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1. Ilean ocBOeHHUSI TUCUHUILIUHBI

K 0CHOBHBIM HeJISIM OCBOEHUS AUCUUIUINHBI «YHCIEHHBIE METOABD) CIEIYET
OTHECTHU:

- BOCIIUTAHHE Y CTYJIEHTOB 0OIIIel MaTEMaTUYECKON KyJIbTYPHI;

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

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

- YMEHHE CTYJICHTaMHU Pa3BUBATh HABBIKM CAMOCTOATEIHHOTO M3YUYCHUS Y4eO-
HOM Y HAay4HOW JINTEPATYpPBI, COAECPKAILEY MATEMATUUECKUE CBEICHUS U PE3yJIbTa-
ThI;

- MIOATOTOBKY CTYZCHTOB K JESTEIBHOCTH B COOTBETCTBUU C KBATH(PUKAIIUOH-
HOM XapaKTEepUCTUKON HHXKEHEpa M0 HaIpaBJICHHIO, B TOM 4ucie (HOpMHUPOBAHUE
YMEHHUH HCHOJb30BaTh OCBOCHHBIE MAaTEMaTHYECKHUE METOJibl B MPO(eCcCHOHATBLHON
NEATEIBHOCTH.

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

- OCBOEHHUE CTYyJICHTAMU OCHOBHBIX MOHSATUH, METOJIOB, (HPOPMHUPYIOIIUX 00-
IIYI0 MaTEMaTUYECKYIO MOJArOTOBKY, HEOOXOAUMYIO JUIsl YCHEIIHOTO PEIICHUs Mpu-
KJIAJIHBIX 33]1a4;

- (dopMupoBaHUE Yy CTyJeHTa TpeOyemMoro Habopa KOMIIETEHIIUA, COOTBET-
CTBYIOIIMX €r0 HAaNpaBJIEHUIO MOATOTOBKU M 00€CIIEYMBAIOIIMX €r0 KOHKYPEHTOCHO-
COOHOCTH Ha PBIHKE TPY/IA.

2. Mecrto qucuuiuiuHbl B cTpykrype OOII cnenuanurera

Huctumnnuaa «YuCclIeHHbIE METOIBI» OTHOCHTCS K 00s13aTCILHOM JacTH OJIOKa
mucuuiuinH b1. Ee uzydyenue obecneunBaeT n3ydeHue JUCIIUTIINH:
- usuka;
- TEOPETUYECKAasi MEXAHUKA;
- CONPOTUBIICHUE MATEPHUAJIOB;
- HaQJIS)KHOCTh MEXaHUUYECKHUX CHUCTEM.

3. IlepeyeHn MIAHUPYEMBIX Pe3yJbTATOB 00y4eHHsl 10 TUCUHUILIINHE,
COOTHECEHHbIC C IUIAHMPYEMbIMH PpPe3yJbTATAMHM OCBOCHHSI 00pa30BaTeJIbHOH
NporpaMmblI

B pe3ynbrare ocBOCHHS TUCHUIUIMHBL y oOydarouuxcs GOpMUPYIOTCS CIEAYIOIINE
KOMITETCHIIMM U JIOJDKHBI ObITh TOCTUTHYTHI CJIEIYIOIINE PE3yJbTaThl 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, CIOCOOOB
U CPEJCTB TOIy4e-
HUS, XpaHEHUS U
nepepaboTKH  WH-
bopmanuu; uc-
MOJIb30BaTh WH-
dbopMalMoHHBIE |
nuQpoBbIE  TEXHO-
JoruM B mpodeccu-
OHAJIIBHOM JIesITelb-
HOCTH

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

NOIIK-2.2. Ymeer paboTath B
KauyecTBE MOJIb30BaTeNs Mep-
COHAJILHOTO KOMITBIOTEPA;
HMOIIK-2.3. Baageetr MmeTona-
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

OO6m1ast Tpy10€MKOCTh AUCIUILIMHBI COCTaBIseT 3 3aueTHhIC eauHuil, T.e. 108
aKaJIeMUYECKUX 4acoB (13 HUX 54 yaca — caMOCTOosITeIbHas padoTa CTYICHTOB).
Paznensl nuciurnabl «HUCIEHHBIE METOIBD) U3YYalOTCA Ha 3 Kypce B 5 ce-

MecTpe.

[Ipu 5TOoM Ha nexkuuu oTBOAUTCS 36 4yacoB (2 yaca B HEJENIO), HA MPAKTUYE-
ckue 3aHsATua otBoAuTcs 18 yacos (1 yac B HEZEN0), HA CAMOCTOSATEIBHYIO Pa0d0Ty —

54 yaca.

CrtpykTypa U colep:KaHHe AUCUUILIUHBI «UMCIEHHBIE METOIbI» MO CPOKaM U
BH1aM paboThI oTpakeHsl B [Ipunoxenun 1.

Copepxanue pa3iesioB IMCHUATIHHBI

Pa3nen. YUunciieHHbIE METOAbI pPeICeHUA PA3JIUIHBIX MATCEMATHYCCKHUX 3a1a4

Tema 1. Boluucnenue QpyHKUMNA, aOCOIIOTHBIE U OTHOCHTENIbHBIE TTOTPEIIHO-
CTH UX BBIYMCIICHMS. Boluncienue onpeneneHHbix nHTerpaioB. Ksagpartypusie dop-
MyJIbl CPETHUX MPSAMOYTOJBHUKOB, Tpanennii, CUMIICOHA.

Tema 2. YuncieHHOE pellIeHUE HEIMHENHBIX ypaBHEHUW. MeToabl mocnenoBa-
TEJILHOTO YTOYHEHUs 3HAaYeHUs! KOopHs (uTepauuid, HproToHa) U AesieHus oTpeska Io-
ronaM. OLeHKa MOTPEIHOCTH PENIECHUS.

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

Tema 4. WurepnomupoBaHue TaOIMYHO 3aAaHHBIX (QyHKIMi. JInHeiHas WH-
teprnosisnus. UHTeprionsiiionnbiit nonuaoM Jlarpamxka. KyOnueckue criyaitHel.

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

KX KBAJApaToOB.

Paznen «Yucaennbie MeToabl petieHus Tu(depeHuaabHbIX YPABHEHUID)




Tema 6. Pemenne 3amaun Komm s oObIkHOBEHHBIX UG depeHIInaTbHbIX
ypaBHEHHM mepBoro nopsiaka. Meroa Dinepa, MoaupuIIMPOBaHHBIA METO Dilepa,
meton Pynre-Kyrra. Pemenue 3amaun Komm st 0ObIKHOBEHHBIX AU(hepeHIInaIb-
HBIX YPABHEHHU BBICHIUX MOPSAKOB U HOPMAIbHBIX CUCTEM OOBIKHOBEHHBIX Audde-
PEHLIHUAIBHBIX YPABHEHHI.

Tema 7. Kpaeble 3amaum s auddepeHIHaIbHBIX YpaBHEHUH MeTton
cTpenibObl. KOHEYHO — pa3HOCTHBIE allIPOKCUMAIMU MPOU3BOJHBIX. MeTos MporoH-
KM PELICHUS PA3HOCTHBIX YPaBHEHUM.

Tema 8. Pemenue ypaBHEHMI B 4aCTHBIX POU3BOJIHBIX METOJOM CETOK.

5. Oﬁpa3OBaTeJIbHLIe TEXHOJOTHH, MIPUMCHACMbBIC ITPU OCBOCHHUU TUCHHUIIJIUHBI

Metoauka npenofaBaHus AUCIHUIUIMHBI « HUCIIEHHBIE METOMIB» U Pealn3aius
KOMIIETEHTHOCTHOI'O TMOAX0Jia B U3JIOKEHUU U BOCHPUSATHU MaTepualia mpeaycmart-
PUBAIOT KCIIOJIB30BAHUE CIIEAYIONUX aKTUBHBIX U MHTEPAKTUBHBIX (HOpPM MpoBee-
HUSI TPYIIIOBBIX, NHJIMBUAYAJIBbHBIX, ayJUTOPHBIX 3aHITUN B COYETAHWU C BHEAYIH-
TOPHOU pabOTOM C 1eNbI0 (POPMUPOBAHUS U PA3BUTHS MPOPECCUOHAIBHBIX HABBIKOB
oOyyJarommxcs:

— 3allliTa U WHIUBUIYAIbHOE OOCYKJIEHHUE BBITIOJHAEMBIX ITAlOB PacyeTHO-
rpaduueckux pador;

- TMPHUBJICYCHUE JIYUIIUX CTYJIC€HTOB K KOHCYJIbTUPOBAHHUIO OTCTAIOIIHX.

— MPOBEJICHUE MHTEPAKTUBHBIX 3aHATUM MO MPOIEAYpEe MOJATOTOBKU K MHTEP-
HET-TECTUPOBAHMIO HA cailTax: i-exam.ru, fepo.ru;

— HCTIOJIb30BAaHWE MHTEPAKTUBHBIX (POPM TEKYIIEr0 KOHTPOJISI B opMe aynu-
TOPHOTO U BHEAYIUTOPHOTO MHTEPHET-TECTUPOBAHUS;

WUTOTOBBIM KOHTPOJIb COCTOUT B YCTHOM 3a4€T€ U SK3aMEHE MO YUCIEHHBIM METO[aM
C YU€TOM Pe3yJbTaTOB BBIMIOJHEHUSI CAMOCTOSTEIIbHBIX PaOOT.

VY enbHBIA BEC 3aHATHI, TPOBOJUMBIX B MHTEPAKTUBHBIX (DOpMax, OINpeesieH
TJIaBHOM II€JIbI0 00pa30BaTeNIbHON MPOTPaMMBbI, OCOOEHHOCThIO KOHTHHTEHTa 00Y-
YaIOIIMUXCS U COJEPKAHUEM AUCUUILTMHBI «UMCIEHHBIE METOIB» U B LIEJIOM MO JUC-
uuruinHe coctaBisieT 50% aynUTOPHBIX 3aHATUNA.  3aHATHS  JIGKIMOHHOTO  THMA
coctaBisitoT 67 % OoT 0ObeMa ayTUTOPHBIX 3aHSATHUH.

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

B npouiecce oOydeHust Ha TPETHEM KypCe MUCIOJb3YIOTCS CAEAYIOIIHNE OI[EHOY-
Hble (POPMBI CAaMOCTOSITEILHON PabOThl CTYJEHTOB, OIICHOUHBIE CPEJCTBA TEKYIIETO
KOHTPOJISl yCTIEBAEMOCTH M TPOMEXKYTOUHBIX aTTeCTAIUM:

- IBe pacueTHO-rpaguueckue padoThbl
PacuerHo-rpadpuyeckasi padbora Nel

Kpatkoe conepxanue pabOThI:



UucneHHoe penieHre TUMOBBIX MHKEHEPHBIX 33/1au: BHIYUCICHUE ONMPEACICHHBIX UH-
TErpajioB, pellieHNEe HEIMHEHHBIX YPAaBHEHUM, pEllIeHHe CUCTEM JIMHEHWHBIX anreOpa-
MYECKUX YPaBHEHUM, PEIICHHE 3a7a4 MHTEPIOJIALNU U alllIPOKCUMAIUU (DYHKIIHIA.

PacuerHo-rpadpuyeckas padbora Noe2

Kpatkoe conepxanue pabOThI:
UucreHHOe UHTETPUPOBaHKE OOBIKHOBEHHBIX MU(D(epeHIINaNbHbIX YpaBHEHUH Mep-
BOT'O MOPSJIKA U CUCTEM OOBIKHOBEHHBIX AU depeHIInanbHbIX YpaBHEHU.

O1neHOYHBIE CpENICTBA TEKYIIET0 KOHTPOJS YCHEBAEMOCTH BKJIIOYAIOT KOH-
TPOJIbHBIE BOMPOCHI M 3ajaHusi B opme OJIAaHKOBOTO TECTUPOBAHMS JJISI KOHTPOJIS
OCBOEHUS 00yYarOIIMMHUCS pa3/eI0B AUCHUILIUHGI, TpueM PT'P.

OO6pa3ubl TeCcTOBBIX 3aanuii, 3aganuii PI'P, KOHTpOJIBbHBIX BOMPOCOB U 3aja-
HUW JIJ1 IPOBEJICHUS TEKYIIEr0 KOHTPOJIA, OUIIETOB K 3a4eTy npuBeacHbl B [Ipuio-
JKEHHUH 2.

6.1. ®oHJ OLEHOYHBIX CPEACTB JAJ5 MPOBEACHUA MPOMEKYTOYHOM
aTTecTAaluu O0YYAIOIIUXCS MO0 TUCHUIINHE « UMCc/IeHHbIEe METOAbD)

6.1.1. IlepeueHb KOMIIETEHIINI C yKa3aHUEM ATANOB UX (POPMHUPOBaHUS B IIpOLECCE
OCBOEHUS 00pa30BaTEIbHON MTPOrPAMMBI.
B pe3ynbTaTe 0CBOCHHUS TUCHUIIUHBI (POPMUPYIOTCS CIENYIOUUME KOMIIETEHIIUN

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

CIIOCOOOB U CPEJCTB MOJIYUYEHUsI, XpPaHEHUS U iepepaOoTKu MH(GOpMaInu; 1c-
M0JIb30BaTh UH-(POPMAIIMOHHBIE U LIU(POBBIE TEXHO-JIOTUH B NpodeccH-
OHAJILHOU NIEITEILHOCTU

B npouecce ocBoeHus: 00pa3zoBaTeNbHOM NPOrpaMMbl TAHHBIE KOMIIETEHIIUH, B
TOM YHCJIE€ UX OTAEJIbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS MOITAMHO B XOAE OCBOCHHUSA
0Oy4aroIIMMUCS TUCUUILIMH (MOAYJIEH), MPAKTUK B COOTBETCTBUU C YYEOHBIM ILIa-
HOM U KaJIeHAapHbIM IpapukoM yueOHOro mnpoiecca.

6.1.2. Onucanue noka3sareJieid 1 KpUTEpUeB OLICHMBAHUSI KOMIIETEHIIHIA,
(opMupyeMBbIX 110 UTOTAM OCBOEHHS IUCIHUILINHBI, ONIUCAHUE
IIKAJI OLleHUBAHUS

[Toka3zaTenem OLEHUBAHUS KOMIIETEHIIMM Ha Pa3iM4HbIX dTanax ux (GopMHpO-
BAaHMSI SIBJIAETCS JOCTHKEHUE 00YUYaIOIUMHUCS MJIAHUPYEMBIX PE3yJbTaTOB O0yUEHUS
10 TUCUUILIINHE.

OIIK-2 CmnocobeH pemathb npogeccHoHAIbHBIE 33Ja4H € HCI0Jb30BAHHEM METO10B, ClIOCO00OB M CPEACTB

NOJIy4eHHs, XPAHEHHS U NepepadoTKu HH(OPMaLK; HCI0JIB30BATh HH(OpMalMOHHbIe U HU(POBBIE
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TEXHO-JIOTHMH B IPO(eCcCHOHAIBHO AeATeJbHOCTH

Kpurepun oneHuBaHus

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 H TeEX-
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
yYMEHUE IPUMEHSTDH 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

npeajaracMbIX 3aga4.

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 YyMEHHE
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 €€ OIIMCAHUE:

dopmMa IPOMEKYTOYHOM ATTECTALMM: IK3aMEH.

[IpomexxyTouHas arrectanus oOydaromuxcs B (Gopme 3K3ameHa MpOBOIUTCS
M0 pe3yjibTaTaM BBIMOJHEHUSI BCEX BHUAOB Yy4eOHOW pabOThI, MPEITyCMOTPEHHBIX
y4eOHBIM IJIAHOM I10 JIAaHHOW JUCIMIUIMHE, MIPU 3TOM YYUTHIBAIOTCS PE3YJIbTATHI Te-
KYILIETO KOHTPOJISI yCIIEBAEMOCTH B T€UeHHE ceMecTpa. OLeHKa CTENEHU JOCTUKEHUS
00yYaroIMUMUCS TIAHUPYEMBIX PE3YJIbTaTOB O0YUECHUS MO JUCHMILUIMHE MPOBOIUTCS
MPETOIABATENIEM, BEIYIIMM 3aHITUA 10 JUCIUILIMHE METOJOM SKCIEPTHON OLICHKH.
ITo utoram nmpoMeKyTOUHOM aTTECTAlUU IO JUCIUILIMHE BBICTABJISETCS OLIEHKA «OT-
JUYHOY, «XOPOLIO», «YIOBIETBOPUTEIBHO» WU «HEYIOBIECTBOPUTEIBHO.

IIkana oueHNBaHUA

Onucanune

BremmonHensl Bce BUAbl y4eOHOUM paOOTHI, MperycCMOTPEHHbBIE
y4eOHbIM TUTaHOM. CTYIEHT JEMOHCTPUPYET COOTBETCTBUE 3HA-
HUHN, YMEHHI, HABBIKOB MOKAa3aTeNsM, MPUBEICHHBIM B TaOIu-
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
BIIUSIOLUIMMH Ha OOLIUI X0/ 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 U CIUIIHHBI
a) OCHOBHAs JUTeparypa:

1. boiikoB C.H., boiikoBa I'.B., Koran E.A. Maremartuka. YuciaeHHbIE METOBI.
M.: U3n-Bo «BUIIO, 2017. 74 c.

2. Jlonanuisia E.A., ®ponoB A.b., biioxuna B.®. Hucnennsie metoabl. Pacuersl B
cpene MATLAB sneMeHTOB aBTOMOOMIIBHBIX KOHCTpYKUuid. M.: MAMU, 2013.

3. bepkos H.A., Munocues B.b., Ilymxkape E.A. Kypc matemaTtnku miis TexHuye-
CKHMX BBICIIMX Yy4€OHBIX 3aBefeHuH. YueOHoe mocobdue. Yacte3. M.: MY,

2012. https://e.lanbook.com/

0) 1OMOJIHMTEIbHAS JIUTEepaTypa:

1. banakupeB FO.I'. Hucnennsie metoasl. Pacuetst B MICROSOFT EXCEL 2000
IpPU  KCCIICIOBAHUM aBTOMOOUIIBHBIX KOHCTpyKIWW. Koucmekt mekmuit. M.:
MI'TY «MAMWM», 2007.

2. KupeeB B.W., [TanteneeB A.B. UucieHnHble MeTOABI B MPUMEpPAxX U 3a1adax. M.:
Bricmias mkoma, 2004.

3. IMupymon VY.I'. Uucnennsie metomsl, 2-¢ uza. M.: [poda, 2003. 224 c.

B) IPOrpaMMHOe o0ecnevyeHne 1 MHTEPHET-PeCcypcChl:

KomMmbroTepHbIe Kacchl YyHUBEPCUTETA.
WHTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOIUYECKHUE MaTepuaibl B DJICK-
TPOHHOM BHJI€, TpeACTaBlIeHHbIe Ha caiiTe mospolytech.ru B pazgene: «llentp ma-
TeMaTH4IecKoro oopaszoBanus» (http.//mospolytech.ru/index.php?id=4486);



https://e.lanbook.com/

BapuaHTbhl KOHTPONBHBIX 3aJaHUN MO AUCHMUIUIMHE MPEICTABICHBI HA CalTax:
http://i-exam.ru, http:// fepo.ru.
[Tone3npiec y4eOHO-METOAMYCCKUE M HH(POPMAIIMOHHBIC MaTepUaIbl MPEACTaB-
JIEHBI Ha calTax:
http.//exponenta.ru,
http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

I) 3JIEKTPOHHO-00pa30BaTe/ibHbIe PeCypPChI
OO0P naxoautcs B pazpaboTKe.

8. MarepuajibHO-TEXHUYECKOE 00eceYeHue U CIUILTHHbI

MarepuanbHO — TeXHHUYEeCKass 0a3a YHHUBEpCUTETa 00ECIIEUMBAET MPOBEIACHUE BCEX
BUJIOB 3aHATUM, MPETyCMOTPEHHBIX YYE€OHBIM IIJJAHOM U COOTBETCTBYET JIEHWCTBYIO-
IIMM CaHUTAPHBIM U IIPOTUBOINOKAPHBIM IIPABUIIAM H HOPMaM.

JUist mpoBeieHUs! y4E€OHBIX 3aHATHI HCIIOIb3YIOTCS

- JIGKIIMOHHbBIE ayJIUTOPUM U ayAUTOPUU JJI MPOBEACHUS MPAKTUUECKUX 3aHATUM, B
TOM YHCJIE, OCHAIICHHbIE MYJIBTUMEAUMHBIM 000pyA0BaHUEM ISl IPOBEACHUS ayIu-
TOPHBIX 3aHATUHN (TIPOEKTOP, HOYTOYK, MUKPO(OH U T.1.);

- 17151 paboThI CO CHEUAIM3UPOBAaHHBIM MTPOTPAMMHBIM 00€CIIEYUEHUEM BO BpeMs MH-
TEPAKTUBHBIX NPAKTUYECKUX 3aHATUNA MMEIOTCS KOMITBIOTEPHBIE KJIACChl YHUBEPCHU-
TeTa.

9. MeToauuyeckue peKOMEeHIAIUN JIJI CAMOCTOATEILHOM PadoThI CTY1€HTOB
Pa3aen: uncjaeHHbIe MEeTOABI

B Hacrosiee Bpemsi YHCIICHHBIE METOJNBI SBIISIOTCS CaMbIM PaclpoCTpaHEH-
HBIM U 3 (PEKTUBHBIM CPEJICTBOM PEUICHUS Pa3IUYHBIX HAYIHO — TEXHUYECKUX TIPO-
oJeM.

B manHOM pasmene Kypca pacCMaTpHBAIOTCS OCHOBHBIC YHCIICHHBIE METOJIbI
PEIICHUS TUITOBBIX MPUKIAIHBIX 337a4. K HUM OTHOCSTCS: BBIYMCICHUE OTPE/ICICH-
HBIX MHTETPAJIOB, PEIICHUE HEIMHEWHBIX yYpaBHEHHH, PEIIEHHWE CHUCTEeM JIMHEWHBIX
anredpandecKuxX ypaBHEHHM, pellieHue 3a/1a4 HHTEPITOJISIIINY U alllpPOKCUMAIIUN Tao-
JUYHO 33aHHBIX (YHKIWN, PEelIeHne OOBIKHOBEHHBIX AUG(depeHIInaIbHbIX ypaBHe-
HUW TEPBOTO U BBICIIUX TMOPSIAKOB U cUcTeM. [[1s UX pelieHust mpuMeHSIOTCS pas-
JUYHBIC CTaHJIAPTHBIC MPOTPAMMBI, KOTOPBIE IS CTY/ICHTA SBJISIFOTCS CBOCOOPa3HBIM
«UEPHBIM SIIIIMKOMY, TaK Kak JIJIsi OOpaIieHus K CTaHJapTHOU MporpaMMe JOCTaTOYHO
JUIIH BBECTH MCXOIHBIC JTAHHBIE, a KaK TMOJy4aeTcs pe3yabTaT, OCTACTCS HESICHBIM.
[ToaTOMy B Kypce Hamo 0OpaTuTh 0CO0O0C BHUMaHUE Ha MOHWMAaHHUE CYIIHOCTH TIPH-
MEHSIEMBIX METOJIOB U aJITOPUTMOB, TaK KaK 3a4acTyl0 MHTEPIPETAIUs Pe3yIbTaToOB
pacyeToB HETPUBHAIBHA U TPeOyeT 3HaHUS OCOOCHHOCTEH MPUMEHSIEMbIX METO/IOB.
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[Ipy 4MCIIEHHOM DPELICHUH 33Ja4l Ba)KHO YCTAHOBHUTH, CYLIECTBYET JIM pelIe-
HUE, €IUHCTBEHHO JIM OHO M KAaK OHO 3aBHCHUT OT MCXOJHBIX JaHHbIX. Ecim 3amada
[IOCTaBJIEHA KOPPEKTHO, TO OHA pa3pelirMa Mpu JHOObIX JOMYCTUMbBIX BXOJHBIX JaH-
HBIX U PEIICHHE HEMPEPBIBHO 3aBUCUT OT MCXOJHBIX JIAHHBIX, TO €CThb MAaJOMy HX
WU3MEHEHUIO COOTBETCTBYET MAJIOE U3MEHEHHE PELICHMUS.

JInst KakJ10M M3 MEePEeYUCIICHHBIX BBILIE THUIOBBIX 3a/1a4 B Kypce M3JIararorcs
pa3IMYHbIE YUCIEHHBIE METOJbl M aIrOpUTMbl. Tak, MpU pPEIICeHUH HEIWHEWHBIX
YpaBHEHUH MOCJE OTIACICHHUS MPOMEKYTKa, Ha KOTOPOM PAaCIONOKEH KOPEHb ypaB-
HEHUS, BO3MOKHO NMPUMEHEHNE UTEPALMOHHBIX METOAOB MOCIEA0BATEIBHOTO yTOY-
HEHUS HAYaJIbHOTO MNPUOIM>KEHHOTO 3HAY€HHsI KOpPHS (METOJ MPOCTHIX WTEparuii,
Meroa HproToHa U Ap.) 1 METOJOB CYKEHUS BBIICIIEHHOTO OTpe3Ka (METOJ JAeJIEHUs
OTpe3Ka MomojaM, METO/ XOp).

AHaJOrMYHO, NMPU PELIEHUU CUCTEM JIMHEHHBIX alreOpanvyeckux ypaBHEHUU
Jake MpHU MPUMEHEHUH TOYHBIX YHCIECHHBIX METOAOB (IIO3BOJIAIOIINUX MOIYYUTh pe-
[IEHHE C MOMOUIbI0 KOHEUYHOTO Yncia apupMETHUECKUX OIepaluii), Hanpumep, Me-
Toaa I'aycca, BenmuurHa NOTPEIIHOCTU PEUIEHUS 3aBUCUT OT KaK OT JJIMHBI pa3psi-
HOM CETKH, UCIOJIb3yeMOW B TMPOIECCE BBIYUCICHHUM, TaK U OT OOYCIOBJICHHOCTH
MaTpPHUILIbI CUCTEMBI (TO €CTh OT CTENEHU €€ UyBCTBUTEIBHOCTU K HAKOILJICHUIO OLIU-
OOK OKpYIJIEHHS B Mpolecce npeoOpa3oBaHMil Ha HTare MPUBEAEHUS CUCTEMBI K Tpe-
YTOJIbHOMY BUY). MTepalliOHHbIE METO/bI PEIICHHUsS CUCTEM JIMHEWHBIX ajreOpau-
YECKUX YpaBHEHUHN 00J1ajal0T BBICOKOHN 3 (PEKTUBHOCTHIO, HO MX MPUMEHEHUE CBS-
3aHO C PSIIOM OTPaHUYEHU, HAJTAraeMbIX HA CBOMCTBA MAaTPHIIbl CUCTEMBI.

Yucnennble MeToAbl pemieHust auddepeHlunanbHbIX YpPaBHEHUM SIBIISIOTCS
HanOoJiee MOIIIHBIMU M YHUBEPCAJIbHBIMU METOJaMH, TO3BOJISIONIMMU MOJIYYUTh pe-
IIEHUsI, KOT/Ia TPaJAULMOHHbIE KJIACCUUYECKHE aHAJUTHUUECKUE U MPHUOJIIMKEHHbIE Me-
TOABl HenpUMEeHUMBL. Cpeiu HUX OJHUM W3 BaKHEWIIUX SBIISIETCS METOJ KOHEUHBIX
pasHocteli. OH OCHOBBIBAETCSl Ha 3aMEHE HEIpepbhIBHOW 00JacTu ONpeneseHus pe-
LIEHUS] JUCKPETHBIM MHO>KECTBOM TOYEK, HA3bIBAEMOM CETKOM; Ha 3aMEHE Helpe-
PBIBHBIX (DYHKIUI JUCKPETHBIMHU; Ha 3aMEHE MPOM3BOAHBIX B YPAaBHEHUH KOHEUHbI-
MU paszHoCTsIMH. B pesynbrare BMecTo quddhepeHInaIbHOr0 ypaBHEHUS MMOIy4aeTcs
KOHEYHO-Pa3HOCTHOE YpaBHEHME, ONPEACIICHHOE B y3JIaX Pa3HOCTHOW ceTku. Pere-
HUE €ro CBOJUTCS K OTHICKAHUIO 3HAYEHUI CETOYHOU (DYHKIIMM B y3J1aX CETKH.

CryzseHT B mpoliecce OCBOCHUSI Kypca JIOJKEH OCMBICIUTD, YTO U3 MHOXKECTBA
QJITOPUTMOB HaJI0 BBIOMPAThH T€, UCIOJIB30BAHNUE KOTOPHIX B YCIOBUSAX KOHKPETHOM
3aJ1a4M MMO3BOJIUT MOJYYUTh HAJIEKHBINA PE3YybTaT C TPEOyeMON TOUHOCTHIO.

10. Meroauveckue peKOMeHIAUH ISl MPENoaBaTest

[Ipexxne Bcero, cieayer oOpaTUTh BHUMaHUE CTYJCHTOB Ha TO, YTO MpaKTUYe-

CKM BECh M3Y4YaeMblil UMM MaTepuaj SBJISETCS JJI HUX HOBBIM, HE M3Yy4YaBIIMMCS B
nporpamme cpefHedt mkoasl. OgHaKo OH He TpeOyeT KaKkoh-11ub0 creruanbHOu (J10-
MOJIHUTENILHOM ) MOATOTOBKU U BIIOJIHE MOXKET OBITh YCIICIIHO M3y4Y€H, €CJIH CTYyICH-
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Thl OyayT MOCeNiaTh 3aHSATHSA, CBOCBPEMEHHO BBITIONHSATH JOMAIHUE 3a7aHUSl H
M0JIH30BaThCs (IIPU HEOOXOIUMOCTH) CUCTEMOM IJIAHOBBIX KOHCYJIbTAIIMM B TCUCHHE
KOXJ0To ceMecTpa. Bolenmme B Kypc YMCIEHHBIX METOJOB Pa3feibl SBISIOTCA
KJIACCUYECKHUMH, B TO K€ BPEMsSI OHU MPAKTUUYECKH OPUCHTUPOBAHBI, TAK KAK UMEIOT
IIMPOKOE PACPOCTPAHEHUE [IJI PEIICHUSI PA3HOTO poja 3a/1a4 BHYTPU CaMOW maTe-
MATUKHU U NPUKIATHBIX 3a7a4. IX OCBOEHHUE MOMOXKET CTYJI€HTaM JIOTMYECKH BEPHO,
apryMEHTHPOBAHO M SICHO CTPOUTH YCTHYIO M MUCHMEHHYIO p€Ub, YCHEUIHO MpUMe-
HATh HAKOTUJICHHBIC 3HAHUS JJI PEIICHUS, IPEXKE BCEro, CTAHAAPTHHIX 3a/a4 B MPO-
(beccuoHanbHOU cepe nesaTeTLHOCTH.

Heobxoammo ¢ camoro Havaia 3aHATANA PEKOMEHIOBATh CTYACHTaM OCHOBHYIO
U JOTIOJIHUTENIbHYIO JIUTEPATypy, & B KOHIIE CEMECTpa JaTh CHUCOK BOIMPOCOB ISt
MOATOTOBKH K 9K3aMEHY.

Ha nepBoM 3aHSITHU 1O AUCHUILIMHE 00s3aTEIbHO NMPOUH(POPMUPOBATH CTY-
JIEHTOB O BHUJE M (OpME MPOMEKYTOUHOM aTTecTally IO JUCIUIUIMHE, CPOKax e
MPOBEICHUS, YCIOBUAX JIOMyCKa K MPOMEKYTOUYHOM aTTECTAIMU, IPUMEHSIEMbIX BU-
Jax IPOMEKYTOYHOT'O KOHTPOJIS.

CoobOpakeHUs U pEKOMEHJAIIMU, MPUBEACHHBIE B M. 9 pabodeil mporpaMmbl
JUISL CTYJICHTOB, JIOJDKHBI OBITh YETKO C(OPMYIHUPOBAHBI U M3JIOKEHBI UMEHHO IIpe-
MoJiaBaTesieM Ha JIEKIUAX, MPAKTUUYECKUX 3aHIATHUSAX U KOHCYJIbTAIUSX.

N3n0xeHne TeopeTUYeCcKoro Marepuaia J0JKHO COMPOBOKIATHCA WILTIOCTpa-
TUBHBIMHU MPUMEPAMHU, TIIATEIHLHO OTOOPAaHHBIMU MPENOaBaTelIeM TaK, YTOObI TEX-
HUYECKHUE TPYAHOCTH U BBIKJIAJIKU MPU PEIICHUU 3aJa4l HE OTBJIEKAIN OT IJIaBHOTO:
OCMBICJICHUSI UJICU U CYTH MPUMEHsIEMbIX MeTO/10B. ClieTyeT BCeraa yKa3blBaTh MpH-
MepHhI MPAKTUYECKOTO MPUMEHEHUS PACCMOTPEHHBIX HA 3aHATUSX YpaBHEHUU U (pop-
MYII.

[IpakTryeckue 3aHATUS JOJDKHBI OBITh OPTraHU30BaHbBI MIPEMOIaBaTEIEM TaKUM
00pa3omM, 4TOOBI OCTABajJOCh BpeMsl Ha MEPUOJAMYECKOE BBITTOTHEHHUE CTYIACHTAMHU
HEOOJIBIIION CaMOCTOSITEILHON PabOTHI B ayJUTOPHH JJISI TIPOBEPKH YCBOSHUS M3JI0-
YKEHHOTO MaTepuaa.

[IpenonaBaresb, BEAYIIMM MNPaKTUYECKUE 3aHATHS, JTOJDKEH COTJIACOBBIBATH
y4eOHO — TeMAaTHYECKUH TUTaH 3aHATUH C JIEKTOPOM, MCIIOJIb30BaTh SAUHYIO CUCTEMY
0003HaYCHUT.

[IpenogaBarento cieayeT T0OMBAThCS CHCTEMAaTHUECKON HEMpephIBHOW pabo-
THl CTYJICHTOB B TEUECHHE CEMECTpa, HEOOXOJMMO BBISIBISTH CHUJIBHBIX CTYJIECHTOB U
MPUBJIEKATh UX K HAYYHOU paboTe, K yYaCTUIO B Pa3HOTO pPoja OJUMIIMAJaX U KOH-
Kypcax.

CTyneHT MODKEH ONIyIaTh 3aMHTEPECOBAHHOCTD MPENoJiaBaTessi B JOCTHKeE-
HUM KOHEYHOTO pe3yJibTaTa: B MPUOOPETCHUU OOYYAIOIIMMUCS MPOYHBIX 3HAHUH,
YMEHHI 1 BiaJicHUS HAKOIJIEHHOW MHGOpMaIlMel 11 penieHus 3aaa4 B mpodeccuo-
HAITBHOW NEATEILHOCTH.

12



Ilpunoycenue 1
CTpyKTypa U coep:kaHHe TUCHUILIUHBI «UncjieHHbIe METOIB»
Hampasienue noaroroBku
23.05.01 «Ha3zeMHbIe TPAHCIIOPTHO — TEXHOJIOTHYECKHE CPEACTBA)
[Ipodunn
«CnopTHBHBIE TPAHCTIOPTHBIE CPEACTBAY
KBanudukamus (CTeneHb) BBITYCKHUKA:
HNuxenep
Ounas hopma oOydeHHst

- Buabl yueOHoii padoThl, DopmbI
= = 2 BKJIIOYAsl CAMOCTOSATEJIbHYI0 Buabl camocTosiTe1bHON PaGoThI ATTe-
Paszen § % § ! Tpa60Ty CTY/JEHTOB, Crynenros cTamHN
= = PY10€MKOCThH B 4Yacax
n/n © |FJ CP | KC
J | I/C | JIab C P K.P. | K.II. | PI'P | Pegepar | K/p | D 3
IIaTelil cemecTp
Pasznen 4. UncieHHbIe MeTOOBI
[TorpemHOCTh BBIYKUCICHUNA U €€ BHBL.
1 | Meroasl NpUOIMIKEHHOTO  BBIYMCIECHUA | 5 1 4 2 6
onpezeneHHbIX uHTerpasoB OrneHka Imo-
IPELIHOCTU
Boruncnenue onpeielieHHbIX HHTETPalioB C
NOMOILBIO (OPMYNT  MPSIMOYTOJIbHUKOB, U
2 . 5 3 4 2 6 +
Tpaneuuit 1 CuMIICOHA.
Brimaua PI'P Nel
UucneHHble METOIIbl PEIICHUS HETUHEN-
3 | HBIX anreOpandyeckux ypaBHeHHH. OreHka 5 5 4 ) 6
MOTPENIHOCTH PeIIEeHUs
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Pemenvne HenuHEHHBIX anreOpandecKux
YpaBHEHUN METOJIaMU TOJIOBUHHOIO JIeJie-
Husi 1 HproToHA.

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

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

11

3amauy MHTEPHOJSALUU U aNNPOKCUMAIUK
TaOJIMYHO 3aJaHHbIX (YHKUUN OJHOHN Iie-
PEMEHHOM

13

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

15

Uucnennoe pemenue 3amadun Komm mis
OOBIKHOBEHHBIX nudepeHIaIbHBIX
YpaBHEHHIA N-TO TOPSIJIKA U CUCTEM

17

dopMma aTTecTaluu

19-
21

Bcero 4yacoB nmo jucuMIJIinHe
B IISITOM CeMecTpe.

36

18

54

PI'P

18




[Ipunoxenue 2

MUHHCTEPCTBO HAVKU U BBICLIIET'O OBPA3OBAHUS
POCCUNCKOU ®EJEPALIUU
®EJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXIEHME BBICILIEI'O OFPA3OBAHUS

«MOCKOBCKHH NOJIUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH IMMOJIUTEX)

Hampasienue noaroroBku
23.05.01 «Ha3zemMHbIe TPAHCIIOPTHO — TEXHOJIOTHYECKHE CPEICTBA)
[Tpodunb
«CrnopTHBHBbIE TPAHCIIOPTHBIE CPEACTBA)
KBanuduxarms (creneHs) BHITYCKHHUKA!
HNuxenep
dopma 00yUeHuUs: OuHAas

Kadbenpa «Maremarukay

®OH/
OLIEHOYHLIX CPEJCTB

Mo JUCUMILIUHE

YucaeHHbIe MeTOIbI

Cocras: 1. ITaciopT (poHA2 OLEHOYHBIX CPEICTB
2. OnucaHyne OLIEHOYHBIX CPe/ICTB:
- JK3aMeHAMOHHbIE OHWJIeThI
- KomnuiekTsl 3aqaHuii VI KOHTPOJIbHBIX padoT
- KommiekT Bonpocos
- KommuiekT 3agannii 17151 BbINOJTHEHHUS
pacyeTHO-rpapuyecKux pador

CocraBuTen:
noir., K.¢.-M.H. Koran E.A.,

Mockaa, 2023 ron
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IMOKA3ATEJIb YPOBHSI C0OPMUPOBAHHOCTHU KOMIIETEHIINI

Taomuna 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 | @OPMYJINPOBKA (popmupoBaHMs | OLIEHOYHOI0 | KOMIIETEHIUHI
KOMIIEeTeHI i cpeacrBa**
OIlK-2 Crnioco0eH pemiath po- | 3HATh:aKTyallbHble MpoOJieMBbl | Jekuus, camocto- | YO ba3oBblii ypoBeHb
(beccuoHanbHbIC 33/1a4M | COBPEMEHHOI'O  HAy4HOTro M | steibHas pabdora, | PI'P -BJIaJICCT 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 npodec-
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 IOITYYEHHYIO
uH(pOpMaLIHIO

BJaJeTh: Ha OCHOBE OCBOCHHS
OCHOBHEIX IIOJIOKCHHM, 3aKO-
HOB U METO/IOB BBIYMCIHUTENb-
HOW MaTeMaTHKH BIIAJIETh CIIO-
COOHOCTBIO K CcaM000pazoBa-
HUIO U UCTIOJIb30BAHUIO B TIPAK-
TUYECKOM JIeSTeNTbHOCTH HOBBIX
3HAHUM U YMEHUU

CEeMHUHApCKHE 3a-
HATHUS

HOBHBIMH MOHSATUSIMH U METOJIaMH B
paMKax OUCHUIIIINHBI,

- 0CO3HAaeT HeOOXOAMMOCTD TOBbI-
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
MaTE€MaTU4YeCKUX 3HAaHUW HA OCHOBE
3HaHUS OCHOBHBIX IIOJIOKECHMM, 3a-
KOHOB M METOJOB €CTECTBEHHBIX
HayK U MaT€MaTHKH

**. CoxpamieHus: opM OIEHOUHBIX CPE/ICTB CM. B IpuiokeHnu 2 k PIL.
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Hepeqeﬂb OLCHOYHBIX CPEJACTB IO TUCHHUIIJINHE
«UuciieHHbIE METOAbI»

Tabnuua 2
Haumenosanue [IpencraBnenue one-
Ne Kparkas xapakrepucTrka OLEHOYHOIO
[y | oueHouHoro cpen- cpesicTea HOYHOT'O CPE/CTBA B
CTBa DdOC
1 KonTponbnas (ca- CpenctBo npoBepku yMeHui npumeHsaTh | Kommiekrt kon-
MOCTOSITEIbHAs) IIOJTyYEHHbIE 3HAHUS JJIs pEeIleHMs 3a/a4 | TPOJIbHBIX 3a/laHUM
pabota OIIPEEIIEHHOT0 THUIIA 110 TEME WM pa3jie- | 10 BapuaHTaM
(KP) 1y
2 | PacuetHo- CpenctBo npoBepku ymMeHHM npuMeHsATh | Kommiiekr  3aganuii
rpaguyeckas pa- IIOJIyYeHHbIE 3HAaHUS 110 3apaHee onpene- | i BBIITOJIHEHUS
oora JEHHOM METOJUKE AJIs pPELIeHUs 3a7ad | PacyeTHO-
(PT'P) WU 33JlaHdid 10 MOAYJII0 WM JUCIU- | TpaduuecKkoi paboThl
IUIMHE B LIEJIOM.
CpencTBo KOHTPOIIS, OPraHU30BaHHOE KaK
cnenuaibHasg Oecela IEJaroruyeckoro
Vernpiii onpoc | paboTHHKa ¢ oOywaromuMcs Ha TeMmbl, | Bompocsl mo
3 cobeceoBaHne, | CBSI3aHHBIC C M3y4yaeMOW JAMCUMIUIMHOW, U | TeMaM/pasjenam
(YO) paccuMTaHHOE Ha BBICHEHHE O00beMa | JUCLMILIMHBI
3HaHUU O0ydYaroIerocsi o ONpeAeIeHHO-
My paszieny, Teme, npobieme u T.11.
CucremMa cTaHIapTU3UPOBAHHBIX 3a/1aHUH,
4 Tecr IIO3BOJISIOIIAS aBTOMAaTU3UpO- | DOHJ TECTOBBIX
(T) BaTh MPOLEAYPY U3MEPEHUs YpOBHS 3Ha- | 3aJaHHUU
HUI 1 yMeHHH 00yJaromerocs.
5 | bunersl k 5x3ame- | CpencTBo NpOBEpPKM 3HAHWM, YyMeHMi, | buiersl k 3x3ameny.
HY HaBbIKOB. Moxer BkimouaTh KoMiulekc | IlIkana oneHuBaHus u
(3b) TEOPETHUYECKUX BOIIPOCOB, 3a4ad, MPAKTH- | IPOLEIypa IpUMEHE-
YECKUX 3aJlaHUM. HUSL.
[IpomexyTouHas aTTe- Ok3ameH (9) 1) yerno (V)
crarus (ITA) 2) nucemenHo (I1)

OdopMiieHue u onucaHue OLEHOYHBIX CPEICTB
1. DKk3amMeHAIMOHHBbIE OUJIETHI

1.1. Ha3nauenue: Mcnoap3yroTcs 1is IpoBeAeHHs IPOMEKYTOYHOM aTTeCTallu 1O JUCIUIIIMHE
"YucaeHHbIE METOBI".
1.2. PernameHt sk3ameHa: - Bpemst Ha MOArOTOBKY T€3UCOB OTBETOB - 10 45 MUH.
- Crioco6 KOHTPOJIS: YCTHBIE OTBETHI.

1.3. Illxana onicHUBaHMS:

"OTJMYHO'" - ecIM CTYACHT INIyOOKO M MPOYHO OCBOMJI BECh MaTepHall MPOrpaMMbl 00ydeHus, uc-
YepIbIBalolle, 0CIeI0BaTeNbHO, TPAMOTHO U JIOTHYECKH CTPOMHO €ro M3J1araeT, He 3aTpyAHseTcs
C OTBETOM IpU U3MEHEHUU 33JaHUs, CBOOOHO CIPABIAETCS C 3a/la4yaMU U MPAKTUUYECKUMU 3a/1a-
HUSMU, IPAaBUIIbHO 00OCHOBBIBAET MPUHSATHIE PEILICHUS.

"Xopomo'"- ecnu CTyAEHT TBEPAO 3HAET MPOTPaMMHBIA MaTepuas, FPaMOTHO U IO CYILECTBY €ro
U3JIaraeT, He JOIYCKAaeT CYIIECTBEHHBIX HETOYHOCTEW B OTBETE Ha BOIPOC, BJIaZieeT HEOOXOIUMBbI-
MU YMEHHUSIMU U HaBBbIKaMH IPYU BBINOJIHEHUN IPAKTUYECKUX 3aaHUM.

"Y10BIETBOPUTENBbHO' - €CIIM CTYIEHT OCBOWJI TOJIBKO OCHOBHOM Marepuasi IporpamMmsbl, HO HE
3HAaeT OTHENIbHBIX TEM, JOIYCKaeT HETOYHOCTH, HEIOCTaTOYHO IMpaBHJIbHBIE (DOPMYTUPOBKH,



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

Kaxxnoe 3amanue sx3aMeHaIIMOHHOTO OUjieTa OlleHUBaeTcs OTAeabHO. OO1elt OLleHKOH! SBIs-
€TCsl Cpe/IHEE 3HaUEHUE, OKPYIVIEHHOE J10 1I€JI0T0 3HAUYEHUS.
1.4. KoMIIJIeKThI DK3aMEHAITMOHHBIX OMJIETOB BKJIIOYAET I10 KKI0MY paszneny 25-30 OwmieToB
(XpaHATCS B LIGHTPE MaTEMaTUYECKOro 00pa3oBaHMs).
TunoBble BApMAHTHI OWJIETOB MPUJIATAIOTCS.

OBPA3IbI BUWJIETOB

BWJIET N 1
1. Beruucnenue onpeaeneHHbIX HHTErPAIOB METOIOM IIPSMOYTOJIBHUKOB.

2. Metonom HeloTona permuts ypaBaenue 5S5x° —20x +3=0 na npomexytke [0;1]. Beimonuurs

TPU TPUOITIKESHUSL.
3. s TabauvHOo 3ajaHHON (QYHKIUU

X 0 1 2
Y 1 2 5
IIOCTPOUTH UHTEPIIOJISALIMOHHBIA MHOTOUJIeH Jlarpanka u HailTu ero 3HayeHue npu  x = 1,5.

BWJIET N 2
1. PemreHne HeMMHEHHBIX YPABHEHUN METOJ0M UTEpaLU.

2. PemuTh cucTeMy JTUHEWHBIX aNreOpandeckux ypaBHEHUI MeTo oM ['aycca ¢ BEIOOpOM IIIaBHOTO
AJIEMEHTa IO CTOJNOILY

4x, —2x, +x, =8,
2x,+5x, —x; =-5,
X, +2x, +4x, =7
6
3. BbUnCaNTh ONpeIeNeHHbIN HHTErpal J (2x—1)’dx cmarom /=1 MeTomamu Tpamenuii u

0
CI/IMHCOHa, CpaBHUTH C TOYHBIM PCHICHUCM.

KommiekT TecToBbIX 3a1aHuil (KOHTPOabHBIX pador) (T, KP)
110 JUCHUIIJIIMHE YwncieHanle METO/AbI

Pa6ora Nel

4
1. BbruncauTh OnpeneaeHHbI HHTErpa _[ (2x” +4x—3)dx cmarom h=0.5
0
MeToaaMu Tpanenuid 1 CHMIICOHA, CPAaBHUTD C TOYHBIM PEIICHHUEM.
Haiitu Bce nexariue Ha yKa3aHHOM OTpe3Ke KOPHU YpaBHEHHUS C OTHOCHTENBHOM Mmorper-
HocTbio 0.0001 ¢ mOMOIIBIO METO/IOB, YKa3aHHBIX MPENO1aBATEIEM.

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



2. MeTo10M NOJIOBUHHOTO ACJICHHS] HATH KOPEHb YpaBHEHUS
x’ —4x” + x +6 =0 Ha npomesxyTke [1,6;2,2] . BBIIOIHUTE TpH NPUOIMKEHUS.

3. Mertonom HeroToHA HalTH KOpeHb ypaBHEHHS x° —4x° + X +6 =0 Ha IPOMEKYTKe
[2,4;3,2]. BBIOTHUTH TpU TPUOTMKEHUSI.
4. MeTo0M UTepaluii HAWTH KOPeHb ypaBHeHHs X —9x” +26x—24 =0 Ha
npomexyTke [3,5;4,3]. BeIMOMHUTD TpH TPUOIMKESHUS.
5. PemuTh cucteMy JUHEWHBIX anreOpandecKux ypaBHEHHI METOAOM MPOCTON
urepanuu u 3eiaend. IIpunsaTe B HauaIbHOM NPUOIIMIKEHNH X, = X, = X; = 0. Beimonnurte

JIBa TIPUOJIMIKCHUS.
3%, —2x, +x;, =3,
X, +5x,-2x, =9,
X —x, +4x;=-3
6. Pemmth cuctemMy TMHEHHBIX alreOpanvdecKux ypaBHCHH METOIOM MPOCTON HMTEPAIIHH.
[TpuHATH B HAYATbHOM HNPUOIMKEHUH X, = X, = X, = (0. BoImonHuTh TpM  1pUOIIKEHUS.
4x, —2x, +x;=-2,
2x, +4x, —x; =3,
2x,—2x, +5x;,=-5

7. s TabnuuHO 331aHHON QYHKIMU TOCTPOUTH MHTEPIOJISIIIMOHHBIA MHOTOUJICH
X | 3101
y 3 6 | -1

Jlarpanska u HalTH ero 3Ha4yeHue npu  x =—1.

8. HOCTpOI/ITB aHHpOKCI/IMI/IPYIOH_II/Iﬁ OJIMHOM Y =q, +a; X + a2x2 METOJAOM HaHU-

MEHBIINX KBaJPATOB I TAOJIMYHO 3aJaHHOH (PYHKINH

X |1 2 |3 4
Y |5 |3 |2 2
9. Jlnst Tabnu4HO 3aJaHHON (PYHKIIMM TOCTPOMTH MHTEPIOJILMOHHBIA MHOTOWIEH
X -1 10 1 2
Y 2 |0 |0 1
Jlarpanska u HaiiTu ero 3Hayenue npu  x =0,5.

10. TTocTpouTh  anMpPOKCUMUPYIOIIUH MOJMHOM Y = @, +a,X +a,X° METOJ0M HAaNMEHBIINX

KBa/IpaToB JUIsl TAOJIMYHO 33aJJaHHOM (pyHKIHHU
X |1 2 |3 4
Y |5 |3 |2 2

Onenka «oTJIINYHO» BbICTaBIseTCs cTyAeHTY 3a 90 — 100% npaBUIBHBIX OTBETOB,
OIICHKA «XOPOIIIOY - 32 HEe MeHee 75% MpaBIUIHHBIX 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.



= 0 0 NGk W

12.

13

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

21

22.

23.

24.

25.

26.

27.
28.

29

Brruncnenue onpeneneHHblX HHTErpajoB METOJOM NIPSIMOYTOJIbHUKOB.
Brruncinenue onpeneneHHblX HHTErpasoB METOIOM TPAICIUi.
Brruncnenue onpeieneHHbIX HHTErpanioB MeTo1oM CUMIICOHA.
PemreHne HeMMHENHBIX YPABHEHUN METOAOM UTEpaLU.
Pemenue HenmuHeHbIX ypaBHeHU MeTo10M HbroTOHA.
Pemenne HeMMHENHBIX YPaBHEHUH METOIOM ITOJIOBUHHOTO JIE€JICHHUS.
PemreHne HeMMHENHBIX YpaBHEHUN METOAOM XOPI.
Pemenue cuctem MMHEHHBIX alreOpandecknx ypaBHEeHUI MeToaoM [aycca.
. Pemienue cucrem sinHeiHbIX anredpandeckux ypaBHeHUI MetonoM ['aycca ¢ BBIOOPOM IUIaBHO-
IO DJIEMEHTA.
. Pemienue cucteM MMHEHHBIX anredpanyecKuX ypaBHEHUH METOIOM ITPOCTON HTEpALIUH.
Pemienue cuctem JTMHEHHBIX aareOpanuecKux ypaBHEHUN METOI0M 3eies.
. Pemienue cucrem IMHEHHBIX aireOpandeckux YpaBHEHUH C MCIIOJIb30BaHMEM IPHUEMOB CHUM-
METpPU3aLUH U PEJIAKCALIUU.
3amada MHTEPIIONIMPOBAHUS TAOIMYHBIX (YHKINN: TTOCTAHOBKA, METO/IbI HHTEPIIOIHPOBAHHUS.
KycouHo — nnnHelHass ”HTepIoIsuus.
[TonmHOMMANIBHAS UHTEPIIOJISALIUA.
[TocTpoeHne MHTEPIONSLIMOHHOTO MHOTOWIeHa Jlarpanxa.
Pemrenue 3a1aun HHTEPNOIMPOBAHUS TAOINYHO 3a1aHHBIX (DYHKIHMIA ¢ TIOMO-
IIbIO CIUIAliH — MHTEPIIOJISILIUH.
3ajaua anmpokcUMauuu TaOaM4yHO 3aiaHHbIX ¢GyHKuui. IlocTpoeHue amnmpokcuMupyromei
(YHKLIMU METOJIOM HaMMEHBIIUX KBaJpaTOB.
. CyTb O/IHOIIArOBBIX METO/I0B MHTETPUPOBAHUS OOBIKHOBEHHBIX MU((epeHINaTbHBIX YpaBHE-
HHI.
Mertoa Ditnepa YMCICHHOTO UHTETPUPOBAaHUS OOBIKHOBEHHBIX MU GEpEHIIMATbHBIX YPaBHEHUN
MIEPBOTO MOPAIKA — PEKYpPpPEHTHas GopMyIia, TeOMETpHUYECKasi HHTEPIIpEeTaIusl.
VY coBeplIeHCTBOBAHHBII MeTO/1 Dijiepa YUCICHHOTO HHTETPUPOBAaHUSI OOBIKHOBEHHBIX AU(de-
PEHIMANIbHBIX ypaBHEHHUH MEpPBOro MOpsiika — peKyppeHTHas Gopmysa, reoMeTpuuecKas WH-
TeprpeTanus.
Meton Pynre - KyTTa 4HCIEHHOTO HHTETpUpPOBaHUS OOBIKHOBEHHBIX AM(QepeHIranbHbIX
YPaBHEHUH MIEPBOTO MOPsIKa.
Ceenenune 3amaun Ko mis mudepeHnnanbHbIX ypaBHEHUN 71 - TO TIOPSAJIKA K HOPMaJIbHOU
cucreme TudepeHIaTbHbIX YPaBHEHUH.
Pemenue cuctemsl muddepeHnanbHbIX YpaBHEHHH MeToA0M Ditnepa.
Pemenue cucremsl quddepeHInaIbHbIX YpaBHEHUH YCOBEPIIEHCTBOBAHHBIM METOI0OM Diisiepa.
Pemenue cucremsl quddepeHnanbHeIX ypaBHeHHH MeTogoM Pynre — Kyrra.

. PaszHocTHBIE MeTOIBI pereHus AuddepeHnanbHbIX ypaBHEHUH.




KoMiiexkT 3ajaHuii 1J11 BLINOJHEHUSA

pacuetHo-rpaduyeckux pador (PI'P)

10 IUCIOUITJIIMHE YucieHHbIe METOAbI
(HaMMEHOBaHHE JIUCLUILIMHBI)

.
Nel. BrlunciuTh onpeneneHHbli HHTErpal '[ (2x* =3x+4)dx cmarom h=1
1
MeToamMHu Tparnenuii 1 CUMIICOHA, CPaBHUTh C TOYHBIM PEILICHUEM.

6
Beruucnurs onpeneneHHslid HHTErpall j(x —1)’dx cmarom h=1
0
MeToAaMu Tpaneuuid 1 CUMIICOHA, CPaBHUTH C TOYHBIM PELICHUEM.

Ne2. HaiiTu Bce Jiexkalliie Ha YKa3aHHOM OTPE3KE KOPHU ypaBHEHUSI C OTHOCUTEIIBHOM MOTpPEenIHo-
cthio 0.0001 ¢ momMoIIbIO METOI0B, YKAa3aHHBIX MTPEMNO/IaBATEIIEM.

Bapuanrbl 3a1annii

l. sin;zx—\/;cos;zx=0,(0£xﬁ4).
2. " sinx+cosx =0, (2<x<10).

3. xsinx—cosx=0, (0<x<4).

Ne3. HaiiTu pelieHue CUCTeMbl JUHEHHBIX anredpandeckux ypaBHeHuil Ax =b . Jlnsg storo peanu-
30BaTh OJIUH M3 ONMHCAHHBIX B pabOTe METOIO0B. BEIOOP MTEPAIMOHHBIX METOIOB PEIICHHS CUCTEM
JOJKeH OBbITh OOOCHOBAH MpPEIBAPUTENLHON MPOBEPKOWM MAaTPHIBI CUCTEMBl Ha YCIOBUE CXOJU-
MocTHu. B cinydae nmpuMeHeHUs UTEPAIMOHHBIX METOJ0B MPUHATH OTHOCUTEIBHYIO PA3HUILY MEXKY
coceHUMH TpuOmkeHusiMu Bektopa perienus He 6onee yem 0.000001. OueHuTh OTHOCUTENBHYIO
MOTPEUTHOCTH MOJIYYEHHOTO perieHus. MaTpuily A u BeKTop b B3sTh 10 HOMEpY CBOEro BapHaHTAa,
3aMeHsIsl 3HAaU€HHE 77 HOMEPOM CBOEIO BApUAHTA.

1-5. n+5 0 -2 1 0 1
0 n+5 0 -2 1
A=| =2 0 n+5 0 =21, b={n+5
1 -2 0 n+5 0 1
0 I =2 0 n+5 1

Ned. Haiitu penieHne CHCTEMBI IMHENHBIX anrebpanyeckux ypaBHenunit AX = B TouHbBIM M uTe-
pallMOHHBIM METOJIOM IO COIVIACOBAHHUIO ¢ IpenopaasareneM. OLEHUTh aOCONIOTHYIO M OTHOCH-
TEJILHYIO MOTPENHOCT NPHOIMKERHOTO pemenns. Marpuity A u Bektop B 3anats B Buje

a b ¢ d e x| f
b a b c d||Xx| |[f
c b a b cl||*|=&
d ¢ b a b||X4 S
e d c b a Xs S

3HadueHUS BXOOAIINX BCIWYWH B3ATH U3 Ta6J'II/II_[LI, 3aMCHAA 3HAYCHUC 7 HOMCPOM CBOCT'O BapHUaHTaA.
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Bapyanr | A | b |c |d|e|f| G

Nel-Ne5 |nt5] 0 [-2]0|1]1]|nt5
Ne6-NelO0 [nt5] 2 | 1 ]0|0|2]|nt5
Nell-Nel5 | n 410(0|23| N
Nol6-Ne20 [n+5| 6 | 2 |1|1]4|nt5
Ne21-Ne25 |nt5| 8 | 4 ({212 ]|5|nt5
No26-Ne30 [ nt+5 [ 10| 8 |3 (0|5 | nt5

NeS. Oynkiuio y = f(x), rne f(X) neBas uacth anreGpamuecKoro ypaBHeHus u3 3aganust Ne2,

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

Ne6. C momolpi0 METOJ]a HAUMEHBIINX KBAJAPATOB HANUTH HAWIYYIIYIO MPUOIMKAIONIYIO (yHK-
U0 JUIsl TabnuvHO 3amaHHol (QyHKIMU. B kadecTBe KOOpAWHATHBIX (YHKIUI HCIIOIH30BATh IO-

maHOMBL @, = 1,0, =X, ...,,., =x”. BbMUCIUTh «HAUMEHBIIKME KBAaAPaTh). COMOCTABUTDH TOIY-

YEeHHbBIC PEe3yJIbTaThl C AMMPOKCHMAIMEH 3a1aHHON (YHKIMOHAJIBHOW 3aBUCHMOCTH KBaJPaTHOMN
2

napabonsl O(x) =a, +a,x +a,x

X, (1 (1|1 ]2 ]2 3|3 ]|3]4[|5]|6

1

y(x;) {091 [1,1135/3,7/8(81[82[9|8]|7

Ne7. Bemonnuth yucieHHoe pemienue 3aaaun Kommu na otpeske [0,4] ¢ marom 0,1 metomom Di-
nepa ¥ MOIU(UIIMPOBAHHBIM METOIOM Diiepa v OIEHUTH IOTPEITHOCTh BRIYUCIICHUH.
V' =2y+4x

y(0)=0
Kputepun onenkn:
- OLIEHKA «3a4TE€HO» BBICTABIISETCS CTYACHTY, €CIIM OH PEryJIIpHO B TEUEHUE CEMECTpa IPECTaB-
JISUT pEeUIeHMsl 3aJa4, BBIIIOJHWII TIOJHOCTBIO BCE 3aJaHMsI M UX 3aIlUTUII, OTBETUB HA BOIIPOCHI IIpe-
1oJlaBaTes;
- OLIEHKA «HE 3aYTEHO» BBICTABIIETCS CTYIEHTY, €CIIM OH HEPETYJSIPHO B TEUEHUE CEMECTpA MPE-
CTaBJISUI PEIICHUS 3a]1a4, BBIIOIHUI 33JaHHs HE MOJHOCTBIO WM BOOOIIE HE MPEACTAaBIIAT PAOOTHI
Ha IPOBEPKY, JOMYCKAET CYIIECTBEHHBIE HETOUHOCTH B OTBETaX Ha BOIPOCHI IIPENIOAaBATENIS.



