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1. MecTo qucuunauHbl B cTpyktype OIl
HuctumuinHa «YuCNEeHHbIE METOABI» OTHOCHUTCS K JUCHUIUIMHAM 4YacTH, (QOpMHpYyeMOn
y4JacTHUKaMu 00pa3zoBaTeIbHbIX OTHOIIEHHH. OHa n3yyaercs B 8 cemecTpe U sBISETCS OJHON U3
OCHOBHBIX JHUCIMIUIUH TaK KakK 3aBeplIaeT MaTeMaTHYecKUil OJOK MOATOTOBKHM OakajaBpa IO
nanpasiennio 44.03.05 ITegarornyeckoe oopaszoBanue (¢ ABYMS IPOQHUISAMH [TO0ATOTOBKH).

[Ipy wu3ydeHWH [aHHOM JUCHUIUIMHBI HEOOXOJAMMBI KOMIIETEHIIMH CTYIEHTOB,
chopMUpOBaHHbIE TPU HU3YYEHHUU TaKUX MJUCHUIUIMH, Kak «Marematudeckuil aHaius»,
«Jluneiinas anrebpa», «JluddepeHnunanbaple ypaBHEHHS W ypaBHEHUS MaTeMaTHYECKOU
¢busukn»u 1p. Kype moctpoeH Tak, 4ToObl yriayOUTh U pacIMpUTh 00bEM 3HAHUH MO pas3fesiaM,
CBSI3aHHBIM C IPUMEHEHHEM YHCIIEHHBIX METOOB Ul PELICHUs IPAKTUUECKUX 3a/1a4.

W3ydyeHne Kypca OCHOBAHO Ha TPAJUIIMOHHBIX METOJAaxX BBICIIEH IIKOJIbI, TECHOMN
B3aMMOCBSI3M CO CMEXHBIMM KypcamM, a TaKK€ Ha MCIOJIb30BAaHUU COBPEMEHHBIX CHCTEM
KOMITBIOTEPHOU MaTEMaTHKH.

B Hacrosimee BpeMss MaTeMaTHMYECKHME METOJAbl HCCIIEJOBAaHUS NPOHHMKAIOT BO BCE
00JIaCTH YeNOBEYECKOW NeSTeIbHOCTH. OTO MOBBIMIAET HMHTEPEC K MaTeMaTHKE CO CTOPOHBI
CMEXKHBIX HAyK, HCIIOJIb3YIOUIMX pa3Ju4Hblii 00beM MaremaTuueckux 3HaHuil. Kpome Toro,
pa3BuTHE HWH(DOPMAIIMOHHBIX TEXHOJIOTUH M CHCTEM KOMITBIOTEPHOW MAaTEMAaTHKH, KOTOPBIC
MPUMEHSIFOTCS IJIS pellieHUss MHOTHX MaTEMaTHYeCKUX 3a/1a4, TpeOyeT allrOpUTMUYECKON YeTKOCTH
IpU U3YyYEHHH MAaTE€MaTHYECKUX AUCHUIUIMH. [103TOMYy Kypc YHMCIEHHBIX METOJIOB 3aHUMAET

BaxkHOE MecTo B OI1 HalTpaBJICHUS NTOATOTOBKHU «Ilegarorunyeckoe 06pa30BaHHe>>.

2. Ilnanupyemble pe3y/ibTaThl 00yUYeHHUs MO AUCHUIIIMHE

Komnerennus

Nuaukaropsl

ITK-5. Cnocoben

UCIIOJIb30BaTh HAYYHbBIC 3HAHHS B IPEIMETHOM 001aCTH
(MaTremaTHKa) B

npoiiecce GopMUPOBAHUS

MIPEIMETHOW KOMITeTEHITHH

00yJarommxcsi B paMKax peajn3alii OCHOBHON
0011e00pa3oBaTeIbHON MPOrPaMMBI

3HATB:COBPEMEHHOE COCTOSIE
HEPCIIEKTUBBI Pa3BUTHUSA
MaTeMaTHKHd Kak ydeOHOU 1l

HaIpaBJICHUS Pa3BUTHUSII
MaTEeMaTUYECKOTO 00]
TEOPETHIECKHUE OCHOBI
MaTeMaTHuKe, TIPUHITUTIBI 1
METOINYECKONCHUCTEMBI
MaTeMaTHuKe, OCHOBHEIC
HIKOJIBHOTOKYpCa MaTEeMaTHK
CTPYKTYDPY, coJiepaHue u
sTanblhopMUPOBAHUS MaTeM

MOHATHUH, METOAUYECKHUE ITOIXO0Ib]
K W3YyYCHHIO OCHOBHBIX TE€M I
Kypca MaTeMaTHKH,
YMeTh:aHATU3UPOBATh U HUHTEPIIf
coJiep>kaHue

MaTEeMaTHYECKUX TOHATHH, TEOopt
pa3pabatbIBaTh

dbparmeHTHI YPOKOB, opras
00pa3zoBaTeIbHBIN mporiec
MareMaTukKe, KOHCTPYHpPOBAaTh
BBC)ICHPIHHOH?ITI/Iﬁ, HU3Y4YCHUA
pelIeHus 3a/1a9;
Baaners:0CHOBHBIMU
opraHusanui ACATCIbHOCTUIIKOJIL

N3YUYCHHIO MaTeMaTuKu,
pa3pabOTKUMETOIUKN  W3YUCHHSI
BOIIPOCOB

MAaTEMATHUKEC,UCCIICA0BATCIIbCKUMU




METOJAMUBITPO(ECCUOHATIBHOWAES

IK-7.Crnocoben
MaTeMaTUYECKUKOPPEKTHOCTABHUTh
€CTECTBEHHOHAYUYHbIC
3aJaYNUKIIACCUYECKHE

Saﬂa‘lI/IMaTeMaTI/IKI/I,CTpOl"OI[OKaSaTBYTBep)K,I[eHI/IC,C(l)OpMy.]'II/IpOBaTB

pe3ynabTaT, YBUICTD
CJIEZICTBUSAIONYYEHHOTO
pe3ynbTaTta

3HaTb:0a30BbIE
IOCTaHOBKHUECTECTBEHHOHAYYHBIX3;
KJIACCUYECKUX 3aja4 Mé
ornpeseIeHus OCHOBHBIXTIOHS
JI0Ka3aTebcTBA  TEOpEM IO
paszenaMMaTeMaTUKY;
YMern: pemarhb
MaTeMaTHYECKUX
J0Ka3aThbyTBEPIKIEHHE, chopm
pe3ybTaT, yBUACTh €0 CIESICTBHS,
Baagers: IIEpBUYHBIMHU
NPUMEHEHHS MaTeMaTHYecKOroar
pEIIEHNI0 KOHKPETHBIX 33/1a4 U3 |

OCHOBHBIC

oOnacreinpukiIaTHON
UH(POPMATHKH.

3. Coaep:xaHue AMCHUITUHBI

1. MaremaTuyeckass mMojaedb M mNorpemHocTH. lloHsTHEMaTeMaTHuyecKol MOJENU U
IpoIlecC pelIeHus MPUKIAAHbIX 3anad. McTouHukn u  Kiaccu(uUKanus MOTPEHIHOCTEH.
OneMeHTbl  TEOpUM  IMOTPEUIHOCTEH:  aOCONMIOTHass W OTHOCHTENbHAs  IOTPEIIHOCTH
NpUOIMKEHHBIX BBIYMCICHUH; 3HaYalue HUQpbl; MPaBUIO OKPYIJICHHUs YHCEN, MOTPEIIHOCTH
apuMEeTHUYECKUX OTepaltii; MOTPelHOCTh MPOU3BOJIbHON (yHkumu. [IpencraBieHue ducen B
KOMIIBIOTEPE U MOTPEIIHOCTD.

2. MeToabl pemieHUs CKAJSIPHBIX YpPaBHEHHMH W HMX CHCTeM. AHUIUTHYECKHH U
rpaguUecKuii METOIbl JIOKAJU3AIMK KOPHEW. YTOYHEHHE KOPHEW METOJaMH TIOJOBHHHOTO
JICTICHHsI, 30JI0TOTO CEYEHHs, WTepanuid, xopna, kacatenbHbix (HproToHa), cekymmx. MeTosl
urepauuii 1 Hpl0TOHA peleHns CUCTEM YpaBHEHUH.

3. BoluncauTe/ibHble MeTOAbI JHHeHHOW aaredpsl. Hopma BekTopa u MaTpuIIBL.
Pemenne cucreM JIMHEWHBIX anreOpanyeckux ypaBHeHWH mpsMbiMu Meronamu (["aycca,
Kpamepa, o6parnoit  matpumsl, LU -pasnoxenms). Pemenme cucreM — nMHEHHBIX
anredpanvdecKux ypaBHEHHUN MPUOIMKCHHBIMU METO1aMu (POCTHIX HTepaluii, HptoToHa).

4. YucjeHHbIe MeTOAbI MOUCKA IKcTpeMyMa (pyHkuuu. [Touck sxcTpemyma QpyHKIUU
OJIHOM IEPEMEHHOM METOJaMHU JUXOTOMHUHU. ['pagueHTHbIE METOIBI IIOUCKA 3KCTPEMyMa
(YHKLIMU HECKOJIBKHUX ITEPEMEHHBIX.

5. Ilpudaukenne ¢pyHkumii. MHTepnonsunonHsiii MHorowieH Jlarpanxka. OcTaTOYHBIN
YjleH HWHTEepPHOAIHOHHON ¢dopmynbl Jlarpanxka. PaBHOMepHoe mnpubmmwkeHue (yHKINH,
MHorouwieHsl YeoObimesa. VHTepnoisiuus crutailHamMu. Anmnpokcumanus. Merox HauMEeHbLIMX
KBaJpaToB. MHOTOWJIEHBI HAUIYUIIET0 CPETHEKBAIPATHIECKOTO MPUOIIKEHUS.

6. Uncnennoe wuHTerpupoBanue. Ksaaparypuele ¢GopMmyibl  HOpSIMOYTOJIbHUKOB,
Tpanenuii, Cumrncona. Meron Monte-Kapiio.

7. Uncaennoe nudpdpepennuponanne. ['papudeckoe nuddepennrpopanue. PasHocTHBIE
dbopmynsl. PazHocTHBIE (hOpMYNBI 711 OOBIKHOBEHHBIX MPOU3BOJHBIX. PasHOCTHBIE (HOPMYIIBI
JUI YacTHBIX IPOM3BOJHBIX. BbIUMCIEHHME NPOU3BOAHBIX C IOMOIIBIO HMHTEPHOJIALMOHHBIX
dbopMyn ¢ paBHOMEpPHBIM M HEPAaBHOMEPHBIM pacrpezeneHueM y3ioB. [IpakTudeckasi oleHKa
MOTPEIIHOCTH.

8. UncieHHbIe MeTObI pelieHHs1 00bIKHOBEHHBIX U (¢ epeHIHATbHBIX YPABHEHUI U
ux cucrem. 3anauya Komm. Metonsl Pynre, Ditnepa, Pynre-Kyrra. 3anaga Komm st cuctemsl
mudQepeHIMaTbHBIX YPAaBHEHUH U ypaBHEHUH BBICIIMX MOPSAIKOB. MeTONl CTENEHHBIX PSIOB.
KpaeBbie 3a1aun 1711 OOBIKHOBEHHBIX U (HepeHIIHATBHBIX YPaBHEHHH.

9. YpaBHeHMsI B YACTHBIX NMPOU3BOAHBIX. MeTo ®Pypbe. Pa3HOCTHBIE CXeMbI pelIeHus
3a71a4y MaTeMaTHYeCKOM (PU3UKH.



10. HHTerpajbHble ypaBHeHMs. HTerpanbHele ypaBHeHus: Opearonsma u Boasreppa.
Mertoapl pemieHusl ypaBHEHUH C BBIPOXKICHHBIMH sapaMu. KBaapaTypHble crOCOOBI perieHus
MHTETPAJIbHBIX YPABHEHUM.

4. TemaTH4ecKHuii IVIaH

Bcero DopMBbI 3aHATUI
Ne 4acoB Jla6o- Camoc-
Tembl
n/m Jlexiuu | patopHbIe TOSITeNIbHAS
paboThl paborta

1. MaremaTruueckass MOJIEIb 1 1 i i 1
MTOTPEITHOCTH

2. MeToIbI pelIeHus CKaIsIPHBIX 8 4 9 2
YpPaBHEHUU U UX CUCTEM

3. BrruncnurennrHble METOIEI IMHEUHON 6 5 5 2
anreOpbl

4. | YnucneHHBIE METOBI IOUCKA 11 4 4 3
HKCTpeMyMa (QYHKIUHU

S. [Tpubnuxenue GyHKIHHI 8 2 4 2

6. YucieHHOE HHTETPUPOBAHUE 6 2 2 2

7. YucaenHoe quddepeHurpoBaHme 6 2 2 2

8. YucneHHbIe METO/IbI PEIICHUs
OOBIKHOBEHHBIX AU depeHITHATbLHBIX 12 4 4 4
YpaBHEHUN U UX CUCTEM

9. YpaBHEHUS B YaCTHBIX IPOU3BOTHBIX 6 2 2 2

10. | UHTerpanpHbIC ypaBHEHUS 6 2 2 4

Bcero 3a cemectp 72 24 24 24

5. Buabl o0pa3zoBaTebHOM 1eITeIbHOCTH

3aHATHSA JTeKIIMOHHOI0 THIIA

1-2.MeToabl pemieHUsi CKAJISAPHBIX YPaBHEHHH W HX CHCTeM. AHAJIUTUYECKUN |
rpadUYecKuil METOBI JIOKAIM3AMA KOpPHEW. YTOYHEHHE KOPHEH METOJaMH ITOJIOBUHHOTO
JICTICHHsI, 30JI0TOTO CEYEHHs, UTepamuid, xopa, kacateabHbix (HproToHa), cekymmx. MeTobl
urepauui 1 Hel0TOHA pellIeHys CUCTEM YPaBHEHUMN.

3.BpruncinuTebHble MeTOAbl JHMHeHHOW ajareopsl. Hopma BekTopa M MaTpHIIbL.
Pemenne cucrem IMHEWHBIX anreOpanueckux ypaBHeHHWd mpsMeiMu Mmeronamu (["aycca,
Kpamepa, obpatnoii  marpunsl, LU -pasmoxkenus). Pemenue cucTeM — IMHEHHBIX
anreOpanyecKux ypaBHEHHI MPHOIMKSHHBIME MeToAaMu (POCThIX uTepanuii, HploToHa).

4-5.YucieHHble MeTOAbl NMOUCKA 3KcTpeMyMa (yHkuum. Ilouck skctpemyma (yHKIMH
OIHOM TIEPEMEHHONM METOJaMHM [UXOTOMHH. I'paZueHTHBIE METOABI IIOMCKa 3KCTpEMyMa
(YHKLMU HECKOJIBKHMX IT€PEMEHHBIX.

6.[Mpubaumxenue pynkumid. MaTepnonsimonnsnii MuorowieH Jlarpamxa. OcTaTo4HBIN
YWIEH HWHTEePNOJSITMOHHON (dopmynsl Jlarpanxka. PaBHoOMepHoe mnpuOmmwkeHue QyHKIUH,
MHorowieHsl YeObimeBa. MHTepnonsamus crutaiHamu. Anmnpokcumanus. MeToJ HauMEeHBIINX
KBaJlpaToB. MHOTOUJIEHbI HAMIYYIIETO CPEAHEKBAAPATHUECKOTO NPUOIMKEHNUS.

7. Yucnennoe wuHTerpupoBanue. KsagparypHble ¢opMyibl NPSMOYrOJbHUKOB,
tpaneuuit, Cumncona. Meron Monte-Kapio.

8. Uncsennoe quddepenuupoBanne. ['papuueckoe nuddepenunpoBanue. PasHocTHBIE
¢dopmynbl. PasHocTHBIE (OpMYIBI UIsi OOBIKHOBEHHBIX MPOM3BOAHBIX. PazHOCTHBIE (OPMYIIBI
JUIsL YacTHBIX IPOU3BOJHBIX. BbIUMCIEHHME NPOU3BOAHBIX C IMOMOIIBIO HWHTEPHOJISALMOHHBIX
dopMynn ¢ paBHOMEPHBIM U HEPaBHOMEPHBIM pacripenesnieHueM y3ioB. [Ipaktuyeckas oreHka
MIOTPEIIHOCTH.




9-10. YuciieHHbIe  MeTOAbl  pellleHUs] OOBIKHOBEHHBIX AU depeHInATBLHBIX
ypaBHeHuii m ux cucrem. 3agadya Komm. Metonel Ilukapa, Oiinepa, Pynre-Kyrra. 3amaua
Kommu ans cucremsl nuddepeHuanbHbIX ypaBHEHUNH M YpaBHEHUH BBICIIMX MOPSAKOB. MeTos
CTEMEeHHBIX ps0B. KpaeBbie 3amaun ist 0ObIKHOBEHHBIX TU(D(epeHIINATbHBIX YpaBHEHUI.

11.YpaBHeHusi B YACTHBIX NPOU3BOAHBIX. MeTo1 Dyphe. Pa3HOCTHBIC CXeMBI peIIeHUS
3aJa4 MaTeMaTU4ecKoi (pU3uKu.

12. iuTerpajibublie ypaBHeHnusi. aterpansubie ypaBHenus @pearonasma u BombsTeppa.
MeTtoapl pemieHus ypaBHEHHI C BBIPOXKACHHBIMH siipamu. KBaapaTypHble crocoObl perieHus
MHTETrpaIbHbIX YPaBHEHUH.

3aHATHSA CEMHHAPCKOr0 THNA
JlabopaTropnas padora Nel.Pewenue ckansapHulx ypasHeHuil.

Memoowr ouxomomuu. Pewienue ckanapHuvlx ypasuenuu. Memoowvl umepayuti
Teopernyeckrie BONPOCHI

1. Kaxkue meTobl Tokanu3anuu KopHeit Bol 3Haere? [IpuBenuTe npumepsl.

2. CdopmynupyiiTe 0CHOBHBIC TEOPEMBI AHATUTUIECKOM JTOKATH3allUK KOPHEH.

3. Otnenurte KOPHU ypaBHEHHUS x%e* = p.

4. B 4eM cocTOSIT METObI TUXOTOMUH?

5. CdopmynupyiiTe alropuT™M MeToJla MOJOBUHHOTO AeieHus. Kak oneHuBaercss abcotoTHas
HOTPEUIHOCTh MPUOIKEHHOTO 3HaYEHUsI KOPHS?

6. Cdopmynupyiite anroput™m merona xopA. KakoB kpurepuii 3aBepiieHus aropurma’?

7. KakoB reoMeTpHUeCcKHil CMBICIT METO/Ia XOPJL pelieHus ypasHenus | (X) =0?

8. Kakue Tumbel cxomuMocTeld UTEpallMOHHBIX MocieaoBarenbHocTeld Bl 3Haere? [lpuBenuTte
MIPUMEPBIL.

9. BeiBeaute dhopmyity A1 UTEPAITMOHHOTO Tpoiiecca HproToHa.

10. B 4eM cOCTOUT reoMeTpruIecKnuid cMbICT MeTo1a HpIoTOHA HaXOKICHUsT KOPHEH ypaBHEHUs ?
IIpuBeuTe MpUMeEpBL.

11. Chopmynupyiite 1OCTATOUHBIE YCIOBUSI CXOAUMOCTH MeTo1a HhI0TOHA K KOPHIO YpaBHEHUS

f (X) = 0. Kak onenuBaercs abCONOTHAS MOTPEMIHOCTH NPUOIMKEHHOTO 3HAYEHHS KOPHS?

12. YkaKuTe HylleBOe PUOIMIKEHHE K KOHIO ypaBHeHnst X & — 2X - 4=0.

13. Kak mnpumensercss meto] HploTOHa K BbIUMCIEHUIO 3HayeHMd QyHkuuit? IlpuBeaute
HPUMEPBHI.

14. B ueM COCTOUT METOJ UTEPALIUI PEIICHHSI CKATSPHBIX YpaBHEHUN?

15. ChopmynupyiTe 10CTaTOUHOE YCIOBUE CXOUMOCTH METO/1a UTepalluil pelIeHNs] ypaBHEHUS

X= j (X) Kak ornenuBaetcs abcot0THAs MOTPEIIHOCTD MPUOIMKEHHOTO 3HAYCHUS KOPHSI?
16. lokaxxute, UYTO ypaBHeHHE X = asinz X+ bCOS2 X+9, rne |a - b| <1 wumeer

eIMHCTBEHHOE pelienne Ha R .
3ananus 1 1a60paTopHON pabOThI pa3MEIIeHbl B CUCTEME JUCTAHIIMOHHOTO OOy4YeHUS
CMOJIEHCKOT0 TOCYJapCTBEHHOTI'O YHUBEPCHUTETA.

JladopaTopnasi padora Ne2./Ipsavvie memooObl pewienus cucmem JTuUHetiHblX ypasrneHuil. Memoo
nOCNe008aMmenbHbIX NPUOIUINCEHUL PeUeHUs CUCTEM TUHEHbIX YPAGHEeH Ul
Teopernyeckrie BONPOCHI
1. TlpuBemute mpuMeEphI IPSMBIX METOIOB PEIICHUSI CUCTEM JIMHEHHBIX YpaBHEHUM.

2. Pasnmoxute maTpuiry

_el 29
A_gs 45

B IIPOU3BEICHUE HUYKHEU U BEPXHEHN TPEYrOIbHbIX MAaTPULL.



o n o
3. Kak ompenensercs HOpMa BekTopa X B JIMHEWHOM npoctpancte R ? Haiimure HOpMY
BeKTOpa X = (1, -1 2).
4, Kakum o00pa3oM oIpeensercsa COrJacoBaHHas HOpMa Matpuisl A B JIuHelHOM
IPOCTPAaHCTBE KBAJAPAaTHBIX MAaTPUI] nopsiaka N ?

5 gl 20
5. Haitaure Hopmy Matpuisl A = .
4g

6. B dWem cocToWT MeTOA TOCIETOBATEIBHBIX MPUOJMKEHUHM PEIICHUS] CUCTEM JIMHEHHBIX

YpaBHEHHIA?
7. CoopMynupyiiTe JOCTATOYHBIE YCIOBHS CXOJMMOCTH METOJA UTEPAlU PEMICHUS CHCTEMEI
nuneitnbix ypapaennit X = CX + D . IIpusenure npumepsl.
8. Kak ouenuBaercs abCONIOTHAS NOTPEITHOCT MPHOIMKEHHOTO PEIIECHHS CHCTEMBI METOIOM
UTeparmii?
Bananus s 1abopaTOPHON paboThI Pa3MENIEHBI B CUCTEME [UCTAHIIMOHHOTO OOYYEHHs
CMOJIEHCKOTO TOCY/IapPCTBEHHOTO YHUBEPCHTETA.

JlabopaTopnasi pa6ota Ne3. Yucnenuvie memoosbl noucka IKCmpemymos hyHKyuil 00HoU
nepemeHHou
Teopernueckne BONPOCh

1. Kakue xiaccuueckue MeToJIbl HaXOXKICHUs IKCTpeMyMa (DyHKIMHA 0HOM nepeMeHHO# Bam
W3BECTHBI?

2. CdopmynupyiiTe 0OIIYyI0 CXeMy HaXOXJICHHS SKCTpeMyMa (YHKIHMA OJHOW IepeMEHHOM
IIPY IOMOIIY YUCIIEHHBIX METO/IOB.

3. Kakum o0pa3om 3agaya OTHICKAHHS MAaKCUMyM (YHKUIUH CBOJUTCS K OTBICKAHHUIO
muHuMyma? [IpuBeaure mpuMepsl.

4. Onuumure aJropuT™M METOJla paBHOMEPHOTO MPUOIMKEHMS MOMCKA dKCTpeMyMa (YHKIIUH.
KakoB kpuTepHii OCTAHOBKH aJITrOpuT™Ma?

5. B ueMm coctouT MmeTon KBaapaTUYHOM uHTepnosiuuu. Kak nmpumensercs 3TOT METOH K
PEILICHHIO 3a/1a4 HAXOKJICHHS SKCTpeMyMa (PyHKIUI OHOM mepeMeHHON ?

6. KakoB kpuTepuii 0CTaHOBKH METO/Ia KBaIPATUIHON WHTEPIIOIISAIINN?

7. CdopmynupyiiTe anropurM MeToJa 30J0TOro cedyeHus. KakoB Kpurepuid OCTaHOBKHU
anropurMa’?

3ananus a1 1a0opaTOpHO paboOThI pa3MeNIeHbl B CHCTEME AUCTAHIIMOHHOTO OOyUYeHHS
CMOJIEHCKOI0 TOCYyJapCTBEHHOI'O YHUBEPCUTETA.

JlaGopaTopHas padora Ned. Yucnennvie memoost noucka sKCmpemymos yHKyull HeCKOIbKUX
nepemeHHou
Teopernyeckne BOpoch

1. Kakue kinaccuyeckue MeTOo/Ibl HaX0XKICHHS SKCTpeMyMa (DYHKIMHA HECKOJIBKUX MEePEMEHHBIX
Bam u3BecTHBI?

2. ChopmynupyiiTe 0OIIyI0 CXeMy HaXOXIEHUsA OJKCTpeMyMa (GYHKIMA HECKOJBKUX
NEPEMEHHBIX IIPU IOMOIIY YHCIEHHBIX METO/I0B.

3. Kakum o00pa3oMm 3amadya OTBICKAaHHUS MaKCHUMyMa (YHKIIMM CBOJUTCS K OTBICKAaHUIO
muHuMyma? [IpuBenuTe mpuMepsi.

4. Onumure anropuT™M TPAIMEHTHOTO METOJa IOMCKAa AIKCTpeMyMa (QYHKIUU HECKOJIbKHX
nepeMeHHbIX. KakoB KpuTepuii OCTaHOBKH alropuT™Ma?

5. B gem cocrout meroxa Hamckopeiinero crnycka? Kak mpuMeHsieTcsi 3TOT METOJ K PEIICHHIO
3a71ay HaXOXAECHUS dKCTpeMyMa (DYHKIMIA HECKOJIBKUX TIEPEMEHHBIX ?

6. KakoB kputepuii 0CTaHOBKH METO/[a HAUCKOPEHIIEero cIrycka?

3aganus ams 1abopaTopHO paboOThI pa3MeNIeHbl B CHCTEME AUCTAHIIMOHHOTO OOyYeHHS
CMOJIEHCKOT'O TOCY/IapCTBEHHOTO YHUBEPCUTETA.




JlaGopaTopHas pa6ora Ne5./lonunomuanvras unmepnoasyusi.
Mmuozounen Jlacpanoica

TeopeTrnueckre BOOPOCHI
B yem cocTout 3a7aua HHTEPIIONALINN?
Kakwue criocoOsl untepnossinyu Bam n3Bectasl? [IpuBenute npumepsl.
KakoBa 3a1a4a monMHOMUANBHON MHTEPIOSIUU ?
Uro Takoe 6a30BbIi MHOTOWIEH Jlarpanxka?
Kakum 006pa3om cTpouTCs HHTEPIIOISAIIMOHHBIM MHOTOUJIEH Jlarpamxka?
ChopmynupyiiTe TEOpeMy O CYIIECTBOBAHWU U €AMHCTBEHHOCTH MHOTOWIeHa Jlarpanxa.
KakoBa MakcuMaibHas BeIWYHHA MNOrp€IIHOCTU MHTCPIIOJIMPOBAHNA Ha 3aJaHHOM OTPE3KE

[a;b]?
8. Hna gpynkuuu Yy = f (X), 3a]aHHOM TabuIeit

X 1 2 3
y -1 0 1

BBIITOJIHUTC KYCO‘-IHO-J'II/IHGI;’IHOG HUHTCPIIOJIMPOBAHUC.

9. JloKa)XHTE TOXKIECTBO (X i a)(x i b) ) (X i a)(x i C) ) (X i b)(x i C) ] X2
(c-bfc-b) (b-a)b-c) (a-bfa-c) =
x} - (a+b+c)x? +(ab+ac+hbc)x-abc=0.

3ananus 17 1a60paTopHON pabOThI pa3MeEIIeHbl B CUCTEME JUCTAHIIMOHHOTO O0y4YeHUS
CMOJIEHCKOT0 TOCYJapCTBEHHOT'O YHUBEPCHUTETA.

NooakownE

10. Pemnte ypaBHEHUE

Jla6opaTopnasi paboTa Neb. Pewienue cucmem TuHelnblX YypasHeHull
MemoOooM HauMeHbUUX Keaopamos.lIpumenenue memooa HAUMEHLUUX K8AOPAMO8
K annpokcumayuu QyHKyuti
Teopernueckrie BONPOCHI
1. Kak npumeHsercs MeTOJ HaWMEHbIIMX KBaJApaTOB JJs PEIICHUS CHUCTEM JIMHEHHBIX
ypaBHEHHIA?
Yro Ha3bIBaeTCs HOPMAIBHBIM IICEBAOPEUICHUEM CUCTEMBI JIMHEHHBIX YpaBHEHHMA?
B uem paznmmunme Mexay HHTEPIOJALMEH W anmpokcuManueid (QyHKIHMA B CMBICIE
HAUMEHBIIINX KBAPATOB?
4. Kak mnpumeHsercs MeTOJl HAUMEHbBIIMX KBaJpaTOB JJS aNMpOKCHUMAalMU TaOIUYHO
3aJJaHHBIX (PYHKITHI?

5. IlpuBenute mpuMepsl IByXIapaMeTPHUUECKUX CEMEUCTB (DYyHKLUH.

3aganus a1 1a0opaTOpHOM paboOThl pa3MeLIeHbl B CUCTEME AUCTAaHIIMOHHOTO 00y4eHHMsI
CMOJIEHCKOT0 TOCyJapCTBEHHOTO YHUBEPCUTETA.

wn

JlabopaTropHuasi padora Ne7.Yucnennoe unmeepuposanue.
Teopernueckrie BONPOCHI
B yem coctosar METOAbI HpI/I6.]'II/I)KeHHOFO BBIYUCJICHUA OIIPCACIICHHBIX I/IHTeraJ'IOB?
2. BomBenute dopmyny cpeaHel TOYKH UIS MPUOIMKEHHOTO BBIYMCICHHS OTPEICICHHOTO
HHTErpaia.
3. Kak onieHnBaeTcs abCOMIOTHAS TTOTPEITHOCTE BBIYUCIICHUH TT0 (OpMYyJie CpeaHEH TOUKU?
2
4. CKONbKO 3JEMEHTapHbIX MPOMEXKYTKOB HYKHO B35Th, YTOOBI BBIYMCIUTH 0 Inxdx ¢

1

=

tounoctsio € =0,001?
5. KakoBa ¢popmyna Tpaneuuit A NpuOIMKEHHOTO BBIYMCICHUS OTIPEICIIEHHOTO HHTerpana?



o

10.

KakoBa ¢opmyna aGCOMOTHON MOTPEIIHOCTH (POPMYJIIBI TPATISITHi?

[TpuBenure dopmyny CumrcoHa Ui HPUOTMKEHHOTO BBIYUCICHHUS OIPEIEIEHHOTO
UHTEerpana?

Kak onieHnBaetcs abcotoTHas MOTPEeIIHOCTh BhIuncieHui no gpopmyine Cumrncona?
OneHuTe TOYHOCTh, KOTOPYIO MOJKHO TapaHTUPOBaTh INPU BBIUYUCICHHH HHTETpaia
1

_2
0€ “dX 1o ¢opmynam tpameumii u CuMICOHAa TP pPa3GMEHMHM  POMEXYTKa
0

MHTETpUpoBaHus Ha 8 yacTe.
B 1em cocrout merox MoHTe-Kapiio BerYrciIeHus MpUOIMKEHHOTO 3HAYCHUST HHTETPAJIOB H
romazei puryp?

3amanust 17151 1a00paTOpPHOM pabOThI pa3MEIIeHbI B CUCTEME JUCTAaHIIMOHHOTO O0y4YeHUs

CMOJIEHCKOTO TOCY1IapCTBEHHOTO YHUBEPCUTETA.

=

Jla6opaTopnasi pa6ota Ne8. Yucnennoe oughghepenyuposanue
Teopernyeckrie BOPOCHI

BeiBenute npocteiinme Gopmyibl uucieHHoro auddepeHmpoBanus.
Kak omneHuBaloTCSI aOCOJIIOTHBIE MOTPEIIHOCTH MNPOCTEHIIMX (OPMYJT YHUCICHHOTO
nuddepeHurpoBaHus ?
Kak mnpumeHsieTcs NOJMHOMUAIBHAS WHTEPIOJSIIHS Ul TPUOIMIKCHUS TPOU3BOIHBIX
byukumii? [IpuBeaure mpumepsl.
3anummre GopMysibl PUOIMIKEHHOTO 3HAUCHHSI IIPOU3BOIHBIX IIEPBOTO M BTOPOTO MOPSIIKA
JUTSL TPEX Y3JIOB M BBIBEIUTE X OCTATOYHBIN WICH, UCTIONB3Ys Gopmyiy Teiiopa.

3ananus g 1a0opaTOpHON pabOTHI pa3MENIeHbI B CHCTEME AUCTAHIIMOHHOTO OOYUYCHHS

CMOJIEHCKOT0 TOCYJapCTBEHHOT'O YHUBEPCHUTETA.

No ok

JlaGopaTopnasi pa6ota Ne9. Yuciennoe pewenue nauanbHulx 3a0ay
07151 0ObIKHOBEHHBIX OUDPepeHyuanIbHbIX YPAGHEHUL U UX CUCTNEM
Teopernueckrie BONPOCHI
B 4yeM COCTOMT METOJ CTENEHHBIX PAIOB pemeHHus 3amaun Komm Uit OOBIKHOBEHHBIX
muddepeHInanbHbIX ypaBHEHUN?
[TocnenoBarenbHbM  qUQQEepeHINPOBAHUEM  YpaBHEHUS y'= Xy + luaiinqure  ero

PUOIMKEHHOE YaCTHOE PELIEHHME, COOTBETCTBYIOIIEE HAYAIBHOMY YCIOBHUIO y(O) =0,

BHJIE OTPE3KA CTEIIEHHOT'O Psijia 10 MSATOM CTENEeHH BKIIOYUTEIBHO.
Cdhopmynupyiite Teopemy [lukapa o cyecTBOBaHMU U €MHCTBEHHOCTH 3a1aun Komm ans
0OBIKHOBEHHOTO MH(HEepEeHIINaTHFHOTO YPAaBHEHHUS IEPBOTO MOPSIIKA.
Kak 3amaercs npoliecc BRIYUCIEHUH IO METOy Diinepa?
B yem cocTout reomeTpudeckuii cMbICI MeTo1a Diinepa?
Kak 3amaercs npouecc Beruucienuit no metony Pynre-Kyrra?
Kak 3amaercss HopmanbpHas cucreMa OOBIKHOBEHHBIX IU(pdepeHINaNbHbIX YpaBHEHHI B
BEKTOpHO-MaTpuyHOM Buje? [IpuBeaure npumepsl.
3amaiiTe TPOIECC BBIYMUCICHUW 10 METoay Oiiepa Juisi CHCTEMbl OOBIKHOBEHHBIX
nudepeHINaTbHBIX YpaBHEHUHN IEPBOTO MOPSAKA.
Kakum 00pa3oM MOXXHO CBECTH YpPaBHEHHS BBICIIMX MOPSAKOB K HOPMalbHOM CHCTEME
ypaBHEeHHI niepBoTo nopsaka? [IpuBenure mpuMepsl.

3amanust 17151 1a00paTOpPHOM pabOThl pa3MEIIeHbI B CUCTEME JUCTAaHIIMOHHOTO O0y4YeHUSs

CMOJIEHCKOI0 TOCY1apCTBEHHOTO YHUBEPCUTETA.

JlaGopaTopHnas padora Nel0.Memoow: npubnudsicenno2o peuienus Kpaeswix 3a0a4 01
0ObIKHOBEHHBIX OUGDDEPEHYUATbHBIX YPAGHEHUT
Teopernyeckrie BOPOCHI




1. JlailiTe NOCTAaHOBKM JABYXTOUCYHBIX KpAeBBIX 3a4ad sl OOBIKHOBEHHBIX JIMHEHHBIX
mddepenunansubix ypasaenuit (OJIY) Broporo nopsinka. [IpuBeante npumepsl.
CoopmynupyiiTe onpeesneHle BEIPOKICHHOM KpaeBon 3a1a4H.
B yem cocTouT MeTon peayKiun pemeHus KpaeBbix 3aaau it OJIIY Broporo nopsiaka?
4. KakoBa OCHOBHas ujes MeToJa KOHEUHBIX pa3HOCTEH pemieHus kpaeBblx 3axau i OJIY
BTOPOTO Hopsiaka?

5. MOXHO JIM NPUMEHUTh METOJ KOHEUHBIX PAa3HOCTEH I ypaBHEHHH Oosiee BBICOKOTO
nopsiaka’?
B yem cocTonuT MeTO T KOJIOKAIMK pelieHus KpaeBbix 3a1a4 it OJIJY BToporo mopsiika?
7. Cdopmynupyiite onpeaeneHue 0a3ucHbix ¢pyHkiuil. [IpuBeaure npumepsl.

3amanust 7151 1a00paTOPHOM PabOTHI Pa3MEIICHBI B CUCTEME JUCTAHIIMOHHOTO O0y4YeHUs
CMOJIEHCKOI0 TOCYyJapCTBEHHOI'O YHUBEPCHUTETA.

wn

S

JlaGopaTopHuasi pa6ota Nell.Memoo @ypve pewenus ypaguerutl Mamemamuieckou Qusuxu.
Yucnennoe peuwiernue ypagHeHu Mamemamuieckol usuxu
Teopernyeckrie BOPOCHI

1. [aiitre onpenenenue JnuHeHHOro auddepeHIuanTbHOr0 YpaBHEHHS C  YacTHBIMHU
MPOU3BOIHBIMU BTOPOT'O MOPSIIKA.
[TpuBenuTe NpUMEpbl OCHOBHBIX YpPaBHEHUN MaTeMaTH4eCKO (pu3ukH.
3. KaxoBa knaccupukanuss JIUHEHHbIX AupdepeHUnanbHbIX YpaBHEHHH € YacCTHBIMU
MPOU3BOIHBIMU BTOpOTO nopsiaka? [IpuBeaure npumepsl.
B gem cocrout meton dypre (pasaeneHus mepeMeHHbIX)?
Haiite ompenenenue mnuHeHOro audQepeHnnaIbHOr0 ypaBHEHUS C  YacTHBIMU
MIPOU3BOIHBIMU BTOPOTO MOPSAKA.
6. KakoBa xknaccudukanus NHHEHHBIX TUG(PEpEHINATBHBIX YpPaBHCHHH  C YaCTHBIMH

MIPOM3BOJIHBIMU BTOpOTO nopsiaka? [IpuBeaure npumepsl.
7. IlpuBeaurte mpuMepbl OCHOBHBIX YpaBHEHUI MaTeMaTnyeckoil pusuku.
8. Kaxwue npomecchl OMUCHIBAIOTCS ¢ IOMOIIBIO YPaBHEHUH MapaOOINIecKoro THUma?
9. CdopmymupyiiTe 3a1a4y O TETUIOPOBOJIHOCTH CTEPKHS, OTPAaHUYSHHOTO ¢ 000X KOHIIOB.
10. Kakwue mporeccsl ONMCHIBAIOTCS C TIOMOIIBIO YpaBHEHHH THIIepOOINIecKOTo THIa?
11. Cdopmynupyiite 3agauy o KojJeOaHHH KOHEUHOW CTPYHBHI.
12. Kakwue mpouecchl ONMCHIBAIOTCA € TIOMOIIBI0 YPaBHEHUH AITUITHYECKOTO THITA?
13. Cdopmynupyiite 3agauy Hupuxie 1is ypaBHeHus [Tyaccona.
14. Onwumure UACH METOAA CETOK M pelIeHHs 3aaad Maremarudeckoil gusuku. [IpuBenure

HPUMEPBI.
15. Kakwue nm1a6ioHsl pa3HOCTHBIX cxeM Bam u3BecTHbI?
16. B 4em cocTOUT MeTO PUKTUBHON TOUKH?

3anmanus a7 1a60paTopHON pabOThI pa3MEIIeHbl B CUCTEME JUCTAHIIMOHHOTO OOy4YeHUS

CMOJIEHCKOT0 TOCYJapCTBEHHOT'O YHUBEPCHUTETA.

no

S

JladopaTopnasi padora Nel2. Memoow: pewenus unmeepanohvix ypasuenuti @Ppedcorvma u
Borvmeppa
Teopernueckrie BONPOCHI
Chopmynupyiite onpeaeneHine HHTerpatbHOro ypaBHeHnus. [IpuBenure npumepsl.

2. JlaWiTe ompenelieHHe WHTETPAILHOTO ypaBHeHUs Dpenarosipbma MEpBOro W BTOPOTO Poa.

IIpuBeuTe NpUMeEpBL.

B kakoii 0051acTi onpeieNieHo SAPO HHTErpaabHOTO ypaBHeHUsT Openronpma?

4. B xakoM ciydae spo WHTETPAIBHOTO ypaBHEeHHsI DpearonbMa Ha3bIBACTCS BBIPOKICHHBIM ?
IIpuBenuTe MpUMeEpBL.

5. B ueMm cocrouT mMeTon perieHusi MHTErpadbHbIX ypaBHEHUN DpeArosibMa ¢ BbIPOKIACHHBIM
AIpoM?

=

w



9.

10.
11.

Kakum oOpazom MO3KHO IIPUBECTU UHTETPAILHOE ypaBHEHUE

N~

X(t) = Ot sin (ts)x(s)ds + COSEt K YPABHEHHIO C BBIPOKIEHHBIM SIPOM?
0 2

Kak npumeHsieTcss METOJl MOCIEA0BATENbHBIX MPUOTMKEHUN K TPUOIIKEHHOMY PELICHUIO
UHTErpanbHoro ypasHenust ®pearonbma BTOporo poaa?
Chopmynupyiite onpeneieHue UHTETPAIBHOTO ypaBHEeHHsI BoapTeppa mepBoro m BTOPOToO
pona. [IpuBenure npumepsl.
B kakoii 0051acTH Onpe/IeNIeHo AP0 HHTErPaIbHOTO ypaBHEeHUS Bonmbreppa?
Kakum 00pa3oM MOKHO NMPUBECTH ypaBHeHHE BonbTreppa k ypaBHeHH0 Openrobma?
B 1gem cocTosT KBaipaTypHbIE METOIBI PEIICHUS HHTETPATBLHBIX YPABHCHHIN ?

3amanus g 1abopaTopHO pabOTHI pa3MeNIeHbl B CHCTEME AUCTAHIIMOHHOTO OOyUYeHHS

CMOJIEHCKOTO TOCYIapCTBEHHOTO YHUBEPCUTETA.



6. Kputepun oueHuBanus pe3yJibTaTOB OCBOEHUS TUCHUILTMHBI (MOIYJI5)

6.1. OeHo4YHbIE CPeICTBA M KPUTEPHH OLIEHMBAHHUS JUISA TeKylIel aTTecTauu

Tekyias arrectanusi OCYIIECTBISETCS Ha KaXKIOM JIaOOpATOPHOM 3aHSTHHU B IMPOLIECCE
(POHTAILHOTO ONPOCA W BHITIOJIHCHHUS 3aaHHUH JIA0OpaTOPHOU pabOTHI.

C wnenpro auddepeHuanuy ypoBHS TOJITOTOBKH OaKalaBpOB M JUISA JTUKBUAAIMH
UMCIOIIMXCA TPH W3YYEHUW JUCHMIUIMHBI 3aJI0JDKEHHOCTEH IOCie KaKI0M J1abopaTopHOH
pabOTHICTYyICHTaM TIPEJIAraloTCs TECThI, KOTOPBIE pa3MENIeHbl B CHUCTEME IHUCTAaHIIMOHHOTO
00y4eHus: CMOJIGHCKOTO TOCYJJapCTBEHHOTO YHUBEPCHUTETA.

OueHo4HbIe CpeacTBa
|. KoHTpoJibHbIE BOMPOCHI [Jisi MPOBEPKH TEOPEeTHYECKOH MOATOTOBKH K
JIaDOPaTOPHOMY 3aHSITHIO.
[lepeyenr BONPOCOB MPHBOAMTCS B IIaHAX JIAOOPATOPHBIX 3aHATHUH, KOTOpHIC
pasMelieHbl B CHUCTEME JHCTAaHIMOHHOTO 00ydeHus (CMOJIEHCKOTO TOCYIapCTBEHHOTO
YHUBEPCUTETA.

KpuTtepun olleHKH 0TBETAa HA TEOPETHYECKHH BONPOC

IToxa3zaTenn KonugectBo

6au10B

1) ITosiHOTA M rTyOMHA oTBeTa (YCBOCHHBIC TCOPUH, TIOHATHS, (DaKThI H TIP.) 1

2) Co3HaTeIbHOCTh OTBeTa (MOHMMAaHUE H3JIaraeéMoro Marepuana) 1

3) Jlormka w3nOXeHWs ~ Marepuaia  (yMEHHE  CTPOMTh  IICJIOCTHBIH,

NOCJIEOBATENbHBI  paccka3,  TIPaMOTHO  TIOJIB30BATHCS  CIICLHAIBHOU 1

TEPMUHOJIOTHEH)

4) YMeHne TIPUBOIUTD MTPUMEPHI HCIOJIL30BAaHUS ONMCAHHBIX SIBICHUI, TEOPU 1 1

YCTPOHCTB

5) Hcnonb3oBaHuWe IpH MOArOTOBKE OTBETa HAa BOMPOC JOMOJHUTEIBHBIX 05

MCTOYHUKOB MHPOPMAILTUU :

6) Hanu4me KoHCIEKTa OTBETa Ha BOMPOC 0,5

Hrorosas (cymmapHasi) olieHKa Max - 5

I11.3apanus 1J1st caMoCTOSITeIbHOM PadoThI.
[Tepedenb MpakTHYECKUX 3aJaHUN IJIsI CAMOCTOSATENBHONW paboThl MPUBOAMUTCS B IIAHAX
71a00paTOPHBIX 3aHATHHA.

KpuTtepun oneHnBaHus BbINOJHEHNUS 32/1aHUI VIS CAMOCTOSTEILHOI PadoThl

Onenka [Toka3zaTenu ¥ KpUTEPHH OLIEHKHU JIAOOPaTOpHON pabOThI

«OTIUYHO» oOyuaromuiics OTBeYaeT Ha BCE BOIMPOCHl MpernojaBaTens,
CaMOCTOSITENIBHO BBIAENSIET HEOOXOAUMBIE Ul aHallM3a MapaMeTphl
3a1a4y, CBOOOJHO HCHONB3YyeT TEOPETHUECKUH MaTepuan MpH
aHalIM3€ 3aJa4d, CTPOro NPUIEPKUBAETCA JIOTMKHA AaHaIA3a U
peuieHuss  3aJadd, HUCHOJb3YeT HAyYHYKO  JIEKCHKY, MOXET
chopmyaupoBaTh CyThb BO3HHUKINETO TIPH pEHICHUH 3aJa4vd
3aTPyIHECHUS

«XOPOIIO» 0OyJaromMiCs CaMOCTOSITEIbHO BBIACIAECT HEOOXOJUMBIE IS
aHalM3a  mapaMmMeTphl  3aJaud, — NPHUBJICKAeT  HEOOXOJAMMBIN
TEOPETHUECKUI MaTepuall, UCIOJb3yeT ero (MHOTr/a MPH TOJICKA3Ke
NpernojaBaTels) NPy aHAIN3E 33aJa4yd, B IEJIOM COOJIIOAACT JIOTHUKY
aHaJlM3a W peulleHus  3aJadd,  CTapaercs  UCIOJIb30BaTh
podecCHOHATLHYIO TEPMHUHOJIOTHIO; HE BCET/Ia OCO3HACT U MOXKET
chopMynUpOBaTh CyTh BO3HHKIIET0 TMPH PEHICHUH 3a]add




3aTPyIHECHUS

«YHAOBJICTBOPUTCIIBHO»

oOyuaromuics OTBEYaeT HE Ha BCE BOIIPOCHI
nperoaBaTesis,BbIICTIeT HEOOXOAUMbIE IS aHalM3a MapaMeTpbl
3agayn (MHOT/IAa C TIOJACKA3KOW TperojaBaTens), MpPUBJIEKACT
HEOOXOUMBIA TEOPETHUECKUN MaTepuan, HO 3aTPYIHSETCS B €ro
UCTOJIF30BAaHUU TIPU aHajlM3e 3aJauyd, 4YacTMYHO Tmpuberaer K
HEHAYYHOU JICKCHKE, UCIIBITHIBACT 3aTPYJHEHUSI ITPH (POPMYIHPOBKE
perieHus

«HEYOOBJICTBOPUTECIBHO»

oOydJaromuiicss He BBIASISICT HEOOXOAWMBIX JUIsI  aHaIW3a
MapaMeTpoB 33Ja4d, HE pearupyeT Ha IOJICKA3KH IPEro1aBaTels,
HCIBITHIBACT CGpBCSHBI@ San}I)IHeHI/Iﬂ B HpI/IBJ'IC'-ICHI/II/I
TCOpCTI/I‘-ICCKI/IX 3HaHPII>i, HeO6XOI[I/IMI)IX IJIA aHAJIN3a YCJ'IOBI/UI 3a1a4yu

BB O©o~N AW

18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

0.
1.
12.
13.
14.
15.
16.
17.

6.2. OneHo4nble CpeacTBa U KpUTEpun OCHUBAHUSA NJIA l'[pOMe)KyTO'lHOﬁ aTrecranum

[TpomexyTouHast aTTecTalusi OCYIIECTBISETCS IMOCPEACTBOM IPOBEACHUS 3a4éra B 8
CEMECTpE.

Bonpocs! 1151 MOATOTOBKH K 3a4€Ty M 00pa3ubl 3aJaHUM.

Bonopocthl k 3auérty

IloHATHEMaTEMAaTUYECKOW MOJEIU U IPOLECC PELICHUSA NMPUKIAIHBIX 3a1ad. Mcrounuku u
KJIaccu(UKaIMs MOrperHoCTeH.

AOGCOMIOTHAas M OTHOCUTEINIbHAsl MOTPELIHOCTH NPUOIMKEHHBIX BBIUMCICHUM; 3Haualue
mudpbl; NOPaBUIO OKPYIJIEHHS YHUCEN;, MOTPEIIHOCTH apU(PMETHUECKUuX OIeparuii;
HOTPELIHOCTb TPOU3BOJIBHON (DYHKIIUH.

AHaTUTHYECKUH U TpaPUIECKUN METOIbI JIOKATU3AIIUN KOPHEH CKAISIPHOTO YpaBHEHHUS.
YTOouHEHNE KOPHEW CKAISIPHOTO YPABHEHUSI METOJAAMU TUXOTOMHUH.

YTo4HEHNE KOPHEN CKAISIPHOIO YPABHEHUSI METOJOM UTEpALUH.

YTo4YHEHNE KOPHEN CKAISIPHOIO YPABHEHUS METOJOM KacaTelIbHBIX.

Mertoas! nrepanuii 1 HproToHa pelieHns CUCTEM YPaBHEHUH.

[TpsiMble METO/IBI PEIICHHUSI CHCTEM JTMHEHHBIX ajdreOpandecKuX ypaBHEHHH.

YucaeHHbIe METO/IBI pEIICHUs CUCTEM JIMHEHHBIX alreOpandeckux ypaBHEHHUH
NuTtepnossiiimonHbiil MHOTOUIEH Jlarpanxka.

PaBHOMepHOE npubmmkeHne GyHKIUH, MHOTOUIeHbI YeOblieBa.

NHTEPHOISILIMOHHBIE CIIJIAUHBI.

Annpoxcumanys. MeTo1 HaMMEHBIINX KBAJPATOB.

MHorowieHsl HAaWTy4IINX CPeIHEKBAIPATHUECKUX MTPHOIMKEHHH.

Mertoabl moucka sKkcTpeMyMa (GYHKIUU OJHON MepeMEHHOM.

Mertobl orcka 3KCTpeMyMa (QYHKIIUU HECKOIBKHUX [1€PEMEHHBIX.

PazHocTHBIe (hopMynbl A7 OOBIKHOBEHHBIX IPOM3BOJAHBIX. Pa3sHOCTHbIE (QOpMynbl Uis

YaCTHBIX IMTPOU3BOAHBIX

Brruncnenrie npou3BOIHBIX C TOMOIIBIO HHTEPIOISIIIMOHHOTO MHOTOWIeHa Jlarpanxa.
KBanparypubie ¢popMyiibl IPSIMOYTOJILHUKOB.

dopmyna Tpaneuuii.
®opmyna CuMIcoHa.

Meton MoHTe-Kapio BEIYUCIIEHNS] HHTETPAJIOB.

3anaua Komm. Meroa Pynre-Kytrsl.

3anaua Komm. Meroa Diinepa.

3anaua Komm s cuctemsl nuddepeHnnaibHbIX YpaBHEHUH.

3anava Komm s ypaBHEHMH BBICIINX HOPSAIKOB.

Meron cTeneHHbIX psAAOB perieHus 3anaun Komm 11 0ObIKHOBEHHBIX UG hepeHIInaTbHBIX

YPaBHEHUM.




28. MeTobl npUOIMKEHHOTO perieHus KpPaeBbIX 3ama4 IS OOBIKHOBEHHBIX
muddepeHIMaTbHBIX ypaBHEHUN
29. Metoibl perieHus 3a/1a4 i1 ypaBHEHUI MaTeMaTH4eCKON (hU3HUKH.
30. MeTtobl peleHus] HHTeTpajbHbIX YPaBHEHUH.
OOpa3sell 3a/1aHMs K 3a4ETY

1. Pa3HOCTHBIE CXEeMBl peHIEHUS KpaeBbIX 3a1a4 JUId JIMHEHWHBIX  OOBIKHOBEHHBIX
nuddepeHnnaTbHBIX YpaBHEHUH BTOPOTO MOPSIIKA.
2. MeTooM CTETIEHHBIX PSIZIOB HAUTH PEIICHUE CICIYIOIIeH KpacBOH 3a1auu:

yt+ x*yt - (sinx)y = x+3, y(0) =1, y(2) = -1.

Kputepunu onieHuBaHNs 0TBeTa HA 3a4éTe
1. Hopwmsl ouileHuBaHus OTBETA

Neri/mm CrpykTypHas 4acTh Onsera KonnuectBo 6amioB
1 | Teopernueckuii BOpoc 2 bata
2 MaremMaTHuecKasi MOJIeIb 1 6ann
3 | Peayimzanus pemieHus 3a1a4u 2 bauia

(*) Bo3moskHa rpananus B 0,25 Oana.
2. lllxana onieHuBaHus pabOTHI:

/1 Oruenka KomnuectBo 6auios
1 3auTeHo 3-5
4 Hes3aureno MeHee 3
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4. IlumenoB, B.I'. YucneHHble MeTONbI. PA3HOCTHBIE CXEMbl PELICHHUS YpaBHEHMIA:
yuebHoe mocobue mus By30oB/ B.T'. IlumenoB. — Mocksa: M3zmarensctBo IOpaiir, 2020. —

134 ¢. — (Beiciree oopasoBanue). — ISBN 978-5-534-10892-7. — Tekct: aaekrponnsiii // DbC
FOpaiir [caiiT]. — URL.: https://urait.ru/bcode/453444
5. EmenbsnoB, B. H. UucneHHble METOIbI: BBEJICHUE B TEOPUIO PA3HOCTHBIX CXEM:
yuebHoe mocoowue s By30B / B. H. EMenbsiHOB. — 2-€ u3j1., HCIp. U 101 — MoCKBa:
N3narensctBo FOpaiit, 2020. — 188 ¢. — (Beiciee oopazoBanue). — ISBN 978-5-534-06617-
3. — Texcr: anexrponnsiii // DBC HOpaiir [caiit]. — URL: https://urait.ru/bcode/453264
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7.3. Ilepedenb pecypcoB HH(POPMAIMOHHO-TETEKOMMYHUKAIMOHHOH ceTn «AHTepHeT»
Cucrema auctaHIUMOHHOrO 00yueHus: CMOJIEHCKOTO rOCYAAapCTBEHHOTO YHMBEPCHUTETA
http://cdo.smolgu.ru
DnekTpoHHO-0MOIMOTEUHas cuctema yHuBepcuteta http://biblioteka.smolgu.ru
HanunoHaneHBIN OTKpPBITHIN yHUBEpcHTET http://www.intuit.ru
OOpazoBaresbpHBI MaTeMaTHUeCKuid caiT http://exponenta.ru
Oobmepoccuiickuii Maremarnyeckuii moptai http://www.mathnet.ru
HanmonansHas miargopma oTKpbeiToro odopasoanmshttp://www.opened.ru

8. MaTepuajibHO-TeXHHYECKOe oecreyeHne

Y4yeOHast ayauropusi AJisi NPOBeJeHUS 3AHATHH JIEKHMOHHOIO THIIA, OCHAIlCHHAs
CTaHAAPTHOW y4eOHOW Mebenplo, MYJIbTUMEIUANPOCKTOPOM, HOYTOYKOM, KOJOHKaMH |
WHTEPAKTUBHOM JTOCKOM.

YuyebHas ayauTopusi AJsi NPOBeJeHNUs] 3aHATHI CEMHUHAPCKOr0 THUNA, TPYNINOBBIX H
HHANBHUIYAJBHBIX KOHCYJbTAIHI, TEKYIIEro KOHTPOJISI U MPOMEKYTOYHOH aTTeCTAIUM,
OCHAIIICHHAs CTAaHAAPTHOM yueOHO# MeOembIo.

IlomemeHnue AJsi CaMOCTOATENbHOM PadoThl — KOMIBIOTEPHBIM KJIacC C JOCTYIIOM K
cetu «Murepner» u SUOC Cmonl'V.

9. IlporpamMMHoOe oGecrieyeHue
Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), nunen3us
66975477 ot 03.06.2016 (OeccpouHo).
OOyuaromumest  obecrieueH  joctyn k. OBC  «lOpaiit», nocTynm B 3JIEKTPOHHYIO
UH(OPMAIIMOHHO-00Pa30BaTEIBLHYIO CPEY YHHBEPCHUTETA.
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