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AHHOTANMA

Kypc mocesmen mpo0nemaM pemieHHs NPUKIAIHBIX MaTeMaTH4eCKHUX 3a/lad Ha KOMIIbIOTepe: pa3palboTke
BBIUMCIIUTENBHBIX ~ QITOPUTMOB M HM3Y4YeHHI0O HX CBOHCTB. CTygeHTaM HeoOXoauMo — o0jajnaTh
(u3MKO-MaTeMaTHIEeCKOM MOArOTOBKON mepBbIX AByX jJer M®OTU, umerh mpencTaBicHUs O HEIWHEHHBIX
YpaBHEHUSIX U CHCTeMaX, OOBIKHOBEHHBIX In((epeHUUaIbHBIX YypaBHEHUAX, psaax Teiopa, cBodcTBax
OIepaTopoB, JAEHCTBYIONIMX B JIMHEHHBIX NPOCTPAHCTBAX, OMHMCAHUM (U3MUECKUX SBICHUH CHCTEMaMH
Qg QepeHIMaTbHBIX YPaBHEHUH, UMETh Ha4yaJIbHbIE HABBIKH MTPOrPAMMHUPOBAHUS U pabOThI C JAHHBIMH.

ITocme 06y‘leHI/I$[ Yy CTYACHTOB HOABATCA CJICAYHOIINC HABBIKU:

- 3HAHWE OCHOBHBIX YHCIEHHBIX METONOB nuddepeHInpoBaHns, HHTCTPUPOBAHUS, WHTEPIIOIUPOBAHHUS
JIAHHBIX,

- TIOHMMaHWe TPUHIMNOB pemeHus 3amaun Komwm wu  KpaeBol 3amauM A OOBIKHOBEHHBIX
Qg QepeHanbHbIX YpaBHEHUH,

- YMCHHC UCCJIICA0BATb U3YYCHHBIC MCTOAbI Ha CXOAUMOCTD, AIlIIIPOKCUMALIUIO U yCTOﬁ‘IHBOCTB,
- YMCHHC CpaBHHUBATH YUCIICHHBIC MCTOJAbI 1 BBI6I/IpaTI> HO,Z[XO,I[HH_[I/Iﬁ nona 3aaauvy,

- YMCHHC IIPOrpaMMHUPOBATh U3YUCHHbBIC YHMCIICHHBIC MCTO/bI,

- YMCHHUC UCKATb OIINOKU B PCaIM30BAHHBIX AJITOPUTMAX]

- YMCHHC pCIIATh (I)I/IBI/IIIGCKI/IG 3aga4yd, HadyuvHasid C OINCaHHuA B OOBIKHOBEHHBIX ,I[I/I(l)(bepeHLII/IaJ'ILHLIX
YpaBHCHHUAX U 3aKaHYMBasA KOJIMYCCTBCHHBIM PCILICHUCM.

1. lean u 3apa4un

Henp AucoMnInHBI
CdopmupoBarh y CTYIEHTOB CUCTEMAaTHUECKOE MTPECTABIECHHE O:
1) MeTomax mpuOIMKEHHOTO pelIeHUs: Hanbosee pacpoCTPAaHEHHBIX 0a30BbIX TUIIOB MaTeMaTHYECKUX
3a1ay;
2) UICTOYHUKAX MOTPELUIHOCTEN U METO/IaX UX OLICHKH;
3) MeTonax peuleHns PeeHNs aKTyalbHbIX IPUKIAJHBIX 33/1a4.

33]13‘[1/[ JAUCHUIIINHBI

1) OcBoeHue MaTtcpHajia OXBATbIBAOIICTO OCHOBHBIC 3a/1a91 U MCTO/bI BBIYMCIIMTSIHHONM MaTEMAaTHKH.

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

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
MNPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.1 Ananusupyet 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 331a41

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

OIIK-1.1 CrocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

(dyHIaMEHTaIbHbBIC 3HAHUS, MOJTyYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

podeCcCHOHAIBHOMN JIeTeIBHOCTH

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

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH I[K-1.1  Bunageer  ¢yHAaMEHTANBHBIMH  TOHSATHSIMU,
Hay4HbIEC SKCTICPUMEHTHI (B U30paHHON 3aKOHAMU U TEOPUSIMHU COBPEMEHHON (U3NKU

MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
UCCIIeJOBAaHUS

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)




B pesynbTrare 0cBOEHHS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HaTh:
OO0sacTh NPUMEHEHHS, TEOPETUUYECKUE OCHOBBI, OCHOBHBIE NPHHIUIBI, 0OCOOCHHOCTH M COBPEMEHHbIE
TEHACHLUUH Pa3BUTHUS METOJOB BBIUYUCIIUTEIILHOW MaTEMaTHUKH.

YMETh!
[IpyMeHsAT, METOABI YMCIIEHHOTO aHaju3a Uil NPUOMMKEHHOIO pelIeHusl 3ajad B 00JacTu CBOeH
Hay4YHO-HCCIII0BATEIBCKON paOOTHI.

BJIaJIETh:
[IporpamMmmHBIME CcpeacTBaMu pa3pabOTKH BBIYUCIUTENBHBIX aJTOPUTMOB M IPOTrpaMM, CIIOCO0aMH UX
OTIa[KU, TECTUPOBAaHMS M IPAKTHYECKOW IIPOBEPKM COOTBETCTBHUS PEaIM30BaHHOIO aJIrOpUTMa
TEOPETHYECKHUM OLIEHKaM.

4. Coep:xanue TUCUMILIUHBI (MOIYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTh
pabora
1 [IpenmMeT BEIYUCIUTENBHOM MATEMATUKHI 4 4
) OyHKUMHU, 3aJaHHBIE Ha JUCKPETHOM 5 5 15
MHOJKECTBE
Mertoubl CLIEHUs HEJIMHEWHBIX
3 AP 5 6 15
ypaBHEHU
4 Uucnennoe nuddepeHuupoBanmue 5 5 15
5 3agaga Komm mos O1Y 5 6 15
6 Kpaessie 3agaun g OY 6 4 15
7 VYpaBHEHUS rUNIEPOOTMYECKOTO THTIA 8 8 19
] VYpaBHeHus1 MapabOIMYECKOro THMA U ] ] 19
pelleHre HeABHBIX 33/1a4 Ha UX MPUMeEpe
9 Hucnennoe pelieHue YpaBHEHHI ] ] 19
SIUTMIITUYECKOTO THIIA
Hcnonp3oBaHne MeETOAOB MAIIMHHOTO
10 |oOyueHust aJisi 3a/1ad anmpoOKCUMAIUN H 6 6 18
ONITUMHU3ALIH
Hroro wacos 60 60 150
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 270 yac., 6 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemectp: 5 (Ocennuii)

1. [IpenMeT BBIYUCTUTENBHON MaTeMaTHKH

Cnenn¢uka MalIMHHBIX BHIYUCICHUN. DJIeMEHTapHask TEOPHs TOTPEIIHOCTEH.

2. OyHKIWY, 33J]aHHBIE HA TUCKPETHOM MHOXKECTBE



3amaua anreOpanueckod wuHTepnoisiuuu. CylIeCTBOBAHHE W EJUHCTBEHHOCTH ajredpandecKoro
UHTEPIOJILMOHHOr0 nonuHOMa. OcTaTouHbll wieH uHTepnoasanuu. OleHKa [OIPeIHOCTH
UHTEPNOJSIIMKA JUIs (YHKUUH, 3a7aHHBIX ¢ omunOkaMu. KycouHO-MHOrowieHHass HHTEPIIOJSALUS.
Wutepnionsimmst  cruaiinamu.  YucneHHoe — wHTerpupoBanue.  KBamparypuele  Gopmysbl
Hrrotona—Koreca (npsimoyronsHukoB, Tpaneuunii, CUMIICOHA) U OLIEHKa MX HorpemHocTy. [IpaBuio
Pynre, anocrepuopHas oreHnka nopsaaka. Ksaaparypusie popmyinsl ['aycca 1 nX HOrpemHoCTb.
Brruncnenne HecoOCTBEHHBIX HHTETPajioB. MIHTerpupoBanue ObICTPO OCHMIIIMPYIOMNX (QYHKITHHA.

Uucnennoe muddepenupoanne. OneHka MOrpenHoCTH (POPMYIL.
3. MeTtoap! pelieHus: HeMMHEWHbBIX ypaBHEHUN

Jlokammzanwmst kopHe#. [IpuHIUI cxxuMaronux otoOpakeHud. MeTox mpocTol WTeparu. YCIOBUE
CXOJUMOCTH METOJa MPOCTOW uTepanud. TeopemMa 0 JOCTAaTOYHBIX YCIOBHSIX CXOIMMOCTH METOa
MNPOCTON UTEpalruU AJI1 CUCTEMBI HEMMHEUHBIX ypaBHeHU. Meton Herotona. [Topsaok cxoqumoctu
M YCIIOBUSl AOCTIKEHHS 3aJaHHOW TOYHOCTH WTEPALMOHHBIX METOAOB. T€OpeMbl O CXOIWMOCTH
Merona HeloToHa AJg CKalIspHOTO YPaBHEHUSI U CUCTEMbI YPABHEHUI B OKPECTHOCTH KOPHS. MeTob
BBICIIMX TOPSAIKOB CXOAMMOCTH M HAUCKOPEUIIIETO CITyCKa JJI CUCTEMBI YPaBHEHHIA.

4. Yncnennoe nquddepeHIrpoBanme
[pocreitmue Gpopmynsl unciennoro auddepernupopanus. OlEeHKa MOTPEITHOCTH.
5. 3amaua Komu mns OY

Anmnpoxcumanusi, yCTOWYMBOCTb, CXOAMMOCTb. TeopemMa O CBA3M allpOKCUMAIMH, YCTOWYHUBOCTH,
cxogumoct. Mertonbsl Pynre—Kyrtol pemenus 3amaun Komu mmst OHY. YecToWyuBOCTH METOIOB
Pynre-Kyrtei. Bapsepbl byruepa. Meronst Anamca. OueHKH MOTPEIIHOCTA U YIPaBICHHUE JUTMHOM
mara npu 4yucieHHoMm uHterpupoBanuu cucteM OIY. IloHATHA 0 )KECTKUX ypaBHEHUSX U CHCTEMAaX
OOYVY. A-ycroituuBbie cxembl. OyHKIMM M 001aCTH YCTOWYMBOCTH Hanbosee yHOTpeOHTEIbHBIX
Pa3HOCTHBIX CXEM.

6. Kpaesrbie 3agaun ns OY

AnropuT™M TpOroHKH. MeTonsl pelleHns: HeITMHEWHBIX KpPaeBbIX 3aaad (METOJ CTpenbObl, METOA
KBa3WiuHeapu3aluuu). BapualnnoHHO-pa3HOCTHbIE U IPOEKLUOHHBIE METOABI  IOCTPOEHUS
MPUOJIMKEHHOTO PELICHHUS.

Cemecrtp: 6 (Becennuit)
7. YpaBHEHHS THIIEPOOINIECKOTO TUIIA

MeTonpl MOCTPOCHHUSI ANNPOKCUMHUPYIOIINX Pa3HOCTHBIX YPAaBHEHWH [UIsl ypaBHEHUH B YacTHBIX
NPOM3BOAHBIX (HAa TNpHMEpEe BOJHOBOTO YPAaBHEHHMS M YpaBHEHHUS IepeHoca). AMNIpoKCHMaIus,
YCTOWYUBOCTB, CXOAUMOCTB. IIprieMbl ucciie[oBaHMs pa3HOCTHBIX 33]a4 Ha YyCTOMYNBOCTE. [IpuHIMI
MaKCHMYyMa, CIIEKTPaJIbHBINA IPU3HAK YCTOWIMBOCTH, IPUHIIUI 3AMOPOKEHHBIX KO((HUIINEHTOB.

Teopema I'ogyHOBa 0 CBSA3M MOPSAIKA ANMPOKCUMALIMA U MOHOTOHHOCTH ISl IMHENHBIX PAa3HOCTHBIX
cxeM. KoppekTHas IOCTaHOBKAa KpaeBbIX YCIOBUH Ml CUCTEMBbl YPaBHEHUH C YaCTHBIMHU
MPOU3BOJHBIMU TUIEPOOIMYECKOr0 THIA. XapaKTepUCTHUKW, WHBapuaHThl Pumana. TexHuka
[IEpeHOCa TPAaHUYHBIX YCJIOBUM C TIpaHUIBl Ha pacueTHYIO sueiKy. Pa3sHocTHble cxeMbl is
XapakTepucTuyeckord (opmbl 3amucu cucteMbl. HenmueiliHoe ypaBHeHue Xomda. VYpaBHEHUs
aKyCTUKU U ra30BON AMHAMUKHU.

8. YpaBHeHMs MapaboIMYECKOro THIIA U peIlICHHE HEABHBIX 3aJja4 Ha UX MpuMepe

KBasunuHeliHoe ypaBHEHUE TEMIONPOBOJHOCTH U €TI0 aBTOMOJIEIbHOE pelleHre. Pa3HOCTHBIE CXeMBbl
JUIsL pEeUIEHUs] MHOTOMEPHBIX YPaBHEHHH TEIIONPOBOAHOCTU. IloHATHE O MeTomax pacUIeTUICHUS.
Merto/ nepeMeHHBIX HarpaBieHuid. Metoj TpoOHbBIX 1aroB. [I[puMeHeHne UTepaliOHHBIX METOJIOB
pewenusi CJIAY, nmonyueHHBIX OCIE TUHEAPU3ALUHI HESBHBIX 3a/1a4.



Hopwmbl B KoHEYHOMEPHBIX TpocTpaHcTBax. OOYCIOBICHHOCTh CUCTEMBI JTMHEHHBIX aJIre0pandecKux
ypaBHeHU#. MeTon mpocThix utepanuil. HeoOxomumoe, 10CTaTOuYHOE YCIOBHE CXOJUMOCTH METOJa
MpOCTHIX uTepaunii. YeObIEBCKOE YCKOPEHUE UTEPALIN.

Merton Herotona ans cucrtem ypaBHeHwid. Bapuannonnsie metoas! pemenus CJIAY: 0000mieHHbIH
MeToJ MUHUMaJIbHBIX HeBA30K (GMRes), cTaOumm3upoBaHHbIM METOA OUCONPSKEHHBIX TPAJUEHTOB
(BiCGStab). Ilomstue o mnpemoOyciaBnuBaHuM: MpenoOyciaBiuBarelib SkoOu, HEMOJHOE
LU-paznoxenue (ILU(0)). YpaBHeHus omHOQa3HON UIBTPAITUH.

9. YUnucneHHoe pelieHrne ypaBHEHUH ITUITHYECKOTO THIIA

UYuciieHHbIE METONIBI PEIICHUS YpPaBHEHWH B YACTHBIX IPOW3BOJHBIX AIUIMITHYECKOTO THIIA.
PasHocTHas cxema “kpect” s YHCIEHHOTO pemieHus ypaBHenuii Jlamaca, [lyaccona. KomnakrHas
cxema 4-ro mopsaKka TOYHOCTH «KpecT Ha KpecT». CXxeMbl Ha HECTPYKTYpPHPOBAaHHBIX CETKaX,
NPEACTaBICHUS O TIIOCTPOGHHUHM TPEYroJdbHBIX CETOK B  O0NAacTAX  CIOXKHOH  (hOpMBI.
HHTEerpo-uHTEpIONSIUOHHBIA METOA MOCTPOEHUs PAa3HOCTHBIX cxeM. KoHeuH0-00beMHbIE METOBI.
MKD. Hcnonb3oBanue MHOroceTouHbix MeTonoB (MultiGrid).

10. Mcnonp3oBaHrEe METOIOB MAIIIMHHOTO OOYYEHUS JIJIS 33/1a4 allPOKCUMAIIVH U ONITUMH3AIAN

HpeILCTaBJ'IeHI/IC 00 OCHOBHBIX QT OpUTMAax MAalIMHHOTO O6y‘{6HI/I$I. Hcnonp3oBaHne METOAOB
MallInuHHOT'O 06y‘-IeHI/IH UIA 3aaq alllipOKCUMAaluu JaHHBIX. Hcnonp3oBaHue METOJIOB MAIIMHHOTO
06y‘leHI/I$I B 3aaa49ax OIITUMH3allkH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

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

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. BBegeHnue B BRIYMCIUTENbHYIO MareMaTuky [Tekcr] : yued. mocobue asist By3oB / B. C. Psabenbkuit
.— 3-e m3a., ucnp. u gon. — M. : ®usmariut, 2008 .— 288 c.
2. Beenenwne B BeruucnuTenbHyo Gusuky [Tekcer] : [yue6. mocobue amns By30B] / P. I1. dexpopenko ; mox
pen. A. WU. Jlobanosa .— 2-e u3zn., uctp. u gom. — Jlonronpynnasetii : Uaremext, 2008 .— 504 c.
3. 12 nexmuit MO BEIYMCIUTEIBHON MaTeMaTHKe : BBOJIHBIN Kypc [Tekcr] : yueb. mocobue aiist By3os / B.
. KocapeB .— 3-e u3n., ucrtp. u gomn. — M. : ®uzmarkuura, 2013 .— 240 c.

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

— 523 c.
5. Yucnennsie Metosl [Teker] : B 2 kH. : yueOnuk 11 By3oB / H. H. Kanutkun, E. A. Anprimaa .— M.
: Akagemus, 2013 .— (YuuBepcuterckuii yueOnuk. [lpuknaanas maremaruka u nHpopMaruka) .—

Ku. 1 : Uncnenunsiit ananus. - 2013. - 304 c.

JlononHuTEIbHAS TUTEpPaTypa
1. OcHOBBI BEIUUCTHUTENbHON MaTeMaTuku [ Tekct] : yued. mocobue A BTY30B ; A01. M-BOM BBICII. U
cpen. cnerr. oopazosanust CCCP / b. I1. lemunosuy, U. A. Mapon .— 4-e uzg.,ucnp. — M. : Hayka,
1970 .— 664 c.
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2. Xaiipep 2., Hepcerr C., Bannep I. Pemienue o0p1kHOBeHHBIX AudhepeHInanbHbIX YpaBHEHUH.
Hexectkue 3amaun. — M.: Mup, 1990. — 512 c.
3. Camapckuit A A., I'ynun A B. Uucnennsie metoasl. — M.: Hayka, 1989.

7. llepedyeHn 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, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Kommunsaropsr u cpenst pazpadotku C++, JAVA, FORTRAN, PYTHON
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUNIMHBI (MOXYJIs1)

CryneHT, H3y4aromuil Kypc JOJKEH ¢ OIHOW CTOPOHBI, OBJIAJETh OOIIUM MOHSATHIHBIM anmaparoMm, 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 Jisi paboThl CTyleHTa Haj —TEMOHM.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

- UTCHUC U KOHCIICKTUPOBAHUC peKOMeHI[OBaHHOfI JINTCPATypBhbI,

- TpopaboTKy ydeOHOro Marepuana (IO KOHCIIEKTaM JIeKIMi, Yy4eOHOW W Hay4dHOH JHTeparype),
MOATOTOBKY OTBETOB HA BOIPOCH, INpPENHA3HAYEHHBIX [UII CaMOCTOSITEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

- pellleHue 3ajad, MpeajaraeMbIX CTyAeHTaM Ha MPaKTHYECKUX 3aHATHUSAX U B KaUeCTBE KypCOBOTO
3aJaHus,

- IOATOTOBKY K HNPAKTUYCCKUM 3aHATUAM U 3a4CTaM.

PykoBOACTBO W KOHTPOJH 3a CaMOTOSTENBHOW pPabOTON CTy[IeHTa OCYIISCTBISETCS B ¢opme
WHIUBUYAJIbHBIX KOHCYIBTALHH.

ITokazareneM BilaieHUsI MaTEPUAJIOM CIIYXKHUT YMEHHE pelIaTh TEOPETHUECKHUE M IPAKTHYECKHE 3a1a4uu.
BaxxHo 10OMTBCS TOHMMaHMA H3y4aeMOro Marepuaja, a He MEXaHMYEeCKOTO €ro 3alOMHHAHUS,
OLIYTUTh B3aUMOCBS3b MEXKy TEMaMH Kypca.

[Ipu 3arpynHeHHH W3yYeHUS! OTACIBHBIX TEM, BOIPOCOB, CIEAYET 0OpaIlaThCs 32 KOHCYNBTAMSIMU K
JIEKTOPY WJIH ITPENOAABATENI0, BEAYIEMY IPAKTHUECKUE 3aHATHS.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npo¢ujib NOATOTOBKH: I'eoxocMuYecKkre HAYKH U TEXHOJIOTUN
dusTex-urkona ApokocMuueckux TexHomoruit
Kadeapa BEIYUCIUTEIBHON (PU3UKU

KYpC: 3

KBaJU(PUKAHA: OaxanaBp

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

6 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

PaszpatGoTunk: H.A. 3aBbsuioBa, kanz. (puz.-mMar. HayK



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-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

VYK-1.1 Ananusupyet 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,
JIEMCTBUS IO PELIEHUIO 3a1a41

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

cM. (haiin

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

o0yuyarommxcst
cM. (aiin

Kpurepun onennBanus
cM. (aiin

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

(W) onbITA AESATEJILHOCTH

cM. (haiin




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.



