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AHHOTANMA

B mporpammy Kypca BKJIIOYEHBI OCHOBHBIC DPa3[eiibl BBIYUCIUTEIBHOW MAaTEeMAaTHUKU: DJIEMEHTBl TEOPHH
MOTPeNTHOCTeH, anmpokcuMalusi (QYHKIUH OJHOTO MEPEeMEHHOTO, YHWCIICHHBIC QJITOPUTMBI JIMHEHHOW
anreOppl, METOJ HAaMMEHBIIMX KBAJPaTOB, 3aJayd OC3yCIIOBHOW ONTHMHU3AIlMM W  BBEICHUE B METOIBI
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 mpuOIMKEHHOTO PEeLeHHsI HanboJiee pacpoOCTPaHEHHBIX 0a30BbIX TUIIOB MATEMAaTHUECKUX
3ajad;
2) UCTOYHHUKAX MOTPENTHOCTEN U METOAAX MX OICHKH;
3) MeTozax perIeHus peuIeHUs aKTyaIbHbIX IPUKJIaJHBIX 3a/1a4.

3agauu AU CHUILIHHBI

1) OcBoeHne Marepuajia OXBaTbIBarOICTO OCHOBHBIC 3a1a9U U METOAbI BBIYUCIIMTEILHON MaTEMaTHKH.

2) ¢dopmupoBaHME LEIOCTHOTO MPEACTABICHUS O YHCICHHBIX METOJAax pEIIEHUs 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

OIIK-1.1 CnocobeH aHanM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIYTH €€ PENICHHs

(bYHZ[aMeHTaHLHLIG 3HaHUA, [TOJTYYCHHBIC B

OIIK-1.2 CnocobeH CcTpOUTh MareMaTH4ecKhue MOJIeNH,
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTHI U OLICHKHA

CCTCCTBCHHLIX HAYK, U UCIIOJIB30BATH UX B

MPODECCHOHATBHOM MEATENBHOCTH OIIK-1.3 CnocoOeH ompenensts TpaHULbl TPUMEHUMOCTH

IIOJIyYEHHBIX PE3yJbTaTOB

[MK-3 CriocobeH BbIOMpATh U IPUMEHSTh [MK-3.1 3naer mpuHNUIEI pabOThl W AMANa30HbI PabOYMX
noaxozsiee 000py10BaHHEe, HHCTPYMEHTBI M |[TapaMETPOB HCIIOIB3YEMOT0 HayYHOTO 000pYy/IOBaHUS
METO/Ibl HCCIICI0OBAHUM IS peIlIeHHs 3a/1a4 B
n30paHHON MTPEIMETHOM 00JIacTH

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

B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HaTh:
OO6nacTh MpUMEHEHUs, TEOPETHUECKIE OCHOBBI, OCHOBHBIE TPHUHIIUIIEI, 0COOCHHOCTH U COBPEMEHHBIE
TEHJEHIIUHN Pa3BUTH METOIOB BbIUHNCIUTENbHON MaTEMaTHKH.

YMETh:
[IprMeHsAT, METOABl YUCIIEHHOTO aHaiu3a JUIsl TPUOIIKEHHOTO pelleHHs 3aj1ad B 00iacTé cBOEi
Hay4YHO-UCCIIeIOBATCILCKON PabOTHI.

BJIAJICTh:
[IporpamMmHBIME cpeficTBaMU pa3pabOTKH BBIYUCIUTEIHHBIX AITOPUTMOB U MPOrPaMM, CIIOCOO0aMU HX
OTNAJKHA, TECTUPOBAHUS M IPAKTUUYECKOM MPOBEPKU COOTBETCTBUSA PEAJIU30BAHHOIO AJFOPUTMA
TEOPETUYECKHUM OIICHKAM.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

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

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.




Tema (pa3nen) TUCIUTUTMHBI

Jlekrum | Cemunapsr | JlaGopar. paboTsr Camoct.
pabora

1 [IpenmeT BEIYMCIUTENBHOM MaTEMATUKHU. 4 4

) [Ipubnuxenne GyHKUMHA, 3aJaHHBIX Ha 5 5 15
JUCKPETHOM MHOXKECTBE

3 Pemenne CUCTEM JIMHEHHBIX 5 6 15
anreOpanyecKux ypaBHEHHUH

4 Uucnennoe nuddepeHuupoBanmue 5 5 15

5 UYuciieHHOE MHTErPUPOBAHNE 5 15
UucneHnele METO/IBI peleHust

6 OOBIKHOBEHHBIX T pepeHITanTbHBIX 6 4 15
ypaBuenuii (O1Y)
OOBIKHOBEHHBIC muddepeHanbLHbIe

7 2 2 9
ypaBuenus (OY). 3agaua Kommn.
[lonaTue o BapualMOHHO-PA3HOCTHBIX U

] IIPOEKLIMOHHBIX MeTozax 4 4 9
MpUOJIMKEHHOTO PEIICHUS] ypaBHEHUH B
YaCTHBIX IPOU3BOAHBIX.

9 O/1Y. KpaeBsbie 3aaun. 4 4 9

10 |3amaun Ha cOOCTBEHHbIE 3HAYCHHUS. 4 4 9
Pa3zHocTHBIE CXEMBI I ypaBHEHHH C

1 YaCTHBIMU MPOU3BOTHBIMHU. 4 4 9
ATIMpOKCUMAIIHS. YCTOM4YUBOCTD.
CxonumocCTb.
VYpaBHEHUSI M CHCTEMBbl ypaBHEHHH C

12 YaCTHBIMU MIPOU3BOTHBIMHU 4 4 9
rUnepOoINIecKOro THIIA.
YucnenHsle METO/IbI pelieHus

13 AUIUNTHYECKUX YPaBHEHHH C YaCTHBIMH 4 4 9
IIPOU3BOJHBIMHU.

14 MHoromepHble ypaBHEHHUSI C YacTHBIMU 4 4 12
[IPOU3BOJIHBIMU 1apabOJINYECKOTO TUIIA.

Nroro yacos 60 60 150

[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh

270 gac., 6 3a4.ef.

4.2.

Coneprxanne TUCIUIUIAHBI (MOMYJIs), CTPYKTYPHPOBAHHOE MO TeMaM (pa3iernam)

Cemecrtp: 5 (Ocennwii)

1. [IpenMeT BbIYUCTUTENBHON MaTEMaTHKH.

[Ipumepsl akTyanbHbIX (U3WYECKUX 3a7ad, NMPH PELICHUH KOTOPHIX NPHUMEHSIOTCS YUCIICHHBIC
METOJIBI: npoOJIeMbl  YIpaBIseMOro,
BO3HUKHOBEHHUSI M Pa3BUTHs THAPOAMHAMHUYECKHX HEYCTOMYMBOCTEH, MEPEeXol K Typ-OylIeHTHBIM
TEUCHHSIM; B3aMMOJIEHCTBHE Ja3€PHOTO U3IYUEHUS C BEIIECTBOM; 3a/1a41 BHICOKOCKOPOCTHOTO yaapa
0o0pa3oB C BO3-MYLIEHHBIMH  TOBEPXHOCTSIMH.

DneMeHTapHasi TEOpHs MOTPEITHOCTEN.

2. [Mpubnuxenne QyHKIMIA, 33JaHHBIX HA JMCKPETHOM MHOXKECTBE

HHEPLUHUATIBHOTO

TEPMOSIIEPHOTO

Crenuduka MaIIUHHBIX

CHHTE3a;

BBIYUCIIE-HUH.

3aJa4u



3amaua anreOpanueckod wuHTepnoisinuu. CylIecTBOBAaHWE W EAMHCTBEHHOCTH airedpanyeckoro
MHTEPIOJSIMOHHOTO MoJarHOMa. MHTepnomsiunonHslii noiauHoM B ¢opme Jlarpamka u B ¢opme
Heiotona. Ocrarounslii wieH uHTeprnoysiuud. MHTepnomsiuus no 4eObmuéBckuM y3inaM. OLeHka
MOTPEIIHOCTH MHTEPHONANUK A (QyHKUMH, 3aJaHHBIX ¢ ommuOkamu. KycouHO-MHOrouneHHas
unTepnosiuua. Muarepnomauus cronaiiHamu. *JlokanbHbele cruiaiiHbl. *CrutailHel ¢ (PMHUTHBIM
HocuteneM (B-crumaiiHer).

3. Pemenue cucteM JMHEHHBIX alNreOpanvecKix ypaBHEHUN

Hopmbl B KOHEUHOMEPHBIX IpocTpaHcTBax. OOyCIIOBIEHHOCTh CUCTEMBI JIMHEHHBIX alre0Opanyeckux
YpaBHEHUN.

HpHMLIe MCTOAbI PCHICHUA: MCTON Faycca, METOA Faycca C BBI60pOM TJIaBHOI'O 3JICMCHTA, MCTO
IPOTrOHKH 1A CUCTEM CIICIHUAJIbHOT'O BUJA.

HrepannoHHbBIE METOBI PEILIEHUS IMHEWHBIX CUCTEM. METO IPOCTHIX UTEPALIUIA.
Heo0xoauMoe, focTaTouHOE yCIOBHS CXOJMMOCTH METO/Ia MPOCTHIX uTepannii. Meton 3eiens.
*KanoHnueckas (opMa 3ancH JByXCIOWHOTO HTEPAlMOHHOTO METO/A.

*MeTozbl pelIeHus, OCHOBaHHbIC HA MUHUMHU3AINH (DYHKIIOHAJIOB.

*MeTox COnpsKEHHBIX TPAJUECHTOB.

*[Ipobnema moucka cOOCTBEHHBIX 3HAueHWM Marpuibl. *CTEneHHOW METOA sl BBIYHCICHUS
MaKCUMAaJIbHOTO COOCTBEHHOTO YHCIIA.

*MeTox BpamIeHWil IS MOWCKa COOCTBEHHBIX 3HAUCHHH CaMOCONPSHKEHHOH MaTpuibl. *Meton
0o0paTHOH uTepanuu.

[epeonpenencHHbIE CUCTEMBI TMHEWHBIX alreOpanvdecKux ypaBHEHUH.

4. Yncnennoe nuddepeHIpoBanme

[pocreitmme Gpopmynsl unciennoro auddepernupopanus. OLEHKa MOTPEITHOCTH.
5. UucneHHoe UHTErpUPOBAHUE

Ksanparypusie ¢popmynsr Hetotona—Korteca (mpsiMoyroiasHUKOB, Tpanennii, CUMIICOHA) U OLIEHKA UX
norpemHocTH.  KBagparypusie ¢opmynsr  T'aycca. *Meroabl BBIYMCIEHHS HECOOCTBEHHBIX
HMHTETPaJoB.

6. UucieHHble METOIBI pelieHns OOBIKHOBEHHBIX nTuddepeHuansabix ypasaenuit (OY)

Anmnpoxcumanusi, yCTOWYUBOCTb, CXOAUMOCTb. TeopemMa 0 CBS3HM allPOKCHMAILMH, YCTONYHMBOCTH,
CXOAMMOCTH.

[Ipocreitiine uucnennele MetoAbl pemenus 3agauu Komm must OJY. Mertoast Pynre—Kyrrer
pemennst O/1Y.

*Metonst Pynre—Kyrter B mpeacraBinenun bytuepa. *bapsepbr ByTtuepa. *DxcnoneHumanbHas
OLICHKA YCTOHYMBOCTH. *YCTOWYMBOCTh TPH pPA3IUUHBIX THIAX IIOBEIEHHS perieHus (Ha
YCTOMYUBBIX U «HE HEYCTOMUMBBIX)» TPACKTOPUsX). *OLEHKH MOTPEHIHOCTH U yIpaBICHUE AJIMHON
miara mpy YUCJIeHHOM HHTerpupoBaHuu cucteM O/1Y.

Cemecrtp: 6 (Becennuit)
7. O6bikHOBeHHBIC AU depennnanbupie ypaBaenus (OJY). 3agaua Komu.

[Monsatus o x€ctkux ypaBHeHusix u cucreMax OJIY. A-ycroituuBbie cxembl. yHKIUN U 001acTH
yCTOMUMBOCTH Hanbosee ynoTpeOUTEIbHBIX PA3HOCTHBIX CXEM.

8. IloHsiTHE O BapHALIMOHHO-PA3HOCTHBIX M MPOEKIHMOHHBIX METOAAX MPHUOIMKEHHOTO PEIICHHS
YpaBHEHUI B YaCTHBIX IPOU3BOAHBIX.

*[loHsiTHE O BapUALMOHHO-PA3HOCTHBIX W MPOEKLMOHHBIX METOAaX NPHUOIMKEHHOTO pPELICHUS
YpaBHEHHUI B YACTHBIX POU3BOAHBIX.



9. OL1Y. KpaeBbie 3aaun.

YucrieHHbIE METO/IbI PEIICHHS KPAeBBIX 3a/a4:

1) MeTo YMCIIEHHOTO TIOCTPOCHUS OOIIEro PEIICHUS;
2) METOJ IPOTOHKU;

3) MeTon CTPeNbObL;

4) MeToJ KBa3WJIMHEApU3aLlNH;

BapuanuonHssle METOZBL:

a) Putna;

0) lanépkuna;

B) UHTETPO-UHTEPIIOJISIIIMOHHBIN.

10. 3agaun Ha COOCTBEHHbIEC 3HAYCHUSI.
Hucnennele MeToAbl penieHus 3anauu Ltypma—IInyBuinis.

11. Pa3HOCTHBIE CXeMbl [UIsi ypaBHEHHH C YaCTHBIMH TNPOU3BOAHBIMHU. ATMPOKCHMAIIHS.
Veroiunocth. CXOAMMOCTb.

PasHOoCTHBIE CXEMBI 11 YPaBHEHHUM C YaCTHBIMHU IIPOU3BOAHBIMU. ATIITPOKCHU-MAIUS. YCTONUYHUBOCTb.
CxomumocTb. MeToapl MOCTPOCHHS AlMPOKCUMHUPYIO-IIMX PAa3HOCTHBIX cxeM. CreKTpalibHbIN
MPHU3HAK YCTOHYMBOCTH pazHocTHOU 3aa4un Kommm. [TpuHIMD 3amoposkeHHBIX K03 duiineHTos.

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

VpaBHEHHUS M CHUCTEMBl YPAaBHEHMH C YACTHBIMU IIPOM3BOAHBIMU T'MIIEpPOOINYE-CKOTO THUIIA.
XapakTepuCTHUECKHE CBOWCTBAa ypaBHEHMI. UMCIIEHHbIE METOABI PELICHUS YpaBHEHHMH IepeHoca,
BOJIHOBOTO YPaBHEHHS M CHUCTEM YpaBHEHMH *aKyCTHKH, *razopmHamMuku. KoppekTHas mocraHoBKa
HaYaJIbHBIX U KPAEBbIX YCIOBUH.

13. YucneHHbIe MCTOAbI PCIICHUS IJIUIUIITUICCKUX ypaBHGHI/Iﬁ C YaCTHBIMU MIPOU3BOJAHBIMU.

UucrieHHblE METOABI PEUIEHMS NIIUNTHYECKUX YPAaBHEHHMH C YAaCTHBIMHU IPOHU3-BOAHBIMU. MeTox
YCTAQHOBJICHUs Ul YUCICHHOTO PEIICHMs CTAllMOHAPHbIX ypaBHeHMH. *Koneunsie psinel Dypse.
Yenosus CXOIUMOCTH. *YeOBILIEBCKHIMA Habop HUTEPALMOHHBIX apameTpoB.
*[lomepeMeHHO-TPEYTOIbHBIN MeTOA. *MeTOon KOHEUHBIX 3JIEMEHTOB.

14. MHOrOMepHbIe ypaBHEHUS ¢ YaCTHBIMHU MPOU3BOJHBIMU TapabOIMYECKOr0O THIIA.

MHOFOMepHBIe YpaBHCHUA C YaCTHBIMHU HNPOU3BOAHBIMU napa60n1/1qecxor0 tumna. JIuHelHbBIE H
KBa3WJIMHEHHbBIE YpaBHCHHA. SIBHBIE W HESIBHBIC Pa3HOCTHBIC CXEMBbI, OCOOEHHOCTH HX
aJIFOpI/ITMH‘{eCKOfl pcain3anuu. OKOHOMUYHEIE MC-TOABbI. MGTO,Z[ I[pOGHBIX Iaros.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsl, OCHAIEHHAs TIEPCOHATIBHBIMU KOMITBIOTEPaMH, MYITbTHMEANANPOESKTOPOM U
9KpPaHOM.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. BBegeHnue B BRIYMCIUTENbHYIO MareMaTuky [ Tekcr] : yued. mocobue ass By3oB / B. C. Psabenbkuit
.— 3-e u3a., ucnp. u gon. — M. : ®uzmariut, 2008 .— 288 c.
2. Beenenwne B BeruucnuTenbHyo Gusuky [Tekcer] : [yueb. mocobue ans By3oB] / P. I1. dexpopenko ; mox
pen. A. U. JlobanoBa .— 2-e u3n., ucnp. u gomn. — Jonronpynusiii : Marennext, 2008 .— 504 c.



3. 12 nexnuii Mo BEIYMCIUTEIHLHON MaTeMaTHKe : BBOIHBIN Kypc [Teker] : yue0. mocodue st By30B / B.
. KocapeB .— 3-e uzn., uctp. u gon. — M. : ®uszmarknura, 2013 — 240 c.

4. Jlekumu 1o BBIYUCIIUTENBHOM 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 yisa By3oB / H. H. Kanutkun, E. A. Anprmaa .— M.
: Akagemus, 2013 .— (YuuBepcuterckuii yueOHuk. [Ipuknagnas Maremarnka u nHpopMaruka) .—

Ku. 1 : Yucnennsrit anamms. - 2013. - 304 c.

JomnonHutenbsHas auTeparypa

1. OCHOBBI BEIYHCITHTENBHOM MaTeMaTHKH [ TekcT] : yued. mocodue s BTy30B ; A0n. M-BOM BBICIIL U
cpen. cueu. oopazoBanust CCCP / b. I1. emunosuy, U. A. Mapon .— 4-e uzn.,ucnp. — M. : Hayka,
1970 .— 664 c.

®onp nuTeparypsl 6a30B0i Kadeaps

2. Xaiipep 9., Hepcerr C., Bannep I. Penienue o0bp1kHOBeHHBIX MU (HEepeHIInaNbHBIX YPaBHEHUH.
Hexectkue 3apaun. — M.: Mup, 1990. — 512 c.
3. Camapckuii A A., I'ynun A B. Hucnennsle metonsl. — M.: Hayka, 1989.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

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

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Kommunsaropsr u cpenpt pazpadorku C++, JAVA, FORTRAN, PYTHON.
9. MeTonuueckHe yKa3aHus 151 00y4aloMMXCsl 10 OCBOCHHMIO TUCHUILIMHBI (MOLYJIs)

CTyaeHT, u3ydaromuii Kypc JOJDKEH ¢ OJHOM CTOPOHBI, OBJIAAETh OOIIMM IMOHATHHHBIM amapaToM, a C
ZPYyToil CTOPOHBI, JOHKEH HAYUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUS Ha MPAKTHKE.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHON caMOCTOsATENbHOM paboThl cTyJeHTa. B nporpamme
Kypca OTBEIGHO MHHHMMAJIbHO HEOoOXoAuMoe BpeMms Uit paldoThl CTyOEHTa Hal TEMO.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

- YTEHUE U KOHCIIEKTUPOBAaHUE PEKOMEHI0BaHHOM JINTEPaTyphl,

- TpopaboTKy yueOHOro Marepuana (IO KOHCIIEKTaM JIeKLHUH, y4eOHOW W Hay4dHOH JuTeparype),
[IOATOTOBKY OTBETOB HA BOIPOCHl, IPEIHA3HAYEHHbIX JUISI CaMOCTOSATEJIBHOTO  M3Y4EHHS,
J0Ka3aTeNIbCTBO OTAEIBHBIX YTBEPHKACHH, CBOICTB;

- pelleHue 3aJad, MpeaaraeMbIX CTyAEHTaM Ha MPaKTHYECKUX 3aHATUSAX M B KauyeCTBE KypCOBOTO
3aJaHusl,

- IOArOTOBKY K IIPAKTUYECKUM 3aHITHUAM U 3a4ETaM.

PykoBOACTBO ¥ KOHTpOJb 3a CaMOTOSATENBHOW paboToil CTyleHTa OcyliecTBisieTcss B (opme
WHIUBUAYaIbHBIX KOHCYIBTAllHN.

[Tokazarenem BIaJeHNs] MATEPUAIIOM CIY>KUT YMEHHUE peIlaTh 3a1a4H.

BaxxHo 100UThCS HOHUMaHUA N3y4aeMOT0 MaTepuaa, a He MEXaHMYEeCKOTO €ro 3alIOMUHAHUSL.

[Ipu 3arpynHeHMH WM3y4YeHUS OTAEIBHBIX TEM, BOIIPOCOB, cliefyeT oOpamarbes 3a KOHCYIbTAUSIMH K
JIEKTOPY WJIM NIPENOoiaBaTeiio, BEAyeMy IPaKTUUECKHUE 3aHATHSL.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

HpO(l)I(lJIb MnoATrOTOBKMU: dusuka MEPCICKTUBHBIX TEXHOJIOTHI: AJIbTCpHAaTUBHAA SHCPTCTUKA, HAYYHOC

IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI
®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadeapa BIYUCITUTEIBHON QU3NKU

Kypc: 3

KBaJIMpUKALUS: GakanaBp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
5 (ocennwuil) - luddepeHnpoBanHblii 3a4€T

6 (Becennwii) - AuddepeHunpoBaHHbIN 3a4eT

Pa3zpadorunk: B.B. [lemuenko, 1-p ¢u3.-mMar. HayK, mpodeccop, npodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CriocobeH aHamM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CriocobeH npuMeHsTh HAMEYATD MyTH €€ PEIICHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B

OIIK-1.2 CpnocobeH CcTpOUTb MareMaTu4ecKhue MOAEIH,
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)

MPOU3BOAUTDH KOJIMUCCTBECHHBIC PACYCThI U OLICHKU

C€CTCCTBCHHBIX HAYK, U UCIIOJIb30BaTh UX B

MPO(ECCHORATBHOM MESTETBHOCTH OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH

MOJIYYCHHBIX PC3YJIbTATOB

[1K-3 CnocoOeH BbIOMpaTh U MPUMEHATH [IK-3.1 3naer npuHUOMIBI pabOTHl M AMANA30HbI PabOYMX
nozaxozsiee 000py10BaHHE, MHCTPYMEHTBI M |[TapaMETPOB MCIOIb3YEMOT0 HaAyYHOTO 000pyI0BaHUS
METO/IbI UCCIIEOBAHUH IS PELICHHS 3a]1a4 B
M30paHHON IpeAMETHOM 00IacTH

2. [Toxa3zaren oneHUBAHHUSI KOMIIETEHIINIT
B pe3ynbrare n3ydeHust AUCIUIUIMHBI « BeravicmuTenbHast MaTeMaTHKa» 00yYatonIUiCs JOIDKEH:

3HATh:
OO6sacTh NPUMEHEHHS, TEOPETUYECKHUE OCHOBBI, OCHOBHBIC NPHUHIIUIIBI, OCOOCHHOCTH U COBPEMECHHBIE
TEHACHLUUH Pa3BUTHUS METOJOB BBIUYUCIIUTEIIFHOW MaTEMaTHUKH.

yMeThb:
[IpyMeHsAT, METOAB!I YUCIEHHOTO aHaiIM3a IJisi NPUOIMKEHHOTO PELICHHs 3ajad B OOJIACTH CBOCH
Hay4YHO-HCCIII0BATEIBCKON paOOTHI.

BJIaJeTh:

[TporpaMMHBIMH CpeICTBaMH Pa3paOOTKU BBIYMCIUTEIBHBIX AJITOPUTMOB M IPOTPaMM, CIIOCOOaMHU UX
OTIAaJIKM, TECTHPOBAHHS W MPAKTUYECKOW MPOBEPKH COOTBETCTBHS PEATM30BAHHOTO aJITOPUTMA
TEOPETUYECKUM OIICHKaM.

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

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

cM. (aii.

Kpurepun onennBanus
cM. (aii.

5. MeTonuyeckne MaTepuaJbl, onpeaesiione NpoueIypbl OlleHNBAHUS 3HAHUIN, YMEHUH, HABHIKOB H
(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.



