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IHacnopT ¢poHaa OLIEHOYHBIX CPEACTB
10 TUCHUIUIMHE (MOAYJTI0) YUHCIIEeHHBIE METO b

Kon Nunukatopsl TpeboBanus K
. o HanmenoBanu
No KonTponupyemble | KOHTpOIUPYEeMO | KOMIETEHLIMH YPOBHIO  yCBOCHHA | OLEHOTHOrO
paszaensl (TeMbl) KOMIIETEHINH KOMIIETEHINH
CpeacTBa
(usu ee yacTH)
3 cemecTp
1 Teopus OIIK-1 Cnocob6en | OIIK-1.1 3HaTh | - 3HaTH: OCHOBHEIE | JIabopaTOpHEI
MIOTPEHIHOCTH IPUMEHSTh OCHOBBI MOHATHUS € 3aHATUA
YucnenHoe €CTECTBEHHOHAYYH | JUCKPETHOMN MaTEeMaTHYeCKOro | ATTecTallMOHH
5 | peuenne bIE U | MaTEMaTHKH, anmapara as pabota
ypaBHEHUI M HX | OOIIEHH)KEHEPHbIE | MATEMaTUYECKOTO | YHUCICHHOTO PacuetHo-
CUCTEM 3HAaHHSA, METOJBI | aHAJIM3a, aHaIn3a; rpaduueckas
MAaTEMaTHUYECKOTO | JJUHEUHOMN YHUCIIEHHBIC METOJIBI | paboTa
aHaImM3a u | anreOpbl U | pelieHus 3aja4
MOJIETIUPOBAHUs, | FEOMETPHH, MIPUKIIATHOM
TEOPETUUYECKOTO U | TEOPUU MaTEeMaTHKH,
SKCIIEPUMEHTAJIbH | BEPOSITHOCTEN U | METOJbI
Or0 HCCIICIOBAHMs | MAaTEMaTUYECKON | MHTEPIONSALMN U
B CTaTUCTHKH, METO/1bI
po¢eCCUOHATIBHO | METO/I0B CTaTUCTHYECKON
i 1eaTenbHOCTH ONTUMMU3ALINH, 00pabOTKH JTaHHBIX
OIIK-2 Cnoco0eH | YUCIEHHBIX pu ONMCaHUU
HCIOJIb30BaTh METO/I0B, MIPUKIIATHBIX
COBpPEMEHHBIE MaTeMaTUYeCKOro | MpOIECCOB;
MH(OPMaLIMOHHBIE | U MMHUTALMOHHOTO | - YMETb:
TEXHOJIOTUH U | MOJCTUPOBaHUS , | PeaTn30BaTh
MIPOrpaMMHBbIE BBIUHCIUTEIBHON | TEOPUIO YMCIEHHBIX
CpeAcTBa, B TOM | TEXHUKHU JUI | METOZIOB B
qucle TEOPETUYECKOT0 U | MPOLECCE pEIICHUs
OTE4YECTBEHHOTO HKCHEPUMEHTANIbH | MPUKIAAHBIX 3a7a4
M IIPOU3BO/ICTBA, Or0 HCCJIEIOBAaHUS | ECTECTBO3HAHUS U
CTOMEI npu pelLeHuH | B TEeXHUKU Ha
3 | MHTEpIOJIUPOBAHU
3a1a4y po(hecCHOHANBHO | KOMIIBIOTEPE c
# JIaHHBIX npoeCCUOHATIBHO | ¥ JesTeTbHOCTH HCTOJIb30BaHUEM
1 IeSTENbHOCTH OIIK-1.2  VYmMeer | uHCTpyMEHTapus
OIIK-6 Cnoco0eH | pemaTth CHelUaIu3upOBaHH
aHAJIM3UPOBATh U | CTaHAApPTHBIE Oro MpOrpamMMHOI0
pa3pabaThiBaTh npodeccuoHaNnbHbI | 00eCTIeUeHuUs
OpTraHU3aIMOHHO- | € 3aaun c | (Mathcad, Matlab
TEXHUYECKHE U | IpUMEHEHHEM U Jp.  TaKeThbl
SKOHOMUYECKHUE €CTECTBEHHOHAYYH | MaTeMaTUYECKUX
IPOLIECCHI c | BIX U | IpOrpaMm),
MIPUMEHEHUEM OOLIEMH)KEHEPHBIX | BO3MOKHOCTEH
METOIOB 3HaHUl, 00 | MeTo/10B
CUCTEMHOI'0 OCHOBax QITOPUTMU3ALUU U
aHaIn3a U | BBIYMCIUTEIBHOM | IPOrpaMMHUPOBAHUS
MaTeMaTHYECKOr0 | TEXHUKH, METOJAOB | Ha 1000M
MO/JICIIUPOBAHUS MaTeMaTHYeCKOT0 | BEIODAHHOM  sI3bIKE
aHaJIN3a, IIPOrPaMMHUPOBAHHUS
JIMHEWHOH :
anreopbl |- BIAJETh: B
r€OMETPHH, COBEPILICHCTBE




JIUCKPETHOMN
MaTeMaTHKHU,
TEOpPUH
BEPOATHOCTE U
MaTeMaTHIEeCKOM
CTaTUCTHKH,
METOJIOB
oNTUMM3AIUM, U
YHCIICHHOTO,
MaTeMaTH4EeCKOr 0o
W HMHTAIMOHHOTO
MOJEJIIUPOBAHUSA
OIIK-2.1 3Haer
COBpPEMEHHBIE
MH(POPMALMOHHBIE
TEXHOJIOTHH u
MporpaMMHBIE
cpeacTBa, B TOM
YHCIIe
OTEUYECTBEHHOTO
MPOU3BOACTBA MpPHU
pelmeHny  3aaad
npodeccruoHaIbHO
U IeATENbHOCTH
OIIK-2.2  VYmeer
BBIOMPATH
COBpPEMEHHBIE
nH(pOpMaITMOHHBIE
TEXHOJIOTHH il
MPOTpaMMHBIE
CcpeicTBa, B TOM
qUCIIe
OTCUECTBECHHOIO
MPOMU3BOJICTBA TIPHU
pemieHuu  3aj1a4y
po¢eCCHOHAITBHO
U IeATeIbHOCTHU
OIIK-2.3 Bmaneer
HaBBEIKAMH
MIPUMEHEHUS
COBPEMEHHBIX
nH(})OpPMAITMOHHBIX
TEXHOJIOTHI u
MPOTPAMMHBIX
CpeAcTB, B
qUCIIe
OTCUECTBCHHOIO
MPOU3BOJICTBA,
npu perieHnun
3a7a4
npodeccruoHaIbHO
U IeATEeNbHOCTH
OIIK-6.1 3HaThb
OCHOBBI  TEOpHUU
CHUCTEM i
CHCTEMHOTI0

TOM

METOJIaMH  TEOPHUH
YHCJICHHBIX
METOJIOB
peneHnn
Pa3IMYHBIX
MIPUKJIIATHOTO
xapakrepa C
MIPUMEHEHNUEM
BO3MOXKHOCTEH
BBIYHCITUTEIILHOM
TEXHUKH, HOBBIX
MH(OPMALIMOHHBIX
TEXHOJIOTHH u
METOJIOB
MPOrPAMMHUPOBAHUS

pu

3aga4




aHaJm3a,

YHUCIEHHBIX
METO/I0B,
MaTeMaTU4eCKOro
1 UMHTAIUOHHOTO
MOJICIIUPOBAHUS
4 cemecTp
Cratuctnueckas OIIK-1 Cnocoben | OIIK-1.1 3HaTh | - 3HaTh: OCHOBHBIE | JIaGopaTOpHBI
obpaboTka MIPUMEHSITh OCHOBBI MOHSATHUS € 3aHATHUS
JAHHBIX €CTECTBEHHOHAYYH | TUCKPETHOU MaTeMaTU4eCKOro | ATTECTallMOHH
YucneHHble BIC U | MaTeMaTHKH, anmnapara as pabota
METOIbI OOIIENH)KEHEPHbIE | MATEMaTUYECKOI0 | YUCIIEHHOI'O DK3aMeH
muddepeHnanbH | 3HAHUSA,  METOBI | aHAJIM3a, aHaIIN3a;
oro U | MaTEeMaTHYECKOro | JUHEHHOU YHCIICHHbIE METOMbI
WUHTETPAITBHOTO | aHaIu3a u | anreOpbl U | peleHus 3a1a4y
MCUHUCIICHUS. MOJICIMPOBaHMs, | F€OMETpPHUH, MPUKJIATHOM
TEOPETUYECKOTO U | TEOPHUH MaTEeMaTHKH,
HKCHEPUMEHTAIbH | BEPOSITHOCTEH U | METOMbI
OT0 WCCIICIOBAHMS | MATEMAaTHYECKOH | HHTEPIIONSAUN |
B CTaTUCTHKH, METOIbI
poeCCHOHATTFHO | METO/IOB CTaTUCTHYECKOU
i 1eATeNIbHOCTH ONTUMU3ALNH, 00pabOTKH JaHHBIX
OIIK-2 CnocoOeH | YUCIIEHHBIX npu ONMCaHUU
HCMOJIb30BaTh METOJIOB, MPUKIIAJHBIX
COBpPEMEHHBIC MaTEMaTHYECKOIr0 | IMPOLECCOB;
MH(POPMALIMOHHBIE | © MMUTAIIMOHHOTO | - YMETh!
TEXHOJIOTUHI U | MOJIETTUPOBAHUS , | PeaIu30BaTh
IIpOrpaMMHBbIE BBIUUCIIUTENBHON | TEOPHIO YHUCIEHHBIX
CPEICTBA, B TOM | TEXHHUKHU JUTSL | METOZIOB B
qucie TEOPETUYECKOI0 M | MPOLECCEe pPELICHUs
OTEYECTBEHHOI'O OKCIIEPUMEHTAIBH | MPUKIAJHBIX 33134
IIPOM3BOJICTBA, Oro HCCJeIOBaHUS | €CTECTBO3HAHUSA U
npu peleHun | B TEXHUKA Ha
YucnenHsle 3a1a4 npoeCCUOHATILHO | KOMIBIOTEpPE c
METOJBI pEIICHHs | TPOPECCHOHATIBHO | I IESITENbHOCTH HCII0JIb30BAHUEM
OOBIKHOBEHHBIX U JIeATeNbHOCTH OIIK-1.2  VmMeer | uHCTpyMEHTapus
maddepernmanpa | OIIK-6 CnocobeH | pemars CHeHaTN3UPOBaHH
BIX YpaBHEHHWH | | AHAIM3UPOBAaTb M | CTAHAAPTHBIE Oro MpOTrpaMMHOTO
UX CUCTEM pa3pabaTbIBaTh npodeCCHOHATBHBI | 0OecTieueHHsI
OpraHMU3aIlOHHO- | € 3a1a4u c | (Mathcad, Matlab
TEXHUYECKHE U | IpUMEHEHUEM M Op.  TaKeThl
HKOHOMHYECKHUE €CTeCTBEHHOHAYYH | MaTeMaTHYECKUX
IIPOLIECCHI C | BIX U | IpOrpaMm),
IIPUMEHEHUEM OOIIENHKEHEPHBIX | BO3MOXKHOCTEH
METOI0B 3HAHHUM, 00 | MeTOIOB
CHCTEMHOI'0 OCHOBax AITOPUTMU3ALUN U
aHaJn3a U | BBIYUCITUTEIBHON | IPOTPaMMHUPOBAHUS
MaTeMaTU4eCKOT0 | TEXHUKH, METOJAOB | Ha 1r060M
MO/IETTUPOBAHUS MaTEeMaTUYeCKOTO | BEIOPDAHHOM  SI3BIKE
aHanu3a, IPOrpaMMUPOBAHUS
JIMHCHUHOMN ;
anreopsl u|- BJIAJICTh: B
reOMETPUH, COBEPLICHCTBE
JUCKPETHOU METOAAMU  TEOpUH
MaTEeMaTHKH, YHCIICHHBIX
TEOpHUHU METOIOB npu




BEPOATHOCTEN W
MaTeMaTH4eCKOH
CTaTUCTHUKH,
METOJIOB
ONTUMU3AIUNA, H
YHCIIEHHOTO,
MaTeMaTHU4eCKOro
U HMMUTAIMOHHOTO
MOJCIIUPOBAHUS
OIIK-2.1 3Haet
COBpPEMEHHBIC
nH(GOpPMaIMOHHBIE
TEXHOJIOTUH "
POrpaMMHBIE
CpeicTBa, B TOM
qucle
OTEYECTBEHHOTO
MIPOU3BOJICTBA MPHU
pemieHuu  3aj1a4y
po¢eCCHOHAIBHO
U IeATeIbHOCTHU
OIIK-2.2  VYmeer
BBIOMpATH
COBPEMEHHBIE
UH(POPMAaLIMOHHbIE
TEXHOJIOTHH u
MPOrPpaMMHBIE
CpelCcTBa, B TOM
qucIe
OTEYECTBEHHOTO
MPOU3BOACTBA MpPHU
pelieHnyd  3aaad
npodeccruoHaIbHO
U IeATENbHOCTH
OIIK-2.3 Bnaneer
HaBbIKaMU
MIPUMEHEHUS
COBPEMEHHBIX
MH(POPMALIMOHHBIX
TEXHOJIOTU u
MIPOTPaMMHBIX
CpeICTB, B
qucIie
OTEUYECTBEHHOTO
MPOU3BO/ICTBA,
npu pelieHnn
3a1a4y
po¢eCCHOHATBHO
U IeATeIbHOCTHU
OIIK-6.1 3HaTh
OCHOBBI  TEOpUHU
CUCTEM u
CHUCTEMHOTI'0
aHaiu3a,
YHUCIIEHHBIX
METO/IOB,

TOM

peLIeHnn
pa3IMYHBIX
MPUKJIAJTHOTO
XapakTepa c
MIpUMEHEHUEM
BO3MOXKHOCTEH
BBEIUHMCIIMTETbHOMN
TEXHUKH, HOBBIX
MH(OPMaLIMOHHBIX
TEXHOJIOT U u
METOJIOB
MIPOrpaMMHUPOBAHUSA

3a1a4




MaTeMaTU4ICCKOIo
U HMHUTALIMOHHOI'O
MOACIIMPOBAHUA




MunucTepcTBO HayKu U Bbiciiero oopasosanus Poccuiickoit ®denepannn
®denepalibHOE TOCYJapCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEKICHUE BBICIIETO 00pa30BaHUS
«CEBEPO-BOCTOYHBII ®EJEPAJIbHBIM YHUBEPCUTET UMEHU M. K. AMMOCOBA»
Texanueckuit uHCTUTYT (prnnan) PIAOY BO «CBDVY» B 1. Hepronrpu

Kadenpa marematrku u nHGoOpMaTUKH
JlaGopaTopHble paboThI

B mneprnon OCBOCHMS AMCLMILIMHBI CTYACHTBI CaMOCTOSITEIBHO HW3Yy4YalOT JOIOJHUTEIBHBIN
TEOPETUYECKUI MaTepHall K J1abopaTOpHbIM 3aHATUSAM. KpuTepusimu oneHKH paboTsl Ha 1a00paTOpHOM
3aHATHH SABJIACTCA: BIAJCHHE TEOPETUYECKHMMH IIOJOKEHUSMHU IO TE€ME, BBIIIOJHEHHE NPAKTUYECKUX
3amaHui, 3HaHWE TepMHUHONOTUU. CaMocTosTenbHas paboTa CTYICHTOB BKIIOYACT MPOPabOTKY
KOHCIIEKTOB JICKIIHI, 00s3aTEIIPHON U JOTIOTHUTEIHHOM YUeOHOUM JTUTEpaTyphl B COOTBETCTBUU C TUTAHOM
3aHATHS; BBINIOJHEHUE MpakTUdeckux pador. OcHoBHOU ¢opmoit npoBepku CPC gBISIOTCS OTYETHBIE
MaTepHaJIbl CTYIEHTOB, YCTHBIN ONPOC HA IPAKTHYECKOM 3aHATHH.

Kpurepusimu a1 OIEHKH pPE3yJIbTaTOB BHEAYJUTOPHOM CaMOCTOSTENBHOW pabOThl CTyAEHTa
SABIIIOTCA:

- YPOBEHb OCBOEHHsI yUeOHOI0 MaTepuaia;

- YMEHHE HUCII0JIB30BATh TEOPETUUECKHUE 3HAHUS ITPU BBIIIOJHEHUY NPAKTUYECKUX 3a/1a4;

— c(hOpMHUPOBAHHOCTH O0IIEYUESOHBIX YMEHUM;

- 00OCHOBAHHOCTb M YETKOCTh M3JI0KEHUS OTBETA.

MaxkcuMmanbHbBIN 0ayu1, KOTOPBIA CTYy/IEHT MOXKET HaOpaTh Ha MPAKTUYECKOM 3aHATUH — OT 3 110 5
0aJuIoB.

TemaTuka JadopaTopHbIX padoT

3 cemecTp

JIP1. OcHOBBI TEOPUH MOTPEUTHOCTH.
JIP2. MeToa OJIOBUHHOTO JEJIEHUS PELIEHUS YPaBHEHUN.
JIP3. MeTon utepanuii pemeHns ypaBHEHUH.
JIP4. Meton npoctoi urepauuu pemierus CJIAY.
JIPS. Meton HeroTOHA penieHus: CUCTEM HENMHENHBIX YPaBHEHUM.
JIP6. MHTepnonsiuuoHHbIA MHOTOUIEH Jlarpanxa.
JIP7. NHTepnionsauuonHblii MHOTOWwIeH HproToHA.
JIP8.MHTepnionsuus crijaiHaMu.
JIPY9. Pemenue 3anau

TemaTuka JadopaTopHbIX padoT

4 cemecTp

JIP1-2.MeTtoa HaUMEHBIINX KBaJAPATOB.
JIP3-4. YucnenHoe auddepeHInpoBaHue Ha OCHOBE TOJMHOMOB Jlarpamka, HeroToHa.
JIPS. Pa3HOCTHBIE aNpOKCUMAaIUK IPOU3BOJHBIX. MeTo1 HeonpeeieHHbIX KO3 PHUIINEHTOB.
JIP6. BrrancnurenbHas MOTPENTHOCTH (hopMyIT uncieHHoro auddeperunpoBanms.
JIP7-8. YucneHHOEe UHTETPUPOBAHUE.
JIP9-10. Metox Diinepa pemeHusi 0ObIKHOBEHHBIX TG (EPEeHIINATBHBIX YPaBHEHHIA.
JIP11-12. Metons! Pynre-Kytra pemienust 0ObIKHOBEHHBIX AU(GEepeHIINaTIbHbIX YPaBHEHHI.
JIP13-14. UncneHHbIe METOABI pEIICHUS CHCTEM TU(PepeHINATHHBIX YPaBHEHUI TIEPBOTO MOPSAKA.
JIP15-17. Pentenue 3amau



MunucTepcTBO HayKu U Bbiciiero oopasosanus Poccuiickoit ®denepannn
®enepalibHOE TOCYJapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE BBICIIETO 00Pa30BaHUS
«CEBEPO-BOCTOYHBII ®EJEPAJIbHBII YHUBEPCUTET UMEHU M. K. AMMOCOBA»
Texanueckuit uHCTUTYT (prnnan) PIAOY BO «CBDVY» B 1. Hepronrpu

Kadenpa marematrku u nHGoOpMaTUKH

ATTecTaumoHHasi padora

3 cemecTp
Tema «Metoasl HetoTona.Meton kacatensHbIx.MeToa xopa.»
COHEPXXAHUE
BBenenue
1. Teopernueckas 4yacTh
1.1. MeTton KacaTeabHBIX
1.2. Merton xopz
2. [Ilpaktuueckas 4acThb
2.1. [Ipumep pelreHns ypaBHEHsI METOAOM KacaTeIbHBIX
2.2. [Ipumep pelreHus: ypaBHEHSI METOAOM XOPI
2.3.
3aKIOuYeHHE

IIpakTnyeckoe 3aganme. OTAEINTH KOPHU YPaBHEHUS TpaQUUECKd M YTOYHHUTh OIMH U3 HUX C
oMoIIbI0 MeT010B HhroTOHA (METO/ XOp 1 KacaTelbHbIX) ¢ TouHOCTHI0 0,0001

Bapuanmui 3a0anui
I fx)=x—x"Inx+4-15
2 | f(x)=cosx—exp(—x)+0.5

3] f(0=15-044x ~05Inx

4 s =2-4x -2Inx

S| f(x)=1-05x" Inx+03/x
Fx)=1-xInx+03/x
F(x)=3-05x —exp(-0.5x)
S(x)=3-x +05Inx
F(x)=03exp(-0,74x) - 2x* +4
10| f(x) = 05exp(—x)-024x" +2
T f(x) =exp(-0,7%) - 034x +1
2] f(x)=3-+x=05Inx

13 fix)= ():2cxp(—xl)—w}';+3

14| f(x)=03cos’ x—Inx+2

15 | f(x)=exp(=0,5x7 )= x* +0.2

Kpurtepuu ouenku:

0 6a1710B — caMoCTOSITEeIbHAS Pa0OTa HE BHITIOJIHEHA.

1-3 6a/yIoB — JEMOHCTPHPYET, JHIIb IOBEPXHOCTHBI YPOBEHb BBHINONHEHUSI pPaOOTHI, B
COJACPIKAaHNKU BBINTOJHCHUA 3aJaHusd JOMYIICHbI IMPUHIMIIHAJIBHBIC 0HII/I6KI/I, MMyTacTCd B IMOHATHAX
YHCJICHHOTO aHajM3a, Ha 3aJaHHble BONPOCHl OTBEYACT HEYETKO M HEMOJHO. YKa3aHHbIE HEOCTAaTKU
JIOJDKHBI OBITH MTO3/IHEE JIMKBUIMPOBAHBI, B PAMKAX YCTAaHOBJICHHOTO MperoiaBaTesieM rpaduka.

4-7 6aJNI0B — CTaBUTCS TPH YCIOBHH, €CIIU CTYICHT JIEMOHCTPUPYET HHXKE CPEJHEr0 YPOBEHBb
BBITTOJIHCHU A pa6OTBI, B COACp’KaHHWU BBIIIOJIHCHUA 3aJaHud OOMYIICHBI IMPHHIOHUIIMAJIbHBLIC OIHI/I6KI/I,
MyTaeTcsl B TMOHATHSIX YWCICHHOTO aHajiHM3a, Ha 3aJaHHble BONPOCH OTBEYAET HEYETKO W HEIOIHO.
Vka3aHHbIe HEOOCTAaTKU JOJI?KHBI OBITE MO3JHCC JIMKBUIWPOBAHBI, B paMKax YCTAaHOBJICHHOI'O
npenojaBaTeneM rpaduka.

8-12 6ann0B — CTaBUTCS TOTZA, KOTJA CTYACHT BBIMOJHII CaMOCTOSATENIbHYIO paboTy, TBEpAO
3HAeT MaTepHai, HO JaeT HE TOYHBIC OTBETHl Ha 3aJaHHBIC BOIMPOCHI, B COJCPKAHUH BBHIOTHEHUS
3aaHus JONMYIICHBI HCIIPUHIUITHAIIBHBIC OIHI/I6KI/I, KOTOPBIC JOJIZKHBI OBITH MO3JHCEC JIMKBUIUPOBAHLI B
X0/1€ TIPOMEKYTOYHOH aTTeCTaluy.

13-15 6an10B — CTaBUTCS TOTA, KOT/Ia CTYJCHT BBITIOJHMI CAMOCTOSITEIbHYIO padoTy, MoKa3aH
BBICOKMII YpOBEHb OCBOCHHS CTYACHTOM Y4YeOHOTro Marepuana, COJAep)KaHWE BBINOJTHEHHS 3aJaHus He
COJIEP’KUT OIIMOOK WMJIU JIOMYIIEHbl HETOYHOCTH, KOTOPbIE OBLIM yCTPaHEHBI 11OCIIE 3aMEYaHui, B paboTe
NPHCYTCTBYIOT YETKHE M 0OOCHOBaHHBIE BBIBOJIBL.



Bsenenue

4 cemecTp

Tema «MeTroasl YUCIEHHOIO HHTETPUPOBAHUS

1. Teopernueckas 4yacTb
ITocTaHOBKa 3a/1a4M YMCIIEHHOTO UHTETPUPOBAHUS
KBanpatypnsie ¢hopMyIibl IPSIMOYTOJIEHUKOB.
KBanpatypHbie pOpMyIIbI Tparnenuii.
Ksagparypusie popmynsr Cumrcona.
2. [Ilpaktuueckas 4actb
[Ipumep pemeHus HHTErpajia METOAOM MPSMOYTOJIBHUKOB
IIpumep pelieHus UHTErpajla METOAOM TpaneLnun
[Ipumep peurenust uarerpaia MerogomM CumIicoHa

1.1.
1.2.
1.3.
1.4.

2.1.
2.2.
2.3.

3aKIIroyeHue

3amanme 1. Beruvciauth omnpenesieHHbIH nHTErpan <

COJAEPXAHUE

IIpakTH4yeckoe 3a1aHue

1 ()l

C MOMOIIBIO0 (OPMYIT JIEBBIX, MPABBIX U

CpeIHUX MPSIMOYTOJIBHUKOB TIpH pa3oueHnn otpe3ka [a;b] Ha 10 gacteit (n=10). OnieHUTHh OTPEITHOCTH

BBIYMCJIEHUH B

KaxoM ciaydae. CocTaBUTh IPOrpamMMy.

Ne f(x) a b
! Afsinx 0,6 1,5
2 lgl(x + 2} 1 2
X
3 12 2.832
4 1,6 24
1,3 2,956
6 0 2
7
2,8 4,408
8
0,6 1,4
9
0,8 2,528
10 «f; . COS X" 0,4 1,2

1 (i

3anmanmne 2. BbUMCINTh OnpeeneHHbIi uHTErpan £

Iporpammy.

C MOMOIIBIO (OPMYJIBI Tpanenuuii npu

pazbuenun otpeska [a;b] Ha 10 uacteil (n=10). OuEHUTH MNOTrPENIHOCTH BBIYMCICHUI.
Ne f(x) a b
1 e'ﬂ,.‘z’
- -0,52 1,58
NIT+ X

CocTaBuTh



2 sinzx
= 0,8 1,2
X
’ s 0,2 2,12
Zﬁ | > s
4 v 4 E _ ]
lgl+” 1) 0.8 1.6
X
> Jx
= 1,5 3,42
lg x~
6 COS X
0.4 1,2
x+2
7 (2x+0.5)-sinx 0,4 1,2
8 x?
1+ X+ —— 1,1 2,876
" =1
9 7z
0,31 1,93
10
20— 0 4
1+2x-

/()

nanue 3. BBIYMCIUTH ONpENeICHHBIH HHTErpasl ¢ momoIipio Gopmynsl CUMIICOHA MPH
3ananue 3. B a C

paz6ueHun otpeska [a;b] ma 10 uacteit (n=10). OueHUTH MOTPENIHOCTH BbIUMcIeHU. COCTaBUTH
porpamMmmy.

Ne f(x) a b
1 X
= 1,5 3,18
e |
2 sinx
0,18 0,98
x+1
3 x-’
— 13 0,476
Nl+a"
4 o lgx 1 4
5 2
1__” 1,0 2,76
sin” x
6 2,
lels’ +2) 14 22
x+1
7 B 7
(45— x) cte ™ 2,4 4,08
X
8 2
COS X 0.4 12
x+1




? x-flgx 1,82 3,464
10 (x? + 1)sin(x - 0,5) 0,8 1,6

Kpurepum oueHku:

0 6a/1J10B — caMOCTOsITeTIbHASL pa00Ta HE BHITIOJIHEHA.

1-5 6anjaoB — JeMOHCTPHPYET, JHIIb IOBEPXHOCTHBI YPOBEHBb BBHINOJHEHHS paboOTH, B
COJIEp’)KaHUU BBITIOJIHEHUSI 3aJaHUs JOMYIIEHbl MPUHIMIIHAIbHBIE OLIMOKH, MyTaeTcs B TOHATHUSIX
YHMCJIEHHOIO0 aHalli3a, Ha 3aJaHHbBIE BOIPOCHl OTBEYAET HEUETKO M HEIOJHO. YKa3aHHbIE HEIOCTATKU
JIOJKHBI OBITh MO3/IHEE JIMKBUAUPOBAHBI, B paMKaX yCTaHOBJICHHOI'O IperoiaBaresieM rpaduka.

6-9 0as0B — cTAaBUTCS MpU YCIOBHUH, €CIU CTYACHT AEMOHCTPUPYET HHXKE CPEIHEr0 YpPOBEHb
BBINIOJTHEHUST PaOOThl, B COJEP>KAHUU BBINIOJHEHHUS 3aJaHUsl JOMYLIEHbl NPUHIUMHAIbHBIE OIIUOKH,
IyTaeTcd B MOHATUAX YKUCICHHOIO aHaliM3a, HAa 3aJaHHBIE BONPOCHI OTBEYAET HEYETKO M HEIOJIHO.
VYka3aHHbIE HEIOCTaTKU JIOJDKHBI OBITh MO37HEEe JUKBUIMPOBAHbI, B paMKax YCTaHOBJIEHHOTO
npernoiaBaTeneM rpaduka.

10-15 6a/yI0B — CTAaBUTCS TOTJA, KOTJA CTYJCHT BBIMOJIHUI CaMOCTOSTEIBHYIO paboTy, TBEPIO
3HAaeT Marepual, HO JaeT HE TOYHbIE OTBETHl HA 3aJaHHBIE BOIIPOCHI, B COJAECPYKAHUHU BBINOIHEHUS
3a/laHusl JOMYIICHbl HENPUHLIUIUAIbHBIE OIINOKH, KOTOPbIE JOJKHBI OBITH MO3HEE JIMKBUAUPOBAHBI B
X0JI€ MPOMEXKYTOYHOU aTTECTALNH.

16-19 6ans10B — cTaBUTCS TOT/Q, KOT/Ia CTYJCHT BBITIOJIHWI CaMOCTOSITEIbHYIO paboTy, TIOKa3aH
BBICOKHI YpPOBEHb OCBOCHHS CTYAEHTOM Y4eOHOro MaTepuaina, COAEp)KaHUE BBIMOJHEHUS 3alaHus He
COJIEP’KUT OMIMOOK WJIU JOIMYIIEHbI HETOYHOCTH, KOTOpPbIe OBUIM yCTpaHEeHBI MOCHIE 3aMe4YaHuil, B paboTe
MPUCYTCTBYIOT YETKUE M 0OOCHOBAHHBIE BBIBOIBL.



MuHuCTEepCTBO HAYKH U BhICIIETro oOpa3zoBanus Poccuiickoit deneparuu
denepanbHOE rOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKIEHHE BBICIIETO 00pa30BaHUs
«CEBEPO-BOCTOYHbBIN ®EJEPAJIbHBIM YHUBEPCUTET UMEHU M. K. AMMOCOBA»
Texanueckuit uncturyt (pmman) PIAOY BO «CBDY» B r. Hepronrpu

Kadenpa maremaTnku u uHGOpMaTUKU

IK3aMeH
[TporpamMma sK3aMeHa BKJIIOYAET B ceOsi 2 TEOPETUUYECKHUX BOIMpoca W 1 MpakTHYEeCcKoe 3aJlaHue,
HaIpaBJICHHBIC Ha BBISIBICHUE YPOBHS (POPCUPOBAHHOCTH KOMITETCHIINH.
IlepedeHb TEOPETUYECKHUX BOIPOCOB
4 cemecTp
1. IlocraHoBka 3a1auu NpUOIMKEHUS (PYHKLIUU METOJIOM HAaUMEHBIINX KBaJpaToB.
2. Meroa HanMEHbBIINX KBaJIPaTOB.
3. Haxoxnenue npubamxkaromend GyHKIIMA METOIOM HAaUMEHBIIUX KBaJIPaTOB B BUIE JIMHCHHOM
(GYHKIMH, KBQAPATHOTO TPEXWIICHA U IPYTHX 3JIEMEHTApHBIX (PYHKIIUI.
4. IlocraHoBKka 3a7a4u YUCIEHHOTO AU(dHEepEeHITUPOBAHUS.
5. UYucnenHoe nud¢epeHIupoBaHNEe HAa OCHOBE HWHTEPIOALMOHHON ¢dopmynsl Jlarpanika,
OLICHKA ITOTPEIIHOCTH.
6. YucnenHoe nuddepeHIpoBaHne Ha OCHOBE MHTEPIIOIALMOHHON opmyinbl HploTOHA, oLleHKa
MOTPEIIHOCTH.
7. Pa3zHOCTHBIE alMPOKCUMAITUH ITPOU3BOAHBIX. METO ] HeOpeIeICHHBIX K03()(DUITMEHTOB.
8. IlocraHoBKa 3a7ja4u YUCIEHHOIO HHTETPUPOBAHUSI.
9. ®opmyna npsMOYIroJIbHHKA.
10. ®opmyna Tpanenuu.
11. ®opmyna CummncoHa.
12. TlonsiTue 0 YMCIEeHHOM penieHnu 3anauu Komu.
13. YUucnennsle metonsl pemeHus 3anaun Komm: merton Oinepa, metonsl Pynre-Kyrra II, IV
MIOPSAIKOB.
14. Yucnennoe pemenue cucreM auddepeHInanbHBIX YpaBHEHHH NEepBOro mnopsaka. Merton
Pynre — Kyrra IV nopsnka.
15. Yucnennoe peuienue audHepeHInalbHbIX YPAaBHEHUH BBICIIUX MOPSIKOB.

KoaunuecTBo
HaOpaHHBIX
0aJ1710B

XapakTepucTHKa 0TBeTa Ha TeopeTH4YecKHii Bonpoc /

KoMnerenuun
BBINOJIHEHHUS] MPAKTHYECKOT0 3aJaHUsl

JlaH mOJHBIA, pa3BEpHYTHIA OTBET Ha IOCTABJICHHBIN BOIPOC,
NIOKa3aHAa COBOKYIHOCTb OCO3HAHHBIX 3HAHMM 10 JUCLMILIUHE,
JI0OKa3aTeJIbHO PACKPBITBI OCHOBHBIE MOJIOKEHUSI BOIIPOCOB; B OTBETE
IIPOCIIEKUBAETCS YyeTKas CTPYKTYDa, Joruyeckas
MOCJIE0BATEIbHOCTh, OTpa)karoniasi CyIIHOCTh PacKpbIBa€MbIX 9-10 6.
NOHATHH, TeopHid. 3HaHHE O MPEIMETY IEMOHCTPUpPYETCs Ha (GoHe
MOHUMAaHUS €ro B CHUCTEME JAaHHOM HAayKH M MEXIUCLMILUIMHAPHBIX
cBsizell. MoryT OBITh IOIYIIEHBI HEJOYETHI B ONPEIEICHUH TOHITHH,
OIIK-1 WCITPABJIEHHBIE CTYJJIEHTOM CAMOCTOSITEJILHO B IPOLIECCE OTBETA.

OIIK-2 JlaH TOJIHBIM, pa3BEpHYTBHIA OTBET HA IIOCTABJIEHHBIM BOIpPOC,
OIIK-6 [I0OKa3aHO YMEHHE BBIIEIUTh CYIICCTBEHHBIE M HECYILECTBCHHBIC
NpU3HAKW, HOPUYUHHO-CIEJICTBEHHbIE  CBsi3U. OTBET  YETKO
CTPYKTYPHUPOBaH, JIOTH4eH. MOryT ObITh IOMYIEHbI 2-3 HETOUHOCTH
WIA HE3HAYUTEIbHBIE OIIMOKH, WCIPABICHHBIE CTYICHTOM C
IIOMOUIBIO IPENOAABATEIIS.

7-8 0.

JlaH HEeIOCTaTOYHO IOJHBIA M HEJOCTATOYHO DPa3BEPHYTHIM OTBET.
Jlornka M 1OCIENOBAaTENbHOCTh M3JI0KEHHS HMEIOT HapyILIEHUS.
JlonymieHbl OMMOKM B PACKPbITUM MOHSTUH, YHNOTpeOIeHUU
TepMUHOB. CTyneHT He cnocoOeH CaMOCTOATENbHO BbLIEIHUTh

5-6 6.




CYIIECTBEHHbIE W HECYIIECTBCHHbIC TIPU3HAKK W TMPUYUHHO-
CJIE/ICTBEHHBIE CBS3UM. B OTBeT€ OTCYTCTBYIOT BBIBOJABL. YMEHHE
PACKpPBITh 3HaYEHUE 00OOIICHHBIX 3HAHUN HE TIOKAa3aHOo.

OtBer npencTasiseT co00i pa3po3HEHHbIE 3HAHUS C
CYILIECTBEHHBIMHU OIIMOKaMu 1o Bonpocy. [IpucyTcTByroT
(parMeHTapHOCTh, HEJIOTMYHOCTh U3J105KeHHsI. CTyIeHT HE OCO3HAET
CBSA3b 00CYXAaEMOr0 BOIpoca 1o OUJIETy ¢ JIpYyruMH 0ObEKTaMU
JUCUUIUTAHBL. OTCYTCTBYIOT BBIBOJIbI, KOHKPETH3ALMS U
J0Ka3aTCJIIbHOCTDb U3JI0OKCHU . I[OHOJ'IHI/ITCJ'II)HBIC " YTOYHAIONIHE

BOMPOCHI IIperoaBaTelis He MPUBOAIT K KOPPEKIIUN OTBETA 06.

CTyJICHTA.

unu

OTBeT Ha BOMPOC TOJTHOCTHIO OTCYTCTBYET

unu

OTtka3 oT OTBETa

[IpakTuyeckoe 3amaHue BBIIIOJHEHO BEPHO, OTCYTCTBYIOT OLIMOKHU

pa3IUYHBIX THMOB. MOryT OBITh JONMYIICHBI HEJOYETHI B 9-106

OTIpe/IeIeHUH TOHSATUH, UCTIPABICHHbBIE CTYJCHTOM CaMOCTOSITENIEHO

B MIPOIIECCE OTBETA.

[IpakTuueckoe 3agaHue BBIIOJHEHO B MOJHOM oObeMme./lomyiieHa 786
OIIK-1 HE3HAUMUTEIbHAs OMINOKA. ’
OIIK-2 Jlony1ieHbl HECKOJIBKO HE3HAYUTEIbHBIX OIIMOOK PAa3IUYHBIX TUIIOB. 5-6 6.
OIIK-6 Jlomy1ieHbl 3HaYUTENbHBIC OMMOKU. JlOMOJIHUTETbHBIE 1

YTOYHSIONINE BOIIPOCHI MPENOIaBATENS He IPUBOIAT K KOPPEKIIUU

OTBETA CTYJICHTA. 06.

unu
BrInonHeHne NpakTUYECKOro 3a1aHus MOJIHOCTBIO HEBEPHO,
OTCYTCTBYET




MunucTepcTBO HayKu U Bbiciiero oopasosanus Poccuiickoit ®denepannn
®enepalibHOE TOCYJapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE BBICIIETO 00Pa30BaHUS
«CEBEPO-BOCTOYHBII ®EJEPAJIbHBII YHUBEPCUTET UMEHU M. K. AMMOCOBA»
Texanueckuit uHCTUTYT (prmman) PI'AOY BO «CBDVY» B r. Heprourpu

Kadenpa marematrku u nHGoOpMaTUKH
PacueTrHo-rpaduyeckass padora

3 cemecTp
Tema
«HucneHHoe pelieHrue YpaBHEHUM U UX CUCTEeM. MeToIbl HHTEPIIOIUPOBAHUA»
TemaTuka 3aganui

3aganue 1. PemeHue cucrtem JMHEHHBIX ypaBHeHUM ¢ TouHOCThO 10 0,001 meromom [aycca,
HCIIONB3Ysl CXEMY TJIaBHBIX 3JIEMEHTOB.
3agaHue 2. Pemnts cucTeMy JJMHEMHBIX YpaBHEHUN METOJIOM HUTepaluii ¢ TouHocThio 0,001.
Cucmemol TUHEUHBIX YPAGHEHU

CsoOoaHbIe
KoaddutmenTs! pu HEU3BECTHBIX wIeH
Ne Bapuanta ail a2 ais a4 Bl
azi an azs az4 B2
asi azs as3 as4 B3
a41 az4 as4 a44 B4
9 5 7 4 0
| 4 6 7 8 6
5 8 6 7 3
5 6 7 8 7
9 6 3 8 3
) 4 6 7 4 1
2 3 5 3 4
4 8 3 7 2
2 3 2 5 3
3 5 2 5 7 2
4 2 7 1 3
7 5 1 4 2
1 4 2 5 8
4 4 4 5 3 6
1 2 6 8 7
3 7 3 2 9
9 6 3 8 3
5 4 6 7 4 8
2 3 5 3 5
4 8 3 7 9
2 4 7 4 2
6 4 1 6 2 0
8 3 6 7 3
6 3 5 7 1
3 3 4 7 3
7 2 6 4 6 4
3 4 5 6 8
1 9 3 5 2
2 1 5 2 1
2 5 2 2 6 3
2 2 1 2 0
1 3 3 1 2




CB0OOIHEIE
KoadduiimeHTs! pu HEN3BECTHBIX WLeHH
Ne BapuanTa airl a2 ais a4 Bl
azi an a3 az B2
asi azs ass as4 B3
a41 a4 as4 a44 B4
7 6 2 7 3
9 4 9 5 5 2
2 3 4 4 0
1 5 6 6 2
3 6 5 2 3
4 6 3 5 0
10 2 3 2 6 4
2 4 3 6 3

3ananue 3. OTAeIUTh KOPHU YpaBHEHUS rpadUuecKky U yTOYHUTH OJMH U3 HUX METOJ0M XOPJI C
TouHocThIO 0 0,001.
Henuneiinvie ypagnenus

3ananue 4. PemuTh cucteMy HEIMHEMHBIX ypaBHeHHU MeTo10oM HproToHa ¢ TounocThio 10 0,001.

Ne
YpaBHeHue
BapHUaHTa

1 x*-7,8x*+0,899x+8,1=0
2 x> +2x%-4,9x-3,22=0

3 x*+3x%-0,939x-1,801=0
4 x>+5,3x%+0,6799x-13,17=0
5 x3-6,2x%-12,999x+11,1=0
7 x*-0,34x%-4,339x-0,09=0
8 x>-1,5x%40,129x+0,07=0
9 x>-5,5x%42,79x+0,11=0
10 x3-5,7x%-6,219x-2,03=0

Cucmempl HeUHEIIHBIX YPAGHEHU

Ne BapuanTa Cucrema ypaBHEeHU Ne BapuanTa Cucrema ypaBHEeHUI
: 2x7 + 5y =3 2 37+ 4y’ =4
S5x+9y =3 Ix+4y=2
3 5x° +2y° =4 4 4x° +5y° =3
2x+7y=1 Sx+3y=1
3 5x° +6y° =3 6 3x° +5y° =3
7x +3y =1 Sx+7y=2
! 7x’ +6y° =3 8 5x°+6y° =3
Sx+3y=2 3Ix+7y=2
) 3x7 +2y" =2 10 5x2+y7 =3
2x+7y =3 3Ix+5y=2

3aganue 5. [TocTpouTh MO UMEIOIIMMCS JaHHBIM HMHTEPIOJSLMOHHBIN MHOTOUIEH Jlarpanka u
crutaitael. Haliti 3HaueHne GyHKIMM B TOYKE X, UCIIOJIb3Ysl HHTEPIOIALMOHHBIN MHOTOUWIeH Jlarpanxa u

CIUTaliHbI, TOCTPOUTH rPaPHUECKYI0 WILTIOCTPAIIMIO HHTEPIOJIUPOBAHUSL.

1.

2.

3.

x |

X

Y

X

|

|




0,43 1,63597 0,43 1,63597 0,43 1,63597
0,48 1,73234 0,48 1,73234 0,48 1,73234
0,55 1,87686 0,55 1,87686 0,55 1,87686
0,62 2,03045 0,62 2,03045 0,62 2,03045
0,70 2,22846 0,70 2,22846 0,70 2,22846
0,75 2,35973 0,75 2,35973 0,75 2,35973

B Touke x = 0,702

B Touke x = 0,512

B Touke x = 0,645

4. 5.

X y X y X y

0,43 1,63597 0,02 1,02316 0,35 2,73951
0,48 1,73234 0,08 1,09590 0,41 2,30080
0,55 1,87686 0,12 1,14725 0,47 1,96864
0,62 2,03045 0,17 1,21483 0,51 1,78776
0,70 2,22846 0,23 1,30120 0,56 1,59502
0,75 2,35973 0,30 1,40976 0,64 1,34310

B Touke x = 0,608

B Touke x = 0,203

B Touke x = 0,482

7. 8. .

X y X y X y
0,02 1,02316 0,35 2,73951 0,41 2,57418
0,08 1,09590 0,41 2,30080 0,46 2,32513
0,12 1,14725 0,47 1,96864 0,52 2,09336
0,17 1,21483 0,51 1,78776 0,60 1,86203
0,23 1,30120 0,56 1,59502 0,65 1,74926
0,30 1,40976 0,64 1,34310 0,72 1,62098
B Touke x = 0,102 B Touke x = 0,436 B Touke x = 0,616

10.
X y
0,02 1,02316
0,08 1,09590
0,12 1,14725
0,17 1,21483
0,23 1,30120
0,30 1,40976
B Touke x = 0,114

Kputepun onenkmn:

0 6an10B — pacueTHO-rpaduyeckast paboTa He BBHIIOTHEHA.

1-4 6annoB — JEMOHCTPHUPYET, JHUIIL IOBEPXHOCTHBIH YPOBEHBH BBINIOJTHEHUS padOTHI, B
COJICpKaHMU BBITOJIHEHUS 33JaHUs JOMYIIECHB TPUHIUIHUAIbHBIE OMIMOKH, MyTaeTCsd B TEPMHHOJIOTHUH,
Ha 3aJJaHHbIE BOIIPOCHI OTBEYAET HEUETKO M HEMOJIHO. YKa3aHHbIE HEJOCTAaTKH JOJKHBI OBITh MO3/1HEE
JMKBUIMPOBAHBI, B paMKaX yCTaHOBJICHHOTO MPEToiaBaTesieM rpaduka.

5-9 6an10B — CTaBUTCA MPHU YCIOBHUHU, €CIH CTYACHT JEMOHCTPUPYET HHMKE CPEIHEro ypOBEHb
BBINOJIHEHUSI PabOThl, B COJAEP)KAaHUM BBIOJHEHMS 3a/JaHusl AOMYLIEHbl NPUHIMNHAIbHbIE OLIMOKH,
MyTaeTcd B TEPMHUHOJIOTMM, Ha 3aJaHHbIE BOMNPOCHl OTBEYAET HEYETKO M HEIOJIHO. YKa3aHHbIE
HE/OCTAaTKU JOJDKHBI OBITh IO3/HEE JIMKBUAMPOBAHBI, B paMKaX YCTaHOBJIEHHOIO IIperojaBaTesieM
rpaduka.

10-14 6anyi0oB — cTaBUTCS TOTAa, KOTJa CTYACHT BBIMOJIHHI pacdeTHO-Tpaduveckyro paboTy,
TBEP/I0 3HAET MaTepHall, HO 1a€T HE TOUHbIE OTBETHI Ha 3aJJaHHbIE BOIPOCHI, B COJACPKAHUH BBIMOTHEHUS
3aJJaHMs JOIYIIEHbl HENPUHIMIUAIbHbBIE OMNOKH, KOTOpPbIE JOJKHBI OBITh MO3/IHEE JIMKBUIMPOBAHBI B
X0/JI€ MPOMEXKYTOYHON aTTECTALINU.

15-20 0amyioB — cTaBUTCA TOrJa, KOTJa CTYJEHT BBIIOJHHI pacueTHO-rpaduyeckyro padoTy,
MOKa3aH BBICOKMI YPOBEHb OCBOCHUSI CTYJICHTOM Y4eOHOTo mMaTepuaia, COJEpKaHUe BBIIOJHEHUS 3a/1aHuUs



HC COACPIKHUT OIIMOOK WIIN A0NYHICHbBI HCTOYHOCTHU, KOTOPLIC ObLIH YCTpaHCHBI IIOCJIC 3aM€anI/II>JI, B
paboTe MpHUCYTCTBYIOT YETKHUE U OOOCHOBAHHBIC KOMMEHTAPUH.



