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1. Ilequ ocBOeHNS JUCHHUILIHHBI

K oCHOBHBIM 1eJIM OCBOCHUS JUCIUIUIMHBI «YUCICHHBIE METOIBI»
ClIeJTyeT OTHECTH:

- BOCIIUTAHHUE Y CTYJEHTOB OOIIEH MaTEMaTHICCKOMN KYJIBTYPHI;

- MpUOOpETEHUE CTYJICHTAMHU IIMPOKOTO Kpyra MaTEeMaTUYECKUX 3HAHUH,
YMEHUH U HABBIKOB;

- pa3BUTHE CIIOCOOHOCTH CTYACHTOB K HMHAYKTUBHOMY U JI€TYKTUBHOMY
MBIIIICHUIO HAPAY C PA3BUTHEM MaTEMaTUYECKON MHTYUIINH;

- YMEHHE CTYJCHTaMH pa3BUBATh HABBIKM CAMOCTOSTEIHLHOTO HW3YYCHUS
y4eOHON M Hay4YHOW JIUTEpaTyphl, COAEpIKaIlell MaTeMaTHYeCKUE CBEJACHHS U
pe3ynbTaThl;

- TOATOTOBKY CTYJCHTOB K JICITCIBHOCTH B  COOTBETCTBHU C
KBATH(PUKAIIMOHHON XapaKTEPUCTUKOW CIEITUATNCTA, B TOM YHCIIe (OPMHUPOBAHNE
yMEHUI HCITOJIB30BAaTh OCBOCHHBIE MaTeMaTHIECKHE METO/IbI B
npoeCCUOHATIBHON JIEATEIIbHOCTH.

K ocHOBHBIM 3aayaM OCBOCHHUS TUCIUIUIMHBI «YWCIICHHBIE METOIBI»
ClIeJTyeT OTHECTH:

- OCBOGHHE CTYyJICHTaMH OCHOBHBIX MOHSTUN, METOMIOB, (HOPMHUPYIOIIUX
OOIIyI0 MaTeMaTHYECKYI0 MOJTOTOBKY, HEOOXOJUMYIO ISl YCIIEITHOTO PEIICHHUS
MPUKIIAIHBIX 337124,

- (QopMmupoBanue y cryleHTa TpeOyemMoro Habopa KOMIICTECHIIUMH,
COOTBETCTBYIOIIUX  €r0  CIHEHNUAJbHOCTH M OOECHEYHMBAIOIIUX  €r0
KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPy/a.

2. Mecro qpucuumuinabl B cTpykrype OOII cnenunaaurera

Jucuummaa  «YuciaeHHbIE  METOJBD»  OTHOCHUTCSA K  D3JICKTHUBHBIM
oucuuminHaM.  «YuclIeHHBIE  METOOBI»  B3aMMOCBSI3aHa  JIOTUYECKH |
COAEPKATEIbHO-METOAUYECKN CO CIECAYIOUMMHU TUCHUIUIMHAMUA W TpPaKTUKaMU
OOII:

- UndopMaTrka 1 OCHOBBI IPOrpaMMHUPOBAHHS,
- MatemaTtuka,
- CtpouTenbHass MEXaHUKa MaIlluH;
- MeTo/1 KOHEUHBIX YJIEMEHTOB
- BerunciutenpHass MeXaHUKa,
- [IporpaMMHBIE KOMIUIEKCHI MHKEHEPHOTO aHAJIN3a B MEXAHUKE;



- [IpakTKyM 1O BBIYUCIUTEIBHOW MEXAHUKE;
- MaremaTudueckoe MOJAEIMPOBAHUE TPAHCIOPTHO-TEXHOJIOIMYECKUX

CPE/CTB,;

3. HepequL IJIAHUPYEMBIX PE3YyJIbTaTOB oﬁyqunﬂ o IMCuMIlJIMHE,
COOTHECEHHBIC C INIAHUPYEMBIMHU peE3yjbTaTaMU OCBOCHUA Oﬁpa3OBaTeJILHOI71

NPOrpamMMmblI

B PE3YyJIbTaTC OCBOCHUA AUCHUILIINHBI Y O6y‘-IaIOIHI/IXCSI (bOpMI/Ipy}OTCH CIcayromuce
KOMIICTCHIIMHY W OOJIX)KHBI OBITH AJOCTUTHYTBI CJICAYIOIIHUC PC3YJIbTAThI 06y‘-I€HI/I51

KakK 9Tall @OpMHpOBaHHH COOTBCTCTBYIOIIHX KOMHGTGHHHﬁI

Kon B pe3yabTarte ocBoeHuUst Ilepeuens MIaHNUPYeMBbIX pPe3yJIbTATOB
KOMIIETeHIH U o0pa3oBaTebHOI 00yueHUsl MO JUCIUIJIMHE

NPorpamMmMbl 00y4aromuics
JOJI’KeH 00,1aaTh

YK-1 CriocobeH ocylecTBIATh 3HATh:
KPUTHYECKHI aHAIIN3 ® aKTyaJIbHbIC poOsIeMbl COBPEMEHHOT0
npoOJEeMHBIX CUTyallui Ha HAYYHOTO U TEXHHYECKOTO  DPa3BHUTHA,
OCHOBE CUCTEMHOI'O IIOJIX0J1a, | ¢umuocodckue MpoOIeMbl CaMOpPa3BUTHS U
BbIpabaThIBaTh CTPATETHIO caMopealM3ald  dYeloBeKa B obOmactu
JEHCTBHAN MAaTEMATUKU U TEXHUYECKUX HAYK
yMeTh:
® a0CTPaKTHO MBICIIUTh, 000011aTh,
CHCTEMaTH3UPOBATh u aHATM3UPOBATH
HOJYYEHHYI0 HH(OpMaIIIO
BJIa/I€Th:
® HABBIKAMH HAa OCHOBE OCBOCHHUS OCHOBHBIX
NOJIOKEHUH, 3aKOHOB YHCJIEHHBIX METOJIOB

AHAJIIM3UPOBATDb PC3YJIbTAThI U ACJIATh BHIBOJbI

4. CTPpyKTYypAa U CoJAeprKaHue TUCHHUILINMHBI

OO6mast TpyA0EMKOCTh JUCIUIUIMHBI COCTaBisieT 4 3aueTHbIE €IUHMII, T.C.
144 axaneMuueckux vaca (M3 HUX /2 4aca — caMOCTOsITeNIbHAsi paboTa CTYJACHTOB).
Paznensl qucuumminabl «YHUCIEHHBIE METObI) W3YUYalOTCs Ha BTOPOM Kypce

B YETBEPTOM CEMECTpE.
[Ipu sToM Ha nekuuu oTBoAUTCA 18 yacoB

npakTH4Yeckue 3aHsaThs orBoautcss 54 wgaca (3

CaMOCTOSITENIbHYIO paboTy — 72 Jaca.

(1 yac B Hexenro), Ha
yaca B HENENI0), Ha

CrpykTypa U colepkaHue TUCHUIUINHBL «HUCIEHHbIE METOIBI» MO CpOKaM

U BUJaM paboThl OTpakeHsl B [Ipunoxenun 3.




Coneprxxanue pa3iejioB TUCHUUILTHHBI

Tema 1. Beuncienue QyHKIUNA, aOCONIOTHbIE U OTHOCUTEJIbHBIC
MOTPEIIHOCTA WX BBIYUCICHUSA. BBIUYMCIEHHE ONpPENEICHHBIX HMHTErPaJIOB.
KBaapartypubie (opMyIbl CpeHUX MPSMOYTOILHUKOB, Tpaneuii, CHMIICOHA.

Tema 2. UYwuciaeHHOe peHIEHUE HEJIWHEHHBIX ypaBHEHUM. MeTojibl
MOCJIEIOBATEILHOIO YTOUHEHHS 3HaueHus1 KopHs (uTepauuii, HptoToHa) U neineHus
oTpe3ka nomnojaM. OLeHKa MOrPEeIIHOCTH PEIICHHUS.

Tema 3. Pemenne cuctem TUHEHHBIX anreOpanyecKkux ypaBHeHHA. Meton
['aycca. UtepanmoHHbIE METOBI PELIEHUS.

Tema 4. HWurepnonupoBaHue TaOMMUHO 3aJaHHBIX (yHKUMHA. JluHelHas
uHTepnoysanusa. MaTepnonsaunonHsiii nonuHoM Jlarpamka. KyOuueckue criaitHbl.

Tema 5. Anmpoxkcumarus TaONMMYHO 3aJaHHBIX (YHKIHA METOIOM
HaNMEHBIINX KBAJPATOB.

Tema 6. Pemenue 3anaun Komm 111 0ObIKHOBEHHBIX AU(PHEpeHInaTbHbIX
ypaBHEHU# mepBoro mnopsjaka. Meton OJiepa, MOAUPHUIIUPOBAHHBIA METO]
Onnepa, Meron Pynre-Kyrra. Pemenne 3amaum Komm g OOBIKHOBEHHBIX
mudpepeHnaNbHbIX YPAaBHEHUM BBICHIUX TMOPSJAKOB W HOPMAIbHBIX CHCTEM
OOBIKHOBEHHBIX (P PepeHITNaNbHBIX YPABHEHUM.

5. OOpa3oBarejibHbIe  TEXHOJIOTMH, MPUMEHsAeMble TPH OCBOCHHMH
TUCHMILTAHBI

Mertonuka mpenojaBaHusi AUCHUIUIUHBI  «UUCIEHHBIE METOIBI» W
peanu3alisi KOMIETEHTHOCTHOTO MOIX0/1a B U3JI0KEHNUU U BOCIPUSITUN MaTepualia
MpeayCMaTPUBAIOT UCIIOIb30BaHUE CIEAYIONIMX AaKTUBHBIX W HHTEPAKTHUBHBIX
dbopM TMpoBeNECHUS TPYNMOBBIX, HHAUBUIYAIbHBIX, ayJIUTOPHBIX 3aHSATUU B
COYETAaHUU C BHEAYAUTOPHOW paboOTON C 1eabi0 (POPMHUPOBAHUS U Pa3BUTHS
1po¢heCCHOHAIBHBIX HAaBBIKOB, O0YJAIOIINXCS

— 3aIIUTa U UHJIUBHUAYyaTbHOE 00CYKICHHE BHITIOJHAEMBIX 3TAllOB PACYETHO-
rpaduueckux pador;

UTOTOBBIM KOHTPOJIb COCTOMT B 3K3aMEHE [0 YUCICHHBIM METOJaM C Y4YE€TOM
PE3YJIBTATOB BBHIMOJIHEHUSI CAMOCTOATENBHBIX PaboT.

VYnenpHBIE BeC 3aHATUNA, TMPOBOJAMMBIX B HWHTEPAKTUBHBIX (opmax,
OMpeJieieH TJAaBHOW I1eNbI0  00pa30oBaTeIbHOM MPOrPaMMbl, OCOOEHHOCTHIO
KOHTHHT€HTa 00YyJaromuXcsl U COIep>KaHNeM JUCHUTUIMHBI «UUCTIEHHBIE METOBI»
U B LIEJIOM 10 JucHuiuimHe coctaBiisieT 50% ayauTOpHBIX 3aHATUN. 3aHATHS
JIEKIIMOHHOTO  THUIIA COCTABISIOT 25 % 0T 00beMa ayAUTOPHBIX 3aHATHH.

6. Ounenouynble cpeacrsa /JIf TeEKYLIero KOHTPOJA YyCIEeBaeMOCTH,
NMPOMEKYTOYHOM ATTECTALMU MO0 UTOraM OCBOCHUS JMCHUILIMHBI U y4eOHOo-
MeTOoAuYeCcKoe o0ecredyeHue CaMOCTOATEIbHOM padoThl CTYACHTOB

B mporecce oOyueHuss Ha TpeTheM Kypce HCHOIB3YIOTCS CIETYIOIIHNE
OIICHOYHBIE (POPMBI CAMOCTOSTEIHLHOW PaOOTHI CTYJIEHTOB, OLICHOYHBIE CPEACTBA
TEKYILEro KOHTPOJISl YCIIEBAEMOCTH M IPOMEKYTOUHBIX aTTeCTAIUI:



B yeTBepTOM cemecTpe
- B¢ pacyeTHO-rpadguyeckue padboThl

PacuerHo-rpaguueckas padora Nel

Kpatkoe cogep:kanue paboThI:

YuciaeHHOe pelleHrne TUIOBBIX MHXEHEPHBIX 33/1a4: BBIYMCIICHUE OINpPEIEICHHBIX
MHTETPaJoOB, DPELICHUE HEIWHEHHBIX YpaBHEHUH, peIleHHEe CHUCTEM JIMHEHHBIX
anreOpanyecKnx ypaBHEHMI, pelIeHHE 3aJad WHTEPIOJSIUN U allpOKCUMAINH
G yHKITHA.

PacuerHo-rpadguyeckast pabora Ne2

Kpatkoe conepxanue padOTBI:
YucneHHOoe HMHTETPUPOBAaHHE OOBIKHOBEHHBIX AU(@epeHnanbHbIX ypaBHEHUN
NIEPBOT0 MOPSAJIKA U CUCTEM OOBIKHOBEHHBIX AU((epeHInaIbHbIX YPaBHEHUM.

OuLeHOYHBIE CpelCcTBAa TEKYUIErO KOHTPOJS YCIEBAEMOCTH BKIFOYAIOT
KOHTPOJIbHBIE BONPOCHI W 3aJaHus B (QopMe OJAHKOBOTO TECTUPOBAHUS IS
KOHTPOJISi OCBOCHHS O0YUAIOIIMMHUCS Pa3AesioB JUCIUIUINHBL, ipreM PT'P.

OOpa3ipl TeCTOBBIX 3aaHui, 3amaHuii PI'P, KOHTpOJIBHBIX BOMPOCOB H
3aJlaHul JIJ1s1 IPOBEJICHUS TEKYIIEro KOHTPOJIs, OMIIETOB K 9K3aMEHY MPUBEICHHI B
[Ipunoxxenuu 2.

6.1. (I)OHII OICHOYHBIX CPEIACTB NJHA NMPOBCACHHUSA HpOMe)I(yTOqHOﬁ
arTrecralamu oﬁyqamumxcn o ITMCIUIIJIMNHE «Yucjaennble METOAbI»

6.1.1. [lepedyeHp KOMIETEHIIHI C yKa3aHUEM ITANoOB UX (POpMHUpPOBAHUS B
IIPOLIECCE OCBOEHUS 00Pa30BATEIBHON IPOIPAMMBI.
B pe3ynbTaTe 0CBOCHUS TUCUUIITUHBI POPMUPYIOTCS CIEAYIOLME KOMIIETEHIUN

Kon B pe3ysbTare ocBoeHusi 00pa30BaTeJIbHON NPOrpPaMMbl 00y4aKOIHICSH
Komnerenuuu J0JI7KeH 00J1a1aTh
YK-1 CrniocobeH ocylecTBIATh KPUTHUECKUH aHaIN3 MPOOJEMHBIX CUTYyalluid Ha
OCHOBE CCTEMHOTI'0 I0JIX0/1a, BbIpa0aThIBATh CTPATETUIO ACHCTBUIMA

B mpomecce  ocBoeHuss  o0pa3oBaTeNbHOM  MPOTrpaMMbl  JAaHHBIC
KOMITETECHIIUH, B TOM YHCJIE UX OTJEIbHBIE KOMIIOHEHTHI, (GOPMHUPYIOTCS MOITAITHO
B XOJIC OCBOCHHUS OOyYalONMMHUCA JUCUUIUIMH (MOIyJeH), TpaKkTUK B
COOTBETCTBHUHM C YYE€OHBIM IUTAHOM U KaJIGHJApHBIM T'papuKoM ydeOHOTO
nporiecca.

6.1.2. Onucanue noka3areJsieil 1 KpuTepHeB OLIEHUBAHUS KOMIIETEHIM,
(hopMupyeMBIX [0 UTOTaM OCBOCHHS AUCHUILIUHBI, ONICAHNE
IIKAJ OlleHMBAHUA




IToka3arenem OLICHHUBAaHUA KOMHCTCHHI/Iﬁ Ha Pa3JIMYHbIX JTalax HuX
q)OpMI/IpOBaHI/I}I ABJIACTCS JOCTHIKCHHC 06y‘IaIOHII/IMHCH IIAHUPYCMBIX
PE3YIILTATOB 06y‘ICHI/ISI IO AUCHUIIIIMHC.

YK-1 Cnoco0eH ocymecTBISTh KPpUTHYECKHI aHAIN3 IPO0OJeMHBIX CUTyalliii HA OCHOBE
CHCTEMHOI0 MOAX0/1a, BLIPA0ATHIBATH CTPATErHIO JeliCTBUIA

Kpurepun oueHuBanus
IToxa3arenn
2 3 4 5
3HATh: OO0yyarommiics OO0yyvarormmiics OO0yyvarormmiics OO0yuarormumiic
aKTyaJbHbIC JIEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET s
poOIEeMBI MIOJTHOE OTCYTCTBHE | HEMIOJIHOE JOCTaTOYHO JIEMOHCTPHUpYE
COBPEMEHHOTO | WJIM HEIOCTaTOYHOE | COOTBETCTBHE rIyOOKHe 3HaHHS | T MOJHOE
HAy4YHOTO U | COOTBETCTBHE 3HaHUH KOHTPOJMPYEMBIX | COOTBETCTBUE
TEXHHUYECKOTO 3HAHUN nporpamme: pasnenoB 3HAHHUH
pa3BUTHS, KOHTPOJIHPYEMBIX JIOITyCKAIOTCS JVICIIATUTHHBL, nporpamMme
dunocodekue paszenos OLINOKH, OTBEYaeT Ha BCE | IUCIHIUINHBI,
poOIEMBI MaTEeMaTHKH: MIPOSIBIISIETCS BOITIPOCHI, B TOM | JIOTHYHO U
CaMOpa3BUTHUS U | HE CIIOCOOEH | HEOCTaTOYHOE, qucie apryMEHTHPOB
caMopeann3any | apryMEHTUPOBAHHO | IOBEPXHOCTHOE JIOTIOJTHUTEIIbHBIC. | aHHO OTBEYAeT
M 4elOoBeKa B | M IIOCIENOBATENIFHO | 3HAHUE TEOPHH, B To e Bpems | Ha Bce
obacTu u3jaraTb Marepuai, | CyTd MetoaoB. s | npu OTBETE | BOIIPOCHI, B
MaTeMaTUKUd | | HETPaBHJIBHO MOy 4CHUS JOIyCKaeT TOM YHCIIE
TEXHUYECKHUX OTBEYaeT Ha | IPAaBUJIBHOTO HECYILIECTBCHHBIE | TOTIOJIHUTEIbH
HayK JIOTIOJTHUTEIIbHBIE oTBeTa TpeOyloTCs | MOTPEIIHOCTH WU | BIE,
BOTIPOCHI WIN | yTOUHSIOIIHE naer MIOKa3bIBACT
3aTpyAHSETCs C | BOIIPOCHI. HEJI0CTaTOYHO BBICOKHI
OTBETOM TIOJTHBIE OTBETHI YPOBEHb
TEOpeTu-
YECKOU
HOJTOTOBKH
yMeThb: OO6yuatronuiics OO6yuaromuiics OO6yuaromuiics OO6yuatomiuiic
abCTpaKTHO MIOKa3bIBAET JI€MOHCTPHUPYET JEMOHCTPHPYET s
MBICJIHTb, HEI0CTaTOYHOE HETOJIHOe YaCTUYHOE JIEMOHCTpUpYE
00001aTH, YMEHHUE MPUMEHATh | COOTBETCTBHE COOTBETCTBHE T YMEHHE
CHCTEMAaTU3HPO | TEOPHUIO K PELICHUIO | CIEAYIOIINX CIIEAYIOIINX IPUMEHSTh
BaTh U | IpemjIaraeéMbIX YMEHUU: peIIeHUue | YMEHH: TEOPHIO K
aHaJTM3UpPOBaTh | 3a/1a4, JOMYCKaeT 3aja4, yMeHHE MPUMEHSATh pEIIEHHIO
MOJTyYCHHYTO rpyObIe OMMOKH MOJTb30BATHCS TEOPETUIECKHE Mpe/TaraeMbIxX
uH(pOpMaInIo IPY PEUICHUH 33/1a4 | pa3IMYHBIMU METOBI K 3ajay,
WA BOOOTIE MaTeMaTHYEeCKUMH | PEIICHUIO 3a7ad. | MPaBHIBHO U
peleHus 3aaa4 MeTonamu. B YMeHUs OCBOEHBI, | IOJIHO CTPOUTH
OTCYTCTBYIOT, peleHnn 3a1a4 HO JIOITYCKAIOTCSl | peIIeHUs
HEMPaBUIBHO MOTYT HE3HAUUTENIbHBIE | MaTeMaTU4YecK
OTBEYaeT Ha COZIePIKATHCS OIINOKH, WX 3aJ1ad.
JIOTIOJTHUTEIIbHBIE rpyObie oIOKH, HETOYHOCTH, CoboaHo
BOTIPOCHI, MIPOSIBIISIETCS 3aTpyJHEHUS IPH | ONepUpPyeT
CBSI3aHHBIE C HE/I0CTaTOYHOe peleHnH 3a/1a4, npruoOpeTeHHBI




W3Yy4aBITUMUCS B yMEHUE IPUMEHSATH | HE BIMSIONIME HA | MU YMCHUSIMH,
Kypce TEOPHUIO K (4 [01112179:C ) MPUMEHSIET UX
MaTEeMaTHUYECKUMHU | PEIICHHUIO pereHus B CUTYaITUAX
METOJIaMH U npeIaraeMbix MTOBBIIICHHOM
MOJIEJIIMH WU 3aJad. CJIOKHOCTH.
3aTPyIHSCTCS C
OTBETOM.
BJIA/IETh: OO0yyvarommiicst He OO0yyvarormmiics OO0yygarormmiics OO0yuarommiic
HaBBIKaMM Ha BJIaJieeT WK B BJIaAceT YaCTHYHO BJIAZEET | A B IIOJTHOM
OCHOBE COBEPIICHHO MaTeMaTUYECKUMH | HaBBIKAMU Ha o0BeMe
OCBOEHUS HEIOCTATOYHOU METOJaMH B OCHOBE OCBOE€HHUS | BIAJEET
OCHOBHBIX CTEIIEHH BJIAJCET HETOJIHOM 00beME, | OCHOBHBIX HaBBIKAMHM Ha
IMOJIOXKEHUH, HaBBIKAMH Ha JIOTYCKAIOTCS ITOJIOKEHHH, OCHOBE
3aKOHOB OCHOBE OCBOCHHS 3HAYUTEIbHEBIC 3aKOHOB OCBOCHUS
YHCIIEHHBIX OCHOBHBIX OIIIMOKH, YHCIIEHHBIX OCHOBHBIX
METOI0B MMOJIOJKCHUI, MPOSIBIIAETCA METOI0B ITOJIOKCHUH,
aHAJIM3UPOBATh | 3aKOHOB YHCJICHHBIX | HEJOCTaTOYHOCTH aHAJIM3UPOBAThH 3aKOHOB
Pe3yNIbTaThI U METO/IOB BJIaJICHUS pe3YJIbTATHI U YUCIEHHBIX
JIeNaTh BBIBOJIBI | aHAIM3UPOBATh HaBBIKAMH Ha JIeJIaTh BBIBOBI, METOJIOB
pe3yNbTATHI U OCHOBE OCBOCHMS HABBIKU OCBOCHBI, | aHAITM3UPOBAT
JIeJIaTh BBIBOBI OCHOBHBIX HO JIOMIYCKAIOTCSA | b PE3yJIbTaThl
MOJIOKEHUH, HE3HAYUTEIbHBIE | U JIeNIaTh
3aKOHOB OIIIOKH, BBIBOJBI,
YUCIIEHHBIX HETOYHOCTH, CBOOOIIHO
METOI0B 3aTpyJHEHUS MPU | IPUMEHSIET
aHATM3UPOBATH AHAJIUTHYECKUX MOJTyYEHHBIC
pE3yNbTaThI U oreparusx, HaBEBIKHU B
JI€J1aTh BBIBOJIBL. MEePeHOCe YMEHUH | CUTYyaIHsIX
Ha HOBBIE, MTOBBIIICHHOM
HECTaH/apTHBIC CII0KHOCTH.
CUTYaIlUH.

[[lxama oueHWBaHUA PE3YyJHTATOB IMPOMEXKYTOUHOW aTTECTallMd U €€
OIMCaHUE!

DopMa NPOMEKYTOUYHOM aTTECTALMM: IK3AMEH.

[TpomexxyTouHas aTrecranus odydaromuxcs B popMe dK3aMeHa MPOBOIUTCS
M0 pe3yibTaTaM BBIMOJHEHUS BCEX BUIOB Y4eOHOUM pabOThHI, MPEIyCMOTPEHHBIX
y4€OHBIM IIJIAHOM I10 JAHHOMW JUCHMUIUIMHE, TIPU 3TOM YYUTBHIBAIOTCS PE3yJbTaThl
TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH B TeueHHe ceMecTpa. OleHKa CTENeHH
JOCTHXKEHUSI  OOYy4YaloIUMUCA IUIAHUPYEMBIX  pPe3yJbTaTOB  OOy4YeHHUsS TIO
JTUCUUTUIMHE ITPOBOJMUTCS IIPENOAaBaTeyieM, BEAYIIUM 3aHATHSA MO AUCLIUILIMHE
METOAOM JKCIIEPTHOM OLEHKUA. [lo uToramMm IPOMEKYTOYHOW aTTECTALUU I10
JUCIUTIINHE BBICTaBJISICTCS OIICHKA «OTJIMYHO, «XOPOILIO»,
«YIOBJIETBOPUTEIBHO» WU «HEYIOBIECTBOPUTEIBLHO).




HIxaJa oneHUBaHUA Onucanne

BeimonHeHsl Bce BHUIBI y4eOHOU pabOTHI, MPETyCMOTPEHHBIC
yuyeOHbIM MaHOM. CTyIeHT JeMOHCTPUPYET COOTBETCTBHE
3HaHUM, YMEHUM, HABBIKOB IIOKAa3aTelsiM, MPUBEICHHBIM B
TabIMIaX, ONepUpyeT NPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMU,
HaBbIKAMHU, T[PUMEHSET UX B CHUTyalUsX [OBBIIICHHON
cnoxHoctd.  I[lppy  »3ToM  Moryr  ObITh  JIOIMYIIEHBI
HE3HAYUTENIbHBIC OIIMMOKH, HETOYHOCTH, 3aTPyIHEHHUS WpH
MepeHoce 3HaHUI U YMEHH Ha HOBBIE, HECTaHApTHBIC 3a/1a4H.

OTJINYHO

BeimonHeHsl Bce BuabI y4eOHOH palbOThI, MpeayCMOTpPEHHBIE
yueOHbIM T11aHOM. CTyIeHT JOeMOHCTPUPYET COOTBETCTBUE
3HAHWW, YMEHMH, HaBBIKOB IIOKA3aTeNsM, IPHUBEICHHBIM B
Xoporio TabJIMIIax, ONepUpyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBbIKAMH. B TO ke BpeMs TIpH OTBETE€ JOIYCKaeT
HECYIIECTBEHHBIE TIOTPEIIHOCTH, 3a7aul PEHIaeT ¢ Hel0UeTaMH,
HE BIMSIONIMMHU Ha OOLIMHA X0/ PEIICHHS.

BoimonHensl Bce BUABI y4eOHON pabOThI, MPEAyCMOTpPEHHbBIE
yueOHbIM TU1aHOM. CTyIeHT JeMOHCTPUPYET COOTBETCTBHE
3HaHUM, YMEHUW, HAaBBIKOB II0Ka3aTesiM, NPHUBEACHHBIM B
TabJIMLaX, ONEPUPYET IPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMU,
HaBbIkaMu. Ho moka3biBaeT HernmyOoOKue 3HaHUs, IPU OTBETE HE
JIOMyCKaeT TPyOBIX OMMOOK WM TPOTUBOPEYMIA, OJHAKO B
(GhopMyIUpOBaHUM OTBETa OTCYTCTBYET JIOJKHAS CBSI3b MEXKIY
AQHAJIM30M, apryMEHTaldeld M BBIBOJAMH, B DEIICHHUH 3a1ad
MOTYT COfepXarbCsi TIpyOble omuOku. Jlng mnomydeHus
MIPaBHWJIBHOTO OTBETA TPEOYIOTCSI YTOUHSIOLIUE BOIIPOCHI.

y,Z[OBJ'IeTBOpI/ITCJ'ILHO

He BbimonHeH onuH wunu Gojee BUJOB y4uyeOHOW pabOTHI,
MPEeTyCMOTPEHHBIX y4eOHBIM TuIaHOM. CTyIeHT AEMOHCTPUPYET
HEMOJIHOE  COOTBETCTBME  3HAHWUM, YMEHUW,  HAaBBIKOB
MOKasareisiM, TMPHUBENEHHBIM B TaONMIAX, JOMYCKAIOTCS
3HAUUTENIbHBIE OIMMOKU, TPOSBIAECTCS OTCYTCTBHE 3HAHUM,
YMEHHM, HABBIKOB I10 PSALY NOKA3aTeNIel, CTYJAECHT UCIBITHIBACT
3HAYUTEIbHbIC 3aTPYJHECHUS MPU ONEPUPOBAHUM 3HAHHUSIMU U
YMEHHUSIMU.

HeynosnersopurensHo

DOoHABI OLICHOYHBIX CPEICTB NMPEACTABJICHbI B IPUJIOKEHUHU 2 K padoyei
nporpamme.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecneuyeHne JUCHUIIUHbI
a) OCHOBHAas JiUTeparypa:

1. YnucnenHnbie METOABI : yUeOHUK U MPAKTUKYM A1 By30B / Y. I'. [Tupymon
[v ap.] ; mox penakmueit Y. I'. [lupymoBa. — 5-e uszn., mepepabd. u gom. —
Mockga : MUznarensctBo FOpaiit, 2021. — 421 ¢. — (Bricmee oOpa3oBanue).
— ISBN 978-5-534-03141-6.



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

0) 10MOJIHUTEIbHAS JIUTepaTypa:

1. 3amusnsk, B. E. Uwucnennsie MmeToapl. OCHOBBI HAyYHBIX BBIYUCICHUH :
y4eOHUK U MpakTUKyM 17ist By30B / B. E. 3anu3nsk. — 2-e uza., nepepad. u J101.
— Mocksa : U3narensctBo FOpaiit, 2020. — 356 c. — (Bricuiee oOpa3zoBanue).
— ISBN 978-5-534-02714-3

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

B) 3JICKTPOHHBIE 00pa3oBaTe/IbHbIe pecypchl
OnexkTpoHHBINA Kypc «UUCIEHHbIE METOIbI»

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

8. MarepuajibHO-TeXHUYECKOe o0ecneYeHne U CIUIIIUHbI

MartepuaibHO — TeXHUYECKas 0a3a yHUBEpCUTETa 00eCleuynBaeT MPOBEICHUE BCEX
BUJIOB 3aHATHUM, TPEAYCMOTPEHHBIX YYEOHBIM IUIAHOM U  COOTBETCTBYET
JEUCTBYIOIUM CAHUTAPHBIM M POTHUBOIMOKAPHBIM IPAaBUJIAM U HOpMaM.

Jl1st mpoBeieHust yueOHBIX 3aHATHI UCTIOIB3YIOTCS:

- JIEKIMOHHBIE AYJUTOPUU U ayAUTOPHUH JIJII IPOBEACHUS MPAKTUUECKUX 3aHSITUH,
OCHAIIIEHHBIE CTOJaMH YYE€OHBIMH CO CKaMbsIMH (CTOJIAMH U CTYJIBSIMU) H
ayAUTOPHOM JOCKOM;

- st paboThI CO CHEIUATU3UPOBAHHBIM MIPOTPAMMHBIM 00ECIIEYEHUEM BO BpEeMsi
WHTEPAKTUBHBIX MPAKTUYECKUX 3aHATUM HMEIOTCS KOMIIBIOTEPHBIE KIIACChI
YHUBEPCUTETA, OCHAIICHHBIC TIEPCOHAIBHBIMU KOMIIBIOTEPAMU C YCTAHOBJICHHBIM
MIPOTPaMMHBIM 00€CTICUCHUEM

9. MeToanyeckue peKOMEHAAUH IS CAMOCTOSATeIbHOM padoThl CTY/ICHTOB

B  HacTtosimiee  BpeMs  YMCIIEHHBIE  METOABI  SIBJISIIOTCA ~ CaMbIM
pacnpocTpaHeHHBIM U 3(PPEKTUBHBIM CPEICTBOM PELICHUS Pa3IMYHBIX HAYYHO —
TEXHUYECKHUX MPOOIIEM.

B nanHOM pasznene Kypca paccMaTpUBarOTCSI OCHOBHBIE YMCIIEHHBIE METO/BI
pElIeHUs] THUNOBBIX NPUKIAAHBIX 3a7ad. K HUM OTHOCSATCS: BBIYHMCIICHHE
OTIpPEIETICHHBIX UHTETPAJIOB, PEIICHUE HEIMHEHHBIX YPABHEHHM, pElIeHHe CUCTEM
JUHENUHBIX anreOpandyeckux ypaBHEHUH, pelIeHue 3aJady WHTEPHOJALUU U
anmnpoKCUManuu TaOJWYHO 3aJaHHbIX (YHKIMM, pelieHne OOBIKHOBEHHBIX
nudpepeHInanbHbIX YPaBHEHUI MEPBOrO M BBICIIUX MOPSIAKOB U cucTeM. s ux
pelieHus] MPUMEHSIIOTCS Pa3IMYHbIE CTAaHJAPTHBIE MPOrPaMMBbl, KOTOpBIE MJis
CTYJIEHTA SIBJIIIOTCS] CBOEOOPA3HBIM «UEPHBIM SIIIIMKOMY, TaK Kak JIsl OOpalieHus K
CTaHJAPTHOM NPOrpaMMe JOCTATOYHO JMIIb BBECTU HCXOJHBIE JAHHBIE, a Kak
MOJTy4aeTCsl pe3yJsibTaT, ocTaeTrcs HesacHbIM. [loaTomMy B Kypce Hago oOpaTuTh
ocoboe BHMMaHME Ha [OHUMaHHE CYUIHOCTH TPUMEHSEMBIX METOJOB U


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

QITOPUTMOB, TAaK KakK 3a4acTyl0 MHTEpIpETalus pe3yJbTaTOB pPacyeTOB
HETpUBHAJIbHA U TpeOyeT 3HAHUsI OCOOEHHOCTEN MTPUMEHSIEMBIX METO/I0B.

HeoOxomumo, mpexnae Bcero, oOpaTUTh BHUMAHUE Ha  IOHATHUSA
IOTPEUIHOCTH U KOPPEKTHOCTH BbIYMCICHMU. [Ipy 4YMCIIEHHOM pelleHuH 3anay
cymecTtByeT 4  HCTOYHHMKA IIOIPEIIHOCTEM  BBIYMCIICHMI:  IOIPEIIHOCTH
MaTEMaTUYECKOH M (U3NYECKOM MOJENN, HCXOAHBIX JAHHBIX, MOIPEUIHOCTH
MeToJla U OIMOKK OKpyriaeHus. IlepBble 1Ba HCTOUHMKA OTPEUTHOCTEN MTPUBOJISAT
K TaK Ha3bIBA€MOW HEYCTPaHMMOM MorpemHocTH. [lorpenrHocts MeTo1a OOBIYHO
BBIOMpAIOT Tak, 4YTOOBI OHa OblIa He Oolee dYeM Ha TMOPSJOK MEHbIIEe
HEYCTPAaHMMOU MOrPEMHOCTH. [lorpemHocTs OKpyTiIeHN BOSHUKAET IOTOMY, 4TO
BBIYHCIICHUS IPOU3BOJATCS ¢ KOHEYHBIM YMCIIOM 3HAYAIUX LUPD.

[Ipr 4YuciIeHHOM pelmeHMH 3aJayd Ba)XHO YCTAHOBUTH, CYLIECTBYET JIU
penieHre, eIMHCTBEHHO JIM OHO M KAaK OHO 3aBHCHUT OT MCXOJHBIX NaHHBIX. Ecim
3ajjaya MOCTaBJI€HA KOPPEKTHO, TO OHA pa3pelinMa IpH JHOObIX JIOMYCTUMBIX
BXOJHBIX JJAHHBIX U PELICHUE HENPEPHIBHO 3aBUCUT OT UCXOJHBIX JAHHBIX, TO €CTh
MaJIOMy UX U3MEHEHHUIO COOTBETCTBYET MAJI0€ U3MEHEHUE PEILICHUS.

JI1s KaXKI0M U3 TIEPEUYMCIICHHBIX BBIIIE TUIIOBBIX 33/1a4 B KypCe U3JIararoTcs
pa3IMYHbIE YUCJICHHBIE METOABI U aIrOpUTMBl. Tak, IpU pELICHUU HEIUMHEHHBIX
YPaBHEHUM IOCJIE OTACICHUS IIPOMEXKYTKA, HA KOTOPOM pPACIOJIOKEH KOPEHb
YPaBHEHMs!, BOZMOXKHO IPUMEHEHNUE UTEPALMOHHBIX METOI0B I10CIEA0BATEIBLHOIO
YTOYHEHHUS HAYyalbHOTO MPUOJMKEHHOTO 3HAYEHUs KOpHSA (METOJ HPOCTHIX
utepanuii, Meroaq HplOTOHa M 1p.) ¥ METOAOB CYKE€HHS BBIJECICHHOIO OTpEe3Ka
(MeTon neneHust OTpe3Ka MmorojaaM, METo XOpH).

AHanoruyHo, Npy peUICHUU CUCTEM JIMHEWHBIX alIreOpandyeckux ypaBHEHHM
JaXKe MpU MPUMEHEHUU TOYHBIX YUCIEHHBIX METOJIOB (TIO3BOJISIIOUIMX MOIYYUTh
pElIeHNE ¢ TOMOIIBI0 KOHEYHOTO YKcia apu(pMEeTHUECKUX ONepalnii), Hampumep,
Merona I'aycca, BenMUYMHA MOTPEIIHOCTH PEIICHUSA 3aBUCUT OT KaK OT JJIMHBI
paspsAHOM CETKH, WCIOJIb3yeEMOM B NPOLECCE BBIUUCICHUM, TaK W OT
00yCIIOBJIEHHOCTH MaTPHIIbl CUCTEMBI (TO €CTh OT CTEIIEHU €€ UyBCTBUTEIBHOCTH K
HAKOIUIEHUIO OIIMOOK OKpYTJeHUs B Mpoliecce MpeoOpa3oBaHUN Ha 3Tare
NPUBEJICHUSI CUCTEMBl K TPEYrojbHOMY BUIY). VTepallMoHHBIE METO/ABI pEIeHUs
CUCTEM  JIMHEWHBIX  aireOpamvyecKkux  ypaBHEHUW  00Jamar0T  BBICOKOM
3(p(EeKTUBHOCTBIO, HO MX NPUMEHEHUE CBS3aHO C PSJIOM OrPaHUYCHUH,
HaJlaraéMbIX Ha CBOMCTBA MaTPULbl CUCTEMBI.

YucreHHble MeToAbl peuieHust Tud@PepeHnanbHbIX YPAaBHEHUN SBISIOTCS
HanOoJiee MOIIHBIMUA U YHMBEPCAJIbHBIMU METOJAMHM, MO3BOJIAIOIMIMMHU MOJYYUTh
peuieHus1, Korjaa TpaJuluOHHbIE KIIACCUUECKHE aHATIMTUYECKUE U TPUOTUKEHHbIE
MeTOAbl HenmpuMeHHMBbl. Cpenn HHX OJHHUM M3 BAXKHEUIIWX SIBISIETCS METOJ
KOHEYHBIX pa3HocTeil. OH OCHOBBIBAETCSI HAa 3aMEHE HENpephIBHOW 00JacTh
ONPEEIICHNs PELICHUS TUCKPETHBIM MHOKECTBOM TOYEK, HA3bIBAEMOM CETKOW; Ha
3aMEHE HENpPEepBIBHBIX (PYHKUIMNA IUCKPETHBIMHM, Ha 3aMEHE NPOU3BOJHBIX B
YpaBHEHUU KOHEYHBIMHU pa3HOCTAMU. B pesynbpraTe BMecTO AuddepeHInaIbHOro
YPAaBHEHMS II0Jy4aeTCs] KOHEYHO-PA3HOCTHOE YPABHEHME, ONPEACIICHHOE B y3iax
Pa3HOCTHOM CETKHU. PernieHue ero CBOAUTCSA K OTHICKAHUIO 3HAYCHUW CETOYHOU
(GYHKIUH B y371aX CETKH.



CtyneHT B TpoIlECCE€ OCBOCHHSI Kypca JOJDKEH OCMBICIHTb, 4YTO U3
MHOKECTBa aJITOPUTMOB HAJIO BHIOMPATh T€, UCIOJIb30BaHUE KOTOPHIX B YCIOBUSIX
KOHKPETHOM 3aJlayd TO3BOJUT TMOJYyYUTh HAJIEKHBIM pe3ylnbTar ¢ TpebdyeMoi
TOYHOCTBIO.

10. MeToan4yeckue peKOMeHIAlMHU ISl IPenoaaBaTeis

[Ipexxne Bcero, cieayer oOpaTUTh BHUMAaHUE CTYACHTOB Ha TO, 4YTO
MPAKTUYECKU BECh HU3Y4YaeMbIii MMU MaTepHall SIBISETCS i HUX HOBBIM, HE
U3y4YaBIIMMCS B IPOTrpaMMe cpeaHei mkoibl. OaHaKo OH HEe TpedyeT Kakoi-I1nbo
CHELMATBEHON (JIOTOIHUTENBHOM) MOATOTOBKM U BIIOJHE MOXET OBITH YCHEIIHO
U3y4YeH, €CJH CTYACHTBI OYyIyT IOCEIIaTh 3aHSITHS, CBOCBPEMEHHO BBINOJHATDH
JIOMAIlTHUE 3aJaHusl ¥ TMOJIb30BaThCs (MIPU HEOOXOAMMOCTH) CUCTEMOM IJIaHOBBIX
KOHCYJIbTALIM B TE€YEHHE KaXXIOro cemecTpa. Bomreamue B Kypc UYHUCIEHHBIX
METO/IOB pa3Jiesbl SBJIAIOTCS KJIACCUYECKUMH, B TO K€ BPEMSI OHU IPAKTUUYECKU
OPUEHTUPOBAaHbl, TaK KaK HMEIOT IIMPOKOE paCIHpPOCTPAHEHUE I PELICHUS
pa3HOro pozja 3ajad BHYTPM CaMOM MaTe€MaTHMKU W MNPUKIAJHBIX 3a1ad. Mx
OCBOCHHME IIOMOXET CTYJEHTAM JIOTHYECKHM BEPHO, apTyMEHTHUPOBAHO M SICHO
CTPOUTH YCTHYIO U MUCBMEHHYIO PE€Yb, YCIICIIHO NPUMEHSTh HAKOIJICHHBIE 3HAHUS
JUISL pElIeHUs, MPEXJIe BCEro, CTaHAAPTHBIX 3aJay B NpodeccuoHaNbHON cdepe
NEATEIBbHOCTH.

HeoOxomumMo ¢ camoro Havana 3aHSATHI pPEKOMEHJIOBaTh CTYAECHTaM
OCHOBHYIO U JIONOJIHUTEIBHYIO JIMTEPATypy, @ B KOHIIE CEMEecTpa JaTh CIIHMCOK
BOIIPOCOB ISl MOATOTOBKH K K3aMEHY.

Ha mnepBoM 3aHSATMM 1O OUCHMIUIMHE O00S3aTE€IbHO MNPOUH(OPMUPOBATH
CTYJEHTOB O BUJE€ U (hopMe MPOMEKYTOUHOM ATTECTALUU MO JUCIHUIUIMHE, CPOKAX
e€ IPOBEJICHHUS, YCIOBHIX IOMYCKa K MPOMEXYTOYHOU aTTeCTallii, TPUMEHIEMbIX
BUJIaX MPOMEKYTOYHOTO KOHTPOJISL.

CooOpakeHusi 1 peKOMEH 1alluy, MIPUBEACHHbIE B II. 9 paboyeil mporpaMMel
JUISL CTYZIEHTOB, JNOJDKHBI OBITH YETKO C(HOPMYJIHMPOBAHBI M H3JI0KEHBI UMEHHO
IIPENOIABATENIEM HA JIEKIUAX, IPAKTUYECKUX 3aHATHAX U KOHCYJIbTALIHSIX.

W3nokeHne  TEeOopeTHYecKOro MmaTrepuaja  JOJDKHO  CONPOBOXKIATHCS
WUTIOCTPaTUBHBIMU MPUMEPaMH, TIIATEIbHO OTOOpaHHBIMU IpEnoAaBaTesieM Tak,
4YTOOBI TEXHUYECKUE TPYJHOCTU M BBIKJIAJKU MPU PELICHUH 3a/1a4ll HE OTBJICKAIU
OT IJIABHOTO: OCMBICIICHHS MJIEU U CYTH IPUMEHSAEMbIX MeToAoB. ClieryeT Bceraa
yKa3bIBaTh MPUMEPHI MPAKTUYECKOTO MPUMEHEHHS] PACCMOTPEHHBIX Ha 3aHATHSX
ypaBHEHUH U GOpMyII.

[IpakTUueckue 3aHATHS JOKHBI OBITh OPraHU30BaHbI IPENOAaBaTEIEM
TakuM 00pa3oM, 4YTOObI OCTAaBajlOCh BpeMs Ha MEPUOJUYECKOE BBHINOJHEHUE
CTYJI€EHTaMU HEOOJIBLION CAMOCTOSITEIBHOM pabOThl B ayIUTOPUM JJIsl TIPOBEPKHU
YCBOEHUS U3JI0)KEHHOT'O MaTepuaa.

IIpenonaBareinp, BEAyIIMI NPAKTUUECKUE 3aHIATHS, JOJDKEH COIVIACOBBIBATH
yu4eOHO—TEeMaTUUECKUN TIUJIaH 3aHSITHH C JIGKTOPOM, HCIOIb30BaTh EIUHYIO
CUCTEMY 00O3HAYCHHUIA.

[IpenonaBatento ciemyeT AOOMBATHCS CHCTEMATHYECKOW HETpPEePHIBHOM
paboThl CTYIEHTOB B TEUYEHHE CEMECTpa, HEOOXOIMMO BBISBIATH CHIIBHBIX



CTYJIEHTOB W TIPHUBJEKAaTh MX K HAYYHOW paboTe, K y4acTHIO B Pa3HOTO poja
OJINMIHUAAX U KOHKYpCax.

CTyneHT JOJDKEH OINyllaTh 3auHTEPECOBAHHOCTH MperojaBaTeis B
JIOCTHKEHUHU KOHEYHOTO pe3yJibTaTa: B MPHOOPETEHUH O00YYaIOIMIMMHUCS MPOYHBIX
3HaHUW, YMEHHUM U BJIaJICHUs] HAKOIUICHHOW MHGOpMaIUeH IS pelIeHus 3a1a4 B
podeCCUOHAIBHON JIeATEIIbHOCTH.

[Ipunoxenue 1

MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALIUN
OEJIEPAJIBHOE T'OCYIAAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE
YUYPEXJIEHUE BBICHIEI'O OBPA3OBAHUA

«MOCKOBCKHUH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

CnenuanbHOCTb
23.05.01 «HazeMHble TPAHCIIOPTHO—TEXHOJIOTHYECKHE CPEICTBA)
[Tpoduns
«KoMNbHOTepHBI HHKHHUPUHT B AaBTOMOOHIECTPOECHUM»
KBanuduxarms (cTeneHs) BHITYCKHUKA!
HNuxenep
dopma 0Oy4eHus: ouHas

Kadenpa «/InHaMuKa, IPOYHOCTH MAIIIWH U COMIPOTUBJIIEHUE MATEPHUATIOB)

®OH/
OLIEHOYHBLIX CPEJCTB

MO JUCHUTIJIMHE



YucaeHHble MeTOIbI

Mocksa, 2024 ron



Tabnuuya 1
NOKA3ATENNb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHLUA

«YucjaeHHbIEe METOABI»

®I'OC BO 23.05.01 «HazemMHble TPAHCIIOPTHO—TEXHOJIOTHYECKHE CPEACTBA»
[Tpodpmip «KoMnblOTepHbIii HHKHHUPUHT B ABTOMOOMJI€CTPOEHHH»

B mporiecce ocBoeHUS TaHHOH TUCIUTUTMHEI CTYACHT (POPMHUPYET U IEMOHCTPUPYET CIEAYIONIUE

O01meKyJbTYpHbIE, 001enpodeccuoHAIbHbIE U TPOdecCHOHAIbHbIE KOMIIETEHIUMN:
KOMIIETEHIIUA IlepeyeHb KOMIIOHEHTOB TexHosorus ®opma Crenenu ypoBHeii 0CBOCHHA
HHIEKC | @OPMYJIMPOBKA ¢dopMupoBaHNsl | OLIEHOYHOI'0 | KOMIIETEHIU
KOMIIeTeHIHii cpeacra**
YK-1 CIIOCOOHOCTBIO K 3HATh: JeKUus, YO Ba3oBblii ypoBeHb
abCTpakTHOMY ® AKTYyaJIbHBIC npoOemsl | camocrosrenbHas | PI'P -BJIaJICET HaBbIKaMU pabOTHI C
MBIIIJIEHUIO, AaHATIU3Y, COBPEMEHHOTO Hay4yHOTo U | pabora, OCHOBHBIMH MOHATUSIMU U METOJaMU
CUHTE3Y TEXHUYECKOTO pa3BUTHSI, | CECMMHAPCKHUE B paMKax JUCIUIUINHBI,
¢dbunocodckue pOoOJIeMbI | 3aHATHUS - OCO3HAET HEOOXOUMOCTh
camMOpa3BUTHUS u MIOBBIIICHUS KBATM(DUKAIIIH U
caMopeanu3aly 4eloBeKa B CaMOCTOSITEJIbHO OBJa/I€BaTh
o0jacTh  MareMaTuKu U 3HaHUSIMH B 00J1aCTH
TEXHUYECKUX HAYK npogecCHOHAIBHOM 1A TeNbHOCTH.
yMeTb: IloBbIIEHHBbIN YPOBEHD
® a6CTPaKTHO MBICITUTD, -CBOOOJTHO BIAZICET Pa3IUYHBIMU
0000111aTh, YHCIEHHBIMU METOIaMU u
CHCTEMAaTH3HPOBATh " MIPUHIIATIAMH npuodpeTeHus,
AHAIM3UPOBATH TIOJYYEHHYIO UCMONB30BaHUSI U OOHOBIJIEHUS
HH(OPMAIIHIO Oosnee TIyOOKMX MaTeMaTU4ECKHX
BJIA/IETh: 3HAHMW  HA  OCHOBE  3HAHUsA
® HaBbIKAMU Ha OCHOBE OCHOBHBIX HOJ'IO)KGHPIﬁ, 3aKOHOB H
OCBOCHUS OCHOBHBIX MCTONOB CCTCCTBCHHLIX HAYK U
MOJIOKEHUH, 3aKOHOB MaTeMaTHKHA
YHCIIEHHBIX METOJIOB

AHAJIIM3UPOBATH PC3YJIbTAThI U




JACJIaTh BbIBOJbI




Hepeqem, OLCHOYHBIX CPEJACTB MO TUCHHUIIJINHE

«YncaeHHbIE METOABI»

[punoxenne 2

Tabmuna 1
HanmeHnoBanue [IpencraBnenue
No KpaTkas xapakTtepucTuka OleHOYHOTO
OLICHOYHOI'0 OLICHOYHOI'O CPEJCTBA
/1 cpeicTBa
CpeACcTBa B ®OC
1 KoHntposbHas CpenctBo npoBepku yMeHuil npumeHsaTh | Kommiaekr
(camocTosATENbHAS) | MOJMYYCHHbIC 3HAHUS Ul PEIICHUs 33aJa4 | KOHTPOJIbHBIX
paboTta ONpEAENIEHHOr0 THUMAa MO TEME WM | 33JaHMM 110
(KP) paszaeny BapHaHTaM
2 | PacuerHno- CpenctBo npoBepku ymMeHHH npuMeHsATh | Kommiiekr  3aganuii
rpaduueckas MOJIyueHHbIE  3HAHUS 1O  3apaHee | AJs BBITIOJTHEHUS
pabora OINpEeACICHHON METOJIUKE MAJIsl PEUICHHs] | pacueTHO-
(PT'P) 3ala4y WIM 33JlaHdid 10 MOIYNI0 MWK | rpadudeckoil paboTsl

JUCHUIIIIMHC B IICJIOM.

VYerHbII onpoc

CpencTBO KOHTPOIIS, OpraHU30BAaHHOE KaK
crienuaigbHas Oecela IeJarornyecKoro
paboTHUKa ¢ OOydYaloImMMCS Ha TEMBI,
CBSI3aHHBIE C U3y4aeMOW THCLUUILUINHOMN, U

Bomnpocs o

3 cobecenoBanue, TeMam/paszaenam
paccuMTaHHOE Ha BBIACHCHHE O00beMa
(YO) N JUCLIUILINHEI
3HAHUI oOyyJaromerocs o
ompezieiecHHOMY pa3zelny, TeMe, mpodiieme
U T.II.
Cucrema cTaHAapTU3UPOBAHHBIX 3a/IaHHH,
[IO3BOJISIIOILIAS
Tect DoHI TECTOBEIX
4 aBTOMAaTU3UPOB "
(T) 3a1aHui
aTh  TPOLEAYPYy W3MEPCHHS  ypPOBHS

3HaHUM U yMeHHH 00yJaromerocs.

5 | Bunersr K

CpencTtBo TMpOBEpKHU 3HAHUM, YMEHUH,

bunerts! k sk3aMeny.

DK3aMEHY HaBbIKOB. Moxer BkimouaTh KoMiulekc | IlIkana oneHuBaHus u
(3b) TEOPETHYECKUX BOIIPOCOB, 3a1ad4, | npoueaypa
IIPAKTUYECKUX 3aJaHHM. IIPUMEHEHHS.
[IpomexyTouHas Ox3ameH (J) 1) yerho (V)

atrecranus (ITA)

2) nuceMmenHo (I1)




IIpumepsbl 3K3aMeHANMOHHBIX OUJIETOB
(n151 ouenku komnerenuu YK-1)

MUHUCTEPCTBO OBPA3OBAHUS U HAVKU POCCUICKOM ®EIEPALIMU
®EJIEPAJILHOE TOCYJIAPCTBEHHOE BIOJ)KETHOE OBPA30OBATEJILHOE YUYPEX/IEHWE BBICILETO
OBPA30BAHUS
«MOCKOBCKHUM MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/IuHaMUKa, IPOYHOCTh MALIMH H CONPOTHBICHHE MATCPHAIIOBY
Juciumuimaa YuceHHbIE METOIBI
CrenmansHocTh 23.05.01 «Ha3eMHBIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPEACTBA»
Kypc 2, cemectp 4
SK3AMEHALIMOHHBIN BUIET Ne 7.

1. BerurcieHue onpeesieHHbIX HUHTErPaIoB METOOM IPSMOYTOJIEHUKOB.
3 .
2. Meronom Herorona pemmth ypaBaenue 5SX° —20X +3=0 na npomexytke [0;1] . BeimonHuTh

TPH NPUOINKEHHUSL.
3. Jus TabnuvHo 3a7aHHON (QYHKITUU

X 0 1 2
Y 1 |2 5
[TocTpouTh HHTEPNIOSILIMOHHBIN MHOTOUJIEH Jlarpanka u HaiiTH ero 3HayeHue npu X =1,5.

YTBEpkKIEHO Ha 3aceJaHuM KaQeaphl «  » 20 r., mpoTokon Ne .

3as. kadempoit /A.A.CxBOpIIOB/

MHUHHUCTEPCTBO OBPA3OBAHMS 1 HAYKHM POCCUMCKOI ®ENEPAIIN
®EJIEPAJIbBHOE I'OCYJAPCTBEHHOE BIOJIKETHOE OBPA3OBATEJIbHOE YUPEXXIEHUE BBICILETO
OBPA30BAHUS
«MOCKOBCKUI NOJUTEXHUUYECKUN YHUBEPCUTET»
(MOCKOBCKHWM MMOJHUTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/IuHAMUKa, IPOYHOCTH MAILIMH H CONPOTHBIICHHE MATEPHATIOBY
Juciumimaa YucneHHbIe METOIBI
CneunanbHocTb 23.05.01 «HazemHble TpaHCIOPTHO-TEXHOJIOTMUECKHUE CPEJICTBAY»
Kypc 2, cemectp 4
3K3AMEHAIIMOHHBINA BUJIET Ne 10.

1. Pemienrie HENMMHEHHBIX YpaBHEHUH METOJIOM UTEPAIHiA.
2. Pemuth cucreMy ITUHEHHBIX anreOpanyeckux ypaBHEeHHH MeTo1oM ['aycca ¢ BRIOOpOM II1aBHOTO
AJIEMEHTA TI0 CTOJOIY

4X, —2X, + X, =8,

2%, +5%, — X3 =—5,

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

6

3. BeluncnuTh onpeieaeH bl HHTerpal I(ZX ~1)’dx cmarom h =1 meTomamu Tpanenuit u
0

CuMIicoHa, CPaBHUTH C TOUHBIM PELLIEHUEM.



VYTBepKIeHO Ha 3acefaHuH Kadeapsl «  » 20_ r.,mporokom Ne .
3as. kadenpoit /A.A.CxBopuoB/
KoMiuiekT TecToBBIX 3aanmii (KOHTpoJabHBIX pador) (T, KP)

(nJast onenku Komnerenmuii YK-1)
10 JUCIIUITJIINHEC I’II/ICHCHHBIE: METOAbI

PaGora Nel

4
Berunciante onpeieneHHbli HHTerpat I (2x* +4x—-3)dx cmarom h=05

0
METOA4aMU TpaHCHI/Iﬁ n CI/IMHCOHa, CpPaBHHUTH C TOUHBIM PCHICHUCM.
Haiitu Bce nexaiue Ha yKa3aHHOM OTPE3Ke KOPHH yPaBHEHHSI C OTHOCUTEIILHOM MOTPEIIHOCTHIO
0.0001 ¢ noMo1IbI0 METOZOB, YKA3aHHBIX IIPENOJaBaTEIEM.

x* —4.3x* —=1.29x* +15.1sin x—9.84=0, (0 <x < 4).
MeTo/10M MMOJIOBUHHOTO JICJICHUsI HAWTH KOPEHb YPaBHCHHSI
x> — 4% + X +6 =0 na npomexyrke [1,6;2,2] . BEITIOMHUTE TpU NPUOITHKEHHS.

Metonom HproTOHA HalTH KOpeHb ypaBHEHHS X° —4X” + X +6 =0 Ha npoMexyTKe
[2,4;3,2] . BIONHUATE TpH MPUOIMIKCHHUS.

MeToa0M UTepanuii HAUTH KOPEHb YpaBHEHUS X3 —9x? +26x—24=0 na
npomexytke [3,5;4,3] . BeIOIHUTD TpH TPUOIKECHUS.

Pemmth cucreMy TMHEHHBIX anreOpanyecKux ypaBHEHUM METOI0M MPOCTON
utepauun u 3einens. [IpuHATH B Ha4aIbHOM NPUOIIDKEHUU X, = X, = X, = 0. BrimonaauTs 18a

MPUOJIMIKECHUS.
3%, —2X, + X, =3,
X, +5X, —2X, =09,
X, — X, +4X; =3
Pemute cucremMy JIMHEHHBIX anreOpanyeckux ypaBHEHUH MeToI0M pocToil ureparuu. [IpuHsaTs B
Ha4yaJIbHOM HpI/I6J'II/I)KeHI/II/I X1 = X2 = X3 =0. BeinosHUTHL TpHu HpI/I6J'II/I)KeHI/I}I.
4X, —2X, + X3 =2,
2X, +4X, = X; =3,
2X; —2X, +5%; =-5
PaGora Ne2

Jliig Tabnmu4HO 3aJaHHONW QYHKIIMM TTOCTPOUTH MHTEPIOJSIIIMOHHBI MHOTOUJIEH
X 1-3]0]1
y 316 |-1
Jlarpan:ka u HaifTu ero 3HayeHue npu X =—1.

[ToCTPOUTE anTpPOKCUMUPYFONTHIA TIOMMHOM Y = @, + &,X +a,X° MeTOJ0M HaH-

MEHBIIINX KBAJIPaTOB Jis TAOIUYHO 3aJaHHOW (DYHKITUU

X |1 2 3 4
Y | 5] 3 2 2
st TabnuyHO 3aHaHHOM (PYHKITMM TOCTPOUTH MHTEPIIOJISIITHOHHBIA MHOTOUJICH
X -1 |0 1 2
y 2 |0 |0 1




Jlarpansxa u Haiitu ero 3HaueHue npu X =0,5.

HOCTpOI/ITB aHHpOKCI/IMI/IPYIOH_II/Iﬁ NOJIMHOM Y = a, + a4, X + a2X2 MCTOAOM HAaMMCHBIIUX KBaJApaTOB

111 TAOIMYHO 3aaHHON (DYHKIIUU

X
Y[ 5] 3] 2

N

Onenka «oTIMYHOY» BhIcTaBiseTcs cTyAeHTy 3a 90 — 100% mnpaBUIbHBIX OTBETOB,
OLIEHKA «XOpOIIO» - 32 HE MeHee 75% MpaBUIIbHBIX OTBETOB;

OLICHKA «YJOBJIETBOPUTEIBLHO» - 32 HE MeHee 50-60% mpaBUIIbHBIX OTBETOB;
OIICHKA «HEYJOBJIETBOPUTEIHLHO» - 32 MeHee 50 % mpaBUIbHBIX OTBETOB.

BOOo~NoOOR~LNE

11.
12.
13.

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

23.

24,

25.

26.
27.

0.

Kommuiekt Bonpocos (YO) (st ouenkn kommerenmuii YK-1)

OO6ume TpeGoBaHUs K YUCIEHHBIM MeTo1aM. O MOrPEUIHOCTSIX BBIYMCICHUH.

Boruncnenue onpeneneHHbIX UHTErPaioB METOI0M MPSIMOYTOJIbHUKOB.

Brruncnenue onpeaeneHHbIX HHTErPaJoB METOJOM TPaEeLHii.

Boruncnenue onpeneneHHbIX UHTErpaioB MeTo1oM CUMIICOHA.

PeleHre HeMHENHBIX ypaBHEHUN METOI0M UTEpALUil.

Pemienne HenmHeNWHBIX ypaBHeHUH MeToaoM HeroToHa.

Pemienne HeMMHENHBIX YPaBHEHUN METOAOM ITOJIOBUHHOTO JCIICHHUS.

Penienvie HeIMHEWHBIX YPaBHEHUN METOJOM XOPJ.

Pemienne cucrem nuHEHHBIX anreOpanyecKux ypaBHeHHI meTosioM ["aycca.

Pemenne cucrem nuHEWHBIX anreOpandeckux ypaBHEHUM MeronoMm [aycca ¢ BbiOOpoMm
[JIaBHOT'O DJIEMEHTA.

Pemenue cucteM TMHEHHBIX anredpanyeckux ypaBHEHUN METO/I0M ITPOCTOM UTEpaLlH.
Pemienue cucrem TUHEHHBIX anreOpanyecKux ypaBHEHHUI METOIOM 3eiiens.

Pemenne cucreM nMHEHHBIX anreOpanyeckMX YpaBHEHUH C MCIOJIB30BaHUEM IPUEMOB
CUMMETPU3ALMY U PeTaKcaIiu.

3aaua MHTEPIIOJIMPOBAHUS TaOJUYHBIX (PYHKIMH: TOCTAHOBKA, METOJIbl HHTEPIIOIUPOBAHUS.
KycouHo — muHeHass HHTEPIOJISIIHA.

[TormHOMMANBHAS UHTEPIOJIALIUS.

[TocTpoeHne HHTEPIIONSAIIMOHHOTO MHOTOUIeHa Jlarpanxa.

Pemienue 3a1aun HHTEPIONUPOBAHUS TaOJIMYHO 3a/JaHHBIX (QYHKIHMIA C TTOMO-

HIbIO CIJIAH — UHTEPIIOJIALINH.

3agava annpoKcUManuu TabauuHO 3aJaHHbIX (yHKUUH. [locTpoeHne anmmpok- cuMupyromei
(GYHKIIMM METOIOM HAMMEHBIIUX KBaJpaToB.

CyTb OJHOIIArOBBIX METOJIOB HHTETPUPOBAaHUS OOBIKHOBEHHBIX JAH(DdepeHInanbHbIX
YpaBHEHUM.

Mertoa Ditsiepa YUCIEHHOTO HHTETPUPOBAHUS OOBIKHOBEHHBIX U (epeHInaTbHBIX YpaBHEHUH
MEPBOro MOpsAIKa — peKyppeHTHast popmysia, FreOMeTpruuecKas HHTepIpeTaIusl.
VYcoBeplIeHCTBOBAaHHBI  MeTo  DJiffiepa YHCICHHOTO HMHTEIPUPOBAHMS  OOBIKHOBEHHBIX
muddepeHIMaTbHBIX YPaBHEHUHN MEPBOro MOpsiAKa — peKyppeHTHas (popmyria, reoMeTpudeckas
MHTEPIIPETALINS.

Meton Pynre - Kyrra ymnciieHHOro MHTErpHpOBaHUS OOBIKHOBEHHBIX AM(de- peHIHATbHBIX
YPaBHEHHUI NIEPBOTO MOPSAIKA.

Csenenue 3amaun Komm st auddepeHnunanbHbIX ypaBHEHUH N - 10 MOpsAaKa K HOPMaJIbHOM
cucreMe U epeHInaTbHBIX YPaBHEHHUH.

Pemenune cuctemsl quddepeHnnanbHbIX YpaBHEHUN MeToaoM Diiepa.

Pemenue cucremsl g hepeHnanbHbIX YpaBHEHHH YCOBEPIIEHCTBOBAHHBIM METOAOM Diliepa.



28. Pemenue cuctemsl nuddepeHnanbHbIX ypaBHeHH MeTo10M Pynre — KyTTa.
29. Pa3HocTHBIE METO/IbI pelieHUs U(PepeHIINaTbHBIX YPaBHEHUH.

KoMiuieKkT 3agaHui 11 BbIIIOJTHEHHU S
pacyeTHo-rpapuyeckux paoor (PI'P)

(ma1st omenkn kommerenmuii YK-1)

110 AUCIIUIIJIIMHE YucrneHHbIE METOAbI
(HauMeHOBaHHME AUCIUILIIMHBI)

7
Nel. BeIUuciuTh OnpeeNeHHbIN HHTETpaj J.(ZXZ —3x+4)dx cmarom h=1
1

METOJaMU Tpaneum"l nu CI/IMHCOHa, CpPaBHUTH C TOUHBIM PCHICHUCM.
6

Berunciante onpeieneHHbli HHTerpat I(X ~1)°dx cmarom h=1
0
MeToamu Tparneruii 1 CHMIICOHA, CPABHUTH C TOYHBIM PEIICHHEM.

Ne2. Haiftu Bce nexamme Ha YyKa3aHHOM OTpPE3KE KOPHU YpaBHEHUS C OTHOCHUTEIHHOU
norpemrHocThi0 0.0001 ¢ mOMOIIBIO METOJIOB, YKA3aHHBIX IIPENOIaBATEIIEM.

Bapuaurnl 3axanuni

1. sin ﬂX—ﬁCOSﬂXzO,(OSXsM.
2. *sinx+cosx =0, (2<x<10).

3. xsin x—cosx=0, (0<x<4).

Ne3. Haiiti peuieHue cUCTEMbl JMHEHHBIX aireOpanmyeckux ypaBHeHuit AX =Db. lias sToro
peann3oBaTh OJMH M3 OMHMCAHHBIX B paboTe METOA0B. BBIOOp MTEpAallMOHHBIX METOJOB PELICHMS
CUCTEM JOJKEH ObITh OOOCHOBAH NPEIBAPUTEIBLHOM NMPOBEPKON MaTpPHUIIbl CUCTEMBbI Ha YCIIOBUE
CXOAUMOCTH. B ciiyuae NpuMEHEHMs] UTEPALMOHHBIX METOJOB IPUHATH OTHOCUTEIBHYIO PAa3HULLY
MEXJy COCEIHUMH MpHOMMKEHUsIMU BekTopa pemeHus He Oonee vem 0.000001. Ouenutsb
OTHOCHTEJIbHYIO TIOIPEITHOCTh TMOJIYYEHHOTo pereHus. Marpuily A u BeKTop b B3sATh 0 HOMEpyY
CBOETO BapUaHTa, 3aMEHsIsl 3HaU€HNE N HOMEPOM CBOEIO BapHaHTA.

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

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

Ned. Haiitu penieHue CHCTEMBI JUHEHHBIX anrebpandeckux ypaBHenunit AX =B tounbiM n
UTEPAIlIOHHBIM METOZOM II0 COIVIaCOBAaHUIO ¢ mpenoaaBareneM. OLEHUTh aOCOIIOTHYI U
OTHOCHUTEJILHYIO TIOTPENIHOCTH IPUOIIMKeHHOro petmenns. Marpuy A u Bekrop B 3anats B Bune

a b c d elx f
b ab cdl|/X%]| |f
c b aboc|lX|=9
d c b ab|/X||f
edcba)Xx) \f




3HaueHUS BXOOAIIMX BEJINYUH B3ATh U3 Ta6J'II/ILIBI, 3aMCHsI 3HAYCHHUE N HOMEPOM CBOECTO BapuaHTa.

Bapwantr | A | b |c|d|e|f] G

Nel-Ne5 |n+5| 0 |-2|0|1|1|n+5
Ne6-NelO |[n+5( 2 | 1 [{0[|0|2|n+5
Nell-Nel5| n |4 [0]0|2|3] N
Nel6-Ne20 |n+5 | 6 | 2 |1]1]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. dynxmmio Y = f(X), rme f(X) neBas wacth anre6panyeckoro ypasHeHus u3 3ananus Ne2,

3agaTh TaONM4YHO C maroM (5-9 Touek) Ha OTpe3ke IMOMCKAa KOpPHEW B YKazaHHOW pabore.
Berunciante 3HaueHMs TaOIMYHO 3aJaHHONW (YHKUIMH C IIAroM, KOTOPBIA B JECSATH Pa3 MEHbIIE
mara M3MCHCHHA aprymCeHTa IIpH TaOJIUIHOM 3aJaHnn q)yHKL[I/II/I, C IIOMOIIbIO IBYX MCTOJOB
uHTepnonsuu. [loctpouts rpaduku OMMMOOK HHTEPIIOISIHH.

Ne6. C momoupl0 METOJa HAUMEHBIIMX KBaApPaTOB HAWTH HAWIYYIIYIO MPUOIHKAIOUIYIO
GYHKIUIO ISt TAOIMYHO 3aaHHOW (pyHKIMK. B KauecTBe KOOPAMHATHBIX (PYHKIIMIA UCIIOIH30BATh

nOMMHOMBL @ =L, =X, ..., @, = xP. BbIUKCINTD «HaUMEHbIINE KBajaparTbD»y. COIMOCTaBUTH

IOJTy4CHHBIC PE3y/lbTaThl C AMIPOKCHMALMEH 3aJaHHOW (YHKIMOHAIBHOH 3aBHCHMOCTH
2 2
KBaJpaTHOi mapadonsl O(X) =a, +a,X +a,X

Xj 1 (1122 (33|33
y(x;) |09]1]11(35|37|8|81]8,2

Ne7. BrpinmonHUTh uuciieHHoe pemieHue 3amaun Komm Ha otpeske [0,4] ¢ marom 0,1 meromom
Diinepa 1 MOIU(PHUITIPOBAHHBIM METOAOM Dijiepa U OI[EHUTh MOTPEITHOCTD BHIYUCIICHHI.

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

Kpurepun oueHku:

- OLICHKa «3a4TCHO» BBICTABIACTCS CTYINEHTY, €CIM OH pEryjaspHO B TEYEHHE CEMECTpa
MIPEACTABISUI PEIICHMs 3a/1ad, BBINOJIHWI IMOJTHOCTBIO BCE 3aJaHMS M UX 3allUTHI, OTBETHB Ha
BOIIPOCHI IIPENOIaBATENI,

- OLICHKA «HE 3a4TE€HO» BBICTABISETCA CTYIEHTY, €CIIH OH HEPETYJSIPHO B TEYEHHE CEMECTpa
MIPEJICTaBIIsUT PEIICHUs 3a/1ay, BBITOJIHUI 3aJaHusl HE MOJHOCTHIO WJIM BOOOIE HE MPEeCTaBIISI
paboThl Ha MPOBEPKY, JIOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaX HA BOIPOCHI
MpEIoaaBaTes.



Ilpunoscenue 3

CprKTypa H CoA€CpPKaHUuEC TUCHUIIJINHBI «UucIeHHbIE METOAbD)

CrennanbHOCTh

23.05.01 «Ha3emMHbIe TPAHCIIOPTHO—TEXHOJIOTHYECKHE CPeICTBAa»

[Ipodunn

«KoMIbHOTEPHBIH HHKMHUPHUHT B ABTOMOOHIECTPOEHUI»
KBanudukamms (CTeneHb) BBITYCKHUKA:

HNuxenep

Ounas hopma oOydeHHst

- Buabi yueOHoli padoTsl, Dopmb1
= z 2 BKJIIOYasi CAMOCTOSATEJIbHYIO Buabl camocTosiTe1bHOM padoThI ATTeCTA
Pasien § % § padoTy CTy1eHTOB, CrtynenToB —
= = U TPYA0EMKOCThH B 4acax
n/n © | =J CP | KC
J | II/C | JIab C P K.P. | K.II. | PI'P | Pedepar | K/p | D 3
YeTBepThHIi CEMECTP
Pa3znen 4. UncjieHHble MeTOABI
IlorpemHoCcTs BBIUKCICHUNA U €€ BHIBL.
1 | Meroasl NPUOMMIKEHHOTO  BBIYUCICHUS 4 1-2 2 6 8 +
ONpeIeTIEHHBIX MHTErpajoB Ouenka
MOTPENTHOCTH
Boluncienre onpeneneHHbIX HHTETPAJIOB C
2 | momoripio (OpMyNT TPSIMOYTONBHHUKOB, # | 4 3-4 2 6 8 +
tpanenuii 1 CUMIICOHA.
Uucnennsie METO/IbI perieHus
3 HEJIMHEWHBIX aNreOpanyecKux ypaBHEHH. 4 56 2 6 3 4 4
OneHKa NOrpenHOCTH PEMICHUS
CamocrositenbHas padora Nel
Pemenne HenMHENWHBIX anredpandyeckux
4 YpaBHEHUHW  METOJlaMU  IOJIOBUHHOI'O 4 7.8 2 6 3 4
nenenust 1 HproToHa.




Pemenne HenuHENHBIX —anreOpanyecKux
YPaBHEHHH  METOJAMH  IIOJIOBUHHOIO
Jenenus U HploToHa.

9-10

Pemrenne CHCTEM JIMHEHMHBIX
anreOpandecKux  ypaBHEHHH  METOIOM
l"aycca. Mexannu3m HaKOIIJICHUS
MOTPEITHOCTH.

11-12

3ajauu MHTEPHOJALMU U ANIPOKCUMALUU
TaOMMYHO 3aJaHHBIX (QYHKIUH  OJHOMN
TIEPEMEHHOMN

13-14

Yucnennoe pemenue 3amadun Komm mis
OOBIKHOBEHHBIX nudepeHIaTbHBIX
ypaBHEHHUH 1-ro nopsiika.
CamocrosiTeibHas padora Ne2

15-16

Yucnennoe pemenue 3amadun Komm mis
OOBIKHOBEHHBIX nudepeHIaIbHBIX
yYpaBHEHHIA N-TO TOPSIJIKA U CUCTEM

17-18

Bcero 4yacoB nmo jucuMIJinHe
B YeTBEPTOM ceMecTpe.

18

54

72

PI'P

cam
pa6




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