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1. Ileaun ocBOeHHSI AU CIUILIHHBI

K o0CHOBHBIM 1eJIsIM OCBOCHUS TUCHIUTLINHBI «UMCICHHBIE METOBI» CIEAYyeT
OTHECTH:

- BOCIIUTAHHE Y CTYJCHTOB OO0IIel MaTeMaTHYECKON KYJIBTYPBHI;

- IPUOOPETEHUE CTYICHTAMH IUPOKOTO Kpyra MaTeMaTHYeCKUX 3HAHHUH, yMe-
HUU 1 HABBIKOB;

- pa3BUTHE CIIOCOOHOCTU CTYJICHTOB K MHAYKTUBHOMY U JEAYKTUBHOMY MBIIII-
JICHUIO HAPSAY C Pa3BUTHEM MAaTEMaTHYECCKOW WHTYHITNH;

- YMEHHUE CTYJACHTaMH Pa3BHBaTh HABBIKM CAMOCTOSTEIBHOTO M3YUYCHUS ydeO-
HOW W HAy4YHOU JIMTEpaTypbl, COIEpkKallleld MaTeMaTHYeCKHUEe CBEICHHS U pe3yJbTa-
THI;

- TIOATOTOBKY CTYACHTOB K JEATECIHHOCTH B COOTBETCTBHUM C KBaJU(DHKAIIMOH-
HOM XapaKTEpPHUCTUKON HH)XEHEpa MO HAMpaBJICHUIO, B TOM YHCIIE (OpMHUpPOBaHHE
YMEHHUH HCIOJ30BaTh OCBOCHHBIE MAaTeMaTUYECKHE METOABI B MPOQeCCHOHATHLHOM
JEATCIIbHOCTH.

K ocHOBHBIM 3aja4yaM OCBOEHHUS AUCHUILIUHBI «YHCICHHBIE METOABD» Clie-
JyeT OTHECTH:

- OCBOCHHE CTYJIEHTAaMH OCHOBHBIX IOHSTHH, METOMIOB, (DOPMHUPYIONTUX 00-
Y0 MaTeMaTUYeCKYyI0 IMOATOTOBKY, HEOOXOAUMYIO JUISl YCHEITHOTO PEIICHUS TpH-
KJIQJTHBIX 33]1a4;

- ¢opMmupoBaHHE Yy CcTyaeHTa TpeOyemoro Habopa KOMIETEHIIMH, COOTBET-
CTBYIOIIIUX €r0 HAMPABJICHHUIO MOATOTOBKU U OOECIIEUMBAIOIINX €r0 KOHKYPEHTOCIIO-
COOHOCTb Ha PbIHKE TPY/A.

2. Mecto qucuumiinnbl B cTpykrype OOII cnennaaurera

Jucoumnaa «YuciIieHHbIE METOABD OTHOCHTCS K 00sS3aTelIbHOM YacTh OJIOKa
mucuuiuinH b1. Ee n3ydenue obecrnieunBaeT n3ydeHue JUCIUTIINH:
- (pusuka;
- TEOPETUYECKAs MEXAHUKA,;
- COITPOTHUBJIEHUE MATEPHUAJIOB;
- HaJIC)KHOCTHh MEXaHNYECKUX CHUCTEM.

3. [lepeyeHb NJIAHMPYEMbIX Pe3yJILTATOB 00y4eHHs M0 TUCHUILINHE,
COOTHECEHHbIEe € NJIAHMPYEMbIMM pe3yJbTaTaMHU OCBOeHHMsI 00pa3oBaTeJbLHOI
NMporpamMmmbl

B pesynbrare 0CBOECHMS IUCHMIUIMHBI Y 0Oydarommxcs (GOpMHUPYIOTCS CIEAyIOIIne
KOMITETCHIIMHM M JIOJKHBI OBITh IOCTUTHYTHI CICAYIONINE PE3yJbTaThl OOyUCHUST KaK
sTan GOPMUPOBAHUS COOTBETCTBYIOIINX KOMIIETSHITHI:

Kon B pesyabrare ocBoeHust Ilepeyensb MIaHUPYEMBIX
KOMIIeTeHIH 00-pa3oBaTeJbLHOH pe3yJbTaToOBOOy4YeHUs 110
" NPOrpaMMblI AUCHHILINHE
00y4arouiicst 10JI7KeH 00- 3
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OIIK-2
Crnocobenpeniath
npodeccu-
OHAJIbHBIC 3a/1a4u
CHCITIOIb30BaHUEM
METO/IOB,
croco0oBHU
CpE/CTB TOTy4e-
HUSI, XpaHCHUs
urepepaboTku
uH-popMaIuy;
uc-

MOJIb30BaTh WH-
(dhopmaroHHbIE U
uu$poBESHE
TEXHO- JIOTHU B
npodeccu-
OHAaJIbHOMH
JeSATeNb-HOCTH

HMOIIK-2.1. 35aeT MeTOBI,
CIoCcOOBI ¥ BOBMOXKHOCTH
npe-o0pa3oBaHusl TaHHBIX B
WH-

¢bopmanuio;

NOIIK-2.2. Ymeer paborath
BKA4YECTBE MMOJIb30BATEIIS
Tep- COHAILHOTO
komnbrotepa; MOIIK-2.3.
Bnaneer meTonma- Mu
aHanu3a u 00001IeHus pe-
3yJIETaTOB PACYETOB.

3HATh:

® aKTyaJbHBIE MPOOJIIEMBI COBPEMEHHOTO
HAyYHOTO W TEXHUYECKOTO pa3BUTHSI,
bu- mocodpckue nmpodIeMBHl
CaMOpa3BHUTHS H CaMoOpealu3aluu
gyelaoBeka B 00JACTH MareMaTwku |
TEXHUYECKHUX HayK

yMeTb:

®* abCcTpakKTHO MBICIHTH, 0000IIATH,
CUCTE- MaTH3UPOBaTh U AHAIU3UPOBATH
NOJTy- YEHHYIO HH(pOpMAIIHIO

BJIA/IETh:

®Ha OCHOBE OCBOEHHS OCHOBHBIX
MOJIOXKE- HHH, 3aKOHOB W METOJOB
BBIUMCIUTEIb- HOW MaTEeMaTHUKH
BlIaZIeTh COHOCOOHOCTBHIO K
caM000pa30BaHUI0 M WCIOJIL30BAaHUIO B
MPAKTUYECKON JESATEITHHOCTH HOBBIX
3Ha-
HUI U YMEHHUU

4. CTpyKTypa U colepkaHue JTUCHUILTHHbI

OO0mast TpyI0eMKOCTh JAUCITUILINHBI COCTaBisAeT 3 3a4eTHbIC eauHuil, T.e. 108
aKaJIeMHUYEeCKUX 4acoB (13 HUX 54 yaca — caMocTosATeNIbHas paboTa CTYJEHTOB).

Paznenbl nuciurinabel «YHUCIEHHBIE METOABDY M3y4aloTcsa Ha 3 Kypce B S5 ce-
MecCTpe.

IIpu sTOM Ha nekuuu oTBoAMTCS 36 yacoB (2 yaca B HEJENIO), HA MpaKTUYe-
ckue 3aHatus orBoauTcs 18 acos (1 yac B Henemnt0), Ha CaMOCTOSATEIBLHYIO PadoTy —
54 yaca.

CrpykTypa U coiepKaHue TUCHUILUIMHBI «YUCIEHHbIE METOMBI» MO CPOKaM M
BHJIaM pa0bOThI OTpakeHbI B [Ipmnoxenun 1.

Conep:xaHue pa3aejoB TUCHUTLIHHBI
Pa3nen. UnciaeHHble MeTOAbI pellIeHUsI PA3JJMYHBIX MATEMATHYECKUX 33124

Tema 1. Briuucnenue ¢yHKIUNA, aOCOTIOTHBIE U OTHOCUTENIbHBIE MOTPEIIHO-
CTH MX BbIUMCIICHUA. Bbrunciienne onpeneneHHbIx uHTerpaios. KBaaparypueie ¢op-
MYJIbI CPETHUX MPAMOYTOJILHUKOB, Tpanenuid, CUMIICOHA.

Tema 2. HnucieHHOe pelieHUe HEIUHEHHBIX YpaBHEHH. MeTobl mocienoBa-
TEJIbHOIO0 YTOYHEHMS 3HAUY€HUs KOpHs (uTepanuii, HproToHa) U neneHust oTpeska mo-
nosiaM. O1eHKa MOrpelHOCTH PEIIEHUSI.

Tema 3. PemeHue cucrtem JMHEHHBIX anreOpanuecKux ypaBHeHUH. Merton
["aycca. UtepallnOHHBIE METO/ABI PELICHUS.

Tema 4. WurepnonupoBanue TaOnM4HO 3aMaHHbIX (yHKUMA. Jluneinas p-
Teprnossiuua. UarepnonsunoHHeii monuHoM Jlarpanxka. KyOuueckue cruiaifHbl.

Tema 5. Annpoxcumanusi TaOJUYHO 3aaHHBIX (PYHKIMI METOIOM HauMEHb-



X KBAApPAaToOB.

Pasznen «YucieHHbIe MeTOABI pelieHust AM(PpepeHuraTbLHbIX YPAaBHEHUN»



Tema 6. Pemenue 3amaun Komm miis oObIKHOBEHHBIX Jud@epeHIINaTbHBIX
ypaBHEHUH nepBoro nopsaka. Meron Ditnepa, MoaudUIMPOBaHHBIN MeToJ Dilepa,
metox Pynre-Kyrra. Pemenue 3amaun Ko s oObIKHOBEHHBIX Au(QepeHnaib-
HBIX YpaBHEHUI BBICIIUX MOPSJIKOB U HOPMAJIbHBIX CUCTEM OOBIKHOBEHHBIX AUPPe-
PEHLHMAIBHBIX YPABHEHH.

Tema 7. KpaeBbie 3amaun nns auddepeHmanbHbBIX  ypaBHeHHH Merton
cTpenbObl. KoHEYHO — pa3HOCTHBIE annpoKCUMallMy MPOU3BOJHBIX. MeTon nmporox-
KU PELLICHHS Pa3HOCTHBIX YPABHEHHU.

Tema 8. Pemenne ypaBHEHUI B YaCTHBIX TPOU3BOJHBIX METOOM CETOK.

5. OﬁpasoBaTe.ﬂmee TEXHOJOI'MA, IPUMECHACMBIC IIPHU OCBOCHUH TUCIHUILJIMHBI

Metoauka npenogaBaHus TUCHUIIMHBL «HUCIEHHBIE METOABDY U pean3anus
KOMIIETEHTHOCTHOI'O IIOJIXO/Aa B W3JIOXKEHWHM M BOCHPHUATHM MaTepHalia IMpeaycMar-
PUBAIOT HCIMOIB30BAHUE CIEAYIOIIMX AKTUBHBIX M MHTEPAKTUBHBIX (OpM MpoBele-
HUSl TPYNIOBBIX, MHAUBUAYAJIbHBIX, ayJUTOPHBIX 3aHITHI B COUYETAaHUU C BHEayIu-
TOPHOM paboTOH C 11esbi0 HOPMUPOBAHUS U PA3BUTHSA MPOPECCUOHATHHBIX HABBIKOB
00y4Jaromuxcsi:

— 3alUTa U UHAUBUAYAJbHOE OOCYKICHHE BBINOJIHSAEMBIX 3TAllOB PAaCYETHO-
rpaduueckux pador;

- TPUBJICYEHUE JIyUUINX CTYIEHTOB K KOHCYJbTHPOBAHUIO OTCTAIOIIMX.

— NPOBEJEHUE MHTEPAKTHUBHBIX 3aHATHI IO MPOLEAYype MOATOTOBKH K HMHTEP-
HET-TECTUPOBAHUIO HA callTax: i-exam.ru, fepo.ru,

— HMCIOJb30BAaHUE MHTEPAKTUBHBIX (POPM TEKyIEro KOHTposisd B (opme ayau-
TOPHOT'O Y BHEAYIUTOPHOT'O UHTEPHET-TECTUPOBAHUS;

UTOTOBBIA KOHTPOJIb COCTOUT B YCTHOM 3a4€TE€ U DK3AMEHE 10 YHCIECHHBIM METOAAM
C YYETOM PE3YJbTaTOB BHIMIOJIHEHUS CAMOCTOSTENbHBIX pa0oT.

VYnenpHbI BeC 3aHATUNA, TPOBOAMMBIX B MHTEPAKTUBHBIX (hOpMaxX, ONpeAesieH
[IaBHOM 11eJIbl0 00pa30BaTeIbHOW MPOrpaMMbl, OCOOEHHOCTbIO KOHTHHIEHTa O00Y-
YAIOIINUXCS U COEPI)KAHUEM JUCLUIUINHBI «YHUCIEHHBIE METOBDY U B IIEJIOM IO JMC-
nurmuiiHe coctaBisaer 50% ayaIuTOpHBIX 3aHATHNW. 3aHATUSA JIEKUMOHHOTO THIIA
cocTaBisoT 67 % OT oObema ayqUTOPHBIX 3aHITHI.

6. OueHo4YHbIe CPeICTBA IS TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH, MPOMeKYTOY-
HOM aTTecTAlMM MO UTOraM OCBOEHHSI JUCHMIUIMHBI U Y4eOHO-MeToquYeCKoe
ol0ecrneyeHue CaMOCTOATEIbHON padoThl CTYI€HTOB

B nporiecce o0yueHus Ha TpeThEM Kypce UCIONB3YIOTCS CIEIYIOUIUE OLIEHOU-
Hble (DOPMBI CaMOCTOSITENIBHOM paOOThl CTYIEHTOB, OLIEHOYHbBIE CPEJCTBA TEKYILETO
KOHTPOJIS YCIIEBAEMOCTH U IPOMEXKYTOUHBIX ATTECTALIMMN:

- IB€ pacyeTHoO-rpapuyecKue
padorsiPacyeTHO-rpaduyeckas
padora Nel Kparkoe conepxxanue

paboThI:



OIIK-2 Cnocoden pemath npogeccHoHaIbHbIE 321241 ¢ HCI0JIb30BAHUEM METOI0B, CIIOCO00B U CPeICTB
MOJIyYeHHUsl, XpPAaHEeHUs U NepepadoTKu HH(OPMALUN; HCI0JIb30BATH HH(POPMaIlUOHHBIE U I (pPOBbIE

YuciieHHOE pelIeHre TUITOBBIX MHKEHEPHBIX 3a/1a4: BBIYMCIICHUE ONPEACICHHBIX WH-
TErpajioB, PELICHUE HETUHEHHBIX YPABHEHUH, PEIICHUE CUCTEM JIMHEHHBIX anreOpa-
UYECKUX YPaBHEHUH, pelICHHUE 3a/1a4 HHTEPIIOSALUHU U alllIPOKCUMALUU (PYHKIIUHA.

PacueTrHo-rpadguueckas padbora Ne2

Kparkoe conep:xanne paboThI:
UuclieHHOe MHTETPUPOBAHNE OOBIKHOBEHHBIX NU(PPEpEHINATBHBIX YpaBHEHUN TIEp-
BOTO MOPSIKA U CUCTEM OOBIKHOBEHHBIX MU PepeHIIaNbHBIX YPaBHEHUN.

OueHouHbIE CpPEICTBAa TEKYLIEr0 KOHTPOJIS YCIEBAEMOCTH BKIKOYAIOT KOH-
TPOJIbHBIE BOMPOCHl U 3aJaHusi B (opMe OJaHKOBOI'O TECTHPOBAHMSI JUJISI KOHTPOJIS
OCBOCHHMS 00YUYaIOIIUMHUCS pa3iesioB TUCUUILUIUHBIL, TpueM PI'P.

OOpasupl TECTOBBIX 3a1aHui, 3aJaHuil PI'P, KOHTpOJIBHBIX BOIPOCOB M 3aja-

HUW JUIS TIPOBEICHUS TEKYIIETO KOHTPOJIsA, OMIIETOB K 3a4eTy mpuBeAcHBI B [Ipuito-
JKEHUH 2.

6.1. ®oH OLIEHOYHBIX CPECTB /IJIsi MPOBeAeHHsI TPOMEKYTOUHOM
arrecTaluu 00y4yaromuxcs mno aucuumninne «YucieHnble MeTOIbD)

1. [lepeueHb KOMMIETEHINH C YKa3aHUEM ATANoB UX (POPMUPOBaHUS B
IPOLIECCEOCBOEHUST 00Pa30BaTENbHON MPOTrPAMMBI.
B pesynbrare ocBoeHUS TUCITUTITUHBI (DOPMHUPYIOTCS CIAEAYIOMINE KOMITETCHITHH

Kon B pe3ynbrarte ocBoeHNs 00pa3oBaTeIbHON NPOrPaMMBbI
Komnerenuu o0y4yarommiics
" OJIZKEeH 00J1a1aTh
OIIK-2 Crioco6eH permars npodecCHOHANBHbIE 3a1a49H C HCIIOIB30BaHHEM METOJIOB,

Croco0O0B U CPEACTB MOIYUYECHHUS, XPAHEHUS U NIepepadoTKU HHPOpMAIUH;

UC-TI0JIb30BaTh WH-(OPMAIIMOHHBIE U IU(PPOBbIE TEXHO-JIOTUU B Ipodeccu-
OHAJILHOM NEITENbHOCTH

B npouecce ocBoeHust 00pa3oBaTeIbHOM TPOrpaMMbl JaHHbIE KOMIIETEHLIUH, B
TOM YHUCJI€ UX OTAEIbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCS MOATAMHO B XOJE€ OCBOCHMUS
00y4aromUMHCS TUCUUILIINH (MOAYJNE), MPAaKTUK B COOTBETCTBUU C YUEOHBIM Iljia-
HOM U KaJIEHJapHBIM IpauKoM yueOHOTo mpouecca.

2.  Onucanue nmokasaresieid 1 KpUTepreB OLICHUBAHUA KOMIIETEHIIU,
(opMupyeMBbIX 110 UTOTaM OCBOEHHS IUCIUIJINHBI, ONIMCAHUE
IKAJI OLeHUBAHUS

[TokazareneM OlleHMBAHUS KOMIIETEHIIMNA Ha Pa3UYHBIX 3Tanax ux GopMHUpO-

BaHUS SBJSIETCS TOCTHXKEHUE OOYYarOMIMMHUCS MJIaHUPYEMbIX PE3yIbTaTOB 00ydeHUs
10 TUCLUILINHE.




TEXHO-JIOT'MHU B PO eCcCHOHATBLHOM JeATeJIbHOCTH

Kpurepun
Iloka3arenn OUCHUBAHHS
2 3 4 5
3HATH: OO6yuaromuiics OOyuaromuiics ne- Oo6yuatomuiics OO6yuaromuiic
JIeMOH- s
aKTyaJIbHbIC CTPUPYET MOJHOE OTCYT- | MOHCTPUPYET HEIOJN- | JIEMOHCTPHPYET JI€MOHCTPUDY-
POOIEMBI CTBHE WM HEIOCTAaTO4- = HOE COOTBETCTBUE JIOCTaTOYHO TTyOOKHE | €T MOJTHOE CO-
co-
BPEMEHHOTO HOE COOTBETCTBHE 3HaHUH IporpaMMme: 3HAHUS OTBETCTBHE
3Ha-
HAy4HOTO HU JIOMYCKAIOTCS ONIMO- | KOHTPOJIHUPYEMbIX 3HaHUi Mpo-
" KOHTPOJIUPYEMBIX
TEXHUYECKOTO pasiesoB MaTeMaTHKY: KU, TIPOSIBJISICTCS HE- | pa3JielioB rpamme Juc-
JTUCIIATLTH-
pa3BUTHIA, HE crocoOeH J0CTaTOYHOE, TI0- HBI, OTBEYAET Ha BCE | IUIUTUHBI,
bu- apryMEHTH-
nocodckue pOBaHHO U BEPXHOCTHOE 3HAHUE | BOMIPOCHI, B TOM JIOTHYHO H ap-
MOCIIeIoBa- qHcie
poOIEeMBI TEJIHO M3J1arath TEOPHH, CYyTH METO- JIOTIOJTHUTEJIbHBIC. TYMEHTHPO-
ca- Marepu- B
MOpPa3BUTHSI aJI, HeMPaBUILHO noB. J[yist mony4YeHus | TO K€ BpEeMs IpH OT-| BaHHO OTBEYa-
u OTBeYa-
camopeanu3a- €T Ha JOINOJHHUTENbHBIC | TNPABHILHOTO OTBETa | BETE JOIMYCKAeT HECy- €T Ha BCe BO-

U YeJOBeKa
B

oOnactu
Mmare-

MAaTHUKHM M TECX-

HUYCCKUX HayK

BOIPOCHI
3arpyn-

HIIN

HACTCSA C OTBETOM

TpeOyrOTCs yTOUHSI-

JOIIHE BOIPOCHI.

IIECCTBCHHBIC IMOTIPCII-

HOCTH HJIN AAaCT
HEI0-

CTAaTO4YHO IIOJIHBIE OT-

BECThI

IIPOCHI, B TOM

YHCIIE JOMOI-

HUTEJIBHBIC,
MTOKa3bIBaCT

BBICOKHH ypO-
BEHb TEOPETH-

YeCKOU MOJr0-

TOBKH
YMeTh: OO0yJaromuiicst ToKa3bl- OO0yuatomuiics ne- OOyuatomuiics ne- OO6yuaromuiic
s
abCTPaKTHO BaeT HEAOCTATOYHOE MOHCTPHUPYET HENOI- | MOHCTPUPYET 4aCTU4- | JIEMOHCTPUPY-
MBICIIUTB, YMEHHE IPUMEHSTh T€O- | HOE COOTBETCTBHE HO€ COOTBETCTBHE €T YMEHHE
000011aTh, PHIO K PELICHUIO NIPEJIa- | CIEAYIOUIUX YMEHUM: | CIIEIYIOIIUX YMEHUN: HpI/IM8€HSITL

CH-




CTCMATU3HUpPO-

BaTb U aHaJU-
3UpOBaTh IOJTY-

YEHHYIO
VH-

dhopmarmro

ra€MbIX 3aaa4,
AO0IyCKacT

rpyObIe OMUOKH MPH pe-
IIEHUH 3a]1a4 UJIN BOOO-

e peuICHuA 3aaa4 OT-

CYTCTBYIOT, HEITPaBUIIbHO
OTBEYAET Ha JIONOJIHU-
TEJbHBIE BOIIPOCHI, CBSI-
3aHHBIE C U3y4YaBIIUMHUCS
B Kypce MaTeMaTH4eCKu-
MU METOAMHU U MOZEIISA-
MH WJIH 3aTPyIHSETCA C

OTBCTOM

pelIeHne 3aaad, yme-

HHC ITIOJIB30BaTbHCA
pasiindHbBIMU MaTe-

MaTHU4YCCKUMU MCTO-

namu. B permrennn 3a-
1ad MOTYT COZiep-
KaTbCs rpyObIe
OLIMOKH, TIPOSIBIISIET-
Csl HEJOCTAaTOYHOE
yMEHHUE NPUMEHSThH
TEOPHIO K PEIICHUIO

IpeJiaraéMblx
3ajau.

MNPUMCHATH TCOPCTU-

YECKHE METOJIBI K pe-
IICHUIO 3a1a4. YMe-

HUs OCBOCHBI, HO J0-

IIyCKAarOTCA HC3HAYU -

TeJIbHBIC OIINOKH, HE
TOYHOCTH, 3aTPyJIHE-
HUS TIPU PEIICHUH 3a-
J1a4, He BIMSIONIYE Ha

o0mMii X0 pereHus

TEOPUIO K pe-

IOICHUTO ITPECI-
JaracMbIX 3a-

Aad, npaBuJib-

HO ¥ TTOJTHO
CTPOHTBH pe-
HICHUA MarTe-
MaTH4YeCKUX
3anad. Co-
6011HO onepu-
pyer mpuoOpe-

TCHHBIMU YMC-

HUSIMH, TIPU-
MEHSET UX B
CUTYyalUsIX I0-
BBILIICHHOM

CJIO’)KHOCTH.




BJIAJIETD:

Ha OCHOBE
OCBOCHHMS OC-
HOBHBIX I10JI0-
JKEHUI,
3aKOHOBU
METOJIOB BEI-
YHUCIATCILHOMN
MaTeMaTHKH
BIIAJICTh CIIO-
COOHOCTBIO K
camooOpa3oBa
- HAIO U
HCTIONb-
30BaHUIO B
MPaKTUYECKOU
JeSITeIbHOCTH
HOBBIX 3HAHHI
U yMEHUH

OOyuaromuiics He
BJIafie-€T WIH B
COBEPILIEHHO
HENOCTAaTOYHOU
CTCIICHU BJIAACCT
HaBBEIKAMH
HpI/IMCHeHI/IH
TEOPETHYECKOTO
amnmapara u
Pa3IUYHBIX
MATEMATUYCCKUX
METOJIOB K PEIICHUIO
3a1a4

Oo6yuatomuiics
BJIa-JIcC€T
MareMarHn4e-
CKUMHU METOAaMHU

B HEIIOJHOM
o0BeEME,

JIOITY CKatOTCs
3HAYH-TEIIbHBIC
OIIIMOKH,
MIPOSIBIIIETCS HENIO-
CTaTOYHOCTb BIIJIC-
HHS
MaTeMaTU4eCKOMH
TEXHHUKOM, UCITBITHI-
BacT 3HAYUTECIILHBIC
3aTpyAHECHUS TIPH
MPUMEHEHUN HABBI-
KOB B HOBBIX CHUTya-
LHSX.

OOyuatomuiics 4a-
CTHYHO BIIQJICET pa3-
JTMYHBIMU
YHCJICHHBI- MU
METO/IaMH, HABBIKU
OCBOCHBI, HO JIOIyC-
KaroTcs
HE3HAYUTEITb- HbIC
OIIMOKHU, HETOU-
HOCTH, 3aTPYyIHCHHS
NPY aHATTUTHYECKUX
orepanusx,
[IEpeHOCe YMEHUHN Ha
HOBBIE, He-
CTaHJApTHBIC CUTYa-
U,

OO6yuatomuit
CSIB ITOJTHOM
00B-eMe
BJIaJicEeT
pa3TUYHBIMU
YHUCJIEHHBIMU
METOIAaMHU,
cBOOOIHO
MIPUMECHSIET
MOJTyYCHHBIC
HaBBIKU B CHU-
Tyamusx 1mo-
BBIIIICHHOM
CIIOKHOCTH.

[ITkasna oleHMBaHUS PE3YIBTATOB IPOMEKYTOUHOU ATTECTALMU U €€ ONMCAHUE:

DopMa NPOMEKYTOYHOH ATTECTALMU: IK3aMEH.

[IpomexxyTouHast arrectanusi oOydarommxcsi B (opMe 3K3aMeHa MPOBOJUTCS
IO pe3yibTaTaM BBIMOJIHEHUS BCEX BHUAOB y4eOHOM pabOThl, MPETyCMOTPEHHBIX
y4eOHBIM TUTAHOM MO JTaHHOW AMCIUIUIMHE, MPU 3TOM YUUTHIBAIOTCS PE3yJIbTaThl Te-

KYLIETO KOHTPOJs YCIEBAaEMOCTU B TEUYEHHE CEMECTpa.

O11eHKa CTEIEeHU

JOCTIDKEHUS 00yIarONTUMHUCS TUIAHUPYEMBIX PE3YJIbTaTOB OOyYEeHHS 110 JUCITUTIINHE
MPOBOAUTCS MPENoAaBaTeIeM, BEAYIIUM 3aHATHS 10 AUCUMIJIMHE METOJ0M
3KcnepTHOM oueHkU. [lo mToramMm nNpoMeEKyTOYHOM arrecTauud N0 JIUCIUILIAHE

BBICTABJIACTCA OLCHKA «OT- JIMYHO», «XOPOHIO», «YOJOBJICTBOPHUTCIIBHO» HIIN
«HCYOOBJICTBOPHUTCIILHO)).
IxaJja oneHUBaHUA Onucan
e

OTIN4HO

BrimonHeHsl Bce BUABI yU4eOHOW paboThI, NPETyCMOTPEHHBIC
yueOHbIM TUIaHOM. CTyHOeHT JEMOHCTPHUPYET COOTBETCTBHE
3Ha- HHUM, YMEHUM, HABBIKOB IOKa3aTelisiM, MPUBEJICHHBIM B
Tabiau- 1ax, ONepupyeTr NPUOOPETEHHBIMH 3HAHUSIMHU,
YMEHUSIMU, HaBbBIKAMU, NPUMEHSET HX B CHTYyalHIX
MOBBIIEHHON CI0XKHO- CTH. [Ipu 3TOM MOTYT OBITH TOMYIIEHBI
HE3HAYUTEIbHBIC OINO- KU, HETOYHOCTH, 3aTPYTHEHUS TpHU
MIEpEeHOCE 3HAHMW M YMEHUNM Ha HOBBIE, HECTAHIAPTHBIC
3a/1a4H.

10




Xoporo

BrimonmHeHsl Bce BUABI yU4eOHOW paboThI, NPETyCMOTPEHHBIC
yueOHbIM TUIaHOM. CTyIeHT JEMOHCTPHUPYET COOTBETCTBHE
3Ha- HHUM, YMEHUM, HABBIKOB IOKa3aTelisiM, MPUBEJICHHBIM B
Tabiau- 1ax, ONepupyeT NPUOOPETEHHBIMH 3HAHUSIMHU,
YMEHUSIMH, HaBBIKaMH. B TO ke Bpemsi mpu OTBETE JIOMyCKaeT
HECyllle- CTBEHHBIE MMOTPEMIHOCTH, 3aJauu pellaeT c
HEJ0YeTaMU, HE BIUSIOIMMHU Ha OOIIUN X0/ PEIICHHUS.
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BreimonHeHsl Bce BHIBI Y4eOHON pabOTHI, MpeayCMOTpPEHHBIC
y4eOHbIM TuTaHOM. CTYIEHT JI€MOHCTPUPYET COOTBETCTBHE
3Ha- HUW, YMEHHI, HaBBIKOB IIOKA3aTEJsIM, MPUBEIACHHBIM B
Tabnu- 11aX, OMEPUPYET NPUOOPETCHHBIMH 3HAHUSIMU,
YMCHUSMH, HABBIKAMH. Ho moxa3ssiBaeT HCFJIyGOKI/IC 3HaHHA,
MpU OTBETE HE JOMycKaeT TPpyObIX OMHOOK HIH
NpOTHBOpPEYU, OAHAKO B (HOPMYJIUMPOBAHUU OTBETA
OTCYTCTBYET JOJIKHAs CBsI3b MEXJy aHalHU30M,
apryMeHTallMed W BbIBOJAMH, B PEIICHUM 3a4ad MO- TyT
cofiepKaThCst TPyOble OmMOKH. [y morydeHus: mpaBUIbHO-TO
oTBeTa TpeOyIOTCSl YTOUHSIONIUE BOIPOCHI.

y,[[OBHeTBOPI/ITeJ'IBHO

He BeimonHeH oauH wuiau Ooniee BUAOB y4eOHOH paboOTHI,
npeay- CMOTPEHHBIX yuyeOHbIM niaaHoMmM. CTyAeHT
JIEMOHCTPUPYET He- MOJIHOE COOTBETCTBHE 3HAHUM, YMEHHIA,
HeyOBAeTBOPUTEBH HaBBIKOB ITOKa3aTeNisiM, NPUBEJCHHBIM B Taliumax,

o JOMYCKAIOTCS 3HAUYUTENbHBIE OMIMO- KU, MPOSABIAETCS
OTCYTCTBHUE 3HAHWUH, YMEHUH, HABBIKOB TI0 Psi- Iy ITOKa3aTesei,
CTYIEHT HCIHBITHIBAET 3HAYUTEIbHBIC 3aTPyd- HEHHUS IpHU
OTIEPHPOBAHUY 3HAHUSMHU U YMEHUSIMH.

@oHABI OLEHOYHBIX CPEACTB NMPEACTABIEHbI B NMPHJIOKEHNH 2 K padouei
nmporpamMme.

7. Y4yeOHO-MeTOANYEeCKOe U HH(POPMAUMOHHOEe oOecmeyeHHe
AMCIUIIMHBIA) OCHOBHAS JIATEpaTypa:

1. boiikoB C.H., boiikoBa I'.B., Koran E.A. Maremaruka. YUucieHHBIE METOJBI.
M.: U3n-Bo «BUIIO, 2017. 74 c.

2. JlonanunpiH E.A., ®ponos A.b., bioxuna B.®. Uucnennsie Mmetobl. PacueTsl B
cpene MATLAB srneMeHTOB aBTOMOOMIIBHBIX KOHCTpYKIi. M.: MAMU, 2013.

3. bepkoB H.A., Munocues B.b., Ilymkaps E.A. Kypc marematuku 1j1s TeXxHu4e-
CKHMX BBICIINX Y4YeOHBIX 3aBefeHHi. YueOHoe mocobme. Yacte3. M.: MI'IMY,
2012. https://e.lanbook.com/

0) 10MOJIHUTE/ILHAS JINTepaTypa:

1. bamakupe IO.I. YUucnennsie meronsl. Pacuerst B MICROSOFT EXCEL 2000
IpU HCCIEAOBAaHUU aBTOMOOWIIBHBIX KOHCTpyKumil. KoHcmekT nekmuil. M.:
MI'TY «MAMMN», 2007.

2. Kupees B.I., IlanteneeB A.B. UuciieHHble METOABI B IPUMEPAX U 3aJadax.
M.:Bricmast mkoia, 2004.

3. Tupymos VY.I. Uucnennsie metoasl, 2-¢ uza. M.: Ipoda, 2003. 224 c.

B) IPOrpaMMHoOe o0ecredyeHue U MHTEPHeT-PeCcypcChl:

KoMItbroTepHBIe K1acChl YHUBEPCHUTETA.
HHuTepHeT-pecypchl BKIIOUAIOT YYeOHO-METOIUYECKHUE MaTepHalbl B 3JICK-
TPOHHOM BHJIE, TIPEICTaBICHHBIE Ha caiiTe mospolytech.ru B pasnene: «IleHTp M4-
TeMaTuyeckoro oOpazoBanus» (http.//mospolytech.ru/index.php?id=4486);



https://e.lanbook.com/
http://mospolytech.ru/index.php?id=4486)%253B

BapuaHTbl KOHTPOJIBHBIX 3aJIaHUK MO JAUCHUILIMHE MPEACTABICHbI HA CalTax:
http.//i-exam.ru, http.// fepo.ru.
[Tone3usie yueOHO-METOAMYECKHE U WH(GOPMAIIMOHHBIE MaTEepUabl TPEICTAB-JICHBI
Ha calTax:
http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/
mathwebs.htm.

I) 3JIEKTPOHHO-00pa30BaTe/IbHbIE PeCypPChI
O0P naxonutcs B pa3paboTKe.

8. MarepuajibHO-TeXHHYECKOE o0ecnevyeHne U CIUIIUHBI

MarepuanbHO — TexHUUYECKas 0a3a YHUBEPCUTETa 00ECIIEYMBAET IPOBEICHUE BCEX
BUJIOB 3aHATHM, MPEAYCMOTPEHHBIX YUYEOHBIM IJIAHOM M COOTBETCTBYET ACHCTBYIO-
IIUM CaHUTApHBIM U IPOTUBONOKAPHBIM IIPAaBUJIaM U HOpMaM.

Jlist mpoBeieHUs YUEOHBIX 3aHATHIA UCIIONIb3YIOTCS:

- JIEKUMOHHBIE ayIUTOPUU U ayJUTOPUU ]ISl MPOBEACHMS MPAKTUYECKUX 3aHSATUM, B
TOM 4YMCJI€, OCHAUICHHbIE MYJIBTUMEIUUHBIM 000PYI0OBaHUEM JUIsl IPOBEICHUS ayIu-
TOPHBIX 3aHATUH (IPOEKTOP, HOYTOYK, MUKPO(OH U T.11.);

- U1 paboThI CO CHENMATU3UPOBAHHBIM MIPOrPaMMHBIM 00€CIIeUeHHEM BO BpeMsl UH-
TEPaKTUBHBIX MPAKTHUYECKUX 3aHATUN MMEIOTCS KOMIIBIOTEPHBIE KJIACChl YHUBEPCH-
TeTa.

9. MeToanueckue peKOMEHAAIMHU JIA CAMOCTOSITEIbHOM PadoThl CTY1€HTOB
Pasznen: ynciieHHBIE MeTOABI

B mHacrosimiee Bpems YHCICHHBIE METOABI SBJISIOTCS CAMBIM PacIpOCTpPaHEH-
HBIM U 3(PPEKTUBHBIM CPEACTBOM PEIICHUS PA3IMYHBIX HAYYHO — TEXHUYECKHUX TIPO-
oyeM.

B nmanHOM paszzgene Kypca paccCMaTpHBAIOTCS OCHOBHBIEC UYHCIICHHBIC METOJIBI
pEIICHUS TUIOBBIX MPHUKJIAIHBIX 3a71ad. K HUM OTHOCSTCS: BBIYMCIICHHE OIpE/IeiIcH-
HBIX MHTETPAJIOB, PEIICHUE HETWHEHHBIX YpPaBHECHUM, PEIICHUE CHUCTEM JIMHECWHBIX
anreOpanyecKux ypaBHCHHUH, peIICHHE 3a7ad MHTEPIOJISAINN U alllPOKCHUMAIIUN Tao-
JUYHO 3aJaHHBIX (DYHKIHH, pericHue OOBIKHOBEHHBIX AM(GepeHIINaIbHBIX YpaBHE-
HUHW TEPBOTO M BBICIIUX MOPSIAKOB M CHCTEM. [ WX pemieHus MPUMEHSIIOTCS pas-
JUYHBIC CTAHJIAPTHBIC ITPOTrPaMMBI, KOTOPHIE ISl CTYACHTA SBIISIIOTCS CBOSOOPa3HBIM
«YEPHBIM SIIUKOMY, TaK KaK JUIsl OOpaIleHus K CTaHAApTHOHN MporpaMMe JI0CTaTOIHO
JIUIIIh BBECTH HMCXOIHBIC JaHHBIC, a KaK IMOJy4aeTCsl pe3yJIbTaT, OCTACTCS HESCHBIM.
[TosTomMy B Kypce Hago oOparuTh 0cob00e¢ BHUMaHWE HA MOHMMaHUE CYITHOCTH IIPH-
MEHSIEMBIX METOJIOB M aJITOPUTMOB, TaK KaK 3a4acTy0 MHTEPIPETAIUs pe3yJIbTaToB
pacueToB HETPUBHAIbHA M TPEOYET 3HAHUS 0COOCHHOCTEH MPUMEHIEMBIX METO/IOB.
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[Ipy 4KCIIEeHHOM pPEIIEHUM 3aJa4d BAaXKHO YCTAHOBUTH, CYLIECTBYET JIM peIlIe-
HUE, €AMHCTBEHHO JIM OHO M KaK OHO 3aBHCHUT OT MCXOIHBIX NaHHbIX. Ecin 3amaga
IIOCTaBJIEHA KOPPEKTHO, TO OHA pa3pelIuma IMpH JO0bIX JTOMYCTUMBIX BXOAHBIX JaH-
HbIX M PEIICHHE HENMPEPBIBHO 3aBUCUT OT MCXOJIHBIX JAHHBIX, TO €CTh MAaJOMYy HX
WU3MEHEHUIO COOTBETCTBYET MAJIO€ U3MEHEHUE PELICHMUS.

JUIsl KaKIOM U3 NEPEYMCIICHHBIX BBIIIEC TUIIOBBIX 33Ja4 B Kypce€ M3JararoTcs
pa3JINYHbIE YHCIICHHBIE METOABl M aJrOPUTMBI. Tak, IMpPU PELICHHM HEJIMHEWHBIX
YPaBHEHMM I10CJIE OTAEJICHHS MPOMEKYTKA, HA KOTOPOM PACIIOJNIOKEH KOPEHb ypaB-
HEHUs, BO3MOKHO NPHUMEHEHHE UTEPALMOHHBIX METOAOB IIOCIEAO0BATEIBHOIO yTOY-
HEHUs HA4YaJIbHOTO MPHUOIMKEHHOTO 3HAY€HUs KOPHs (METOH MPOCTBIX HTEpaluii,
MeToq HproTOHA M Jp.) U METONOB CY>KE€HHSI BBIIEIEHHOIO OTpe3Ka (METOJ ACIICHHUS
OTpe3Ka MoMoaaM, METO XOP.).

AHanoruyHo, MpH PELICHUU CHCTEM JIMHEHHBIX anreOpandyecKkux ypaBHEHUMN
Jake IpHU NPUMEHEHUM TOYHBIX YUCIEHHBIX METOJOB (IIO3BOJISIIOUIUX MOJIYYUTH pe-
IIEHUE C MOMOIIBI0 KOHEYHOIO YuciIa apu(METUUECKUX OIepaluil), HanpuMmep, me-
Tona I'aycca, BelMunHA MOTPEIIHOCTH PEIIECHUS 3aBUCUT OT KaK OT JUIMHBI pa3psji-
HOM CETKH, HCIONh3yeMOW B TPOIECCE BBHIYUCICHHM, TaK U OT OOYyCIOBICHHOCTH
MaTpUIbl CUCTEMBI (TO €CTh OT CTENEHU €€ UyBCTBUTEIBHOCTU K HAKOIJICHUIO OLIU-
OOK OKpYIJIEHUs B IpoOIecce NpeoOpa3oBaHMil Ha 3Tare NPUBEICHUSI CUCTEMBI K Tpe-
yroapHOMY BHUAY). VTepallMoHHBIE METOABI PEUICHHs] CUCTEM JIMHEHWHBIX anredpau-
YECKUX YpaBHEHUH 001a/1at0T BBICOKOM 3()()EKTUBHOCTHIO, HO UX NMPUMEHEHHE CBS-
3aHO C PSAJAOM OTPaHWYEHU, HAJIAra€MbIX HA CBOMCTBA MAaTPULIbl CHCTEMBI.

Yucnenusle MeToAbl perieHus aud@depeHINanbHbIX YpPaBHEHUHN SIBISIOTCS
Hanbosiee MOIIHBIMU M YHUBEPCAJIBHBIMU METOJIaMH, MO3BOJISIOLUIMMU MOJIYYUTh pe-
HIEHUS], KOT/Ia TPAJULHUOHHBIE KJIACCUYECKUE aHAJTUTUYECKUE M MPUOIMKEHHbIE Me-
TOJbl HENPUMEHUMBL. Cpe HUX OJHUM W3 BOXXKHEMILHX SIBISECTCS METOJ KOHEUHBIX
pasHocTeil. OH OCHOBBIBA€TCSI Ha 3aMEHE HENPEPHIBHON 00JacTH OmpeiesieHus: pe-
HIEHUS JUCKPETHBIM MHOXXECTBOM TOYEK, HA3bIBAEMOM CETKOW; HA 3aMEHE Helpe-
PBIBHBIX (DYHKIMH JHCKPETHBIMU; HA 3aMEHE MPOU3BOAHBIX B YPAaBHEHUU KOHEUHbI-
MU pazHocTsMU. B pesynbrare BMecTO aud@epeHnanbHOro ypaBHEHU 1M0JIy4aeTcs
KOHEYHO-Pa3HOCTHOE yPAaBHEHME, ONPEIEICHHOE B y3JIaX Pa3HOCTHOM cEeTKH. Peme-
HHUE €T0 CBOJUTCS K OTHICKAHHUIO 3HAUEHUI CETOUHOM (PYHKIIMU B y3J1aX CETKH.

CryneHT B nporecce OCBOCHHUS Kypca JOJKEH OCMBICINTD, YTO U3 MHOMKECTBA
aJITOPUTMOB HAJ0 BBHIOMPATH TE€, MCIOJIb30BAHUE KOTOPHIX B YCIOBHUSX KOHKPETHOMN
3aJ1aud IO3BOJIUT MOJIYYUTh HAJAEKHBIN pe3yabTaT ¢ TpeOyeMoil TOUHOCTBIO.

10. MeToguyeckue peKOMEHAAUMH IJIS MIpenoJaBarTeis

[Ipexxne Bcero, cienyer oOpaTuTh BHUMaHUE CTYACHTOB Ha TO, YTO MpaKTHYe-
CKM BECh M3y4yaeMblii UMM MaTepuall SBJISETCS JUIsl HUX HOBBIM, HE M3y4YaBIIMMCS B
nporpamMme cpeaHel mkoiabl. OgHako oH He TpeOyeT Kakou-1ubo crnenuaabHou (110-
MOJTHUTENBHOM) MOATOTOBKU U BIIOJIHE MOXKET OBITh YCIIEIIHO U3y4Y€H, €CIU CTY/ACH-

14



Thl OyIyT TOCENIaTh 3aHSATHS, CBOCBPEMEHHO BBINIOJHATH JIOMAIIHUE 3aJaHHs U
MOJIb30BaThCA (IIPU HEOOXOAUMOCTH) CUCTEMOM IJIAHOBBIX KOHCYJIBTAIIUN B TEUCHUE
Ka)XXJ0ro cemecrpa. Bomeamme B Kypc YHMCIEHHBIX METOAOB Pa3/eibl SBISIOTCS
KJIACCUYECKHMHU, B TO K€ BPEMSI OHU MPAKTUYECKH OPUEHTUPOBAHBI, TAK KAK MUMEIOT
HIMPOKOE PACIPOCTPAHEHHUE JJIsl PEIICHMs pa3HOTo poja 3ajlad BHYTPU CaMOM Mate-
MaTUK{ W OPHUKIaJHbIX 3a7a4. FIX ocBOE€HHE MOMOXKET CTyJE€HTaM JIOTHYECKH BEPHO,
apryMEHTHUPOBAHO M SCHO CTPOUTh YCTHYIO U MUCBMEHHYIO p€Yb, YCIICIIHO MpHME-
HSTh HAKOILJIEHHbIE 3HAHUS ISl pEUIeHUs], MPEXkIe BCEro, CTaHAAPTHBIX 3a]a4 B MPO-
dbeccroHanbHOM cdepe NeITeTbHOCTH.

HeoOxonumo ¢ camoro Hauasa 3aHsATHIl peKOMEH0BaTh CTYJJIEHTaM OCHOBHYIOU
JOTIOTHUTENIbHYIO JIMTEPaTypy, a B KOHIIE CEMECTpa JaTh CIKMCOK BONPOCOB Jis
HNOJATOTOBKH K 9K3aMEHY.

Ha nepBoM 3aHsATHM MO JUCHUIUIMHE 00s3aTe€IbHO NMPOMH(YOPMHUPOBATH CTY-
JEHTOB O BHJIe U (hOpME MPOMEXKYTOUHOM arTecTali MO JUCUUIUIMHE, CPOKax ee
IPOBEJICHUA, YCIOBHUAX JOIYCKa K MPOMEKYTOYHOM arTecTalii, NPUMEHSIEMbIX BU-
Jax MPOMEKYTOYHOTO KOHTPOJIS.

CooOpaxeHust 1 peKOMEHJalu1, TPUBEACHHbIE B M. 9 paboueid MporpamMMmsl
JUIS CTYJIEHTOB, JOJDKHBI OBITH 4E€TKO C(HOPMYTHUPOBAHBI W M3IOKEHBI UMEHHO IIpe-
MO/IaBaTEJIEM Ha JIEKIMSIX, MPAKTUYECKUX 3aHATUSX U KOHCYJIbTAIUSX.

W3noxkeHrne TeOpeTUUeCcCKOro Marepuana JO0MKHO COMPOBOXKAATHCA HILTIOCTpA-
TUBHBIMU NPUMEPAMH, TIIATEIBHO OTOOPAHHBIMH IMPENOJABATEIEM TaK, YTOOBI TEX-
HUYECKHE TPYAHOCTH U BBIKJIAJKU MPHU PEUICHUU 33Ja4d HE OTBJIEKAJIU OT [JIABHOTO:
OCMBICIICHUS UJIEU U CYTH MpUMEHseMbIX MeToJ0B. ClelyeT BCeraa yka3blBaTh MpH-
MEpbI MPAKTUYECKOTO MPUMEHEHUSI pACCMOTPEHHBIX Ha 3aHATUSAX YpaBHEHUU U Qop-
My

[TpakTuyeckue 3aHATUSL AODKHBI OBITH OPTraHMW30BaHbI MPENOAABATENEM TaKUM
o0pa3oM, 4TOOBI OCTaBaJlOCh BpeMs Ha MEPUONUYECKOE BBHIMIOJHEHHE CTYICHTaMU
HEOOJIBIION CaMOCTOSITENIbHON paboThl B ayIUTOPHH JJIsi IPOBEPKU YCBOCHHS U3JI0-
KEHHOTO MaTepHaia.

[IpenonaBarenb, BeIyIIM MPAKTHUECKUE 3aHATHS, JIOJDKEH CONIACOBBIBAThH
y4e0HO — TeMaTU4YEeCKUH IJIaH 3aHATHI C JIEKTOPOM, MCIIOJIb30BaTh €IUHYIO CUCTEMY
0003HaYEeHU .

[IpenongaBarento cienyer 10OMBATbCSl CUCTEMATHUYECKON HEMpEPBIBHOM pado-
Thl CTYJACHTOB B TEUEHUE CEMECTpPa, HEOOXOAMMO BBISBIATH CUIBHBIX CTYJIEHTOB U
pUBJIEKaTh UX K HAy4yHOU paboTe, K y4aCTHIO B Pa3HOTO poja OJUMIIMAIAX U KOH-
Kypcax.

CryneHT TOJDKEH OLlyIlaTh 3aWHTEPECOBAHHOCTH MPENOAABATENs B JOCTHKE-
HUM KOHEYHOTO pe3ylibTaTa: B MPHUOOpPETEeHUH OOYyYarolMMUCS MPOYHBIX 3HAHUM,
YMEHUH U BJIaJICHUs] HAaKOIUIEHHOW MH(pOpMALMEN Uil pelieHus 3a1a4 B mpodeccuo-
HaJIbHOM JE€SATEIIbHOCTH.
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YucaeHHBIE METOOEI
pelIeHusT HEJIUHEW- HBIX
anredpaumuecKuXx
ypaBHeHuin. OnmeHka
MOTPEUTHOCTH PEIICHUS




Pemrenne HemmHEHMHBIX
anredpanvecKux
YpPaBHEHUI METONAMU
MOJIOBUHHOTO Jieie-Hus 1
HrroToHa.

Pemienne HennMHENHBIX
anreOpandecKux

YpPaBHEHUU METONAMU
IIOJIOBUHHOI'O ACJIC-HUA U
HeroToHa.

Pemenune cucrtem
TUHEWHBIX anreOpaunue-
CKMX YPaBHEHHU METOIOM
lN'aycca. Mexa- HHU3M
HaKOoNJdeHHH
MIOTPELIHOCTH.

11

3agauyu MHTEPHOJALNHA 1
anmpOKCHUMAITH

TaOJIMYHO 3aJaHHBIX
GbyHKIMI OgHOU Tmie-
pPEMEHHOU

13

HUucneHHoe peuieHUE
3anauun Komu gng
O0OBIKHOBEHHBIX

nuddepeHIUATbHBIX
ypaBHEHMH 1-ro nopsiaka.

15

UucnenHoe peleHue
3agaun Komm s
OOBLIKHOBEHHBIX

T pepeHaIbHbIX
YpPaBHEHUH N-TO MOPSIAKA U
CUCTEM

17

dopma
arrecTaunu

19

21

Bcero uacoB no
TUCHUILINHE
B NSTOM cemMecTpe.

36

18

54

PI'




[Ipunoxenue 2

MUHUCTEPCTBO HAYKU U BBICIHIEI'O OBPA3OBAHU
POCCUICKOU ®EJIEPALINN
®OEJIEPAJIBHOE TOCYAJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUPEXKJIEHWE BBICHIEI'O OBPASOBAHUA
«MOCKOBCKHM MOJUTEXHUYECKU

YHUBEPCUTET»(MOCKOBCKH IMTOJUTEX)

Hanpasnenue noaroroBku
23.05.01 «<Ha3zemHble TPAHCIIOPTHO — TEXHOJIOTHYECKHE CPEICTBA
[Ipoduib
«IlepcneKTHBHBIE TPAHCIIOPTHDBIE
cpencrBayKBanuduxamnus (cTeneHn)

BBIITyCKHUKA: MHKeHep
®dopma oOydeHUS: OUHAS

Kadenpa «Maremarukay

®OHJI
OLIEHOYHBLIX CPEJICTB

MO JUCHUILINHE

YucjeHHBIE METOAbI

Cocras: 1. [lacnopt ¢oHIa OLIEHOYHBIX CPEICTB
2. OnucaHue OLEHOYHBIX CPEACTB:

- JK3aMeHaMOHHbIE OMJIEThI

- KomniekTsl 3a1aHuii 1y KOHTPOJIbHBIX padoT

- KommiekT Bonpocos

- KommiekT 3aganuii njs
BbITIOJIHEHUSIPACYETHO-
rpagpuyeckux pador

CocraBurein:
notl., K..-m.H. Koran E.A.,

Mockaa, 2021 rox
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Tabnuia 1

MOKA3ATEJIb YPOBHSI COOPMUPOBAHHOCTHU KOMIIETEHIIUHA

«1
Huc
Je
HH
153
Me
TOX
bD»

®I'OC BO 23.05.01 «<Ha3zemHbIe TPAHCIIOPTHO — TEXHOJIOTHYECKHUE CPEICTBA»
[Ipoduns «IlepecnekTUBHbIE TPAHCIIOPTHBIE CPEICTBA»

B npouecce ocBoeHus JaHHON TUCHUIUIMHBI CTYACHT (POPMUPYET U AEMOHCTPUPYET CIEAYIOLIUE
o0menpogeccuoHaIbLHbIe KOMIETEHIMHU:

KOMIETEHIIMA
UH] ®OPMYJIMPO
EKC | BKA

Ilepeuennb
KOMIIOHEHTOB

TexHosor
us
popmu
poBaHu
|
KOMIIET
eHIUi

®opma
oneH
O04YHO
ro
cpenc

TBa*
%

Crenenu
YPOBHe
0CBOEHHUS
KOMIIeTeH I Ml




OIIK | Cnocoben
-2 pemare mpo-
(beccruonab
HBIC 33]1a49KC
UCTIOJIh30BaH
UeM Me-
TOJIOB,
Croco0oB u
CPEICTB
HOJTY4CHUS,
XpaHeHUs U
nepepadoT-
KU
uHbOpMaIu
; AC-
TI0JTb30BaTh
uH(pOpMa-
IIUOHHBIC U
QpoBHIE
TEXHO-JIOTHU
B mpoec-
CHOHAJIbHOM
NeSTeILHO-
CTH

3HATh:aKTyaJIbHBIE
mnpoob6meM B
COBPEMEHHOTO
Hay4YHOTO U
TEXHUYECKOTO
pa3Butus, ¢GUIO-
codckwue
npoodmxIeM Bl
camopas- BHUTHS U
caMopeanu3anuu
gye- JIOBEKa B
00 macrTH
MaTEeMaTHUKH U
TEXHUYECKUX HAyK
yMeTh:a0CTPaKTHO
MBI CIHUTH,
obo0Omars,
CUCTEMAaTU3HUPOBAT
b ¥ QaHAJIM3UPOBATH
NOJNyYeHHY IO
MH(pOpPMAIHUIO
BJAajgeTh: Ha
OCHOBE OCBOCHHS
O CHOBHBH X
MOJIOKECHUM, 3aKO0-
HOB M METOJIOB
BBIYMCIIUTEIb- HOMU
MaTeMaTHKHU
BIIaJE€Th CIO-
COOHOCTHIO K
camooOpa3oBa-
HU IO u
WCTIOJIb30BAaHUIO B
Nnpak- THYECKOU
NeATENbHOCTH
HOBBIX 3HAHUU U
yYMEHUI

JICKLIMS,
CaMoCTO
ATeNbHAS
pabora,
CeMHHAp
CKHeE 3a-
HATHS

YO
PI

ba3oBblii ypoBeHb
-BJIaJIc€T HaBbIKAMHU
paboThI ¢ Oc-
HOBHBIMU
MOHSATUSIMH U
METOJIAMH BpaMKax
JUCLIMILINHBI,

- OCO3HAeT
HEOOXOIUMOCTh
MTOBBI- IICHHUS
KBaJIM(pUKAIIMH U
CaMOCTOSI-TE€JILHO
OBJIa/ICBATh
3HAHHUSIMU B 00-
JIACTH
npodeccuoHaTbHOM
JEATENIb-HOCTH.

IloBBbIIIEeHHBI H
YPOBEHb
-cBOOOIHO BiazeeT
Pa3TUUYHB MU
YUCIECHHB MHU
METOJIaMU U MPUHLIU-
MaMu IPUOOPETEHUS,
HCIIONb30Ba- HUSI U
oOHOBIIEHUS OoJjiee
raty o6 okmwuXx
MaTeMaTHYCCKUX
3HAHUM Ha OCHOBE
3HAHUS OCHOBHBIX
MONOXEHUMN, 3a-
KOHOB MW METOJ0B
€CTECTBEHHBIXHAYK 1
MaTeMaTHKH

**_ CokpailieHus: ()OpM OIICHOYHBIX CPEACTB CM. B IipuitoxkeHun 2 k PI1.
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l'[epe'leﬂb OLCHOYHBIX CPEACTB 0 JUCHUILINHE

«UucieHHbIe METOAbI»

Tabnuua 2
Ne HaunmenoBanue Kparkas xapakrepucTika IIpencrasienue one-
/11 OLCHOYHOI'O OLIEHOYHOT'OCPEACTBA HOYHOTI'O CPEACTBa
cpen-cTBa BOOC
1 KoutponbHas CpeacTBOo NpPOBEPKU YyMEHHUU Komrmnekt koH-
(ca- NPUMEHTh TOJIYYEHHBIE 3HAHMS IS TPOJIBHBIX
MOCTOSITEIbHAS) pelIeHns 3aJad  ONpPENEJICHHOIO THIa 3aJaHUMIIIO
pabora 10 TeM€ WJIU pa3jie- BapHaHTaM
(KP) y
2 | PacyerHo- CpenctBo NpoBEpKH YMEHUI IPUMEHSATh Komrutekr 3amanuit
rpagueckas NOJy4YE€HHBIE 3HAHHUSA IO 3apaHee JJIsl BBIMOJHEHUS
pa-6ota onpene- JEHHOW METOIHUKE Jis pac4eTHo-
(PI'P) pemeHns 3anad WM 3aJaHUHA 1O rpaduyeckoii paboThI

MOJIYJIO WJIA JTACIIU-
IUTMHE B LIEJIOM.

YeTHBIN onpoc

CpencTBo KOHTPOJS, OPraHM30BAaHHOE
Kak cnemnuailbHas Oecenga
negaroruyeckoro paboTHHKA C

Bompocsl no

3 | cobecenosanue, 00ydJaromuMcsi Ha TEMBbI, CBSI3aHHBIC C Temam/

(YO) M3ydyaeMOW NUCHUUNIHUHOMN, U pasaciiam
paccyMTaHHOE Ha BBIICHEHHE OObeMa ANCHHTUTAHBI
3HAaHHW oOyuawmerocs Imo
OIPe/ICIICHHO-

My pasfeny, Teme, mpodsiemMe U T.II.
CuctemMa CTaHIAPTU3HMPOBAHHBIX
4 Tec 3aJJaHUH, TO3BOJISIONIAS Donn
T AaBTOMAaTHU3HMPO- BaTh MPOMEAYPY | TECTOBBIX
(T) M3MEPEHUS YPOBHS 3Ha- 3aaHui

HUW ¥ YMEHHIA 00ydaroIerocs.

5 | bunersl K CpenctBo TpPOBEPKH 3HAHWM, bunets! k sK3aMeHy.
JK3aMe-Hy YMEHHUI1,HABBIKOB.  Moxer [Tkana oneHuBaHuA
(Bb) BKJTFOYATh KOMILJIEKC "
TEOPETHUYECKUX BOIPOCOB, 3ajad, mpoueaypa
MIPaKTU-YECKUX 3aJaHUI. MIPUMEHE-HUS.
[IpomesxyTouHas arte- Dx3ameH () 1) yctHo (Y)

craus (I1A)

2) nuceMmenHo (I1)

Odopmiienue u onucanne OLEHOYHBIX CPEICTB

1. DK3aMeHAIlHOHHEIE ONJIEThI

1. Hasnauenue: Mcnonb3yrores AJi MPOBEAEHUS POMEKYTOUHOM aTTeCTAIU 110
nucuuminae 'YuciaeHHple MEeTONb!".

2. PernameHT 5k3ameHa: - Bpems Ha OATOTOBKY T€3UCOB OTBETOB - 110 45 MUH.

3. IlIxana olleHUBaHUS:

"OTJIMYHO'" - €CIIM CTYIEHT NIyOOKO M MPOYHO OCBOMII BECh MaTepual MporpaMMbl OOydeHHs], UC-

- Cnoco0 KOHTPOJIA: YCTHBIC OTBCTHI.




YepIibIBaOIIe, OCIeA0BaTeNIbHO, IPAMOTHO U JIOTHUYECKH CTPOMHO €ro M3JaraeT, He 3aTpydHseTCs
C OTBETOM IIpW M3MEHEHUU 3aJaHus, CBOOOJHO CHpABISIETCS C 3aJadyaMH M MPaKTHYECKUMH 3a7a-
HUSIMU, IPAaBUIILHO 00OCHOBBIBAET MPUHSATHIE PEILICHUS.

"Xopomo'"- eciu CTYIEHT TBEPIO 3HAET IMPOrPAaMMHBIA MaTepuaj, TPaMOTHO U MO CYLIECTBY €ro
U3JIaraeT, He JI0MYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOINPOC, BIAJAECET HEOOXOIUMBI-
MU YMEHUSIMU U HaBBIKAMHU IIPU BBIIOJHEHUM NTPAKTUUYECKUX 3a1aHUM.

"Y10BJIEeTBOPUTENBHO'" - €CIIM CTYAEHT OCBOMJ TOJIBKO OCHOBHOM Marepuasl MpOrpaMMbl, HO HE
3HAET OTJENIbHBIX TEM, JOMYCKAeT HETOUYHOCTH, HEJAOCTAaTOYHO IMpaBHIbHBIE (DOPMYITHPOBKH,



HapyIlIaeT MOCIeA0BaTeIbHOCTh M3JI0KEHUS MPOrPaMMHOIO MaTepuaja W HCIBITHIBAET 3aTpyaHe-
HUS B BBITMOJIHEHUH TIPAKTUYCCKUX 3aTaHHIA.
"HeynoBJIETBOPUTEJIBHO' - €CIIA CTYJICHT HE 3HAET 3HAUUTEIHbHON YacTH MPOTrpaMMHOTO MaTepH-
ana, IOMyCKaeT CephE3HbIE OMMUOKHU, ¢ OONBITUME 3aTPYIHEHUSMU BHITIOTHICT IPAKTHYECKHE 3a/a-
HUSL.
Kaxxnoe 3amanue 3x3aMeHAIIMOHHOTO OMIeTa OIleHUBAETCs OTenbHO. OOl OleHKOM SBIS-

eTCs CpefiHee 3HAYCHHE, OKPYIIICHHOE /10 1IeJIOT0 3HAYCHHUS.
4. KOMIUIEKTHI 3K3aMEHAITMOHHBIX OMJIETOB BKJIIOUAET MO KaxaoMy pazaeny 25-30 Ouietos

(XpaHATCS B IICHTPE MaTeMaTHIECKOTO0 00pa30oBaHus).
TunoBble BApUAHTHI OWJIETOB MPUJIATAKOTCS.

OBPA3IlbI BUJIETOB

BUWJIET N 1
1. Beruncnenue onpeeieHHbIX HHTETPAIOB METOJIOM MPSIMOYTOJIHHUKOB.



2. Metonom HeroToHa penuTh 5x3 =20x + 3 =0 na npomexytke [0;1]. BoimonHuTh

yYpaBHEHUETPH MPUOIHIKCHUSL.
3. Jlnst TabnuyHO 3aaHHON (YHKIUH

MIOCTPOUTH UHTEPIIOJIAMOHHBIM MHOTOWIEH Jlarparka u HalTH ero 3HadeHue pu X = 1,5.

BWIET N 2

1. PenieHue HETMHEHWHBIX YPABHEHHUI METOJIOM UTEPAIUNA.

2. PemuTh cucTeMy JIMHEHHBIX anreOpandecKux ypaBHEHHN MeToaoM ['aycca ¢ BBIOOpOM TIIaBHOTO
AIIEMEHTA TI0 CTONOIY

ﬁ4X1 - 2x2 +x3 =8,
2x +5x —-x =-5,

1 2 3

X+2x +4x =7

| 1 2 3

6

3. BeIuucauTh OnpeaeeH b HHTErpal f(2x —1)2 ClIaroM h =1 MeTonaMy Tpaneli 1

dx

0

CI/IMHCOHa, CpaBHHUTH C TOYHBIM PCHICHUCM.

KommiekT TecToBbIX 3a7aHuid (KOHTPOAbHBIX pador) (T, KP)
10 AUCLIUIIIINHE YwuciieHHbIE METOIbI

Pabota Nel
4
1. BBUHMCIUTH ONpEIeTICHHBIN HHTETpa f(2x2 +4x - C IIaroM h=0.5
3)dx

0

MeToaaMHu Tpaneunii 1 CUMIICOHA, CPaBHUTh C TOYHBIM PELIEHUEM.
HaiiTn Bce nexanye Ha yKa3aHHOM OTPE3KE KOPHHM YPaBHEHHUS C OTHOCHUTEIIBHOM Mmorpen-
HocThi0 0.0001 ¢ momoIBI0 METOA0B, YKa3aHHBIX MPENOJaBaTEIEM.

x4 —43x3 -1.29x2 +15.1sinx -9.84 =0, (0 = x < 4).



2. MeToaom MOJOBUHHOTO JIETIEHUSI HAUTH KOPEHb YPABHEHHUS
X3 —4x2 + x + 6 =0 Ha mpomexyTke [1,6;2,2]. BRIMOMHUTE TPU TPUOTMHKESHHUS.

3. Meronom HeroToHa HaliTH KOpeHb ypaBHEHUS X3 —4x2 + x + 6 = 0 HA IPOMEKYTKE
[2,4;3,2]. BBIIOTHUTE TPU TPUOTHKESHHUS.

4. MetonoM uTepanuii HaiiTu kopeHs ypapHenuss  X° —9x? +26x -24 =0 Ha

npomexyTke [3,5;4,3]. BeIoIHUTH TpU NPUOIMKEHUS.
5. Pemmuts cucteMy TMHEHHBIX aareOpanyecKux ypaBHEHHIH METOIOM MPOCTOM

urepaunu u 3eiaens. [IpuHaTh B HaYaIbHOM X =X, =x = 0. BrimoaHUTE

MPUOTMKCHUUIBA TIPUOTMKCHHUS.

[3x1 =230 + 03 =3,
{x +5x -2x =9,
xl—x %l-4x 3=—3

[ 12 3
6. PemmTh cuCTeMy JTMHEHHBIX alNreOpandecKuX YPaBHEHHN METOIOM MPOCTON UTEPAIIHH.

HpuHsTh B Ha4anbHOM NPHOMIDKCHUH x| =X, =X, =0. BbIIONHUTE TPH — IPUOIHKCHNS.

Mxi = 2x7 + x3 = -2,
2x +4x -x =3,
1 2 3

2x —2x +5x =5

7. Jlng TabnuyuHO 3a7aHHOW (PYHKIIMKM TTOCTPOUTH HHTEPIOJISIIMOHHBI MHOTOUJICH

X -3 101
y |3 6 |-1

Jlarpanka u HaTH ero 3HadyeHue npu  x = —1.

8. TlocTpouTh annpOKCUMUPYIOLIUM MOJIMHOM V =d +da X +a x? METOJIOM Hau-

0 1 2
MCHBIINUX KBAAPAaTOB AJIA TaOJIUYHO 3aJlaHHOM (byHKI_II/II/I

X 1,2 3| 4
Y 5 32 2

9. Jnsa TabnuyHO 3a1aHHON QYHKIIMHM MOCTPOUTH MHTEPIOIALMOHHBIM MHOTOUIECH
X -1 1]0 1 2

Y (2 |0 |0 1

Jlarpan>xa u HaiiTu ero 3HadeHue npu  x =0,5.

10. ITocTpouTh anmnpOKCUMUPYIOIIUM MOJIUHOM y =g +da X+a x> METOAOM HAUMEHBIIUX

o 0 1 2
KBaJIPaTOB JIJIsl TAOMIHO 3aJaHHON (PYHKIIUN

X 1,2 3| 4
Y| 5| 3|2 2




OneHka «OTIMYHO» BhICTaBiseTcs cTyAeHTy 3a 90 — 100% npaBUIIBHBIX OTBETOB,
OLIEHKA «XOpOILO» - 3a HE MeHee 75% NpaBUIIbHBIX OTBETOB;

OIICHKA «Y/IOBJIETBOPUTEIBHO» - 3a HE MeHee 50-60% mpaBUIbHBIX OTBETOB;
OLIEHKA «HEYOBJIETBOPUTEIBHO» - 32 MeHee 50 % NpaBUIIbHBIX OTBETOB.

Kommiekt Bonnpocos (YO)
YUCJIEHHBIE METO/IbI

1. O6H_II/IG Tpe6OBaHI/IH K YHCJICHHBIM MCTOAaM. O MOTrpCITHOCTAX BBIYHCIICHUI.



= 0o © N N bk Ww

11.
12.
13.

14.

15

21.

22.

23.

24.

25.

26.

27.
28.

29

Beluucienue onpeneneHHbIX HHTErPaJIoB METOJOM ITPSIMOYTOJIbHUKOB.
Brluucienue onpeneneHHbIX HHTErPAJIOB METOJIOM Tpaneui.
Boruncnenue onpenesneHHbIX HHTErpaioB MeToqoM CUMIICOHA.
PeleHne HeNMMHENHBIX YPAaBHEHUM METOIOM UTEPALIAM.

Pemenne HenuHeHbIX ypaBHEHUN MeTo0oM HproTOHA.

Pemenue HeMMHEMHBIX YPAaBHEHHU METOIOM MOJIOBUHHOTO JIEIEHUS.
Pelienrie HeMMHENHBIX YPAaBHEHUN METOJIOM XOP/I.

Perienue cucteMm TMHEHHBIX aﬂre6pa1/1qec1<1/1x ypaBHeHI/Iﬁ METOOOM Faycca.

. Pemienue cuctem nuHeHbIX anreOpandeckux ypaBHeHUi MeTtoqoM ['aycca ¢ BBIOOpOM ITIaBHO-

IO 3JIEMEHTA.
Pemenue cuctem MMHEHHBIX anreOpandecKuX ypaBHEHUN METOOM ITPOCTON UTEPAIIHH.
Pemenue cuctem TMHEHHBIX anreOpandecKuX ypaBHEHUH METOIOM 3eHaes.

Pemennie cuctemM JMHEHHBIX anreOpanvdecKux YpPaBHEHHH C HCIOIB30BAaHUEM MPUEMOB
CUM-METpHU3aIMHU U peJaKCalu.

3a/iaua HHTEPIOIUPOBAHUS TAOIMYHBIX (QYHKIIMI: TOCTAaHOBKA, METOAbl HHTEPIIOIUPOBAHUSI.

. KycouHo — nnrHelHast ”HTEPIOJISIIUA.
16.
17.
18.
19.
20.

[TonuHOMUATBHAS UHTEPIIOMSIINS.

[TocTpoeHne HHTEpNOISIMOHHOIO MHOrowIeHa Jlarpanxa.

Pemienue 3agaun HHTEPIOIMPOBAHUS TAOIUYHO 3aJaHHBIX (PYHKIUH € TTOMO-

HIbIO CIUIalH — UHTEPIOJISLUH.

3ajaya anmpokCMManuu TAaONMWYHO 3alaHHbIX (QyHKIuE. [locTpoeHue anmpoKCUMUPYIOIIEH
(GYHKIIMM METOJIOM HAaMMEHBIIUX KBaJpPaTOB.

CyTh OJHOIIArOBBIX METOJOB MHTEIPUPOBAHMS OOBIKHOBEHHBIX MU(QEepeHINaIbHbIX ypaBHE-
HUU.

Mertoa Diinepa 4MCICHHOIO UHTETPUPOBAHUS OOBIKHOBEHHBIX MU (EepeHIINATBHBIX YpaBHEHHM
MEPBOTo MOPsAKA — peKyppeHTHas popMyIia, TeOMEeTprudecKas HHTepIpeTalus.
YcoBepiIeHCTBOBAHHBIA MeToA Dilfiepa YUCIEHHOIO MHTEIPUPOBaHUS OOBIKHOBEHHBIX Audde-
pEHLMATIBHBIX ypaBHEHUH NMEPBOro MOpsAKa — peKyppeHTHas (Gopmysa, reoMeTpuyecKas MH-
TeprpeTanus.

Meton Pynre - KyTra 4uCI€HHOTO HMHTErpUpOBaHUS OOBIKHOBEHHBIX AHU(depeHInanbHbIX
ypaBHEHUI NIEPBOTO MOPSAKA.

Ceenenue 3amaun Konm st auddepeHnnanbHbIX ypaBHEHHH 7 - TO MOPSAAKA K HOpMaJIbHOU
cucreMe nuddepeHnaTbHbIX YPaBHEHUI.

Pemenue cuctemsl nuddepeHnanbHbIX ypaBHEHUNH METOI0M Diliepa.

Pemenue cuctemsr qudepeHnnanbHbIX ypaBHEHUH yCOBEPIIEHCTBOBAHHBIM METOZIOM Difiepa.
Pemenue cuctemsl quddepeHnmanbHbIX ypaBHeHUH MeTo oM Pynre — KyTra.

PazHocTHbIe MeTO/IBI perieHus uphepeHIHalIbHBIX YPAaBHEHUH.
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KommiexkT 3apanuii ams
BLIHOJIHeHI/IHpacquHO-Fpa(])I/l‘leCKl/IX
padot (PI'P)no aucimmune _ Yucnennnie

METOJIbI

(HaMMEHOBaHUE TUCLUIIIHHBI)

7

Nel. BpluuciauTh onpeneneHHbld HHTerpal f(2x2 -3x+ cmarom 7 =1
4)dx

1

MCTOdaMH Tpaneuﬂﬁ n CI/IMHCOHa, CPAaBHUTL C TOYHBIM PCHICHUCM.
6

h=1
BbruucnuTh onpenenaeH bl HHTErpal f(x - C Il1arom

1)3dx

MeToaamHu Tpaneuuid 1 CUMIICOHA, CPAaBHUTH C TOYHBIM PELICHUEM.

Ne2. Haiitu Bce jexaliye Ha yKa3aHHOM OTPE3KE KOPHU YPaBHEHUS C OTHOCUTEJILHOM MOTPEIIHO-
cthio 0.0001 ¢ mOMOIIbIO METOIOB, YKa3aHHBIX MPEMOJABATEIIEM.

Bapuanrtel 3a1anui

l. sintx — xcosmx =0, (0 <x <4).
2. e%25xginx +cosx =0, (2 = x =< 10).

3. xsinx-cosx=0, (0=x=<4).

Ne3. Haiitu pemieHne cUCTEMBbI IMHEHHBIX ajireOpandyeckux ypaBHeHU Ax =b . Jlyisg aToro peanu-
30BaTh OIMH W3 ONHUCAHHBIX B paboTe MeTOA0B. BbIOOp HTEpallMOHHBIX METONOB PELIEHUS CUCTEM
JIOJDKEH ObITh OOOCHOBAaH NpEIBAPUTENbHOM MPOBEPKON MAaTpPUIbl CUCTEMbI Ha YCIOBHE CXOIU-
MOCTH. B ciiyyae npuMeHeHus: UTEpallMOHHBIX METOAOB IPUHATH OTHOCUTENIbHYIO PAa3HUILY MEXKIY
COCEHUMHU MPUOIMKEHUIMHU BekTopa pemieHus He 6onee yueM 0.000001. OnieHUTh OTHOCUTENBHYIO
MOTPEIIHOCTh MOJy4YeHHOro pemeHus. Marpuity A u BekTop b B3sTh 110 HOMEpPY CBOEIr0 BapHaHTa,
3aMEHsIs 3HAYEHHUE 77 HOMEPOM CBOETO BapHaHTA.

1-5. (ne5 0 -2 1 0 (1)
|| 0 n+5 0 -2 1| '|1 ||

A=" =2 0 n+5 0 -2, b="n+5

|| 10 —21 02n+50 04|| ||1 ||

\ - ") )

Ne4. Haiitu penieHure cuCTeMbl JIMHEHHBIX alreOpanueckux ypaBHeHUH AX = B TOYHBIM U HTe-

pallMOHHBIM METOJIOM IO COTNIaCOBaHHWIO ¢ mpemnogaBateneM. OIeHUTh aOCONIOTHYIO W OTHOCH-
TEJIBHYIO TOTPEIHOCTH IPHOIMKEHHOTO pemenus. Marpuity 4 u Bektop B 3anarh B BHIE

a b c d e\ /yx 7
(babcd(x%\



A |

5
\ JU) L)

3HaueHust BXOOAIIUX BEJINYNH B3ATh U3 T36J'II/IHI)I, 3aMCHAA 3HAYCHUC 77 HOMEPOM CBOCTO BapHaHTaA.



p+l

Bapuanr | A |b c def| G
Nel-Ne5 | n+ |0 | -2/ 0/ 1|1 | nt

5 5
No6-NelO | nt |2 1,002 | nt
5 5
Nell- n |4 0/ 0/2(3| N
Nel5
Nelé6- n+ |6 2/1/11/4 | nt+
Ne20 5 5
No21- nt+ |8 4121215 | nt+
Ne25 5 5
Ne26- n+t [10| 8 3/0|5 | nt+
Ne30 5 5

NeS. ®ynxumio y = f(x), me f(X) neBas wacth anreGpandeckoro ypaBHeHus u3 3axanus Ne2,

3a/1aTh TaOMU4HO ¢ maroM (5-9 Touek) Ha OTpe3Ke MOMCKa KOpHEW B yKa3zaHHOW paborte. Burumc-
JUTh 3HaY€HUs TaOJIMYHO 33JaHHOM (PYHKIMM C IIaroM, KOTOPBIA B JECATh pa3 MEHbILE IIara u3-
MCHCHHA aprymMcHTa IIpu TaOJIUYHOM 3aJlaHuN (1)YHKIII/II/I, C MMOoMOHIIbI0 ABYX MCTOAOB MHTCPIIOJIA-
uu. [loctpouts rpaduku ommOOK HHTEPIIOALUH.

Ne6. C momouiplo MeTojla HaMMEHBIIMX KBAJApPaToOB HAWTH HAMIYYIIyl HOPUOMMKaoUlyro (yHK-
LU0 Ui TaOJIMYHO 3a/laHHOM QyHKUMU. B KauecTBe KOOpAMHATHBIX (YHKIMM HMCIIOJIB30BaTh IO-

JJMHOMBI P1 = 1,([)2 = A1) = x?. BeIUHCINTh «HAMMEHBIINE KBagpaTbD». ConocraBUTh noiy-
X,

YCHHBLIC PE3YJIbTAThI C aHHPOKCHMaHHCﬁ Sa,Z[aHHOﬁ Q)yHKHI/IOHaHBHOI}’I 3aBUCHUMOCTHU KBaHpaTHOﬁ

napabonsl P(x) =a +a x+a x2
0 1 2

Ne7. BeinonHuth ynciieHHoe penienue 3aaaun Komm Ha otpeske [0,4] ¢ marom 0,1 metomom Dii-

Jepa ¥ MOAU(UIIMPOBAHHBIM METOIOM Diiniepa u OLICHUTB IIOTPENIHOCTD BBIYMCJICHHI.
{ y=2y+4x
»(0)=0

Kpurepuu ouenkmn:

- OLICHKA «3a4TE€HO» BBICTABIISACTCS CTYACHTY, €CIIM OH PETYJISIpPHO B TEUCHHE CEMecTpa IMpeICTaB-
JISL1 PEIICHUS 3a/1a4, BBITIOJIHUI MOJIHOCTHIO BCE 3a/IaHUS U MX 3aIlIUTUI, OTBETHUB HAa BOMPOCHI Ipe-
oIaBaTelIs; 9
- OLICHKA «HE 3aYTEHO» BBICTABIISICTCS CTYJEHTY, €CIIM OH HEPETYISIPHO B TE€UCHUE CEMEeCTpa Mpej-
CTaBJISIT PEUISHUS 3aJ1a4, BBITIOJHUJ 3aJ]aHUsl HE TIOJTHOCTBHIO MJIM BOOOIIE HE MPEACTABISUT PAOOTHI



Ha MPOBEPKY, IOMYCKAET CYLIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIPOCHI IPEIO1aBaTellsl.
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