degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: BeruncinurensHas MareMaTHKa
110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
NpopuJIb NOArOTOBKHU: ®Pu3nKa U NeAaroruka

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadeapa BIYUCITUTEIHHON QU3NKU

Kypc: 3
KBaJIMpUKALS: GakanaBp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
5 (ocennwuil) - luddepeHnpoBaHHblii 3a4€T

6 (Becennwii) - AuddepeHunpoBaHHbIN 3a4eT

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:
nexun: 60 gac.
cemuHapsl: 0 yac.
nabopatopHsbie 3aHaTus: 60 yac.

Camocrostensnas padora: 105 gac.
Bcero gacos: 225, Bcero 3a4. ef.: 5

KonmnuecTBo KOHTPONBHBIX padoT, 3a1aHuil: 8

[Iporpammy cocrasuin: E.H. ApucroBa, 1-p ¢pu3.-MaT. HayK, CTapIIni HAYYHBIH COTPYIHUK,
npodeccop

[Iporpamma obcyrxneHa Ha 3acefanuy Kadeapsl BeraucnuTensHon ¢pusnku 28.05.2020



AHHOTANMA

Kypc BBIYMCIUTENBHOW MaTeMaTHKH TOCBSINEH METOJaM pEHICHHs 3ajad MaTeMaTHYecKOW (H3MKH Ha
KOMITBIOTEpaX, UCCIICIOBAHUIO KOPPEKTHOCTU ATUX METOAOB M OLICHKE IOTPEIIHOCTH MOJy4aeMOro PEeLICHHS.
B mepBoii mojoBUHE Kypca pacCMaTpHBAIOTCSI METO/Ibl PEIICHUS IMHEHHBIX M HEJTMHEHHBIX anreOpandecKux
CHUCTEM YypaBHEHWH, NpUOMMmKeHUs (QYHKIUH, YUCIEHHOTO JUQQepeHIMpPOBaHUS W WHTETPUPOBAHUS U
HavyaJbHBIC CBEACHUS O YHCICHHOM pEIIeHHH OOBIKHOBEHHBIX MH(depeHaabHbIX ypaBHeHnid. Bo Bropoi
NOJIOBUHE Kypca Oojee MOApPOOHO paccCMaTpHUBAKOTCS BOIPOCHI YHCIEHHOTO pEIICHHS OOBIKHOBEHHBIX
maddepeHanbHBIX  YpaBHEHUI W BCEX OCHOBHBIX THIIOB YpaBHEHHH B YaCTHBIX IPOU3BOJHBIX
(runepOoauYecKux, MapadoIMYeCKUX M AUIMITHUECKHUX). PaccMaTpuBaroTCsi METO/IbI YHCIICHHOTO PEIICHUS
3agaun Komm 1 KpaeBbIX 3aa4 MEpBOTO, BTOPOTO U TPETHETO POJa.

1. leau u 3apauu

eap AUCUMNIMHBI
CdopmupoBarh y CTY[IECHTOB CHCTEMaTHIECKOE TPEACTABICHUE O:
- METOJIaX MPHUOIIKEHHOTO PEIICHUs HAauOoJee pacpOCTPAHCHHBIX 0a30BBIX THIIOB MAaTEMaTUYECKUX
3a7a4;
- ICTOYHHUKAX MOTPEITHOCTEH 1 METO/IaX UX OICHKH;
- METO/IaX PEIICHUS aKTyallbHBIX MMPUKIATHBIX 33]a4.

3agauu AU CHUILIHHBI

- OcBocHUe Marepuajia, OXBaTbIBAOIIECIO OCHOBHBIC 3a1a91 1 METOIbL BBIYMCIIUTEIbHOMN MaTCMaTHuKH,

- (hopMHPOBaHKE LIETOCTHOTO MPEICTABICHUS O YUCICHHBIX METO/IaX PEIICHHs COBPEMEHHbIX HAYYHBIX
MPUKIIAAHBIX 3a7ad.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIJIENSSA 3TAbl €€ PELICHNUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

YK-1 CriocoGeH oCcymiecTBIsITh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(OopManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS

VYK-1.2 HaxomuT, KpUTHYECKH aHAIU3UPYET M BBHIOMpAeT
uHpOopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON
3a7a4n

[TOCTABJICHHBIX 3a/1a4
VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS

3a/1a4i, OLICHUBAET UX NMPEUMYIECTBA U HEIOCTATKU

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 Criocoben npuMeHSTh HAMEYATD MyTH €€ PEIICHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

OIIK-1.2 CpnocobeH CcTpOUTb MareMaTU4ecKhue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

npodecCuoHaTbHON e TEIHHOCTH

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH [IK-1.1  Bnageer  ¢yHAaMEHTANbHBIMH  MOHATHUSIMH,
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI 3aKOHaMHM ¥ TEOPUSMH COBPEMEHHOM (pHU3nKN

MPEeIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIIEI0OBaHUS

[1K-3 CnocoOeH BbIOMpaTh U MPUMEHSATH [IK-3.1 3naer npuHUOMIBI pabOThl M AMANA30HbI PabOYMX
nozaxozsiee 000py10BaHUE, MHCTPYMEHTBI M |[TapaMETPOB MCIOIb3YEMOT0 HayYHOTO 000pyI0BaHUS
METO/IbI UCCIIEOBAHUH IS PELICHHS 3a]1a4 B
M30paHHOW NpeAMETHOM 00IacTH

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI
3HAThb!

OO6sacTh IPUMEHEHHS, TEOPETUUYECKHUE OCHOBBI, OCHOBHBIC NPHUHIIUIIBI, 0COOCHHOCTH U COBPEMECHHBIE
TEHACHLUUH Pa3BUTHUS METOJOB BBIUYUCIIUTEIILHOW MaTEMaTUKH.




YMETb:

[IprMeHsAT, METOABl YUCIIEHHOTO aHajw3a JUisl TPUOIIKEHHOTO pelleHHs 3a1ad B 00nacTé cBOEi

Hay‘lHO—HCCHe,Z[OBaTeJ'ILCKOﬁ pa60TBI.

BJIAJIETh:

[TporpaMMHBIMH cpeaCcTBaMH pa3paOOTKH BEIYHCIUTENIBHBIX alTOPUTMOB M IPOTPaMM, CIIOCOOaMH UX
OTNIAJKW, TECTHPOBaHUS M IPAKTUYECKOHM ITPOBEPKH COOTBETCTBUS PEAJN30BAHHOIO aJIrOpUTMa

TCOPCTUUCCKUM OLICHKAaM.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

Tema (pazmen) TUCITUTUTHHEL

TpynoeMKoCTh O BUJaM Y4eOHBIX 3aHATHI, BKIIIOYas

CaMOCTOATCIIbHYTO pa60Ty, qac.

Jlexnm

CamocT.

CemuHAPHI Jlabopar. paboTel pabora

[Ipenmer BEIYMCIUTEIBHOW MAaTEMATUKHU.

[Mpubnuxenne GyHKIMNA, 3aJaHHBIX Ha
JTMCKPETHOM MHOXECTBE

Pemenue CHCTEM JMHEHHBIX
anreOpanyecKux ypaBHEHHUH

UucnenHnoe nmuddepeHupoBaHmue

HucneHHoe UHTErPUPOBaHUE

[lonsitne xectkod 3amaum Komum s
CHCTEM OOBIKHOBEHHBIX
TuQQepeHIanbHblX  ypaBHEHUH U
METOJIbl X MPHOIVKEHHOTO PEIICHHS.

KoppekrHas ~ mocTaHoBKa  KpaeBBIX
YCIOBUM JUII CHUCTEMBl YPaBHEHHU C
YaCTHBIMU MIPOU3BOJHBIMU
TUIMepOOINIeCcKOro THIIA.

UncneHHoe pelieHne KpaeBbIX 3ajay s

OnLY.

PazHOCTHBIE MeETONBI pEIICHUs 3ajad,
OTIHCHIBAEMBIX TG depeHHaTbHBIMA
YPaBHECHUSIMH B YaCTHBIX ITPOM3BOIHBIX.

10

YucneHHble METOIbI peneHuns
YpaBHCHUH B YaCTHBIX MPOHM3BOIHBIX
THIIEpPOOJINYECKOT0 THIIA Ha IpUMeEpe
YpaBHEHUS TIEPEHOCA H  BOJHOBOTO
ypaBHEHHUSI.

11

KoppekTHass ~ mOCTaHOBKa  KpPaeBBIX
YCIOBUH JUIS CHUCTEMBl ypaBHEHHH C
JaCTHBIMU MPOU3BOIHBIMU
THIIEPOOINIECKOTO THUTIA.

12

UYucneHHble METOABI PELIEHUS TUHEHHBIX
YpaBHEHUII B 4YacTHBIX IPOU3BOAHBIX
napaboIMYeCcKOro TUIIA.

13

YuciaeHHwle MCTOIbI peuicHus
ypaBHeHI/II\/’I B  YaCTHBIX [IPOU3BOAHBIX
OJIJITMIITUYCCKOT'O THUIIA.

14

Bsenenne B METOABl  pEHICHUS
YPaBHEHUU ra30BOM IMHAMUKU.

Wtoro wacos

60

60 105




[ToaroroBka k sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

225 ygac., 5 3au.eq.

4.2. Cogep:xaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 5 (Ocennuii)

1. TIpeaMeT BBIYUCAUTENBHON MATEMATHKH.
Crenndrka MaITUHHBIX BRIYMCICHHUH. DIIeMEHTapHAs TEOPHUs MOTPEITHOCTEH.
2. Ilpubnmxenne (yHKIUH, 32JaHHBIX HA AUCKPETHOM MHOXKECTBE

3agaya anreOpamueckoit uHTepnoasuuu. CyIeCTBOBAaHME M EJUHCTBEHHOCTh aJre0panyecKoro
WHTEPHOJSILMOHHOTO moauHoMa. MHtepnonsunonHblii nonuHoM B ¢opme Jlarpanxa u B dopme
Hetotona. Ocrarounblii wieH wHTEpHoysiuu. MaTepnomsinus mo 4eObméBckuM y3maM. OleHka
MOTPEIIHOCTH HMHTEPHOALMU A5 (YHKUMH, 3aJaHHBIX C ommOkamu. KycouHo-MHOrouieHHas
uHTepnosinua. Muatepnonsuus crnaiinamu. *JlokanbHbeie crutaiiHpl. *CrutalHel ¢ (QUHUTHBIM
HocureneM (B-craiinsn).

3. Pemenue cucteM JMHEHHBIX anreOpanvecKux ypaBHEeHUN

Hopwmbl B KoHEYHOMEPHBIX TpocTpaHCcTBax. OOYCIOBICHHOCTh CHUCTEMBI JIMHEHHBIX aJlre0pandecKux
YpPaBHECHHUI.

[psimbie mMetonsl pemienus: Meton ['aycca, meton ['aycca ¢ BEIOOpOM IIaBHOTO 3J€MEHTA, METOJ
MIPOTOHKH ISl CHCTEM CIELUAIBHOIO BUAA.

HTepaunoHHbIE METOIBI PEIICHHS TMHEHHBIX CUCTeM. MeTOo TPOCTHIX UTEPALIHIA.

HeobxoauMoe, 1ocTaTouHOE YCIIOBHS CXOIUMOCTH METOA POCTHIX uTeparuid. Merox 3enaens.
*KanoHnueckas (popMa 3armcy JBYXCIOWHOTO UTEPAIIMOHHOTO METO/IA.

*MeTo/bl pelIeHus, OCHOBaHHBIE HA MUHUMHU3AINH (DYHKIIHOHAJIOB.

*MeTox COnpsKEHHBIX TPAIHESHTOB.

*[Ipobmema moucka COOCTBEHHBIX 3HAa4YeHHH MarTpuibl. *CTEeHHOH METOA sl BBIYHCIICHUS
MaKCHMaJIbHOTO COOCTBEHHOTO YHCIIA.

*Meton BpallleHH IS TMOMCKa COOCTBEHHBIX 3HAYCHHU CaMOCONPSIKEHHOH Marpuibl. *Mertos
0OpaTHOW UTEpaIHH.

[TepeonpeeneHHbIE CUCTEMBI IMHEWHBIX ATeOpanuecKuX YpaBHEHHH.

4. Yucnennoe nuddepeHnupoBanme
[Ipocreitmme Gpopmynsl unciaennoro auddepenuupopanusi. OLeHKa MOTPEIIHOCTH.
5. UncneHHOe HHTErpUPOBAHNE

Ksanparypubie popmynsl Hetotona—Korteca (ipssMoyroibHHKOB, Tparennii, CAMIICOHA) U OIIEHKa UX
norpemHoctd.  KBagparypueie ¢opmynsl ['aycca. *Merogsl  BBIYHCICHHS HECOOCTBEHHBIX
HUHTETPaJIOB.

6. I[Tonsarue >xectroil 3amaun Komm amst cucreM 0OBIKHOBEHHBIX AN GepeHINaIbHBIX YPAaBHEHUN U
METO/IbI UX MPUOIMKEHHOTO PELICHHUS.

*[lonsarue >xectkod 3amaun Komm 11t cucteM OOBIKHOBEHHBIX AM(QepeHnnaIbHbIX ypaBHEHUN
(CKC OY). *Metonpl umcieHHOro permreHust xectkux cuctem OJIY: omHomiaroBbie (HESBHBIC
Metonbl Pynre-KyTtel, Metoasl PozenOpoka) m mHoromaroBsie (dopmynsl auddepeHIupoBanus
Hazan). *Meronel [mpa B mpencraBinennn Hopucuka. *MccrnenoBanue cxeM Ha A-yCTOHYMBOCTB,
Lp-ycTONYMBOCTH © MOHOTOHHOCTb.



Cemecrtp: 6 (Becennuit)

7. KoppekTHas 10CTaHOBKA KPaeBbIX YCJIOBUM JUIsl CUCTEMBI YPAaBHEHUH C YaCTHBIMU ITPOU3BOIHBIMU
rUnepOoINIeCcKOro THIIA.

UucnenHoe pemeHne kpaeBbix 3ana4 ast OJY. Metoas! penieHust THHEHHBIX KpaeBbIX 3a7a4 (METO
YHUCJICHHOTO IMOCTPOEHHSI OOILEro pelieHus, KOHeYHO-Pa3HOCTHBIN METO/ AJIsl JINHEHHOTO YpaBHEHUS
BTOPOTO TOpPSAJKAa, METOJ IPOrOHKM). MeTombl pelieHus HEeTMHEHHBIX KpaeBhIX 3a1ad (MeToq
cTpenbObl, METOJ KBa3wiMHeapus3auuu). *BapualimoHHO-pa3HOCTHBIE U TPOECKIHUOHHBIE METOIbI
MOCTPOCHUS NMPUOIIKEHHOTO penieHus. *MeToi KOHEUHBIX 3JIEMEHTOB. 3ajadya Ha COOCTBEHHBIE
3HadeHus (Lrtypma-JlnyBmist). *Meron nomonHeHHOro Bekropa. *IIoHsiTHE XKecTKOW KpaeBOi
3aaui. *MeTobl pelIeHus )KECTKON JIMHEHHOM KpaeBoii 3aja4H.

8. Uucnennoe peureHue KkpaeBsix 3ama4 s O/Y.

PasHocTHBIE MeTOmBl pelIeHHs 3anad, ONMMChIBAEMBIX U(QepeHIHaTbHbIMU YpPaBHEHUSMH B
YAaCTHBIX IPOM3BOAHBIX. METONbI MOCTPOCHUSI ANIPOKCUMUPYIOIUX Pa3HOCTHBIX YpaBHEHUH Ui
YpPaBHEHUI B YaCTHBIX NPOM3BOAHBIX. ANMNPOKCHMAIHUS, YCTOWYMBOCTb, CXOIMMOCTb. Ilpuemsr
UCCJIEZI0BaHMsI Pa3HOCTHBIX 3a/1ad Ha yCTOMUMBOCTb. [IpMHIMI MakCUMyMa, CIIEKTPaJIbHBIA NIPU3HAK
YCTOMYMBOCTH, MPHUHLUI 3aMOPOKEHHBIX Kod(Q¢uuueHToB. *KaHoHMuYecKWi BUA JBYXCIOWHBIX
cxeM. *DnemeHTsl Teopun Camapckoro o0 MCCIEIOBaHMM YCTOWYMBOCTH JBYXCIOWHBIX CXEM Ha
OCHOBE SHEPreTHUYECKUX HEPABEHCTB.

9. Pa3HOCTHBIE MCTOJblI PCHICHUA 3aaad, OIMCBIBACMBIX I[I/I(b(bepeHL[I/IaJ'ILHLIMI/I YpPpaBHCHUSIMU B
YaCTHBIX IMPOU3BOAHDBIX.

Mertonpl NOCTPOEHUS aNIIPOKCUMHUPYIOIUX PA3HOCTHBIX YpaBHEHUM U1 ypaBHEHMH B YacCTHBIX
MIPOU3BOJHBIX. ANIIPOKCUMAIUS, YCTOMYUBOCTD, CXOAUMOCTh. IIpHeMsl uccienoBanus pa3sHOCTHBIX
3a7a4 Ha yCTOMYMBOCTh. [IpHHIIMI MakCHMyMa, CIEKTPaJbHbIA NPU3HAK YCTOMYMBOCTH, MPHUHIIMII
3aMOpPOKeHHBIX K03 ¢uenTos. *KaHoHNUecKuid BUA JIBYXCIOHHBIX CXEM.

10. YucneHHble METOABI PELICHHS YPAaBHEHUH B YaCTHBIX MPOM3BOJHBIX TUIIEPOOIMUECKOTO TUIIA HA
[IpUMEpPE ypaBHEHUs IEPEHOCA U BOJIHOBOI'O YPABHEHUSI.

YuciieHHbIE METONBI PEIICHUS YPaBHEHUH B YACTHBIX IPOW3BOIHBIX THIEPOOIMYECKOr0 THMA Ha
IpuMepe ypaBHEHHsI IepeHoca W BOJIHOBOrO ypaBHeHus. *Teopema lomyHoBa O CBSI3M HOpsAIKa
anmpoKCUMAIM ¥ MOHOTOHHOCTH JJISl THHEHHBIX Pa3HOCTHBIX CXEM.

11. KoppekTHas IOCTaHOBKAa KpaeBbIX YCJIOBUM JJII CHUCTEMbl YpPAaBHEHUH C YACTHBIMU
MPOU3BOTHBIMU TUTIEPOOTMYECKOTO THIIA.

KoppekTHasi mocTaHOBKa KPAaeBBIX YCIOBH JUISi CUCTEMbl YPAaBHEHHH C YaCTHBIMU HPOU3BOIHBIMU
THIIEPOOJINIECKOTO THMA. XapaKTepUCTUKH, WHBapuUaHThl Pumana. Pa3HOCTHBIE CcXeMbl JUIs
xapakTepucTuieckoi (opmbl 3ammcu cuctembl. *HenmueiliHoe ypaBHenue Xomda. *Tlonsitue o
CHJIBHBIX H CJIA0BIX pa3pbIBax, CKOPOCTh JABMKEHUS CHIILHOTO Pa3phiBa.

12.  YucneHHble METOAbI PEHICHUS JUHEUHBIX yPaBHEHUH B YACTHBIX MPOU3BOJIHBIX
napaboIMYeCcKoro TUIIA.

YucrieHHbIE METO/bl PEIICHUS JIMHEWHBIX yPaBHEHUH B YAaCTHBIX NMPOM3BOAHBIX MapabOINuecKoro
tuna. *KBazuimnHeiiHOE ypaBHEHHE TEIUIONPOBOJHOCTH M €0 aBTOMOJICJIBHOE PEILIeHHE.

Pa3HOCTHBIE CXE€MBI JUIsI PELIEHUS MHOTOMEPHBIX YpPaBHEHUH TEIIONPOBOAHOCTH. IloHsATHE O
METOAX pacuUleIuieHus. MeTo epeMEeHHbIX HallpaBICHU .

13. YucneHHble METO/IbI PEIIEHUS] YPABHEHUH B YACTHBIX IIPOU3BOAHBIX AJUIMITHYECKOTO TUIIA.



UucneHHble METOIbl pPELIEHUs YPaBHEHUNH B YaCTHBIX IIPOU3BOIHBIX JJUIMITHYECKOTO THIIA.
PasnoctHas cxema “kpect” nisl 4HCICHHOTO pewmeHus ypaBHenuid Jlammaca, Ilyaccona.
WrepanyonHble METOAB! 711 YMCICHHOIO PELICHUs BO3ZHUKAIOIIUX CHUCTEM JIMHEMHBIX YpaBHEHUI.
[IpuHUMD ycTaHOBIEHHS A PELICHHs CTAlMOHAPHBIX 3aaad. *OIeHKa KOJIM4ecTBa HTEpaluil,
HEOOXOAMMBIX JUISl TOCTHKEHHS 3aJaHHON TOYHOCTH IPU MCIOIB30BAHUH PA3JIMUYHBIX METO/IOB.

14. BBenenue B METONBI pEIEHNs YpaBHEHUI ra30BOil IUHAMUKH.

Ocobennoctu ypaBHeHUH. [IpuHIMIBI MOCTPOCHMS PA3HOCTHBIX cXeM. [IpMMEHMMOCTH B JpPYrux
MPUKIIAAHBIX 3a7adax.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMO AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsl, OCHAIlEHHAs TIEPCOHATIBHBIMU KOMITBIOTEPaMH, MYIbTHMEINAPOEKTOPOM U
9KpPaHOM.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. BBegenue B BRIYMCIUTENbHYIO MareMaTuky [Tekcr] : yued. mocobue asst By3oB / B. C. Piabenbkuit
.— 3-e u3a., ucnp. u gon. — M. : ®uzmariut, 2008 .— 288 c.
2. Beenenwne B BeruucnuTenbHyo Gusuky [Tekcer] : [yue6. mocobue ans By30B] / P. I1. dexpopenko ; mox
pen. A. . Jlobanosa .— 2-e usn., uctp. u gom. — Jlonronpynnastii : Uaremrext, 2008 .— 504 c.
3. 12 nexnuii IO BEIYMCIUTEIBHON MaTeMaTHKe : BBOJIHBIN Kypc [Tekcr] : yueb. mocobue aiist By3os / B.
. KocapeB .— 3-e u3n., uctp. u gomn. — M. : ®uzmarkuura, 2013 .— 240 c.

4. Jlexuny mo BeIYMCIUTENbHON MaTematuke [ Tekct] : yue0. mocodue mis By3oB / U. b. Ilerpos, A. U.
Jlo6anoB .— M. : UaTepuet-YH-T UHpopM. Texnonoruit : BUHOM. Jla6. 3nanuii, 2006, 2010, 2013

— 523 c.
5. Yucnennsie Metosl [Teker] : B 2 kH. : yueOnuk i By3oB / H. H. Kanutkun, E. A. Anprimaa .— M.
: Akagemus, 2013 .— (YuuBepcuterckuii yueOnuk. [lpuknaanas maremarnka u nHpopMaruka) .—

Ku. 1 : Uncnenunsiit ananus. - 2013. - 304 c.
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1970 .— 664 c.
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3. Camapckuit A A., I'ynun A B. Yucnennsie metoasl. — M.: Hayka, 1989.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://mipt.ru/education/chair/computational_mathematics/study/materials/compmath/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBJICHUH 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Komnunsaropsr u cpenst pazpadotku C++, JAVA, FORTRAN, PYTHON

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



CTyneHT, M3y4aromuil Kypc JOIKEH ¢ OJTHONW CTOPOHBI, OBJIJICTh OONIMM TOHSTHIHBIM aIllapaToM, a ¢
JIPYroi CTOPOHBI, TOKEH HAYUYUThCS] IPUMEHSATh TCOPETUUECKHUE 3HAHUS HA MPAKTUKE.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHON caMOCTOsATENbHOM paboThl cTyleHTa. B nporpamme
Kypca OTBEIEHO MHHHMMAJIbHO HE0OXoAuMoe BpeMms Uit paldoThl CTyOEHTa Hal TEMO.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

- YTEHUE U KOHCIIEKTUPOBaHUE PEKOMEHI0BaHHOM JINTEPaTyphl,

- TpopaboTKy yueOHOro Marepuana (IO KOHCIIEKTaM JIeKLHUH, y4eOHOW W Hay4dHOH jauTeparype),
[IOATOTOBKY OTBETOB HA BOIPOCH], IPEJHA3HAYEHHbIX JUISI CaMOCTOSATEJILHOTO  M3Y4EHHS,
J0Ka3aTeNIbCTBO OTAEIBHBIX YTBEPKACHHI, CBOICTB;

- pelieHue 3aaay, MpeajlaracMbIX CTYACHTaM Ha MPAKTUYECKUX 3aHSITUSIX U B KAYECTBE KypCOBOIO
3aJaHuUsl,

- IOATOTOBKY K JIAOOPaTOPHBIM 3aHATHAM H 3aU€TaM.

PyKkoBOACTBO W KOHTPOJBb 32 CaMOCTOSITEIbHEH paboTOW CTyleHTa OCYIIECTBIseTcss B Qopme
WHIUBUAYaIbHBIX KOHCYIBTAllN.

ITokazarenem BJIAACHUA MATCPHUAJIOM CIIYKUT YMCHUC PCIIATh 3a1avu.
Baxmno I[O6I/ITBC$I MNOHUMAHUA U3y41acMOTIro MaTrepuajid, a HC MCXaHUYCCKOT0 €ro 3alilOMUHAHUA.

[Ipu 3arpymHeHMH WM3y4YeHUS OTAEIBHBIX TEM, BOIIPOCOB, cliefyeT oOpamarbes 3a KOHCYAbTAUSIMH K
JIEKTOPY WJIM NIPENOaBaTeiio, BEAYyIeMy IPaKTUUECKUE 3aHATHSL.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: ®duszuKa 1 nefaroruka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
Kadeapa BEIYUCIUTEIBHON (PU3UKU

Kypc: 3

kBaTuuKkanus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
5 (ocennwuii) - luddepeHpoBaHHbIH 3a4eT

6 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

PaszpatGoTunk: E.H. ApucroBa, 1-p ¢pu3.-Mar. HayK, CTapIINK HAyYHBIA COTPYIHHUK,
npodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty pU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHAIBHOMN JIeTeTIBbHOCTH

OIIK-1.1 CnocobeH aHanM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeuaTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH CcTpOUTh MareMaTu4ecKhue MOJIeNH,
MPOU3BOIUTH KOJIMUECTBEHHBIC PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensTs TpaHULbl TPUMEHUMOCTH
HOJIyYCHHBIX PE3YJIbTaTOB

[MK-1 Crioco6eH mi1aHupoBaTh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIUOHHBIC)
WCCIICIOBAHMSI

IIK-1.1 Bnameer  yHmameHTanbHBIMH
3aKOHAMU M TEOPHUSIMH COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsuiee 000pyaoBaHIE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlIeHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[MK-3.1 3naer mpuHNUIEI pabOThl W AMANa30HbI PabOYMX
napamMeTpoB HCIOIB3YEMOT0 HayYHOTO 000pYy/IOBaHUS

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pPE3YIbTATC N3YUYCHUA JUCIIUITIIMHBL «BrraucnurenpHas MaTeMaTHKAY o6yqa101u1/1ﬁc;1 JOJIKCH:

3HAThb:

OOnactb MNPUMCHCHUSA, TCOPCTUICCKUC OCHOBLI, OCHOBHBIC ITPUHIIUIILIL, 0COOEHHOCTHU U COBpPCMCHHBIC
TCHACHINU PAa3BUTHUA METOA0B BBIYUCIIUTEIbHON MaTEeMaTUKH.

yMeThb:

[IprMeHsAT, METOABl YMCIIEHHOTO aHaiw3a JUIsl NPUOIIKEHHOTO pelleHHs 3aj1ad B 00iacTé cBOEi

Hay‘lHO—HCCHe,Z[OBaTeJILCKOﬁ pa60TBI.
BJIad€Th:

[TporpaMMHBIMU cpeaCcTBaMH pa3pabOTKH BBIYHCIUTENIBHBIX alTOPUTMOB M IPOTPaMM, CIIOCOOaMH UX
OTNIAJKW, TECTHPOBaHUS M IPAKTUYECKOHM ITPOBEPKH COOTBETCTBUS PEAJN30BAHHOIO aJIrOpUTMa

TCOPCTUICCKUM OLICHKAaM.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

Hepequb THUIIOBBIX KOHTPOJIbHBIX SaHaHHﬁ, KPUTCPUH OLICHHUBAHUA U METOANMYCCKUE PEKOMCHAAIUA

HaxXo4ATCA B IIPUKPCIUICHHOM (I)al‘/'me.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu

o0yvyarommxcst
cM. (aiin

Kpurepun onennBanus
cM. (aiin

5. MeToguueckue MaTepuaJibl, ONMpEACTAIOIIHNE NPOIECAYPbI OUCHUBAHUSA 3Hal—ll/ll7[, yMeHHﬁ, HaBBbIKOB U

(W) onbITA AESATEJILHOCTH




cM. (aiin



3. IlepeyeHb THIOBBIX KOHTPOJBHBIX 3aJaHWH, MCHOJb3YyeMbIX JJIsl OLEHKH 3HAHMI,
YMEHHUil, HABbIKOB

[Ipomexyrounas arrecTanus 10 AUCLHUIUIMHE «BbpIuucianTenbHas MaTeMaTUKa) OCYLIECTBIAETCS
B ¢opme audpdepenuupoBanHoro 3avera. {uddepenunpoBaHHbIii 3a4eT MPOBOAUTCS IO
ATOraM TEKYyUIEHd YCIIEBAEMOCTH, BBIABISIEMOM IIPM HAIMCAHUM  II0JYyCEMECTPOBOM H
CEeMECTPOBOM KOHTPOJBHBIX paboT, a Takke NpU chaade 3aJaHuid W JPYTHX BUIOB pPadoOT,
MPEAYCMOTPEHHBIX MPOrPaMMON JUCHMIUIMHBI M IIyT€M OPraHM3aluM CIEHHAIBHOIO OIpoca,
MIPOBOJIMIMOTO B YCTHOH (opme.

IlepeyeHb KOHTPOJIBHBIX BOIIPOCOB:

|. Ocennuii cemecTp:

1) OTiinyKe BRIYUCITUTEIILHON MaTeMaTHKH OT IPYTUX HAyK MaTeMaTHIeCKOTo mukia. Omunoka
BXO/IHBIX JIaHHBIX, OLINOKA METO/1a, OINOKa OKpyTieHusl. MalllMHHOE IPEICTaBICHNE YHCE.

2) Berunciienue 3HaueHuH (YHKIIMH, BIUSHUE OITHOOK OKPYIJIEHUS B YCTOMYHUBOCTH TAKOTO
BBIYUCIICHUSI.

3) MeTobl  BBIYHMCICHUS MPOM3BOAHBIX  (QYHKIUH. ONTUMAJbHBIA Al  YHCJICHHOTO
T depeHInpoBaHusl.

4) CornacoBaHHbIE W MOJYMHEHHBIC HOPMBI MaTpPHUIl. TpH OCHOBHBIE HOPMBI MAaTPHII,
MOJYMHEHHBIE  TPEM  OCHOBHBIM  BEKTOPHBIM  HOpMaM. JlokazaTh  MOJYMHEHHOCTH
COOTBETCTBYIOIIEH MaTpUYHOW HOPMBI B Cilydae BbIOOpa KyOmdeckoil HopMbl BekTopa. [Ipumep
HOPMBI MAaTpULI, HE SABJISAIOMIECHCS O JYMHEHHOM.

5) Teopema 0 BO3MYIICHHH PEHICHHS CHCTEM JHMHEHHBIX anreOpandeckux ypaBHeHwii (CJIAY)
MIPU BO3MYIICHUH TIPABBIX YacTeil ¥ KO3(PPHUIIMEHTOB CUCTEMBI(C T0Ka3aTEIBLCTBOM).

6) Meroansl pemrenust CJIAY. Ilpsmbie mertoabl. [ToHSTHE SKOHOMHYHOCTH MeTojaa. MeTon
I"aycca u ero skBuBasieHTHOCTH LU pa3noskeHuI0 MaTpuIlbI.

7) Meroasr pemenuss CJIAY. Tlpocreiiiue urepannoHHbIe METOABI: SIk0Ou, 3eierns, mpocToi
urepauuu. Teopema O [OCTAaTOYHOM YCIOBHUM CXOJMMOCTH METOJA IPOCTOM HTEpaluud B
LUIMPOKOM CMBICIE (C J0KazareiabCcTBOM). Teopema 0 HEOOXOJMMOM U JOCTATOYHOM YCIOBUU
CXOJMMOCTH METO/1a IPOCTON UTEpALUH C TapAMETPOM.

8) TeopeMbl 0 HEOOXOJMMOM H JOCTATOYHOM YCIOBHHU CXOJUMOCTH MeTOoz0B SIkoOu u 'aycca—
3einens urepauronHoro pemenus CJIIAY. Meroa nocnenoBaresbHOM BEpXHEHN peaKkcaluu.

9) MUrepanmonnsie Metoasl pemrenuss CJIAY  Bapuarnmonsoro tuma. Ompenenenue
WTEPAlMOHHOTO MapaMeTpa B METOJE HAMCKOPEWILIEro CIIyCKa U B METOJE MUHUMAJbHBIX
HEBS30K.

10) MeTopl perieHus CIEKTPaIbHBIX 3a7ad JMHEeWHOW anreOpel. CrenmeHHON Meron. MeTon
BpaieHuid. MeTo 1 00paTHO# UTEpaIHH.

11) MeToa HaMMEHBIIUX KBaApaToB. Ero mpusokeHHe K 3agade HETOYHOW HHTEPIOJISAIUN
(GyHKIHH.

12) Metoa HauMeHbIIMX KBaapaToB. Ero mpuioskeHue K perieHuto nepeonpeneneHubix CIIAY.
13) MeTo/bl YKMCICHHOTO PEIICHUS] HEIMHEHHBIX ypaBHEHWIl. MeTox MpOCTOW HTepanud u
YCIIOBHUE €T0 CXOIUMOCTH. Teopema 0 HEMOABUKHON TOUKE.

14) MeToapl YHCIEHHOTO pEIICHUs HETMHEHHBIX ypaBHeHHiH. KBaapaTuuHas CXOJMMOCTh
MeTtoa HeroToHa /U1l MPOCTHIX KOPHEH.

15) MeTo/1pl YHNCIICHHOTO PEIICHUS CUCTEM HETMHEHHbBIX ypaBHEHHH. MeTo I MPOCTO# nTepamnun
u Metoa HeroToHA. YCnoBHE CXOAMMOCTH METO/Ia TPOCTOM UTEPALMU IS CUCTEM HEIMHEHHBIX
YpaBHEHUM.

16) MeTtoapl YHCICHHOTO HAXOXJICHUS OJKCTpeMyMmMa (QYHKIMU: METOJ Tmepedopa, MeETon
JTMXOTOMUHU, METOJI 30JI0TOTO CeUeHHs, METOJ Mapadon, MeToa bpenara. JkctpemyM QyHKIIUH
MHOTHUX IIEPEMEHHBIX.

17) PaznenenHas pa3HOCTh N-TO mopsiaka. MHTepHosIMOHHbI MHOTOWIEH B ¢opme Jlarpamxka
u Hpiotona. Teopema 00 SKBHUBAJICHTHOCTH WHTEPIOJSIMOHHBIX MHOTOYWICHOB B 3THUX ABYX
¢bopmax.



18) Teopema o morpemrHocTu ainredpamdeckoil nHTepnoysuu. ONTHMAaNIbHOE PACIIOJIOKCHHUE
y3J10B HHTEPIIOJISILIUH.

19) OGycnoBneHHocTh uHTepnossanuu. Koucranta Jlebera. OneHka KoHCTaHThl Jlebera mpu
PaBHOMEPHOM PAaCIOJIOKEHUH Y3JI0B U B HYJIIX MHOrouseHa YeOsblieBa.

20) TIlocraHoBKa 3amaudl TOCTPOCHHS CIUIAiHA. Y3Jbl MHTEPIOJALMH, Y3IIbl CIUIAHHA.
CBoOomHbI KyOMueckuid crutaiiH gedekra 1. OmnpeneneHne W cnoco0  HAXOXKICHUS
KOX(QPHUIHUEHTOB UIsi CBOOOAHOTO crutaiiHa. HeoO0XoamMoCTh JOMOJHUTENBHBIX «KPAEBBIX)
YCIIOBUU.

21) Yucnennoe unrerpupoBanue. @opmynsl Herotona—Koteca HHTEpHOISIIMOHHOTO THIA 1-T0,
2-T0 ¥ 4-TO TOPSIIKOB anmpoKCUMAIMK ISl UHTETPUPOBAaHUS (DYHKIMA, 33JaHHBIX TAOJIUYHO.
OO0bsacHUTB, TOUeMy (opMyNa MPSMOYTOJBHUKOB CO cpelHell Toukoil u ¢opmyna CumncoHa
MMEIOT TOYHOCTh HAa EAMHUIlY BBILIE, YEM OTO CIeAYeT W3 HWHTErPUPOBAHUS OLIMOKHU
MHTEPIOJISLIIH.

22) Yucnennoe unterpupoBanue. Kpagparypusie dopmynsl ['aycca. Teopema o Becax u y3iiax
KBapaTypHbIX Gopmy: ["aycca nmpu uHTErprpoBaHuu Ha otpeske [—1,1].

23) YucnenHoe peuieHre 0OBIKHOBEHHBIX muddepeniuanbubix ypaBaenuit (OY). OcHoBHbIC
MOHSATHUS: CXOJUMOCTb, AMMPOKCUMAIMS, YCTOWYHUBOCTh. CBsA3b Mexay HuMH. [Ipocreitmme
MeTO/bl yucaeHHoro pemenust O1Y.

Il. Becennmii cemectp:

1) Pa3HOCTHBIC ypaBHEHHUS C MOCTOSHHBIMU Kod(dduimentamu. [TocTpoenne o0IIero pereHs
Pa3HOCTHBIX 3a/1a4 JUIsl PYHKLIHUK OJHOTO IEPEMEHHOTO U ISl CUCTEM.

2) Pa3HOCTHBIC ypaBHEHHS C MOCTOSHHBIMU Kod(hduiueHTamu. [IpuioxeHne K CreKTpalbHbIM
3a/1ayam.

3) sIsubie meto sl Pynre—Kyrrer (IMPK). Teopema 06 ycroiiunBoctr SIMPK.

4) VYcmosus mopsaka maas SIMPK. CBs3b mopsiika anmpOKCHMAIlMUd M YWCIIa CTaIdil METO/a.
Bapwsepsl byrtuepa. @ynkums ycroruuoct AMPK ¢ mopsiakoM anmpokcMMainuyd HE BBIIIE
YETBEPTOr0 NIPU MUHUMAJIBHOM YHUCIIE CTAIUN.

5) Iloustre o xectkux cucremax OJ[Y. Onpenencare A—ycTounBOCTH MeToa pernenus OJ[Y.
Hesubie meTtoapl Pynre—KyTTol. @yHKIMA YCTOMYUBOCTH HEABHBIX METO1I0B PyHre—KyTThI.

6) Ompenenenne A—ycroitunBoctn meronaa pemenus OJY. MccnenoBanue anmpoKCHMAaNud U
YCTOMYMBOCTHA MHOTOIIArOBBIX METO/I0B. [IoHATHE O KPUBOI1 JIOKyCa KOPHE.

7) OmHouTepannoHHbIE METOABI Po3enOpoka pemieHus xkectkoit 3amaun Komu. Cxema CROS.

8 Kpaesbie 3amaun s cucremsl OJIY mepBoro mopsaka. YpaBHEHHE TEIJIOMPOBOJIHOCTH Kak
KJIACCMYECKUI TMpUMEp KpaeBOW 3ajaud i1 ypaBHEHHUS BTOpOro mopsijaka. Teopema o0
YCTOMUYMBOCTH MPOTOHKH ISl PELLICHUS KpaeBOM 3aauu JUisl ypaBHEHUsI BTOPOTO HOPSAJIKA.

9 Kpaessie 3agaun s cuctembl OJIY mepBoro mopsjaka. Meton (GyHIaMEHTAIBHBIX CHCTEM
(M®C) nns pemienus kpaeBoit 3aaaun st cucreMsl OJ1Y. Ilpumep, korna M®C nHe paboraer.
100 Meroapl pelicHHsS  HEIMHEHHBIX  KPaeBbIX  3aJad: METOJ  CTPEIbObl, METO.
KBa3zwinHeapu3anuu HeroToHa.

11) OcHOBHbIE BHIbl ypaBHCHHWH B YaCTHBIX MPOU3BOIAHBIX. OCHOBHBIE MOHATHS TEOPHH
Pa3HOCTHBIX CXE€M JJI1 pELIEHUS YPAaBHEHUW B YACTHBIX MPOU3BOJHBIX: CXOAUMOCTbD,
anmpoKCUMAaLUs, YCTOWYMBOCTh. OCHOBHAs T€OpEMa BIUUCIUTEIBHON MaTEMATHUKH.

12) Metopl NOCTPOCHUSI Pa3HOCTHBIX CXEM: KOHEYHO-PA3HOCTHBIH, METOJ HEOIPEICICHHBIX
KO3 (UIIMEHTOB,  WHTETPO-UHTEPHOJSAIHOHHBIA,  MHTEPIOJIALMOHHO-XapaKTEPUCTUICCKUH,
METO/JI IPSIMBIX U JP.

13) MeToapl UCCIeNOBaHUS YCTOWYMBOCTH CXEM JIJISl YPAaBHEHHM B YaCTHBIX MPOM3BOIHBIX.
OTiumne 3BOJIOLMOHHBIX 3a/1a4 OT HEABOJIOUMOHHBIX. CIEKTpaibHBIA IPU3HAK YCTONYNBOCTH
JUI OBOJIFOLIMOHHBIX 3a/]ad.

14) Ycnosue Kypanta—®punpuxca—JleBn ycTONUMBOCTH IBOTIOLUOHHBIX CXEM.

15) DOmnementsl Teopun CaMapcKOro YCTOWYMBOCTH JIBYXCJIOWHBIX Pa3HOCTHBIX CXEM.
KanoHouecknii BUJI JBYXCIIOMHOW pa3HOCTHON CXEMbI. DHEPreTUUECKUI NTPU3HAK YCTONYMBOCTU
110 HAYaJIbHBIM JaHHBIM.



16) YcToiuMBOCTb MO TPABOM YaCTH KaK CJIEJCTBUE YCTOWYUBOCTH M0 HAYAJIbHBIM JJAHHBIM.

17) MOHOTOHHOCTh JBYXCIIOMHBIX pa3HOCTHBIX CXeM. TeopemMa O HEOTPHIATEIbHBIX
KO3 pHIIHEeHTaX MOHOTOHHOM JBYXCIOWHOM Pa3HOCTHON CXEMBI .

18) Pa3HOCTHBIE CXeMBI JUIsl PELICHUSI YpaBHEHHI Mapadonyeckoro tuma. [IoHsTHe U SIBHBIX U
HesaBHBIX cxeMax. [lapabGosmueckoe uwmcino Kypanrta. JIByXcioWHBIE U TPEXCIOWHBIE
[apaMeTPpUUECKHE CXEMbI, X NOPSAJOK allpOKCUMAILIUU, YCTONYUBOCTh, MOHOTOHHOCTb.

19) OcHOBHBIC pa3HOCTHBIC CXEMbl JUIS pEHICHUS ypaBHeHUs mepeHoca. Ileproe
maddepeHnnanbHOe MPUOIMIKEHNE CXEMBI "SBHBIA JIEBBIA yrojok" Juis ypaBHEHHS IMEpeHoca.
20) JluccunaTuBHAs ¥ JUCIIEPCHOHHAS OIIUOKU PAa3HOCTHOM CXEMBbI Ul ypaBHEHHs IMEpeHOca.
CBs13b C YCTOMUHUBOCTBIO CXEMBI.

21) MOHOTOHHOCTb JBYXCJIOMHBIX Pa3HOCTHBIX CXEM JUISl YPAaBHEHHUH B YaCTHBIX MPOM3BOIHBIX.
Teopema 'onyHOBa.

22) Cuctembl ypaBHEHHMH B YaCTHBIX IPOM3BOJHBIX THIEPOOIMYECKOT0 THUMA. HBapHaHTHI
Pumana. KoppekTHas nocTaHOBKa KPaeBbIX YCIOBHUH.

23) Cxema "KpecT" sl pelIeHHS BOJIHOBOTO ypaBHEHHS. TpexcioiHas cxeMa C BecaMH,
MOPSIJIOK €€ aNMpOKCUMAIIUH, YCTOMUNBOCTb.

24) Tlepexoa OT BOJHOBOTO YpaBHEHHUS K CHUCTEME JBYX YpaBHCHHH aKycTHKH. J[ByXcloiHas
cXeMa C BecaMu JIJIsl CUCTEMBbl ypaBHEHUHN akycTUKU. [lopsaok anmpokcuManuu, ycTOHYMBOCTb.
WNuBapuanTsl PUMaHa akyCTHYECKONW CHCTEMBI.

25) YpaBHEHHUS B YaCTHBIX MMPOU3BOIHBIX JUTUITHIECKOTO THITA. Y CTOHYHUBOCTD CXEMBI «KPECT»
JUId anmnpokcuManuu ypaBHeHus I[lyaccona. YeM 1okazaTrenbCTBO YCTOMUHMBOCTH B ATOM Cllydae
OTJIMYAeTCs OT JOKAa3aTeJIbCTBA YCTOMYMBOCTH JIJISl SBOJIFOLIMOHHBIX 3a/1a4?

20) Meroapl penieHUsl CETOYHBIX 3a/1ad, BO3ZHHMKAIONIMX IPU alIPOKCHMAIMK ypaBHCHUH B
YaCTHBIX TPOM3BOJHBIX AJumnTUUeckoro tumna. OOycnoBieHHOCTh BosHuKaromieid CIIAY.
Pemenne CJIAY meromamu SIkobwm, 3einens, mocienoBarenbHol BepxHel penakcamnueit (I1BP).
[TocnenoBarenbHOE M MIAXMATHOE YHNOpsSA0YMBaHKUE y310B. OnTtuManbHblii napamerp [IBP npu
1aXMaTHOM YIOPSA0YMBAaHUM Y3JI0B.

27) Meroapl penieHUsl CETOYHBIX 33/1a4, BO3ZHHMKAIOIIMX IPU AallPOKCHMAIMU YpPaBHEHHUIl B
YaCTHBIX IPOU3BOJHBIX JJUIMITHYECKOIO THIIA, OCHOBAHHBIE HA METOJE YCTAHOBJICHMS: METOJ
IPOCTON HTEpalud C ONTHMAaJbHBIM HapaMEeTpOM, YeOBbIIIEBCKUNH HAa0Op HUTEpalMOHHbBIX
[apaMeTpoB M HX IMEPECTAaHOBKH JUIsl 0OecreueHus YCTOWYMBOCTH METOJa B cilydae d4ucia
11aroB, SBJISIOLIETOCS CTEIEHBIO JBOMKH, METOJ IIEPEMEHHBIX HAIIPABJICHUN C ONTHMAaJIbHBIM
11aroM, MONepPEMEHHO-TPEYrOJIbHBIM METOI.

28) CpaBHEHHE YHCIICHHBIX METOJOB PCIICHUS CETOYHBIX YPABHCHHU, BO3ZHHUKAIOIIUX IPU
anMnpoKCUMALUN YPAaBHEHUH IIMITUYECKOTO THUIA, 10 3(h(eKTuBHOCTH.

[Ipumepsl KOHTPOJIBHBIX 3aJaHUM:
1. THMOBOM BapHAHT MOJYCEMECTPOBOIl KOHTPOJIbLHOI PadoThl 3a OCEHHM

cemecTp

KB (2) CornacoBaHHble U MOIYMHEHHBIC HOPMBI MAaTPHILl. TPpHU OCHOBHBIC HOPMbI MATPHLI, TOAYUHECHHBIC
TPEM OCHOBHBIM BEKTOPHBIM. JloKa3aTb NOAYMHEHHOCTb MAaTPHUYHOM HOPMBI B Cilyyae BBIOOpa

KyOM4€ecKOil HOpMBI BEKTOpa. IIpMMep HOPMBI MAaTpHIL, HE SABISIOMIEHCS TOTYMHEHHOM.

1. (3) O1ieHHTH MOTPENIHOCTE B ONPEIeIeHNH KOpHeil ypaBHeHus ay° +by? +cy+d =0, ecnu BenuunHb
a=1,b=-3, ¢=1, d=-3 3agansl c Tounocteio A(a) = A(b) =A(c) =A(d) = 103,

2. Jlns BBIUMCIEHHS TEpBOM mpousBoanoi Gynkuuu f(X) B Touke X+h ucnonsszyercs dopmyna

( f(x+2h) —f (x—2h)) / 4h .



1) (3) KakoB nopsiok anmpokcuMaIyu 31oil Gopmysi?

2) (3) Haittu ontumanbHblil mar quddepeHupoBaHms Mo 3Toi (HopMysie B IMPOU3BOIBHON TOYKE
X+h st gerbipexapl quddepeHpyemMoi GyHKIHH.

3) (2) Ouenuts ero yncineHHoe 3HaueHue a1 GyHkimu f(X)=Cos(x+m/4) B ciryyae HCIONB30BaHUS
apu(METUKN OAMHAPHON U TBOWHON TOYHOCTH.

3. Jlnst cucTeMbl TMHERHBIX anredpandeckux ypaBuenuii AX =T, A= (61) fo (4)
{16 J |\—11)
1) (3) BBIYMCIUTH YKCIO OOYCIOBJICHHOCTH CHCTEMbl B HOpMax, MOAYMHEHHBIX KyOHUYECKOI,
OKTadJIpHUYECKOH M eBKIUJOBONH HOPME BEKTODA.
2) TllpuBecTn BBIYHUCIUTENIBHBIE (OPMYJBI M BBINOJIHUTH TPH HUTEpaliu MeTonoB Skobu (2),
3eiinens (2) u BepxHel penakcanuu (3), BBIOpaB HWTEPALMOHHBIA IapaMerp, ONM3KUIA K
onTuMaibHOMY (2). 3a HauanbHOE npuoIMkeHue B3sTh Bektop X = (0, 0)7.

3) *(3) IlpoBectw TpW Imara BBIYHUCICHHUN [UIA ONPEAETCHHS MAaKCHMAJIbHOTO 110 MO0
COOCTBEHHOT'O 3HAYEHHUSI MATPHIIBI CUCTEMbI CTEIIEHHBIM METOJIOM, B3SB B KQUeCTBE HAYaJIbHOI'O

npubamxenus sekrop X = (1, 0)7.
4, Jlns CJIAY Ax = f, A:fl 3) f:(4\|
S
1) (3) moCTPOUTH CXOMAIINIACS METO TPOCTHIX MUTEPAIHil. YKa3aTh 00JaCTh apaMeTPOB, MPH
kotopsix MIIU cxoautcs.

2) (2) oteHnThH ONTHMAIBHOE 3HAUYEHHE UTEPAIMOHHOTO TTapaMeTpa Tonm -
3) (2) onennTs KONMMYecTBO HTepauiit MITM, HeoOxoaUMOE JUTs JOCTHKeHHs TouHocTH 1073, ecu B
KayecTBe HavyaJlbHOro Npubkenus Beiopan Bexrop X = (0, 0)7.

5. (3) MeromoM HaMMEHBIINX KBAJAPATOB PELIUTh [ X+y=1
i2x+y=2

MepeonpeesieHHYI0 CUCTEMY YPaBHEHUM
Lx+2y=3

6. st pyakumm Y = f (X) , 3a1aHHO# TAGIMYHO, METOIOM HAMMEHBIIMX KBAIPATOB HANTH JIMHEHHOE
npubmmkenne Y = ax + b (2). HapucoBaTs momy4eHHOe pelIeHne 1 HCXOIHbIE JTAHHBIE B IEKAPTOBOM

wiockocTH (1). *Beraucints cyMmMmy KBaapatoB ommook O (2).

0

1 2 3 4 5

X

0

2

4

y=f(x)

4

—2

2

7. * Jlokasath, 9TO JUTA BEKTOpA X = (X1,X2)  h > 0 Bepakenne x| = max(| XJ,[%,—x, |/ h) ABISETCA
HOpMO# (4). Haiitn MaTpu4Hy0 HOpMY, MOJYHHEHHYIO 3TOW BEKTOPHOU HOpMeE (6).

8. (4) okasatk, 4TO JUIsl MATPHIL pa3MEPHOCTH 2X2 METO bl SIK0OH U 3eiiIens CXOMATCS H PacXoasITCs
OJTHOBPEMEHHO.

TunoBoil BApUAHT ceMeCTPOBOM KOHTPOJIbHOM Pad0ThI 32 OCEHHHH ceMeCTp

KB: (6) Jlokasath TeopeMy O TMOrPEIIHOCTH anredpanyeckoi uHTeprnoisaiuu. ONTHMaTbHOES

PACIIONIOKCHHUE Y3JI0B HHTCPIIOISAUU.



1.

(6) Mloxazatb, uTo KoHCTaHTa Jlebera He 3aBHCHUT OT [UIMHBI MHTEPBAJIA, @ 3aBUCHT TONBKO OT
B3aUMHOTI'0 PaCIOJIOKEHHS TOUECK Ha OTPE3Ke, T.€. YTO OHA HE M3MEHSETCS IIPH JII00OM JIMHSHHOM
npeobpazoanuu t = kX + C caMoro orpe3ka U TOUYEK HHTEPIOSAINY Ha HEM.

a) (5) Jnst byukiuy, 3aJaHHOW TaGINYHO, MPUOIHKEHHO BOCCTAHOBUTE €€ 3HAYCHHE B TOUKE
X* =

1.5 mo 3Ha4eHHIO HWHTCPIOJIAIMUOHHOI'0O MHOI'O4JICHA HAUBBICIICH CTCIICHH. OHCHI/ITC

MOTPELIHOCTh B npenonoxennu, uto f(X) € C*. 3HaueHns: pyHKIUH B y371ax 3a7aHbl TOUHO.

X 0 1 2 3 4 5

f(x) 1 0 0 1 1 0

0) (3) TTonb3ysACh STHM e HHTEPITOIAIMOHHBIM MHOTOUJIEHOM, ONPEAETUTh MAKCHMAIbHO TOYHO

3HAYCHHUE MATOH mpon3BoHON f(X) B y31m0BO# TouKe X = 1.
2
3/2
a) (6) BeruncimTh 3HaYEHHE OMPEASICHHOT0 WHTErpaia J X" “CtgXdX 1o 3a1aHHBIM 3HAUEHUAM
0

(YHKIIMM ~ METOAOM  Tpamleuuid, caenaTh

skcTpanomsanreii Puuapacona. CpaBHUTH TOMYYEHHBIHM pe3yibTaT C BBIYHCIEHHWEM HWHTErpasa

TTOBTHTET PATHbHON YTOYHEHHWE  pe3ylbTaTa

meroxoM CHUMIICOHA.

1 2 3 4 5 6 7 8

Xi

0.25 0.5 0.75 1. 1.25 1.5 1.75 2.

fi

0.489540 | 0.647175 | 0.697211 | 0.642093 | 0.464366 | 0.130279 | —0.419361 | —1.294451

6.

0) (6) C momorpro mporecca DUTKeHA ONMPENETUTh PeATbHBIN MOPSIOK CXOIUMOCTH METOIA
tpanenuii. OOBSICHUTD, TOYEMY OH OTJIMYAETCS OT TEOPETUUECKOr0. Y TOYHHUTH PE3YIbTaT.
(6) Jlns HAXOKIEHHS TMONOKHTEIBHOrO KOPHA HENMHEHHOro ypaBHeHHMA € * +1=x?
MPEeUI0’KEHO Heckoibko BapuanToB MIIN. UccnenoBaTh 3TU METOBI U CIETATh BBIBOBI O
I1e71eco00pa3HOCTH UCITOIB30BAHUS KaXIO0Tr0 U3 HX.

g Xn

1- xn'

8). X1 = —INOE=1); D). Xnoy = NI+ €70 €). Xpyy =

&+x=0

(. 7

(8) st cuctemsbl ypaBHEHUIH | (y+2)°+sin LX + 7120 BbIGpaTs HAUANbHOE MPHOIIKEHHE 1
J

L

CACIAaTh OAHY UTCpallhuO0 METOAa HLIOTOHa, €CJIM U3BCCTHO, UYTO PCHICHUC ITPUHAJICIKUT obnacrtu
U{x|<1,4<y<-2}.

(6) Metomom 0OpaTHO# HUHTEPIIONSALMN HANTH KOPEHb HETHHEWHOrO ypaBHEHHUS

2+Inx-x2=0

X1:l.l

X221.4

X3:1.6

X4:1.7

f(x)

0.8853

0.3764

—0.0899

—0.3593




7. (6) Ilpennoxure anropuT™, Kak MOJNb3YsCh IPOrPAMMOA, peaTH3yroLIel METO TPareui IIst

YUCIICHHOT'O0 MHTETPUPOBAHUS IPOU3BOJILHBIX PEryJIIpHBIX (PYHKIIUH C MPOU3BOJILHEBIM IATOM,
4
BBIUUCIIUTH CIEAYIOIMI HHTErPal ¢ TOYHOCTBIO € = 107 J’ de _
2
0 X
8. (4) Ioctpouts kBagpatypy I'aycca—Kpucroddens ¢ 1ByMs y3aamu 11 BEIYHCICHHS HHTErpaia

" f\gﬁ n=0

j f (x)e™ dx, ms CHpaBKI/Ij xX"e™* dx = | 0, 1 n=1.3.

\5/2, n=2

KaxkoBa anrebpanueckasi CTENIeHb TOYHOCTH ITONyYEHHOM KBapaTypHOi (opMyIbI?

—00 —0

2. THNIOBO BapHAHT MOJYyCEeMECTPOBOIl KOHTPOJIBHON padoThI 32 BeCEeHHU M
ceMecTp

KB. 4Z[| eopema 00 yCTOHYMBOCTH SIBHBIX MeTOJ10B PyHre-KyTThl. OTa YCTOWYMBOCT CTPOTast WITH

HecTporas?

3agauya 1. 2 3amaHHoM Tabnuie byruepa BoccranoButh MeTox Pyrre-Kyrror. 1 Onpe;EJIIHTL,

SIBJISICTCSL TAaHHBII METOJT SIBHBIM WJTH HESIBHBIM.
1/3 5/12 -1/12
1 3/4 1/4

‘ 3/4 1/4

3agaua 2. Jlnsa pemenus 3amaun Komm Hexxectkmx cucrem OJY mcnonp3yercss siBHBIA Meron Pynre-
Kyt nopsaka p. DK&KOG HaWMCHBIIIee KOJUYECTBO CTAAWHA HOJDKEH MMETh METOI? Brinucats
o0mmmii BU GYyHKINU YCTOWIMBOCTH JIJIsl METOMIOB 3TOTO KIlacca B ciydae: p=2 u p=7.

3agaua 3. EI Hccrnenosats Ha A-ycroitunsocts cxemy: Y1 —y'=h. (0.7 f"1+0.3f")

3amaua 4. Jlns pemenns xectkux cucteM OJ1Y ucnonsiyercs HesBHBIH MeTo Pyare—KyrTer (HMPK),

3aaHHbIi Tabnumel byruepa:

1/2-B/16]| - 0
J31/3

A) ﬁononHHTb HesocTaromue Ko3QpQuuueHTsl Tabanuipl Ha OCHOBaHUH yciaoBuil KyTTel n

almnpoKCuMal Oonee yem IIEPBOro IoOpsAaKa i1 OAHOKPATHO JWaroHaJlbHO HEIBHOI'O MPK.

HpOBCpI/ITB BBIIIOJIHCHUEC YCHOBI/Iﬁ TPETHCI O MOpAAKa alllIPOKCUMAILIUH.



E) Haiitu ¢pynkimto ycroiunBocTa. 4 |:| HccnenoBate MeToa Ha A—, L— ycTOHYMBOCTE U
MOHOTOHHOCTb.
3anaua 5. [l kpaeBoil 3anauu

, 1+ mx

, 1 ,
+1+n—2x2y +Cos(nx)y = i y(0)+2y'(0)=3, y(1)=1

A) 4:| IIpenyioxxuTh annmpoKCUMAaLUIO BTOPOrO MOPsIIKA Ha IBYX TOYKaX JIEBOI'O TPAHUYHOTO

YCIIOBHSL.

b) @OCTPOI/ITB AIIIPOKCUMALMIO BTOPOTO MOPSAAKA JUIsSl 3TOr0 YPaBHEHUSI.

B) @pezmonmn) 1 000CHOBATh KOPPEKTHBIN METO/ PELICHUS TIOyYEHHOW CHCTEMBI
Pa3HOCTHBIX YPaBHEHHH.

3agaua 6. B—Iaﬁm BCE pelIeHUs 3a]]a91 Ha COOCTBEHHBIE 3HAUCHUS

1
yn+l_(2_h2)yn +yn_1 :_lhz yn, y0=0, yN:O s h:N—

3agaua 7. Haﬁm BCE PEIIEHUs Pa3HOCTHOrO ypaBHeHuss U,,;— 3U,,,+ 3U,,; —U,=N.
3anaua 8. 4em/1 MHOT'OILIATOBBIX METO/IOB 3aIAHHOIO BH/Ia HAWTH CXeMY HAHOOJIBILErO MOPsIIKa

aTNMpPOKCUMAIINH U B)Hpenem/nb, SIBJIACTCSI JTU TIOTYYE€HHBIA MeTO] A—yCTONYNBBIM:

4 yn+12_hyn—1 _3 Yn+1h_ Y_ g o1 +Db fn+ C f,_y, num, B apyroii popme:

“Yna t 3yn - 2yn—l = h(a fn+1 +b 1:n +C 1:n—l) .

TunoBoii BApMAHT ceMeCTPOBO KOHTPOJbLHOM PadoThI 32 BeCEHHUI ceMecTp

T
KB. ZEI Hokazate, uroeciu A=A >0,B =B, 1o ycnosue B>"A spnsercs neobxomumbiv i

JIOCTaTOYHBIM YCJIOBUEM YCTOMYMBOCTH IO HAYAJIBHBIM JaHHBIM OJHOPOIHOMN ABYXCIOMHON

Pa3HOCTHOM CXEMBbl, 3alIMCAHHON B KAHOHUYECKOM BHUJE.

1. @HCCJ’IG}IOB&TB Ha CXOAUMOCTDH PA3HOCTHYIO CXEMY I YPABHCHUSA TCIIJIIOIIPOBOAHOCTH

A .1 1 h
—y_ _2(]1 + A y+TA +f"

2. KaKon MG hepeHITMaTBHYIO 3a/]ady U ¢ KaKUM TOPSIKOM allpOKCHMHPYET JaHHAsl pa3HOCTHAs
3aJaa4a. Brimucats riaBHbBIE YJIEHBI OIHI/I6KI/I AlPOKCUMAIIUH.
u™t—0.5u" +u"™ ) u" +4u" -5U" n

m m+1 m-1 , m+l m-1 m-2 _
} =OQn-

T h




HOKa3aTL, YTO JaHHAad pa3sHOCTHAs CXEMa SABJIACTCA 3aBSA0OMO HCYCTOP'I‘II/IBOP'I, ecli marn T u h

n3MeNbyaroTes Tak, uro 7t/ h = const > 2.

3. laHa cuctema ypaBHEHHI B YaCTHBIX TPOU3BOJHBIX

M g N gy, Y2 _ga ),

o  ox  ox ot ox o

n+1

¢ navansubiMu yeaousamu U(0, X) =@4(X), V(0,X) =@, (x), 0<x<1.

m-1 m

A) @OKaSaTB, YTO CHCTEMA SIBJIAETCS TUIEPOOIMYECKOM.

JIaHI)I YEeThIPE BAPUAHTA KPAEBBIX YCIOBUH K 3TOH CUCTEME:

DU, 0) =yi(), v(t.1) =y (1). 2) 2u(t,0)+v(t,0) = y(t), V(t, 0) = w (D).

3) U(t,l) +V(t’1) = Wl(t)i U(t,].) =V (t) 4) U(t,O)+V(t,O) = Wl(t)1 U(t, O) - V(t’ O) =\ (t)

OnpenenuTs KOPpPEKTHBIE TIIOCTAHOBKM KpAaeBBIX YCIOBHH JUIA JTOM 3amaud W3

MIPEUIOKEHHBIX BAPUAHTOB (€CIH YCIOBUS HEKOPPEKTHBI, YKa3aTh, IOYEMY);
b) D’Ipezmomnb YCTOWUYHMBYIO PA3HOCTHYIO CXEMY JUISl PELIEHUS JAHHOW CUCTEMBb] YpaBHEHUI

Ha yka3zaHHOM Imnabione ¢ mopsiakom Beime O(7+ h). Haiitu ycioBre ycTORYHBOCTH CXEMBI.

4. @ MeronoM HeonpeaeneHHbIX KO3QPHUIMEHTOB MOTYYUTh HEIBHYIO cXeMy Aflamca 3 mopsiika

anmpoxcuManuu 1is penrenus 3anaun Komm U = f (x,u), u(0) = u,.

5. @I/IHTepnonﬂuHOHOHo—xapaKTepI/ICTquCKI/IM METOZOM HJIM METOIOM I i

HEOIpPEeAETeHHBIX KO3()(PHULIHNEHTOB IOCTPOUTH CXEMY HAUBBICIIET O MOPSIAKA o

aNIPOKCUMALIMH ISl OJTHOPOIHOrO JIUHEHHOTO YpaBHEHHS MEPEHOCa
U; — cu, = 0 (c>0) na npennoxkennom mabnone. ONpeneanTh yeIoBre

YCTOMUYMBOCTH cxeMbl U3 ycnoBusi Kypanta—®puapuxca—JleBu.
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6. $:| J1s KBa3WIMHENHOTO YPaBHEHH TEINIOIPOBOAHOCTH  Uf = (U™ “U’y )y TIOCTPOMTH aHAJIOI CXEMBI

CaynbeBa, HCIIOb3Ys AUBEPIeHTHYIO 3alliCh ypaBHEHUs. VccnenoBaTh MOMyYHBILYIOCS CXEMY Ha

YCTOWYHMBOCTD MO NPUHIIMITY 3aMOPOXKEHHBIX KO3 PHULIEHTOB.

[Ipu BbICTaBIEHMM OLICHKHM 3a KOHTPOJIbHYIO pabOTy KOHTpOJbHBIA Bompoc mo Teopuu (KB)
ABIIsIETCS 00s3aTeNIbHBIM, O€3 OTBETA HAa HEro paboTa OLEHUBAETCS KaK HEYAOBJIETBOPUTEIIbHAS.
IIpu Hanuuuu otBeta Ha KB, 3a kaxayro 3ajauy BbICTaBJIsIeTCs KoJaudecTBO OamioB oT 0 1o
MaKCUMyMa, YKa3aHHOTO JJIs KaXJOro IyHKTa 3aJadyd B 3aBUCUMOCTH OT TMOJHOTHl U
NpaBUIBHOCTH perieHuss. CymMma NEpBUYHBIX OAJIOB MEPEBOAUTCS B OLIEHKY B JECATHYHOM
CUCTEME JIEJICHUEM Ha TpH.

HpI/IMepLI BaHaHHﬁ, TECTOB U pP. MAaTCPUAJIOB, UCIIOJIb3YCMbIX IAJId ITPOBCACHUA 3a4CTa:

m+1



4. Kputepuu oneHMBaHusI

OreHka 3a ceMecTp BBICTABISIETCS B COOTBETCTBUH € OAJNIbHO-PEHTUHTOBOM CHCTEMOM.

I. B ocenHem cemecTpe 0ayulbl BBICTaBIISIOTCS 32 KKIYIO M3 JBYX KOHTPOJIBHBIX PabOT U
paboThl Ha/l OIIMOKAMU K HUM, 3a 7 TECTOB IO TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH, 3a KaXIAyI0
U3 8 TeM ceMmecTpa, CrpyNIUPOBaHHBIX B JBa 3aJaHHs, B KAKIOM M3 KOTOPBIX HMEETCS
IIPAKTUYECKasd 3a1a4a JUlsl pealn3aluy Ha KOMIIBIOTEPE.

Bannel BEICTABIISIIOTCS B COOTBETCTBHH C Ta6JII/ILI€I7II

[TonycemectpoBas KP moxer nate 20 6anios.

Pabora Hajg omnOKkamMu K HEl 5 6aios,
Tembl 8*5 Gamios 40 6anos,
Tectsl (neTyuxu) 7*306amia 21 6ann,
Hrorosas KP 25 0amios.
Bcero: 111 Gamnon

OneHka BBICTABISETCS LENOYHMCICHHBIM JIEJICHHEM Ha JAecATh (T.€. OTPE3aHHEM MaHTHUCCHI)
CYMMBI 0aJUIOB, IIPH 3TOM 3a MPENOAABATENIEM OCTABIISAETCS MIPABO MPOBECTH YCTHBIH ONPOC 1O
HECKOJIbKUM TeMaM, U3y4E€HHBIM B CEMECTpE.

Il. B BecenHeM ceMecTpe OaylIbl BBICTABISIOTCS 32 KaXKJIYIO U3 JIBYX KOHTPOJIBHBIX paboT U
paboTel Haj omMOKaMHM K HHM, 32 5 TECTOB TEKYLIEro KOHTPOJS YCIIEBAaeMOCTH, 7 TeM,
CTPYNIIMPOBAHHBIX B JIBA 33aHUs, 32 KypCOBOH MTPOEKT.

[TonycemectpoBas KP moxxet nate 20 Gamios.

PaboTa Hazx ommOKaMu K HEH 5 Gaos,
Tembl 7*5 Gamnos 35 Gamnos,
Tectwr (neTyukn) S5*36amna 15 6anmnos,
Hrorosas KP 20 OamoB,
KypcoBoii mpoekt 20 GamoB.
Bcero: 115 damnos

HpI/I BBICTABJICHHMU OTMCTKHU €CTh JIBa OTPaHUYCHHA. IIPU OTCYTCTBHUH KYPCOBOI'O IIPOCKTa HE
MOKET OBITH BBICTABJIE€HA OTMETKA OTJIMYHO (HI/I 8, HH1 9), Jaxe c€Clin CymMMa 0aII0B 3TO
IIO3BOJIACT. KprOBOﬁ MMPOCKT HC IPUHUMACTCH, €CIIM CyMMa OCTAJIbHBIX 6amnoB Hike 40.
HNtorosas olieHKa BBICTABIISICTCS IIEJIOYMCICHHBIM JEJICHMEM Ha OeCiITh (T.e. OTpC3aHHUEM
MaHTI/ICCLI) CYMMBbI 68.J'IJ'IOB, IIpH 3TOM 3a IIPEIIoAaBaTCICM OCTABJIACTCA IIPAaBO IIPOBCCTH YCTHBIﬁ
OIIpOC IO HECKOJIbKUM TEMaM, U3YUCHHBIM B CEMCCTPC.



