAA W HesABHas pPas3HOCTHbIE
CXEMbI.

9. CraumoHapHble ypaBHeHUsl. YpaBHeHue Jlannaca. YpasHeHue [lyaccoHa. MeTogbl
Axkobu, JInbmana.

10. Npobnema annpokcumaumm. AnnpokeMmaumns PyHKLUNUIN MHOro4rieHaMu.

IIpakTyeckas yactb

Heobxoammo BbINONHUTL NATH 3a4aHWin — NO OAHOMY U3 KaXKAoW Tembl. Homep BapuaHTa
paBeH nocriegHen umdpe B 3a4eTHOM KHWXKe. B KOHTponbHOM paboTe 3anucatb pacyeTHble
hopmynbl UCNOMB3yeMOro MeToAa, NPOBECTU BblMUCIIEHUA, caenaTtb BrokK-cxeMbl U 3anucaTtb
nosy4veHHble pesynbTtaTbl. briok-cxembl BeinonHuTe No FOCTy 19.701-90 (MCO 5807-85).

Tema 1. YucieHHOe MHTErPUPOBaHME (PYHKUMIA.
MpnbnmkeHHOe MHTErpUpoBaHne — obLLME 3amMedaHns.
MeTtog npamoyroneHuKoB. PacyeTHble hopMyIibl.
MeToa Tpaneumin. Pac4eTHble (hopMyribl.

MeTog CumncoHa. PacuyeTHble hopMyrbl.



3adaHue 1.YucrneHHoe uHMezpuposaHue QyHKUUU mMemodaMu psMOy20/ibHUKO8 8
cpedHeMm, mpaneyul u memodom CUMIICOHa.

BbluMcnutb MHTErpan mertogamy MpsiMOYroSfibHUKOB B CpefHeM, MeToAoM Tpaneuuin u
metogom CumncoHac warom h=0.01. TllogrotoButb OTYeT C pesynbTaTamu. CpaBHUTL
pesynbTaThl.

B KOHTpOJ'IbHOIZ pa60Te coenaTtb Onok-cxembl No BCEM TpemM MeTogam.

BapuaHm 1.BblMucnntb nHTerpan:
2.0 1

[ ——dx.

0 VI+X

BapuaHm 2.Bbl4ncnnTb nHTErparn:

2j0 Vx?+0.16

1 X2

dx

BapuaHm 3.Bbldncnntb nHTerpan:

2.0 3
j—l——dx
1 3.0+x

BapuaHm 4.BblancnnTb nHTerpan:

2.0 X —X

e’ —e
[ x————dx.
1 2

BapuaHm 5.Bblancnntb nHterpan:

1.0
[ 2%*dx.
0

BapuaHm 6.Bblncnntb nHTErpan:

3.0
[ (xIn(x))?dx.
2.0



BapuaHm 7.BblMucnnTb MHTErpan:

Tex sin(x) cos(x)dx .
0.0

BapuaHm 8.BblMucnntb nHTerpan:

3.0 |n2
I In®(x) 4,
20 X

BapuaHm 9.Bblumncnntb nHTerparn:

30 1
[ ———dx.
20 X1g(X)

BapuaHm 10.Bblancnnte nHTerpan:

2.0 1

dx.
0 143X+ 2x2

Tema 2. PemieHue cucreM 00bIKHOBEHHBIX TH(¢epeHIHATBHBIX YPABHEHHI.

MeTtog Ounepa. PacueTHble hopmyrbl.

MeTtog PyHre-KyTTbl 2 (yny4dleHHbIn MeTod 3rinepa). PacyeTHble hopMynbl.

MeTtopg PyHre-KyTTbl 4. PacyeTHble doopMyIibl.



3adaHue 2.PeweHue cucmembl

OBbLIKHOBEHHbIX  OugbghepeHyuarnsbHbIX  ypasHeHUU

memodamu Sunepa, PyHae-Kymmbl 2 (yrydweHHbIM memodom 3lnepa) u memodom PyHee-

Kymmbi 4

PewwnTb 3apavy Kowwn metogamun dunepa, yrnyylweHHbIM MeTogoM dunepa (metod PyHre-
KyTTbl 2) 1 meTogom PyHre-KyTTbl 4. 3anonHuTb Tabnuuy BbIMUCIEHHBIX 3HAYEHUA NapameTpoB
OT HayarnbHOro 3HayeHus, pasHoro 0, 4O max 3HayeHus, pasHoro 0,1, ¢ warom 0,01.

B KOHTpOJ'IbHOIZ pa60Te coenaTtb Onok-cxembl No BCEM TpemM MeTogam.

Bapuarm 1.

dx _ x(l— X2 +y? )— Y, x°=1,0;

i

% = y@— m)+ X, y=L0;

BapuaHnm 2.

!

Y1 :2(y1 Y- Y2)’ Y10 =10;

Yy =—(Y, = Y1-¥,), Y2 =30;

Bapuarm 3.
y]’.:_y2+%l y10:3101
VY1 Y2
YE:yl—%, yg:0,0;

VY1 Y2
yé: yl O:O,O,

Ly
Y+ Y3



BapuaHm 4.
Yi=Y,Ys Y3 =00;
yé :_y1y31 yg :1’0;

y3 =—0,51y,Y,, yg =10;

Bapuarm 5.

V.=V, y; =2,0;

vy =(l-y2)y, - y., y3 =0,0;

BapuaHm 6.

dy .
d—;=sm(><+ Yi¥s), Vi =2,0;

dy

Y2 _codct -y, +y,). y2 10
Bapuarm 7.

dx

d_t1:3X1 —2X, + X5, X, =1,0;
dx

TR X Xg =20;

dx

d—:’: X1 Xy — X§, Xg? =4,0;
BapuaHm 8.

y1="Y>, y: =0,0

y, =—0,07xy, — x°y,, Yo =0125:

10



Bapuarm 9.
y; =—(55+y3)y; +65y,, y; =10;
y5 =0,0785(y; -y, ), ys =10;

ys3 =01y, yg =0,0

Bapuanm 10.

%:(_2+ y)x+01x?*, x° =1,0;
dy 2,0 :
4 —(4-25x)y -01y*, y° =30;

Tema 3. Penienne ypaBpHeHUsI TEMJIOMPOBOTHOCTH

YpaBHeHWe TennonpoBOAHOCTU. ABHAA W HesBHas pPas3HOCTHble CXeMbl. PacyeTHble
dopmyIibl.

3adaHue 3.PeweHue ypagHeHuUsi menonpo8oOHOCMU, OOHOMEPHbIU cryyal, sieHas
pasHocmHasi cxema.

Pewntb ypaBHEHNE TENNONPOBOLHOCTM C NMOMOLLBIO SIBHOW Pa3HOCTHOM CXeMbl. 3agaHue
BbinonHUTh Npu h=0.1 ansa 0.0 <t < 100.0,

0.0 <x=< 300.0. B koHTponbHon paboTe coenatb GNOK-CXemy nporpaMmmbl U 3anucaTtb
nepBble AeCATb BblYUCNEHHbIX 3HAa4YeHUs TeMnepaTyp.

Tema 4. PenieHre CTAllHOHAPHOI0 YPABHEHUS

CraumoHapHble ypaBHeHUA. YpaBHeHue Jlannaca. YpasHeHue [lyaccoHa. MeToabl Akobw,
JInbmaHa. PacuyeTHble hopmynbl.

3adaHue 4.PeweHue cmauuoHapHo20 ypasHeHus Jlannaca memodom Jlubmana.

Mcnonb3ys meToa ceTok, COCTaBUTb NpubnmkeHHoe peweHne 3agavv [Oupuxne ans
ypaBHeHus Jlannaca B kBagpate ABCD c sepwunHamu A(0,0), B(0,1), C(1,1), D(1,0); war h=0.2.
Mpun peweHun 3agaym ncnonb3osatb popmynbl JinbmaHa. BblumcneHms 3akOHYMTb, BbIMOSTHUB
200 uTtepaumi.

11



B koHTponbHo paboTe caenatb OMNOK-CXeMy nporpaMmbl

3Ha4YeHNSA NCKOMOWN beHKLl,I/II/I BO BCeX y3riax CeTKWU.

3annmcaTtb Bbl4YUCIEHHbIE

BapuaHTbl ykasbiBatoT hopMyIbl, 3afatoLme UCKOMYH OYHKLMIO Ha CTOpOHax kBaapata ABCD.

Bapua+Hmei.

Ne u/ u/ u/ u/
BapuaHTa AB BC cD AD
1 30y 30(1-x?) 0 0
2 20y X 20.0 x2
30cos(—) 30cos( WA )
2 2
3 50y(1-y?) 0 0 50sin(1Tx)
4 20y 20 20y2 50x(1-x)
5 0 50x(1-x) 50y(1-y?) 50x(1-x)
6 30sin(1Ty) 20x 20y 30x(1-x)
7 30(1-y) 20 \/; 20y 30x(1-x)
8 50sin(TTy) 30 \/} 30y? 50sin(1Tx)
9 40y2 40 40 X
40sin(—)
2
10 50y2 50(1-x) 0 60x(1-x2)

Tema 5. YncjieHHbIE MeTOAbI JJMHEIHOH aaredpbI

MeToapbl pelueHnsi cMCTeM fIMHENHBbIX anrebpandecknx ypaBsHeHmn. Metog Maycca.

3adaHue 5.PeweHue cucmembi SIUHEUHbIX ypasHeHUlU memodom [aycca.

PelwnTb cuctemy nuHernHblx ypaBHeHMn meTtogom [faycca.

B koHTponbHoM paboTe caoenatb 6MoK-cxemy nNporpaMmmbl.

1. 5,5x-123,1y+37z = 438,73
24,1x+7,2y-11,9z = -3,17

101,5x+54,8y-213,7z = - 208,63

2. 5,5x+3,1y+27z =6,42

40,1x+17,2y-21,9z = 119,02

115x+581,5y+123z = 1535,74

3. 29,2x+113,4y+37,1z = =7,05
41,3x+113,7y+37,8z = - 30,99

241,3x+133,7y+57,82 =680,99
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10.

11.1,3x+133,7y+57,8z = 262,191) C noMOIIbI0 JIEKTPOHHBIX TAOJIHI] ITOCTPONTE
rpadux ¢pynkuuit y=2%, y=3%, y=5" Ha npomexytke [-2;2]. (1 Oamr)

10,5x+11,1y+27z = 6,42
40,1x+17,3y-21,9z = 119,02

115x+581,5y-123z = 1535,74

15,5x-13,1y+37z = 16,79
40,1x+7,2y-11,9z = -53,23

11,5x+54,8y+23,7z = 141,57

11,5x+54,8y+23,7z =141,57
15,5x-13,1y+47z = 33,79

40,1x+7,2y-11,9z = -53,23

20,5x-13,1y+37z = -60,92
40,1x+17,2y-11,9z = 106,02

11,5x+54,8y+23,7z = 129,01

2,9x+23,4y-17,4z = -324,43
12,9x+3,6y+0,7z = 5,45

221,9x+32,4y-37,4z = -320,33

2,9x+23,4y-17,4z = -38,27
12,9x+3,6y+0,7z = 27,66

221,9x+32,4y+374z = 3954,21

2,9x+23,4y-17,4z = -324,43

69,2x-13,4y+171,4z = 2150,56

2) C nmoMoNIbIo JIEKTPOHHBIX TaOJIHII TOCTPOTE rpaduk GpyHkuit y=logsX, y=l0gsX,

y=logsx Ha npomexytke [0,2;4]. (1 6amr)

3) C nomo1ibio 3MeKTPOHHBIX TabauI MeTo1oM MonTte-Kapio Berunciute nuTerpan

oT pyHkuuu sin(x) Ha npomexxyTke [0;1]. B kauecTBe 0oTBeTa BHIMUILIKUTE BO3MOKHBIE

pesynbTathl aig 300 u 500 Touek. (5 6anIoB)
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4) C moMoOIIIbIO IEKTPOHHBIX TAOJHII TPOMOJICTUPYIHTE METOI PEIICHUS
ypaBHEHH JiefieHneM oTpeska nomnonam.B kauecTB oOpasna Bo3bMuTe QyHKIUIO f=—
CoS(A*X)+A*X ¢ TounocTeio e=107°, (3 6anna)

5) C noMoIIkk0 AMEKTPOHHBIX TAOIUI] TIPOMOJICIUPYHTE METO PEIICHUS
YPaBHEHMI IPaJMEHTHOTO CIycka. B kauecTB oOpasma Bo3bMuTe QyHKIUIO f=—
cos(A*X)+A*x ¢ TognocTrio €=10°. (5 6amIoB)

Ilepeyenb KOHTPOJILHBIX BOIIPOCOB U 3a/IaHM VI CAMOCTOSATEIbHOI PadoThI:

1. OcHoBHbIE NOHSTHS TEOPUU OTPELTHOCTEN.

2. Kakoe cooTHOIIEHHE CBS3BIBACT YHCIIO BEPHBIX 3HAKOB C IMOTPEITHOCTHIO YncIia?

3. Uto 3HAYHUT OTNENUTH KOPHH YpaBHEHUS?

4. Korma MOXHO OTHEIUTh KOPHM YpPaBHEHHUS AHAIUTUYECKUM METOJIOM,
rpauyecKuM METOJIOM U MAIlIMHHBIM METOA0M?

5. CyTb UTEpallMOHHOTO METO/1A.

6. KakoBbl JOCTaTOYHBIE yCIIOBUS CXOAUMOCTHU UTEPALIMOHHON

MOCJICIOBATEIILHOCTH JUIS ypaBHEHUs X = @(X) Ha oTpeske [a,b], comepxkariem
OJINH KOPEHb?

7. Tlpm wTepallMOHHOM METOJIE pEIICHHUS YpPaBHEHWH OT HCXOJHOTO YpaBHEHUS
f(x)=0 MepexoIiT K SKBHUBAJIEHTHOMY YpaBHEHHUIO BUJA

X=@(X)=X—-w(x)f(x), tne w(X) - TmpoW3BOJBHAS HENpEephIBHAS (DYHKIIHSA.
Kakas pyHkmmst y(X) IpUBOIMT K METOJIY XOp/, a Kakas Kk MmeToy HerotoHa?
8. Kaxkum o0pa3om BbIOMpaeM X, U X; B METOJE XOPJ Ul CIETYIOIINX CIIy4aeB:
a) f'>0, f">0; 6) f'>0, f"<0;
B) f'<0, f">0;r) f'<0, f"<0.
9. Kakoe ycnoBue siBIsieTCS KpUTEpUEM Ui JTOCTIXKEHUS 3a/laHHOM TOYHOCTH IpU
pElIeHUH ypaBHEHUSI KOMOMHUPOBAHHBIM METOJIOM?
10. [TocTaHoBKa 3a1aYMHTEPIIOTUPOBAHUS.

11. Tlouemy npuOIMKAIOT MHOTOYJICHAMH ?
12. NaTepnionsimonHas popmyna Jlarpanka uMeeT BUI:

n n —
L=y [T 224
i cojs (X —X;)
Hanucats B pa3BepHyTOM BHUJIE [1Ba NIEPBBIX CJIaraéMbIX CyMMBI.

13. Kak cBsizaHa cTeneHb MHOTOWIEHA C KOJTUYECTBOM Y3JI0B MHTEPIIOJIALUN?

14. Onpenenutb 0000IMIEHHYIO CTETIEHb YHUCIIA.

15. Kak nomy4arotcst popMysbl NPpUOIUKEHHOTO A depeHInpoBaHus?

16. 3amaya uyucnenHoro auddepeHIUPOBAHUS SBISETCS HEKOPPEKTHOW - YTO 3TO
o3Hayvaer?

17. CyTh 4MCIEHHOTOUHTETPUPOBAHUS.

18. Kak nmomy4arotcs kBagparypHbie popmyisl Hetotona - Koreca?

19. Kak MeHsieTcsT BBIYUCIUTENBHBIA QITOPUTM TPU HU3MEHEHHHM KpPaTHOCTHU
UHTErpana s KIACCHUECKUX KBaJpaTypHbIX (opMyn U ans MeTona MoHTe-
Kapno?

20. K kakoMy THUIy METOJOB - MPSIMBIM HIW HUTEPANUOHHBIMOTHOCUTCS METOJ
TJIaBHBIX SJIEMEHTOB?

21. KakuMm 00pa3zom mosydaercs: aMmnupudeckas popmyna?

22. Yem oTaryaeTcsl METOJ] HAMMEHBIINX KBAJIPaTOB OT METOIauHTEPIIOTHPOBAHHS?

23. Kakum oOpa3oM cTpoutrcss mnpubmmwkaromas (yHKIMS B BUAE Pa3IUYHBIX
ANIEMEHTaPHBIX PYHKINN?
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24. llenb CTAaTHCTUYECKOM 00PaOOTKH.

25. YUto 3HAYUT JETEPMHUHUPOBAHHBIN aITOPUTM?

26. Ha uwem ocHoBan metoq MonTte-Kapno?

27. Meton Monre-Kapio a7 BBIYMCICHUS KPATHBIX HHTETPAJIOB.

28. Korna muddepennmansHoe ypaBHEHHE MOKHO pemuTh MeToioM [Trkapa?

29. Korna muddepennuanbHoe ypaBHEHHE MOXKHO PEIIUTh YUCICHHBIM METOI0M?
Kax onpenenuts, 4To 3a1a4a Xxopoiio o0ycioBiieHa (YyCToHYnBa

lpunoxceHue 1

3adaHusa k memody laycca, memody 3elidena u memoody npocmoii umepayuu (eapuaHmoi)

BapuaHnTt 1 BapwuaHr 2

2%, +5X, —3% +X, 11 x,  +4x, +8x, —95X,

X,  +4Xx, —-5x 48X 20 4x, +2X, =3, —X,

33X, —=2X, +4%X; —7X%, -115x, +8x, +Xx; -—=3X,

% +2X, —=3% +x, = 10 2x -X, —=3X —-4x, = -2
Omeem (1; 2; 1; 2) Omeem (2; -1; 1; 1)

BapuaHT 3 BapuaHT 4

X +4X, =9%, +7x, = -11x -5X, +6x, +2x, = 22
2%, +X, +7X; -5, = 20 -3x, —-X, +5%X -—-Xx, = 6
3% +8x, +3% +X, = 29 4x  +9X, +X%X +x, = -1
—-X +X  +2X% +3x, = 10 -2x, +3x, +5% -3x, = -1
Omeem (1; 2; 3; 1) Omeem (1; -1; 2;2)

BapuaHt 5 BapuaHTt 6

X,  +8x, —-7x; +3x, =1 x +3x, -5% +7x, = 16
2%, +3X%, +X +2X, = 8 2x, +4x, 3% +X, = -4
-X +4x, +2% -6x, = 9 5x +8x, -9x; +3x, = -9
11x, -5x, —-3x, —-7x, = 323x +14x, -10x, +5x, = -11

Omeem (3; 1; 1; -1) Omeem (1; -1; 2; 4)



BapwaHTt 7

7% —=3X, +12x,
3X, 45X, —6X,
2%, +X, 45X
-5% +9X, +X

Omeem (2; 1; 1; 3)

BapunaHT 9

2%, +3X, —5X,
33X, =X 42X
—4x, +5X, +3X
2%, —TX, +4x,

Omeem (2; 3; 1; 1)

—X,
+2X,
+3X,
-11x,

+ 95X,
+X,
+2X,

BapuaHT 8

20 5x,  +4x, -8x

11 2x,  +7x, +3X%
19 -3x, +2x, -—74x,
-33 % + X,

Omeem (1; -1; 2; -2)

BapuaHT 10

8
10
11

5x,  +8x, —9x
—7x +11x, -3X,
2X, 44X, +X

-113x, +8x, +4x

Omeem (-1; 3; 2; 1)

+X,
+4x,
—5X,
+2X,

+ X,
+7X,
-9x,
+3X,

41

32
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Bapuanm 11

X, +X,  +2X
7%  +3X, —5X,
33X, +4X, +7X
2X, —6X, +2X,

Omeem (-1; 1; 2; 2)

BapwmaHT 13

X, +2X, +3X%
X —5%X, —4X,
33X, +4X, +X

7% +X,  +8X

Omeem (2; 2; -1; 1)

BapuaHT 15

3x,  +4x, —5X
2%, +71X, —9x,
13x, —7Xx, +5X,
2%,  +3X, +6X,

Omeem (1;1;1; 1)

BapuarHm 12

+ X, = 2 3% +9x, —5%X; +X,
+2x, = -102x, +4x, +3x; —7X,
+ X, = 17 x + X,

+11x, = -2 =X +2X, +X%X +8X,

Omeem (4; -1; 1; 2)

BapwaHTt 14
+9%X, = 8 2X, +X, 47X
-X, = 17 X +9X, +3X
+9X, = 22X, —X, +5X

+3X, = 114x +7X, +2X,

Omeem (3; 4; -1; 1)

BapuaHTt 16

—-7X, = —=5X% +2X,

+4x, = 4 2% +3X, —5X
—4x, = 17 3% —71X, +6X
-X, = 10 2x, +4x, -9x,

Omeem (-1; 2; 3; -1)

+4x, =
-5X, =

+X, =

+X,
+X,

—3X,
+ 6X,

31

39

-12

- 27
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3afaHue K cxeme JUTKEHA M NOAMHOMY JlarpaHka

X y Ne gapuanma X* X y Ne gapuanma xX*
0,2050 | 0,207921 1 0,2064 | 0,8902 | 1,23510 |2 0,8942
0,2052 | 0,208130 |5 0,2073 | 0,8909 | 1,23687 |6 0,8973
0,2060 | 0,208964 |9 0,2082 | 0,8919 | 1,23941 | 10 0,8958
0,2065 | 0,209486 | 13 0,2079 | 0,8940 | 1,24475 |14 0,8948
0,2069 | 0,209904 | 17 0,2088 | 0,8944 | 1,24577 | 18 0,8934
0,2075 | 0,210530 0,8955 | 1,24858

0,2085 | 0,211575 0,8965 | 1,25114

0,2090 | 0,212097 0,8975 | 1,25371

0,2096 | 0,212724 0,9010 | 1,26275

0,2100 | 0,213142 0,9026 | 1,26691

X y Ne gapuanma X* X y Ne gapuanma xX*
0,6100 | 1,83781 3 0,6120 | 0,5400 | 1,66825 | 4 0,5415
0,6104 | 1,83686 7 0,6124 | 0,5405 | 1,66636 | 8 0,5424
0,6118 | 1,83354 11 0,6142 | 0,5410 | 1,66448 | 12 0,5436
0,6139 | 1,82860 15 0,6163 | 0,5420 | 1,66071 | 16 0,5442
0,6145 | 1,82720 19 0,6182 | 0,5429 | 1,65734 | 20 0,5451
0,6158 | 1,82416 0,5440 | 1,65322

0,6167 | 1,82207 0,5449 | 1,64987

0,6185 | 1,81791 0,5455 | 1,64764

0,6200 | 1,81446 0,5465 | 1,64393

0,6225 | 1,80876 0,5473 | 1,64097

3afaHuAa K meToay dnnepa n metoay PyHre-KyTTa

Ne Bapuanrta | YpaBHeHHe Hauansnoe npunukenne Y° | OTpe30K HHTErpUpOBAHHUS
1 ' y ¥°(1,8)=2,6 [1,8;2,8]
Yy =X+C0S—=
J5
2 ' y y°(1,6)=4,6 [1,6;2,6]
y'= X+ CO0S E
3 ymx+ COSL ¥°(0,6)=0,8 [0,6;1,6]
j V10
4 ' y ¥°(0,5)=0,6 [0,5;1,5]
y'=X+C0S—
T
5 . y y°(1,7)=5,3 [1,7;2,7]
Yy =X+ C052—25
6 ' y Yo(1,4)=2,2 [1,4;2,4]
y'= X+ C0S—
e
7 Ve x+ COSL y(1,4)=2,5 [1,4;2,4]
j V2
8 ymx+ COSL y°(0,8)=1,4 [0,8;2,8]
} V5
9 V= x+ COSL y'(1,2)=2,1 [1,2;2,2]
j V8
10 V= x+ COSL y(2,1)=2,5 [2,1;3,1]
j V11
11 y'= x+sin v ¥°(1,8)=2,6 [1,8;2,8]
j V5
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12 J'— x4sin y y°(1,6)=4,6 [1,6;2,6]

13 V= x+ sin L y°(0,6)=0,8 [0,6;1,6]
J10

14 V= x+ sin L y°(0,5)=0,6 [0,5;1,5]
J7

15 V= x4 sin y y°(1,7)=5,3 [1.7:2,7]

16 V= x+ sin l yo(1,4)=2,2 [1,4;2,4]
J2.8

17 V' x+sin Y v%(0,8)=1,3 [0,8;2,8]
Je

18 V= x+ sin y y°(1,1)=1,5 [1,1;2,1]
J1,25

19 Ve x+ sin l y°(0,6)=1,2 [0,6;1,6]

20 y'= X +sin y y°(0,5)=1,8 [1,8;2,8]
15
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