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AHHOTANMA

[TepBast yacTh y4eOHOTO Kypca MOCBSIICHA MAaTEMAaTHYECKH CTPOTOMY 0OOCHOBAaHHIO YUCIICHHBIX MOAXOI0B K
pEIICHUI0 caMbIX pa3HOOOpa3HBIX 3ajad BBHICIICH Ma-TeMaTWKH Ha KOHKPETHBIX mpuMmepax. B Heil
pPaccMOTpPEHBI CIIeIy-IOIINE Pa3iesibl BEIYUCIUTEIEHON MaTeMAaTUKHU: 1) MOTPENIHOCTH, 2) CUCTEMBI JINHEWHBIX
areOpanyecKuX ypaBHEHUH BBICOKOTO MO-psAAKA, 3) YMCICHHBIE METOAbl PELICHUS yPaBHEHUH M CHCTEM
HENTU-HEHHBIX ypaBHEHUH, 4) npuOmmkeHne QyHKIMI B KOHCYHOMEPHBIX IMPOCTPAHCTBAX, BBEJCHUE B METO/IBI
MalHHOTO 00y4eHHs, 5) 4yucleHHOe uQQepeHIIMpOBaHUE U WHTETPUPOBaHHE, 6) UYUCICHHBIE METOJIbI
pemieHns OOBIKHOBEHHBIX IU(QepeHINATbHBIX ypaBHEHUI. BTopas WacTh Kypca MOCBSIIEHA H3YYCHHIO
YHCIIEHHBIX METOJIOB, UCTIOJIB3YEMBIX JUIS PELICHNS] YPAaBHEHUH B YaCTHBIX MPOU3BOJHBIX IMIIEPOOINIECKOTO,
SIUIMNTHYECKOTO M TapaboIMYeCKOro TUIIOB, B TOM YUCIIE MHOTOMEPHBIX.

B mpomecce u3ydeHuss MarepHalioB IEPBOM YacTH Kypca CTYACHT HPUOOpETaeT CIeNyIoNIHe HABBIKA MU
KOMIIETCHIINH:

- Hay4yHO OOOCHOBAaHHOE NpE/ACTaBlICHHE OO0 OCHOBHBIX YHCICHHBIX IOAXOAAaX K OIEHKE  BEIMYHHBI
MOTPEITHOCTH BBIYMCIICHHUH, K HAXOXKICHUIO PEUICHUI CHCTEM JIMHEHHBIX ypaBHEHHH BBICOKOTO IOPSIKA,
HEJIMHEHHBIX YPaBHEHWH W CHUCTEM HEIHMHEWHBIX ypaBHE-HUH, K NPUOIMKEHHIO (YHKIUH, 3aJaHHBIX B
KOHEYHOMEPHBIX MNpPO-CTpaHCTBaX, K Ju(depeHIMpoBaHHI0O W WHTETPUPOBAHUIO CETOYHBIX (YHKIHH, K
MOCTPOCHHUIO PEIICHHH 151 3a71a4 OOBIKHOBEHHBIX U (EepEeHITUAIBHBIX YPaBHEHUH;

- 3HaHMWA O crocobax aHanmm3a W oTOopa HambOosee dPPEKTHUBHBIX METOJOB PEIICHHUS KOHKPETHBIX 3ajad,
paccMarpuBaeMbIX B Kypce, U HX BO3MOXKHBIX 0000IIEHHSX;

- YMEHHE PEaM30BbIBATh YHCICHHBIC METO/IBI B BUJIC AJITOPUTMOB M IPOTpaMM JUIs NpuMeHeHus Ha DBM, ux
OTJIAJIKU M MOJTy4eHHsI TpeOyeMbIX JaHHBIX;

- YMEHHE KOHTPOIUPOBATh TOYHOCTh MONydaeMbIX Ha DBM 4YuC-IeHHBIX pPe3yJbTaToB.
1. lean u 3apa4un

Henp AucoMnInHBI
CdopmupoBarh y CTYIEHTOB CUCTEMAaTHUECKOE MTPECTABIECHHE O:
1) MeTomax MpuOIMKEHHOTO pelIeHus Haunbosee pacrpoCTPAaHEHHBIX 0a30BbIX THIIOB MaTeMaTHYECKUX
3a1ay;
2) UCTOYHUKAX MOTPELIHOCTEN U METO/IaX UX OLICHKH;
3) MeTonax peuleHns PeleHNs aKTyalbHbIX IPUKIAJHbIX 33/1a4.

33]13‘[1/[ JAUCHUIIINHBI

1) OcBoeHue MaTtcpuajia OXBATbIBAOIICTO OCHOBHBIC 3a/1a4W U MCTO/bI BBIYMCIIMTEIHEHONM MaTEMAaTHKH.

2) (I)OpMI/IpOBaHI/IC OCJIOCTHOTO MHNPCACTABICHUA O YHUCICHHBIX MCETOAAX PCHICHUA COBPCMCHHBIX
Hay4HbIX NPUKJIIAAHBIX 3aJ1a4.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 AnanusupyeT 3aaady, BRI 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO JJIsl PEICHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSTh CUCTEMHBIN MOAXO ISl pelIeHUs
IOCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbIE BapUaHTHl pPELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKJICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 Criocoben npuMeHsTh OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B HaMeyJaTh IMyTH €€ peleHUs

oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHI M OLICHKH




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

[MK-3.1 3naer npuHIOMIILI PabOTHI M JHANa3oHbl pabounx

MapaMeTpoB UCIOJIb3yEMOTO HayYHOTO 000pyI0BaHUS

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

OOnacTb MNPUMCHCHUSA, TCOPCTUICCKUC OCHOBbI, OCHOBHBIC ITPUHIIUIIBI, 0COOEHHOCTHU U COBpPCMCHHBIC

TCHACHIU PAa3BUTHUA METOL0B BBIYUCIIUTEIIbHON MaTEeMaTUKH.

YMETb:

[IpuMeHsAT, METOBl YMCIIEHHOTO aHaju3a JUis MPUOMMKEHHOTO pelIeHUs 3ajJad B o0NacTH cBoel

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

BJIAJIETh:

[TporpaMMHBIMH CpeaCTBaMH Pa3pabOTKU BBIYMCIUTEIBHBIX AJITOPUTMOB M MPOTPaMM, CIIOCOOaMHU HX
OTIAJIKH{, TECTHPOBaHUS W MPAKTUYECKOH IPOBEPKH COOTBETCTBUS PEANTM3OBAHHOIO aJITOpUTMa

TCOPCTUICCKUM OLICHKAaM.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

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

TpynoeMKoCTh O BUJaM Y4eOHBIX 3aHATHI, BKIIIOYas

CaMOCTOATCIIbHYTO pa60Ty, qac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 [IpenMeT BEIYMCTUTENBHON MaTeMaTHKU. 4 4
) [Mpubnuxxenne GyHKIWN, 3aJaHHBIX Ha 5 5 15
JUCKPETHOM MHO)KECTBE
3 Pemenne CUCTEM JMHEWHBIX 5 6 15
anreOpanyecKux ypaBHEHHUH
4 Uucnennoe nmuddepeHupoBaHue 5 5 15
5 UncneHHOe MHTETPUPOBAHIE 5 15
YucnenHsle METO/IbI peleHus
6 OOBIKHOBEHHBIX TuddepeHIanTbHbIX 6 4 15
ypaBHenuit (OY)
OOBIKHOBEHHBIE muddepeHnanbHbIe
7 2 2 9
ypaBuenus (OJ]Y). 3agaua Komu.
[lonsTue 0 BapualMOHHO-Pa3HOCTHBIX U
] MPOEKLMOHHBIX MeToax 4 4 9
NpUOIMKEHHOTO pEIIeHHsT YpaBHEHUH B
YaCTHBIX MPOU3BOAHBIX.
9 ONYV. Kpaessie 3aaun. 4 4 9
10 3agaun Ha COOCTBEHHBIE 3HAYEHU. 4 4 9
PasHocTHBIE CcXeMBI A ypaBHEHUH C
1 YaCTHBIMU IIPOU3BOIHBIMHU. 4 4 9
Anmnpokcumanus. YCTONYUBOCTS.
CxonumocTs.
YpaBHEHUSI W CHUCTEMBl YPAaBHEHUU C
12 |gacTHBIMH HPOU3BOAHBIMU 4 4 9
TUIMepOOINIeCcKOro THIIA.
UucneHnele METO/IbI peuieHus
13 |pnmaunOTHYEecKUX ypaBHEHUN C YaCTHBIMU 4 4 9
MPOU3BOJHBIMHU.




14 MHoromepHble ypaBHEHHS C YaCTHBIMH 4 4 12
MPOHM3BOIHBIMH MaPAOOIMYECKOTO THIIA.

Hroro yacos 60 60 150

IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 270 gac., 6 3ad.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 5 (Ocennuit)
1. IlpenMeT BBIYUCIUTENBHON MAaTEMaTHKH.

[Tpumeps! akTyanbHbIX (U3MUECKUX 3a7ad, NPH PEIICHUH KOTOPBIX IPUMEHSIOTCS UYUCIICHHBIC
METOJIBI: npoOJeMbl  yNpaBlIIEMOTO, WHEPUUAIBHOTO TEPMOSIICPHOTO CHHTE3a; 3a/Ja4d
BO3HMKHOBEHHUSI U Pa3BUTHS THAPOAMHAMUYECKHX HEYCTOWYMBOCTEH, MEpexon K Typ-OyJIeHTHBIM
TEYEHMSIM; B3aHMOJEHCTBHE JIa3€pHOI0 U3ITyUYEHHUS C BELIECTBOM; 3aJa4yll BEBICOKOCKOPOCTHOTO yapa
0o0pa3noB ¢ BO3-MyIIEHHBIMH MoBepxXHOCTSIMU. Crenupuka MaIIMHHBIX — BBIYHCIIC-HUH.
DneMeHTapHasi TEOPHUs OTPEIIHOCTEH.

2. [lpubnuxenne (yHKIMIA, 3aJaHHBIX Ha JUCKPETHOM MHOMECTBE

3agaya anreOpamdeckoit uHTepnoasiunu. CyIIecTBOBaHME M EIMHCTBEHHOCTh alreOpanydeckoro
WHTEPHOJSILMOHHOTO noauHoMa. MHtepnonsunonssiii nonuHoM B ¢opme Jlarpanxa u B dopme
Herotona. OcrarouHblii WieH WHTEpHONSNUU. MHTepronsuus mo 4yeObImEBCcKkuM y3nam. OneHka
MOTPELIHOCTH HMHTEPHONAUMN i1 (QYyHKIMHA, 3aJaHHbIX ¢ ommnOkamu. KycodHO-MHOTOWIEHHAas
uHTepnosnua. Matepnomsauus crnaiinamu. *JlokanbHbeie crutaiiHpl. *CrutalHel ¢ (PUHUTHBIM
HocureneMm (B-craiinsn).

3. Pemenue cucteM JUHEHHBIX anreOpanvecKux ypaBHEeHUN

Hopwmbl B KoHEYHOMEPHBIX NpocTpaHCcTBax. OOYCIOBICHHOCTh CUCTEMBI JTMHEHHBIX aJIre0pandecKux
YpPaBHECHHUI.

[psimbie mMetonsl pemenus: meton [aycca, merox ['aycca ¢ BHIOOPOM TIIABHOTO 3JIEMEHTa, METO[
MIPOTOHKH ISl CHCTEM CIIELUAIBHOIO BUAA.

I/ITepaI_II/IOHHBIG MCTOJbI PCIICHU JIMHCHHEIX CHCTEM. MeTO,Z[ MMPOCTBIX I/ITepaLII/Iﬁ.
HGO6XOI[I/IM06, A0CTAaTOYHOC YCJIOBUA CXOAMMOCTHU MCTOJA NPOCTBIX HTGpaL{Hﬁ. MCTOZ[ 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 IOWCKA COOCTBCHHBIX 3HAUCHHUU MaTpuIbl. *CreneHHOU METOA AJId BBIYHCIICHUA
MaKCHMAaJIbHOTO COOCTBEHHOrO YHCIIA.

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

[TepeonpeeneHHbIE CUCTEMBI IMHEWHBIX AITeOpanuecKuX YpaBHEHHH.

4. Yucnennoe nuddepeHnupoBanme

[Mpocreiimme Gopmynsl uncieHHoro audppepernnpoBanus. ONEHKa OTPEITHOCTH.

5. UncneHHOe HHTErPUPOBAHNE

Ksanparypubie popmynsl HetoTrona—Koteca (pssMoyroinbHUKOB, Tparnennii, CUMIICOHA) U OIIEHKa WX
norpemHoctd.  KBagparypueie ¢opmynsl  [aycca. *MeTonsl BBIYMCIEHHS HECOOCTBEHHBIX
HHTETPaJIOB.



6. UucrieHHble METO/BI pellicHusT OOLIKHOBEHHBIX Tu(depeHansHbix ypaBaenuit (O1Y)

Annpokcumanusi, yCTOH4YUBOCTb, CXOOUMOCTh. Teopema O CBA3M alllIPOKCUMALMHU, YCTOHYUBOCTH,
CXOAMMOCTH.

[Ipocreiimme unciaennsle MetoAsl pewmeHus 3agaun Komm ans OAY. Meronst Pynre—Kyrthi
pemenust OLY.

*Metonst Pynre—KyrTel B mpencraBiennun bytuepa. *Bapeepbl byruepa. *DkcrnoHeHIuMaibHas
OLICHKA YCTOWYMBOCTH. *YCTOWYMBOCTh NPW Pa3IUYHBIX THIAX T[IOBEIEHHUS pelieHus (Ha
YCTOWYMBBIX M «HE HEYCTOMYHMBBIX)» TPAGKTOPUAX). *OLEHKN HMOrPeIIHOCTH U YIPaBICHUE UIMHON
miara npy YUCJIeHHOM HHTerpupoBanuu cuctem OIY.

Cemectp: 6 (Becennuii)
7. O6bikHOBeHHBIC AU Peperunansupie ypasaenus (O4Y). 3agaua Komm.

[Tonsitus o xéctkux ypaBHeHusx u cucremax OIY. A-ycroitumBbie cxembl. OyHKIMH U 00JACTH
YCTOHYMBOCTH Haubolee yIoTPeOUTENbHBIX PA3HOCTHBIX CXEM.

8. IlonaTne 0 BapHAIIMOHHO-PA3HOCTHBIX M MPOEKLIMOHHBIX METOJaxX MNPHOIMKEHHOTO pPEIICHHS
YpaBHEHHUI B YACTHBIX NPOU3BOAHBIX.

*[lonaTHe O BapUALIMOHHO-PA3HOCTHBIX W MPOEKLUMOHHBIX METOAaX NPUOIMKEHHOTO PELICHUs
YpaBHEHUH B YaCTHBIX IPOU3BOAHBIX.

9. OL1Y. KpaeBbie 3amaun.

YucrieHHbIE METO/IbI PEIICHHS KPAeBBIX 3a/a4:

1) MeTo YMCIIEHHOTO IOCTPOCHUS OOIIETro PEIICHUS;
2) METOJ IPOTOHKU;

3) MeTon CTPENbObL;

4) MeTo KBa3WJIMHEApU3allNH;

BapuanuonHsle METOZBL:

a) Putna;

0) lanépkuna;

B) UHTETPO-UHTEPIOJISIIMOHHBIN.

10. 3agaun Ha COOCTBEHHbIEC 3HAYCHUSI.
Hucnennele MeToAbl penienHus 3anauu L typma—IInyBuinis.

11. Pa3HOCTHBIE CXeMbl [JIsI YpaBHEHHMM C YaCTHBIMH TIPOM3BOAHBIMHU. ATNPOKCHUMAIIHS.
VYeroiunocth. CXOAMMOCTb.

Pa3HOCTHBIE CXE€MBI 111 ypaBHEHUH ¢ YaCTHBIMU NMPOU3BOAHBIMH. ATNMPOKCU-MALHS. YCTOMYUBOCTb.
CxomumocTb. MeTofpl MOCTPOSHHS ammpOKCUMHUPYIO-IIUX Pa3HOCTHBIX cxeM. CrnekTpaibHbII
MPHU3HAK YCTOHYMBOCTH pazHocTHOU 3aa4un Kommm. [TpuHIMn 3aMmoposkeHHBIX K03 duiineHTos.

12. YpaBHEHUS U CHCTEMbI YPaBHEHUI ¢ YaCTHBIMU NPOU3BOAHBIMU TUIIEPOOIMUYECKOTO THIIA.

VpaBHEHUS M CHUCTEMBl YPAaBHEHMH C YACTHBIMU IPOM3BOAHBIMU T'HIIEPOOINYE-CKOTO THIIA.
XapakTepuUCTHUECKHE CBOWCTBAa ypaBHEHHI. UMCIIEHHBIE METOABI PELICHUS YpaBHEHHMH IepeHoca,
BOJIHOBOTO YPaBHEHMS U CHCTEM ypaBHEHHH *akycTuku, *razommHamuku. KoppekTHas mocTaHOBKa
HaYaJIbHBIX U KPAEBbIX YCIOBUH.

13. YucneHHbIe MCTOAbI PCIICHUS IJIUIUIITUICCKUX ypaBHGHI/Iﬁ C YaCTHBIMU MIPOU3BOJAHBIMHU.



YucneHHble METOIbl PEIICHUS DJUTMINTHYCCKUX YPaBHEHHMH C YaCTHBIMU MPOU3-BOIHBIMU. Metox
YCTaQHOBJICHUS Ul YMCICHHOTO pEIIeHHs CTalMOHApHBIX ypaBHeHH. *KoHewnbie psapl Dypbe.
Yenosust CXOIMMOCTH. *YeOBIIIEBCKHIA Habop UTEPAIUOHHBIX apaMeTpoB.
*[lonepeMeHHO-TPEYTOIbHBINA MeToA. *MeTox KOHEYHBIX 2JIEMEHTOB.

14. MHOFOMepHLIe YpaBHCHUA C YaCTHBIMU IIPOU3BOJHBIMHA napa60nnqec1<0r0 THIIA.

MHoromepHble ypaBHEHUS C YaCTHBIMHM IPOW3BOJHBIMM Hapaboiauyeckoro Tuma. JIuHelHble H
KBa3WJIMHEHHbIE YypaBHEHHs. SIBHbIE U HESBHBIE PA3HOCTHBIE CXEMbI, OCOOEHHOCTH UX
AITOPUTMUYECKON pean3alii. DKOHOMUYHBIE Me-TOIbl. MeTo IpOOHBIX I1aroB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHas aymuTopusi, OCHAIICHHAS TIEPCOHAIBHBIMU KOMITBIOTEPaMU, MYITBTHMEINAPOSKTOPOM U
9KPaHOM.
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7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

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

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Kommunsaropsr u cpensl pazpadorku C++, JAVA, FORTRAN, PYTHON.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIJINHBI (MO)_IyJ'lﬂ)

CryneHT, M3y4aronuil Kypc JOJDKEH ¢ OIHOW CTOPOHBI, OBJIAJICTh OOIUM TOHSATHIHBIM arIaparoMm, a C
JIPYroi CTOPOHBI, TOXKEH HAYUYUThCSI IPUMEHSATh TCOPETUUECKHUE 3HAHUA HA MPAKTHUKE.

VYeneniHoe ocBOoeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca OTBEIGHO MHUHHMAaJbHO HEO0OXoquMoe BpeMsi nisi paboTbl CTyneHTa Haj TEMOH.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

- YTEHUE U KOHCIIEKTUPOBAaHUE PEKOMEHI0BaHHOM JINTEPaTyphl,

- TpopaboTKy yueOHOro Marepuana (IO KOHCIIEKTaM JIeKLHUH, y4eOHOW W Hay4dHOH jauTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX JMJIS CaMOCTOSTEIbHOIO H3yuYeHMs,
JI0Ka3aTeNIbCTBO OTAEIBHBIX YTBEPHKACHH, CBOICTB;

- pelieHue 3aaay, MpeAjiaraéMbIX CTYACHTaM Ha MPaKTUYECKUX 3aHSITUSX U B Kauy€CTBE KypCOBOIO
3aJaHusl,

- [IOATOTOBKY K IMPAKTUYCCKUM 3aHATUAM U 3a4CTaM.

PykoBOACTBO ¥ KOHTpOJb 3a CaMOTOATENBHOM paboToil cTymeHTa ocymiecTeisieTcss B (opme
WHIUBUAYaIbHBIX KOHCYIBTAllHN.

IToka3zarenem BJIAACHUSA MATCPHUAJIOM CIIYKUT YMCHUC PCIIATh 3a1avu.
Baxmno I[O6I/ITBC$I MNOHUMAHUA U3y4acMOTIro MaTrepuajid, a HC MCXaHUYCCKOT0 €ro 3alilOMUHAHUA.

[Ipu 3arpynHeHMH W3ydeHUS! OTACIBHBIX TEM, BOIPOCOB, CIEAYET OOpaIlaThCs 32 KOHCYNBTAMSIMU K
JIEKTOPY WJIM NIPENoaBaTeiio, BEAYyIeMy IPaKTUUECKUE 3aHATHSL.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa NepCIeKTUBHBIX TEXHOJIOTUI: 3JICKTPOHMKA U KBAHTOBBIC TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
Kadeapa BEIYUCIUTEIBHON (PU3UKU

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

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

6 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

Pa3zpaGoTunk: B.B. Jlemuenko, a-p ¢us.-mar. Hayk, mpodeccop, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 Criocoben npuMeHSITh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnact (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH CcTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIC PACUETHl M OLICHKH

[1K-3 CnocoOeH BbIOMpaTh U IPUMEHATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEOBAHUH IS PELLICHHS 3a]1a4 B
M30paHHOW IPeAMETHOM 00IacTH

[IK-3.1 3naer npuHUMIIBI PabOTHI M JHana3oHbl paboumx
[apaMeTpoB MCIOIb3YEMOT0 HaAyYHOTO 000pyI0BaHUS

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEH U

B pe3ynbrare u3ydeHust AUCIUIUIMHBI « BeravicmuTenbHast MaTeMaTHKa» 00yJatoIUiCs JOIDKEH:

3HATb:

OO0sacTh NPUMEHEHHS, TEOPETUUYECKUE OCHOBBI, OCHOBHBIE NPHHIUIBI, OCOOCHHOCTH M COBPEMEHHbIE
TEHACHUUH Pa3BUTHUS METOAOB BBIUYUCIIUTEIILHOW MaTEMaTHUKH.

yMeTh:

HpI/IMeHSITL METOAbI YHCIICHHOI'O aHaJinu3a I HpI/I6J'II/DKeHHOFO pelcHuda 3a41a4 B 00IIacTH CBOEH

Hay4YHO-HCCIIEI0BATEIBCKON paOOTHI.
BJIA/IeTh:

[TporpaMMHBIMH CpeICTBaMH Pa3paOOTKU BBIYMCIUTEIBHBIX aITOPUTMOB U MIPOTPaMM, CIIOCOOAMHU UX
OTJAJIK, TECTHUPOBAHHS M NPAKTHUECKOM IPOBEPKH COOTBETCTBHUS PEATN30BAHHOTO aJITOPUTMA

TCOPCTUYCCKHUM OIICHKAM.

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

cM. (aii.

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

o0yuyarommxcst
cM. (aii.

Kpurepun onennBanus
cM. (aii.

5. MeToguueckue MartepuaJibl, onpeaeJasaiomue nmpouecaypbl OucHUBaHUA 3Haﬂﬂﬁ, yMeHHﬁ, HaBBIKOB U

(W) onbITA AESATEJILHOCTH

cM. (aii.




3. IlepeyeHb THNOBBIX KOHTPOJIBHBIX 33JaHUH, HCIOJb3yeMbIX ISl OLEHKH 3HAHUIA,
YMEHUil, HABbIKOB

[IpomexxyrouHas aTTecTanus 10 AUCLHUIUIMHE «BBIYMCIUTEIbHAS MAaTEMATUKA» OCYLIECTBIIAETCS
B ¢opme audpdepennupoBanHoro 3avera. {uddepenunpoBannblii 3a4eT MPOBOAUTCS IO
UTOTaM TEKYIIEH yCIeBaeMOCTH M CIayd 3aJaHuii, J1a00paTOpPHBIX M JPYrUX BUIOB PadoOT,
IIPEAYCMOTPEHHBIX IIPOrPAMMON JUCHUIUIMHBI UM IIyTEM OPraHM3alyy CIELUaIbHOTO ONpoca,
IIPOBOJIMMOIO B YCTHOM WJIM TUCBMEHHOM (hopMe.

IlepeyeHb KOHTPOJIBHBIX BOIPOCOB:

1.
2.
3.

o N

10.

11.

12.
13.

14.
15.
16.

17.
18.
19.
20.
21.

22.

23.

24.
25.

Crienn(vka MaTUHHBIX BBIYUCIICHUN.

Uto Takoe MamuHHBIHN 31ciiioH? Kak 3Ta BeMurHa CBsi3aHa ¢ KOHEYHOM JTTMHOW MaHTUCCHI?
DNEeMEHTBl TEOpUU TIOTPEITHOCTeH. AOCONIOTHasT W OTHOcuTenbHas omubku. Kak
SBOJIIOIIMOHUPYIOT ~ MOTPEIIHOCTH TMPU  BHINOJHEHUHU apUPMETUUYECKUX  OTNepanuii?
[lorpemHocTs  BbIUMCIIEHUS (QYHKIMM OT BEJIMYMHBL, 3aJaHHOW ¢  aOCONIOTHOM
MOTPEITHOCTHIO.

UYucnenHoe nudepeHIpoBaHue. [Tpocreitmue bopmyIbl YHCIIEHHOTO
muddepentiupoBanusi. OLEHKA MOTPENTHOCTH (OPMYNT YUCICHHOTO IuddepeHrmpoBanms.
OnTUMaTBHBIN 1Iar YUCICHHOTO Mu(QepeHITpOoBaHNUS.

BriBog popmynbl uncneHHoro audgepeHIpoBaHus C MOMOIIBI0 METOa HEOIPeIeIeHHbBIX
K03 (HULIHEHTOB.

Pemenne cuctem nuHeHHBIX anrebpandeckux ypaBHeHui. [Ipsmbie metonpl: ["aycca, ["aycca
¢ BBIOOPOM TJIaBHOTO 3JIE€MEHTA.

OO0ycnoBIEHHOCTh MATPHIIBI TMHEHHOW CHCTEMBI.

OneHka NorpenHoCTy MPSIMBIX YUCICHHBIX METO/IOB PEIlIEHHS allreOpandyeckux CUCTEM.
HrtepanimoHHbIe METOIbI PELICHUS TMHEUHBIX CUCTEM. MeTo MpOCThIX UTEPALIUid, METOT
3eiens, METOl BEpXHEU peslakCalluH.

[Tpob6rema moncka coOOCTBEHHBIX 3HAYEHHUI MaTPUIIbl. METO T BpalieHU 115 TOMCKa
cOOCTBEHHBIX 3HAYCHHI CaMOCOIPSHKEHHON MaTPUIIBL.

3anaua anredpandeckoil unTepnossuu. CyliecTBOBaHUE U €IMHCTBEHHOCTD PEIICHUSI.
HNuTtepnionsaiuonHslid mosimHOM B popme Jlarpanxka u B hpopme HproToHa.

OneHka NorpenHoCTH HHTEPIIONISALUOHHBIX (OPMYIT, OCTATOYHBIN YJIEH MHTEPIOJISIUN.
Oynknusa Jlebera, koncranrta Jlebera. OneHKa NOTPEIIHOCTA HHTEPIOJIAINH IS QYHKITUH,
3aJJaHHBIX C OMIMOKAMH.

OnTumanbHbIi BBIOOp y3710B HHTEposuu. [lomnaom YeObimépa.

Crutaitael. aTepnionsuums crijiaiiHaMH.

UucnenHnoe unrerpupoBanue. [Ipocreiimme kBagpatypabie Gopmybl (IPSIMOYTOJIbHUKOB,
Tpaneuuii, CHMIICOHA) U OLIEHKA UX MOTPEIIHOCTH.

Ksanparypusie ¢popmynsl ["aycca.

MeTo 16l TPUOTMKEHHOTO PELISHUS] HETUHEHHBIX alre0panyecKux ypaBHEHHI.

[TpuHIMT cKUMAIOMINX 0TOOpaxeHui. MeTo 1 mpocToi uTeparum.

Meron Herotona. Teopema 0 KBagpaTUYHOM CXOAUMOCTH MeTtoaa HproToHa.

Uucnennsle  METONABI  pemieHUs  3amgauyn  Komm  ams cucteM  OOBIKHOBEHHBIX
middepennnanbubix ypasHenuilt (OY). Ilpocreifmne yncneHHble METOABI (SIBHBIH METOJ
DOlinepa, HEIBHBIM MeTO1 Diiepa, METo ] Dilliepa ¢ IepecUeToOM).

Anmnpokcumanusi, yCTOMYMBOCTh, CXOJUMOCTh. Teopema O CBSI3M aNNpOKCHUMAIUH,
YCTOMUMBOCTH, CXOJIUMOCTH.

Meroast Pynre—Kyrtel pemenust cucrtem OJlY. YcroiunBocts metonoB PyHre—KyrThl.
DKCNOHEHIMAIbHAs OLIEHKA YCTOMYMBOCTH, YCTOMUHUBOCTD MPHU PA3TUYHBIX TUIIAX TOBEICHUS
penieHus (Ha yCTOMYMBBIX U «HE HEYCTOUUYUBBIX» TPACKTOPHSIX).

IIpaBuiio PyHre oneHky OrpenHoCTH.

[Tonsitne sxectkoi 3amaun Komm naas cucteM OOBIKHOBEHHBIX auddepeHITnanibHbIX
ypaBHeHui (OKC O/1Y). MeToibl unciaeHHOTro pemenus xecTkux cucreM OJ1Y: oqHomarosele



(mesiBHpie MeToabl PyHre-Kyrtel, metonmer Po3enOpoka) u MHOromaroBbie ((popmymbl
maddepeHnpoBaHus Ha3am).

26. A-yCTOWYHBOCTh, L-yCTOMYMBOCTE U MOHOTOHHOCTh. DYHKIMS YCTOWYMBOCTH M 00JaCTh
yCTOMYHUBOCTHA MeTOA0B PyHre-KyTThl.

27. JlnHelHbIe MHOTOIIIArOBBIE METO/IBI.

28. UucnenHoe penreHre kpaeBbix 3ama4 st OJ1Y. Meroapl penieHust THHEHHBIX KPaeBbIX 3314
(METo] YMCIEHHOTO IOCTPOCHHUS OOIIEro peleHusl, KOHEUHO-Pa3HOCTHBIM METOJ s
JMHEMHOTO ypaBHEHUS BTOPOTO MOPSIIKA, METOJ IPOTOHKH).

29. Metonpl  pemieHHs ~ HEIMHEHHBIX  KpaeBbIX  3amad  (METOJ  CTpenbObl, METoX
KBa3WJIMHEApU3aIUH ).

30. Pa3HOCTHBIE METO/IbI PEUICHUS 3a/1a4, OMHUCHIBAEMBIX IH(QepeHInaTbHBIMA YPaBHEHUSMH B
YaCTHBIX NMPOU3BOIHBIX. METO bl MOCTPOEHHUS allIIPOKCUMUPYIOLIUX PA3HOCTHBIX YPABHEHUM
JUIS YpaBHEHUH B YaCTHBIX MTPOU3BOIHBIX. ANIIPOKCUMAIINS, YCTOMYHUBOCTh, CXOIUMOCTb.

31. [IpueMbl HcCIEOBaHUSI PA3HOCTHBIX 3a/lad4 Ha YCTOWYHMBOCTH. [IpWHIMI MakcuMmyMma,
CHEKTPAJIBbHBIM MPU3HAK ycTONYMBOCTU. [IpUHIINIT 3aMOPOKEHHBIX KOIPPUIIMEHTOB.

32. YucneHHBIE METO/IBI PEIICHUS] YPAaBHEHHH B YaCTHBIX MTPOU3BOIHBIX TUIIEPOOIMIECKOTO TUTIA
Ha IpUMepe YpaBHEHMsI IEPEHOCa U BOJIHOBOTO YpPaBHEHHS.

33. MOHOTOHHBIE Pa3HOCTHBIE CXEMBI.

34. Cucremsl muddepeHInanbHbIX YpaBHEHHH B YaCTHBIX MPOW3BOJHBIX THIIEPOOIUIECKOTO
TUIA. XapakTEPUCTUKN, UHBapuaHThl Pumana. KoppekTHas mOCTaHOBKa KpaeBbIX YCIOBHM
JUISL CUCTEMBI YPAaBHEHUHN C YaCTHBIMU ITPOU3BOJHBIMU THIIEPOOTNUECKOTO THIIA.

35. UncieHHbIE METOABI pEIIeHHs JIMHEHHBIX YpPaBHEHWH B YAaCTHBIX IPOW3BOJIHBIX
napabosmyeckoro tumna. SIBHas u HesiBHas cxeMbl. Cxema Kpanka-HukonbcoH.

36. KBasunuHeliHOe  ypaBHEHHE  TEIUIONPOBOJHOCTH, €ro cBoicTBa. KoHcepBaTHBHBIC
pa3HOCTHBIE cXeMBbl. [IpreMBbl TOCTPOEHNST KOHCEPBATUBHBIX PAa3HOCTHBIX CXEM.

37. Pa3HOCTHBIE CXEMBI JUIs PELLICHHUs] MHOTOMEPHBIX YpaBHEHUH TEIIONPOBOAHOCTH. [loHsATHE O
METO/IaX pacuierieHus. MeTo nepeMeHHbIX HalpaBJICHUH.

38. UncreHHble METObI pelIeHUs] YPaBHEHUH B YACTHBIX IIPOU3BOJHBIX JUIUITUYECKOIO THIIA.
Pa3zHocTHas cxema “kpecT’”’ AJisl YMCICHHOTO penieHus ypaBHeHui Jlamiaca, [lyaccona.

39. UtepanimoHHble METOJbl JJIi YHMCICHHOI'O PpEIIEHUs BO3HUKAIOIIMX CHUCTEM JIMHEHHBIX
ypaBHeHuN. [IpuHIUI yCTaHOBIICHU Ul PEILICHUS CTALIMOHAPHBIX 3a/1a4.

4, Kputepuu onleHUBaHUA

Onenka «otin4Ho (10)» BeIcTaBIIETCS 00YYaAIOLIEMYCs, €CIIN 32 CEMECTPOBYIO KOHTPOJIbHYIO
paboty Habpano 20 u GoJee OaIIoB U CpeAHssl OIIEHKA 3a paboTy B ceMmecTpe He Huxe 4,75;
Onenka «omIMYHO (9)» BBICTaBIsAETCS 00yUarOIEMycsl, €CIIU 32 CEMECTPOBYIO KOHTPOJIbHYIO
paboty Habpano 20 u Oosee 6aUIOB U CpedHss OlleHKa 3a paboTy B cemecTpe Oosbiie 4,5, HO
MeHblIe 4,75;

OneHka «oTaM4YHO (8)» BBICTABIIAETCS OOYYaIOLIEMYCs, €CIM 32 CEMECTPOBYIO KOHTPOJBbHYIO
paboty HabpaHo 20 u Gojee OaIoB U cpelHss OLIEHKa 3a paboTy B ceMecTpe Ooiblie 4,25, HO
MEHBbIIE 4,5;

OlleHKa «xopomio (7)» BBICTaBIsAETCS OOydaromeMycs, €clid 32 CEMECTPOBYIO KOHTPOJIbHYIO
paboty HabOpaHo 15 u Gosiee GanyoB U CpeAHss OLIEHKa 3a paboTy B cemecTpe Ooubie 4,0, HO
MeHbIIe 4,25;

OlLIEHKa «xopomio (6)» BBICTaBJISETCS OOy4alolleMycs, €Clid 332 CEeMECTPOBYIO KOHTPOJIbHYIO
paboty HaOpaHo 15 u Gosee O6anoB U cpenHss OIEHKa 3a paboTy B cemecTpe Oosbiie 3,75, HO
MeHsbIe 4,0;



OILIEHKa «XOpomIo (5)» BBICTAaBIIsIETCS OOydaromeMycs, €Clid 3a CEMECTPOBYIO KOHTPOJIBHYIO
paboty HaOpaHo 15 u Gosiee OayIOB M CpelHsIs OICHKA 3a paboTy B cemecTpe Ooibiie 3,5, HO
MeHble 3,75;

OILIGHKA «YyJIOBJIETBOPUTEIHHO (4)» BBICTaBIsICTCA OOyYaromemMycs, €cilid 32 CEMECTPOBYIO
KOHTpPOJIbHYIO paboTy HaOpaHo 12 u Oosiee OamyioB M CpelHss OLIEHKA 3a paboTy B ceMecTpe
6oumpre 3,25, Ho MeHbIIe 3,5;

OLICHKA «YyJIOBJETBOPUTENBHO (3)» BBICTABISAETCS OO0yYaroIEeMycCsl, €ClIU 3a CEMECTPOBYIO
KOHTpPOJIbHYIO paboTy HaOpaHo 12 u Oosiee OamsioB M CpelHss OLIEHKA 3a paboTy B ceMecTpe
6omnpire 3,0, HO MeHbIIe 3,25;

OIIEHKA «HEY/IOBJIETBOPUTEIHHO (2)» BBICTABISIETCS 00ydJaromeMycs, €CIM HE BBIMOJIHEH KaKO-
HUOYAb MYHKT Yy4eOHBbIN NporpamMMbl, HE CIaHbl JJabOpaTOpHble padOThl WM 3a/aHus, HE
HaI#caHa CEMECTPOBasi KOHTPOJIbHAs paboTa

5. MeToauveckne MaTepuaJibl, ONpeaesonye npoueaypbl OlieHUBAHUA 3HAHUMH, YMEHUH,
HABBIKOB M (WJIM) ONBITA 1eATeIbHOCTH

JudbdepeHninpoBaHHBIN 3a4€T MPOBOJAUTCS 11O UTOTAM TEKYIIIEH YCIIEBAEMOCTH U CAA4UH 3aJIaHUM,
a0OpaTOPHBIX U JAPYTrUX BUIOB pabOT, MPEAYCMOTPEHHBIX MPOrPAMMON JUCIHUIUIMHBI U MTyTeM

OpraHM3aIiK CIEeHHaIbHOTO ONPOCca, TPOBOAUMOTO B YCTHOM U MUCBMEHHOU (popme.

Bpewmst npoBeieHns MICbMEHHOW KOHTPOJIBHOM cocTaBisieT 80 MUHYT.



