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1. Ilesu ocBOEHHS AMCIHUILINHBI

K oOCHOBHBIM WeJAM OCBOCHUS JUCIUIUIMHBI «UHUCICHHBIC METOJIBI»
ClIeTyeT OTHECTH:

- BOCITUTAHUE y CTYJICHTOB OOIICH MaTeMaTHYECKOU KYJIbTYPHI;

- TPUOOPETCHUE CTYACHTAMH IMUPOKOTO Kpyra MaTEeMaTHYECKUX 3HAHHM,
YMCHHI ¥ HABBIKOB,

- pa3BUTHE CIIOCOOHOCTH CTYJCHTOB K HMHJIYKTHUBHOMY U JICTYKTHUBHOMY
MBIIIJICHUIO HAPSAY C Pa3BUTHEM MAaTeMaTUYCCKOW MHTYHUITUH;

- YMEHHUE CTYyJCHTaMH pa3BUBATh HABBIKM CAMOCTOSTCIBHOTO H3yYCHHS
y4eOHOW W HAyYHOH JUTEPATYyphl, COJEpIKAIICH MaTEMaTHYCCKUE CBCIACHHS H
pe3yIbTaThI;

- TOATOTOBKY CTYACHTOB K  JESATCIBHOCTH B  COOTBETCTBHH  C
KBaJTU(PUKAINOHHON XapaKTePUCTHKOW CIICIIHATUCTA, B TOM YUCIIe (OPMUPOBAHNE
YMEHUI UCTIOJIh30BaTh OCBOCHHBIC MaTeMaTUIECKUE METO/TBI B
npo¢eCCUOHATPHON A TEIbHOCTH.

K ocHOBHBIM 3agadyaM OCBOCHHUS TUCIUIUIMHBI «YHCICHHBIE METOJIBI»
CJIETyeT OTHECTH:

- OCBOGHHE CTYJCHTAMH OCHOBHBIX ITOHSTHH, METOIIOB, (OPMHUPYIOIINX
OOIIYI0 MaTEeMaTHYECKYIO MOATOTOBKY, HEOOXOAMMYIO JIISl YCIECIIHOTO PEIICHHS
NPUKIATHBIX 3a/1a4;

- ¢opmupoBaHHE Yy CTyAeHTa TpeOyeMoro Habopa KOMIIETEHIIHH,
COOTBETCTBYIOIIMX  €r0  CHEHMUATBHOCTH W OOCECHEYMBAIOIIUX  €T0
KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPYy/a.

2. Mecto pucunmiuHbl B cTpykrype OOII cnenuananrera

JucuummHa  «YucieHHble  METOAbI»  OTHOCHUTCS K DBJICKTHUBHBIM
IUCIMIUIMHAM.  «YucaeHHbIE  METOABI»  B3aMMOCBSA3aHAa  JIOTHUYECKH U
COZIEP/KATEIBHO-METOIMYECKA CO CICAYIOMMUMH JUCUUIUIMHAMHA W MPaKTUKaAMH
OOITI:

- UadopmaTika 1 OCHOBBI TPOrPaMMHUPOBAHUS
- MartemartHka,
- CtpouTenbHas MEXaHUKa MalllvH;
- MeTo1 KOHEUHBIX 3JIEMECHTOB
- BeraucianrenbHas MEXaHHUKA,
- [IporpaMMHbI€ KOMIIEKCHI MH)KEHEPHOTO aHAJIN3a B MEXaHUKE;



- [IpakTUKyM I10 BEIYUCIUTEIBHON MEXaHUKE;
- Marematnueckoe MOIEIUPOBAHUE TPAHCIIOPTHO-TEXHOJOIMYECKUX

CPE/ICTB,;

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB 00y4eHUs MO AUCHUIIHHE,
COOTHECEHHbIE € IVIAHMPYEMbIMH Pe3yJbTATAMH OCBOCHUN 00pa3oBaTe/IbHOM
NMporpamMmabl

B pe3ynbTaTte 0cBOEHUS JUCHUIUIMHBI Y 00y4daromuxcs GopMupyroTcs clieyromnime
KOMITETCHIIUN U JOJKHBI OBITh JOCTHUTHYTHI CIEAYIOIINE PE3yIbTaThl 00YUYEHUS
KaK dTan (OpMUPOBAHUS COOTBETCTBYIOIIMX KOMIETEHIIUN:

Kon B pe3yabTaTe ocBOeHUs Ilepeyenb NIaHUpPyeMbIX Pe3yJibTATOB
KOMIIeTeHIIUH o0pa3oBaTebHOM 00y4yeHHs MO JUCHUILINHE
NporpamMmbl 00y4yarouuincs

OJIKEH 00J121aTh

YK-1 Crioco0eH oCyIIeCTBISATh 3HATH:
KPUTUYECKUH aHaJIN3 ® aKTyajbHbIE poGIeMbl COBPEMEHHOTO
MpoOJIeMHBIX CUTYyalluii Ha HAYIHOTO U TEXHHYECKOTO pa3BUTHA,
OCHOBE CUCTEMHOIO IoAX0Ja, | ¢uiuocodckre mnpobiieMbl caMOpa3BUTHUSA
BbIpa0aThIBaTh CTPATETHIO camopeanu3alMi  4ejoBeka B oOnactu
nercTBuit MaTEMaTHKU U TEXHUYECKUX HAYK
yMeTh:
® a0CTpPaKTHO MBICJINTD, 0000111aTh,
CUCTEeMaTU3UpPOBATh U aHaJIM3UPOBATh

MOJIy4EHHYIO HH(POPMAIUIO
BJIA/IeTh:

AHAJIM3UPOBATDH PC3YJILTATHI U JICJIATh BHIBOAbI

4. CTpyKTYypa M cofep:KaHue TUCIUTTHHBI

OO6mass TPyI0EMKOCTh JUCHHMIUIMHBI COCTaBISAET 4 3a4eTHBIC SAWHUIIL, T.C.
144 akamemudeckux yaca (M3 HUX 72 aca — caMOCTOsITeIbHas paboTa CTYJEHTOB).

Paznensl qucuuminibl «YHCIeHHBIE METOIb» U3YYaIOTCS Ha BTOPOM Kypce
B UETBEPTOM CEMECTpE.

IIpu stoM Ha mekmuu otBoxuTcs 18 wacoB (1 dWac B Hedenmo), Ha
MpaKTUYCCKHUE 3aHATHS orBoguTcs 54 wyaca (3 waca B HemenI), Ha
CaMOCTOATEIBHYIO paboTy — 72 Jaca.

CtpykTypa U coliep)KaHue ITUCIUILIMHBI «YUCIEHHBIE METObI» M0 CpOKaM
1 BHJIaM paboThl oTpaxkeHbl B [Ipunoxenun 3.

® HaBbIKaMHM Ha OCHOBC OCBOCHHsA OCHOBHBIX
HOHO)KGHHﬁ, 3aKOHOB 4YHCJICHHBIX MCTOIOB




Conep:xkanme pa3aeoB JUCHUUIIINHbBI

Tema 1. Beluucnenue @QyHKIMI, aOCOMIOTHBIE U OTHOCHUTEJbHBIE
IIOTPEIIHOCTA MX BBIYUCICHUA. DBBIUMCIEHHE ONpPENENICHHBIX HHTETPaJoB.
KBaapartypHsbie GopMysbl CpeAHUX MPSAMOYTOJIBHUKOB, Tpaneuuit, CuMIcoHa.

Tema 2. UYwucieHHOE pelIEHUWE HEIUMHEHHBIX YpaBHEHUU. MeToabl
MOCJIEIOBATEILHOTO YTOUHEHHS 3HaueHus1 KopHs (uTepauuii, HproToHa) u nenenus
oTpe3ka nomnonam. OLeHKa MOTPeIHOCTH PELCHHUS.

Tema 3. Pemienue cuctem JIMHEHWHBIX anreOpandyeckux ypaBHeHUH. MeTos
I'aycca. UtepauliOHHBIE METOIBI PELLICHUS.

Tema 4. HWurepnonupoBaHue TaOMWYHO 3aaHHBIX (GyHKIMHA. JIuHelHas
uHTepnosusa. MarepnonsunonHsiii monuHom Jlarpamwxka. Kyouueckue crutaifHbl.

Tema S. Annpokcumanuss TaOIUYHO 3aJaHHBIX (QYHKIUH METOJIOM
HAaMMEHBIINX KBAJIPATOB.

Tema 6. Pemienne 3agaun Komm as 0ObIKHOBEHHBIX AU depeHnaIbHbIX
ypaBHEHUN TMepBoro mopsjaka. Merton OJiinepa, MOAUGUIIMPOBAHHBIA METO
Oiinepa, meron Pynre-Kyrra. Pemenue 3agaum Komm st 0OBIKHOBEHHBIX
muddepeHInanbHbIX YpPaBHEHUN BBICHIUX TOPSAKOB M HOPMAIbHBIX CHCTEM
OOBIKHOBEHHBIX TU(DPEepeHIIMATbHBIX YPaBHEHUH.

5. Oo0pa3oBaTe/ibHbIe  TEXHOJOIMH, MNpPUMEHsieMble TIPU  OCBOEHUH
AUCHUNTHHBI

Meroguka mpenoAaBaHHs JUCHUIUIMHBI  «YHCIEHHBIE METOIb» U
peanu3anus KOMIETEHTHOCTHOTO MOJAX0/1a B U3JI0°)KEHUHU U BOCIIPUATHU MaTepurana
IpeAyCMaTPUBAIOT MCIOJIb30BAHHE CIEAYIOIINX AKTUBHBIX W HHTEPAKTUBHBIX
dbopM mpoBeneHUsT TPYIINOBLIX, HHIAUBUAYAIbHBIX, ayJAUTOPHBIX 3aHSATUN B
COUETAaHWU C BHEAYJUTOPHON paboTOil C 1enbio (HOPMUPOBAHMS U PA3BUTHUS
npodeccroHaIbLHBIX HABBIKOB, O0yYarOITUXCS:

— 3alIMTa U UHJMBUIyaIbHOE OOCYK/IEHHE BBIMOIHSIEMBIX 3TAllOB PACUETHO-
rpaduyecKkux pador;

UTOTOBBIM KOHTPOJIb COCTOMT B SK3aMEHE IO YHCICHHBIM METOAaM C y4eTOM
PE3YNIBTATOB BBHITTOJIHEHUS CAMOCTOSATEIBHBIX PaboT.

VYaenbHBIH BeC 3aHATUH, MPOBOJUMBIX B HHTEPAKTHBHBIX (opMax,
OTpeJieieH TJAaBHOW I1eJbl0 00pa3oBaTeIbHOM MPOTPaMMbl, OCOOEHHOCTHIO
KOHTHUHTEHTA O0YYarOIMUXCA U COJECP)KaHUEM JTUCIHUIUIMHBI «HUCICeHHBIE METOIBI»
U B IeJOM M0 aucuuruimHe coctaBisieT 50% ayauTopHBIX 3aHATHA. 3aHATHS
JEKIIMOHHOTO THITA COCTABISIOT 25 % oT 00beMa ayAMTOPHBIX 3aHSITHIA.

6. OuneHoyHble cpeacTBAa s TEKYyLIero KOHTPOJs YyCIIeBAeMOCTH,
NMPOMEKYTOYHOI aTTeCTAIMUA MO UTOraM OCBOEHHS] TUCHUILIMHBI U y4eOHO-
MeToAuYecKoe ofecredyeHrue cCaMOCTOATEIbHOM PadoThl CTY/1€HTOB

B mnpouecce oOydeHuss Ha TpPeTbeM Kypce HCHOIB3YIOTCSA CIEAYIOLIUe
OLICHOYHbIE (DOPMBI CaMOCTOSITEIbHOM PabOThl CTYAEHTOB, OIIEHOYHBIE CpPEICTBA
TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTALIHM:



B yeTrBepTOM cemecTpe
- IB€ pacuyeTHO-rpapuvecKue padorsl

PacuerHo-rpadguyeckas padora Nel

Kpatkoe conep:xanue paOoThl:

HucneHHOE pelleHue TUIIOBBIX MH)KEHEPHBIX 3a7a4: BBIUYMCICHUE ONIPEACICHHBIX
MHTETPAJIOB, PELICHUE HEIUHEWHBIX YPAaBHEHUM, PEIICHUE CHUCTEM JIMHEHWHBIX
anredpandyeckux ypaBHEHUM, pelleHHe 3ajlady MHTEPHOJSALUUU U anlIpoOKCHUMAaluu

byHKIMMA.
PacueTrHo-rpaduueckas padora Ne2

Kpatkoe conepxanue paboThbi:
YuclieHHOe HMHTETPUPOBAHHE OOBIKHOBEHHBIX AU epeHIranbHbIX YpaBHEHHM
NEPBOTO MOPSAKA U CUCTEM OOBIKHOBEHHBIX U] PepeHIIMaIbHBIX YPaBHEHUI.

OueHOYHBIE CpeNCTBa TEKYIIETO KOHTPOJISI YCIEBAEMOCTH BKIIKOYAKOT
KOHTPOJIbHBIE BOMPOCHI M 3aJaHus B (Qopme OIaHKOBOTO TECTUPOBAHMS IS
KOHTPOJISI OCBOCHHST 00YUaIOIUMUCS Pa3eioB TUCIUIUTHHEL, pueM PI'P.

OOpa3ipl TecTOBBIX 3ajaHuM, 3amaHuii PI'P, KOHTpOJBHBIX BOMPOCOB H
3aJlaHui 17151 MPOBEJCHUS TEKYIIEro KOHTPOJIsl, OMIIETOB K 9K3aMEHY MPUBEICHBI B
[Tpunoxenun 2.

6.1. ®oHa OLIEHOYHBIX CPEJCTB JJIsl MPOBeJAeHUS MPOMEKYTOYHOIM
aTTeCTAMH O0YYAKIUXCH MO AUCHUINJIUHE « UHCTIeHHbIE MEeTOIbI»

6.1.1. [TepeueHb KOMIETEHIINI C YKa3aHUEM ATAIlOB UX (POPMUPOBAHHUS B
IpOoIIeCCEe OCBOCHUS 00pa30BaTEIIBHON MPOTPAMMBI.
B pe3ynbpTaTe OCBOCHHS TUCITUTUIMHBI (POPMHUPYIOTCS CIICIYIONUE KOMITCTCHIIUN

Kon B pe3yabTare ocBoOeHHs 00pa3oBaTebHOI MPOrpaMMbl 00yYaKO M IACS
KomMmnerenuun OJIZKEH 00J121aTh
YK-1 Crioco0eH oCyIIeCTBIATh KPUTUYECKUH aHAIIU3 MPOOJIEMHBIX CUTYaIluil Ha
OCHOBE CUCTEMHOT0 M0/IX0/1a, BhIpabaThIBaTh CTPATETHIO ACHCTBUIA

B mpomecce  ocBoeHms ~ 00pa3oBaTeNbHOW ~— NPOrpaMMbl  JaHHBIC
KOMITIETEHIIUH, B TOM YUCJIE UX OTJEIbHBICE KOMIOHEHTHI, (HOPMHUPYIOTCS MOITAITHO
B XOJE€ OCBOEHHS OOYyYalOIIMMUCA AUCHUIUIMH (MOAyJel), TMpaKkTUK B
COOTBETCTBMHM C YYE€OHBIM IUTAHOM U KaJeHJapHbIM TpadukoM y4eOHOTO
nporecca.

6.1.2. Onucanne noka3zaTtejeil 1 KpUTepUeB OLIEHUBAHUS KOMIIETEHIIUIA,
(opMupyeMBIX 10 UTOraM OCBOCHUSA TUCUMILIMHBI, ONIMCAHHUE
HIKAJI OCHUBAHUSA




[TokazaTeneM OLEHMBAHUS KOMIETCHIIMA Ha PAa3JIMYHBIX JTalax uX
dbopmupoBaHusi  SABIAETCS  JOCTMXKEHHE  OOYYAIOUIUMHUCS  TJIAHUPYEMBIX
PE3yABTATOB O0YUEHUS MO AUCITUTIINHE.

YK-1 Cnoco0eH ocylmecTBJIATh KPUTHUECKHI aHAIN3 POOJIeMHBIX CUTYallMii HA OCHOBeE
CHCTEMHOI0 MOJX0/1a, BbIPa0aThIBaTh CTPATErnI0 el CTBUM

KpuTtepuu oneHuBaHus
Iloka3zarenn
2 3 4 5
3HATh: OO6yuaromuiics OOGyuaromuiics OOyuarommuiics OO6yuaromuiic
aKTyaJlbHbIC JIEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET s
poOIIeMBI MOJIHOE€ OTCYTCTBHE | HETIOJIHOE JIOCTAaTOYHO JEMOHCTpHUpYE
COBPEMEHHOTO | I HEIOCTaTOYHOE | COOTBETCTBUE riyOOKHe 3HaHUS | T MOJIHOE
HAyYHOTO U | COOTBETCTBHUE 3HaHUH KOHTPOJIUPYEMBIX | COOTBETCTBHE
TEXHUYIECKOTO 3HaHUH mporpamme: paszienos 3HaHUH
pa3BUTHS, KOHTPOJINPYEMBIX JIOITYCKAIOTCS JVICTIATUTHHEI, nporpamMme
¢dbunocodckue pasnenoB OImuOKH, OTBEYACT Ha BCE | AUCIUTIINHBI,
poOIIEeMBI MaTeMAaTUKH: TIPOSIBIISIETCS BOTIPOCHI, B TOM | JIOTUYHO U
CaMOPAa3BHUTHUA U | HE cnoco0eH | HeZOCTaTOYHOE, qrcie apryMEHTHPOB
caMopeaiu3aly | apryMEHTHPOBAHHO | TIOBEPXHOCTHOE JIOTIOJTHUTETIHBIE. | aHHO OTBEYAET
U 4YeloBeKa B | M TOCIEIOBATENBHO | 3HAHUE TEOPUH, B 10 e Bpems | Ha Bce
oOmnactu u3jaraTh MaTepuall, | CyTu MeTooB. s | npu OTBETE | BOIIPOCHI, B
MaTeMAaTUKU U | HETPaBUWIBHO HOJTy4EeHUs JIOITyCKAEeT TOM YHCIIe
TEXHUYECKUX OTBEYAET Ha | IPaBUJILHOTO HECYILIECTBEHHBIE | JIOTIOJIHUTENbH
HayK JIOTIOJIHUTEIbHBIE OTBETa TPEOYIOTCA | MOTrPEIIHOCTH WUJH | bI€,
BOIPOCHI WIN | YyTOUYHSIOIINE JaeT MOKa3bIBAaET
3aTpyAHsAETCS C | BOIIPOCHI. HEI0CTaTOYHO BBICOKUI
OTBETOM HIOJIHBIE OTBETHI YPOBEHb
TEOpeTHU-
YECKOMU
HOJrOTOBKH
yMeThb: OOyuaromuiics OO6yuaromuiics OO0yuaromumiics OObyuaromuiic
abCTpaKkTHO IOKa3bIBaeT JIEMOHCTPUPYET JI€MOHCTPUPYET A
MBICIIUTb, HEJI0CTaTOYHOE HETIO0JIHOE YaCTUYHOE JIEMOHCTpUpYE
0000111aTh, yYMEHUE NPUMEHATh | COOTBETCTBUE COOTBETCTBUE T YMEHHE
CHCTEMAaTU3UPO | TEOPHUIO K PELICHUIO | CIEAYIOIIUX CJIEIYIOLINX IPUMEHSATh
BaTh U | IpeaaraeMblx YMEHUH: pelieHue | yMEHH: TEOPHIO K
aHaAJM3UpPOBaTh | 3a/1a4, JOMyCKAeT 3a1a4, yMeHHUE IPUMEHSATh pELIEHHIO
MOJIyYEHHYIO rpyOble OIUOKH H0JIb30BaThCS TEOpPETHUYECKHUE npeJularaeéMblx
UH(pOpMAIIHIO IpY PELICHNH 33/1a4 | Pa3InYHBIMU METO/IbI K 3ajad,
WK BOOOIIE MaTeMaTUYeCKUMH | PEIIEHUIO 33a4. | IPAaBUIBHO U
peleHus 3a1a4 meTtogamu. B YMeHUs OCBOEHBI, | MOJIHO CTPOUTH
OTCYTCTBYIOT, pelLIeHUH 3a71a4 HO JIONYCKAIOTCSl | peIIeHust
HEeNpPaBUIBHO MOTYT HE3HAUUTENIbHbIE | MaTeMaTU4YecK
OTBEYAeT Ha coJiepxKaTbcs OLITMOKH, UX 3a71a4.
JIOTIOTHUTEIIbHBIE rpyOble OIMOKH, HETOYHOCTH, CB0601HO
BOIIPOCHI, HPOSIBIISAETCS 3aTpYAHEHUS NPU | ONIEpPUPYET
CBSI3aHHBIE C HEJI0CTaTOYHOE pelLIeHNH 3a/1ad, nproOpeTEeHHBI




HU3y4aBIIMMMUCH B

yYMEHUE IPUMEHSATH

HC BJIMAIOIIHEC Ha

MU YMCHUSIMU,

Kypce TEOPHUIO K o0muii xo1 MPUMEHSET UX
MaTeMaTHYEeCKUMU | PEIICHUIO penieHus B CUTYyaIUsX
METOJIaMU U npejiaraeMbIxX MOBBIIIICHHOM
MOJIEJISIMU HJIH 3a/1a4. CJIO3KHOCTH.
3aTPYAHSIETCS C
OTBETOM.
BJIA/IETh: OO6yuatomuiicst He OO6yuaromuiics OOyuarommuiics OO6yuaromuiic
HaBBIKAMU Ha BIIQJICET WM B BIIAJICET YAaCTUYHO BJIAJICET | 5 B MIOJTHOM
OCHOBE COBEPILIEHHO MaTeMaTUYeCKHUMHU | HaBbIKAMU Ha o0beme
OCBOECHHUS HEJI0OCTAaTOYHOM METOJaMH B OCHOBE OCBOCHHS | BIIAJICET
OCHOBHBIX CTEINEHU BIIaJIeeT HEIOJIHOM 00bEeMe, | OCHOBHBIX HaBBIKAMU Ha
MTOJIOXKEHUMH, HaBBIKAMU Ha JIOTTYCKAIOTCS MOJIOKEHUH, OCHOBE
3aKOHOB OCHOBE OCBOCHHUSI 3HAYHUTEIIbHbBIC 3aKOHOB OCBOCHUS
YUCJICHHBIX OCHOBHBIX OImHOKH, YUCIICHHBIX OCHOBHBIX
METOJIOB MOJIOKEHU, TIPOSIBIIAETCA METOJIOB MOJIOKEHUH,
aQHAIM3UPOBATh | 3aKOHOB YMCJIEHHBIX | HEAOCTATOYHOCTh | aHAJIU3UPOBATH 3aKOHOB
pe3ynbTaThl U METOJIOB BIIAZICHUS pe3yNbTaThl U YUCJICHHBIX
JIeJIaTh BBIBOJBI | aHATM3UPOBATH HaBBIKAMU Ha JIeaTh BBIBOJIBI, METOJIOB
pe3ynbTaThl U OCHOBE OCBOCHHSI HaBBIKH OCBOCHBI, | aHATM3UPOBAT
JIeIaTh BBIBOJIBI OCHOBHBIX HO JIONTYCKAIOTCS | b PE3yJbTaThI
MOJIOKEHUH, HE3HAUMUTENbHbIE | U J€NIATh
3aKOHOB ook, BBIBO/IBI,
YUCJIEHHBIX HETOYHOCTH, CBOOOHO
METOJIOB 3aTPYIHEHHUS IPU | IPUMEHSET
aHaJIN3UPOBATH AHATTUTUYECKUX MTOJTy4YEHHBIE
pe3yibTaThl U onepanusx, HaBBbIKH B
JIeNaTh BBIBOJBI. MIEPEHOCE YMEHUN | CUTYyalHsIX
Ha HOBBIE, MTOBBIIIEHHOU
HECTaHJapTHbIE CJI0’KHOCTH.
CUTYAaLINH.

[llxkama oOUEHWBAHUSA PE3YJbTATOB IPOMEXKYTOUYHOW aTTeCTallMM U €€

OIIUCAHUC.

dopma NIPOMEKYTOYHOM aTTeCTALMH: IK3aMEH.

[TpomeskyTouHas arrectais o0yJaromuxcs B GopMe dK3aMeHa MPOBOIUTCS

M0 pe3yJbTaTaM BBITIOJIHEHHSI BCEX BUIOB yueOHOW paboThI, MPEIYCMOTPEHHBIX
y4eOHBIM TJIAHOM TIO JTAHHOW MHUCIMIUIMHE, MPU 3TOM YUWUTHIBAIOTCS PE3yJIbTATHI
TEKYIEr0o KOHTPOJS YyCHEeBaeMOCTH B TeueHwe cemecTpa. OIlleHKa CTeneHu
JOCTIDKEHUST  OOyYaIOIUMHCS — TUIAHUPYEMBIX — pe3yJabTaTOB  OOydYeHHUsS TIO
JOUCLHUIUIMHE MPOBOJUTCS MPENOAABATENIEM, BEAYIIUM 3aHATHS 1O JUCUUILUIMHE
METOJIOM JKCHEPTHOM OueHKU. [lo WuToram mnpoMeKyTOYHOM AaTTeCTaluu I10
JTUCLIUIUINHE BBICTABIIACTCS OIICHKA «OTIIAYHOY, «XOPOLION,
«YJIOBJIETBOPUTEIBHOY» WIIH «HEYIOBIETBOPUTEIBHO.



IIxaja oueHUBaHUA Onucanne

Brimonnensl Bce BUABI y4eOHOW paboTHI, MpPEeayCMOTPEHHBIC
yueOHbIM 1IaHoM. CTyIEHT JeMOHCTPUPYET COOTBETCTBUE
3HaHWM, yYMEHUH, HAaBBIKOB IIOKa3aTeJsIM, IPHUBEICHHBIM B
TaOJIMIaxX, OTepUpPYET MPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBbIKAMHU, I[PUMEHSET MX B CUTyalUsX [OBBILIEHHON
cioxknoctd.  Ilpy 3TOM  MOryr  OBITH  JIONYIICHBI
HE3HAYUTENbHblE OIIMOKHA, HETOYHOCTH, 3aTPyJHEHHs IpU
MEPEHOCE 3HAHWI 1 YMEHUI Ha HOBBIEC, HECTAaHAAPTHBIE 3a/1a4H.

OTIIMYHO

BrinmonHensl Bce BUIBI yueOHOW pabOTHI, MPETyCMOTPEHHBIE
yueOHbIM 11aHOM. CTYAEHT JEMOHCTPUPYET COOTBETCTBHE
3HAHUW, YMEHUW, HAaBBIKOB IIOKa3aTeJsiM, MPHUBEIACHHBIM B
Xopouo TabnuIax, onepupyeT MPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH,
HaBblkaMu. B TO ke BpemMs Tpu OTBET€ JOIYyCKaeT
HECYIIECTBEHHBIE MTOTPEITHOCTH, 3aJ]a49H PEIIaeT ¢ HeJ0YeTaMu,
HE BIIUSIFOIITMMU Ha OOITHI X0 PEeIICHUS.

BrimonHensl Bce BUIBI yueOHOW pabOTHI, MPETyCMOTPEHHBIE
yaeOHbIM 11aHOM. CTYyAEHT JeMOHCTPUPYET COOTBETCTBHE
3HaHHI7[, YMGHHﬁ, HAaBBIKOB TIIOKa3aTciisiM, IIPHUBCIACHHBIM B
TaOJIMIIaX, OTEPUPYET MPUOOPETCHHBIMU 3HAHUSMH, YMEHHSIMH,
HaBbIkaMu. Ho TIOKa3bIBaeT HerryOOKHe 3HAHUS, PH OTBETE HE
JOMyCKaeT TpyObIX OIMMOOK WM TPOTHBOPEYHIA, OJHAKO B
(GOpMYIIMPOBAaHUN OTBETa OTCYTCTBYET JOJDKHAS CBS3b MEXIY
aHAJTM30M, apryMeHTaluedl W BBIBOJAMH, B DPEUICHUH 3a1a4
MOTYT cCojAepXaTbcsa TpyObie ommOku. Jljis momydeHus
NPaBUIHLHOTO OTBETA TPEOYIOTCS YTOUHSIFOIIUE BOIIPOCHL

Y 10BIIETBOPUTEITHHO

He Bbmonnen omuH wiu Oosnee BHIOB Y4eOHOW pPabOTHI,
PEIyCMOTPEHHBIX Y4€OHBIM IIaHOM. CTYACHT IEMOHCTPUPYET
HEIOJIHOE  COOTBETCTBHE  3HAHMM, yMCHHI,  HaBBIKOB
MOoKa3areysiM, INPHUBEICHHBIM B  TaOJMIAX, JOMYCKAKOTCS
3HAYUTENIbHBIC OINMOKH, TMPOSIBISIETCS OTCYTCTBHE 3HAHUM,
YMEHUH, HaBBIKOB IO PsIy MOKa3aTesei, CTYJICHT UCIBITHIBACT
3HAYUTEJIbHBIC 3aTPYAHEHHS MPH ONECPHUPOBAHUU 3HAHUSMU U
YMEHUSIMHU.

HeynonetBopuTenbHo

@oHIbI OLIEHOYHBIX CPECTB MPeACTABIeHbI B MPUJI0KEHUHU 2 K padoyei
nporpamme.

7. Y4eOHO-MeTOANYECKOEe U MH(POPMAIMOHHOE o0ecTiedeHHe TUCHMIIIMHBI
a) OCHOBHAaA JIUTepaTypa:

1. YucneHHble METOIBI : YUEOHUK U MPaKTUKyM aJist By30B / Y. I'. [lupymon
[t nmp.] ; mox penakiment VY. I'. I[lupymoBa. — 5-¢ uzn., mepepad. u mom. —
Mocksa : M3narensctBo FOpaiit, 2021. — 421 ¢. — (Bricmiee oOpa3oBaHme).
— ISBN 978-5-534-03141-6.



URL: https://urait.ru/bcode/468650

0) HOMOJITHUTEJIbHAS JIUTEpATypa:

1. 3anusnsk, B. E. Uucnennsie MeTtonbl. OCHOBBI HAYYHBIX BBIYMCICHUH :
y4eOHUK U MPaKTUKyM Juist By30B / B. E. 3anusnak. — 2-e uzn., nepepad. u 101.
— Mocksa : UznarensctBo FOpaiit, 2020. — 356 ¢. — (Briciiee oOpazoBaHue).
— ISBN 978-5-534-02714-3

URL.: https://urait.ru/bcode/449891

B) 2JIEKTPOHHBIE 00pa3oBaTe/ibHbIC Pecypchl
DneKTpOoHHbIN Kypc «YHUCIEHHbIE METO B

https://online.mospolytech.ru/course/view.php?id=1325

8. MarepuajibHO-TeXHUYECKOE oOecneyeHne JUCHUNIUHbI

MarepuanbHO — TeXHHUECKas: 0a3a YHUBEpPCUTETa 00ECIIeUnBaeT MPOBEICHUE BCEX
BUJIOB 3aHSATHN, TMPETyCMOTPEHHBIX YYEOHBIM IUTAHOM UM COOTBETCTBYET
JEUCTBYIOIIUM CAaHUTAPHBIM U MIPOTUBOIOKAPHBIM MTPABUJIaM U HOpMaM.

Jlnst mpoBeieHUsT yYeOHBIX 3aHITUN UCTIOIB3YHOTCS |

- JICKIMOHHbIC aYyJIUTOPUU U AYJUTOPUU JJII MPOBEACHUS NPAKTUUECKUX 3aHATHH,
OCHAIIICHHBIE CTOJAaMU YYEOHBIMH CO CKaMbsSIMH (CTOJAaMHU M CTYJbIMH) H
ayJUTOPHOMN JOCKOM;

- I paboOTHI CO CHEIUATU3UPOBAHHBIM MPOTPAMMHBIM O00ECTICUCHHEM BO BpeMs
WHTEPAKTUBHBIX NPAKTUYECKUX 3aHATUM HMMEIOTCS KOMIIBIOTEPHBIE KJIACCHI
YHHUBEPCUTETA, OCHAIIICHHBIC NEPCOHATIBHBIMUA KOMIBIOTEPAMU C YCTAHOBJICHHBIM
IIPOrpaMMHBIM 00ECIICUeHHEM

9. MeToauyecKHue PeKOMEeHIAIUM IJIsl CAMOCTOSITEJIbHOM PadoThI CTY/IEHTOB

B  Hacrosmiee  BpeMs — YHCJICHHBIE  METOJABI  SBJSIOTCS  CaMbIM
pacrpocTpaHeHHBIM M 3(PGEKTUBHBIM CPEJICTBOM PEIICHUS Pa3JIMYHBIX HAYIHO —
TEXHUYECKHUX MPOOIIEM.

B nanHOM pasznesne Kypca paccMaTpuBaIOTCS OCHOBHBIC YHCICHHBIC METOIbI
pelieHrsT THUIOBBIX MPUKIAAHBIX 3amad. K HHM OTHOCATCS: BBIYUCIICHUE
OTIPEJICIICHHBIX MHTETPAJIOB, PElICHNE HEIMHCHWHBIX YPaBHEHHM, PEIICHUE CHCTEM
JUHEHHBIX anreOpandecKux YpaBHCHHWH, pEIICHUE 3aJad WHTEPIOJSIIUNA U
anpPOKCUMAIMK  TAaOJMMYHO 3aJaHHBIX (PYHKIWHA, perieHne OOBIKHOBEHHBIX
mudGepeHITMaIbHBIX YPaBHCHUH TICPBOTO M BBICIIUX MOPSAKOB U cucTteM. I ux
pelieHrsT TPUMEHSIOTCS Pa3IMUHbIe CTaHJIAPTHBIC IMPOTPAMMBI, KOTOPBIC IS
CTYyJICHTA SBJISIOTCS CBOCOOPA3HBIM «USPHBIM SIIUKOMY, TaK KaK sl oOpanieHus K
CTAaHJAPTHOM IIpOorpaMMe JOCTATOYHO JIMIIh BBECTH HCXOJHBIC JIaHHBIC, a KakK
MOJTy4aeTcss pe3yiabTaT, ocTaeTcs HescHbIM. [loaToMy B Kypce Hajgo OOpaTHTh
oco00e BHHMaHWC Ha TIOHHMMaHWE CYIIHOCTH TPHMCHSCMBIX METOI0B H


https://urait.ru/bcode/468650
https://urait.ru/bcode/449891
https://online.mospolytech.ru/course/view.php?id=1325

QITOPUTMOB, TaK KaK 3a4acTyl0 MHTEpIpeTaluus pe3yJbTaTOB pPacyeTOB
HETpHUBHUAJIbHA U TpeOyeT 3HaHUS OCOOEHHOCTEN MPUMEHSIEMBIX METOJIOB.

HeoOxonumo, mpexnae Bcero, oOpaTUTh BHHMMAaHHE Ha  MOHSATHS
IIOTPEIIHOCTA U KOPPEKTHOCTH BBbIYMCIECHUM. [Ipy 4uMClIeHHOM peleHuu 3anad
CyliecTByeT 4  HCTOYHMKA NOTPEIHOCTENM  BBIYMCIEHUW:  IOrPEIIHOCTH
MaTeMaTu4eckoil W (U3NYecKod MOJENH, HCXOJHBIX JIaHHBIX, MOrPEIIHOCTH
MeTOo/1a U OIMOKHM OKpyrieHus. [lepBble 1Ba UCTOYHUKA MOTPEIIHOCTEN MPUBOIAT
K Tak Ha3bIBa€MOIl HEyCTpaHMMOW morpemHocty. [lorpemHocTs MeTona 0OBIYHO
BBIOMpAIOT Tak, 4YTOObl OHa ObUla He Oojiee 4YeM Ha TOPAJOK MEHBIIe
HEYCTPAHUMOM NMOTPEIIHOCTU. [1OrpemHoOCTh OKPYTIEHUN BO3HUKAET TIOTOMY, YTO
BBIUMCIICHUS TPOU3BOSITCS C KOHEUHBIM YUCJIOM 3HAYaluX Hudp.

[Ipy yuCIEHHOM pElEeHWH 3aJaYd BAXKHO YCTAHOBHUTH, CYIIECTBYET JIU
peluieHre, eIMHCTBEHHO JIM OHO M KaK OHO 3aBHCHUT OT MCXOJHBIX JNaHHbIX. Ecnu
3ajlaya TOCTaBjeHa KOPPEKTHO, TO OHAa pas3peliuMma Mpu JOObIX JTOMYCTHUMbIX
BXOJIHBIX JAHHBIX U PEILIEHUE HEMPEPHIBHO 3aBUCHUT OT UCXOAHBIX TAHHBIX, TO €CTh
MajoMy X U3MEHEHHIO COOTBETCTBYET MAJIOE U3MEHEHUE PEIICHUSI.

JIns KaXa0M U3 IEPEUMCIICHHBIX BBIIIE THUITOBBIX 33/1a4 B KypC€ U3JIararTcs
pa3JINYHbIE YHMCIEHHBIE METOJBl M aNrOPUTMBI. Tak, IpU pEelIEHUH HEJIMHEWHBIX
YPaBHEHUW IMOCIE OTACIICHUS NPOMEXYTKa, Ha KOTOPOM pAacCIOJOKEH KOpPEHb
YpaBHEHHUS, BO3MOXHO NMPUMEHEHNE UTEPALIMOHHBIX METOJIOB MOCIEA0BATEIBHOTO
YTOYHEHUS HAYaJIbHOTO NPHUOIMKEHHOTO 3HAYEHHUS KOPHS (METOJA MPOCTHIX
utepanuii, meronq HproToHa M NIp.) U METOAOB CYXKEHHS BBIJIEIEHHOIO OTpe3Ka
(MeToq AesieHus OTpe3Ka MonojiaM, METO1 XOP/).

AHAJIOTrMYHO, MPU PEIICHUN CUCTEM JIMHEUHBIX alNredOpandeckux ypaBHEHHM
Jake TMpU TPUMEHEHUH TOYHBIX YHCIEHHBIX METOJOB (TO3BOJISIOMIUX MOJYYHTh
pElIeHHE ¢ TOMOIIBI0 KOHEYHOTO Yucia apu(MEeTHUeCKUX orepaluii), Halmpumep,
Meroga l'aycca, BeJMUMHA IOTPEIIHOCTH PELIEHUS 3aBUCUT OT KakK OT JJIMHBI
pa3psAIHONM CETKH, HWCIIOJIb3YEMOM B TMPOLECCE BBIYUCICHUM, Tak H OT
00yCIIOBIEHHOCTH MaTPHUIIbI CUCTEMBI (TO €CTh OT CTEIIEHU €€ YYBCTBUTEIBHOCTH K
HAKOIUICHHIO OINMOOK OKPYTJEHUsT B TMpollecce Npeodpa3oBaHUil Ha dTare
IIPUBEACHUS CUCTEMBI K TPEYrOJbHOMY BUIY). MTepallnOHHBIE METObI PELICHHUS
CUCTEM  JIMHEWHBIX  ajreOpamvecKkux  ypaBHEHHH  00JIafaloT  BBICOKOM
3¢ (EeKTUBHOCTHIO, HO MX TMPHUMEHEHUE CBS3aHO C PSIJIOM OrPaHUYCHHUH,
HaJlaraéMbIX Ha CBOKMCTBA MaTPULbI CUCTEMBI.

UYucnennble MeToAbl perieHus auddepeHnnanbHbIX YPaBHEHUN SIBISIOTCS
HanOoJiee MOIIHBIMUA W YHHBEPCATBbHBIMU METOJIAMH, TO3BOJISIOIIUMHE TOTYYUTh
pEIICHMsI, KOT/Ia TPAIUIIMOHHBIC KIACCUYECKUE aHATTMTUIECKUE U TPUOIKCHHBIS
MeTOAbl HenpuMeHuMbl. Cpelld HUX OJHUM M3 BaXHEUIIUX SIBISIETCS METO]
KOHEYHBIX pa3HocTe. OH OCHOBBIBAETCS HA 3aMEHE HENpPEephIBHOW 00JacTh
ONPENEIICHNs PEUICHUS TUCKPETHBIM MHOKECTBOM TOYEK, HA3bIBAEMOM CETKOMW; Ha
3aMEHE HENpPEepbhIBHBIX (YHKIMNA JTUCKPETHBIMHU; HAa 3aMEHE IPOU3BOJIHBIX B
YpaBHEHHHM KOHEUHBIMU pa3HOCTSAMHU. B pesynbprate BMecTo AudPepeHnaabHOro
YPAaBHEHHUsI IOJTYy4aeTCs] KOHEYHO-PA3HOCTHOE YPABHEHHE, ONPEACIEHHOE B y3Jlax
Pa3HOCTHOM CETKU. PenieHue ero CBOJAUTCS K OTHICKAHWIO 3HAYEHHH CETOYHOM
(GYHKIMM B y37aX CETKH.



CryneHT B 1mpolecce OCBOEHHs Kypca [JOJDKEH OCMBICIHTb, 4YTO H3
MHOECTBA aJrOPUTMOB HaJl0 BHIOUPATH T€, UCIIOIH30BAHUE KOTOPHIX B YCIOBUSIX
KOHKPETHOM 3a/laud TO3BOJUT IMOJYYUTh HAJEKHBIA pe3yiabTaT ¢ TpeOyeMoi
TOYHOCTBIO.

10. MeTtoauueckune PERKOMEHIANUN IJIA IIPEroaaBaTe/isd

[Ipexxne Bcero, cieayer oOpaTUTh BHUMaHUE CTYJEHTOB Ha TO, YTO
MPAKTUYECKH BECh HM3Yy4aeMbli MMU MaTepuai SIBISETCS Ui HUX HOBBIM, HE
M3YyYaBIIMMCS B POTpaMMe CpelHer mKoJibl. OJHAaKO OH He TpeOyeT Kakou-11udo
CHeUaNbHOW (JIONMOJHUTEIBHOM) MOJATOTOBKM U BIIOJIHE MOXET OBbITh YCIEUIHO
U3Yy4€H, €CJIIM CTYIEHThl OyAyT MocelmaTh 3aHATHS, CBOEBPEMEHHO BBINNOIHIThH
JIOMAIlIHAE 3aJ]aHusl U MOJb30BaThCs (IPU HEOOXOIUMOCTH) CUCTEMOM IJIAaHOBBIX
KOHCYJIbTallUd B TEUYEHHE KaXKIOro cemecTtpa. Bomeamme B Kypc YUCICHHBIX
METOJIOB pa3fiebl SBISIOTCS KIACCUYECKHMMH, B TO € BpPEMS OHM MPAKTUYECKH
OpUEHTUPOBAHBI, TaK KaK HMEIOT IIUPOKOE pacClHpOCTpaHEHUE i pelIeHUs
pa3HOro pojaa 3ajJady BHYTPU caMOWl MaTeMaTUKM M MPUKIAIHBIX 3agad. Mx
OCBOCHHE TIOMOXET CTYyJIEHTaM JIOTHYECKH BEPHO, apryMEHTHPOBAHO M SCHO
CTPOUTH YCTHYIO M TUCBMEHHYIO P€Ub, YCIIEIIHO MPUMEHITh HAKOTIJICHHBIE 3HAHUS
JUISL PEIlIeHUs, MPeXJe BCEro, CTaHAAPTHBHIX 3a7ad B NMpodecCHOHAIbHON cdepe
NS TETHHOCTH.

HeoOxomumo ¢ camoro Hayala 3aHSITHH pPEKOMEHIOBaTh CTYyJEHTaM
OCHOBHYIO W JIOTIOJIHUTEIBHYIO JIUTEpPaTypy, a B KOHIIE CE€MecTpa JaTh CIHCOK
BOMPOCOB JJIs MOATOTOBKHU K SK3aMEHY.

Ha mepBoMm 3aHsTHMM NO JIUCUUIUIMHE 00s3aTeIbHO MNPOMHGOPMHUPOBATH
CTYJIEHTOB O BUJE U (popMe MPOMEKYTOUHON aTTeCTAllMU MO JUCIUIUIMHE, CPOKaX
e€ POBENICHHUS, YCIOBUSIX JIOMYCKa K MPOMEKYTOUHON aTTECTAIllMU, TPUMEHIEMbIX
BUJIAX MPOMEKYTOYHOTO KOHTPOJIS.

CooOpaxeHus: 1 peKOMEHIaIluK, MPUBEJICHHBIE B 1. 9 pabouei mporpaMMbl
JUISL CTYACHTOB, JIOJDKHBI OBITh YETKO CGHOPMYIHPOBAHBI M HU3JIOKEHBI UMEHHO
IperoaBaTeIeM Ha JIKIUIX, MPAKTUUYECKUX 3aHATUSAX U KOHCYJIbTAIUIX.

W3noxkeHne  TEOPETHYECKOTO  Marepuaia JOJDKHO  CONPOBOYKIATHCS
WUTIOCTPATUBHBIMU TIPUMEPAMHU, TIIATEIHHO OTOOpPAaHHBIMU TPEIOAaBaTeNIeM Tak,
9TOOBI TEXHUYECKUE TPYAHOCTH U BBIKJIAIKU MPHU PEUICHUHU 3a]la4ll HE OTBIICKAIN
OT IJIABHOT'O: OCMBICIIEHHS WJIEU U CYTU IpPUMEHsEMbIX MeTo0B. Cienyer Bceraa
YKa3bIBaTh MPUMEPHI MPAKTHYECKOIO MPUMEHEHUS PACCMOTPEHHBIX Ha 3aHITHSAX
ypaBHEHHUH ¥ POPMYIL.

[IpakTyeckue 3aHATHUS OOKHBI OBITh OPraHW30BaHbBI MPEMNOJ/IaBaTEIEM
TakuM 0O0Opa3oM, YTOOBI OCTaBajoOCh BpEeMS Ha MEPHOJUYECKOE BBIMOJIHEHUE
CTYIACHTaMHU HEOOJBIION CaMOCTOATEIbHOM paboThl B ayIUTOPHU IJISl MPOBEPKH
YCBOEHUS U3JI0’)KEHHOI'O0 MaTepuaia.

[IpenogaBarenb, BeAYIIU MPAKTUYECKUE 3aHATHS, JTOJKEH COIIACOBBIBATH
y4eOHO—TEMAaTHYECKUIl IJIaH 3aHATUH C JIEKTOPOM, HCIIOJIb30BaTh EIUHYIO
cructemMy 00O3HAYCHHIA.

[IpenogaBarento cieayer HOOMBATBCS CUCTEMATUYECKON HENpPEphIBHOMN
paboThl CTYIEHTOB B TEUYEHHE CEMECTpPa, HEOOXOAMMO BBISIBISITH CHIIBHBIX



CTYJEHTOB W NpPHUBJIEKaTh MX K Hay4dHOW paboTe, K Y4acTHIO B Pa3HOro poja
OJIMMIIAAIaX U KOHKYpPCax.

CTyneHT JOJDKEH OIIyllaTh 3auHTEPECOBAHHOCTH IMPENoAaBaTeiil B
JOCTUKEHUU KOHEYHOT'O pe3yibTaTa: B MPUOOPETEHUH OO0Y4YarOIIUMHUCS MPOYHBIX
3HAHWM, YMEHUW U BIIAJICHU HAKOIUIEHHOW MH(OpManuen s pelmeHus 3a1ad B
po¢eCCUOHAILHON JIeSITEIIbHOCTH.

[Tpunoxenue 1

MUHHUCTEPCTBO OBPA30BAHUS U HAYKH POCCUMCKOM ®EEPAILIN
OEJEPAJIBHOE T'OCYIAAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJIbHOE
YYPEXKJIEHUE BbICHIEI'O ObPA3OBAHI

«MOCKOBCKHWI NOJUTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

CoenuainbHOCTh
23.05.01 «<HazemHble TPAHCIIOPTHO—TEXHOJIOTHYECKHUE CPEACTBA)
[Tpodunn
«KOMIbIOTEePHBbI HHKMHUPUHT B ABTOMOOUJIECTPOCHUM »
KBanuduxanus (creneHs) BHITYCKHUKA:

HNnxenep
®dopma oOydeHus: ogHas

Kad)eﬂpa «JIuHAMHUKa, POYHOCTh MAIIIMH U COMPOTUBICHNE MAaTEPUAIOBY

®OH/I
OLIEHOYHBLIX CPEJCTB

MO JTUCUMUILINHE



YucjieHHbIE MeTOALI

Mocksa, 2024 rox



Tabnuuya 1
NOKA3ATENb YPOBHA C®OPMUPOBAHHOCTU KOMMNETEHL U

«YucjaeHHbIE METOABI»

®I'0OC BO 23.05.01 «Ha3emHble TPAHCIIOPTHO—TEXHOJIOTHYECKHE CPEACTBA
[Tpounp «KoMnbOTEepHBIii HHKHHUPHHT B ABTOMOOHJIECTPOEHU»

B nporiecce ocBoeHUs JaHHOH TUCIUTUIMHBI CTYACHT (QOPMHPYET U IEMOHCTPUPYET CISAYIONTUE

OO0uiexyJabTYypHBIE, 001IenpodeccHOHATbHBIE U TPO(ecCHOHATbHbIE KOMIIETEHIIUM:
KOMIIETEHIIMHX IlepeyeHb KOMIIOHEHTOB TexHoJsiorus dopma CreneHu ypoBHeii 0CBOeHHA
HHIEKC | @OPMYJIHPOBKA ¢dopmMupoBaHUA | OEHOYHOI0 | KOMIIETEHIM
KOMIIeTeHI M cpeacrpa**
YK-1 CIOCOOHOCTBIO K 3HATh: JeKIus, YO Bba3oBblii ypoBeHb
a0bCTpakKTHOMY ® aKTyaJlbHBIE npoOneMsl | camocTtositensHas | PI'P -BJIaJIeE€T HaBBIKAMH pabOTHI C
MBIIJICHAIO, aHAJIN3Y, COBPEMEHHOT'0 HAy4YHOTO | pabora, OCHOBHBIMU MMOHATHAMM U METOJaMHU
CUHTE3Y TEXHUYECKOTO pasBUTHSI, | CEMMHAPCKHUE B paMKaXxX JUCITUTLINHBI;
¢dunocodckue pOOJIEMBI | 3aHATHS - 0CO3HAET HEOOXOUMOCTh
caMOpa3BUTHS u MOBBILICHUS KBATU(PUKAIUU U
caMOpeaJlu3aluy YeJlIOBEKa B CaMOCTOSITENBHO OBJIAJIEBATh
obrmacTu  MaTeMaTHKd U 3HAHUSAMH B 00JIaCTH
TEXHUYECKUX HAYK npodeccnoHanbHOM e TeIbHOCTH.
yMeTh: IloBbIlIEHHBIN YPOBEHD
° a6CTpaKTHO MBICJIUTD, -CB060,I[H0 BJIaACCT pa3IMYHbBIMU
0000111aTh, YHCIJIEHHBIMHA METOaMU u
CHCTEMaTH3HPOBATh u MIPUHLUATIAMH npuoopeTeHus,
AHAJIM3MPOBATh IOJYyYEHHYIO UCIOJIb30BaHUA U OOHOBIICHUS
UH(OPMALHIO Oonee TrIyOOKMX MaTeMaTHYECKUX
BJIAIETh: 3HAaHUH  HA  OCHOBE  3HAHUA
® HaBbIKAMHU Ha OCHOBE OCHOBHBIX HOHOH(CHHﬁ, 3aKOHOB H
OCBOCHUS OCHOBHBIX METOJOB €CTECTBEHHBIX HayK |
TIOJIOKECHUH, 3aKOHOB MaTeMaTHUKH
YUCJIEHHBIX METOJOB

AHAJIU3UPOBATH PE3YJILTATHI U




JACJIaTh BBIBOAbBI




HepequL OLCHOYHBIX CPEACTB IO THCHUIJINHE

«YUHcIeHHbIE METOAbI»

[Mpuoxenue 2

Tabmuna 1
HaumenoBanue [IpencraBnenue
Ne Kparkas xapakreprucTruka OLleHOYHOTO
OLICHOYHOT'O OLICHOYHOI'O CPEeJICTBA
/11 cpencTaa
CpeACTBa B ®OC
1 KontponbHas CpenctBo npoBepkd ymMeHUi npuMmeHsaTh | Kommiekr
(camocrosiTeNnpHAs) | MOJYyYEHHBIE 3HAHMSI JUISl pELICHMs 3a1a4 | KOHTPOJIbHBIX
paborta OTIPENIEICHHOr0 THUHa 1O TEeMe WIW | 3aJaHuil no
(KP) pazneny BapuaHTaM
2 | PacuerHo- CpenctBo mpoBepku ymMeHHM npumeHats | Komruiekt —3amaHuit
rpaduueckas MOJIyueHHblE ~ 3HAHUS [0  3apaHee | JUid BBITIOJTHEHUS
pabora OTIPEJICICHHON METO/AMKE JUI PELIEHUs | PacyeTHO-
(PT'P) 3a/a4 WIM 33JaHuid 10 MOAYN0 WM | rpaduyeckoil paboTsl
JUCIUIUIMHE B 1EJIOM.
CpenctBo KOHTPOJIS,, OpraHU30BaHHOE Kak
cnenuanpHas Oecela MeAarorMyecKoro
. a00THUKAa € O0OydJarolUMCS Ha TEMBI
YeTHbI onpoc P yHaoh N Bonpocsl no
CBSI3aHHbBIE C MU3y4aeMOM TUCIUIUIMHON, U
3 cobecenoBanue, TeMam/paszenam
paccuMTaHHOE Ha BBISICHEHHE o00bema
(YO) " JUCLUTIIINHBI
3HAHUH obOydaromierocs 1o
OTpeJieIecHHOMY pa3zeny, TeMe, mpodiieme
U T.II.
CucreMa cTaHIapTU3UPOBAHHBIX 3aJaHUN,
MTO3BOJIAIOIIAS
TecT dDoHI TECTOBBIX
4 aBTOMAaTU3UPOB o
(T) 3aJIaHuM
aTh  IpOUENYpY H3MEpPEHUs  ypPOBHA
3HAHUW ¥ YMEHHUI 00yJaronierocs.
5 | buners k CpenctBo MpPOBEpPKM 3HAHUM, YMEHUH, | BUIIETHI K 3K3aMeHy.
9K3aMEHY HaBbIKOB. Moer Bkioudarh koMmiuieke | lllkama oneHuBaHus U
(3b) TEOPETUYECKUX BOIIPOCOB, 3ajay, | mpoueaypa
NPAKTUYECKUX 3aJJaHUM. MIPUMEHEHHUSL.
[Ipomexyrounas Dx3ameH (J) 1) yerno (Y)

arrectarus (ITA)

2) mucemenHo (IT)




HpI/IMepbl IK3aAMCHAIINOHHBbIX 6I/IJIeTOB
(nis1 onenku komnerennun YK-1)

MUHHUCTEPCTBO OBPA30BAHUS U HAYKU POCCUNCKOU OEJIEPALINN
DEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJIPDKETHOE OBPA30OBATEJIBHOE YUPEXJIEHUE BBICHIET'O
OBPA30OBAHUI
«MOCKOBCKHUM MMOJIUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

®akynsrer TPAHCITOPTHBIH, xadenpa «/IuHaMuKa, IPOYHOCTS MALIMH M CONPOTHBIICHHAE MATEPUATIOBY
HucnummuHa YucneHHble MeTOIbI
CrnenmanbHocth 23.05.01 «HazemHble TpaHCIOPTHO-TEXHOIOTUYECKUE CPEJICTBAY
Kypc 2, cemectp 4
3K3AMEHAIIMOHHBI BUJIET Ne 7.

1. Beruncnenue onpeaesieHHbIX HHTETPaJIOB METOIOM MTPSIMOYT OJIbHUKOB.
2. Meronom Hrlotona pemuts ypapHenne 5x° — 20X +3=0 na npomexytke [0;1]. Bemonauts

TPH NPUOIIHKEHHUSL.
3. Jlost TabmudHO 3aaHHOM PyHKIIMA

X 0 1 2
Y 1 2 |5
[TocTpouTh HHTEPIOJSIIIMOHHBIN MHOTOWICH Jlarpanka u HalTH ero 3HadyeHue mpu X =15.

VYTBepXaeHO Ha 3acefaHuu Kadenpsl «  » 20_ r., mporokos Ne .

3aB. kadenpoit /A.A.CxBop1OB/

MUHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUNCKOM OEJIEPAIINN
DEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJPKETHOE OBPA3OBATEJIbHOE YUPEXJIEHUE BBICIHIEI'O
OBPA30BAHUIA
«MOCKOBCKHMM MOJIMUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKMI1 OJINTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/uHaMUKa, IPOYHOCTh MAIIMH H CONPOTHBIICHHE MATEPHATIOB

Hucuurnuna YucneHHble METOIb

CrermmapaOCTB 23.05.01 «HaszeMHBIE TPaHCIIOPTHO-TEXHOIOTHIECKHUE CPEACTBAY

Kypc 2, cemectp 4 .
IK3AMEHALIMOHHBIU BUJIET Ne 10.

1. Pemiennie HeNMHEHHBIX YpaBHEHUIN METO/IOM UTEpaLUid.
2. Pemuth cucreMy IMHEHHBIX alireOpandeckux ypaBHeHui MetoioM ["aycca ¢ BBIOOPOM I1aBHOTO
AIIEMEHTA IO CTOJIOILY

4X, —2X, + X, =8,

2%, +5X%, — X3 =5,

X + 2%, +4%X, =7

6

3. BeruuciuTh onpeaeneHHbIi HHTerpa I (2x—1)’dx cmarom h=1 meTonamu Tpanenuii u
0

CuMIICOHA, CPAaBHUTD C TOYHBIM PEIICHUEM.



VY1BepkIeHO Ha 3aceiaHuu Kadenphl «  » 20 r., mpotokon Ne .
3aB. kadeapoit /A.A.CkBOpLIOB/
KomruiekT TecToBbIX 3agaHmii (KOHTpoJbHBIX pador) (T, KP)

(mst onmeHkn kommereHmuii YK-1)
IO JUCHUITJIINHE Yucaenaole MECTOAbI

PaGora Nel

4
Berumciaute onpeeneHHbli HHTerpa I (2x* +4x—-3)dx cmarom h=05

0
MeToamMu Tparnernuid 1 CUMIICOHa, CPaBHUTH C TOYHBIM PEIICHHEM.
Haiitu Bce nexaniie Ha yka3aHHOM OTpe3Ke KOPHH YPaBHEHHUS C OTHOCUTEIILHON TIOTPEITHOCTHIO
0.0001 ¢ momoIIEI0 METOIOB, YKa3aHHBIX MPEMOAaBaATEIIEM.

x* —4.3x* —1.29x* +15.1sin x—9.84=0, (0<x < 4).
MeTo10M TIOJIOBHHHOTO JIeJICHHSI HAUTH KOPEHb YPaBHEHUS
x* —4x* + X +6 =0 Ha npomexytke [1,6,2,2] . BHIIOTHUTE TpH TPUOTHKEHHS.

Metoznom HproTOHa HaliTH KOpeHb ypaBHeHH X° —4X° + X+ 6 =0 Ha IpoMexyTKe
[2,4;3,2] . BbIMOTHUTE TpH MPHOIHKECHHSL.

MeTo0M HTeparuii HaliTH KOpeHb ypaBHeHHs X° —9X° + 26X — 24 =0 Ha
npomexytke [3,5;4,3]. BeIMOJHUT TpU MPHOIMKEHUS.

Pemuth cucteMy JIMHEHHBIX aJIreOpandecKuX ypaBHEHUH METOA0M MTPOCTOM
utepauuu u 3eiaens. [IpuHATE B Ha4aaIbHOM NPUOIMKEHUU X; = X, = X, =0. BpimomHuts 18a

MIPUOJIMKCHHUSL.
3X, — 2%, + X3 =3,
X, +5%X, — 2%, =9,
X — X, +4X; =3
Pemuth cucteMy JIMHEHHBIX aJireOpandecKuX ypaBHEHUH METOJOM MPOCTON HTepanud. [IpuHATh B
HAyaJIbHOM NMPHOIMKEHUH X, = X, = X; =0. BbImosHUTE TP~ npHOIIIKEHNUS.
4X, —2X, + X3 =2,
2%, +4X, — X3 =3,
2%, —2X, +5%X; =5
PaGorta Ne2

Jlnst TaGNUYHO 33AaHHON (PYHKLIMU OCTPOUTHh UHTEPHOJSIIMOHHBIN MHOTOUJICH
X [-3]0 1
y 3 6 | -1
Jlarpanka 1 HaliTH ero 3HadeHue npu X = —1.

[ToCTPOUTH anTpPOKCUMHUPYIONIUIA TIOMMHOM Y = @, +&,X +a,X° METOJ0M HaH-
MEHbBIIUX KBAJPATOB Ui TAOJIMYHO 33JaHHON (QYHKLIUHU

X |11 2 | 3 4

Y| 5] 3] 2 2

Jnst TaONnu4HO 331aHHON (DYHKIIMM TOCTPOUTH MHTEPHOJISAIIMOHHBIN MHOTOUJICH

X -1 10 |1 2

y 2 |10 |0 1




Jlarpanka u HalTH ero 3HaueHue nmpu X =0,5.

[ToCTpOuTh aNMPOKCHMHUPYIONIUIA TTONTMHOM Y = &, + 8,X + 8,X° MEeTOJ0M HAUMEHBIIUX KBAJPaToOB

1St TAONMYHO 3aAaHHON (DYHKINU

=
N
w
SN

X
Y

OneHKa «OTJIIMYHOY» BhICTaBisieTcs cTyaeHTy 3a 90 — 100% npaBUIBHBIX OTBETOB,
OIIEHKA «XOPOIIIOY - 32 HE MeHee 75% TpaBUIBLHBIX OTBETOB;

OIIEHKA «yJOBJIECTBOPHUTEILHOY - 3a HE MeHee 50-60% mnpaBUIIbHBIX OTBETOB;
OIIEHKA «HEYTOBJIETBOPUTEIBHO) - 3a MeHee 50 % MpaBUIIbHBIX OTBETOB.

RBOoo~NoGR~WNE

11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

24,

25.

26.
27.

0.

Kommnuext BonpocoB (YO) (n1s1 onenkn komnerennuii YK-1)

OO6mue TpeboBaHuUs K UUCICHHBIM MeTo1aM. O TIOTPEITHOCTAX BHIYUCIICHUMN.

Brruncnenue onpeneneHHbIX HHTETPAJIOB METOA0M MPSMOYTOJIHHHKOB.

Brruucnenue onpeneneHHbpIX HHTETPAJIOB METOIOM TPATICIIHA.

Brruncnenue onpeneneHHpIX HHTErpaaoB MeTo oM CUMIICOHA.

Pemienne HeMMHEMHBIX YpAaBHEHUI METOJIOM UTEpALIHil.

Pemenne HennHeHbIX ypaBHEHUH MeTO10M HbroTOHA.

Pemienne HeNMMHEMHBIX YpaBHEHUH METOJIOM MOJOBUHHOTO JEIECHUS.

Pemienne HeNMMHEHBIX YpaBHEHUH METOJIOM XOPI.

Pemenne cucrem nmuHEHHBIX anreOpandecKkux ypaBHeHH MeToioM ["aycca.

Pemenne cuctem nMHEHHBIX anreOpanyecKux ypaBHEHUUM MeTojmoMm [aycca ¢ BbIOOpOM
IJIABHOT'O 3JIEMEHTA.

Pemenne cucrem muHEHHBIX anreOpandecKux ypaBHEHUH METOI0M MTPOCTON UTEPAITHH.
Pemenne cucrem MUHEHWHBIX anreOpandecKux ypaBHEHUN METOIOM 3eiaers.

Pemenune cucreM JMHEHHBIX anreOpandyeckuX ypaBHEHUH C HCIOJIb30BAHHEM IPHEMOB
CUMMETpHU3ALMH U peIaKCallH.

3aaya UHTEPIOIUPOBAHUS TAOIMUHBIX (DYHKIIHI: TOCTAHOBKA, METO/Ibl HHTEPIIOJIMPOBAHHUSL.
KycouHo — nuHelHas HHTEPIOISIHS.

[TonuHOMMaNbHAs UHTEPIOIALU.

[TocTpoeHnne HHTEPIOISLMOHHOIO MHOTOUJIeHa Jlarpanixka.

Pemenue 3agaun MHTEpHIOIUPOBAHUS TAOJIMYHO 331aHHBIX (YHKIIUHN C TIOMO-

LIbIO CIUIAH — UHTEPIIOJISALUU.

3amada anmpokcMMalMy TaOJIMYHO 3aJaHHBIX QyHKOui. [locTpoeHue ammpok- CUMUPYIOIIEH
(GYHKIIMM METOJJOM HAaUMEHBIIUX KBaJpaTOB.

CyTb OJHOIIArOBBIX METOJOB HWHTETPUPOBAHUS OOBIKHOBEHHBIX U depeHIantbHbIX
YpaBHEHUH.

Merton Diinepa 4MCIEHHOTO HHTETPUPOBaHUS OOBIKHOBEHHBIX U (epeHITnanbHbIX YpaBHEHUN
MIEPBOTO MOPSJIKA — peKyppeHTHasi popMysa, reoMeTpruiecKas HHTEePIpeTaIusl.
YcoBepIIeHCTBOBaHHBIN  MeToa DJiliepa  YHCICHHOTO HMHTETPUPOBAHHS  OOBIKHOBEHHBIX
muddepeHnnaIbHbIX YpaBHEHUH MepBOro MopsiaKa — peKyppeHTHas Gopmyna, reomeTpudeckas
HMHTEpIpeTaIusl.

Meton Pynre - KyrTa 4uCIeHHOTO WHTETpHUPOBAHUS OOBIKHOBEHHBIX AH(de- peHIHaTbHBIX
ypaBHEHUH MEPBOTO MOPsIIKa.

Ceenenue 3anaun Komm st auddepeHmanbHpIX ypaBHEHHH N - TO MOpsIKa K HOPMAIbHOM
cucreme U pepeHIIaTbHbIX YPaBHEHHUH.

Pemenue cucremsl qudhepeHInanbHBIX YpaBHEHHH METOIOM Diiiepa.

Pemenue cucremsl nudepeHInanbHbIX YPaBHEHHH YCOBEPIIIEHCTBOBAHHBIM METOI0OM Difnepa.



28. Pemenue cucremsl nudepeHnaabHbIX ypaBHeHH MeTojoM Pynre — Kyrra.
29. PazHOCTHBIC METOIBI pelIeHUs qUQGEpeHIINATHHBIX YPABHCHU.

KoMimiiekT 3aganuii 119 BHINOJTHEHUSA
pacdetHo-rpaduueckux pador (PI'P)

(m1st omenkn komnereHmuii YK-1)

10 JUCLUIIIIMHE YucneHHBIE METOBI
(HaUMEHOBaHUE JMCLIUIUIMHBI)

7
Nel. BprauciuTh OnpeeeHHbIN HHTETpas I(ZXZ —3Xx+4)dx cmarom h=1
1

METOJaMU Tpanem/lﬁ u CI/IMHCOHa, CpPaBHUTH C TOUHBIM PCHICHUCM.
6

Bbrurciaute onpeaeneHHbli HHTerpat _[ (x—=1)%dx cmarom h=1
0
MeTogaMu Tparneruii 1 CHMIICOHA, CPABHUTH C TOYHBIM PEIICHHEM.

Ne2. Haiitu Bce Jexaimue Ha YKa3aHHOM OTpEe3Ke KOpPHHU YpPaBHEHUS C OTHOCUTEIBHOU
norpemHocThio 0.0001 ¢ moMonIbI0 METOJ0B, YKa3aHHBIX MPENOIaBATEIEM.

Bapuaursl 3axauui

1. sin zx —/x cos 2 =0, (0<x<4).
2. " sinx+cosx =0, (2<x <10).

3. xsin x—cosx=0, (0 <x<4).

Ne3. Haiiti pemreHue CHUCTEMBbl JMHEWHBIX anreOpandeckux ypaBHeHui AX =b. Jlns srtoro
peain30BaTh OJWH M3 OMHCAHHBIX B paboTe METOJ0B. BBIOOP MTEpallMOHHBIX METOJIOB PELICHUS
CUCTEM JIOJDKEH ObITh OOOCHOBAaH NpPEIBAPUTEIBHOM MPOBEPKON MaTpPHUIlbl CUCTEMbl Ha YCIOBHUE
cxoauMocTu. B ciiyyae nmpuMeHeHHs] UTEPallMOHHBIX METOAOB MPUHSATH OTHOCUTEIBHYIO Pa3HUILY
MEXy COCEJHUMHU NPUOMKEHUSIMH BekTopa pemieHus He Oosee dem 0.000001. Onenutb
OTHOCHUTEJIbHYIO TIOIPEIIHOCTD MOJy4SHHOTO pelieHus. Matpuily A u BekTop D B3sATh 110 HOMEpY
CBOEr0 BapHaHTa, 3aMEHss 3HaUeHHE N HOMEPOM CBOETO BapUaHTA.

1-5. n+5 0 -2 1 0
0 n+5 0 -2 1
A= -2 0 n+5 0 -2, b={n+5

1 -2 0 n+5 0
0 1 -2 0 n+5

Ned. HaiiTn penieHume CHUCTEMBI JMHEHHBIX anreOpanmdeckux ypasHenmit AX =B Ttounsm u
UTEpPAIlMOHHBIM METOJIOM II0 COIJVIACOBaHUIO ¢ mpenogaBareneM. OLEHUTb aOCOJIOTHYIO U
OTHOCHTEIBHYFO TOrPENIHOCTH TIPHOIMKEHHOTO pentenus. Marpuiy A u Bextop B 3anats B Buze

a b c d e X, f
b ab cdl|[X%]| |f
c b abc||X|=]|0
d c b ab|/X||f
edcba)Xx) \f




3HayeHus BXOAAIIUX BCIIMYWH B3ATh U3 Ta6JII/II_[bI, 3aMCHsISI 3HAUYCHHUE N HOMCPOM CBOCTO BapHUaHTA.

Bapuautr | A | b |c|d|e|[f]| G

Nel-Ne5 |nt5| 0 [-2[0({1]|1|nt5
No6-Nel0 (n+5| 2 |1 |0|0|2]|n+5
Nell-Nel5| n 410(0[2|3| N
Nel6-Ne20 [ n+5 | 6 | 2 |1|1|4|nt5
No21-Ne25|n+5| 8 |4 |2|2|5|nt5
No26-Ne30 [ n+5 |10 8 |30 |5 | nt5

Nes. dynxumo Y = f(X), rme f(x) nesas wacth anreGpanyeckoro ypasHeHHs U3 3aaaHus Ne2,

3a1aTh TAOMMYHO ¢ maroM (5-9 Todek) Ha OTpe3Kke MOWCKa KOpPHEH B yKa3aHHOW paboTe.
Boruncnute 3HaueHus TaOIMYHO 3aJlaHHOW (YHKLMU C IIaroMm, KOTOPbIA B JECATh pa3 MEHBIIIE
mara M3MCHCHHA aprymcHTa IIpu TaOJINYHOM 3aJaHuU (i)y'HKHI/II/I, C MOMOIIBIO JBYX MCTOIOB
unTepnossiuuu. [Toctpouts rpaduku ommnOOK HHTEPIOJSALUY.

Ne6. C momompl0 METOJIa HAaWMEHBIIMX KBAJPAaTOB HAWTH HAMIYUIIYIO IMPUOIMKAIONIYIO
GyHKIMIO 1715 TaOIUYHO 3a/laHHOM QyHKIMU. B kauecTBe KOOPAMHATHBIX PYHKUUN MCIOIB30BATh

noimMHOMBL @ =1, =X, ..., @, = XP. BBIUHCIHTh «HaUMEHbBIIHE KBamparbl». COTMOCTaBHUTH

MOJIydeHHBIE PE3yJabTaThl C ANMPOKCHMAIMCH 3aJaHHOW (PYHKIIMOHAIBHOW 3aBUCHMOCTH
KBajipaTHOH mapadonsl M (X) = a, +a,X + a,x>

Xj 1 (11,22 |3| 3] 3
y(x;) [09|1/11/35|37|8(81]82

Ne7. BeimonHuth uncieHHoe pemicHue 3amaun Komm na otpeske [0,4] ¢ marom 0,1 meromom
Diinepa 1 MOIU(PHUITMIPOBAHHBIM METOJIOM Jiijiepa U OIICHUTh TOTPEITHOCTh BHIYUCIICHH.

y' =2y +4x
y(0)=0

Kpurepun oueHku:

- OLEHKAa «3auTE€HO» BBICTABIISIETCS CTYIEHTY, €CIM OH pEryIspHO B TEYEHHE CEeMecTpa
MIPEJICTaBIIsUT PELIEeHUs 3a/1ad, BBIMOJHWI TOJHOCTHIO BCE 3a/laHUSl U WX 3alIUTHUI, OTBETUB Ha
BOIPOCHI MTPENOJaBaTes;

- OLIGHKAa «HE 3auTEHO» BBICTABIAETCSA CTYIACHTY, €CIIM OH HEPErylspHO B TEUYEHHUE CEMecTpa
MIPEJICTaBIIsUT PEIICHUs 3a/1ay, BBIMNOJHWI 3aJaHHs HE MOJHOCTHIO WM BOOOIIE HE MPEICTaBIISAI
paboTel Ha TPOBEPKY, [OMYCKAaeT CYIIECTBEHHbIE HETOYHOCTH B OTBETaX HA BOIPOCHI
MIpernoiaBaTes.



CprKTypa U COACPKAHUEC TUCHHUIIINHBI «UucjaeHHbIE METOABD)

CroenuanbHOCTD

23.05.01 «HazeMHbIe TPAHCIIOPTHO—TEXHOJIOTHYECKHE CPEICTBA)

[Ipoduns

«KoMNnbHOTepHBbIH HHKUHUPHHT B AaBTOMOOMJIECTPOCHUM»
Kpamudukanms (CTerneHs) BITYCKHHUKA:

HNuxenep

Ounas dhopma oOyueHus

Ilpunosicenue 3

Buasbi yueOHoii padorsl, Dopmbi
= z §_ BKJII0YAsl CAMOCTOATE/IbHYIO Buasbl camocrosiTe/ibHOM padoThl aTTecTa
Pasnen § % § padoTy CTY/eHTOB, CrtyneHroB -
= z U TPYI0EMKOCTH B 4acax
nin ©| =9 CP | KC
J | II/C | JIab C P K.P. | K.II. | PT'P | Pedepar | K/p | D 3
YeTBepThIil CEMECTP
Paznen 4. UnciieHHble METOABI
[TorpemHOCTh BBIYMCICHUH U €€ BUJBL
1 | Meroasl mpUONMKEHHOTO  BBIYUCIICHUS 4 1-2 2 6 8 +
OTpE/ICNIEHHBIX  HMHTErpajoB Onenka
MIOTPEIIHOCTH
Brruncnenue onpeieleHHbIX HHTErPalioB C
2 | moMomip0 (GOpMyNl MPSIMOYTOJIBHUKOB, H | 4 3-4 2 6 8 +
Tpanenuii 1 CUMIICOHA.
YucneHHsie METO/IBI pelieHus
3 HEMHEWHBIX anreOpanyecKux ypaBHEHHIL. 4 5.6 2 5 8 + +
OneHKa NOrpeIHOCTH PEILICHUS
CamocrositesbHas padora Nel
Pemenne HenuMHEHHBIX anreOpanyecKux
4 YpaBHEHUH  METOJaMHU  TOJOBUHHOTO 4 7.8 2 6 8 +
nenenust 1 HerotoHa.




Pemenne HenMHEMHBIX —anredpanyecKux
YpPaBHEHUH  METOJAaMH  IIOJIOBUHHOTO
nesnennst M HprotoHa.

9-10

Pemenne CHCTEM JIMHEHHBIX
areOpanvecknx  YpaBHCHHH  METOIOM
l"aycca. MexaHnuszm HAKOIUJICHUS
MOTPEITHOCTH.

11-12

3ajaul MHTEPIONALMU U anlpoKCUMALUU
TaOJIMYHO 33JaHHBIX (QYHKUIUN  OAHOMN
MIEPEMEHHO N

13-14

Uucnennoe pemenue 3amaun Komm s
OOBIKHOBEHHBIX T depeHInaIbHbIX
ypaBHEHUH |-T0 mopsaka.
CamocrosiTejibHasi padoTa Ne?2

15-16

Uucnennoe pemenue 3amaun Komm st
OOBIKHOBEHHBIX T depeHInaIbHbIX
YpaBHEHMH N-ro NOpsiAKa U CUCTEM

17-18

Bcero yacos o pucuumnJnge
B YETBEPTOM ceMecTpe.

18

54

72

PI'P

cam
pao




	В настоящее время численные методы являются самым распространенным и эффективным средством решения различных научно – технических проблем.
	В данном разделе курса рассматриваются основные численные методы решения типовых прикладных задач.  К ним относятся: вычисление определенных интегралов, решение нелинейных уравнений, решение систем линейных алгебраических уравнений, решение задач инте...
	Необходимо, прежде всего, обратить внимание на понятия погрешности и корректности вычислений. При численном решении задач существует 4 источника погрешностей вычислений: погрешности математической и физической модели, исходных данных, погрешности мето...
	При численном решении задачи важно установить, существует ли решение, единственно ли оно и как оно зависит от исходных данных. Если задача поставлена корректно, то она разрешима при любых допустимых входных данных и решение непрерывно зависит от исход...
	Для каждой из перечисленных выше типовых задач в курсе излагаются различные численные методы и алгоритмы. Так, при решении нелинейных уравнений после отделения промежутка, на котором расположен корень уравнения, возможно применение итерационных методо...
	Аналогично, при решении систем линейных алгебраических уравнений даже при применении точных численных методов (позволяющих получить решение с помощью конечного числа арифметических операций), например, метода Гаусса, величина погрешности решения завис...
	Численные методы решения дифференциальных уравнений являются наиболее мощными и универсальными методами, позволяющими получить решения, когда традиционные классические аналитические и приближенные методы неприменимы. Среди них одним из важнейших являе...
	Студент в процессе освоения курса должен осмыслить, что из множества алгоритмов надо выбирать те, использование которых в условиях конкретной задачи позволит получить надежный результат с требуемой точностью.
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