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1. Ilean ocBOeHHUSI TUCHUILIUHBI

K 0CHOBHBIM LeJISIM OCBOEHUS AUCUUILIMHBI «YHUCIEHHBIE METOABD) CIEAYET
OTHECTHU:

- BOCIIUTAHKE Y CTYJIEHTOB OOIIIell MaTEMaTUYECKON KyJIbTYPHI;

- IpUOOpETEHNE CTYACHTAMH ITUPOKOr0 Kpyra MaTeMaTHYeCKUX 3HaHUH, yme-
HUM U HaBBIKOB;

- pa3BUTHE CIIOCOOHOCTH CTYJEHTOB K MHAYKTUBHOMY U JI€AYKTUBHOMY MBIII-
JICHUIO Hapsy C Pa3BUTHEM MaTEMaTUUYECKON HHTYULINH;

- YMEHHE CTYJICHTaMHU Pa3BUBATh HABBIKM CAMOCTOATEIBHOTO M3YUYECHUS Y4eO-
HOM Y HAay4YHOW JINTEPATYpPBI, COAECPKAILEH MATEMATUUYECKUE CBEICHUS U PE3yJIbTa-
ThI;

- MIOATOTOBKY CTYACHTOB K JESATEIBHOCTH B COOTBETCTBUU C KBATH(PUKAIIUOH-
HOM XapaKTEepUCTUKON HHXKEHEpa M0 HaIpaBJICHHIO, B TOM 4ucie (HOpMHUPOBAHUE
YMEHHUH HCHOJIb30BaTh OCBOCHHBIE MAaTEMaTHYECKHE METOJibl B MPO(eCcCHOHATBLHON
NEATEIBHOCTH.

K 0CHOBHBIM 3aga4amM OCBOCHHs AUCLUIUIMHBI «YUCIEHHBIE METOIBD» Clle-
IyeT OTHECTH:

- OCBOEHHUE CTYyJICHTAaMU OCHOBHBIX MOHSATUH, METOJOB, (HOPMHUPYIOIIUX 00-
IIYI0O MaTEMaTUYECKYI0 MOJATOTOBKY, HEOOXOAUMYIO JUIsl YCHEIIHOTO PEIICHUs Mpu-
KJIAJIHBIX 33]1a4;

- (dopMupoBaHUE Yy CTyJeHTa TpeOyemoro Habopa KOMIIETEHIIUM, COOTBET-
CTBYIOUIMX €r0 HANpaBJICHUIO MOATOTOBKU M 00€CIIEYMBAIOIIMX €r0 KOHKYPEHTOCHO-
COOHOCTH Ha PBIHKE TPY/A.

2. Mecrto qucuuiuiuHbl B cTpykrype OOII cnenuanurera

Huctumnnaa «YuCIIeHHbIE METOIBI» OTHOCHTCS K 00s13aTCILHOM YacTH OJIOKa
muctuuiuinH b1. Ee uzydyenue obecneuynBaeT n3ydeHue JUCIIUTIINH:
- pusuka;
- TEOPETUYECKAsI MEXAHUKA,;
- COIPOTHUBIICHUE MaTEPHUAJIOB;
- HaJIS)KHOCTh MEXaHUUYECKHUX CHUCTEM.

3. Ilepeyenn MIAHUPYEMBIX Pe3yJbTATOB 00y4eHHsl 10 TUCHHUILIINHE,
COOTHECEHHbIC C IUIAHMPYEMbIMH Pe3yJbTATAMHM OCBOCHHS 00pa30BaTeJIbHOH
NporpaMmblI

B pe3ynbrare ocBOCHHS TUCHUIUIMHBL y oOydarouuxcs GOpMUPYIOTCS CIEAYIOIINE
KOMITETCHIIMM U JIOJDKHBI ObITh JOCTUTHYTHI CJICIYIONIUE PE3yJIbTaThl O0yUYeHUS Kak
sTan GOPMHUPOBAHUS COOTBETCTBYIOIINX KOMITCTCHITHIA:

Kon B pesyabTare ocBoeHus1 00- IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB
KOMIIeTCHIIUH pa30BaTeIbHON MPOrpaMMbl 0o0y4eHusI O AUCHHILINHE
00yuaruuiicst 10J1KeH 00-




JaaaTb

OIIK-2 Cnocoben
pemarb mpodeccu-
OHAIILHBIC 3374 C
UCTIOJIb30BaHUEM
METOJIOB, CIIOCOOOB
U CPEJCTB TOIy4e-
HUS, XpaHEHUS U
nepepaboTKH  WH-
bopmanuu; uc-
MOJIb30BaTh WH-
dbopMalMoHHBIE |
nuQpoBbIE  TEXHO-
JoruM B mpodeccu-
OHAJIIBHOM JIesITelb-
HOCTH

HNOIIK-2.1. 3HaeT MeTOIHI,
CHOCOOBI M BO3MOXKHOCTH TIpe-
o0pa3oBaHMsl TaHHBIX B HH-
dhopmaruto;

NOIIK-2.2. Ymeer paboTath B
KauyecTBE MOJIb30BaTeNs Mep-
COHAJILHOTO KOMITBIOTEPA;
HMOIIK-2.3. Baageetr meTona-
MU aHaJIM3a U 00001IeHus pe-
3yJbTaTOB PacyYETOB.

3HATD:

® aKTyaJbHBIC MPOOJIEMBI COBPEMEHHOIO
HAyYHOTO U TEXHHUYECKOI'O Pa3BUTHS, PH-
nocodckue MpOOJIEeMBI CaMOPa3BUTHUSL U
camMopeaM3ali 4ejoBeKa B 00JacTH
MaTeMaTHKH M TEXHUYECKUX HAyK

yMeThb:

® a0CTPAaKTHO MBICIUTh, 0000IIATh, CUCTE-
MaTH3HPOBATh M aHAJIM3UPOBATH IOJIY-
YCHHYIO HH(POPMAITHIO

BJIA/IETh:

® Ha OCHOBE OCBOCHHUS OCHOBHBIX ITOJIOXKE-
HUM, 3aKOHOB M METOIOB BBIYHCIIHTEIIb-
HOM MaTEMAaTHKH BJAJEeTh CIIOCOOHOCTHIO
K caMOOOpa30BaHUIO U HMCIIOJIb30BAHHIO B
MPAaKTUYECKOM JIEATEIIbHOCTH HOBBIX 3Ha-
HUU U YMEHUU

4. CTpyKTypa " coepkaHue TUCHUILTHHbI

OO6mast TpyI0eMKOCTh TUCIUIUIMHBI COCTABIISIET 3 3aUeTHbIC eauHMII, T.¢. 108
akageMuyecknx yacoB (13 HuX 100 yacoB — caMocTosiTeNbHAs padoTa CTYIEHTOB).
Paznensl aucummnuasl «YuCIeHHbIE METOABD» H3y4yaloTcs Ha 3 Kypce B 5 ce-

MECTpE.

[Ipu 5TOM Ha JEeKIUU OTBOAUTCS 4 yaca, Ha MPAKTUYECKUE 3aHATUS OTBOJAUTCS
4 Jaca, Ha caMOCTOsITeIbHYI0 padoTy — 100 vacos.

CtpykTypa U cofepkaHue AUCIUIUIMHBI «YUCIEHHbIE METOABI» MO0 CPOKaM U
BUJIaM paboThl oTpakeHsl B [Ipunoxkenun 1.

Copepxanue pa3iesioB IMCIUATIIHAHBI

Pa3nen. YUuncieHHbIe METOAbI pPeICcHUA PA3JINIHBIX MATCEMATHYCCKHUX 3a1a4

Tema 1. Boluucnenue QpyHKUMNA, aOCONIOTHBIE U OTHOCHTENILHBIE TTOTPEIIHO-
CTH UX BBIYMCIICHMS. Boluncienue onpeneneHHbix nHTerpaioB. Ksaapartypusie dop-
MyJIbl CPETHUX MPSAMOYTOJIBHUKOB, Tpanennii, CUMIICOHA.

Tema 2. YuncieHHOE pellIeHUE HEIMHENHBIX ypaBHEHU. MeToabl mocnenoBa-
TEJILHOTO YTOYHEHUS 3HAaYeHUs! KopHs (uTepauuid, HproToHa) U AesieHus oTpeska Io-
nonaM. OLeHKa MOTPEIIHOCTH PENIECHUS.

Tema 3. Pemenue cucreMm JMHEHHBIX anreOpandyeckux ypaBHeHUU. Meron
I'aycca. UtepanmoHHbIE METOABI PELLICHUS.

Tema 4. WurepnonupoBaHue TaOIMYHO 3aAaHHBIX (QyHKIMi. JIuHeiHas WH-
tepnosisnus. UHTeprionsiiionnbiit nonuuoM Jlarpamxka. KyOnueckue criyaitHel.

Tema 5. Anmpokcumariusi TaOJIUYHO 3aIaHHBIX (DYHKITUI METOIOM HAMMEHb-

KX KBAaJApaToB.

Paznen «YucaeHHbie MeTOabI petieHus Tu(PpepeHuaabHbIX YPABHECHUID)




Tema 6. Pemenne 3amaun Komm i oObIkHOBEHHBIX UG depeHIInaTbHbIX
ypaBHEHHI mepBoro nopsiaka. Meron Dinepa, MoaupuIIMpOBaHHBIA MeTOJ Diliepa,
meton Pynre-Kyrra. Pemenue 3amaun Komm st 0ObIKHOBEHHBIX JU(depeHInaIb-
HBIX YPABHEHHU BBICHIUX MOPSAKOB U HOPMAIbHBIX CUCTEM OOBIKHOBEHHBIX Audde-
PEHLIHUAIBHBIX YPABHEHHI.

Tema 7. Kpaevie 3amaum s auddepeHIHATbHBIX YpaBHEHUH MeTton
cTpenibObl. KOHEYHO — pa3HOCTHBIE allPOKCUMAIMU MPOU3BOJHBIX. MeToa MporoH-
KM PELICHUS PA3HOCTHBIX YPaBHEHUM.

Tema 8. Pemenue ypaBHEHMI B 4aCTHBIX MPOU3BOJHBIX METOJOM CETOK.

5. Oﬁpa3OBaTeJIbHLIe TEXHOJOTHH, IPUMECHACMBIC ITPU OCBOCHHUU TUCHHUIIJIUHBI

MeTonuka mpenoaBaHus TUCIUILTAHBI « UUCICHHBIC METOABDY M Pealh3aIius
KOMITETCHTHOCTHOTO TOJX0Jla B M3JIOKEHUU M BOCIPHUATHU MaTepraja MmpeaycMmar-
PUBAIOT KCIIOIB30BAHUE CIIEAYIONUX aKTUBHBIX U MHTEPAKTUBHBIX (HOpPM IMpoBee-
HUS TPYIIOBBIX, MHAUBUAYAIbHBIX, ayAUTOPHBIX 3aHATUA B COUYETAHHM C BHEAY/IU-
TOPHOU pabOTOM C 1eNbI0 (POPMUPOBAHUS U PA3BUTHS MPOPECCUOHAIBHBIX HABBIKOB
00yJaroImMXCs:

— 3allliTa U WHIUBUIYAIbHOE OOCYXKIEHUE BBITIOJIHAEMBIX ITAOB PacYETHO-
rpaduueckux pador;

- TMPUBJICYCHHE JIYUIIUX CTYJEHTOB K KOHCYJIbTHPOBAHUIO OTCTAIOIINX.

— MIPOBEICHNE MHTEPAKTUBHBIX 3aHATHHA 1O MPOIEAYPE MOATOTOBKUA K MHTEP-
HET-TeCTUPOBAHMUIO Ha caiiTax: i-exam.ru, fepo.ru;

— WCIOJIb30BAaHUE WHTEPAKTUBHBIX (DOPM TEKYIIET0 KOHTPOJsA B GopMme aymu-
TOPHOT'O ¥ BHEAYUTOPHOTO HHTEPHET-TECTUPOBAHUS,

WUTOTOBBIN KOHTPOJIb COCTOWT B YCTHOM 3a4eTe M 3K3aMEHE 10 YMCICHHBIM METOAaM
C YYETOM Pe3yJIbTaTOB BBITIOJHEHUS CAMOCTOSTEIBHBIX padoT.

VY enbHBIA BEC 3aHATHI, TPOBOJUMBIX B MHTEPAKTUBHBIX (DOpMax, OIpeesieH
TJIaBHOM II€JIbI0 00pa30BaTeNIbHON MPOTPaMMBbI, OCOOEHHOCTHIO KOHTHHTEHTa 00Y-
YaIOUUXCS U COJEp>)KaHUEM JUCIHUIUINHBI «YHUCIIEHHbIE METOAB» U B I[EJIOM TIO JIHC-
nurnHe cocTaBisieT 50% ayUTOPHBIX 3aHATHN.  3aHATUSA  JICKIIMOHHOTO  THUIIA
cocTaBisitoT 67 % oT 0ObemMa ayTUTOPHBIX 3aHSATUH.

6. OeHOYHBIE CpeaCcTBa IS TEKYLIero KOHTPOJIsl yCIIeBaeMOCTH, IPOMEKYTOY-
HOM AaTTECTALMH IO MTOraM OCBOCHHUSI JIMCHHUILUIMHBI M y4eOHO-MeTOAN4YecKoe
o0ecrnevyeHne CaMOCTOATEILHON PadoThI CTY/ICHTOB

B npouecce o0ydeHuss Ha TPETHEM KypCe MCIOJb3YIOTCS CAEAYIOIIHNE OI[EHOY-
Hble (POPMBI CAaMOCTOSITEILHON PabOThl CTYJEHTOB, OIICHOUHBIE CPEJICTBA TEKYIIETO
KOHTPOJISl yCTIEBAEMOCTH M TPOMEXKYTOUHBIX aTTeCTAIUH:

- IBe pacyeTHO-rpaduyeckre padoThbl
PacuerHo-rpadpuyeckasi padbora Nel

Kpatkoe conepxanue pabOThI:



UucneHHoe penieHre TUMOBBIX MHKEHEPHBIX 33/1au: BHIYMCICHUE ONMPEACICHHBIX UH-
TErpajioB, pellieHuEe HEIUHEHHBIX YpaBHEHUM, pEllIeHe CUCTEM JIMHEHWHBIX anreOpa-
MYECKUX YpaBHEHUM, PEeIICHHE 3aa4 HHTEPIOJSALNUN U alllIPOKCUMAIUU (DYHKIIUM.

PacuerHo-rpadpuyeckasi padGora Ne2

Kpatkoe conepxanue pabOThI:
UucieHHOe UHTETpUPOBaHKE OOBIKHOBEHHBIX MU(D(epeHIINaTbHbIX YpaBHEHUH Mep-
BOT'O MOPSJIKA U CUCTEM OOBIKHOBEHHBIX AU depeHIInanbHbIX YpaBHEHUH.

O1eHOYHBIE CpENICTBA TEKYIIET0 KOHTPOJS YCHEBAEMOCTH BKJIIOYAIOT KOH-
TPOJIbHBIE BOMPOCHI M 3ajaHusi B opme OJJAaHKOBOTO TECTUPOBAHMS JJISI KOHTPOJIS
OCBOEHHS 00yYarOIIMMHUCS pa3eI0B JUCHUIUIAHGI, TpueM PT'P.

OO6pa3ubl TeCTOBBIX 3ajanuii, 3ajanuii PI'P, KOHTpOJIbHBIX BOMPOCOB U 3aja-
HUW JIJ1 IPOBEJICHUS TEKYIIEr0 KOHTPOJIA, OUJIETOB K 3adeTy InpuBeacHbl B [Ipuio-
JKCHHUH 2.

6.1. ®OHJ OLIEHOYHBIX CPEACTB /IJI5 MPOBeIeHUsI MPOMEKYTOUHOM
aTTecTAaluU O0YYAIOIIUXCS MO0 JUCHUIINHE « UMCc/IeHHbIEe METOAbD)

6.1.1. IlepedyeHb KOMIETEHIINI C YKa3aHUEM ATANOB UX (POPMUPOBAHUS B IIpOIIECCE
OCBOCHHMS 00pa30BaTEIHLHOM MPOTPAMMBI.
B pe3ynbraTe 0CBOCHUS TUCHUILIMHBI (POPMUPYIOTCS CIEAYIONINE KOMIIETCHIIUN

Kon B pe3yabTare ocBOeHHUs1 00pa30BaTEJIbHON MPOrPaMMbl 00y4ar0 LU Cst
Komnerennun H0JIKeH 00J1a1aTh
OIlK-2 Crnoco0eH pemath npoQeccuoHaNbHbIE 33a4d C HCTIOIh30BaHHEM METO/I0OB,

CII0CO0OB U CPEJCTB MOJIYUYEHUSI, XpPaHEHUS U iepepaOoTKu MH(OpMaIuu; 1c-
M0JIb30BaTh UH-(POPMAIIMOHHBIE U LIU(POBBIE TEXHO-JIOTUH B Npodeccu-
OHAJILHOU NIEITEILHOCTU

B npouecce ocBoeHus: 00pa3zoBaTeNbHOM MPOrpaMMbl TAHHBIE KOMIIETEHIIUH, B
TOM YHCJIE€ UX OTAEJIbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS MOITAMHO B XOAE OCBOCHHUSA
0Oy4aronIMMUCS TUCUUILIMH (MOAYJIEH), MPAKTUK B COOTBETCTBUU C YYEOHBIM ILIa-
HOM U KaJIeHJAapHbIM IpapukoM yueOHOro rpoiecca.

6.1.2. Onucanue noka3aresieil 1 KpUTepueB OLEHUBAHUS KOMIIETEHIMI,
(hopMUpPYyeMBIX N0 UTOTaM OCBOEHNS AUCHUIIUHBI, OTICAHUE
IIKAJ OlleHNBAHUA

[Toka3zaTenem OLEHUBAHUS KOMIIETEHIIMM Ha pa3jM4HbIX dTanax ux (GopMHpO-
BaHMS SIBJIAETCS JOCTHKEHUE 00YUYaIOIUMHUCS MJIAHUPYEMBIX PE3yJbTaTOB O0yUCHUS
10 TUCUUILIINHE.

OIIK-2 Cmnoco6en pemarth npogecCHOHAJbHBIE 32/1a4H ¢ HCMOJIb30BAHNEM METO/I0B, CIIOCOO0B M CPEICTB
MOJIy4YeHHs, XPAHEHHS U NepepadoTKu MH(OPMAIMHU; HCI0JIb30BATh HH(OPMALIMOHHBIE U IU(POBbIE




TEXHO-JIOTHH B IPO(eCcCHOHAIBHO AeATeJbHOCTH

Kpurepun oneHuBanus

IToka3arenn
2 3 4 5

3HATh: OOyuaromuiicst  aeMoH- | OOyJaromuiics Jie- OO0yuarommiics OO6yuarommiics
aKTyaJIbHBIC CTpUPYET TOJTHOE OTCYT- | MOHCTPHUPYET HEMOJ- | IEMOHCTPUPYET JIEMOHCTPHPY-
mpoOJIeMbl  CO- | CTBUE WM HEJAOCTAaTOY- | HO€ COOTBETCTBUE JOCTaTOYHO TJIyOOKHE | €T IMOJIHOE CO-
BPEMEHHOT'O HOC COOTBETCTBHE 3HA- | 3HAHUU MpoTrpamme: 3HAHUA OTBETCTBHE
HAy4YHOTO W | HOUH ~ KOHTPOJHMPYEMBIX | JOMYCKAIOTCS OMIMO- | KOHTPOJIUPYEMBIX 3HAHUU TIPO-
TEXHUIECKOI'O pa3aesioB MaTEeMAaTHKH: KH, IPOSIBIIICTCS HE- | pa3felioB  JUCIHILIK- | TpaMMe JTUC-
pa3BuTHsA, (U- | HE CIOCOOCH apryMeHTH- | JOCTATOYHOE, T0- HBI, OTBEYAeT Ha BCE | IUIUIMHBI,
nocodckue POBaHHO U TIOCIIENOBA- | BEPXHOCTHOE 3HAHWE | BOIPOCHI, B TOM YHCJIE | JIOTHYHO U ap-
npoOJIeMbl  ca- | TEJIBHO M3JIaraTh MaTepU- | TCOPUH, CYTH METO- JOTIOJTHUTEIbHBIE. B | rymeHTHpO-
MOpAa3BUTHsI U | aJ, HEIIPaBWJIBHO OTBeYa- | JOB. [l mOMydeHus: | TO K€ BpeMs NpU OT- | BAHHO OTBEYa-
camopealnsa- €T Ha JONOJHHTENBHBIC | IPABHJIBLHOIO OTBETA | BETE JOMYCKAaeT HECy- | €T Ha BCE BO-

MU YEIOBEKA B
obmacTM Mare-
MAaTHKA W TeX-
HUYECKUX HAYK

BOIIPOCBHI  WJIA
HACTCA C OTBETOM

3aTpya-

TpeOyIOTCS yTOUYHSI-
IOIIKE BOIIPOCHI.

HICCTBCHHBIC IIOIpCII-
HOCTH HJIM AA4€T HCOAO0-
CTaTO4YHO ITIOJIHBIC OT-
BCTHI

MPOCHI, B TOM
YHCJIE JOMOJI-
HUTEJILHEIC,
MMOKAa3bIBAET
BBICOKMH ypO-
BEHb TCOPETH-
YeCKOil IoATOo-
TOBKH

yMeTh:
a0OCTpaKTHO
MBICTTUT,
0000mars, CcH-
CTeMaTH3UpPO-
BaTh W aHAJIH-
3UpOBATh MOIY-
YEHHYIO WH-
dopmanuio

OOyuaromuiics MoKasbl-
BaeT HEAOCTATOYHOE
YMEHUE IPUMEHSTD TEO-
PHIO K PEIICHUIO TIpeiyia-
raemsbIX 3a/1ay, 1I0IyCKaeT
rpyOble OIIMOKY MpH pe-
IICHHUH 3aJ1a4 UJIH BOOO-
11e peleHus 3a1a4 OT-
CYTCTBYIOT, HEIPABUIIBHO
OTBEYaeT Ha JOMIOJIHU-
TEJbHbIE BOIPOCHI, CBSI-
3aHHBIC C U3yYaBITUMUCS
B Kypce MaT€MaTUYECKH-
MH METOJaMHU B MOJEIs-
MU WJIM 3aTPYIHSETCS C
OTBETOM

OO6yuaromuiics ne-
MOHCTPHUPYET HEIOJ-
HO€ COOTBETCTBUE
CHEAYIOUIUX YMEHUM:
pelieHue 3aaa4, yme-
HUE TI0JTb30BaThCS
pa3IMYHBIMU MaTe-
MaTUYECKHUMH METO-
namiu. B pemenun 3a-
71aq MOT'YT COZIep-
KaThCsl TpyObIe
OLIMOKH, MPOSIBIISIET-
Csl HEJIOCTaTO4YHOE
YMEHHE TPUMCHSITH
TEOPHIO K PEIICHUIO

npeajaracMabIxX 3agad.

OO6yuaromuiics ne-
MOHCTPHUPYET YaCTHY-
HOE COOTBETCTBUEC
CIIEIYIOIUX YMEHHM:
IPUMEHSTH TEOPETH-
YECKUE METOIBI K pe-
IICHUIO 3a4a4. Y Me-
HHSI OCBOEHEBI, HO JI0-
MyCKAIOTCs HE3HAUU-
TeJIbHBIC OIINOKH, He-
TOYHOCTH, 3aTpy/IHE-
HUS TIPH PEIICHUU 3a-
Jlay, He BIUSIONIAE HA
o0t X0 peneHus

Obyuaromuiics
JIEMOHCTPHPY-
€T YMEHHE
MIPUMCHSITh
TEOPHIO K pe-
IICHUIO TIPe/I-
JIaraeMbIX 3a-
1ad, IPaBHITb-
HO M IIOJIHO
CTPOUTH pe-
[IIEHUs MaTe-
MaTHYECKHAX
3aga4d. CBo-
00/IHO oTepu-
pyet npuobpe-
TEHHBIMH YME-
HUSIMU, TIPU-
MEHSET UX B
CUTYaIUsIX T0-
BBIIIIEHHOH
CJII0’KHOCTH.




BJIA/I€Th:

Ha OCHOBE
OCBOCHUS OC-
HOBHBIX I10J10-
JKCHMI, 3aKOHOB
1 METOJOB BBbI-
YHUCIUTEIbHON
MaTeMaTUKHU
BIIAJICTh CIIO-
COOHOCTBIO K
camoo0OpasoBa-
HHIO M UCIIOJIb-
30BAHUIO B
MPAKTUYECKOU
eI TeIbHOCTH
HOBBIX 3HAHUH
U YMEHUHI

OOyuaromuiics He Biaje-
€T WM B COBEPILECHHO
HEJIOCTAaTOYHOM CTEIICHHU
BJaJIeeT

HaBBIKAMHU TPUMEHEHUS
TEOPETUYECKOTO
arrapara v pa3andHbIX
MaTeMaTHYECKUX
METOJIOB K PELICHUIO
3amaq

OOyyarommwiicst Bna-
JIleeT MaTeMaTHJe-
CKHMMHU METOJIaMH B
HEIIOJIHOM 00BEME,
JOITYCKAIOTCS 3HAYH-
TeJIbHBIE OLINOKH,
MIPOSIBIIIETCS HEMIO-
CTaTOYHOCTH BIIaJIC-
HHUS MaTeMaTHYSCKOM
TEXHHKOM, UCIIBITHI-
BacT 3HAYMUTEIIHHBIC
3aTPyAHCHUS TIPH
MIPUMECHEHUU HABHI-
KOB B HOBBIX CHUTYa-
LHSIX.

OO6yuaromuiics 49a-
CTUYHO BJIaJICET pas-
JUYHBIMA YUCJICHHBI-
MU METOJAaMH, HABBIKU
OCBOEHBI, HO JI0ITyC-
KAIOTCSl HE3HAUYUTEIb-
HbIE OIIMOKHU, HETOY-
HOCTH, 3aTPYAHEHUS
MPU aHATUTHYECKUX
onepanusx, NepeHoce
YMEHUH Ha HOBBIE, HE-
CTaHJapTHbIE CUTYa-
LIUH.

OOyuarormmiics
B IIOJIHOM 00Bb-
eMe BIIaJIeeT
pa3IUYHBIMHU
YUCIIEHHBIMU
METOIAaMH,
cBOOOJIHO
MPUMEHSET
MOJTy4CHHBIC
HaBBIKU B CHU-
Tyanusix mo-
BBIIIICHHOM
CII0KHOCTH.

[Mxana OLCHHUBAHUA PC3YJIbTATOB HpOMe)KYTO‘{HOﬁ aTTeCTali U €€ OIIMCAHHUE:

dopmMa IPOMEKYTOYHOM ATTECTALMM: IK3aMEH.

[IpomexxyTouHas arrectanus oOydaromuxcs B (Gopme 3Kk3ameHa MpOBOIUTCS
M0 pe3yjibTaTaM BBIMOJHEHUSI BCEX BHUAOB Yy4eOHON pabOThI, MPEIyCMOTPEHHBIX
y4eOHBIM IUIAHOM I10 JIAaHHOW JUCIMIUIMHE, IPU 3TOM YYUTHIBAIOTCS PE3YJIbTATHI Te-
KYILIETO KOHTPOJISI yCIIEBAEMOCTH B T€UeHHE ceMecTpa. OLeHKa CTENEeHU JOCTUKECHUS
00yYaIOIMUMUCS TIIAHUPYEMBIX PE3YJIbTaTOB O0YUECHUS MO JUCHMILUIMHE MPOBOIUTCS
MPENOIABATENIEM, BEIYIIMM 3aHITUA M0 JUCIUILIMHE METOJOM SKCIEPTHOU OLICHKH.
ITo uToram nMpoMeKyTOUHOM aTTECTAlUU MO JUCIUILIMHE BBICTABJISECTCS OLIEHKA «OT-
JIMYHOY, «XOPOLIO», «YIOBIETBOPUTEIBHO» WU «HEYIOBIECTBOPUTEIBHO.

IIkana oueHNBaHUA

Onucanune

BremmonHensl Bce BUAbl y4eOHOUM paOOTHI, MperycCMOTPEHHbBIE
y4eOHbIM TUTaHOM. CTYIEHT JEMOHCTPUPYET COOTBETCTBUE 3HA-
HUH, YMEHHI, HABBIKOB MOKAa3aTelsM, MPUBEICHHBIM B TaOJIu-
1ax, OMNEpUpPyeT NPHOOPETEHHBIMH 3HAHHUSMHU, YMEHUSIMH,
HaBBIKAMH, MIPUMEHSIET UX B CUTyalUsX MOBBIIIEHHON CIOXHO-
ctu. [Ipu 3TOM MOTYT OBITH AOMYIICHBI HE3HAYUTEIBHBIC OITHO-
KM, HETOUHOCTH, 3aTPYAHEHUS PHU NEPEHOCE 3HAHUM U YMEHUM
Ha HOBBIC, HECTAHIaPTHBIC 3aa9H.

BeimonHens! Bce BuAbl y4eOHOH paOOThI, MperycMOTPEHHbIE
yueOHbIM Tu1aHOM. CTY/IEHT JEMOHCTPUPYET COOTBETCTBHE 3HA-
HUM, YMEHHI, HAaBBIKOB IMOKAa3aTelsiM, MPUBEJCHHBIM B TaOIu-
ax, OInepupyeT NPUOOPETCHHBIMH 3HAHUSAMH, YMEHHSIMH,
HaBbIKAMHM. B TO ke BpeMs Ipu OTBETE JAOIYCKAET HECyIlle-
CTBEHHBIEC IIOTPEIIHOCTH, 3aJayd pellaeT C HeI04YeTaMHu, HeE
BIIUSIIOLIMMH Ha OOLIUI XO/1 pelIeHusl.




BremonHeHsl Bce BUIBI y4eOHOUH pabOTHI, MpenyCMOTPEHHBIE
yueOHbIM Tu1aHOM. CTYZIEHT IEMOHCTPUPYET COOTBETCTBUE 3HA-
HUH, YMCHHI, HABBIKOB ITOKA3aTelsiM, MPUBEICHHBIM B TaOJIH-
1aX, ONEepUpyeT MPUOOPETEHHbIMH 3HAHUSIMH, YMEHHUSIMHU,
HaBbIKaMu. Ho moka3bIBaeT HermyOOKHe 3HAHMS, TIPU OTBETE HE
JIOIYCKaeT TIpyObIX OIIMOOK WM NPOTUBOPEUHil, OJHAKO B
(GbOpMyIMPOBaHUM OTBETA OTCYTCTBYET JOJKHAS CBSI3b MEXKIY
aHaJIM30M, apryMEeHTallMed U BbIBOJIAMHU, B PEIICHHUH 3a/1a4 MO-
TYT coiepKaTbes rpyobie ommOku. [{ist momydeHus: mpaBUIIbHO-
ro OTBeTa TPEOYIOTCS YTOUHSIONINE BOPOCHI.

Y 10BIETBOPUTETILHO

He BoinonHeH oauH win Gojsiee BUIOB yueOHOW paboThl, Ipey-
CMOTPEHHBIX y4eOHBIM IUTaHOM. CTYIEHT JEMOHCTPUPYET He-
IIOJIHOE€ COOTBETCTBUE 3HAHUM, YMEHHI, HABBIKOB M1OKA3aTENM,
HeynosnersopurenbHo NPUBEJICHHBIM B Ta0IMIAX, JOMYCKAIOTCS 3HAYUTEIbHBIE OLIHO-
KM, MPOSIBISETCS OTCYTCTBUE 3HAHUM, YMEHUI, HABBIKOB IO psi-
Jly TOKa3aTresel, CTYJAEHT WCIBITHIBAET 3HAUUTEIbHBIC 3aTPY-
HEHUs [IPU ONIEPUPOBAHUU 3HAHUSIMU U YMEHUSIMU.

@oHbI OLEHOYHBIX CPEICTB MPeEICTABJIECHbI B NMPUWJIOKEHUH 2 K padoyei
nporpamme.

7. YueOHO-MeTOAUYeCKOe M HHPOPMALIMOHHOE O0ecnevyeHne TUCIUIINHBI
a) OCHOBHAs JHUTeparypa:

1. boiikoB C.H., boiikoBa I'.B., Koran E.A. Marematnka. YuciieHHBIE METOMBI.
M.: N3n-Bo «BUIIO, 2017. 74 c.

2. JlomaannpiH E.A., ®ponos A.b., bioxuna B.®. Uucnennsie Meroapl. PacueTs B
cpene MATLAB s1emMeHTOB aBTOMOOMIIBHBIX KOHCTpYKIuii. M.: MAMU, 2013.

3. bepkoB H.A., Munocues B.b., [Tymkaps E.A. Kypc MaremaTuku nmist TexHU4e-
CKHMX BBICIIMX Y4Y€OHBIX 3aBefeHud. YueOHoe mocoodue. Yacte3. M.: MI'Y,
2012. https://e.lanbook.com/

0) 1OMOJIHMTEIbHAS JIUTEepaTypa:

1. banakupeB FO.I'. Uucnennsie metonpl. Pacuetsr B MICROSOFT EXCEL 2000
IPU  KCCIICIOBAHUM aBTOMOOUIIBHBIX KOHCTpyKIWW. Koucmekt mnekmuit. M.:
MI'TY «MAMWM», 2007.

2. Kupees B.U., Ilantenees A.B. UucnenHsie MeTOABI B IpUMEpPax M 3agavax. M.:
Briciias mkoma, 2004.

3. TlupymoB VY.I'. Uucnennsie MmeTo s, 2-¢ u3d. M.: [poda, 2003. 224 c.

B) IPOrpaMMHOe o0ecrnevyeHne 1 MHTePHET-PeCypChl:

KoMmmproTepHBIe K1acChl yHUBEPCHUTETA.
WHTEepHET-pECYpPCHl BKIIIOYAIOT Y4eOHO-METOAMYECKUE MaTepHajbl B DIIEK-
TPOHHOM BHje, MpeAcTaBlIeHHbIe Ha caiite mospolytech.ru B pasaene: «llentp Mma-
TemaTryeckoro obpasosanus» (http://mospolytech.ru/index.php?id=4486);



https://e.lanbook.com/

BapuaHTbhl KOHTPOJBHBIX 3aJaHUN MO AUCHMUIUIMHE MPEICTABICHBI HA CalTax:
http://i-exam.ru, http:// fepo.ru.
[Tonesnsle yuyeOHO-METOAMYECKHE U MH(POPMAIMOHHBIE MaTepHajbl MPEICTaB-
JICHBI Ha calTax:
http://exponenta.ru,
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

') aNeKTPOHHO-06pa3oBaTe/lbHble pecypchbl
AO0P HaxoauTca B pa3paboTke.

8. MarepuajibHO-TEXHUYECKOE 00ecneYeHue U CIUITHHbI

MarepuanbHO — TeXHHUYECKass 0a3a YHHUBEpCUTETa OOECIIEUMBAET MPOBEIACHUE BCEX
BUJIOB 3aHATUM, MPETyCMOTPEHHBIX YYE€OHBIM IJIJAHOM U COOTBETCTBYET JIEHWCTBYIO-
IIMM CaHUTAPHBIM U IPOTUBOINOKAPHBIM IIPABUJIAM H HOPMaM.

JUist mpoBeieHUs! y4E€OHBIX 3aHATHI HCIIOIb3YIOTCS

- JIEKIIMOHHBIE ayJUTOPUU U ayJAUTOPHUH JJIsl IPOBENCHUS MPAKTUUECKUX 3aHATUH, B
TOM YHCJIE, OCHAIICHHbIE MYJIbTUMEAUMHBIM 000pyA0BaHUEM ISl IPOBEACHUS ayIu-
TOPHBIX 3aHATUN (TIPOEKTOP, HOYTOYK, MUKPO(OH U T.1.);

- 17151 pabOTHI CO CHEMATU3UPOBAHHBIM IPOrPaMMHBIM OOECIIEUeHHUEM BO BpEMs WH-
TEPAKTUBHBIX NPAKTUYECKUX 3aHATUNA MMEIOTCS KOMITBIOTEPHBIE KJIACChl YHUBEPCHU-
TeTa.

9. MeToanueckue peKOMeHAALMHU IJIA CAMOCTOATEIbHOI padoThl CTY/1€HTOB
Pa3aen: uncjaeHHbIe MEeTOABI

B Hacrosmiee Bpemsi YHCIICHHBIE METOJNBI SBIISIOTCS CaMbIM PaclpoCTpaHEH-
HBIM ¥ 3 (PEKTUBHBIM CPEJICTBOM PCIICHUS Pa3IUYHBIX HAYIHO — TEXHUYECKUX TIPO-
oJeM.

B manHOM pasmene Kypca paccCMaTpHBAIOTCS OCHOBHBIC YHCIICHHBIE METOJIbI
pEIICHUS TUITOBBIX MPUKIAIHBIX 337a4. K HUM OTHOCSTCS: BBIYMCICHUE OTPE/ICTICH-
HBIX MHTETPAJIOB, PEIICHUE HEIMHEWHBIX yYpAaBHEHHH, PEIIEHHWE CHUCTEeM JIMHEWHBIX
anredpandecKuxX ypaBHEHHM, pellieHre 3a/1a4 HHTEPIIOJISIIINY U alllpPOKCUMAIIUN Tao-
JUYHO 33IaHHBIX (YHKIWN, pelIeHne 0OBIKHOBEHHBIX AuG(depeHIInaIbHbIX ypaBHe-
HUW TEPBOTO U BBICIIUX TMOPSIAKOB U cUCTeM. [[1s1 UX pelieHuss NpuMeHSIOTCS pas-
JUYHBIC CTaHJIAPTHBIC MPOTPAMMBI, KOTOPHIE IS CTY/ICHTA SBJISIFOTCS CBOCOOPa3HBIM
«UEPHBIM SIIIIMKOMY, TaK Kak JiJIsi OOpaIeHus K CTaHJapTHOU MporpaMMe JOCTaTOIHO
JUIIH BBECTH MCXOIHBIC JIAHHBIE, a KaK TMOJy4aeTcs pe3yabTaT, OCTACTCS HESICHBIM.
[ToaTOMy B Kypce Hamo 00paTuTh 0COO0C BHUMaHUE Ha MOHUMAaHHUE CYIIHOCTH TIPH-
MEHSIEMBIX METOJIOB U aJTOPUTMOB, TaK KaK 3a4acTyl0 MHTEPIPETAIUs Pe3yIbTaToOB
pacueToB HETPUBHAIBHA U TPeOyeT 3HaHUS 0COOCHHOCTEH MPUMEHSIEMbIX METOIOB.
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[Ipy 4KMCIIEHHOM PELICHUH 33Ja4l Ba)KHO YCTAHOBHUTH, CYLIECTBYET JIM pelIe-
HUE, €IUHCTBEHHO JIM OHO M KAaK OHO 3aBHCHUT OT MCXOJHBIX JaHHbIX. Ecim 3amaga
[IOCTaBJIEHA KOPPEKTHO, TO OHA pa3pellrMa MpH JHOOBIX JOMYCTUMbBIX BXOJHBIX JaH-
HBIX U PEIICHHE HEMPEPBIBHO 3aBUCUT OT MCXOJHBIX JAHHBIX, TO €CThb MAaJOMy HX
WU3MEHEHUIO COOTBETCTBYET MAJIOE U3MEHEHHE PELICHMUS.

JInst KakJ10M M3 MEePEeUYUCIICHHBIX BBILIE THUIOBBIX 3a/1a4 B KypcCe M3JIararorcs
pa3IMYHbIE YUCIEHHBIE METOJbl M aIrOpUTMbl. Tak, MpU pPEIICeHUH HEIWHEWHBIX
YpaBHEHUH MOCJE OTAECICHHUS MPOMEKYTKa, Ha KOTOPOM PAaCIIONOKEH KOPEHb ypaB-
HEHUS, BO3MOKHO NMPUMEHEHNE UTEPALMOHHBIX METOAOB MOCIEA0BATEIBHOTO yTOY-
HEHHUS HAYaJIbHOTO MPUOIMKEHHOTO 3HAYEHHsI KOpPHS (METOJ MPOCTHIX HTEpaluii,
Meroa HproToHa U Ap.) 1 METOJOB CYKEHUS BBIICIIEHHOTO OTpe3Ka (METOJ JeJeHUs
OTpe3Ka Momnojam, METO/ XOp/).

AHaJOrMYHO, NMPU PELIEHUU CUCTEM JIMHEHHBIX alreOpanvyeckux ypaBHEHUU
Jake MpHU MPUMEHEHUH TOUYHBIX YHCIECHHBIX METOAOB (IIO3BOJIAIOMINUX MOIYYUTh pe-
[IEHHE C MOMOIIbI0 KOHEUYHOTO Yncia apupMETHUECKUX OIepaluii), Hanpumep, Me-
Toaa I'aycca, Benmu4urHa NOTPEIIHOCTY PEUIEHUS 3aBUCUT OT KaK OT JJIMHBI pa3psij-
HOM CETKH, UCIOJIb3yeMOW B TMPOIECCE BBIYUCICHHUM, TaK U OT OOYCIOBJICHHOCTHU
MaTpPHUILIbI CUCTEMBI (TO €CTh OT CTENEHHU €€ UyBCTBUTEIBHOCTU K HAKOIJICHUIO OLIU-
OOK OKpYIJIEHHS B Mpolecce npeoOpa3oBaHMil Ha HTare MPUBEAEHUS CUCTEMBI K Tpe-
YTOJIbHOMY BUJY). MTepallMiOHHbIE METO/bl PEIICHHUsS CUCTEM JIMHEWHBIX anreOpau-
YECKUX YpaBHEHUH 00J1alal0T BBICOKOHN 3 ()PEKTUBHOCTHIO, HO MX IMPUMEHEHHUE CBS-
3aHO C PSIIOM OTPaHUYEHU, HAJTAraeMbIX HA CBOMCTBA MAaTPHIIbl CUCTEMBI.

Yucnennble MeToAbl pemieHust AuddepeHuranbHbIX YpPaBHEHHUM SIBIISIOTCS
HanOoJiee MOIIIHBIMU M YHUBEPCAJIbHBIMU METOJaMH, TO3BOJISIONIMMU MOJIYYUTh pe-
IIEHMs], KOT/Ia TPaJAULMOHHbIE KJIACCUUYECKHE aHATUTHUUECKUE U MPHUOJIIMKEHHbBIE Me-
TOABI HenNpUMEHUMBL. Cpeiu HUX OJHUM W3 BAKHEUIIUX SBIISIETCS METOJ KOHEUHBIX
pasHoctell. OH OCHOBBIBAETCSl Ha 3aMEHE HEIPEepbhIBHOW 00JacTu ONpeaeseHus pe-
LIEHUS] JUCKPETHBIM MHO>KECTBOM TOYEK, HA3bIBAEMOM CETKOM; Ha 3aMEHE Helpe-
PBIBHBIX (DYHKIUI JUCKPETHBIMH, Ha 3aMEHE MPOM3BOAHBIX B YPAaBHEHUH KOHEUHbI-
MU paszHoCTsIMH. B pesynbrare BMecTo quddhepeHInaabHOr0 ypaBHEHUS MMOIy4aeTcs
KOHEYHO-Pa3HOCTHOE YpaBHEHME, OINPEACIICHHOE B y3JlaX Pa3HOCTHOW ceTku. Peme-
HUE €ro CBOJUTCS K OTHICKAHUIO 3HAYEHUI CETOYHOW (DYHKIIMH B y3J1aX CETKH.

CryzseHT B poliecce OCBOCHUSI Kypca JIOJKEH OCMBICIUTD, YTO U3 MHOXKECTBA
QJITOPUTMOB HaJ10 BBIOMPAThH TE€, UCIOJIB30BAHNUE KOTOPHIX B YCIOBUSX KOHKPETHOM
3aJ1a4M MMO3BOJIUT MOJYYUTh HAJIEKHBINA PE3YyIbTaT C TPEOyEMON TOUHOCTHIO.

10. Meroauveckue peKOMeHIAUH ISl MPENoaBaTest

[Ipexne Bcero, cieayer oOpaTUTh BHUMAHUE CTYJCHTOB Ha TO, YTO MpaKTUYe-

CKM BECh M3Yy4YaeMbIil UMM MaTepHuaj SBJISETCS JJI HUX HOBBIM, HE M3Yy4YaBIIMMCS B
nporpamme cpefHelt mkoabl. OgHaKo oH He TpeOyeT KaKkoh-1ub0 creruanbHOn (J10-
MOJIHUTENILHOM ) MOATOTOBKU U BIIOJIHE MOXKET OBITh YCIICIIHO M3y4YeH, €CJIH CTYy/ICH-
11



Thl OyayT TOCeNiaTh 3aHSATHSA, CBOCBPEMEHHO BBITIONHATH JOMAIHUE 3a7aHUS W
M0JIH30BaThCs (IIPU HEOOXOIUMOCTH) CUCTEMOH IJIAHOBBIX KOHCYJIbTAIIMM B TCUCHHE
KaXJ0To ceMecTpa. Bolenime B Kypc YMCIEHHBIX METOJOB Pa3feibl SBISIOTCS
KJIACCUYECKHUMHM, B TO K€ BPEMSI OHU MPAKTUYECKH OPUCHTUPOBAHBI, TAK KaK UMEIOT
IIMPOKOE PACPOCTPAHEHUE [IJI PEIICHUS PA3HOTO poja 3a/1a4 BHYTPU CaMOW maTe-
MATUKHU U NPUKIATHBIX 3a7a4. IX OCBOEHHUE MOMOXKET CTYI€HTaM JIOTMYECKH BEPHO,
apryMEHTHPOBAHO M SICHO CTPOUTH YCTHYIO M MUCHMEHHYIO p€4b, YCHEUIHO MpUMe-
HATHh HAKOTUJICHHBIC 3HAHUS JJI PEIICHUS, IPEXKE BCEro, CTAHAAPTHHIX 3a/a4 B MPO-
beccroHanbHOU cepe nesTeTLHOCTH.

Heobxoammo ¢ camoro Havaia 3aHATHNA PEKOMEHIOBATh CTYJACHTaM OCHOBHYIO
U JOTIOJIHUTENIBHYIO JIMTEPATypy, a B KOHIIE CEMECTpa JaTh CHUCOK BOIMPOCOB ISt
MOATOTOBKH K 9K3aMEHY.

Ha nepBoM 3aHSITHU 1O AUCHUILIMHE 00s3aTEIbHO NPOUH(POPMUPOBATH CTY-
JIEHTOB O BUJE M (OpME MPOMEKYTOUHOM aTTecTally IO JUCIUIUIMHE, CPOKax e
MIPOBEICHUS, YCIOBUAX JIOMYyCKa K MPOMEKYTOUYHOM aTTECTAIMU, IPUMEHSIEMbIX BU-
JIax MIPOMEKYTOYHOT'O KOHTPOJIS.

CooOpakeHUs U pPEKOMEHIAIIMU, MPUBEACHHBIE B M. 9 pabodeil mporpaMMbl
JUISL CTYJICHTOB, JIOJDKHBI OBITh YETKO C(OPMYJIHUPOBAHBI U U3JIOKEHBI UMEHHO IIpe-
MoJiaBaTeIeM Ha JIEKIUAX, MPAKTUUYECKUX 3aHATUSAX U KOHCYJIbTAIUSX.

N3n0xeHne TeoOpeTUYeCKOoro Marepuaia J0JKHO COMPOBOKIATHCA WILTIOCTpa-
TUBHBIMHU MPUMEPAMH, TIIATEIHLHO OTOOPAaHHBIMU MPENOAaBATENIEM TaK, YTOOBI TEX-
HUYECKHUE TPYAHOCTH U BBIKJIAJIKU MPU PEIICHUU 3aJa4l HE OTBJIEKAIN OT IJIaBHOTO:
OCMBICJICHUSI UJIEU U CYTH MPUMEHsIEMbIX MeTO/10B. ClielyeT BCerja yKa3blBaTh MpH-
MepHhI MPAKTUYECKOTO MPUMEHEHUS PACCMOTPEHHBIX Ha 3aHATUSX YpaBHEHUHU U (pop-
MYII.

[IpakTryeckue 3aHATUS JOJDKHBI OBITh OPraHU30BaHbI MIPEMOIaBaTEIEM TaKUM
00pa3omM, 4TOOBI OCTaBajJOCh BpeMsl Ha NMEPUOJAMYECKOE BBITTOTHEHHUE CTYIACHTAMHU
HEOOJIBIIION CaMOCTOSITEILHON PabOTHI B ayJUTOPHH JJISI TIPOBEPKH YCBOSHUS M3JI0-
YKEHHOTO MaTepuaa.

[IpenonaBarenb, BEAYIIMH MNPaKTUYECKUE 3aHATHS, JTOJDKEH COTJIACOBBIBATH
y4eOHO — TeMAaTHYECKUH TUTaH 3aHSATUH C JIEKTOPOM, MCIIOJIb30BaTh SAUHYIO CUCTEMY
0003HaYCHUT.

[IpenogaBarento cieayeT T0OMBAThCS CHCTEMAaTHUECKON HEMpepbIBHON pabo-
Thl CTYJICHTOB B TEUECHHE CEMECTpa, HEOOXOJMMO BBISBISTH CHUJIBHBIX CTYJIECHTOB U
MPUBJIEKATh UX K HAYYHOM paboTe, K yYacTUIO B Pa3HOTO Poja OJUMIIMAJaX U KOH-
Kypcax.

CTyneHT MODKEH ONIyIaTh 3aMHTEPECOBAHHOCTD MPENoiaBaTessi B JOCTHKeE-
HUM KOHEYHOTO pe3yJibTaTa: B MPUOOPETCHUU OOYYAIOIIMMUCS MPOYHBIX 3HAHUH,
YMEHMI U BiaJicHUS HAKOIJIEHHOW MH(GOpMaIlMel 11 penieHus 3aaa4 B mpodeccuo-
HAITBHOW NEATEILHOCTH.
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Ilpunoscenue 1
CTpyKTypa u coaep:kaHue TUCHUILUINHBI «UncjeHHbIe MeTOIbI»
Hanpasnenue noaroToBku
23.05.01 «Ha3emHBbIe TPAHCIIOPTHO — TEXHOJIOTHYECKHE CPEACTBA)
[Tpodunb
«IlepcieKTHBHBIE TPAHCIIOPTHBIE CPEICTBA»
Kpanuduxkarus (creneHb) BbITYCKHHUKA:

HNuxenep

3aounas popma oOydeHHS

- Buabl yueOHoii padoThl, DopmbI
= = G| BKI0YAH CAMOCTOATENLHYIO Buabl camocTosiTe1bHON PaGoThI ATTe-
Pasien § % § ! Tpa60Ty CTY/JEHTOB, Crynenros cTamHN
s |23 PY10€MKOCThH B 4Yacax
n/n O & CP | KC
J | II/C | JIad C P K.P. | K.IIL. | PI'P | Pedepar | K/p | 9 | 3
IIsaThIi cemecTp
Pa3znen 4. UnciaeHHbie MeTOALI
ITorpemiHOCTh BBIYUCICHUH M €€ BUBL.
1 | Metoasl mNpuONMIKEHHOTO  BBIYMUCIEHUS | D 1 1 10
onpezeneHHbIX uHTerpasoB OrneHka Imo-
IPELIHOCTU
Boruncnenue onpeielieHHbIX HHTETPalioB C
o | MOMOIIBIO ¢dbopMyn NPAMOYTOJBHUKOB, U 5 3 1 7
Tpaneuuit 1 CuMIICOHA.
Brimaua PI'P Nel
YuciieHHBIE METOABI PEIICHHS HEJINHEH-
3 | HBIX anreOpandyeckux ypaBHeHHH. OreHka 5 5 10
MOTPENIHOCTH PeIIEeHUs

17




Pemenvne HenuHEHHBIX anreOpandecKux
YpaBHEHUN METOJIaMU TOJIOBUHHOIO JIeJie-
Husi 1 HproToHA.

12

Pemenne HenuHENHBIX —anreOpanyecKux
YPaBHEHHH METOJAMM IOJOBHUHHOIO Jeie-
HUsl 1 HproTOHA.

12

Pemenue cucreMm JIHMHEWHBIX aredOpanye-
CKMX ypaBHeHuM MeroaoM [aycca. Mexa-
HU3M HAKOIUICHHUS MTOTPEIIHOCTH.

11

12

3anauy MHTEPHOJSALUU U aNIPOKCUMAIUU
TaOJIMYHO 3aJaHHbIX (YHKUUN OJHOHN Iie-
PEMEHHOM

13

10

Uucnennoe pemenue 3amaun Komm mis
OOBIKHOBEHHBIX nudepeHIaTbHBIX
ypaBHEHHUH 1-ro nopsika.

15

12

Uucnennoe pemenue 3amadun Komm mis
OOBIKHOBEHHBIX nudepeHIaIbHBIX
ypaBHEHHIA N-TO TIOPSIJIKA U CUCTEM

17

10

dopMma aTTecTaluu

18

Bcero 4yacoB nmo jucuMIJIinHe
B IISITOM CeMecTpe.

100

18




[Ipunoxenue 2

MUHHCTEPCTBO HAVKU U BBICLLIET'O OBPA3OBAHUS
POCCUNCKOU ®EJEPALINU
®EJEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXIEHME BBICILIET'O OBPA3OBAHUS

«MOCKOBCKHH NOJIUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

HanpasneHnue noaroroBku
23.05.01 «Ha3eMHbIe TPAHCIIOPTHO — TEXHOJIOTHYECKHE CPEACTBA»
[Tpoduns
«IlepcnieKTHBHBIE TPAHCIIOPTHBIE CPEACTBA»
Kpanmudukarms (cTerneHb) BHITYCKHHUKA!
HNuxenep
®dopma 00ydeHHS: 3a09HAS

Kadbenpa «Maremarukay

®OH/
OLIEHOYHLIX CPEJCTB

Mo JUCUMILIUHE

YucaeHHbIE METOIbI

Cocras: 1. ITaciopT (poHA2 OLEHOYHBIX CPEICTB
2. OnucaHne OLIEHOYHBIX CPe/ICTB:
- JK3aMeHAIlHOHHbIEe ONJIeThI
- KomnuiekThl 3a1aHuii 1J1s1 KOHTPOJIbHBIX padoT
- KommiekT Bonpocos
- KomnuiekT 3aianuii 1711 BbINOJIHEHHS
pacyeTHO-rpapuyecKux pador

CocraBuTteiu:
noir., k.¢.-m.H. Koran E.A.,

Mocksa, 2022 rox
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IMOKA3ATEJIb YPOBHSI C0OPMUPOBAHHOCTHU KOMIIETEHIINIA

Ta0muna

1

«UucyieHHbIE METOAbID»

®I'OC BO 23.05.01 «HazemHbIe TPAHCIIOPTHO — TEXHOJIOTHYECKHE CPEACTBAY
ITpodmiib «CIOpTHBHBIE TPAHCIIOPTHBIE CPEACTBA»

B mpotiecce ocBoeHUs TaHHOM THUCHUIUIMHBI CTYACHT (POPMHUPYET U IEMOHCTPUPYET CIACAYIOLINE
o0menpodeccHoHATIbHbIE KOMIIETEHIIHN:

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB TexHosorust dopma Crenenn ypoBHeil 0CBOEHMSI
NHIAEKC | @POPMYJINPOBKA (popmupoBaHMs | OLIEHOYHOI0 | KOMIETEHIUMI
KOMIIEeTeHI i cpeacrBa**
OIIK-2 Crnioco0eH pemiath po- | 3HATh:aKTyallbHble MpoOJieMBbl | Jekuus, camocto- | YO ba3oBblii ypoBeHb
(beccuoHanbHbIC 33/1a4M | COBPEMEHHOI'O  HAy4HOTro M | steibHas pabdora, | PI'P -BJIaJIc€T HaBbIKaMU pabOTHI C OC-

C UCIIOJIB30BAaHUEM Me-
TOJIOB, CITOCOOOB U
CPEICTB TMOJTYICHUS,
XpaHEHHS U miepepadoT-
KM UHPOPMALINH; HC-
MOJIb30BaTh HH(pOpMa-
[IUOHHBIE U IIUPPOBHIE
TEXHO-JIOTHH B mpodec-
CHOHAJIbHOM JeSITEIIHLHO-
CTH

TEXHUYECKOTO pa3BUTHS, (HUIIO-
codckre TpoOJIEeMBI caMopas-
BUTHSI U CaMoOpealln3allui dye-
JOBEKa B 00JaCTH MaTeMaTHKH
U TEXHHYECKUX HaYK
YMeTb:a0CTPAaKTHO  MBICIUTD,
0000111aTh, CUCTEMATU3UPOBATH
U aHAJIU3UPOBATh IOTYYEHHYIO
uH(pOpMaLIHIO

BJaJeTh: Ha OCHOBE OCBOCHHS
OCHOBHEIX IIOJIOKCHHM, 3aKO-
HOB U METO/IOB BBIYMCIHUTENb-
HOW MaTeMaTHKH BIIAJIETh CIIO-
COOHOCTBIO K CcaM000pazoBa-
HUIO U WCTIOJIb30BAHUIO B TIPAK-
TUYECKOM JIeSTeNTbHOCTH HOBBIX
3HAHUM U YMEHUU

CEeMHUHApCKHE 3a-
HATHUS

HOBHBIMH MOHSATUSIMH U METOJIaMH B
paMKax OUCHUIIIINHBI,

- 0CO3HAeT HeOOXOAMMOCTb MOBbI-
HICHU S KBaHI/I(bI/IKaLII/II/I n CaMOCTOs-
TEJILHO OBJIAJICBATh 3HAHUSMH B 00-
JacTH po(eCcCHOHANLHON e TENb-
HOCTH.

IToBBIIEHHBIN YPOBEHD
-CBOOOZIHO BJaJeeT pa3IMYHBIMU
YUCJIICHHBIMM METOJAMM W IPHHIIH-
namMM HpUOOpEeTEeHUs, HCIOJIb30Ba-
HUS 1 OOHOBJIEHMS OoJiee MTyOOKHX
MaTEeMaTUYeCKUX 3HAaHUW Ha OCHOBE
3HaHUS OCHOBHBIX IIOJIOKECHMM, 3a-
KOHOB M METOJOB €CTECTBEHHBIX
HayK U MaT€MaTHKH

**- CokpameHus GopM OIEHOTHBIX CPEICTB CM. B npuitoxkennH 2 k PIT.
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Hepeqeﬂb OLCHOYHBIX CPEJACTB IO TUCHHUIIJINHE

«UuciieHHbIE METOAbI»

Tabmuma 2

Haumenosanue

n/a
CTBa

OLCHOYHOI'O CPCAa-

KpaTkas xapakTepucTHKa OLEHOYHOTI'O
cpeicTBa

[IpencraBnenue ore-
HOYHOTO CPEJICTBA B
DOC

1 Kountposbnas (ca-

CpencTBo NMpoBEpKH YMEHUI NPUMEHSTh

KommiekT koH-

MOCTOSITEIbHAs) IIOJIyYECHHBIC 3HAHMsI Ul PEUICHMsS 3alad | TPOJIBHBIX 3aJaHUI
pabora OINPEJIEJICHHOT 0 TUIIA [10 TEME WIM pa3fe- | [0 BApUaHTaAM
(KP) ny
2 | Pacuerno- CpenctBo npoBepku ymMeHHM npuMeHsATh | Kommiiekr  3aganuii
rpaguyeckas pa- IIOJIyYECHHBIC 3HAHMS 110 3apaHee olpene- | A BBITIOJTHEHUS
oora JIEHHOM METOJIMKE I PELICHMs 3aJad | pacyeTHo-

(PT'P)

WU 33JlaHUd 10 MOMAYJII0 WIW JTUCIU-
IUTMHE B I1E€JIOM.

rpaduveckoit paboTh

VYerHbI onpoc

Cpe,[[CTBO KOHTPOJIsA, OPraHN30BaHHOC KaK
CricnuajibHas 6606213 neagarorudycCKoro
pa6OTHI/IKa C 06y‘laIOH_II/IMCH Ha TCMBEI,

Bormpocsl o

3 cobeceoBanne, | CBSI3aHHBIC C U3ydaeMOM JUCIUILUIMHON, U | TeMam/pasjienam
(YO) paccuMTaHHOE Ha BBIACHCHHE O00beMa | AUCLUIUIMHBI
3HAaHUU O0YYaroIerocsi Mo ONpeaesieHHO-
My pazJieny, TeMe, mpodiieMe U T.11.
CucreMa CTaHIapTU3NPOBAHHBIX 3a/IaHUH,
4 Tect MO3BOJISIONIAs ABTOMAaTU3HUPO- ®DoH TECTOBBIX

(T)

BaTh NPOLEAYPY U3MEPEHUs YPOBHS 3Ha-
HUI 1 yMeHHH 00yJaromerocs.

3alaHUN

5 | Bunersl k 3K3aMe-

Hy
(9b)

CpeacTtBo TMpOBEpKHU 3HAHUM, YMEHUH,
HaBBIKOB. MOXKET BKIIOUATh KOMILJIEKC
TEOPETHYECKUX BOIMPOCOB, 3ajad, MPaKTHU-
YeCKUX 3aJIaHuH.

bunertsl k sK3aMeRy.
[Ikama oueHuBaHUs U
nmpoueaypa IpUMEHe-
HUS.

[Ipomexxyrounas arre-
crarus (ITA)

Ox3ameH (J)

1) yerno (V)
2) nucemenHo (I1)

1. 3K3aMeHaHI/IOHHbIe OnJ1eThl

OdopMiieHue u onucaHue OLEHOYHBIX CPEICTB

1.1. Haznauenue: Mcnonb3yroTcest 11l IPOBEAECHUS TPOMEKYTOUHOM aTTeCTal[H 110 AUCHUIUINHE

"UycaeHHbIE METOOBL .

1.2. PernameHT 5Kk3aMeHa: - Bpemst Ha MOATOTOBKY TE€3MCOB OTBETOB - 70 45 MuUH.

- Crioco6 KOHTPOJIS: YCTHBIE OTBETHI.
1.3. [lIxaia onleHUBaHHS:
"OTJMYHO'" - eCTM CTYACHT INIyOOKO M MPOYHO OCBOMJI BECh MaTepHall MPorpaMMbl 00ydeHus, uc-
YepIibIBarolle, M0CIeI0BaTeNbHO, TPAMOTHO U JIOTHYECKH CTPOMHO €ro M3J1araeT, He 3aTpyAHseTcs
C OTBETOM IpU U3MEHEHUU 33JaHUs, CBOOOJHO CIPABIAETCS C 3a/la4yaMy M MPAaKTUYECKUMU 3a/1a-
HUSMU, IPAaBUIILHO 00OCHOBBIBAET MPUHSATHIE PEILICHUSI.
"Xopomo'- ecnu CTyAEHT TBEPAO 3HAET MPOTPaMMHBIA MaTepuas, IPAMOTHO U IO CYILECTBY €ro
U3JIaraeT, He JOIYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, BlIaZieeT HEOOXOIUMBbI-
MU YMEHHUSIMU U HaBBbIKaMH IPU BBINOJIHEHUN IPAKTUYECKUX 3aJaHUM.
"Y10BIETBOPUTENBbHO' - €CIIM CTYIEHT OCBOWJI TOJIBKO OCHOBHOM MaTepuai IMporpamMMmsbl, HO HE
3HAaeT OTHENIbHBIX TEeM, JOIyCKaeT HETOYHOCTH, HEIOCTaTOYHO IMpaBHJIbHBIE (DOPMYTUPOBKH,



HapylIaeT MOCIeI0BaTENbHOCTh U3JI0KEHUS IPOTPAMMHOIO MaTepHuala U MCIBITHIBAET 3aTPyAHE-
HUS B BBIMOJHEHUH MTPAKTUYECKUX 3aJaHH.
"Hey10BJ1eTBOPHUTEJIBHO'" - €CIIM CTYJEHT HE 3HAET 3HAUUTEIbHON YaCTH IPOrPaMMHOIO MaTepu-
aa, JIOMyCKaeT cepbE3HbIE OMUOKU, ¢ OOJIBIIMMHU 3aTPYIHEHUSIMHU BBIOIHSAET IPAKTHYECKUE 3a/1a-
HUSL.

Kaxxnoe 3amanue sx3aMeHaIIMOHHOTO OUjieTa OlleHUBaeTcs OTAeabHO. OO11elt OLleHKOH! SBIIs-
€TCsl Cpe/IHEE 3HaUEHUE, OKPYIVIEHHOE J10 11€JI0T0 3HAUEHUSI.
1.4. KoMIJIeKThI 3K3aMEHAIIMOHHBIX OMJIETOB BKIIFOYAET 10 KoMy pasaeny 25-30 Ouneton
(XpaHATCS B LIGHTPE MaTEMaTUYECKOro 00pa3oBaHUs).
TunoBble BApMAHTHI OWJIETOB NPHJIATAIOTCS.

OBPA3IbI BUWJIETOB

BWJIET N 1
1. Beluucnenue onpeesieHHbIX HUHTErPajIoB METOJOM IIPSIMOYTOJIbBHUKOB.

2. Metonom Helotona pemuts ypasaeHne 5x° —20X +3=0 na npomexytke [0;1] . BemonauTs

TPU TPUOITIKESHUSL.
3. i TabauvHOo 3ajaHHON (QYHKIUU

X 0 |1 |2
Y 1 |2 |5

MIOCTPOUTH UHTEPIIOJISALIMOHHBIA MHOTOUJIeH Jlarpanka u HailTu ero 3HayeHue npu X =15.

BWJIET N 2
1. PeuieHue HeMMHENHHBIX YpaBHEHUM METO/I0M UTEpaLUil.

2. PemmuTh cucTeMy JTUHEWHBIX alreOpandeckux ypaBHEHUI MeToqoM ["aycca ¢ BEIOOpOM IIIaBHOTO
AJIEMEHTA IO CTOJNOILY

4X, —2X, + X3 =8,
2%, +5X, — X3 = =5,
X, +2X, +4X, =7
6
3. BeluncnuTh onpeaeneHHblid MHTErpa J (2x —1)2dX c mraroM h =1 merogamu Tpareuun u

0
CI/IMHCOHa, CpaBHUTH C TOYHBIM PCHICHUCM.

KommuiekT TecToBBIX 3a1aHmii (KOHTpoJabHBIX pador) (T, KP)
110 JUCHUIIJIIMHE YwncieHanle METO/AbI

Pa6ora Nel
4
1. BpumcauTh onpeeneHHbIiH HHTerpa _[ (2x* +4x—3)dx cmarom h=05
0

METOJaMU Tpaneunﬁ n CI/IMHCOHa, CpaBHHUTH C TOUYHBIM PCHICHUCM.
Haiitu Bce nexariue Ha yKa3aHHOM OTpe3Ke KOPHU YpaBHEHHUSI C OTHOCHTENBHOM Mmorper-
HocThi0 0.0001 ¢ mOMOIIBIO METO/IOB, YKa3aHHBIX MPENOIaBATEIEM.

x* —4.3x> —1.29x* +15.1sinx —9.84 =0, (0 <x < 4).



2. MeToa0M MOJIOBUHHOTO JIEJICHUS HAUTH KOPEHb YPaBHEHHUS
x* —4x® + X+ 6 =0 Ha npomexyTke [1,6;2,2]. BBIMOTHATE TPU NPHOIHKESHHUS.

3. Meronom HpioTOHA HaiiTu KOpeHb ypaBHeHHs X° —4X* + X +6 =0 Ha IpOMeKyTKe
[2,4;3,2] . BbIroaHHUTE TpH TPHOJIMIKECHUSL.
4. MeToaoM UTepanuii HAHTH KOpeHb ypaBHeHHs X° —9X° +26X —24 =0 Ha
npomexytke [3,5;4,3]. BeIOIHUTD TpU MPHOIKEHHUS.
5. PemuTh cucteMy JTUHEWHBIX anreOpandecKux ypaBHEHH METOAOM MPOCTON
utepanuu u 3eiaend. IIpunsaTe B HauaIbHOM NPUOIIMKEHHU X, = X, = X, = 0. Bpimonnurts

JIBa TIPUOJIMIKCHUS.
3X, —2X, + X3 =3,
X, +5X, —2X%; =9,
X, — X, +4X; =-3
6. Pemmth cuctemMy TMHEHHBIX alreOpanvdecKux ypaBHCHH METOIOM MPOCTON HTEPAIINH.
[IpuHATH B HAYAJILHOM OPUOIMKEHUU X, = X, = X; = 0. BbINoaHUTb TpH  NpUOIMKEHUS.
4X, —2X, + X3 =2,
2X, +4X, = X; =3,
2X; —2X, +5X; =—5

7. Jlnst TabnudHO 3a1aHHON (PYHKIIMM TIOCTPOHTH MHTEPIIOJISIUOHHBIA MHOTOUYJICH
X 1-3/]0]1
y 316 |-1

Jlarpan>ka u HaiiTu ero 3HaueHue npu X =—1.

8. HOCTpOI/ITB aHHpOKCI/IMI/IPYIOH_II/Iﬁ IIOJINHOM Y = ao + 6\1X + 8.2X2 MCTOAOM Hau-

MEHBIINX KBAJIPATOB I TAOJUIHO 3aJaHHOU (DYHKITUU

X |1 2 3 4
Y | 5 3 2 2
9. Jns tabnuvHO 3a7aHHON QYHKIIMM TOCTPOUTH WHTEPIIONSAIIMOHHBIA MHOTOUJIEH
X -1 |0 1 2
Y 2 0 0 1
Jlarpamka u HaiiTh ero 3Hadenue mpu X =0,5.

10. [TocTpouTh  anmMpOKCUMUPYIOIIMH MOJTMHOM Y =a, +a,X +a,X> MeTO/IoM HaMMEHBIINX

KBa/IpaToB JUIsl TAOJIMYHO 33aJJaHHOM (pyHKIHHU
X|11]2]3 4
Y| 5| 3] 2 2

O1eHKa «OTJIMYHOY» BhICTaBsieTcs cTyAeHTy 3a 90 — 100% npaBUIIbHBIX OTBETOB,
OIICHKA «XOPOIIIOY - 32 HEe MeHee 75% TpaBUIHHBIX OTBETOB,;

OLIEHKA «yJOBJIIETBOPUTEILHO) - 3a HEe MeHee 50-60% npaBUIbHBIX OTBETOB;
OLIEHKA «HEYJOBJIETBOPUTENIBHOY - 32 MeHee 50 % MpaBUIIBHBIX OTBETOB.

Kommuekt Bonpocos (YO)
YUCJIIEHHBIE METO/IbI

1. O6IJ_II/IC TpC6OBaHI/I$I K YMCJICHHBIM MCTOIAaM. @) MOrpeIIHOCTAX BBIYHCIICHUIA.
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11.
12.
13.

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

21.

22,

23.

24,

25.

26.

27,
28.

29

Brruncinenune onpeneneHHblX HHTErpajoB METOJOM NIPSIMOYTOJIbHUKOB.

Brruncinenue onpeneneHHbIX HHTErpasoB METOIOM TPaICIUi.

Brruncnenue onpeieneHHbIX HHTErpanioB MeTo1oM CUMIICOHA.

PemreHne HeMMHENHBIX YPABHEHUN METOAOM UTEpaLU.

Pemienue HenmuHeHbIX ypaBHeHUN MeTo10M HbloTOHA.

Pemenne HEMMHENHBIX YPaBHEHUI METOIOM ITOJIOBUHHOTO JIE€JICHHUS.

PemreHne HeMMHENHBIX YPaBHEHUN METOAOM XOPI.

Pemenue cuctem MMHEHHBIX alreOpandecknx ypaBHEeHUI MeToaoM [aycca.
. Pemienue cucrem inHelHbIX anredpandeckux ypaBHeHUI MeTtonoM ['aycca ¢ BBIOOpOM INIaBHO-
IO DJIEMEHTA.
Pemienue cuctem TMHEHHBIX adreOpanuecKuxX ypaBHEHUN METOIOM MIPOCTON HUTEpALIUH.
Pemienue cuctem JTMHEHHBIX aareOpandecKux ypaBHEHUN METOI0M 3eies.
Pemenue cucrem JUHEMHBIX anreOpanyecKUX ypaBHEHUH C MCIIOJIb30BAaHMEM IPUEMOB CHUM-
METpPU3aLUH U PEJIAKCALIUU.
3amada MHTEPIIONIMPOBAHUS TAOIMYHBIX (YHKIUN: TTOCTAHOBKA, METO/IbI HHTEPIIOIHPOBAHHUS.
KycouHo — nnnHelHass ”HTEpIosUus.
[TonmHOMMANIBHAS UHTEPIIOJISALIUA.
[TocTpoeHne MHTEPIONSLIMOHHOTO MHOTOWIeHa Jlarpanxa.
Pemrenue 3a1aun HHTEPIOIUPOBAHUS TAOIMYHO 3aJaHHBIX (DYHKIIHIA C TIOMO-
IIbIO CIUIAliH — MHTEPIIOJISILIUH.
3ajaua anmpokcUMauuu TaOaM4yHO 3aiaHHbIX ¢GyHKuui. IlocTpoeHue ammpokcuMupyromei
(YHKLIMU METOJIOM HaMMEHBIIUX KBaJpaTOB.
CyTb OHOIIArOBBIX METOJIOB MHTETPUPOBAHMSI OOBIKHOBEHHBIX AU(PEpeHLInaIbHbIX ypaBHe-
HHI.
Mertoa Ditnepa YMCICHHOTO UHTETPUPOBAaHUS OOBIKHOBEHHBIX MU GEpEHIIMATbHBIX YPaBHEHUN
NIEPBOTO MOPAIKA — PEKYpPpPEHTHas GopMyIia, TeOMETpHUYECcKasi HHTEpIIpeTalusl.
VY coBeplIeHCTBOBAHHBII MeTO/1 Diiiepa YUCICHHOTO HHTETPUPOBAaHUSI OOBIKHOBEHHBIX AU(de-
PEHIMANIbHBIX ypaBHEHUI MEpPBOTo MOpsiiKa — peKyppeHTHas Gopmysa, reoMeTpudecKas WH-
TeprpeTanus.
Meton Pynre - KyTTa 4HCIEHHOTO MHTETpUpPOBaHUS OOBIKHOBEHHBIX AM(QepeHInanbHbIX
YPaBHEHUH MIEPBOTO MOPsIKa.
Ceenenne 3amaun Komm mus mudpepeHnnanbHbIX ypaBHEHHH N - TO TIOpsAKa K HOPMaIbHOU
cucreme TudpepeHIaTbHbIX YPaBHEHUH.
Pemenue cuctemsl muddepeHnanbHbIX YpaBHEHHH MeToA0M Ditnepa.
Pemenue cucremsl quddepeHInanbHbIX YpaBHEHUH YCOBEPIIEHCTBOBAHHBIM METOI0M Diisiepa.
Pemenue cucremsl quddepeHnanbHeIX ypaBHeHH MetogoM Pynre — Kyrra.

. PazHocTHBIE MeTOIBI pereHus AuddepeHnanbHbIX YpaBHEHUH.




KoMiiekT 3agaHuii 1J11 BLINOJHEHUA

pacuetHo-rpaduueckux pador (PI'P)

10 IUCIOUITJIIMHE YucieHHbIe METOAbI
(HaMMEHOBaHHE JIUCLUILIMHBI)

7
Nel. BbIUMCITUTB ONPECIICHHBIA HHTETPal '[ (2x* —3x+4)dx cmarom h=1
1
MeTosiamu Tparnenuit 1 CUMIICOHA, CPABHUTH C TOYHBIM PEIICHUEM.

6
Berumciante onpeieneHHbli nHTerpan j(x ~1)°dx cmarom h=1
0
MeToziamu Tparenuit 1 CUMIICOHA, CPABHUTH C TOYHBIM PEIICHUEM.

Ne2. Haiitu Bce Jiexkalliie Ha YKa3aHHOM OTPE3KE KOPHU ypaBHEHUSI C OTHOCUTEIIBHOM MOTpPenIHo-
cthio 0.0001 ¢ momMoIIbIO METOI0B, YKAa3aHHBIX MPEMNO/IaBATEIIEM.

Bapuanrbl 3a1annii

1. sinzx —+/x cosax =0, (0<x<4).
2. e®®*sinx+cosx =0, (2 <x<10).

3. xsinx—cosx=0, (0<x<4).

Ne3. HaiiTu pernieHrue CUCTeMbI IMHEHHBIX anreOpandeckux ypaBHeHuir AX = b . s sToro peanu-
30BaTh OJIUH M3 ONMHCAHHBIX B pab0Te METOIO0B. BEIOOP MTEPAIMOHHBIX METOIOB PEIICHHS CHCTEM
JOJKeH OBITh OOOCHOBAH MPEIBAPUTENBHON MPOBEPKOW MAaTPHIBI CUCTEMBbl Ha YCIOBUE CXOJU-
MocTHu. B cinydae mpuMeHeHUs UTEPAIIMOHHBIX METOJ0B MPUHATH OTHOCUTEIBHYIO PA3HUILY MEXKIY
coceHUMH puOmkeHusiMu Bektopa pernienus He 6onee yem 0.000001. OueHUTh OTHOCUTENBHYIO
MOTPENTHOCTD MOJYYEHHOTO pereHus. Matpuity A U BeKTop b B3sSTh 110 HOMEPY CBOETO BapHaHTa,
3aMeHsisl 3HaY€HHE N HOMEPOM CBOEIO BApUAHTA.

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

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

Ned. Haiitu penieHre CHCTEMBI IMHENHBIX anrebpanyeckux ypaBHenuit AX = B tounsim u ure-
pPallMOHHBIM METOJIOM IO COIVIACOBAHHUIO ¢ IpenopaasareneM. OLEHUTh aOCOMIOTHYIO M OTHOCH-
TENBHYIO TOrPENIHOCTE MPUOIMKEHHOro pemenns. Marpuiry A u Bextop B 3amars B BHge

a b c d e)(x f
b ab c df|X f
c b ab c|[X3|=|0
d ¢c b a b||X f
e dcb a)lX f

3HadueHUS BXOOAIIMX BCIWYWH B3ATH U3 Ta6J'II/II_[LI, 3aMCHsISI 3HAYCHHUE N HOMEPOM CBOCI'O BapHhaHTa.
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Bapwantr | A | b |c|d|e|f] G

Nel-Ne5 |n+5] 0 [-2]0{1]|1|nt5
Ne6-Nel0 |n+5| 2 |1 (0|0 |2]|n+b
Nell-Nel5 | n 4 10](0({2|3| N
Nel6-Ne20 |n+5| 6 | 2 |11 |4 |n+5
No21-Ne25 |n+5| 8 | 4 |2|2|5|n+5
Ne26-Ne30 | n+5 {10 8 |30 |5 | n+5

Nes. dynkumro Y = f(X), rne f(X) nepas wacts anre6pauueckoro ypasnenus us saganus Ne2,

3a1aTh TaOMUYHO ¢ maroM (5-9 Todek) Ha OTpe3Ke MOMCKa KOpHEeH B yKazaHHOW pabore. Bwrumc-
JUTH 3HAYCHUS TaOJIMYHO 3a/laHHOM (DYHKIMH C IIaroM, KOTOPBIM B AECATH pa3 MEHbLIE IIara u3-
MEHEHHS apryMeHTa Npu TaOJIMYHOM 3aJaHUH (PYHKIMH, C TIOMOIIBIO ABYX METOJOB WHTEPIOJIS-
n. [Toctpouts rpaduky ommOOK HHTEPIONIALIIH.

Ne6. C momoIpi0 METOJa HAUMEHBIINX KBAJAPATOB HAWUTH HAWIYUIIYIO MPUOIMKAIONIYIO (yHK-
U0 JUIsl TabnuvHO 3amaHHol (QyHKIMU. B KadecTBe KOOpAWHATHBIX (YHKIUI MCIIOIH30BATh MO-

JIMHOMBI @, =1, », = X, ...,§0p+1 = Xp. Breruucinuth «HauMeEHBIIINE KBaApaTbD». ConocTaBUTh nojy-

YCHHBIC DPE3YJIbTAThI C annpOKchauHeﬁ 3a,I[aHHOI7I (bYHKHHOHaHBHOﬁ 3aBUCUMOCTH KBa,I[paTHofI
2

napabonsl P(X) =a, +a,X+a,X

Xi | 1|1/ 1]2]2]|3|3]3
y(x;) |09(1|11|35|37|8[81]|82

Ne7. BoeinonHuTh YnciieHHOe perneHue 3anaun Komm Ha otpeske [0,4] ¢ marom 0,1 metogom Did-
Jepa ¥ MOAU(PHUIUPOBAHHBIM METOIOM DJiepa U OICHUTH MOTPEITHOCTh BHIYMCIICHHH.

{y’ =2y +4x

y(0)=0

Kputepun onenkn:
- OIICHKA «3a4TEHOY» BBICTABJISICTCS CTYACHTY, €CIIH OH PEryJSIPHO B TEUCHHE CEMECTpa MpPeICTaB-
JIST PELICHUsI 33124, BBITOJIHUII OJHOCTHIO BCE 3aaHKs U MX 3al[UTUII, OTBETHB HAa BOMPOCHI Mpe-
0/1aBATEIIS;
- OLICHKA «HE 3aYTE€HO» BBICTABIISICTCS CTYICHTY, €CJIM OH HEPErYJSIPHO B TCUCHUE CEMECTpa Mpe/i-
CTaBIISUT PEIICHHS 337184, BBIMOIHUII 3aJaHHsI HE MOJHOCTHIO MIIM BOOOIIE HE MPEACTAaBIsLT PAaOOThI
Ha IPOBEPKY, JIOMYCKAET CYLIECTBEHHbIC HETOYHOCTH B OTBETAX Ha BOIPOCHI MPEOaBaTE]Is.





