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IMacnopT ¢poHaa OLIEHOYHBIX CPEACTB
M0 TUCIUIINHE (MOAYJI0) UrceHHbIe METOBI

Kon WNHpukaTopsl TpebGoBanus K
KoHTponupyemble | KOHTPOJIMPYEMOH | KOMIIETEHLIUIH YPOBHIO  YCBOGHUS Hanveroan
Ne € OLICHOYHOI'0
paszzensl (TeMbl) KOMIIETEHIIUH KOMTICTCHITHH
cpencTBa
(wm ee yacTH)
3 cemectp
1 Teopus OIIK-1 Cmoco6en | OIIK-1.1 3Hath | - 3HaTh: OCHOBHbIE | JIabopaTopHBI
MOTPCIIHOCTH MIPUMECHSITh OCHOBBI TIOHSTUS € 3aHATHS
YucnenHoe €CTECTBEHHOHAYYH | TUCKPETHON MaTEMaTHYeCKOro | ATTeCTallMlOHH
5 | pemenue ble U | MaTEMaTHKH, amnmapara ast pabora
ypaBHEHHH M WX | OOIIEHH)XEHEPHbIE | MATEMaTHYECKOTO | YUCIEHHOTO PacuetHo-
CUCTEM 3HAHUSA, METOJBI | aHAIHN3a, aHaIN3a; rpaduyeckas
MAaTEMaTUYECKOro | JIMHEHHOU YUCJICHHBIE METOJIBI | paboTa
aHaM3a U | anreOpsl U | pemeHus 3a1aq
MO/IETTUPOBAHUS, TEOMETPHH, TIPHUKJIATHOM
TEOPETUYECKOTO U | TEOPHUH MaTeMaTHKH,
SKCIIEPUMEHTAJIbH | BEPOSITHOCTEH U | METOJbI
Or0 MCCIEIOBAaHUS | MATEMAaTUYECKOW | UHTEPIONSIIUA U
B CTaTHCTHKH, METO/IbI
npodeccruoHanbHO | METOAOB CTaTUCTUYECKOMN
¥ IeITeNbHOCTH ONITHMM3AIINH, 00pabOTKN JaHHBIX
OIIK-2 Cnoco0OeH | YUCIIEHHBIX npu ONMCaHUU
MMOHUMATh METO/IOB, TIPHUKJTATHBIX
MIPUHIIMIIBI pa0OThI | MATEMAaTUYECKOTO | MPOLIECCOB;
COBPEMEHHBIX Y UMUTAIMOHHOTO | - YMETb:
MH(OPMALIMOHHBIX | MOJCIUPOBAHUS , | PEAU30BAThH
TEXHOJIOTUH 1 BBIUUCIUTEIBHON | TEOPUIO YMCIECHHBIX
MPOrPaMMHBIX TEXHUKHU IUTSL | METO/IOB B
CPEJICTB, B TOM TEOPETUYECKOIO U | IMPOLECCe pPELICHUS
quclie SKCIIEPUMEHTANbH | MPUKIATHBIX 3a/1a4
M OTE€YECTBEHHOI'O Or0 MCCJIEIOBAHUSl | €CTECTBO3HAHUSA W
CTOMEI MIPOU3BOJICTBA, U B TEXHUKHU Ha
3 | UHTEPIIOIMPOBAHU
WCTIOJNB30BATh UX | MPO(ECCHOHATBHO | KOMITBIOTEPE C
# JIaHHBIX MIPH pEIICHUN i 1eaTenbHOCTH HCIIOJIb30BaHUEM
3a1a4y OIIK-1.2  VYmMeer | ”HCTpyMEHTapuUs
npodeccruoHanbHO | penaTh CHeIUAIN3UPOBAaHH
i AeSITeNTbHOCTH CTaH/IapTHbIE Oro MporpaMMHOTO
OIIK-6 CnocoGeH | npodeccuoHanbHbl | oOecreyeHus
AQHAIM3WPOBATh U | © 3a1a4yn ¢ | (Mathcad, Matlab
pa3pabatbIBaTh MPUMEHEHHUEM U Jp.  TAaKeTH
OpPraHM3allMIOHHO- | €CTECTBEHHOHAayYH | MaTeMaTHYECKHX
TEXHUYECKUE U | BIX U | IporpaMm),
SKOHOMHYECKHE OOLIEMHKEHEPHBIX | BO3MOKHOCTEH
MIPOLIECCHI C | 3HAHUH, 00 | MeTo10B
MIPUMEHEHUEM OCHOBax QITOPUTMHU3ALUU U
METOJIOB BBIUHCIUTENFHON | IPOrpaMMUPOBAHUS
CUCTEMHOI'O TE€XHHUKHU, METOJIOB | Ha Ir0060M
aHaim3a U | MATEMaTU4YEeCKOTO | BHIOPAHHOM  SI3BIKE
MaTeMaTHYECKOIro | aHaju3a, IPOrPaMMHUPOBAHMUS
MOJEITUPOBAHUSA JIMHEWHOMN ;
anreOpsl |- BJIQJICTh: B
FEOMETPHH, COBEPIIECHCTBE




JTIUCKPETHOMN
MaTEMaTHUKHU,
TEOPHUH
BEPOATHOCTEN M
MaTeMaTH4YeCKON
CTATHCTHUKH,
METOJIOB
ONTUMM3ALINHN, U
YUCIICHHOTO,
MaTeMaTU4eCKOro
1 IMUTAIIHOHHOTO
MOJICTTUPOBAHUS
OIIK-2.1 3Haer
COBpPEMEHHBIE
nH(pOpMaAITMOHHBIC
TEXHOJIOTHH u
MpOrpamMMHBIC
CpeicTBa, B TOM
qHCIIe
OTCUYCCTBEHHOI'O
MIPOU3BOCTBA MPHU
peuieHuu  3anay
podeCCHOHAIIBHO
U IeATeNbHOCTHU
OIIK-2.2  VYwmeer
BBIOMpATH
COBPEMEHHBIC
UH(POPMALIMOHHBIE
TEXHOJIOTHH u
POrpaMMHBIE
Cpe/iCcTBa, B TOM
YHCIIC
OTCYCCTBEHHOTO
MPOU3BOJACTBA MPHU
pemieHuu  3ama4y
npodeccruoHaIbHO
U IeITEeNbHOCTH
OIIK-2.3 Bnaneer
HaBBIKAMH
MPUMEHCHUS
COBPEMEHHBIX
UH(POPMALIMOHHBIX
TEXHOJIOTHM u
MPOrPaMMHBIX
CpeAcTB, B
YHCIIe
OTECYECTBEHHOTO
MIPOU3BO/ICTBA,
npu peleHun
3a1a4
npodeccruoHaIbHO
U NesITeNbHOCTH
OIIK-6.1 3HaTh
OCHOBBI  TEOpUU
CHCTEM u
CHCTEMHOTO

TOM

METOJIaMH  TE€OPUH
YHUCIECHHBIX
METOJIOB
perieHuun
Pa3IMYHbBIX
MPUKJIIATHOTO
Xapakrepa c
MIPUMEHEHUEM
BO3MOKHOCTEH
BBIUHMCIIMTEILHOM
TEXHHKH, HOBBIX
MH(POPMALIMOHHBIX
TEXHOJIOTHI Hu
METOH0B
MPOTPaMMHUPOBAHUS

npu

3a7a4




aHaju3a,

YHUCIIEHHBIX
METO/IOB,
MaTEMaTHYECKOTO
U UMUTAIMOHHOTO
MOJIETTUPOBAHUS
4 cemecTtp
Craructuyeckas OIIK-1 Cmocoben | OIIK-1.1 3Hath | - 3HaTh: OCHOBHbIE | JIabopaTopHBI
obpaboTka MIPUMEHSITh OCHOBBI TIOHSTUS € 3aHATHS
AAaHHBIX €CTECTBEHHOHAYYH | JUCKPETHON MaTEMaTH4YCCKOTO ATTecTalMoOHH
YucneHHsie ble U | MaTEMaTHKH, ammapara ast pabora
METOIbI OOIIEH)KEHEPHbIE | MATEMAaTHYECKOTO | YMCIEHHOTO OK3amMeH
nudpdepeHIanbH | 3HAaHUS,  METOJbI | aHAIN3a, aHaJu3a;
oro M | MATEMAaTUYECKOr0 | JINHEWHOU YUCJIEHHBIE METO/BI
UUHTETPATBLHOTO aHaJIn3a U | anreOpsl U | pemeHus 3a1aq
MCYHCIICHUSI. MOJIETTUPOBAHUs, | T€OMETPHH, MIPUKIIaTHOM
TEOPETUYECKOIO U | TEOPUH MaTeMaTHKH,
SKCIIEPUMEHTAJIbH | BEPOSTHOCTEH U | METOJbI
Or0 HCCIIEIOBAaHUS | MATEMAaTUYECKOW | UHTEPIONSIIAA U
B CTaTUCTUKH, METO/IbI
po(eCCHOHAIBHO | METOI0B CTaTHUCTHYECKOMN
1 IeATEIBHOCTHA ONITHUMU3ALINH, 00pabOTKH JaHHBIX
OIIK-2 Crioco0eH | YuCIIeHHBIX pu ONMCaHUU
HCIOJIb30BaTh METO/IOB, MIPUKIIATHBIX
COBpPEMEHHBIE MaTEMaTHYeCKOTro | MPOIECCOB;
WH()OPMANMOHHBIC | M HIMHTAIIMOHHOTO | - YMETh:
TEXHOJIOTHH U | MOJCIHUPOBAHUS , | pEAIU30BaTh
MPOrpPaMMHBIC BBIYHCITUTEILHON | TCOPHIO YHCICHHBIX
CpeICTBa, B TOM | TEXHHKHU IUTSL | METO/IOB B
qucie TEOPETUYECKOrO U | MPOLECCE pPELICHUS
OTEYECTBEHHOT'O SKCIIEPUMEHTANbH | MPUKIATHBIX 3a/1a4
MIPOU3BO/ICTBA, Or0 MCCIIEI0BAHUSl | €CTECTBO3HAHUSA W
npu pelieHuu | B TEXHUKHU Ha
UucneHHbIe 3a1a4y npoeCCHOHATBHO | KOMITBIOTEPE C
METOBl pElIeHUs] | NPOPECCHOHATIBHO | M AeATETbHOCTH HCIIOJIb30BaHHUEM
OOBIKHOBEHHBIX 1 eATEeIbHOCTH OIIK-1.2  VYmMeer | ”HCTpyMEHTapuUs
madppepernmans | OIIK-6 CrnocobeH | pemaTh CIIeNUaTM3UPOBaHH
BIX YpaBHEHUU M | aHAJU3UPOBATH U | CTaHAAPTHbHIE Or0 MPOTPaAMMHOTO
UX CUCTEM pa3pabaTbIBaTh npodeccuoHanbHbl | 00ecreueHus
OpraHU3aIlMOHHO- | € 3a1auu ¢ | (Mathcad, Matlab
TEXHUYECKHE U | IpUMEHEHHEM U Jp.  TaKeTsl
SKOHOMUYECKHE €CTECTBCHHOHAYYH | MAaTEMATHYECKUX
MIPOLIECCHI C | BIX U | IpOrpaMm),
MIPUMCHCHHEM OOIIENH)XEHEPHBIX | BO3MOXKHOCTEH
METOJIOB 3HAHUH, 00 | MeTo10B
CUCTEMHOI'O OCHOBax AITOPUTMU3ALIUN U
aHaim3a U | BBIYUCIUTENBHON | MIPOrpaMMUPOBAHMUS
MaTEeMaTHUYeCKOrO | TEeXHUKH, METOZOB | Ha aro00oM
MOJIETTUPOBAHUS MaTEeMaTHYECKOrO | BHIOpAaHHOM  SI3bIKE
aHanu3a, MIPOrPaMMHUPOBAHMUS
JIMHEHHOM ;
anreOpsl Ul - BJIAJICTh: B
TEOMETPHH, COBEPIICHCTBE
TUCKPETHON METOJIaMU  TEOPUHU
MaTeMaTHKH, YHUCJIEHHBIX
TEeOpuun METOJIOB npu




BEPOATHOCTEH W
MaTeMaTH4eCKOM
CTaTUCTHKH,
METOIOB
ONTUMH3AIMHA, WU
YHUCJIICHHOTO,
MaTeMaTH4YeCKOro
1 UMHATAIIHOHHOT'O
MOJCIIUPOBAHUS
OIIK-2.1 3HaeT
COBPEMEHHBIC
UH(POPMALIMOHHBIE
TEXHOJIOTHU n
porpaMMHbIe
Cpe/icTBa, B TOM
qHCIIC
OTE€YECTBEHHOTIO
MPOU3BOJACTBA MPHU
pemieHuu  3ama4y
npogeccuoHaIbHO
U IeITEeNbHOCTH
OIIK-2.2  VYmeer
BBIOMPATH
COBpPEMEHHBIE
nH(pOpMaAITMOHHBIE
TEXHOJIOTHH 51
MpOrpamMMHBIC
CpeicTBa, B TOM
YHCIIe
OTCYCCTBEHHOI'O
MPOU3BOCTBA MPHU
peuieHuu  3aj1ay
podeCCHOHAITBHO
U IeATeNbHOCTHU
OIIK-2.3 Bnaneer
HaBBIKAMH
MIPUMEHEHUS
COBPEMEHHBIX
UH()OPMAITMOHHBIX
TEXHOIOTHH u
MIPOTPaMMHBIX
CpeacTB, B
YHCIIe
OTE€YECTBEHHOIO
MPOU3BO/ICTBA,
npu pelieHuu
3aJa4
npodhecCuoHaNBHO
U IeITeIbHOCTH
OIIK-6.1 3HaTh
OCHOBBI  TEOPHH
CHCTEM 51
CHCTEMHOT'O
aHaju3a,
YHCJICHHBIX
METO0B,

TOM

pereHun
Pa3IUYHBIX
MIPUKJIATHOTO
XapaxkTepa c
MIPUMEHECHUEM
BO3MOXKHOCTEH
BBIYMCIIUTCIIHHOM
TEXHHUKH, HOBBIX
nH(})OpPMAITMOHHBIX
TEXHOJIOT U u
METOI0B
IpOrpaMMHUpPOBaHUS

3aaad




MaTeMaTU4ICCKOIo
U UMUTAIlMOHHOTI'O
MOACIINPOBAHUA




MuHHCTEepCTBO HAYyKHU U BHICIIET0 oOpa3zoBanus Poccuiickoit denepanun
denepalibHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHHUE BbICILIET0 00pa30oBaHUs
«CEBEPO-BOCTOYHBIN ®EJIEPAJIbHBI YHUBEPCUTET UMEHH M.K. AMMOCOBA»
Texanaeckuit uHCTUTYT (prman) DI'AOY BO «CBDVY» B r. Heprourpu

Kadenpa marematnku u mHPOPMATHKI
JlaGopaTopHbIie padoThI

B neprnox ocBOEHMS IOUCLMIUIMHBI CTYIEHTBI CaMOCTOSTENBHO W3Y4alOT ONOIHUTEIbHBIN
TEOPETUYECKH MaTepuan K J1abopaTOpHBIM 3aHATHAM. Kputepusmu oueHkH paboThl Ha J1a00paTOpHOM
3aHATHN SABJIACTCA: BIIAJCHHE TEOPETUYCCKUMH IIOJIOKEHUSMHU IO TEME, BBIIIOJIHEHUE IPAKTUYECKHUX
3aJjaHuid, 3HaHMe TepMuHOoioruu. CamocToATenbHass paboTa CTYJEHTOB BKIIOYAaeT MPOPadOTKY
KOHCIIEKTOB JICKIIHH, 00s3aTEIHFHON M JOTIOJHUTEILHON y4eOHON TUTEpaTyphl B COOTBETCTBHUH C TJIAHOM
3aHATHS; BBIIIOJHEHUE MpaKTH4ecKux padoT. OcHoBHOM (opmoii mpoBepku CPC sBISIOTCS OTYETHBIE
MaTepuajbl CTYIE€HTOB, YCTHBINA ONPOC HA MPAKTUYECKOM 3aHSATHH.

Kpurepusimu a1 OLEHKH pe3yJbTaTOB BHEAYIUTOPHON CaMOCTOATENbHON paboThl CTyJeHTa
SABIIAIOTCSL:

- YPOBEHb OCBOCHHS yUE€OHOT0 MaTepuana;

- YMEHHE HUCII0JIb30BATh TEOPETUUECKNE 3HAHUS NP BBIIOJIHEHNUHU MPAKTUYECKUX 33]1a4;

— c(hOpMHUPOBAHHOCTH OOIICYUCOHBIX YMCHHIA,

- 000CHOBAHHOCTb M YETKOCTH U3JIOKEHUS OTBETA.

MaxkcumanbHbIN 0ayu1, KOTOPBIA CTYICHT MOKET HaOpaTh Ha MPAKTHYECKOM 3aHSATHH — OT 3 10 5
0aJIoB.

TemaTtuka J1a00paTOPHBIX padoT

3 cemecTp

JIP1. OcHOBBI TEOPUH MTOTPELIHOCTH.
JIP2. MeTo/ oJIOBUHHOTO JIEJEHUS PELLIEHUS] yPaBHEHUH.
JIP3. Meton utepanuii penieHus ypaBHEHHH.
JIP4. Meton npocroii ntepaunu pemenus CJIAY.
JIPS. Meton HeroToHa pemenust CUCTEM HEIMHEMHBIX YPAaBHEHUM.
JIP6. NHTepnonsaiuoHHbIii MHOTOUsIEH Jlarpanxa.
JIP7. UnTepnonsaumnonHelii MHOrouneH HeroToHa.
JIP8.MuTepnonsius crutailHaMH.
JIP9. Pemenue 3agau

TemaTtuka J1ad00paTOpPHBIX padoT

4 cemecTp

JIP1-2.Meroa HauMEHBIINX KBaJAPATOB.
JIP3-4. Yucnennoe nuddepeHnnpoBanue Ha OCHOBE oimHOMOB Jlarpanxa, HeroToHa.
JIP5. Pa3zHOCTHBIE anIpOKCUMAIMK MPOU3BOIHBIX. MeTOoa HeolpeIeIeHHbIX KO PHUIIMEHTOB.
JIP6. BeruucnurenbHas orpenrHocTh (opMys1 YuciIeHHOTO udepeHIpoBaHus.
JIP7-8. UnucneHHOe HHTErPUPOBAHUE.
JIP9-10. Meton Ditnepa pelieHUst 0ObIKHOBEHHBIX U (epeHINaTbHBIX YPaBHEHHUH.
JIP11-12. Metoapl Pynre-Kytra pemennsi oObIKHOBEHHBIX AU depeHITnaTbHbIX YpaBHEHUH.
JIP13-14. YucneHHble METOIBI PELICHUS CHCTEM TU(GepeHIINaTbHBIX YpaBHEHUN IIEPBOTO MOPSIKA.
JIP15-17. Pemienue 3amaq



MuHHCTEepCTBO HAYyKHU U BHICIIET0 oOpa3zoBanus Poccuiickoit denepanun
denepalibHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE BhICIIEr0 00pa3oBaHus
«CEBEPO-BOCTOYHBIN ®EJIEPAJIbHBIN YHUBEPCUTET UMEHU M.K. AMMOCOBA»
Texanueckuit uHCTUTYT (prnman) GTAOY BO «CBDVY» B 1. Hepronrpu

Kadenpa marematuku u uHpopMaTUKu

ATTecTaMOHHAs padoTa

3 cemecTp
Tema «Metoasl HeroTona.Merop kacarenbHbIX.MeTox X0op1.»
COIEPXXAHUE
Beenenue
1. Teopernueckas 4yacThb
1.1. Mertoa kacaTeIbHBIX
1.2. Meton xopa
2. [Ilpaktuueckas 4acTb
2.1. [Tpumep pelieHus: ypaBHEHS METOIOM KacaTelIbHBIX
2.2. [Ipumep pelieHus ypaBHEHs METOAOM XOP.I
2.3.
3akitoueHne

IIpakTuyeckoe 3aganue. OTIETUTh, KOPHU ypaBHEHUS TpapUUYECKd M YTOYHUTH OJWH M3 HHUX C
MOMOIIBbIO MeTO1I0B HhroTOHA (METO XOp/1 M KacaTelbHbIX) ¢ TouHOCThIO0 0,0001

Bapuanmul 3a0anuii

T fx)=x—x"Inx+4-15
2 | f(x)=cosx—exp(-x)+0.5

30 f(0)=15-044x —05Inx

4] f(x)=2-x —2Inx

5| f(x)=1-05x Inx+03/x

6 | fx)=1-xInx+03/x

7| £(x)=3-05Vx —exp(-0.5x")
3

9

f(X)=3*\/X_I+U,51I'IX
F(x)=03exp(=0,7Vx)—2x" +4
10| £(x)= 0.5exp(—x)—0.24x" +2
] £(x) = exp(=0.7x) = 03/x +1
21 f(x)=3-x-0.5Inx

13 ] f(x)=02exp(-x*)—/x+3

14 | f(x)=03c0os’ x=Inx+2

15 ] f(x)=exp(-0,5x")—x*+0,2

Kpurtepun onenku:

0 6a/s10B — caMOCTOsATENbHAsI pab0Ta HE BHIMOJIHEHA.

1-3 6anjaoB — JEMOHCTPUPYET, JIHIIb NMOBEPXHOCTHBIH ypPOBEHb BBINIOJHEHUS DPAaOOTHI, B
COIep’)KaHWM BBITTOJTHEHUS 3aJaHUsl JOMYINEHbl NPUHIWIHNAIBHBIC OIIMOKH, IyTAaeTcs B IIOHSTHSIX
YHCJICHHOTO aHajK3a, Ha 3aJlaHHbIC BOMPOCHI OTBEYAET HEUETKO M HEIMOJIHO. YKa3aHHBIE HEIOCTaTKH
JOJDKHBI OBITH MO3/THEE JINKBUANPOBAHBI, B pAMKaX yCTAaHOBJIEHHOTO ITPENojaBaTesieM rpaduka.

4-7 6aaJI0B — CTaBUTCS TPU YCIOBHUH, €CIU CTYICHT JEMOHCTPHUPYET HUXKE CPEIHETO YPOBEHB
BBITIOJTHEHUSI paOOThl, B COJEPXKAHWHM BBIIOJHEHHS 3aJaHus JOMYIIEHbl NPUHIWIHAIBHBIC OIIMOKH,
MyTaeTcsl B TOHATHAX YMCICHHOTO aHaM3a, Ha 3a/laHHBIE BOMPOCHI OTBEYAET HEYETKO M HEIOJHO.
Vka3aHHbIE HEJAOCTATKH JOJDKHBI OBITh TIO3[JHEE JIMKBHIMPOBAaHBl, B paMKaX YCTaHOBJICHHOTO
mpernojaBaTesieM rpaduka.

8-12 6anoB — cTaBHUTCS TOT/A, KOTJa CTYJCHT BBINOJHWI CaMOCTOSTENBHYIO PabOTy, TBEPIO
3HAaeT MaTepuall, HO JaeT He TOYHBbIE OTBETHl Ha 3a/JlaHHBIC BOMPOCH, B COACPKAHUHM BBITOIHEHHS
3aJlaHusl JIOMYIICHbl HENPUHINIHAIbHBIE OIIMOKH, KOTOPBIE OJDKHBI OBITH MO3/IHEE JTHUKBHIUPOBAHBI B
XOZI€ TPOMEKYTOYHOM aTTECTAIHH.

13-15 6annoB — cTaBUTCS TOTNA, KOTJa CTYJCHT BBITIOJHWII CAMOCTOSTEIBHYIO PaboTy, MOKa3aH
BBICOKMH YPOBEHb OCBOCHHSI CTYJEHTOM y4YeOHOTO MarepHaia, COJEp)KaHWE BBHITOJHEHUS 3aIaHus He
COZEP’KUT OMIMOOK WM JOIYIICHBl HETOYHOCTH, KOTOPBIE OBUTH YCTPAaHEHBI IOCIIe 3aMEYaHui, B paboTe
MPUCYTCTBYIOT YE€TKHE K 00OCHOBAHHBIE BHIBOJIBI.



4 cemecTp

Tema «MeToapl YUNCIEHHOTO UHTETPUPOBAHUS»

COAEP)XAHUE
BBenenue
1. Teopernueckas 4yacThb
1.1. ITocTaHoBKa 3ajauy YMCIEHHOTO HHTETPUPOBAHUS
1.2. KBaapatypubie popMyIbl MIPSIMOYTOILHUKOB.
1.3. KBangparypHble popMyIIbl Tpanenuii.
1.4. KBanparypusie popmynsl CUMIICOHA.
2. Ilpaktuueckas 4acTb
2.1. [Ipumep pelieHns HHTErpajia METOI0OM IPSIMOYTOJIbHUKOB
2.2. [Ipumep peleHus HHTErpaga METOAOM TPANELUI
2.3. [Ipumep pemenus unrerpaia merogom CuMIicoHa

3aKIIroYeHne

3aganue 1. Berauciauth onpeneineHHbId UHTErpan «

IIpakTHyeckoe 3aaHue

()

C MOMOIUIbIO (HOPMYJT JIEBBIX, MPABBIX U

CPEeIHHMX TPSIMOYTOJIbBHHKOB TpH pa3OueHnuu orpeska [a;b] Ha 10 gacreii (n=10). OieHUTh MOTPEIIHOCTH
BBIYUCIICHUM B KaKJI0M ciydae. COCTaBUTh MPOTPAMMY.

Ne f(x) a b
1 AfSin X 0,6 1,5
2 le(x+2) I 2
X
3 12 2.832
4 1,6 2.4
3 1.3 2,956
6 0 2
7
2.8 4,408
8
0,6 1.4
9
0.8 2,528
10 Jx -cosx® 0,4 1,2

2
|

S e

3ananme 2. BeUHCIUTD ONMpE/ICICHHBIA HHTErpan &

C MOMOIIbI0 (OpMYyJIBl Tparmeuuii npu

pazouennn otpeska [a;b] Ha 10 wacteit (n=10). OneHuTh MOrpemTHOCTh BbIYUCICHHH. COCTaBUTH

IporpamMmmy.
Ne f(x) a b
1 $,3x°
e 20,52 1,58
N2T+ X




2 Sin2x
= 0,8 1,2
xé
’ e 0,2 2,12
Z'J; b b
4 2
lg” + 1) 0.8 16
X
> [x
X
= n 1,5 3,42
lg x~
6 cos X
04 1,2
x+2
7 (2x+0.5)-sinx 0,4 1,2
8 x?
l+x+ - 1,1 2,876
' =1
9 7
0,31 1,93
10
0 4

IO

3amanue 3. BoruuciuTh onpeaeacHHBIA uHTErpan &
pazouennn otpeska [a;b] Ha 10 wacteit (n=10). OneHuUTh MOrpeUTHOCTh BbIYMCICHHH. COCTaBUTH

IIPOrpaMMmy.

¢ nomomisio ¢opmyasl CHUMIICOHA TpU

Ne f(x) a b
1 X
= 1,5 3,18
¥ —1
2 sin x
s 0,18 0,98
x+1
3 x_’
: 1,3 0,476
1+x7
4 x* - lgx 1 4
5 3
i 1,0 2,76
Sin” X
3
’ lg(_x“ is 2} 1,4 2,2
r+1
7 b3
(4.5—x)-ctge ™ 2,4 4,08
X
° cos x” 0.4 1.2
r+1




0 X-Aflgx 1,82 3,464

10 % +1)sin(x - 05) 0,8 1,6

B
'+
[

T |
~

Kpurepum ouenku:

0 6a/1J10B — caMOCTOsITEIbHAS Pab0OTa HE BBHIMOJTHEHA.

1-5 6anaoB — JEMOHCTPUpYET, JHIIb MOBEPXHOCTHBIH YpPOBEHb BBINOJHEHUS pPalOOThHI, B
COJIEpKAHUU BBINIOJHEHUS 3aJaHusl JONMYILIEHbl NMPUHLUUIMAIbHBIE OINMOKH, ITyTaeTcs B IOHATHUAX
YMCJIEHHOIO0 aHaJli3a, Ha 3aJaHHbIE BOIPOCHI OTBEYAET HEUETKO M HEIMOJIHO. YKa3aHHbIE HENOCTaTKU
JOJKHBI OBITh MTO3HEE JINKBUIUPOBAHbI, B PAMKaX YCTAaHOBJIEHHOTO IIpenoaBaTeeM rpaguka.

6-9 0annoB — cTAaBUTCS NMpPU YCIOBHH, €CIU CTYAEHT JEMOHCTPUPYET HUXKE CPEIHEr0 YPOBEHb
BBINOJIHEHUSI Pa0OThl, B COAEP)KAHUM BBINOJHEHMS 3a/JaHUsl JOMYLIEHbl NPUHIUNHAIbHBIE OLIMOKH,
IIyTaeTCsd B TMOHATUAX YMUCICHHOI'O aHaju3a, Ha 3aJaHHbIE BOIPOCHl OTBEYAET HEUYETKO M HEMOJHO.
VKa3zaHHBIE HENOCTaTKM [JOJDKHBI OBbITh IO37HEE JIMKBUIUPOBAHBI, B paMKax YCTaHOBJIEHHOI'O
npernojiaBaTeneM rpaduka.

10-15 6aaj10B — CTaBUTCS TOTAA, KOTZIA CTYJEHT BBIIOJHWII CaMOCTOSITEIbHYIO paboTy, TBEPIO
3HAaeT MaTepuan, HO JaeT He TOYHbIE OTBEThl HAa 3aJaHHBIE BOINPOCHI, B COJEP’KAHUU BBIIIOJHEHUS
3aJJaHUs JOMYIEHbl HeNPUHIMIHUAIbHbIE OMIMOKH, KOTOPbIE JOJDKHBI OBITh MO3/AHEE JMKBHIMPOBAHBI B
X0JI€ MPOMEKYTOYHON aTTeCTallUH.

16-19 6an10B — cTaBUTCS TOTAA, KOTJAa CTYAEHT BBIIOJHHUI CAMOCTOSTENbHYIO paboTy, MoKa3zaH
BBICOKUI YpPOBEHb OCBOEHMsI CTYJEHTOM Y4Y€OHOr0 Marepuaia, COJEp)KaHWE BBIMOIHEHUS 3aJaHUs He
COJICP’KUT OIMIMOOK MM JOIMYIIEHBl HETOYHOCTH, KOTOPBIE OBLIIM YCTpPaHEHBI MOCIIE 3aMeYaHui, B paboTe
IPUCYTCTBYIOT YETKHE U 0OOCHOBAHHBIE BBIBOIBI.



MuHHUCTEpCTBO HayKU U BhIciiero oopasosanus Poccuiickoit denepanuu
denepanbHOE TOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTebHOE YUPEXKICHHE BbICIIET0 00pa30BaHUs
«CEBEPO-BOCTOYHBIN ®EJEPAILHBIM YHUBEPCUTET UMEHU M.K. AMMOCOBA»
Texanaeckuit UHCTUTYT (prman) DI'AOY BO «CBDVY» B r. Heprourpu

Kadenpa marematuku u nanpopmaTuku

JK3aMeH
[Tporpamma sKk3aMeHa BKJIIOYAET B ceOsl 2 TEOPETUUECKUX BONpOca W | MpakTHUECKoe 3a/aHue,
HaIpaBJICHHBIC HA BBISABICHHE YPOBHS (DOPCHPOBAHHOCTH KOMIIETECHITUH.
IlepeyeHp TeOpeTHYECKUX BOMPOCOB
4 cemecTp
1. TlocranoBka 3amaun MpUOIMKEHUS (PYHKIIUH METOJJOM HAUMEHBIINX KBaPaTOB.
2. Meron HaMMEHbBIINX KBA/IPATOB.
3. Haxoxnenue mpubmamxkaromend (yHKIIMH METOJOM HAaMMEHBIIINX KBaJIPaTOB B BUJE JTUHEHHOMN
(GyHKIMY, KBaAPATHOTO TPEXWICHA U APYTUX AIIEMEHTAPHBIX (YHKINH.
4. TlocTaHoBKa 3a/1a4¥ YUCICHHOTO JU(PepeHIIMPOBAHUSI.
5. UYwucnennoe nuddepeHMpoBaHNe Ha OCHOBE WHTEPHOJSAIMOHHON (opmydsl Jlarpanxka,
OLIEHKA MOTPEIIHOCTH.
6. UYwucnennoe nuddepeHIMpoBaHNEe HA OCHOBE HHTEPIIOJIAIIMOHHON (popmyiiel HproTOHA, O1IeHKA
MOTPEIIHOCTH.
7. Pa3HOCTHBIE anMPOKCUMAITUH TIPOU3BOTHBIX. METO1 HEOTPEACTICHHBIX KO (HUIIMESHTOB.
8. IlocraHOBKa 337aYll YUCICHHOTO HHTETPUPOBAHUS.
9. ®opmyna npsAMOYroJIbHHKA.
10. ®opmyna Tpanenuu.
11. ®opmyna CumncoHa.
12. IlonsiTue 0 YMCIEHHOM penieHnu 3aaaun Komu.
13. Yucnennsle MeToapl pemeHus 3agaun Komm: meron Ounepa, metonbl Pynre-Kyrra II, IV
MOPSIKOB.
14. Yucnennoe pemenue cucteMm IudepeHanbHbIX YpaBHEHUH TepBoro mnopsaka. Meron
Pynre — Kyrra IV nopsiaka.
15. Yucnennoe penienne nu¢hepeHIuaIbHBIX yPAaBHEHHIA BBICIIHX MTOPSIIKOB.

KoauuecTtBO
HaOpaHHBIX
0aJ1710B

XapakTepucTHKA 0TBETa HAa TEOPETHYECKHUI BOIpoc /

KoMnerennuu
BbINOJTHEHHS MPAKTHYECKOT0 3aJaHUsl

JlaH MOJHBIMA, pa3BEpPHYTHIM OTBET HA IIOCTABJIEHHBIA BOIIPOC,
II0OKa3aHa COBOKYIHOCTh OCO3HAHHBIX 3HAaHUM 10 AMCIUIUIMHE,
JOKa3aTEJIbHO PAaCKPBITBI OCHOBHBIE IOJIOKEHHS BOIIPOCOB; B OTBETE
IIPOCIIEKUBACTCS YeTKas CTPYKTYpa, JIOTUYECKas
MOCJIE0BATEIBHOCTD, OTpaXkarollass CYIIHOCTb PacCKpbIBAEMBIX 9-10 ©.
MOHATHUH, Teopuid. 3HaHUE IO TPEAMETY AEMOHCTpPHpYETCs Ha (oHe
IIOHMMAHHS €Tr0 B CHCTEME NAHHOM HAayKH M MEKIUCLUILUIMHAPHBIX
cBsizeil. MoryT ObITh JOMYIICHBI HEA0YETHI B ONPEICIICHUH TOHATHH,
OIIK-1 HCIPABJIEHHBIE CTYIECHTOM CaMOCTOSITENILHO B MPOLECCE OTBETA.

OIIK-2 JlaH TIOJIHBIM, pa3BEpPHYTHIM OTBET Ha IIOCTaBIEHHBIM BOIPOC,
OIIK-6 [I0KAa3aHO YMEHHME BBIICIUTh CYIIECTBEHHBIE M HECYLICCTBEHHBIE
IIPU3HAKW, [PUYUHHO-CIECACTBEHHbIE  CBA3UM. OTBET  4YETKO
CTPYKTYPHUPOBaH, JIOTH4€H. MOTyT OBITh JONMYIIEHBI 2-3 HETOYHOCTH
WIA HE3HAuUTENIbHbIE OIIMOKM, MWCIpPABICHHbIE CTYICHTOM C
IIOMOUIBIO PENOIABATENS.

7-8 6.

JlaH HEZOCTAaTOYHO MOJIHBIM M HEIOCTATOYHO Pa3BEPHYTHIA OTBET.
Jloruka u mocienoBaTeIbHOCTh M3JI0KEHHUSI UMEIOT HAPYIICHHUS.

JlomymieHbl OMMOKKM B PACKPBHITHH TOHATUH, yHOTpeOIeHUU
TepMuHOB. CTyAEHT HE CIOCOOEH CaMOCTOSTEIbHO BBIACIUTH

5-6 6.




CYLIECTBEHHbIE M HECYLIECTBEHHbIE NpPHU3HAKM U MPUYHUHHO-
CIIEICTBEHHBIE CBSA3U. B OTBETE OTCYTCTBYIOT BBIBOABI. Y MEHHE
PacCKpBITh 3HaUe€HHE 000OIICHHBIX 3HAHUN HE TIOKA3aHO.

OTtBeT npeAcTaBisieT cOO0H pa3po3HEHHBIC 3HAHUS C
CYLIECTBEHHBIMH OIIMOKaMH 1o Bonpocy. [IpucyTcTByior
(bparMeHTapHOCTb, HEJIOTUYHOCTH U3JI0KeHUS. CTyI€HT HE OCO3HAET
CBSI3b 00CY/1a€MOT0 BOTIPOCa M0 OUJIETY C APYTUMH OOBEKTaMH
TUCHMILTUHBL. OTCYTCTBYIOT BBIBObI, KOHKPETH3ALUS U
JOKa3aTCIbHOCTD U3JI0OKCHHUA. I[OHOJIHI/ITCJH:HBIC " YTOUYHAIOIIHEC

BOIIPOCHI IIPETIOJABATEII HE IPUBOIAT K KOPPEKIIUU OTBETA 06.

CTYyJICHTA.

unu

OTBeT Ha BONPOC MOJIHOCTBIO OTCYTCTBYET

unu

Otka3 oT oTBETA

[IpakTHyeckoe 3alaHUE BBIMOJIHEHO BEPHO, OTCYTCTBYIOT OLIMOKH

pa3aMyYHbIX THUMOB. MoryT ObIThb JONYIIEHbl HEJOYETHl B 9-10 6.

OIIpECIICHUY MTOHATUM, UCIIPABIEHHBIE CTYJEHTOM CaMOCTOSITEIBHO

B IIPOLIECCE OTBETA.

[IpakTuueckoe 3afaHKe BBIMOJIHEHO B IMOJHOM oObeMme.JlomyiieHa 7186
OIIK-1 HE3HAYUTENIbHAs OIINOKa. ’
OIIK-2 Jlony1ieHbl HECKOJIBKO HE3HAYUTEIbHBIX OIIMOOK PA3IMYHbIX TUIIOB. 5-6 6.
OIIK-6 JlomyieHbl 3HAYUTEIbHbIE OIMMOKH. J[OMOIHUTENLHEIE U

YTOYHSIOLIME BOIIPOCHI IIPENOAABATENS HE IPUBOJIAT K KOPPEKLIUU

OTBETa CTYJICHTA. 06.

unu
BrInonHenne npakTu4ecKoro 3aaHus MOJHOCTBIO HEBEPHO,
OTCYTCTBYET




MuHHCTEepCTBO HAYyKHU U BHICIIET0 oOpa3zoBanus Poccuiickoit denepanun
®enepalibHOE FOCYAaPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEKIEHUE BBICIIIETO 00pa30BaHuUs
«CEBEPO-BOCTOYHBII ®EJIEPAJIbHBI YHUBEPCUTET UMEHU M.K. AMMOCOBA»
Texandeckuit ”HCTUTYT (punuan) PI'AOY BO «CBOVY» B 1. Hepronrpu

Kadenpa maremaTnku u nHpOpMaTHKH
PacuyetHo-rpadguyeckas padora

3 cemecTp
Tema
«HucneHHoe penieHne YpaBHEHUN U UX CUCTEM. METO 1bl MHTEPITOJIMPOBAHMS)
TemaTuka 3a1aHui

3ananue 1. Pemienue cucrem nuHeWHbIX ypaBHeHHMH ¢ TouHOCThiO A0 0,001 meronmom [aycca,
WCTIOJIB3YSl CXEMY IJIABHBIX AJIEMEHTOB.
3ananue 2. Pemuth cucTeMy JMHEHHBIX YpaBHEHUM MeTo10M uteparuii ¢ TouHoctsio 0,001.
Cucmemul TuHEUHbIX YPAGHEHUTL

CBoOoHEBIE
KoadduimeHTs! pu HEM3BECTHBIX wleH
No BapuanTa an an ans a4 b1
a1 a2 a3 a4 B2
asi a3 ass as4 B3
a4 a4 as4 a4 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
4 1 6 2 0
6 8 3 6 7 3
6 3 5 7 1
3 3 4 7 3
2 6 4 6 4
7 3 4 5 6 3
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




CBo0Oo1HBIE
KoadduimeHTs! npu HEM3BECTHBIX WICH
Neo BapuanTa an an ais a4 B
asi an as ax B2
a31 a3 ass as4 B3
a4l az4 as4 a44 B4
7 6 2 7 3
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

3amanue 3. OTnenuTs KOPHU ypaBHEHUs rpa)UuecKd U YTOUYHUTD OJTUH U3 HUX METOZOM XOPJI C

ToyHOoCcThIO 70 0,001.

Henuneiinvie ypasuenusn

3ananue 4. Pemnth cucTeMy HEJIMHEMHBIX ypaBHeHUH MeTofoM HertotoHa ¢ TouHocThio 10 0,001.

No
YpaBHeHue
BapuaHTa

1 x3-7,8x%4+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 x3-6,2x2-12,999x+11,1=0
7 x3-0,34x%-4,339x-0,09=0
8 x*-1,5x°+0,129x+0,07=0
9 x3-5,5%%+2,79x+0,11=0
10 x3-5,7x%-6,219x-2,03=0

Cucmembul HeNUHEIIHBIX YPAGHEHU

Ne Bapuanta Cucrema ypaBHEHUI Ne Bapuanra Cucrema ypaBHEHUI

! ﬁf2x2+5yz—3’ 2 ﬁfo +4y° =4
L5x+9y:3 L3x+4y—2

3 45x2+2y2=4 4 44x +5y? =3
L2x+7y= L5x+3’y—1

5 45x2+6y2—3 6 43x +5y? =3
L7x+3y= L5x+7y—2

X +6y° = x° + =

7 7x> +6y° =3 8 5x° +6y° =3
L5x+3y=2 L3x+7y 2

9 43x2+2y2 = 10 45x +y° =3
L2x+7y=3 L3x+5y 2

3ananue 5. IlocTpouTh IO MMEKOIMMCS JNaHHBIM MHTEPHOJSALUOHHBIN MHOrowieH Jlarpanxka u
crutaiiibl. HaliTu 3HaueHne QyHKIMH B TOUYKE X, UCIIOJIb3Ys MHTEPIOJISIIMOHHBIN MHOrowIeH Jlarpanxa u

CITIaiHBI, TOCTPOUTH IPpahUUECKyI0 HIUTIOCTPALIMIO HHTEPIOIMPOBAHUS.

1.

2.

3.

x |

y X

[

x |

y




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. S.

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

Kpurepum ouenku:

0 6aJ10B — pacueTHO-rpadudeckas paboTa HE BHITIOJIHEHA.

1-4 6anja0B — JEMOHCTPUpYET, JMIIb HOBEPXHOCTHBIH YpOBEHb BBINOJIHEHUS pPAaOOTHI, B
COJIEp’KaHUU BBIMOJIHEHMS 3a/1aHUS JOMYLIEHbl IPUHLUIINAIbHBIE OIIMOKHU, IyTaeTCsl B TEPMUHOJIOTHUH,
Ha 3aJJaHHbIE BOINPOCHI OTBEYAET HEYETKO M HEMOJHO. YKa3aHHbIE HEJIOCTATKU JIOJDKHBI ObITh HO3]HEE
JMKBUAMPOBAHBL, B paMKaX yCTaHOBIICHHOTO IpernoaBaTeneM rpaduka.

5-9 6an10B — CTaBUTCS MPHU YCIOBHM, €CIM CTYJEHT JEMOHCTPUPYET HUXKE CPEIHEr0 YpPOBEHb
BBINIOJTHEHUST paOOThl, B COJIEP)KAHUU BBIMIOJHEHUS 3a/laHus JONMYILIEHbl MPUHUIUIHUAIBHBIE OIIWOKH,
MyTaeTcss B TEPMUHOJOTHM, Ha 3aJaHHbIe BONPOCHI OTBEYACT HEYETKO M HEMOJHO. YKa3aHHbIC
HEJOCTaTKU JOJDKHBI OBbITh IO3/IHEE JHMKBUAMPOBAHBI, B PAMKaxX YCTAHOBJIEHHOI'O IpernojaBaTelieM
rpaduxka.

10-14 6ami0oB — CTaBUTCS TOTJa, KOT/Aa CTYICHT BBINOJHWI pacueTHO-TpaduyecKkyro padorty,
TBEPJO 3HAET MaTepuall, HO JaeT HE TOYHbIE OTBETHI HA 3a/IaHHbIE BONPOCHI, B COACPKAHUH BBINOJTHEHUS
3aJJaHUs JOMYILEHbl HeNPUHIUIHAIbHbBIE OMIMOKU, KOTOPbIE TOJKHBI ObITh MO3JHEE JUKBUAUPOBAHBI B
X0JI€ MPOMEKYTOYHON aTTeCTallUU.

15-20 6amI0B — cTaBUTCS TOTJA, KOTJA CTYJEHT BBINOJHWI PacdeTHO-TpaduuecKyro padory,
IIOKA3aH BBICOKUI yPOBEHb OCBOEHMS CTYJIEHTOM y4eOHOI0 MaTepuaa, CoAep>KaHue BbIMOJIHEHHS 3aJaHNs



HE COJIEP’KUT OMIMOOK HIIM JOMYIIEHbl HETOYHOCTH, KOTOphIe OBLIM yCTpaHEHBI MOCIE 3aMeyaHUi, B
paboTe MPUCYTCTBYIOT YETKHE M 0OOCHOBAHHBIE KOMMEHTapHUH.



