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1. Ileau ocBOeHNS TUCHUILIHHDBI

K 0CHOBHBIM 1eJISIM OCBOCHHUS AUCUUILIMHBI «YHCIIEHHBIE METOABD) CIIENY-
€T OTHECTHU:

- BOCIIUTAHHE y CTYJEHTOB OOLIEN MAaTEMAaTUUECKOMN KYJIbTYPBI;

- IpUOOpeTeHNe CTyACHTAaMHU MIMPOKOr0 Kpyra MaTeMaTH4YeCKHX 3HaHUM,
YMEHHU U HABBIKOB;

- pa3BUTHUE CIIOCOOHOCTU CTYJIEHTOB K HMHIYKTUBHOMY U JE€IYKTUBHOMY
MBIIICHUIO HAPALY C Pa3BUTHEM MAaTEMaTUYECKON UHTYHIINH;

- YMEHHE CTyJCHTAMM pa3BUBATh HABBIKM CAMOCTOSTEIBHOTO H3YYCHHS
y4eOHOW 1M HAyYyHOW JIMTEPaTyphl, COAEPKAIIEH MaTeMaTUYECKUE CBEACHUS U pe-
3yJbTaThI;

- IIOJITOTOBKY CTYJEHTOB K JESTEIIbHOCTH B COOTBETCTBUU C KBalIH(PUKAIU-
OHHOM XapaKTEPUCTHKON CHenuanucTa, B TOM 4ucie (OpMHUPOBAHUE YMEHUN HC-
M0JIb30BaTh OCBOCHHBIE MAaTEMAaTUYECKUE METO/bI B MPOPECCUOHAIBHON AESATENb-
HOCTH.

K ocHOBHBIM 3aJa4yaM OCBOCHUS NMCUUIUIMHBI « UUCIEHHBIE METOABD) ClIE-
ZyeT OTHECTH:

- OCBOEHHUE CTYJICHTaMU OCHOBHBIX MOHSTHI, METOAOB, (POPMUPYIOMIHUX 00-
IIYI0 MaTeMaTHYeCKYyl0 MOATOTOBKY, HEOOXOAMMYIO ISl YCIEUIHOTO pEIICHUS
IIPUKJIAIHBIX 3a]1a4;

- (opMHUpOBaHUE Yy CTyACHTa TpeOyeMoro Habopa KOMIIETEHIIHM, COOTBET-
CTBYIOIIIMX €0 CIEUUAIbHOCTU U 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh
Ha PBIHKE TPpyJa.

2. MecTto nucuuninnbl B cTpykrype OOII cnenuanaurera

JucuumimHa «YucIeHHbIE METOAbDY OTHOCUTCS K AJICKTUBHBIM JIMCILIUILIH-
HaMm. «YWCIEHHbIE METOABD» B3aMMOCBSI3aHA JIOTUYECKH W COIEPKATEIbHO-
METOJIMYECKH CO CICAYIOIIUMU JuCHUIIMHAMu U npaktukamu OOIT:
- Undopmatuka 1 0OCHOBBI IPOrpaMMUPOBAHUS;
- MartemaTtuka,;
- CtpoutenbHasg MEXaHUKA MAIlnH;
- MeTo/1 KOHEUHBIX DJICMEHTOB
- BeruncnutenpHas MeXaHUKa,
- [IporpaMMHBI€ KOMIUTIEKCHI HH)KEHEPHOTO aHAJIM3a B MEXAHUKE;
- [IpakTUKyM 11O BBIYMCIIUTENIBHON MEXAHUKE;
- MareMatuyeckoe MOAEIUPOBAHUE TPAHCIOPTHO-TEXHOJOTHUUECKUX
CpEICTB;



3. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs MO IMCHMUILINHE,
COOTHECEHHbIE C IUIAHUPYEMBIMH Pe3yJbTATAMHM OCBOCHHUSI 00pa3oBaTeIbHOU
MporpaMMmbl

B pe3ynbpTaTe 0CBOCHHUS TUCUUILIMHBI y 00ydaronuxcs GOpMUPYIOTCS CIETYIOIUE
KOMITETCHIIUA U JIOJDKHBI OBITH JIOCTUTHYTHI CIICIYIONIUE PE3yJIbTaThl 00yUYCHUS

Kak 3Tarn (OpMUPOBAHUS COOTBETCTBYIOIINX KOMIIETCHIIUN:

Kon B pe3yabTarte ocBoeHust 00-
KOMIICTCHIIMM | Pa30BaTeJbHOH NIPOrpaMm-
MbI 00y4aroLHiics J0JIKEeH

00J1a1aTH

IlepeyeHnb NuIaHNpPYeEMBIX pe3yJbTATOB
00y4eHHs 110 JMCHHUIIIMHE

YK-1 Crioco0eH oCyIIeCTBISATh
KPUTHYECKUI aHaIHU3 Mpo-
0JIEMHBIX CUTyalluli HAa OCHO-
BE CUCTEMHOT'0 TIOJIX0/Ia, BbI-
pabaThIBaTh CTPATETHUIO JIECH-

3HATh:
® aKTyaJlbHbIE MPOOJEMBbl COBPEMEHHOTO Hay4YHO-
ro M TEXHUYECKOro pa3BUTUA, (uiiocodckue
npo0JieMbl CaMOpPa3BUTUS M CcaMOpealu3aluu
4ejoBeKa B 00JaCTH MaTeMAaTUKU U TeXHHUYe-

CTBUU CKHUX HayK
yMeTb:

Maluro
BJAJ1€Th:

SUPOBATH PE3YJIbTATHI U ACJIATh BHIBOABI

4. CTpyKTYypAa U coJepKaHue TUCHMIIMHBI

OOmast TpyA0EMKOCTh JUCIUIUIMHBI COCTaBisieT 4 3aueTHbIE €UHMII, T.C.
144 axanemudeckux daca (M3 HUX /2 4aca — caMOCTOATEIbHas paboTa CTYJIECHTOB).

Paznenbr mucnummuabl «YuCIeHHBIE METOABIY M3YyYar0TCs Ha BTOPOM Kypce
B YETBEPTOM CEMECTpE.

ITpu sTom Ha nexumu otBoautTcs 18 wacos (1 wac B Hememio), Ha MIpaKTHYe-
CKHeE 3aHATHsA OTBOIUTCS 54 vaca (3 yaca B HEZIEJII0), HA CAMOCTOSTEIIBHYIO PadoTy
— 72 Jaca.

CrpykTypa U cofiepKaHue TUCHUIUIMHBI « YUCIEHHBIE METOIBI» 10 CpOKaM
U BUJaM paboThl OTpakeHsl B [Ipunoxenun 3.

Conep:xanue pa3aeaoB JUCHUIINHbBI

Tema 1. Brruucnenue ¢yHKIui, aOCOMIOTHBIE U OTHOCUTEIbHBIE MOTPEIII-
HOCTHU MX BBIYMCIIEHUS. BbIUnCIIEHHE ONpeNeaeHHbIX HHTErpaioB. KBaapaTypHbie
(bopMyIIbl CpeAHUX MPSMOYTOJILHUKOB, Tpanenuit, CUMICoHa.

Tema 2. YucneHHoe pellIeHUE HETMHEUHBIX YpaBHEHUN. MeTo bl ociien0-
BaTEJIbHOTO YTOYHEHUS 3HaUeHUs KopHs (uTepauuii, HproToHa) U neneHus orpeska
nonosiam. O1eHKa NOTPEeIIHOCTY PELIEHNUS.

Tema 3. Pemenue cuctem JIMHEWHBIX anreOpandyeckux ypaBHeHU. Meton
['aycca. UtepanmoHHbIE METOABI PELICHUS.

® a0CTPAaKTHO MBICIIHTh, 0000IIaTh, CUCTEMATU3H-
pOBaTh W aHAJIM3UPOBATH MOJYYCHHYIO WUH(POP-

® HaBbIKaMH Ha OCHOBC OCBOCHHSA OCHOBHBIX IIO-
HO)KCHHﬁ, 3aKOHOB YMCJICHHBIX MCTOAOB aHaJIU-




Tema 4. HHrepnionupoBaHue TaOIWYHO 3aaHHBIX (yHKIUN. JluHelHas
uHTepnoyauusa. MatepnonsaunonHsiii nonuHoM Jlarpamxka. KyOuueckue criiaitHbl.

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

Tema 6. Pemenue 3anaun Komm 11 0ObIKHOBEHHBIX AU(depeHInaIbHbIX
ypaBHEHUH MEPBOTO Mopsaka. Meroa Diinepa, MOAUPHUIIMPOBAHHBINA MeTOA Diiie-
pa, meron Pynre-Kyrra. Pemenne 3amaun Komm ams oObikHOBeHHBIX nuddepeH-
UAJIbHBIX YPAaBHEHUH BBICUINX MOPSAAKOB U HOPMAJIbHBIX CUCTEM OOBIKHOBEHHBIX
nruddepeHanbHbIX YpaBHEHUH.

5. O0pa3oBaTe/ibHbI€ TEXHOJIOTHH, IPUMeHsieMble MPU OCBOCHUH JTMCUMILIU-
HbI

Meronuka npenogaBaHusl IUCUUAILIMHBL «HHUCIEHHBIE METONB» W peanu3a-
1Ms1 KOMIIETEHTHOCTHOT'O MOAX0/a B U3JI0KEHUU U BOCIIPUATUN MaTepuasa mpeay-
CMaTPHUBAIOT HCIIOJIb30BAHUE CJEAYIOIIUX AKTUBHBIX M HHTEPAKTHUBHBIX (Dopm
IIPOBENICHUS TPYIIIOBbIX, HHINBHUIYalbHBIX, AYJUTOPHBIX 3aHATUN B COUETAHUU C
BHEAYJUTOPHON paboTOl ¢ 1Eenabl0 (hOPMUPOBAHUS U pa3BUTUS MPOPECCHOHAb-
HBIX HAaBBIKOB, 00yYaIOIUXCS:

— 3aIUTa U UHJUBHUAYyaJIbHOE 00CYK/IEHHE BBINOJIHAEMBIX 3TAllOB PACYETHO-
rpaguyeckux pador;

UTOTOBBII KOHTPOJIb COCTOMT B 3K3aMEHE I10 YUCJIEHHBIM METOJAM C YYETOM pe-
3yJbTAaTOB BBINOJIHEHUS CAMOCTOSTENbHBIX PadoT.

VY aenbHbI Bec 3aHATHM, TPOBOJUMBIX B MHTEPAKTUBHBIX (hOpMax, ompeze-
JIeH TJIaBHOW LIeIbl0 00pa30BaTesIbHOM MporpamMmbl, 0COOEHHOCThIO KOHTUHIE€HTA
oOyyaroluxcs U CoAepKaHUEeM AUCUMILTUHBI «HHUCIIEHHBIE METOJBI» U B LEJIOM
no aucuuIuinHe coctanisier 50% ayAUTOPHBIX 3aHATHI. 3aHATUS  JEKIMOHHOTO
TUTIA COCTABILIIOT 25 % oT 00beMa ayAUTOPHBIX 3aHATHIA.

6. OneHoYHBIE CPEACTBA JJIA TEKYLIEro KOHTPOJIA yCIeBAEMOCTH, IIPOMEIKY-
TOYHOM ATTECTAUMH 10 HUTOraM OCBOCHHMSl JIMCUUIUVIMHBI W Yy4eOHO-
MeTOoAuYeCKoe o0ecredyeHue CaMOCTOATEIbHOM padoThl CTYACHTOB

B npouecce o0yueHuss Ha TPEThEM KypCe HMCIOJb3YIOTCS CIEIYIOLUE Ole-
HOYHBIE (POPMBI CAMOCTOSITEILHOM PabOThl CTYAEHTOB, OLICHOYHBIE CPEACTBA Te-
KYLIEro KOHTPOJISl yCIEBAEMOCTH M MPOMEXYTOUHBIX aTTECTAIUI:

B yeTBepTOM cemecTpe
- IBe pacyeTHO-rpadguyeckne padboTbl

PacuetHo-rpajguueckas padora Nel

Kpartkoe coneprkanne pabOThI:

YucneHHoe pelIeHre TUTIOBBIX WHXKEHEPHBIX 3aJ]1a4: BBIYHUCJICHUE OMPECICHHBIX
VMHTETPAJIOB, PEUICHUE HEJIMHEHMHBIX YPABHEHUM, PEIICHUE CHUCTEM JIMHEHMHBIX aJl-
reOpanvyecKux ypaBHEHUM, pEIICHHE 3aJlad WHTEPNOJALMH U allpOKCUMAaIlUU

byHKIUH.



PacueTrHo-rpajduyeckasi padora Ne2

Kpatkoe cogep:xanue paboThl:
YucneHHOe HMHTETPUPOBAaHHE OOBIKHOBEHHBIX Au(QepeHInanbHbIX ypaBHEHUN
MIEPBOTO MOPSAIKA U CUCTEM OOBIKHOBEHHBIX AU PepeHIInanbHbIX YpaBHEHUN.

OLieHOYHBIE CPENICTBA TEKYIIErO0 KOHTPOJISI YCIEBAEMOCTH BKIIIOYAIOT KOH-
TPOJIbHBIE BOIIPOCHI M 33/1aHUs B (hopMe OJAHKOBOTO TECTUPOBAHMS JIsI KOHTPOJIS
OCBOCHHS 00YYarOITUMHUCS Pa3eiIoB JUCIUILIINHEI, iprem PI'P.

OO0pa3ipl TECTOBBIX 3a7aHui, 3a1anuii PI'P, KOHTpOJIBHBIX BOIIPOCOB U 3a-
JAHUM TSI TIPOBEJICHUS TEKYIIETO KOHTPOJISA, OUJIETOB K DK3aMEHY MPHUBECHHI B
[Tpunoxxenuu 2.

6.1. ®oHa OLIEHOYHBIX CPEJCTB /JIs NPOBeJAeHUsI MPOMEKYTOUHOI
aTTecTAllMy 00yYalIHUXCH MO0 JUCHUIIUHE «Unc/IeHHbIe METOAbD)

6.1.1. IlepedyeHb KOMIETCHITNI ¢ YKa3aHUEM ATANoB X (POPMUPOBAHHS B MIPOIIEC-
Ce€ OCBOEHHUSI 00pa30BaTEIbHON MPOTrPaAMMBI.
B pesynbTaTe 0CBOCHUS JUCHUILIMHBI (POPMUPYIOTCS CIEAYIONINE KOMIIETCHIIUN

Kona B pe3yabTare ocBOeHUs1 00pa30BaTEJIbHON MPOrPaMMbl 00y4ar0IIuiics
Komnerenuumu JA0JIZKEeH 00J1a1aTh
YK-1 Crnioco0eH oCyIecTBIATh KPUTUYECKUI aHaIu3 IPOOJIEMHBIX CUTYallui Ha
OCHOBE CUCTEMHOT'0 IT0JIX0/1a, BEIpadaThIBaTh CTPATETHIO ICHCTBUMA

B mporecce ocBoeHusi oOpa3oBaTeIbHON MPOTpaMMBbI JTaHHBIE KOMIIETECH-
IIMU, B TOM YHCJI€ UX OTACIIbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCS TOITAIHO B XOJE
OCBOCHHMSI OOYYAIOIIMMUCS JUCIUIUIMH (MOJyJiel), PAKTUK B COOTBETCTBUH C
y4eOHBIM TUTAHOM U KaJIeHJapHBIM rpagukoM yueOHOTO Tpoliecca.

6.1.2. Onucanue nokasaresieil 1 KpUTEpUEB OLEHMBAHNUS KOMIETEHIIUI,
(popMupyeMBIX 10 UTOTAaM OCBOEHUSI TUCUMIJIMHbI, ONMCAHHE
HIKAJI OLleHNBAHUS

[Toka3zaTenem OLEHUMBAaHUS KOMIETEHIIMN Ha pa3iM4HbIX dTanax ux Gopmu-
pOBaHUS SBJISETCS JOCTUKEHUE O00YUYaAIOIIMMHUCS IUIAHUPYEMBIX PE3YyJIbTaTOB 00Y-
YEHUS 110 JUCLHUIUINHE.

YK-1 CnocoleH ocymecTBIATh KPUTHUYECKHI aHAJIN3 PO0JEMHBIX CUTYallMii HA OCHOBE CHU-
CTEMHOI0 NO/AX0/Ja, BBIPA0ATHIBATH CTPATEIHIO AeiiCTBHUI

Kpurtepun ouennBanus

IToxa3zarTenn
2 3 4 5




3HATh:
aKTyaJbHbIC
npoOJieMbl  CO-
BPEMEHHOTO
HAY4YHOTO u
TEXHUYECKOTO
pazButus, Gu-
nocodckue
npobyieMbl  ca-
MOpa3BUTHS H
caMmopeanusa-

LMK YEI0BEKA B
obnacTH MaTte-
MaTUKA H TeX-
HUYECKUX HAYK

OOyyarommiics  Jie-
MOHCTPUPYET IIOJI-
HOE OTCYTCTBHUE WJIU
HEJIOCTATOYHOE CO-
OTBETCTBUE 3HAHHI

KOHTPOJIUPYEMBIX
pa3lenoB  MaremMa-
TUKHU:

HE CMOCOOEH apry-
MEHTUPOBAaHHO U
MOCJIeIOBATEIBHO
u3Nlaratb Marepuan,
HETPaBWIBHO OTBe-
YaeT Ha JIOTOJHH-
TEJBHBIE  BOIPOCHI
WM 3aTPYIHSAETCS C
OTBETOM

OO6yuarommiics
J€MOHCTPHUPYET
HEMOJIHOE COOTBET-
CTBHE 3HAHUU ITPO-
rpaMMe:

JIOITy CKAIOTCA
OIIMOKH, TPOSBIIS-
€Tcs HeI0CTaTou-
HOE, TOBEPXHOCT-
HOE€ 3HaHUE TEO-
puH, CyTH METO-
noB. Jlns nosryye-
HUS IPaBUIIBHOTO
oTBeTa TpeOyroTCs
YTOYHSIOLINE BO-
MIPOCHI.

OOGyuarommmiics
JEMOHCTPUPYET
JIOCTATOYHO
rIyOOKHE 3HAHUS
KOHTPOJUPYEMBIX
paszienoB JIUCLH-
IUIMHBI, OTBEYaeT
Ha BCE BOMPOCHI, B
TOM 4YHCIE JI0-
NOJHUTEIbHBIE. B
TO K€ BpeMs MpH
OTBETE JOIYCKaeT
HECYLIECTBEHHBIE
MOTPELIHOCTH UITU
JTaeT HEA0CTaTOY-
HO IIOJIHEIC OTBeE-
TBI

OO0yuarommii-
cs ICMOH-
CTPHUpYET MOJI-
HOE COOTBET-
CTBHE 3HAHUM
nporpamme
THUCIUTUIMHEI,
JIOTUYHO U ap-
TYMEHTHPO-
BaHHO OTBCYa-
€T Ha BCE BO-
POCHI, B TOM
YHpcIie JOMOI-
HHUTENILHBIE,
ITOKAa3bIBAET
BBICOKHH ypO-
BEHb TEOPETH-
YEeCKOM MOATO0-
TOBKH

yMeThb:
abCTpaKTHO
MBICIIUTE,
0000111aTh, CH-
CTEMaTH3UPO-
BaTb MW AaHAJIU-
3UpOBaTh IMOJY-

OO0yuaromuiics mo-
Ka3bIBAeT HEIOCTA-
TOYHOE YMCHUE
MPUMCHSITH TEOPHUIO
K PEUICHHUIO TIpe/ia-
raeMbIX 3a/1a4, J10-
MyCKaeT rpyobie

OOyuarouuiics
JI€MOHCTPHUPYET
HETIOJIHOE COOTBET-
CTBHE CIIETYIOLINX
YMEHHIA: pelIeHHe
3a7a4, yMeHHe
MOJIb30BaThCS Pas-

OOyuarouuiics
JTEMOHCTPUPYET
YaCTHYHOE COOT-
BETCTBHE CIIEITY-
FOIIUX YMEHUH:
PUMEHSTBH TEO-
pPETHUYECKHE Me-

OO0yyaromuii-
csl IEMOH-
CTpUpYeT
YMEHHE MPU-
MEHSTB TE€O-
PHIO K perire-
HUIO TIpe]ijia-

YCHHYIO WH- | ONIMOKY MPH pelie- | JIMYHBIMHA MaTeMa- | TOJBI K PEIICHUIO | raeMbIX 3a/1ad,

dbopmaruio HHH 3a7a4 UIH BO- THYECKUMH METO- 3a1a4. YMeHus MPAaBUIIBHO U
o011e penieHus 3a- namu. B perieHnn | OCBOGHBI, HO J0- MIOJTHO CTPOUTH
a4 OTCYTCTBYIOT, 3a/1a4 MOTYT CO- MyCKaroTCs He- pelieHus Ma-
HENPABWIILHO OTBE- | JEPXKAThCS TPyObIe | 3HAUMTEILHBIC TEMaTHYECKUX
YyaeT Ha JOIOJIHH- OIIMOKY, MPOSIBISI- | OMIMOKH, HETOY- 3aga4d. CBo-
TEJTbHBIC BOIIPOCHI, €TCsl HeI0CTaTO- HOCTH, 3aTpyJHe- | OOJIHO OmepH-
CBSI3aHHBIE C U3Y- HOE YMEHHE MpH- HUS TIPU PELlIEHUH | pyeT mpuodpe-
YaBIIMMHCS B Kypce | MEHSATH TEOPHIO K 3a1a4, He BIIUS- TEHHBIMHA
MaTeMaTUYECKUMU | PEIICHUIO Mpeaa- | IOIMe Ha OOIIM | YMEHUSAMH,
METOHAaMH U MOJIE- raeMbIX 3amad. XOJI peIICHHS MPUMEHSIET UX
JSIMU WU 3aTPY - B CUTYallUAX
HSIETCSI C OTBETOM. MIOBBIIIEHHON

CJI0’KHOCTH.
BJIAJETh: OO0yyaromuiicst He OO6yyarormmiics OO0yuarommiics OO0yyarommii-

HaBBIKAMH Ha
OCHOBE OCBOE-
HUSI OCHOBHBIX
MOJ0XKEHHUH, 3a-
KOHOB YHCJICH-
HBIX METOJ0B
aHaJIM3UPOBATH
pe3yJIbTaThl U
JIeaTh BBIBOJIBI

BJIaJICET UJIK B CO-
BEPILECHHO HENOCTA-
TOYHOM CTETIECHU
BJIAJCET

HaBbIKAMH Ha OCHO-
BE OCBOCHUS OCHOB-
HBIX TTOJIOXKECHUH,
3aKOHOB YHMCJIEHHBIX
METOJ0B aHAIN3H-

BJIaJIEET MaTeMa-
THYECKUMHU METO-
JAMH B HETIOJTHOM
o0bemMe, J10ImycKa-
FOTCS 3HAYUTEITh-
HbIE OIUOKHU, TIPO-
SIBIISIETCST HEJIOCTa-
TOYHOCTbH BIIafie-
HUS HaBBIKAMH Ha

YaCTUYHO BIIaJICET
HaBBIKAaMHM Ha OC-
HOBE OCBOCHHUS
OCHOBHBIX I10JIO-
JKCHHI, 3aKOHOB
YHCJICHHBIX METO-
JIOB aHAJIU3UPO-
BaTh PE3YJbTATHI
M JeJIaTh BEIBOJBI,

Cd B ITIOJIHOM
00BEME BIIazIE-
€T HaBbBIKaMU
Ha OCHOBE
OCBOEHHS OC-
HOBHBIX I10-
JIO’KEeHHU, 3a-
KOHOB YHC-
JICHHBIX MCTO-




pOBaTh pe3ysIbTaThl | OCHOBE OCBOCHHS HaBbIKW OCBOEHBI, | OB aHAJIU3U-
U JIeTIaTh BBIBOJIBI OCHOBHBIX T0JIO- HO JIOIYCKAIOTCSl | pOBaTh pe-
KEHHI, 3aKOHOB HE3HAYUTENbHBIE | 3YyJIbTATHI U
YHUCIIEHHBIX METO- | OITMOKU, HETOY- JieaTh BBIBO-
JIOB aHAJM3UPOBATh | HOCTH, 3aTPyAHE- | Jbl, CBOOOIHO
pe3yabTaThl U Ie- | HUSL TP aHAJIU- MPUMCHSICT
JIaTh BBIBOJIBL. TUYECKHUX Orepa- | MOJyYeHHbIE
LHUSIX, IEPEHOCE HABBIKU B CH-
YMEHH Ha HO- Tyauusix mo-
BbI€, HECTAHAAPT- | BBIIICHHOM
HBIE€ CUTYalIUU. CJIOKHOCTH.

[IIxana oLeHUBaHKS PE3yJIBTATOB IPOMEKYTOUHOU aTTECTALMU U €€ OINCA-
HUE:

dopMa IPOMEKYTOYHOM aTTeCTALUN: IK3AMEH.

[IpomexxyTouHas arrectanus o0ydaromuxcs B popMe 3K3aMeHa MPOBOIUTCA
[0 pe3yJibTaTaM BBINOJHEHMs] BCEX BHUJOB YUEOHOH paboOThI, MPEAyCMOTPEHHBIX
y4€OHBIM IJIAHOM MO JAHHOW TUCUUIUIMHE, IPU 3TOM YUUTBHIBAIOTCS PE3yJIbTaThl
TEKYILEro KOHTPOJIS YCIIEBAEMOCTH B TeUeHHE ceMecTpa. OLEeHKa CTENEeHN JOCTH-
KEHUSI O0YyYalOUMMUCS IUIAHUPYEMBIX pPe3yJbTaTOB OOYyYEHHs IO JUCUUIUIMHE
IIPOBOJUTCS NPENOAABATEIEM, BEAYLIIUM 3aHATUSA 1O JUCLUUIUIMHE METOAOM DKC-
NEepPTHOW OLeHKU. 110 nToram mpomeXyTO4HON aTTECTalMd MO0 AUCLUIUIMHE BbI-
CTaBJISIETCS OLICHKA «OTJIMYHO», «XOPOILIO», «YIOBIETBOPUTEIBHO» WM «HEYI0-
BJIETBOPHUTEIIBHOY.

[IIxana oueHuBaHuA Onucanue

Brimonnensl Bce BUABI YyueOHON pabOThI, MPEayCMOTpPEHHBIC
y4eOHbIM TUTaHOM. CTYZCHT JEMOHCTPUPYET COOTBETCTBUE 3HA-
HUN, YMEHUI, HaBBIKOB MOKAa3aTelsaM, IPUBEIECHHBIM B TaOIu-
1ax, ONepUupyeT MNPUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMH,
HaBbIKaMH, MPUMEHSET UX B CUTyallUsAX MOBBIILIEHHON CJIOKHO-
ctu. [Ipu 3TOM MOTYT OBITH JIOMYIICHBI HE3HAYUTEIBHBIC OIINO-
KM, HETOYHOCTH, 3aTPYJHEHUS IIPU NEPEHOCE 3HAHUN U YMEHUI
Ha HOBbIE, HECTAHIaPTHBIC 3aa4UH.

OTJIINYHO

BoinonHensl Bce BUABI yueOHOH paboThI, MpEeayCcMOTpPEHHbBIE
yueOHbIM Tu1aHOM. CTYEHT JeMOHCTPUPYET COOTBETCTBUE 3HA-
HUMN, YMEHUI, HaBbIKOB IOKa3aTelsiIM, IpUBEIECHHBIM B TaOu-
Xopo1o 1ax, ONepupyeT NpUOOPETEHHBIMH 3HAHMUAMH, YMEHHIMH,
HaBbIKaMU. B TO ke BpeMs Npu OTBETE AOIYCKAET Hecylle-
CTBEHHBIE IOTPEIIHOCTH, 3aJa4yd pellacT C HeI04eTaMH, He
BIIUSIOLUMH Ha OOILIUI X0/ pelIeHusl.

BreimonHensr Bce BUABI yueOHOM pabOTHI, MPEAyCMOTPEHHBIC
Y 10BIIETBOPUTEIILHO y4eOHbIM T1aHOM. CTY/IeHT IEMOHCTPUPYET COOTBETCTBUE 3HA-
HUM, YMEHUH, HABBIKOB TOKA3aTeNsIM, IPUBEIACHHBIM B TaOJH-




1aX, ONEpUpPYyeT TMPUOOPETEHHbIMH 3HAHUSIMHU, YMEHUSIMHU,
HaBbIkaMu. Ho mokasbiBaeT HernmyOoKue 3HAHUS, IPU OTBETE HE
JIONyCKaeT TpyObIX OLIMOOK WM IPOTUBOPEUHil, OJHAKO B
(OopMyIHpPOBAHUN OTBETa OTCYTCTBYET JOJDKHAs CBA3b MEXKIY
aHaJIM30M, apryMEHTallMell ¥ BBIBOJAMH, B PELICHUH 3a/1a4 MO-
TYT COJepKaThCs TpyObie OmMOKH. [[1s morydeHus mpaBuiIbHO-
ro OTBeTa TPeOYIOTCS YTOUHSIOIINE BOIPOCHI.

He Boinonnen oaun win 0osiee BUIOB y4eOHOM pabOThI, IpeLy-
CMOTpPEHHBIX Y4eOHBIM IUTaHOM. CTyIEHT JEMOHCTPUPYET He-
[IOJIHOE€ COOTBETCTBUE 3HAHUM, YMEHHI, HABBIKOB [MOKA3ATENSIM,
HeynosnerBopurenbHo MPUBEICHHBIM B TaOJHIIaX, JOMYCKAIOTCS 3HAUUTENbHBIC OIINO-
KM, MPOSIBISETCS OTCYTCTBUE 3HAHWM, YMEHUM, HABBIKOB I10 psi-
Ny NOKa3aresiel, CTYJEHT HCIBITHIBAET 3HAUYUTEJIbHBIE 3aTPYyI-
HEHUs IIPY ONIEPUPOBAHNY 3HAHUSIMU U YMEHUSIMH.

@oHbI OLIEHOYHBIX CPEJICTB MpPeACTABIEHbI B NPUJIOKEHUM 2 K padoueii
nporpamme.

7. YueOHO-MeTOAUYeCKOe M HHPOPMALIMOHHOEe O0ecnevyeHne TUCIUIIUHBI
a) OCHOBHAs JIMTepaTypa:

1. YucrieHHble METOABI : YUEOHUK U MPAKTUKYM i By30B / Y. I'. [TupymoB
[u np.] ; mox pemakuuent Y. I'. IlupymoBa. — 5-e uzn., nepepad. u gom. —
Mockga : UznarensctBo FOpaiit, 2021. — 421 c¢. — (Bpicuiee oOpazoBaHue).
— ISBN 978-5-534-03141-6.

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

0) 10NMOJIHUTEIbHAS JIUTepaTypa:

1. 3amusnsk, B. E. Uucnennsie MeToapl. OCHOBBI HAyYHBIX BBIYMCICHUH :
y4eOHUK U MpakTUKyM 71s By30B / B. E. 3anusnsk. — 2-e uza., nepepad. u J01.
— Mocksa : U3marensctBo FOpaiit, 2020. — 356 ¢. — (Bricmiee obpa3oBaHnue).
— ISBN 978-5-534-02714-3

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

B) 3JIEKTPOHHbBIE 00pa3oBaTe/ibHbIEe Pecypchl
DJIEKTPOHHBIN Kypc «HUCIEHHBIE METOIBI»

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

8. MarTepuajibHO-TeXHUYECKOEe 0O0ecnevYeHne U CIUTIIUHbI

MarepuanbHO — TeXHUYECKasl 0a3a yHUBEPCUTETA 00ECIIEUMBAET POBEACHHUE BCEX
BUJIOB 3aHATHUH, MPEyCMOTPEHHBIX YYEOHBIM IJIAHOM U COOTBETCTBYET JIEUCTBY-
IOIIMM CAaHUTAPHBIM U IIPOTUBOIIOKAPHBIM IPABUIIAM U HOPMaM.

Jlnis mpoBesieHus1 yueOHBIX 3aHATUN UCTIOIb3YIOTCS:


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

- JIEKLIUOHHBIE ayIUTOPUU U ayJTUTOPUH Ul IPOBEICHUS NMPAKTUUYECKUX 3aHATH,
OCHAIICHHBIE CTOJIAMU YYEOHBIMU CO CKaMbsIMU (CTOJIAaMU M CTYJBSMHU) U ayJH-
TOPHOU JJOCKOU;

- 1751 paboTHl CO CHENMATU3UPOBAHHBIM MPOTPAMMHBIM O0OECIIEYeHUEM BO BPEMs
WHTEPAKTUBHBIX MPAKTUYECKUX 3aHATHI HUMEIOTCS KOMIIBIOTEPHBIE KJIACChl YHH-
BEpPCUTETA, OCHAILIEHHBIE IEPCOHATILHBIMU KOMITBIOTEPAMH C YCTaHOBJIEHHBIM IPO-
rPaMMHBIM 00€CIIEUEHHEM

9. MeToanyeckue peKOMEHAAUH I CAMOCTOSATEIbHOM padoThl CTY/ICHTOB

B HacTosi1iee BpemMsi YUCIIEHHBIE METO/BI SIBIISIOTCS. CAMBIM PacCpOCTPAHEH-
HbIM U 3(()EKTUBHBIM CPENCTBOM PELICHMS Pa3JIMYHBIX HAYYHO — TEXHUYECKHUX
npooiem.

B nanHoM pasznene Kypca paccMaTpUBaIOTCSI OCHOBHBIE YMCIIEHHBIE METO/IbI
pELIeHMs] TUMOBBIX MPUKIAIHBIX 337a4. K HUM OTHOCSTCS: BBIYHMCIICHHUE ONpeJie-
JIEHHBIX MHTETPAJIOB, PELICHUE HENIMHENHBIX YPABHEHNUN, PEIICHUE CUCTEM JIMHEH-
HBIX alreOpanvyecKkux ypaBHEHUH, pelIEHUE 3a]]a4 HHTEPIIOJISILMN U allpoKCUMa-
MU TaOJMYHO 33JaHHBIX (YHKIUH, pelleHHe OOBIKHOBEHHBIX IU(p(epeHnanb-
HBbIX YpaBHEHUH MEPBOTO M BBICHIUX MOPSAAKOB U CHCTEM. s MX pelieHus npu-
MEHSIOTCS Pa3JIMYHbIE CTaHAAPTHBIE ITPOTrPAMMBI, KOTOPBIE JJISI CTYICHTA SIBISIOT-
Csl CBO€OOpa3HbIM «YEPHBIM SIIUKOM», TaK Kak JUid oOpallleHus K CTaHIapTHON
IIporpamMme JOCTaTOYHO JIMIIb BBECTH MCXOJHBIE JaHHBIC, a KAK ITOJIY4aeTcs pe-
3yJbTaT, OCTaeTca HesicHbIM. [loaTOMy B Kypce Hajo oOpaTuth 0co00e BHUMaHUE
Ha MOHMMAHHE CYIIHOCTH NPUMEHSEMBIX METOJOB U aJITOPUTMOB, TaK Kak 3ada-
CTYIO MHTEpIIpeTalys pe3yJIbTaTOB PacueTOB HETPUBHAJIbHA M TpeOyeT 3HAHMS
O0COOCHHOCTEH MPUMEHSEMBIX METOIOB.

HeobOxoaumo, npexae Bcero, 00OpaTUTh BHUMAHUE HA MOHSTHS MOTPELIHO-
CTH ¥ KOPPEKTHOCTU BblUUCHEHUM. [Ipy yncieHHOM peleHuu 3a1ay CyecTByer 4
MCTOYHHKA MOTPEIIHOCTEN BBIUMCICHUMN: OTPEIIHOCTH MAaTEMAaTUYECKON U PU3U-
YECKOM MOJIeNM, UCXOAHBIX JAHHBIX, MOTPEIIHOCTH METOJa M OUIMOKM OKpYyIJie-
Hud. I[lepBble nBa MCTOYHMKA MOTPENIHOCTEN MPUBOAAT K TaK HA3bIBAEMOW He-
ycTpaHuMou norpenrHocT. [lorpemHocTs MeTo1a OOBIYHO BHIOMPAIOT TaK, YTOOBI
OHa ObUTa He OoJsiee YeM Ha MOPSAOK MEHbIIe HeyCTpaHuMOW nmorpemHoct. [lo-
I'PEIIHOCTh OKPYIJIEHUI BO3ZHUKAET IIOTOMY, YTO BBIYMCIIEHHS IPOU3BOJSTCS C KO-
HEYHBIM YHCJIOM 3HAYaIMX UQp.

[Ipy YMCIEHHOM pEIIEHUHU 3aJa4d BaXKHO YCTAHOBHUTH, CYLLECTBYET JH pe-
LIEHUE, €AMHCTBEHHO JIM OHO M KaK OHO 3aBUCUT OT MCXOJHBIX JaHHbIX. Eciu 3a-
Jladya TIOCTaBJieHa KOPPEKTHO, TO OHA pa3pelinMa MpH JHObIX JOIMYCTUMBIX BXOJ-
HBIX JIaHHBIX U PEIICHHE HEMPEPHIBHO 3aBUCUT OT UCXOJHBIX JAHHBIX, TO €CTh Ma-
JIOMY UX U3MEHEHHUIO COOTBETCTBYET MaJIO€ U3MEHEHHE PEUICHUSI.

JIist Ka>KoM M3 MepeYrCIICHHBIX BbIIIE TUMOBBIX 33/1a4 B Kypce U3Jlaratorcs
pa3iMyHbIe YUCIIEHHbIE METOJbl M aNrOpUTMbl. Tak, Mpu pelieHrr HEeTUHEHHBIX
yYpaBHEHUHN TMOCIE OTIEICHUS MNPOMEXYTKa, Ha KOTOPOM pPaCHOJIOKEH KOpPEHb
ypaBHEHUS, BO3MOKHO IPUMEHEHUE UTEPALMOHHBIX METOJOB MOCIEI0BATEILHOTO



YTOYHEHHUS HAYaJbHOTO MPUOJMKEHHOTO 3HAY€HUsl KOpHS (METOJ MPOCTHIX UTeE-
pauuii, Metoa HploTOHA M /1p.) 1 METOJOB CY>KEHHSI BBIIEJIEHHOIO OTpe3Ka (METO.
JIEJIEHUs OTPE3Ka MOI0jaM, METOI XOP).

AHANOTHYHO, TIPU PEIICHUU CUCTEM JIMHEHHBIX anreOpanyecKux ypaBHEHUIN
JaKe MpPU MPUMEHEHUU TOYHBIX YUCIEHHBIX METOJOB (TIO3BOJISIIOUIUX IMOJTYYUTh
peleHre ¢ MOMOIIbI0 KOHEYHOTO YKciia apu(METHIECKUX OIepallnii), Harpumep,
Meroza ['aycca, BenMunHa NOTPEMIHOCTH PEIUICHUS 3aBUCUT OT KaK OT JUIMHBI pa3-
PSAIHON CETKH, UCTIONh3YEMOM B MPOIECCE BBIUUCIECHUHN, TaK U OT 00YCIOBIECHHO-
CTH MaTPUIbl CUCTEMBI (TO €CTh OT CTENEHU €€ UYBCTBUTEIBHOCTH K HAKOILICHUIO
OLIMOOK OKPYTJICHUS B Mpolecce MpeoOpa30BaHUii HA ATAre NPUBEACHUS CUCTEMBI
K TpeyrojbHOMY BUJY). TepallnoHHbIE METOBI PEIICHUS] CUCTEM JIMHEHHBIX aj-
reOpandyeckux ypaBHEHUHN 00J1aal0T BICOKON (D PEKTUBHOCTHIO, HO UX TIPUMEHE-
HUE CBSI3aHO C PSAJIOM OTPaHUYEHUI, HAIaraéMbIX Ha CBOMCTBA MAaTPHUILIbI CUCTEMBI.

YucieHHble MeToAbl penieHust TudPepeHInanbHbIX YPAaBHEHU SBISIOTCS
HanOoJiee MOIIHBIMUA U YHHBEPCAJIBHBIMU METOJAMHM, MO3BOJIAIOIIMMH MOJYYUTh
pElIeHus], KOrja TPaJulMOHHbIE KIIACCUYECKHE aHAIMTUYECKUE U TPHUOIMKEHHbIE
METOAbl HenpuMEHUMBI. Cpen HUX OJHUM W3 BAXKHEWIINX SBISECTCS METOX KO-
HEYHBIX pa3HocTeld. OH OCHOBBIBAETCS HA 3aMEHE HEMPEPHIBHON 00JacTH Oompeie-
JIEHUs PEIICHUS ITUCKPETHBIM MHOKECTBOM TOYEK, HA3bIBAEMOM CETKOM; Ha 3a-
MEHE HENpPEepbIBHBIX ()YHKIMA JUCKPETHBIMH; Ha 3aMEHE MPOU3BOJHBIX B YpaBHE-
HUU KOHEYHBIMHU pas3HOCTSIMH. B pesynbrare BMecTO nuddepeHaibHOro ypas-
HEHHU II0JIy4aeTCs KOHEYHO-PA3HOCTHOE YPaBHEHUE, ONPENCICHHOE B y3JIax pas-
HOCTHOM ceTku. PemieHne ero cBOAUTCSA K OTHICKAHUIO 3HAUEHUN CETOYHOH (PyHK-
LIUU B y3J1aX CETKHU.

CryzneHT B mpolecce OCBOEHHs Kypca JOJDKEH OCMBICIHTh, YTO U3 MHOXeE-
CTBa aJTOPUTMOB HaJ0 BBIOMpAThH TE, UCMOJIb30BAaHUE KOTOPBIX B YCIOBUAX KOH-
KPETHOU 3aJ1aud MO3BOJUT MOJYYUTh HANCKHBIM PE3yibTaT ¢ TPeOyeMoil TOYHO-
CTBIO.

10. MeToanyeckue peKOMeHIalMHU ISl IPenoAaBaTe/is

[Ipexne Bcero, cienyer oOpaTUTh BHUMaHUE CTYJICHTOB Ha TO, YTO MPAKTHU-
YECKHU BECh M3y4aeMbIil UMU MaTepHall SBJISIETCS JJI1 HUX HOBBIM, HE U3y4YaBIIUM-
csl B IporpaMme cpefHei mKkoJibl. OHAaKO OH HEe TpeOyeT Kakou-Inbo crenuralib-
HOM (JIOTTOTHUTEILHOM) MOJTOTOBKU U BIIOJHE MOXET ObITh YCHEITHO U3y4YEeH, eC-
JIM CTYACHTHI OyAyT MOCENIaTh 3aHATHS, CBOEBPEMEHHO BBHITIOJIHATh JIOMAITHUE 3a-
JAaHUS U TTOJB30BATHCS (TIPU HEOOXOJUMOCTH ) CUCTEMOU TUTAHOBBIX KOHCYJIbTAIIHMA
B TEUCHHE KaXJOT0o ceMecTpa. Bolenumme B Kypc YUCICHHBIX METOAOB Pa3/eibl
ABJISIIOTCS] KJIACCUYECKUMHU, B TO K€ BPEMsI OHU MPAKTUYECKA OPUECHTHUPOBAHBI, TaK
KaK UMEIOT IIMPOKOE PAaCIpPOCTPAHEHUE ISl PELICHUS PA3HOT0 pojia 3a71a4 BHYTPHU
caMOM MaTeMaTUKH U MPUKIAJAHBIX 3a1a4. X oCBOEHUE MTOMOXKET CTYAECHTaM JIO-
TMYECKU BEPHO, apIYMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U MUCHMEHHYIO PEUb,
YCIICITHO TPUMEHATh HAKOIUJICHHbIC 3HAHUS [IJIs PEIICHUs, MpexkAe BCEro, CTaH-
JApTHBIX 33724 B podecCHuOHaNbHOU cepe NesTeTbHOCTH.



HeoOxoaumo ¢ camoro Hayana 3aHATUA PEKOMEHJI0BaTh CTYAEHTaM OCHOB-
HYIO U JIONOJIHUTEIBHYIO JIMTEPATYpy, @ B KOHIIE CEMECTpa JaTh CIIMCOK BOIPOCOB
JUTSl IOJATOTOBKH K DK3aMEHY.

Ha mepBoMm 3aHsATUHN 1O AUCHUIUIMHE 0053aTEIbHO MPOUH(POPMHUPOBATH CTY-
JICHTOB O BUE U QopMe MPOMEKYTOUHON aTTECTAIMH MO AUCIUILTUHE, CPOKax e
IIPOBENICHUS], YCIOBUAX JOIMYCKAa K MPOMEXYTOYHOW ATTECTALUH, MPUMEHSIEMBIX
BUJIaX MPOMEKYTOYHOTO KOHTPOJISL.

CooOpakeHusi 1 peKOMEH1alluy, IPUBEACHHBIE B II. 9 paboyeil mporpaMMel
JUISL CTYZI€HTOB, JOJDKHBI OBITH YETKO C(HOPMYJIHUPOBAHBI M H3JI0)KEHBI UMEHHO
IIPETNOIABATENIEM Ha JIEKLUAX, IPAKTUYECKUX 3aHATUAX U KOHCYJIbTALIHSX.

N3510K€HNE TEOPETHUUECKOr0 MaTepualia JOJDKHO COIPOBOXKIATHCS WILIIO-
CTPAaTUBHBIMM NPUMEPAMHU, TIIATEIBHO OTOOpPaHHBIMHU IPENOAABATENEM TakK, YTO-
OBl TEXHUYECKUE TPYIHOCTHU U BBIKJIAJKH IPU PELICHUM 33/a4d HE OTBJIEKAJIU OT
[JIABHOT'O: OCMBICIICHHSI W€ U CYyTH NpHUMEHseMbIX MeTonoB. Criemyer Bcerna
yKa3bIBaTh MPUMEPHI MPAKTUYECKOTrO MPUMEHEHHS] PACCMOTPEHHBIX Ha 3aHATHSIX
ypaBHEHUH U GOpMYII.

[IpakTUueckue 3aHATHS JTOJKHBI OBITh OPraHU30BaHBI MPENOAABATEIEM Ta-
KHM 00pa3oM, 4YTOOBI OCTaBajIOCh BpEMs Ha MEPUOAUYECKOE BBIITOJIHEHHE CTYACH-
TaMHd HEOOJBIIONW CaMOCTOATENBbHON padOThl B ayAUTOPUU ISl POBEPKU yCBOE-
HUS U3JI0)KEHHOTO MaTepuara.

IIpenonaBareinb, By NPAKTUYECKUE 3aHITHUS, JOJDKEH COIVIACOBBIBATH
y4e0HO—TEeMaTHUECKUN TIJIaH 3aHATHH C JIEKTOPOM, HCIOJIb30BaTh €AUHYIO CHUCTe-
My 0003HaYCHUH.

[IpenonaBaTento cienyer 10OMBATbCA CUCTEMAaTUYECKOW HENpEepbIBHOM pa-
OOTBI CTYJIEHTOB B T€UEHUE CEMECTPA, HEOOXOAMMO BBISBIISATH CHUIIBHBIX CTYJIEHTOB
U NIPUBJIEKATh UX K Hay4HOM paboTe, K y4acTHIO B pPa3HOIO pojJa OJUMIHNAAAX U
KOHKYpCax.

CTyaeHT D0JKEH OUlyllaTh 3aMHTEPECOBAHHOCTh MPENOJaBaTels B JOCTHU-
KEHUU KOHEYHOTrO pe3yibTaTa: B MPUOOPETEHUH OOYyYaroIMMHUCA MPOYHBIX 3HA-
HUM, YMEHMM M BIIQJEHUS HAKOIUIEHHOW WMH(OpMauuen s penieHus 3aaad B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.



[Ipunoxenue 1

MMHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALIUN
OEJIEPAJIBHOE T'OCYIAAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE
YYPEX/IEHUE BbICHIEI'O OBPA3OBAHIA

«MOCKOBCKHUHN NOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH MMOJINTEX)

CrennalibHOCTh
23.05.01 «HazeMHbIe TPAHCIIOPTHO—TEXHOJOTHYECKHE CPEACTBAY
[Tpodunb
«KoMnbooTepHbIii HHKUHUPUHT B AaBTOMOOMJIECTPOEHUH»
Kpanmudukanms (cTerneHb) BhIITyCKHUKA!
HNuikenep
dopma 00yUeHHUs: OUHAsS
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YucjaeHHbIE METOAbI
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Tabnuua 1
NMOKA3ATEINb YPOBHA CPOPMUPOBAHHOCTWU KOMNETEHLUWUWU

«UuclIeHHbIE METOAbD

®I'OC BO 23.05.01 «HazemHble TPAHCIIOPTHO—TEXHOJIOTHYECKHUE CPEACTBAY
[Tpoduns «KoMnblOTEepHbIH HHKHHUPHHT B AaBTOMOOWJIECTPOEHUM))

B npouiecce ocBoeHus TaHHOM TUCHUIUIMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET ClIEAYIONINE

O01meKyJbTYPHBbIE, 001IenpodeccCHOHATIbHBIE U TPOdecCHOHATIbHbIE KOMIIETEHIUMN:
KOMIIETEHIIUA IlepeyeHb KOMIIOHEHTOB TexHosorus ®opma Crenenu ypoBHell 0CBOCHHS
HNHIEKC | @OPMYJIMPOBKA dopmMupoBaHusl | OLIEHOYHOI'0 | KOMIIETEHIU
KOMIIeTeHIIU cpeacrpa*®
YVK-1 CIOCOOHOCTBIO K a0- 3HATH: nekuwusi, camocto- | YO ba3oBblii ypoBeHb
CTPAKTHOMY MBbIIILIE- e aKTyalubHble NpOOIEMBI Co- | ATenbHas pabora, | PI'P -BJIaJIc€T HaBbIKaMu pabOTHI C OC-

HUIO, AaHAJIU3Y, CHHTE3Y

BPEMEHHOTO HAYYHOTO W TeX-
HUYECKOTO pa3BUTHA, (uito-
codckre mpodIeMbl camopas-
BUTHUS M CaMoOpealin3aiuy ue-
JIOBeKa B 00JacTH MaTreMaru-
KU ¥ TEeXHHYECKHUX HAYK

yMeTh:

® a0CTPaKTHO MBICIUTB, 0000-
1aTh, CHCTEMATH3HPOBATH U
aHAJM3UPOBATh TOITYYEHHYIO
nHdopmanuio

BJIA/IeTh:

® HaBbIKAMHM Ha OCHOBE OCBOE-
HUSL OCHOBHBIX TIOJIOXKCHHH,
3aKOHOB YHCJIEHHBIX METOJ/IOB
aHAJM3UPOBATh PE3yJbTATHl H
Je7IaTh BHIBOJIBI

CEeMHUHApCKHE 3a-
HATHUS

HOBHBIMU MOHATUSIMH U METOJIaMH B
pamMKax JUCUUIUIMHBI;

- 0CO3HAeT He0OXOAUMOCTb MOBbI-
IICHUS KBATH()UKALIUN U CAMOCTOSI-
TEJIbHO OBJIAJIeBaTh 3HAHUSIMU B 00-
JacTH POo(eCcCHOHANEHOMN eI TENb-
HOCTH.

IloBbIlIEHHBIN YPOBEHD
-cBOOOJIHO BJAJEET pa3IUYHBIMU
YHUCICHHBIMU METOJIaMH M TPUHIIH-
aMu IpUOOpETeHHs, HCII0JIb30Ba-
HUSI 1 OOHOBIJIEHUS OoJiee TIyOOKHX
MaTeMaTHYeCKUX 3HAaHUM Ha OCHOBE
3HAHHUS OCHOBHBIX IIOJIOKEHUH, 3a-
KOHOB M METOJIOB €CTECTBEHHBIX
HayK U MaTeMaTHKU




Hepeqeﬂb OLCHOYHBIX CPEJACTB IO JTUCHHUIIJINHE

«UuciieHHbIE METOABIY

[punoxenne 2

Tabmuna 1
Haumenosanue [Ipencrasnenue one-
Ne Kpartkast xapakTepuctruka orieHOYHOTO
L/ | OUEHOUHOrO cpen- cpejicTBa HOYHOTO CPEJICTBA B
CTBa DdOC
1 KonTponbhas (ca- CpenctBo npoBepku yMeHui npumeHsaTh | Kommiekrt kon-
MOCTOSITEIIbHAS ) MOJyYCHHBIE 3HAHUA JIJI1 PEUICHUS 3a/1ad | TPOJbHBIX 3alaHUN
pabora OTPEJICJICHHOTO TUIIA 110 TEME WM pa3fe- | MO BapUaHTaM
(KP) 1y

2 | PacuetHo-
rpadudeckas pa-
6oTa

(PT'P)

CpencTBo MpOBEPKU YMEHHUH NMPUMEHSTH
II0JIy4E€HHBIE 3HAHMS 10 3apaHee Olpejie-
JIEHHOW METOJIMKE JUIS pEeIlIeHUs 3ajaad
WU 33JlaHuid 10 MOMAYJI0 MWW JUCIHU-
TJTMHE B LIEJIOM.

Kommniekt 3amanuit
IS BBITIOIHEHUS
pacyeTHoO-

rpaduyeckoit paboTsI

VYerHbII onpoc

CpencTBo KOHTPOJIS, OPTraHU30BaHHOE KaK
crenMaibHas Oecela IeJaroru4ecKoro
paboTHMKA ¢ OOYyYaroIUMCs Ha TEMBI,

Bormpocs! o

3 cobecel0BaHUEe, | CBA3aHHBIE C M3Y4aeMOM JUCLUILIMHON, 1 TeMaMm/pa3zienam
(YO) pPacCUMTaHHOE Ha BBHIACHEHHE O00beMa JUCLUILIAHBI
3HAHUH 00YYAIOLIErocs 10 OIpeeIeHHO-
My pa3fielly, TeMe, IpobIeMe U T.I1.
CucreMa CTaHIapPTH3UPOBAHHBIX 3a1aHUiA,
4 Tecr TI03BOJISFOIIAs ABTOMAaTH3UPO- ®oHJ| TECTOBBIX
(T) BaTh HPOLEAYPY M3MEPEHHS YPOBHS 3Ha- 3aJaHui

HUHN ¥ yMEHUI 00y4aromerocs.

5 | BuseTs! K 3K3aMe-

Hy
(3b)

CpencTBo MNpOBEpKH 3HAHWM, YMEHUH,
HaBBIKOB. MOKET BKIIIOYAaTh KOMILIEKC
TEOPETUYECKUX BOIIPOCOB, 3a1ay, IPAKTH-
YECKMX 3aJIaHHM.

bunersl k sk3ameny.
[ITxana oueHUBaHUS U
npoueaypa IMpUMeHe-
HUSL.

IIpomexyTouHas aTTe-
crauus (ITA)

Ok3ameH (D)

1) yctro (Y)
2) nuceMenHo (IT)




IIpumepsbl 3K3aMeHANMOHHBIX OUJIETOB
(mast ouenku komnerenun YK-1)

MUHUCTEPCTBO OBPA30OBAHUS 1 HAVKU POCCUIICKOI ®EJIEPALIIN
®EJIEPAJIBHOE IT'OCYJIAPCTBEHHOE BIOJIDKETHOE OBFPA30BATEJILHOE YUPEXJIEHUE BBICIIETO
OBPA30OBAHUS
«MOCKOBCKHM MOJIMTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKI/Iﬁ MNOJIUTEX)

®akynsrer TPAHCIIOPTHBIN, xadenpa «/IuHaMuka, MPOYHOCTH MALIMH M COTPOTHBIICHHE MATEPHAJIOB

Jucnumnzaa YucneHHble METOAb

CrrertmansHOCTS 23.05.01 «HazeMHBIE TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPEACTBAY

Kypc 2, cemectp 4 .
SK3AMEHAIIMOHHBIN BIIET Ne 7.

1. Brruncnenue ornpeeieHHbIX HHTETPajJIoB METOOM MPSMOYTOJIbHUKOB.
2. Metoziom Hetotona pemmuts ypaBHerne 5X° — 20X +3=0 Ha npomexytke [0;1] . BRIIONHHUTS

TPH MPUOTHIKCHHUSI.
3. Jlnst TabnuaHO 3a1aHHON (QYHKIUU

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

[TocTpouTh HHTEPNIOSILIMOHHBIM MHOTOWJIEH Jlarpan:kxa n HaliTH ero 3HaueHue npu X =1,5.

VY TBeprKIeHO Ha 3aceNaHUH Kadeapsl «  » 20_ r., mpoTtokoia Ne .

3aB. kadeapoit /A.A.CkBop1ioB/

MUHUCTEPCTBO OBPA30BAHNS U HAVKH POCCUNCKON OEJIEPALIU
DEJIEPAJIBHOE 'OCYAAPCTBEHHOE BIO/IXKETHOE OBPA30OBATEJIbHOE YUPEX/IEHUE BBICILIEI'O
OBPA30BAHUA
«MOCKOBCKHUM NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH IOJINTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/IuHaMuKa, MPOYHOCTh MALIMH ¥ CONPOTHBIICHHE MATEPHAJIOB
Jluciuminaa YucieHHbIE METOIbI
CrermansHOCTh 23.05.01 «HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE CPEACTBAY
Kypc 2, cemectp 4
3K3AMEHAIIMOHHBINA BUJIET Ne 10.

1. Perienne HeNMMHEWHBIX YpaBHEHUN METOJOM UTEPaLIUU.
2. Pemuth cucteMy JIMHEHHBIX alireOpandeckux ypaBHeHUI MeToioM ["aycca ¢ BHIOOpOM INIaBHOTO
AJIeMEHTa MO CTOJIOIY
4%, —2X, + X, =8,
2%, +5X, — X3 = =5,
X +2X, +4%X, =7
6
3. BeIuuCnuTh onpeaeaeHHbIi HHTerpal I(ZX —~1)’dx cmarom h=1 meronamu Tpanemuii u
0
CuMIicOHa, CPAaBHUTH C TOUHBIM PEILIEHUEM.

VTBepKACHO Ha 3acelaHuH Kaeapsl «  » 20_ 1., mpoTokoa Ne .

3aB. kadenpoit /A.A.CkBOpLOB/



KoMruiekT TecToBBIX 3a1aHmii (KOHTpoJabHBIX pador) (T, KP)

(nas1 ouenku kommeTenuii YK-1)
110 JUCHUIIIIMHE YwnceHHbIC MCTOAbI

PaGora Nel

4
BoIauciuth onpeaeieHHbIi HHTErpal I(ZXZ +4x—3)dx cmarom h=0.5
0

MeToaamu Tpanenuii ¥ CUMIICOHA, CPAaBHUTH C TOYHBIM PEIICHUEM.
Haiitu Bce nexanirie Ha yKka3aHHOM OTPE3Ke KOPHU YPABHEHHS C OTHOCUTEIHHOM MOTPEIIHOCTHIO
0.0001 ¢ momoI1bIO METOJIOB, YKa3aHHBIX MPEIO/IaBaTEIIEM.

x* —4.3x> —1.29x* +15.1sinx —9.84=0, (0 < x < 4).
MeTo10M MOJIOBUHHOTO JICJICHHSI HAUTH KOPEHb ypaBHEHHUSI
x* —4x* + X+ 6 =0 na npomexyTke [1,6;2,2] . BHIIOIHUT TPH TPUOTIKEHHS.

Metonom HeroTOHA HaiiTH KOpeHb ypaBHeHHS X° —4X” + X+ 6 =0 Ha IPOMEXyTKe
[2,4;3,2]. BbImoaHUTE TpH TPUOITHKCHUSI.

MeTo10M UTepanuii HAllTH KOpeHb ypaBHeHus X —9X° + 26X —24 =0 Ha
npomexyTke [3,5;4,3]. BeIoaHUT TpU MPHUOIMIKEHHS.

Pemmth cucreMy nMuHEHHBIX anreOpanyecKux ypaBHEHHI METOI0M POCTON
utepauuu u 3eiaens. [IpuHaTh B HAUaTbHOM NPUOIMKEHUH X, = X, = X; = 0. BoImonnuts aBa

MPUOITNKCHHUS.
3X, —2X, + X3 =3,
X, + 95X, —2X; =9,
X, — X, +4X; = -3
Pemmts cucreMy nTuHEHHBIX anredOpanyeckux ypaBHEHU MET0o10M pocToi utepauuu. [IpuHsaTes B
HaYaJIbHOM NMPHUOIIKEHHN X, = X, = X; = 0. BBIMOTHUTE TpU  TPUOTMIKEHUS.
4X, —2X, + X3 =2,
2%, +4X, —X; =3,
2%, —2X, +5%; =—5
PaGora Ne2

Jlnig TabMu4YHO 3aJaHHON (QYHKIUMU OCTPOUTH MHTEPIOJSILIMOHHBIM MHOTOUJIEH
X 1-3/]0]1
y 316 |-1

Jlarpana u HalTH ero 3HaYeHue npu X =—1.

HOCTpOI/ITB aHHpOKCI/IMI/Ip}IIOH_II/Iﬁ IOJIMHOM Y = aO + aj_X + <';12X2 METOJO0M Hau-

MEHBIIUX KBaPATOB /IS TAOJIMYHO 33JaHHON QYHKIHH
X11]121]3 4
Y[ 5] 3] 2 2
Jnis TabnuyHO 3aAaHHON (DYHKIIMM TIOCTPOUTH MHTEPIOJSIIMOHHBIA MHOT OUJICH
X -1 /0 |1 |2
y 2 |0 |0 |1
Jlarpanxa u HaliTH ero 3HaueHue mpu X =0,5.




IMocTpouTh anmnmpoOKCUMUPYIOIIUHA IOJUHOM Y = 8, + &, X + a,X> METOJIOM HaMMEHBIINX KBAJIPATOB

JUTS TAOJIMYIHO 33aJaHHOU (DYHKITUU
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OrneHka «OTJIMYHO» BbIcTaBisgeTcs cTyneHTy 3a 90 — 100% mnpaBuIIbHBIX OTBETOB,

on
on
on

BoOoo~NoOR~WNE

11.
12.
13.

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

21.

22,

23.

24,
25.
26.

27.
28.

29

0.

€HKa «XOpOILIo» - 32 He MeHee 75% MpaBUIbHBIX OTBETOB;
€HKAa «yJIOBJIETBOPUTEIILHOY - 3a HE MeHee 50-60% npaBUIIbHBIX OTBETOB;
€HKa «HEYJOBJIETBOPUTEIHLHOY - 3a MeHee 50 % MpaBUIIbHBIX OTBETOB.

Kommiekt BonipocoB (YO) (n51s1 onenku komnerennuii YK-1)

OO6ume TpeGoBaHUs K YUCIEHHBIM MeTo1aM. O MOTPEUTHOCTSIX BBIYUCICHUH.

Brruncinenue onpeneneHHbIX HHTETPaIoB METOJOM MIPSIMOYT OJIbHUKOB.

Borunicnenue onpeneneHHbIX UHTErpajioB METOI0OM Tpaneluii.

Brruncnenue onpeneneHHbIX HHTErpaloB MeToqoM CUMIICOHA.

Pemienne HeMMHENHBIX YPaBHEHUN METOAOM UTEpaALUN.

Pemenne HelnMHEWHBIX ypaBHeHUN MeTo0M HbloTOHA.

Pemienne HeMMHENHBIX YPaBHEHUH METOAOM ITIOJIOBUHHOTO JICJICHUS.

Penienvie HeTMHEWHBIX yPaBHEHNUI METOJOM XOPA.

Pemienne cucrem nmuHEHHBIX anreOpandecKux ypaBHeHHI meToioM ["aycca.

Pemenue cucrem nuHEHHBIX anredpandyeckux ypaBHeHU MeToaoM ['aycca ¢ BBIOOPOM IIaBHO-
IO JJIEMEHTA.

Pemienue cucteM TMHEHHBIX anreOpanyeckux ypaBHEHUH METOIOM IIPOCTOM UTEpALIUH.
Pemienue cucrem TuHEHHBIX anreOpandecKux ypaBHEHUI METOIOM 3eiiens.

Pemenue cuctem IUMHEHHBIX anreOpandeckux YpaBHEHUH C MCIOJIb30BaHMEM IPUEMOB CHUM-
METPHU3ALMH U PETAKCALIUN.

3aaua MHTEPIIOJIMPOBAHUS TaOJMYHBIX (YHKINHN: TOCTAHOBKA, METO/Ibl HHTEPIOJIUPOBAHUS.
Kyco4Ho — InHeHas MHTEPIOALHNS.

[TormHOMMANBHAS UHTEPIOJIALIUS.

ITocTpoeHne NHTEPNOJIIMOHHOIO MHOTOUIeHa Jlarpanika.

Pemienue 3a1aun HHTEPIONUPOBAHUS TaOJIMYHO 3a/IaHHBIX QYHKIMHA C TTOMO-

HIbIO CIJIAH — UHTEPIIOJIALINH.

3agaua annpoKCUMaluu TabauyHO 3alaHHBIX (yHKUuH. [locTpoeHne anmpok- cuMHUpyroIei
(GYHKIIMM METOIOM HaMMEHBIIUX KBaJpaToOB.

CyTb OJHOIIATOBBIX METOJIOB MHTETPUPOBAHUS OOBIKHOBEHHBIX AH(QepeHIInanbHbIX ypaBHE-
HUM.

Merton Diinepa YMCIEHHOTO UHTETPUPOBAHUS OOBIKHOBEHHBIX TU(GEpEeHIINATbHBIX YPaBHEHUN
NEPBOIo MOPsAJKA — peKyppeHTHast popMmyJia, reOMETpUUECcKas HHTEpIpeTaIusl.
VYcoBepiieHCTBOBaHHBIN MeTO]] Diffiepa YUCIIEHHOTO0 HMHTETPUPOBaHHUs OOBIKHOBEHHBIX Aupde-
PEHIMAIBHBIX YpaBHEHHUI MEpBOro Mopsjika — peKyppeHTHas Gopmyiia, reoMeTpuueckas WH-
TeprpeTanus.

Meton Pynre - Kyrtra ymcieHHOro MHTErpHpoBaHHUS OOBIKHOBEHHBIX AU(Qe- peHLIHaTIbHBIX
YPaBHEHUH NIEPBOTO MOPAIKA.

Csenenue 3amaun Komm 11 auddepeHuunanbHbIX ypaBHEHUH N - 10 MOpsAIKa K HOPMaJIbHOM
cucreMe U hepeHIHaTbHBIX YPaBHEHUH.

Pemenune cuctems! quddepeHnnanbHbIX YpaBHEHHH MeTo10M Diiiepa.

Pemenue cucremsl tu¢hepeHnanbHbIX YPaBHEHHH yCOBEPIIEHCTBOBAHHBIM METOIOM Diliepa.
Pemenue cuctemsl auddepeHnnanbHbIX ypaBHeHH MeToioMm Pynre — Kyrra.

. Pa3nocTHbIe MeTOIbI perieHus auddepeHInanbHbIX YpaBHEHUH.




KommuiekT 3agaHuii 1J1s1 BbINOJTHEHUS
pacuyeTHO-rpadpuyeckux pador (PI'P)

(mast omenkm kommetrenmuii YK-1)

110 AUCIIUIIJIIMHE YucneHHbIE MCETOAbI
(HauMEeHOBaHME AUCLUILIIMHBI)

7

Nel. BbIUuCInuTh ONpe/eICHHBIN HHTETPa I(ZXZ —3X+4)dx cmarom h=1
1
MeToamu Tparneruii 1 CUMIICOHA, CPABHUTH C TOYHBIM PEIICHUEM.

6
Bbraucnute onpeneneHHbIii HHTerpa I(X ~1)°dx cmarom h=1
0
MeTonamu Tpanenuii 1 CUMIICOHA, CPAaBHUTh C TOYHBIM PEIICHUEM.

Ne2. Haiitu Bce nexaliue Ha yKa3aHHOM OTPE3KE KOPHU YPaBHEHHS C OTHOCUTEJIBHOM MOTPEIIHO-
cthio 0.0001 ¢ moMoIIbIO METO/I0B, YKa3aHHBIX MTPENO/IaBATEIIEM.

Bapuaurnl 3axanui

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

3. xsinx—cosx =0, (0<x<4).

Ne3. HaiitTu pelieHre CUCTeMbl IMHCHHBIX anreOpanueckux ypaBueHuit AX =b. s sToro peanu-
30BaTh OJUH M3 OMHCAHHBIX B paboTe METOJ0B. BHIOOp HTEpAlIMOHHBIX METOAOB PELICHUS CUCTEM
JOJDKEH OBITh OOOCHOBAH MPEIBAPUTEIHLHON TMPOBEPKONW MATPHIBI CUCTEMBl HA YCIOBHE CXOJIH-
MocCTU. B ciyyae nmpuMeHeHHs] UTEPALMOHHBIX METOJOB MPUHATH OTHOCUTENBHYIO PA3HUILY MEXKIY
COCEeIHUMH TIpHOIMKEeHUsIMU BeKkTopa pemeHus He 6omee yem 0.000001. OuieHUTh OTHOCUTETBHYIO
MOTPEITHOCTD MOJYYSHHOTO pereHus. Matpuily A u BEKTOp b B3Th 110 HOMEpY CBOETO BapHaHTa,
3aMeHss 3HaUeHHe N HOMEPOM CBOETO BapHaHTa.

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

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

Ned. Haiitu penienne cucteMbl JIMHENHBIX anrebpandyeckux ypasHenunit AX = B rtounsim u ure-
pallMOHHBIM METOJOM IO COIVIACOBAHHUIO ¢ IpenopaasareneM. OLEHUTh aOCONMIOTHYIO M OTHOCH-
TEJBHYIO MOTPEMHOCT NMPUOIMKERHOTro pemenns. Marpuiy A u Bektop B 3amars B Buge

a b c de)x f
b ab c d|X f
c b abc||X|=9
d c b abiflX f
e dcballx) \f

3HadeHUS BXOOAIIMNX BCJINYWH B3ATH U3 Ta6J'II/II_IBI, 3aMCHsISI 3HAYCHHUE N HOMEPOM CBOCI'O BapHaHTa.



Bapuanr | 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+b
No21-Ne25 |n+5| 8 |4 |22 |5]|n+5
No26-Ne30 | n+5 10| 8 [3]0|5|n+5

NeS. dynkumo Y = f(X), roe f(X) nepas wacTs anre6Gpamueckoro ypaBHeHus u3 3amaHus Ne2,

3a/1aTh TaOJWYHO ¢ marom (5-9 Todek) Ha OTpe3Ke MOMCKa KOPHEHW B yka3aHHOW paboTe. Borumc-
JUTH 3HAYCHUs TaOIMYHO 3aJaHHOM (PYHKIMM C IIaroMm, KOTOPBIM B JECATh pa3 MEHbILIE IIara u3-
MEHEHUSI apryMeHTa Mpu TaOJIMYHOM 3aJaHUM (PYHKIMH, C TIOMOIIBIO JABYX METOJO0B MHTEPHOJIS-
mun. [ToctpouTts rpaduky ommOOK HHTEPIIOISAIHH.

Ne6. C momoImpi0 METoJ]a HAUMEHBIINX KBAJAPATOB HAWUTH HAWIYUIIYIO MPUOIMKAOIIYIO (YHK-
uuio Ui TabnuvHo 3amaHHoON QyHKuMU. B kadecTBe KOoOpauWHATHBIX (YHKIUI MCHOIB30BaTh MO-

muHOMbL @, =10, =X, ...,@,,; = X" . BBIUNCIUTL «HauMeHbIIME KBaAPaThy. CONOCTABUTH TOJTY-
YEeHHBIC PE3yJbTAThl C aNMPOKCHMAIMel 3alaHHON (YHKIIMOHAIBFHOW 3aBHCHMOCTH KBaJpaTHON
napabonsl M(X) = a, +a,X +a,x°

X 1111|2213/ 3|34
y(x;) [09|1]11(35|37|8(81|8.2

Ne7. BoInonHUTh YnciieHHOE perneHue 3anaun Komm Ha otpeske [0,4] ¢ marom 0,1 merozom Did-
Jepa ¥ MOANGHUIUPOBAHHBIM METOIOM DiAJiepa U OLCHUTH MOTPEITHOCTh BHIYMCICHH.

{y’ =2y +4x
y(0)=0

Kpurtepun onenkmn:

- OLIEHKAa «3a4TE€HO)» BBICTABIISIETCS CTYJIEHTY, €CIM OH PETYJIIPHO B TEUEHHE CEMECTpa IMpe/CTaB-
JISUT pelieHust 3a1a4, BHIIOIHUII MOJHOCTBIO BCE 33/1aHUS U UX 3aILUTHII, OTBETHB Ha BOIPOCHI Ipe-
0/1aBaTes;

- OLIEHKA «HE 3a4TE€HO» BBICTABJISIETCS CTYJIEHTY, €CJIM OH HEPEryJSIPHO B TEUEHUE CEMECTpa Mpej-
CTaBIISUT PEIICHUS 3a]1a4, BBHITIOTHUI 3aJaHHs HE TIOJTHOCTBIO WJIM BOOOIIIE HE MPEICTABIISI PaOOTHI
Ha MPOBEPKY, AOIMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOIPOCHI MpernoaBaTers.



CprKTypa H CodepKaHuE€ NUCIHUIIJTUHDbI «UucIeHHbIE METOAbD)

CrennanbHOCTh

23.05.01 «Ha3emHbIe TPAHCIIOPTHO—TEXHOJIOTHYECKHE CPEeACTBA»
[Tpodunn
«KoMInbHOTepHBIH MHKMHUPHHT B ABTOMOOMJIECTPOCHHN»

KBanudukamms (CTeneHb) BhITYCKHUKA:

HNuxenep
Ounas hopma oOydeHus

Ilpunoscenue 3

- Buabi yueOHoli padoTsl, Dopmb1
= = 2 BKJIIOYasi CAMOCTOATEIbHYIO Buabi camocTosiTeJIbHOM PadoThI ATTe-
Pasien § % § ! TpaGOTy CTY/JE€HTOB, CrtyneHToB cTamnm
= = PYAOEMKOCTH B 4acax
n/n S =3 P | KC
J II/C | JIa6 C P K.P. | K.II. | PT'P | Pedepar | K/p | D 3
YeTBepThlii ceMecTp
Pa3nen 4. UncjeHHbIEe METObI
IlorpemHoCTs BBIYKCICHUNA U €€ BHIBL.
1 | Meroasl mNPUOMMIKEHHOTO  BBIYUCICHUS 4 1-2 2 6 8 +
omnpenenaeHHbIX uHTerpasioB OIlleHKa I0-
TPEIIHOCTH
Brluncrnenue onpeaeneHHbIX HHTETPAJIOB C
2 | momoripio (OpMyJT MPSMOYTOJIBHUKOB, # | 4 3-4 2 6 8 +
Tpaneuuii 1 CUMIICOHA.
YucneHHbIE METOAbl PELICHHUS HEJTUHEH-
3 | HBIX anrebpanvecknx ypaBHeHu#. OlieHKa 4 56 2 6 3 4 4
MOTPEITHOCTH PEIICHUS
CamocrositenbHas padora Nel
Pemennie HenMHEWHBIX anredpandyecKux
4 YpaBHEHUN METOJIaMH TOJIOBUHHOTO JIEJie- 4 7.8 2 6 8 4
aug 1 HerotoHa.




Pemenne HenuHEHHBIX anredpanyecKux
YPaBHEHHH METOJAMM IOJOBUHHOIO JAeie-
Husi 1 HproToHa.

9-10

Pemenue cucreMm JIMHEWHBIX anredOpanye-
CKMX ypaBHeHul MeronoM [‘aycca. Mexa-
HU3M HAKOIUICHHUS MTOTPEIIHOCTH.

11-12

3aﬂaq1/1 HHTCPIOJAAINN W alllIpOKCUMAIIUA
TaOJIMYHO 3aJaHHBIX (YHKIUN OJHOHN Iie-
PEMEHHOM

13-14

YucnenHnoe pewmenue 3agaun Komm s
OOBIKHOBEHHBIX mddepeHIraTbHbIX
ypaBHeHMH 1-ro nopska.
CamocrosiTeibHas padora Ne2

15-16

YucnenHnoe pewmenue 3agaun Komm s
OOBIKHOBEHHBIX mddepeHIraIbHbIX
YpaBHEHMH N-ro MOPsIJIKAa U CUCTEM

17-18

Bcero yacoB nmo jucuMIJInHe
B YeTBEPTOM ceMecTpe.

18

54

72

PI'P

cam
pao




