®denepajibHOE TOCYyIaPpCTBEHHOE AaBTOHOMHOE 00pa3oBaTeibHOe

10 AMCIMILINHE:
10 HANPABJICHHUIO:
npo¢uib NOArOTOBKHU:

Kypc:
KBaJIU(PUKALMSA:

YupeikaeHnue BbICHIETo 06pa303a1mﬁ

«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JI0BY30BCKOIi MOATOTOBKE

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)
BeruncnurensHas MaTeMaTHKa

IIpuknagHbie MaTeMaTHKa U (pU3MKa

bruoduszuka u GmonHpopmaTrka

®usrex-mkosna buonorndeckon 1 Menunuackon OuU3nKu
kadeapa BIYUCITUTEIHHON QU3NKU

3

Oakanasp

CemecTpbl, POPMBI TPOMEKYTOUHOM aTTECTAIUH:

5 (ocennwuil) - luddepeHnpoBaHHblii 3a4€T

6 (Becennwii) - AuddepeHunpoBaHHbIN 3a4eT

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:

neknuu: 60 Jac.

cemuHapsl: 0 yac.

nabopatopHsbie 3aHaTus: 60 yac.

Camocrostensnas padora: 150 gac.

Bcero gacos: 270, Bcero 3a4. en.: 6

KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4

[Iporpammy cocrasuin:

A.N. Jlo6aHoB, 1-p ¢u3.-Mat. HayK, npodeccop

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapsl BeraucauTensHon ¢pusuku 28.05.2020



AHHOTANMA

B mporpammy Kypca BKJIIOYEHBI OCHOBHBIC pa3/ielibl BBIYMCIHTEILHOW MaTEeMaTHKH: DJIEMEHTBl TEOPUHU
MOTpenTHoCcTel, anmpokcuManusi (YHKIWH OJHOTO TEPEeMEHHOTO, YHWCJICHHBIC aITOPUTMbI JUMHEHHOM
anreOppl, METOJ HAaMMEHBIIMX KBAJpPaToB, 3aJadd OE3yCIOBHOM ONTHMH3AIMM M  BBEJCHHE B METOIbBI
MAaIIMHHOTO OOy4YeHUs!, KBaJIpaTypHble GOPMYJIbI, YUCIIEHHOE pellicHHe OOBIKHOBEHHBIX Au(depeHmnaIbHbIX
YpaBHECHUI U YpaBHEHH B YAaCTHBIX IPOU3BOIHBIX.

1. leau u 3apauu

Meap AUCUMNIMHBI
CdopmupoBath y CTYICHTOB CHCTEMAaTH4ECKOE MIPEICTaBICHHE O:
1) meTonax nmpuOIMKEHHOTO PeIIeHHs HanboJiee pacpoCTPaHEHHBIX 0a30BbIX TUIIOB MATEMAaTHYECKUX
3ajad;
2) UCTOYHHUKAX MOTPENTHOCTEN U METOAAX MX OICHKH;
3) MeTozax perIeHus peuIeHUs aKTyaIbHbIX IPUKJIaJHBIX 3a/1a4.

3agaun AU COMIIHHBI
1) OcBoeHue MaTepuaa OXBaThIBAIOLIEr0 OCHOBHBIE 337ja4 U METO/Ibl BEIUMCIUTEIIbHON MaTEMaTHUKH.

2) ¢dopmupoBaHHME LEJIOCTHOIO MPEACTABICHHUS O YHUCIEHHBIX METOJaX pEeLIeHUS COBPEMEHHBIX
HAy4HBIX IPUKJIAJHBIX 33/1a4.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

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

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHU,
JIEHCTBUS IO PELIEHUIO 331a41

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(popManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOUpaeT
uHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHThl PELICHUS
3a]1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Cnocoben npuMeHSTh HAMEYATD MyTH €€ PEIICHHS

(byHIaMeHTaNbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpouUTh MareMaTH4YecKHue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH [IK-1.1  Bnageer  ¢yHAaMEHTAIbHBIMH  MOHATHUSIMH,
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI 3aKOHaMHM M TEOPUSIMH COBPEMEHHOM (pHU3uKn

MPEeIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIEI0OBaHUS

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOXYJII0)

B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HaTh:
OO6nacTh IpUMEHEHUs, TEOPETHIESCKIE OCHOBBI, OCHOBHBIC ITPHHIIHUITEI, OCOOCHHOCTH U COBPEMEHHbBIC
TEHJEHIINHN Pa3BUTH METOIOB BbIUHUCIUTENbHON MaTEMaTHKH.

YMETh:
[IpuMeHsAT, METOJBl YMCIIEHHOTO aHaju3a JUIs MPUONMKEHHOTO pelIeHUs 3ajad B o0NacTH cBoei
Hay4YHO-UCCIIeIOBATECILCKON PabOTHI.

BJIAJICTh:
[IporpamMMHBIME cpeacTBaMu pa3pabOTKH BHIYUCIUTENLHBIX aJTOPUTMOB H TIPOTPAMM, CIIOCO0aMH UX
OTHAJKHA, TECTUPOBAHUS M TMPAKTUUYECKOW MPOBEPKU COOTBETCTBHUSI PEAIM30BAHHOIO aJropuT™Ma
TEOPETUYECKHUM OIICHKAM.



4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

Tema (pazmen) TUCITUTUTHHEL

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs

CaMOCTOATCIIbHYTO pa60Ty, qac.

Jlexkuun | Cemunapsbl

JlaGopar. paboTsr

CaMocT.
pabora

[Ipenmer BEIYMCIUTEIBHOW MAaTEMATUKH.

[Mpubnuxxenne GyHKIWN, 3aJaHHBIX Ha
JIUCKPETHOM MHOXecTBe. JIuckperHbie
MaTeMaTUYeCKue MOJIENHU  JAUHAMHUKHU
nomynsiquii 1 uXx cBoiictBa. CBsi3b C
UTEPALMOHHBIMU  METOJaMH  PEILEHUs
HEJNMHEHHBIX CHCTEM alre0panvecKux
YpPaBHECHHUI.

15

Pemenne CHUCTEM JMHEWHBIX
anrebpanyecKux ypaBHEHUIA.
Marpuunsle Mozmenu B JUHAMUKE
nonyjasinuid. Bompockl HX 4MCIEHHOU

pcain3anuu.

15

Uucnennoe nuddepeHuupoBanmue

15

YuciaeHHoe HUHTCIPUPOBAHUC

15

YucneHHbIE
OOBIKHOBEHHBIX

METO/IbI peuieHus

T PepeHITanTbHBIX
ypaBHEHUI oay). IIpumepst
TpaeKTOpUi Ppa3JIMYHOTO THIIA
YCTOMYMBOCTH B  pEIICHUSX  3a-Iad
HOMYJIAMOHHON ~ AMHAMMKHM  (MOZEIH
KOHKYPEHLUHU BUJIOB, MOJEIIb
«XUITHUK-KEPTBAY).

15

[Touarue xectkoit 3amaun Komwm ms
CUCTEM OOBIKHOBEHHBIX
nuddepeHansaelx - ypaBaenuin  (OKC
O/lY). Meronbl YHUCIEHHOTO PEIICHUS
xkecTkux cucteMm OJ[Y

UncneHHoe pelieHne KpaeBbIX 3ajad Jiis

ony

PazHocTHBIE MeTONBI peEUIeHUs 3anad,
OTHCHIBAEMBIX TG depeHIaTbHBIMA
YPaBHECHUSIMH B YaCTHBIX ITPOM3BOIHBIX.

10

YucneHHble METOJIBI perLieHus
YPaBHCHUII B YACTHBIX IPOM3BOIHBIX
TUIEepOOIMIECKOTO THUTIA

11

Cucremsl 1udepeHIUaIbHBIX YPaBHEHUI
B YaCTHBIX IIPOU3BOIHBIX
rUnepOoINIecKOro THIIA.

12

HucneHHble METOABI PELICHUS] JIMHEUHBIX
YpaBHEHUH B YACTHBIX MPOU3BOTHBIX
napaboIMYeCcKoro TUIIA.

13

IlonsiTHE 0 MeTOmax pacILeIIeHMS.
Meron nepeMeHHBIX HalPaBJICHUM.

14

YuciaeHHble MCTOIbI peueHuA
ypaBHeHI/II\/’I B YaCTHBIX IIPOU3BOAHBIX
OJIJITMIITUYCCKOT'O THUIIA.

12




Hroro wacos 60 60 150
[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 270 yac., 6 3au.en.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 5 (Ocennwii)

1. [IpenMeT BbIYUCTUTENBHON MaTEMaTHKH.

MareMarnyeckoe MOJEIMPOBAHUE KAaK HOBBIM METOJ HCCIEIOBaHMS. [Ipumepsl pemeHus
¢u3nyecKknx U OMOJIOTMYECKUX 3a]ad C MOMOILIBI0 YHCICHHBIX METOAOB. 1l0CTaHOBKM HEKOTOPBIX
3aja4  BeIYMCIUTENbHOM ¢usuku. 2.  IIpeamer BbumcnurensHoW Martemaruku. Crenuduka

MAaIIMHHEIX BBIYUCICHUH. BHGMGHTapHaH TCOpHUA HOFpeH_IHOCTeI\/’I.

2. [pubnuxenne QyHKIUHA, 3aJaHHBIX Ha JTUCKPETHOM MHOXecTBe. J|MCKpEeTHbIE MaTeMaTHYeCKue
MOJENIM JUHAMUKH TOMYJSIUUMH M uX cBoicTBa. CBsI3b C WTEPAMOHHBIMH METOAAaMHU PELICHHS
HEJIMHEHHBIX CUCTEM anreOpandecKuX ypaBHEHHIA.

3amaua anreOpanueckod wuHTepnoisiuu. CylIecTBOBAHHE W EJUHCTBEHHOCTH ajredpandecKkoro
MHTEPIOJSIMOHHOTO MoJauHOMa. MHTepnonsiunonHslii noiauHoM B ¢opme Jlarpamka u B ¢opme
Heiotona. Ocrtarounblii 4ieH uUHTEpHOISIIAU. MHTepronsuus mo 4yeObluéBckuM y3nam. OneHka
MOTPEIIHOCTH MHTEPHONIAMM Ui (YHKIMHA, 3aJaHHBIX C omuOkaMu. KycouHo-MHOrowieHHas
uHTepnosinua. Muarepnomauus crnaiinamu. *JlokaneHele cruiaiiHbl. *CrutailHel ¢ (PMHUTHBIM
HocuteneM (B-crumaiiHer).

3. Pemienue cucreM JIMHEHHBIX aireOpanueckux ypaBHEHWH. MaTpWYHbIE MOJEIH B JUHAMHKE
nonyasiuuidi. Bonpockl X YMCIEHHON peanu3anuu.

Hopwmbl B KoHEYHOMEPHBIX NpocTpaHcTBax. OOYCIOBICHHOCTh CUCTEMBI JTMHEHHBIX aJIre0pandecKux
YpPaBHECHHUI.

[psimbie mMetonsl pemienus: mMeton [aycca, merox ['aycca ¢ BHIOOPOM TIIABHOTO 3JIEMEHTa, METO[
MIPOTOHKH JUIsl CHCTEM CIELUAIBHOTO BUAA.

I/ITepaI_II/IOHHBIG MCTOJbI PCIICHU JIMHCHHEIX CHCTEM. MeTO,Z[ MMPOCTBIX I/ITepaLII/Iﬁ.
HCO6XOI[I/IMOG, A0CTAaTOYHOC YyCJIOBUA CXOAMMOCTHU MCTOJA MPOCTBIX HTGpaL{Hﬁ. MCTOI[ 3eﬁnenﬂ.
*KaHOHUYECKas (I)opMa 3alliCcu ﬂBYXCHOﬁHOFO HUTCPALMOHHOI'0 MCTO/A.

*MCTO,I[BI peuicHrd, OCHOBAHHBIC HA MUHUMU3AIIUU (1)YHKI_II/IOHaJ'IOB.

*MCTO,E[ CONPSKCHHBIX T'PAAUCHTOB.

*Hp06neMa IOKWCKA COOCTBCHHBIX 3HAUCHHUU MaTpuIbl. *CreneHHOU METOA AJIA BBIYHCIICHUA
MaKCHMAaJIbHOTO COOCTBEHHOrO YHCIIA.

*Meton BpallleHH JUIsl TIOUCKA COOCTBEHHBIX 3HAUCHHMM CaMOCOIPSDKEHHOW Marpuibl. *Meton
0OpaTHOW UTEpaIHH.

[TepeonpeeneHHbIE CUCTEMBI IMHEWHBIX ATeOpanuecKuX YpaBHEHHH.

4. Yucnennoe nuddepeHnupoBanme

[Mpocreiimme Gopmynsl uncieHHoro audppepernnpoBanus. ONEHKa OTPEITHOCTH.

5. UncneHHOe HHTErPUPOBAHNE

Ksanparypusie popmynsl HetoTrona—Koteca (mpssMoyroinbHUKOB, Tparnennii, CUMIICOHA) U OIIEHKa WX
norpemHoctd.  KBagpatypueie ¢opmynsl  [aycca. *MeTonsl BBIYMCIEHHS HECOOCTBEHHBIX
HUHTETPaJIOB.



6. UuciieHHbIe METOBI pelieHUsT OOBIKHOBEHHBIX nuddepenuuanbubix ypasaenuit (OHY). [pumepst
TPAEGKTOPUH PA3IMYHOTO THIA YCTONYMBOCTH B PELICHUSAX 3a-71ad IOMYJSLMOHHOW JMHAMHMKH
(Mozenu KOHKYPEHLMH BUIOB, MOJEIb «XHITHUK-KEPTBAY).

Anmnpoxcumanusi, yCTOWYUBOCTb, CXOAMMOCTb. Teopema O CBA3M allpOKCUMAIMH, YCTOWYHUBOCTH,
CXOAMMOCTH.

[Ipocreitine uucnennele MetoAsl perienus 3agadn Komm mns OHY. Mertonst Pynre—KyTTs
pemennst O1Y.

*Metonel Pynre—Kyrtelt B mpeacraBienun bytuepa. *baprepbi byruepa. *DkcnoneHumanbHas
OLICHKA YCTOHYMBOCTH. *YCTOWYMBOCTb NPU pA3IMYHBIX THUIAX IIOBEACHUS peleHus (Ha
YCTOMYUBBIX U «HE HEYCTOMYMBBIX» TPACKTOPHAX). *OLIEHKH MOTPEIIHOCTH W YIpaBlieHUE JIMHOM
miara mpy YUCJIeHHOM HHTerpupoBaHuu cucteM O/1Y.

Cemecrtp: 6 (Becennuit)

7. Tlonsitue x)ecTkoit 3amaun Komm anst cucteM OOBIKHOBEHHBIX IU((hEpEeHIIMANIbHBIX YpaBHEHUH
(OKC O1Y). Meronp! uncieHHOro pemenus xectkux cucrem OLY

[Monsrue xectkoit 3aaaun Komm 11t ciicteM 0OBIKHOBEHHBIX TU(depeHansabix ypasHernid (JKC
OY). Metonpl uMciaeHHOro pemieHus kecTkux cucreM OJlY: ogHomaroBbie (HESBHBIE METOIBI
Pynre—KyrTbl, MeTonsl Po3enOpoka) m mHoromaroBsie (hopmynsl TuddepeHIIUpOoBaHUs Ha3aw).
UccnenoBanne cxem Ha A-yCTOMYMBOCTh, L-yCcTOMYMBOCTH W  MOHOTOHHOCTb. DyHKIUA
YCTOHYMBOCTH ¥ OO0IACTh YCTOWYMBOCTH MeTonoB Pynre—Kyrrol. JIuHEHHBIE MHOTOIIATOBEIC
Metoasl. Metons! I'upa B mpencrasiennn Hopracuka.

8. UnucnenHoe pemreHue KpaeBbix 3ama4 aust OY

Uucnennoe pemieHue kpaeBsix 3a1a4d g OY. Meroasl perienns THHEHHBIX KPaeBbIX 3a/1a4 (METO
YHCJICHHOTO IMOCTPOEHHSI OOILEro pelieHus, KOHeYHO-Pa3HOCTHBIN METOJ AJIsl JINHEHHOTO YpaBHEHUS
BTOPOIrO IIOpsiiKAa, METOX HPOroHKH). Meronsl pelieHus HEIMHEWHBIX KpaeBbIX 3alaud (MeTon
CTpenbObl, METOJ KBa3WIMHeapu3aluu). BapuanuoHHO-pa3HOCTHBIE W TMPOEKIHMOHHBIE METOAbI
MOCTPOCHUS MPUOIMKEHHOTO penieHus. *MeTox KOHEYHBIX AJIeMEHTOB. 3ajada Ha COOCTBEHHBIE
3nadeHus (Ltypma—JInysumns). *IloHsaTHe ®ecTKo KpaeBo# 3amaun. *MeToApl peleHus KeCTKON
JINHEWHOW KpAaeBOU 3aJauH.

9. Pa3HOCTHBIE METOABI pEIICHMs 3ajad, ONUCHIBAEMBbIX AU(D(PEpeHINANTbHBIMI YPABHEHUAMHU B
YaCTHBIX MPOU3BOIHBIX.

PasHocTHBIE MeTOmBl pelIeHHs 3a4ad, OMMCHIBAEMBbIX IU(PEepeHINATbHBIMA YPaBHEHUSIMH B
YAaCTHBIX IPOM3BOIHBIX. MeETonbl MOCTPOEHUs aNNPOKCUMUPYIOIIUX PAa3HOCTHBIX YpaBHEHUH i
YpPaBHEHUI B YaCTHBIX NPOM3BOAHBIX. ANMPOKCHMAIUS, YCTOWYMBOCTb, CXOIMMOCTb. Ilpuemsr
HCCJICZI0BAaHMsI Pa3HOCTHBIX 3a/1a4 Ha yCTONYMBOCTb. [IpMHIIMII MakCUMyMa, CIIEKTPaJIbHBIA PU3HAK
ycroitunBocTH. [IpuHImMn 3aMoposkeHHBIX KO3((UIIUEHTOB.

10. YucneHurie MCTOAbI PCIICHU A ypaBHeHHfI B HaCTHBIX NPOU3BOAHBIX FI/IHCPGOHI/I‘IGCKOFO THIIA

UmncaeHHbIE METOIbl PEIICHUS ypaBHEHHWH B YaCTHBIX MPOM3BOAHBIX THIEPOOIMYECKOTO THIIA Ha
[IpUMEpPE ypaBHEHUs IIEPEHOCa U BOJHOBOIO ypaBHEHUs. MOHOTOHHBIE pa3HOCTHBIE cxeMbl. Teopema
C. K. TogyHoBa 0 cBfi3W HOpsiAKAa ANNPOKCHMAIMM MU MOHOTOHHOCTH JISl JINHEHHBIX Pa3sHOCTHBIX
CXEM.

11. Cucrems! tudepeHInanbHbIX YPABHEHHH B YaCTHBIX MIPOU3BOIHBIX THIIEPOOINYECKOTO THUIIA.

Cuctembl nudepeHINANbHBIX yPaBHEHUH B YACTHBIX NPOM3BOAHBIX T'HIEPOOIMYECKOrO THIIA.
XapakTepucTuky, WHBapuaHThl Prumana. KoppekTHas mocTaHOBKa KpaeBBIX YCJIOBHU JUIsI CUCTEMBI
YpaBHEHUIl C YaCTHBIMHM TPOM3BOAHBIMU THMIIEPOOJIMYECKOTO THIA. XapaKTepUCTHUYECKas M
neBepreHTHas (opmbl 3anucd. Pa3sHOCTHBIE cXeMbl IJIs XapaKTEpPUCTHYECKoW (OPMBI 3amucu
CUCTEMBI.



12. UYucneHHble METOABI PpELIEHUS JIMHEHHBIX YpaBHEHUMM B  YacTHBIX IPOM3BOIHBIX
napaboIMYEeCcKOro TUIIA.

KBasunuHeliHoe ypaBHEHUE TEIJIONPOBOJHOCTH, €ro cBolcTBa. KoHcepBaTuBHBIE pa3HOCTHBIE
cxeMsl. [IpueMbl MOCTPOEHHSI KOHCEPBATUBHBIX PA3HOCTHBIX CXeM. Pa3HOCTHBIE CXEMBI JJI PEIICHHS
MHOTOMEPHBIX YPaBHEHUH TEIIOIPOBOAHOCTH.

13. TlonsTue o MeTonax pacuierieHus. MeTo NepeMeHHbBIX HallpaBJIeHUH.
BbIBOzt 1 0COOEHHOCTH METOIOB PACIICIICHNS U IEPEMEHHBIX HAaIlPaBICHUI.
14. YucneHHble METO/IbI PEILIEHUS] YPABHEHUH B YAaCTHBIX IIPOU3BOAHBIX JUIMIITUYECKOTO TUIIA.

UucneHHble METOIbl PELICHUS YpPAaBHEHUM B YaCTHBIX IPOM3BOIAHBIX 3JUIMINTHYECKOIO THIIA.
PasnoctHas cxema “kpect” ans uHcleHHOro pemeHus ypaBHeHui Jlarumaca, Ilyaccona.
WrepanyonHble METOAB! 711 YMCICHHOIO PELICHMs BO3ZHUKAIOIIUX CHUCTEM JIMHEMHBIX YpaBHEHUI.
[IpuHUMD ycTaHOBIEGHMS [UIA PELICHHUs CTalMOHApHBIX 3agad. OlLeHKka KOJIM4YecTBa HTEpaLui,
HEOOXOAMMBIX JUISl TOCTHIKEHHS 3aJaHHON TOYHOCTH IPU MCIOJIB30BAHUH PAa3JIMUYHBIX METO/IOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHas aymuTopusi, OCHAIICHHAS TIEPCOHAIBHBIMU KOMITBIOTEPaMU, MYJTBETHMEINAPOSKTOPOM U
9KPaHOM.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
1. BBesieHne B BRIYMCIUTENbHYIO MaTeMaTuky [ Tekcr] : yue0. mocooue aist By3oB / B. C. Piabenbkuit
.— 3-e u3n., uchp. u gon. — M. : ®uszmariut, 2008 .— 288 c.
2. Brenenune B BeruncIuTeNnbHYy0 pu3uky [Tekcr] : [yue6. mocobue mis By3os] / P. I1. ®enopenko ; mox
pen. A. W. JlobanoBa .— 2-¢ u31., ucnp. u jor. — Jlonronpyaasiii : MaTennext, 2008 .— 504 c.
3. 12 nexuuii Mo BEIYUCIUTEIHLHON MaTeMaTHKe : BBOIHBIN Kypc [Tekcer] : yue0. mocodue st By3oB / B.
. Kocapes .— 3-e uzn., uctp. u gon. — M. : @usmarknura, 2013 — 240 c.
4. Jlekumu 1o BIYUCIUTENBHOM MareMaruke [ Tekcr] : yue6. mocobue mis By3oB / . b. Tletpos, A. 1.
Jlo6anoB .— M. : UaTepHet-YH-T Undopm. Texnonoruit : BUHOM. Jla6. 3nanuit, 2006, 2010, 2013

— 523 c.
5. Yucnennsie meronsl [Tekcr] : B 2 kH. : yuebnuk 1y By3oB / H. H. Kanutkun, E. A. Anprmmaa .— M.
: Akagemus, 2013 .— (YuuBepcuterckuii yueOnuk. [Ipuknaanas maremarnka u nHpopMaruka) .—
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JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)
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8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX IPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Kommunsaropsr u cpenst pazpadotku C++, JAVA, FORTRAN, PYTHON
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, H3y4aromuil Kypc JOJKEH ¢ OIHOW CTOPOHBI, OBJIAJETh OOIIUM MOHSATHIHBIM anmnaparom, a C
Jpyroil CTOPOHBI, 1OJDKEH HAYUUThCS IPUMEHATh TEOPETUUECKUE 3HAHMSI HA IIPAKTHKE.

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENLHOM padoThl cTyneHTa. B mporpamme
Kypca OTBEICHO MHUHHMAaIbHO HEOOXOqUMOe BpeMs Jis paboThl CTyleHTa Haj TEMOH.
CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

- UTCHUC U KOHCIICKTUPOBAHUC peKOMeHI[OBaHHOfI JINTCPATypBhbI,

- TpopaboTKy ydeOHOro Marepuana (IO KOHCIIEKTaM JIeKIMi, Yy4eOHOW W Hay4dHOH JHTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpENHA3HAYEHHBIX Ui CaMOCTOSITEJIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

- pellleHue 3ajad, MpenjaraeMbIX CTyJeHTaM Ha MPaKTHYEeCKUX 3aHATHUSAX U B KaueCTBE KypCOBOTO
3aJaHus,

- IOATOTOBKY K HNPAKTUYCCKUM 3aHATUAM U 3a4CTaM.

PykoBOACTBO W KOHTpOJL 3a CaMOTOSTENBHONW pPabOTON CTyIeHTa OCYIISCTBISETCS B ¢opme
WHIUBUYAJIbHBIX KOHCYIBTALIHH.

Iloka3zaresnem BiaaeHUsI MaTEPUAIIOM CIIY>KUT YMEHME pellarh 3a1a4H.
BaxHO 10OUTHCS MOHMMAHUS U3y4aeMOro MaTepuaa, a He MEXaHHYECKOTO ero 3allOMUHAHMUS.

[Tpu 3aTpynHEeHUN M3ydeHHs OTIEIbHBIX TeM, BOIIPOCOB, ClIEAyeT 00paIaTrhesi 3a KOHCYIbTALMAMHU K
JIEKTOPY WJIU IPENOIaBaTeIN0, BEAYIIEMY NPAKTUIECKHUE 3aHATHS.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: buodwuszuka n GuonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
Kadeapa BEIYUCIUTEIBHON (PU3UKU

KYpC: 3

kBaTuuKkanus: OaxanaBp

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

6 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

Pa3zpaGoTunk: A.N. JlobaHoB, 1-p Qu3.-mar. HayK, mpodeccop



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 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
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 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuaTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIC PACUETHl M OLICHKH

OIIK-1.3 CnocobeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
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,

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIIU

B pe3ynbrare n3ydeHus: AUCIUILUIMHBL « BeravicnuTenbHast MaTeMaTHKa» 00yYatonIUiCs JOIDKEH:

3HATb:

OO6acTh NPUMEHEHHS, TEOPETUUYECKUE OCHOBBI, OCHOBHBIE NPHHIUIBI, 0COOCHHOCTH M COBPEMEHHbIE
TEHACHUUH Pa3BUTHUS METOJOB BBIUYMCIIUTEIIFHOW MaTEMaTHUKH.

yMeTh:

HpI/IMeHSITL METOAbI YHCIICHHOI'O aHaJInu3a IJIsA HpI/I6J'II/DKeHHOFO pelcHuda 3a41a4 B 00I1acTH CBOEH

Hay4YHO-HCCIIEI0BATEIBCKON pabOTHI.
BJIA/IeTh:

[TporpaMMHBIMH CpeICTBaMH Pa3paOOTKU BBIYMCIUTEIBHBIX AITOPUTMOB U MIPOTPaMM, CIIOCOOAMHU UX
OTIAJIKA, TECTHUPOBAHHS W MPAKTHUECKOM IPOBEPKH COOTBETCTBHUS PEATM30BAHHOTO aJITOPUTMA

TCOPCTUYCCKHUM OIICHKAM.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0




3. IlepeyeHb THNOBBIX KOHTPOJIBHBIX 33/IaHUI, HCNOJIb3YyeMBbIX I8 OLEHKH 3HAHWIA,
YMeHHii, HABLIKOB

ITpomMexyTouHas aTTecTalys 10 JUCUUIUIMHE «BhlYuCIUTeNbHAs MaTEMaTUKay OCYLIECTBIIACTCS
B ¢opme 3adera. 3aueT MPOBOAUTCS IO WUTOraM TEKYHIeW YCHEBAaeMOCTH U CIayd 3a/laHui,
71a00paTOPHBIX U APYIHX BUJOB Pa0OT, IPELYCMOTPEHHBIX IPOrPaMMOM TUCLUILIMHBI WM IyTeM
OpraHu3aliy CIEIHAIHLHOTO OMPOCca, IPOBOJUMOIO B YCTHOM MITM MUCBMEHHOH (opme.

IlepeueHp KOHTPOJIBHBIX BOIIPOCOB:

1.
2.
3.

o ~

10.

11.

12.
13.

14.
15.
16.

17.
18.
19.
20.
21.

22.

23.

24.
25.

Crnenudurka MalIMHHBIX BBIYACICHUN.

Uro Takoe MamMHHBIN 31cuiIoH? Kak 3Ta BenMuMHa cBsA3aHa ¢ KOHEYHOM JJIMHON MAaHTUCCHI?
DJIEMEHTBl TEOPUU TOTpPEIIHOCTeH. AOCOMIOTHasT ¥ OTHOCUTENbHas omuoku. Kak
HBOJIOIMOHUPYIOT ~ MOTPEIIHOCTH TPU  BBHIMOJHEHUH  apU(PMETUYECKHX  OIlepanui?
[TorpemHOCTh  BBIUMCICHUS (PYHKIUHA OT BEIMYMHBI, 3aJaHHOH C  aOCOJIOTHOU
HOTPELIHOCTHIO.

Yucnennoe g depeHIpoBaHue. [Ipocreiimue bopmyb YHCIJIEHHOTO
muddepermmpoBanus. OleHKa MOTPENTHOCTH (HOpMyNnT YHCIEHHOTO AUQQGEpSHIUPOBAHHMS.
OnTuManbHbIN mar ynucieHHoro AuddepeHunpoBanms.

BriBog gpopmyibl uncnenHoro auddepeHunpoBaHus ¢ TOMOIIBI0 METO/Ia HEOTPEAETICHHBIX
K03 PHUITUEHTOB.

Pemenue cucrem nuHEHBIX anredpanyeckux ypaBHeHui. [Ipsmobie metossl: ["aycca, ['aycca
C BBIOOPOM IJIaBHOTO 3JIEMEHTA.

OO0yCOBIEHHOCTh MATPHIIBI TUHEHHON CUCTEMBI.

OneHka MOrpeHOCTH MPSIMbIX YUCIEHHBIX METOJIOB PEILIEHHs aIreOpanuyecKux CUCTEM.
HrepanmoHHbIE METOJBI PEIICHMS JUHEHHBIX CHUCTEM. METox MpOCTBIX MTEpalUid, METO.
3eiens, MeToJ] BEpXHEW peakcalyu.

[IpoGiiema mnoucka COOCTBEHHBIX 3HAUYEHUU MaTpulpl. MeToa BpalleHUH s IOUCKa
COOCTBEHHBIX 3HAUEHHUI CaMOCOIPSHKEHHONW MaTpHIIbI.

3anaya anreOpanueckod uHTepronauuu. CyliecTBOBaHHWE U €AMHCTBEHHOCTb PELICHHMS.
WuTepnonsiunoHHbIi moauHoM B Gpopme Jlarpanxka u B popme HproToHa.

OrneHka NOrpeHOCTH HHTEPIIONSIIIMOHHBIX (POPMYJII, OCTATOYHBIN YIEH UHTEPIOJISALINH.
Oynkuus Jlebera, konctanTa JleGera. OneHKa MOrPeIIHOCTH UHTEPIIONALMH Ui QYHKINH,
3a/laHHBIX C OIIMOKaMH.

OnTumManbHbIM BEIOOP y3710B HHTepnoasauy. [Tommaom YeObiméBa.

Cnnaitael. HTEpnionsauus cruiaiiHaMu.

YucnenHoe uHrterpupoBanue. [Ipocteiimme kBaapaTypHble (opMysbl (IPSIMOYTOJIbHUKOB,
Tpaneuuit, CUMIICOHA) 1 OLIEHKa UX MOrPEUTHOCTH.

KBanpatypusie popmyinel [aycca.

MeTto/1b1 TPUOIMKEHHOTO PELICHUS] HETMHEHHBIX anreOpanyeckux ypaBHEHH.

[TpuHIMNO CKXUMAIOLMX 0TOOpaXkKeHUH. MeTo1 MpOCTON UTEepalHH.

Meron Herorona. Teopema 0 KBagpaTH4HON CXOOAUMOCTH MeTo1a HproToHA.

Yucnennele  MeTOAbl  pemieHus  3agaud  Komm  uis  cUCTeM  OOBIKHOBEHHBIX
muddepentmanbubix ypaHenuit (OY). [Ipocreiimue uyncneHHble METOABI (SIBHBIM METOJ
Oilinepa, HesIBHBIN MeTO Diliepa, MeTo1 Diijepa ¢ IepecueToMm).

AmNmpokcumanus, YyCTOHYMBOCTh, CXOJAMMOCTb. TeopemMa O CBS3M amnlpoKCHMAaluH,
YCTOMYMBOCTH, CXOJAUMOCTH.

Meroaer Pynre-Kyrtel pemenust cuctem OJY. YcroiumBocth MetonioB PyHre—KyrThl.
OKCNOHEHIMANIbHAA OLIEHKAa YCTONYMBOCTH, YCTOMYMBOCTD IIPU PA3JINYHBIX TUIIAX TIOBEIECHUS
pemieHus (Ha yCTOMYHMBBIX U «HE HEYCTOMYMBBIX» TPACKTOPHUSIX).

IIpaBuno PyHre oLieHKH IOTPELIHOCTH.

[Tonstue »xectkod 3amaum Komm s cUCTeM OOBIKHOBEHHBIX JH(pdepeHInaibHbIX
ypaBHeHui OKC O/1Y). Meroab! uncieHHOro penieHus xxectkux cucteM OZlY: oqHoarosele



(mesiBHbIe MeToabl PyHre-KyrtTel, merompl Po3enOpoka) m mHoromarosbie ((hopmyiibr
Qg epeHIMpoBaHus Ha3a).

26. A-ycTOoHYMBOCTh, L-yCTOMYMBOCTh MU MOHOTOHHOCTh. DYHKITUS YCTOMYMBOCTH W 00JACTh
YCTOMUYMBOCTU MeTOA0B PyHre-KyTThI.

27. JIu"elHple MHOTOIIIarOBBIE METOIEI.

28. UncnenHoe pemieHue kpaeBbix 3anad st O1Y. MeToasl pemieHus INHEHHBIX KPaeBbIX 3a/1a4
(METO/ YHMCIIEHHOTO TOCTPOEHUs OOIIero pelIeHHs, KOHEYHO-PA3HOCTHBIM METON MAJis
JUHEWHOTO YPaBHEHUSI BTOPOIO MOPSAKA, METO/I IPOTOHKH).

29. MeTonbl  pemieHWs ~ HEJIMHEHHBIX  KpaeBbIX  3adad  (METox  CTpeNbObI,  METOJ
KBa3WJIMHEAPU3ALIHH ).

30. PazHocTHbIE METO/IbI PELICHHS 3a]a4, ONMUChIBAEMbIX AU PepeHInanbHbIMU YPABHEHUSIMU B
YaCTHBIX MTPOU3BOAHBIX. METO/IbI MOCTPOCHUS alITPOKCUMHUPYIOIIHUX PA3HOCTHBIX YpaBHEHUMN
JUIsl YypAaBHEHHUM B YaCTHBIX MPOU3BOJIHBIX. ANIPOKCUMALINS, YCTOMYUBOCTD, CXOJAUMOCTb.

31. [IpueMbl wHccCeIOBaHUS PA3HOCTHBIX 3a/Ja4 HA YCTOWYMBOCTH. [IpMHIMI MakcuMywMma,
CHEKTPaJIbHBIN MPU3HAK yCTONYUBOCTH. [IpuHIIMT 3aMOPOKEHHBIX KOA(D(UIIUEHTOB.

32. UucneHHbIC METOBI PEIICHHS YPAaBHEHUH B YaCTHBIX MPOW3BOIHBIX THIIEPOOIIMYECKOTO THTIA
Ha IpUMEpPE YpaBHEHUs MIEPEHOCAa U BOJIHOBOT'O YPAaBHEHHUSI.

33. MOHOTOHHBIE Pa3HOCTHBIE CXEMBI.

34. Cuctembl nuddepeHIMaNbHbIX YPaBHEHUH B YaCTHBIX MPOU3BOJHBIX THIEPOOTUYECKOTO
THIA. XapaKTepUCTUKH, MHBapuaHThl Pumana. KoppekTHas MOCTAaHOBKA KPAaeBbIX YCIOBUUI
JUTSL CHCTEMBI YPaBHEHUHN C YaCTHBIMU MTPOU3BOJHBIMU THIIEPOOINYECKOTO THIIA.

35. UuciieHHbIE METOMBI  pEIICHHWS JUHEHHBIX YPaBHCHWH B YAaCTHBIX IPOU3BOJHBIX
napabonuyeckoro Tuma. SIBHas u HesiBHas cxeMbl. CxeMa Kpanka-HukonbcoH.

36. KBaswinHelitHOe  ypaBHCHHE TEIUIONPOBOJHOCTH, €ro cBoicTBa. KoHcepBaTHBHBIE
pa3HOCTHBIE cXeMbl. [I[premMbl MOCTPOEHNSI KOHCEPBATUBHBIX PA3HOCTHBIX CXEM.

37. Pa3HOCTHBIE CXEMBI JUIsl PEIICHUSI MHOTOMEPHBIX YPaBHEHHN TEIIONPOBOAHOCTH. [loHsATHE O
METO/axX paciierieHus. MeTo nepeMeHHbIX HalpaBJIeHUI.

38. HuciieHHbIE METO/IBI PEIICHHSI YPABHCHHUI B YaCTHBIX MPOU3BOJHBIX IIHIITHYSCKOTO THIIA.
Pa3nocTHas cxema “kpect” [UIsl YMCIEHHOTO pelieHus ypaBHenuit Jlamnaca, [lyaccona.

39. UtepanmmoHHble METOJABI IS YMCICHHOTO PENICHWS BO3HHKAIOMIMX CHCTEM JIMHCWHBIX
ypaBHeHUU. [IpyHIMN yCTaHOBNIEHUA ISl PELLICHUs CTAllMOHAPHBIX 33]1a4.

Cwm. [punoxenus Fall_FMBF.pdf u Spring_ FMBF.pdf
4. Kputepuu onleHMBaHUA

Onenka «otnuuno (10)» BeicTaBisgeTcss 00ydaroleMycCsi, €CIIU 3a CEMECTPOBYIO KOHTPOJIBHYIO
paboty HaOpano 20 u Gosiee 6aJITIOB U CpeIHSSI OLIEHKa 3a paboTy B cemecTpe He Hike 4,75;
Onenka «oTanyHO (9)» BBICTAaBISAETCS OOYYAIOLIEMYCs, €CIM 32 CEMECTPOBYIO KOHTPOJIBHYIO
paboty HaOpano 20 u Gosiee OayuIOB M CpefHss OIleHKa 3a paboTy B cemecTpe Oonbine 4,5, HO
Menblie 4,75;

Omnenka «oTaugHO (8)» BBICTABISETCS O0YYAIOIIEMYCs, €CITH 32 CEMECTPOBYIO KOHTPOJIBHYIO
paboty Habpano 20 u Gonee OaNIOB M CpeHss OLIEHKa 3a paboTy B cemecTpe Oombiie 4,25, HO
MeHbIe 4,5;

OlLlIeHKa «Xxoporio (7)» BbICTaBIseTcS OOydaroleMycs, €ciii 3a CEMECTPOBYIO KOHTPOJIbHYIO
paboty HaOpaHno 15 u Gosiee 0ayuIOB M CpeqHssA OIeHKa 3a paboTy B cemectpe Ooibiie 4,0, HO
Menblie 4,25;

OIlICHKa «XOopomio (6)» BBICTABISACTCS OOYYArOMIEMYCs, €CIIH 32 CEMECTPOBYIO KOHTPOJBHYIO
paboty HabpaHo 15 u Gonee OanIoB M cpeqHss OLIEHKA 3a paboTy B cemecTpe Oousbiie 3,75, HO
MensbIne 4,0,



orieHKa «xopomo (5)» BBICTABISIETCS 00ydYaromeMycsi, €CJii 3a CEMECTPOBYIO KOHTPOJIBHYIO
paboty HabpaHo 15 u Gonee GayIOB M CpenHss OLIEHKA 3a paboTy B cemecTpe Oonbiie 3,5, HO
MeHbIe 3,75;

OLICHKAa «YyJIOBJIETBOPUTEIBHO (4)» BBICTABIAETCS OOYy4alOUIEMYCs, €CIIH 33 CEMECTPOBYIO
KOHTPOJIbHYIO paboTy HabOpaHo 12 u Oonee OaioB M cpefHss OICHKa 3a paboTy B ceMecTpe
oobie 3,25, HO MeHble 3,5;

OILICHKA «YyIIOBJICTBOPUTEIHHO (3)» BBICTABISACTCS OOydYaIOMIEMYCs, €CIU 32 CEMECTPOBYIO
KOHTPOJIbHYIO paboTy HaOpaHo 12 u Ooznee OamioB M CpelHssl OLIEHKa 3a paboTy B ceMecTpe
6onpire 3,0, Ho MeHbLIe 3,25;

OLIEHKA «HEY/IOBJIETBOPUTEIHLHO (2)» BBICTABISIETCS 00YyJalOLIeMyCsl, €CII HE BBIIOJIHEH KaKOii-
HUOYIIb IYHKT Y4YeOHBIH NpOTrpaMMbl, HE CIaHBI JIAOOpaTOpHbIE PaOOTHl WM 33JaHus, HE
HalMcaHa CEMECTPOBast KOHTPOJIbHAast paboTa

5. MeTonnyeckne MaTepuaJibl, onpee/siionye Npoueaypbl OeHUBAHUS 3HAHUN, YMEeHMH,
HABBIKOB M (MJIH) ONBITA 1eATEJbHOCTH

3a4yeT MPOBOAMTCS MO UTOTAM TEKYIIEH YCIIEBAEMOCTH U CJAUH 33aJJaHNM, TaA0OPATOPHBIX U APYTHX
BUJOB paloT, MpelyCMOTPEHHbIX MPOrpaMMOM JUCHMIUIMHBI M IyTeM OpraHu3aluu

CIELUATLHOTO OMPOCa, MPOBOJUMOTO B YCTHOU U MUCbMEHHOU popme.

Bpems npoBeneHus NMCbMEHHON KOHTPOJIbHOM cocTaBiisieT 80 MUHYT.



OUO I'pymma [ 1|2 3|4 |5 | % | Onerka | Iogmuce

BapuanT 1
KonTtpousbHbIiil Boripoc: Omnpejeienne »)ectkoii cucrembr OV,

1. (5) dana mozens Issuca-Crorue (Davis-Skodje), onucbiBarormast mpocTpaHCTBEHHO-OHOPO/THBII
XUMUYECKUAN PEeaKTop .
’ i (t) = —y(t),
: —Dy1 () —yyi (1)
t) = —yya(t) + 2 !

yQ( ) ’ny( ) + (1+y1(t))2 ’
e v > 1 onpejessier KoapOUIMEHT KEeCTKOCTH cucTeMbl. /[y perrenust cucTeMbl ypaBHEHHIT
npuMensiercss A-ycToiIuBbIi OJHOKPATHO JUaroHaIbHO-HesIBHBI MeTo Pynre-KyTTor 4 mopsii-
Ka allpoKCUMAIlNK, 3aJJaHHbIi Tad/uieir byTyuepa:

1+« 1+«
2 2
1 _a l4a
2 2 2
—lga 1+4a —-1-2«a —1;"‘
1 1— L _1
62 3a? 62
2 cos(m/18)
rae o = T PaCHHC&Tb ITOKOMIIOHEHTHO BBIYMCJIEHHUE BCEX BCIIOMOI'aTEJ/IbHBIX BEKTOPOB

MeTOjIa U pacdeTHbie (DOPMYJIBI JIJIst KazK10ii KOMIIOHEHTDHI PEeIeHHs.
2. (4) Meroz Pyure-Kyrror 3aman tabureit Byraepa:

0| 1/2 1/2
1| -1/2 1/2
/2 1/2

NzBectrO, uT0 Meron sBisiercs A-ycroitauBbiM. fnsercs s on L-ycroitausbim? Ucnosb3ys
GYHKINIO yCTONINBOCTHU, ONPEIETUTh MOPSIOK AlIPOKCUMAIIMH METO/IA.

3. (5) IocrpouTs obiee perenne Kpaepoii 3agaqu st O1Y na cerke {z; : ©; = ih,h = 1/2,i =
0:2}:

4. (4) s perennst HemHeiHON KpaeBoil 3a1adu:
y'+2siny =0, y(0)=m, y(1)=3r/2

MIPEJJIOXKUTh Pa3HOCTHBIN MeTOJ 9eTBepPTOro mopsjaka ammnpokcumaruu. [loctponts ajaropurm
pellenud IoJay4YuBlIIeiicd CUCTeMbl HeJIMHEHHBIX YPaBHeHUN.

5. (3) Tlokazarb, 910 METO Yp 12— Yni1 = 0.25h(frnio+2fri1+ fn) uMeer obsacTh yeroitunsocry,
OTrpaHUIeHHYIO TTOPabOJIOoii.
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BapuanT 2
KonTpoabHblii Bonipoc: Onpejesienne A-yCTORYMBOCTH YUCICHHOIO METO/IA.
1. (5) st pertierunst KECTKON CHCTEMbI ypaBHEHUIA,

(1) = —y5 —epn(1 — v — 43),

yo(t) = yi — 3eya(1 — 4§ — u3),

npuMeHseTcs L-ycToiiuuBbIil JuaroHa/JibHO-HeABHbIN MeTo 1 Pynre-KyTTol, 3a/1anublii Tabsmreit
Byruepa:

1 1

1/3 | —=1/12  5/12
1 0 3/4  1/4
0 3/4  1/4

Pacrcarh TOKOMIIOHEHTHO BBIYHCJIEHIE BCEX BCIIOMOTATEIbHBIX BEKTOPOB MeTO/[a W PaCUeTHBIE
bOpPMyJIBI [Tt KaXK/I0ii KOMITIOHEHTBI PEITCHHUS.
2. (4) Banava Kommu qis cucremsr O/1Y

i =4ycos’t — bz, x(0)=1x"
g=x—"5y,  y(0)=y"

pemaercsa metosioM Pynre-KyTTor, 3agannoro rabmieit byrdepa:

0
3/4 | 3/4

|13 23

[Tpy KakuxX 3HAYEHMSAX IIara II0 BPEMEHHM 7T pelleHHe Pa3HOCTHON 3a1adu OyJeT CXOIUTLCS K
pemennto auddepeHImaIbHOM?

3. (5) IocTpouTs obiree perenne Kpaepoit 3agaqu 1yst O/LY na cetke {z; : ; = ih,h = 1/2,i =
0:2}:

@\
—~
&
~
|
w
QQ\
—
8
~
|
[\
8

—~~
—
~— —
l
N

4. (4) dna perenust HeJIMHEHHO KpaeBoil 3a1a4n:
y'—e V=0, y0)=1, y(1) =2

HOCTPOUTDL CJICAyIOIIee IPUOIIZKeHIe MeTOI0M KBasWInHeapu3allud. B KadecTBe HadaIbHOIO
IpUO/IMZKEeHNs B34Th § = 1 + .
5. (3) Haiitu obree perenue ypasuenus 9y, 1 + 3y, + Yni1 = 0.
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Bapuant 3
KonTposbHbIit Bonpoc: [lokazareb }KeCTKOCTH CUCTEMBI.

1. (5) Hdana momesns CemeHoBa Jijisi TEPMUYIECKOTO B3PbIBA:

de __ x -
Ear — YEXp [1+0.31z} Z,

e € < 1. /g permenusi cucrembl ypaBHeHuil npumensiercss metojt Jlobarro IIIC 2 mopsiika
AIIPOKCUMAIINN, 3aJJaHHbII Tadauneit byTyuepa:

0/]1/2 —1/2
1]1/2 1/2
/2 1/2

Pacnmcars IIOKOMIIOHEHTHO BBIYUC/IEHUE BCEX BCIIOMOTATEIBHBIX BEKTOPOB METO/IA U PACYeTHDIE
hopMyIIbI s KazK 0 KOMIIOHEHTBI PEIIeHUS.
2. (4) Merox Pynre-Kyrrot 3ajan Tabsureir Byruepa:

o]0 0 0
1/2 | 1/4 1/4 0
1|0 1 0
1/6 2/3 1/6

[Tokazarh, 9T0 METOJ, HE ABJSIETCA A-yCTONINBBIM.
3. (5) IosyunTsh pasHOCTHYIO CXeMy JJisl allllPOKCUMAINH KpaeBoil 3ajaqn B obmact 0 < x < 1
CO BTOPBIM TOPSIKOM TOYHOCTH:

Haiiti pemenne 3amaan na cerke {x; : x; = ith,h = 1/2,i=0:2}.
4. (4) s pemenns HeJimHeHON KpaeBoil 3a1a4u:

y'—e'=0, y(0)=1, y(1)=0.

MIPEJIJIOKUTH PA3HOCTHBIM METOJ1 YETBEPTOTO MOPSIKa AIIIPOKCUMAIIIN.
5. (3) Ommcarb aaropuT™M YUCJIEHHOIO MTOCTPOEHNUs OOIIEro pereHus Jijist CIeyomero audde-
PEHITNAIbHOTO yPaBHEHNU:

v+ (10 +2)y =2, 0<ax<10.
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BapuanT 4
KonTposbHbIil Bonipoc: YTo Takoe dbyHKIMsS YCTORINBOCTH MeTOIA !

1. (5) Jana mozesns Issuca-Crorde (Davis-Skodje), onmcbiBatonas mpocTpaHCTBEHHO-0THOPOHbII

XAMUAYCCKAN PeaKTop,
{m@)z—m@%

. —D)y1 () —yy2(t
a(t) = —ya(t) + Ot

e v > 1 onpejessier KodpOUIIMEHT KEeCTKOCTU cucTeMbl. /[jid perrenus cucteMbl ypaBHEHMT
npuMensiercss metol, Pajio ITA 3 mopsijka anmpokcuMaliu, 3aJaHHblil Tadbsmieir ByTdepa:

1/3 | 5/12  —5/12
1 | 3/4 1/4
\ 3/4  1/4

Pacnncarb TOKOMIOHEHTHO BBIUUCIEHHE BCEX BCIIOMOTaTEIbHBIX BEKTOPOB METO/[a U PACIETHbIE
bopMyIIBI [Tt KazK 0 KOMIIOHEHTBI PEIeHU.
2. (4) Meroz Pyure-Kyrror 3amana tabimia ByTaepa:

12 1/2 0
12| 0 1/2
12 12

Apnserca mu ganubii MeTos A-ycroianBbiM? L-ycToRInBBIM?
3. (5) HosyunTh pasHOCTHYIO CXEMy JiJisl AlllIPOKCUMAINU KpaeBoii 3aaun B obmactu 0 < x < 1
CO BTOPBIM ITOPAJAKOM TOYHOCTH:

y'(x) = (1+a)y(z) -

y(0) + 5y'(0)
y(1)

I
— o 8|

Haiitu pemenne 3amaun na cerke {x; : x; = ih,h = 1/2,i=0:2}.
4. (4) dng perenusi HeJIMHEHO KpaeBoil 3a1a4u:

y'—e'=0, y0)=1, y1)=2.

HOCTPOUTDL CJIAyIOIIee IPUO/IZKeHne MeTOI0M KBasWIMHeapu3allud. B KadecTBe HadaIbHOIO
IpUO/IMZKEeHNs B34Th § = 1 + .
5. (3) Haiitu obrmee pertienue ypaBHeHUs Yy, 1 — DY, + 64,11 = 0.
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Bapuant 5
KonTpousibHbIii Bonipoc: Ormpejennernne L-ycTORINBOCTH IUCTIEHHOTO METO/IA.

1. (5) Hana monens CeMeHOBa [JIsi TEPMUYECKOTO B3PHIBA!
de __ T _
€% = vexp [ — @

W= —yexp [ ]

rie € < 1. Jlyis pertennst cucrTeMbl ypaBHEHUI TPUMEHSETCS OJITHOKPATHO JIMaroHaIbHO-HEsIBHBIHI
meTost, Pynre-KyTrer 3 nopsijika anmnpokcuMariuu, 3ajannbiit Tadbsuieit ByTaepa:

VE+v3 | V/E+VE

2v/5 2v5

1 _ 3 V5+v/3

2 2v/5 2v/5
V5—v3 | 2-10v5  —17-10v5  V5+V3
2v/5 515 5v/15 2v/5

5
18

5
18

Ol

PaCHI/IC&Tb ITOKOMIIOHEHTHO BbBIYUCJICHHE BCEX BCIIOMOI'aTC/JIbHBIX BEKTOPOB METO/a U PaCYCTHLIE
dOpMYJIBI 1151 KayKI0ii KOMIIOHEHTBI PEIIeHMUS.
2. (4) Bamaga Komm jys cucremsr O/1Y

©=—xcost+y(l—sint), x(0)=2"

y=ux(1+sint) —ycost, y(0)=1",

Ha orpeske [0,7/2] pemaercsa merogom Pynre-Kyrrel, 3aannoro Tabuneii Byruepa:

oo o0
2/32/3 0
1/4 3/4

[Ipn Kaxkux 3HAYEHUSIX IIara 10 BPEMEHHU T pellleHre PAa3HOCTHOM 3a1adn OyJIeT CXOJAUTHCA K
pemrenuio aud depeHimanbHoi?
3. () IocrpouTs obIree pererne Kpaesoit 3aaaun st OJ1Y Ha cetke {x; : ; = ih,h =1/2,i =

0:2}:

() = —5y(e) ~ @
y(0) =1
Y1)~ y(1) = -1

4. (4) dna perenust HeJIMHERHO KpaeBoil 3a1a4n:
y' +2sin? =0, y(0)=mx, 9(1)=0.
5. (3) Uccnenosarh Ha ycToiunBoCcTh HesiBHBINA MeTon Muaa-Cumicona:

S(yn—H - yn—l) = h(fn—i—l + 2fn + fn—l)-
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BapuaHT 6

KoHTpoJibHBII BOIIPOC: ACHMITOTHIECKNN CMBICT YCTOWIUBOCTH.

1. (5) st pertieHnst KECTKON CHCTEMbI ypaBHEHUIA,
vi(t) = —yp — e (1 — i — v3),
Y5 (t) = yi — 3ea(1 — yi — v3),
npumensiercss metoj Pajio [A 3 mopsika anmpokcuMaruu, 3aaHubiit Tabureit ByTaepa:
0 |1/4 —1/4

2/3 | 1/4 5/12
1/4  3/4

Pacnmcarh IOKOMIIOHEHTHO BBIUMCICHAE BCEX BCIIOMOIATEILHLIX BEKTOPOB METOIA U PACUCTHBIC
hOpMYIIBI I KazK A0l KOMIIOHEHTBI PEIICHMS.
2. (4) Meroz Pyure-Kyrror 3aman tabiureit Byraepa:

0] 0 0 0
/2] 0 1/2 0
1 |1/2 1/2 0

[TokazaTh, 9TO METOJ| HE ABJIACTCH A-yCTOWINBBIM.
3. (5) HosyunTh pasHOCTHYIO CXEMy JIJIsI AIllIPOKCUMAIINU KpaeBoii 3a1aun B obsactu 0 < x < 1
CO BTOPBIM HOPSJIKOM TOYHOCTH:

Vo) = V@4 oo
2(0) +4/(0) = 1
y(1) =3

Haiitu pemenne 3amaqu na cerke {x; : x; = ih,h = 1/2,i =0:2}.
4. (4) st perennst HeJIMHeHON KpaeBoOil 3a1a4m

y'—e'=0, y(0)=1, y1)=2.

IIOCTPOUTH YUCJIEHHBIN METO/I, OCHOBAHHBII Ha METO/E CTPETbOBI.
5. (3) Omucarp ajropuT™M YHCIEHHOTO TOCTPOEHNUsT ODINEro pereHust [ caeayonero mudde-
PEHITNAIBLHOTO yPABHEHMS:

y' = (10+2)y =2z, 0<z<10.



