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

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: MeToas! MaTPUYHOTO CHEKTPAIBHOTO aHAJIN3a
110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa BEIYMCIUTEIbHBIX TEXHOJIOTHI U MOJICIIMPOBaHUS B reo(hU3UKe U

onoMareMaTHKe
Kypc: 2
KBauuKanus: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTaunu: 3 (ocennuil) - JuddepenuupoBannslii 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 30 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: FO.M. Heuenrypenko, n-p ¢pus.-Mart. HayK, TOIEHT

[Mporpamma obcyxieHa Ha 3acefjanny Kadeapbl BBIMUCIUTEILHBIX TEXHOJIOTHI U MOACTUPOBAHUS B TEOPHU3UKE U
onomaremaruke 15.03.2024



AHHOTANMA

Kypc “Metombl MarpuyHOTO CHEKTPaJbHOTO aHaln3a” TIOCBANIEH OOOCHOBAHMIO, BBIYHCICHUIO U
HWHTEPIpPETALY MATPUYHBIX CIIEKTPAIBHBIX PAa3JIOKEHHUH, OPUEHTHPOBAHHBIX HAa aHAJU3 U PELyKIHUIO CUCTEM
OOBIKHOBEHHBIX IU(PQEepeHIINaTbHbIX ypaBHEHHWH, B TOM 4YHCJIE, BO3HMKAIOIIMX B  pe3yabrare
MPOCTPAHCTBEHHOH alMIPOKCUMALIMK YPAaBHEHUH B YaCTHBIX MPOU3BOAHBIX. Hapsay ¢ mocTatouHo moapoOHbIM
U MaTeMaTU4YeCKH CTPOTUM M3JIOKEHHEM TEOpUH, 00CYKIAI0TCS TOHKOCTH BBIYMCIMTENIBHBIX aJITOPUTMOB U
BONPOCHI TPAMOTHOT'O UCIIOJIB30BAHUS CTAHJAPTHOTO YMCIEHHOTO IPOTPAMMHOTO 00ECTICUSHHUS.

1. leau u 3apauun

eap AUCUMNIMHBI

— OCBOCHHUEC CTYACHTaAaMU OCHOBHBIX UaeH U METOJIOB MATPpUYIHOI'0 CIHEKTPAJIbHOI'O0 aHaliu3a U HUX
NPUMCHCHUS B 3aJa4aXx YHUCJICHHOTO HCCIICAOBAHUA YCTOIZHHBOCTH HCCTAIMOHAPHBIX (I)I/I3I/IIICCKI/IX,
TEXHUYECKUX M OMOJIOTHYECKUX CHCTEM.

3axayu QUCHUTNIHHBI
- ¢opmupoBanne 0a30BBIX 3HAHUN B 00JACTH MATPUYHOTO CHEKTPAIHHOTO aHAIH3a;

- q)OpMPIpOBaHI/Ie HAaBBIKOB HCIIOJB30BaHHUA METOAOB MATPUYHOIO CIICKTPAJbHOI'O aHajn3a IJisd
HCCIICAOBAHUA YCTOﬁqHBOCTH HCCTAIMOHAPHBIX CUCTCM;

- (opmupoBaHre 0a30BbIX 3HAHUH O CTAHAAPTHOM YUCIICHHOM MPOrPAMMHOM OOCCIICUCHUH JIs 3TOMN
o0Oacry.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

[IK-2.1 3naeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIbCKOM
JEATEIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (PHIIOCO(OUU U METOJIOIOTHU HAYKH;
3HAHHEM METO/IOB HAyYHBIX MCCIICOBAaHHMI M HAaBBIKAMH WX
MPOBEICHUS

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U IPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbII
MaTeMaTU4YEeCKUH anmnapar ¥ aJlfOPUTMBI,

[IK-2.2 YMeeT NMpUMEHATH MOMyYEHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H
pemarb CTaHIApPTHBIE  3a/auHl B COOCTBEHHOM
HAy4HO-HCCIIEA0BATEILCKOMN eI TENbHOCTH

[IK-2.3 Nwmeer MIPaKTU4YECKUN OIIBIT
COBpPEMEHHbIE .

Hay4YHO-HCCIICIOBATENILCKOW  JEATENBHOCTH B 00JacTu
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE .

UH(POPMALIOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTUI
TEXHOJIOTUH

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH peIIeHus 3a7a4y
uupoBoii 00pPabOTKKM CHTHAJIOB, WCIOJNB30BAHUS CETH

Wnrepner, AHHOTHPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOMCKa, OMBIT PabOThl ¢ HAYYHBIMHU
HUCTOYHUKAMU

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOT'O, IMCbMEHHOI0 U
BUPTYaJILHOTO (pa3MellcHHE B
MH(QOPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MaTePHaloB COOCTBEHHBIX
HCCIEeI0BaHUI

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHMCKYCCHIO B 00JacTu
MH(QOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaTb HA IIOCTABJICHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 NmMeer mpakTHYECKUIH OMBIT Y4YacTHsl B HAay4HBIX
CTyICHYECKUX KOH(PEPEHIMUAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA




[MK-1.1 3HaeT OpUHIUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHanM3a TIIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIIaJECT HABBIKAMH IIOATOTOBKU
Hay4YHbIX  0030poB,  myOinukanuii,  pedepatoB  u
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

IIK-1 I'oTOB K BKIIIOUYEHHIO B
npodeccruoHaabHOE COOOIIECTBO; CIIOCOOCH

MIPOBOAMTH IOJT HAYYHBIM PYKOBOJCTBOM
JIOKaJIbHBIC UCCJIEIOBaHUS HA OCHOBE
CYIIECTBYIOIINX METOOB B KOHKPETHOM
o0mactu mpoeccruoHaTbHOM JesSTENBHOCTH

[IK-1.2 Ymeer pemarp Hay4yHbIE 33aJa4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
HIPOrpaMMHOTO 00ecHeyeHus B CBA3M C IOCTaBJICHHOM
LEJBIO U B COOTBETCTBUH C BEIOPAHHOW METOIUKON

[IK-1.3 Hmeer mnpakTU4YEeCKUH ONBIT BBICTYIUIECHUA H
HAyYHOW apryMeHTaly MpH aHajiu3e OOheKTa HAyYHOU M
npo¢ecCHOHANBHON e TeNbHOCTH

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI
3HaTh:
- OCHOBHBIE IIOHATHS MAaTPUYHOI'O CHIEKTPAJILHOIO aHAJIN3a;
- METOJBI MOCTPOEHUS CHEKTPAIBHBIX Pa3I0KECHH;
- METO[bl HOCTPOEHUS CIEKTPAJIbHBIX IIOPTPETOB;
- METOJBI UCCIIEOBaHNS YyBCTBUTEIBHOCTH PA3JI0KEHNN K BOBMYIIIEHHIO HAYAJIBHBIX JaHHBIX;
- METO[bl OLIEHKH OCTATOYHOI'O WiIeHa JUIsl YACTUYHBIX PA3JIOKEHUH;
- METOABl HCCIICAOBAaHMS MPAKTUYECKOH YCTOMYMBOCTH Ha OCHOBE KBaJPAaTUYHBIX (YHKUUH
JlanyHoBa;
- METOJBI MOJyYeHHs] OLEHOK MaKCHMAJIbHOHN aMITU(HUKALMK BO3MYILICHUN U JPYTUX XapaKTEPUCTHK
YCTOMYUBOCTH;
- OCHOBHBIE COCTABIIAIOIIME TEXHOIOTUU MaTPHUIl OOILEro BUIA;
- OCHOBHBIE COCTaBJISIOIIUE TEXHOIOTUY Pa3pEKECHHBIX MaTPHLL.

YMETB:
- 3(h(deKTUBHO UCIIONIB30BATH HA MPAKTHKE METOABI MATPHUYHOTO CHEKTPAIBHOTO aHAIM3a JJIs aHan3a
HECTallMOHAPHBIX CUCTEM;
- TIPEJCTaBUTh NAHOPAMy YHUBEPCAJIBHBIX METOJOB M 3aKOHOB COBPEMEHHOI'0 €CTECTBO3HAHMS;
- paboraTh B MOCTPOCHUH COBPEMEHHBIX MATEMAaTUYECKUX MOJIEIICH.

BJIAJIETh:

- MaTeMaTU4eCKUM MOJEIMPOBAHHEM M aHATN30M (PHU3NYEeCKUX 3a1ad;
- Hay4YHOW KapTHHOH MHpa;
- HaBBIKAMU IIPOTPaMMUPOBAHMUSL.

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

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
DyHKIUH oT MaTpuL Pan o
1 COOCTBEHHBIM U  NPHUCOECIUHEHHBIM 6 15

BeKTOpaM Pdn 1o  MHBapHaHTHBIM
MOJITPOCTPAHCTBAM

bnounas auaroHamuzanmusi Ha OCHOBE
2 paznoxenus: lllypa IIpoextopsl u ux 8 15
npencrasnenus [Ipoexkrop Prcca




Cunrynspasle ¢pynkiun [IceBrocnexTpsl

3 CTpyKTypUpOBaHHBIE  IICEBIOCIIECKTPBI ] 15
Kpurepuu KauecTBa JUXOTOMHUU
3aMKHYTBIM KOHTYPOM
XaycnoppoBo MHOXKECTBO YpaBHEHHS

4 JIsamynoBa OLieHKH Ha OCHOBE YpaBHEHUI 8 15
JIsamyHoBa

Wroro yacos 30 60

HO,I[FOTOBKa K 3K3aMCHY

0 gac.

OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.em.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 3 (OceHnwii)

1. ®yHkMM oT MarpuIl Ps 1o cOOCTBEHHBIM M MIPUCOEANHEHHBIM BEKTOpaM Psiji Mo MHBapHaHTHBIM
MOANPOCTPAHCTBAM

Omnpenenenne (QyHKIMH OT MaTpHUIbl 4epe3 CTENECHHOW psAl, MaTpuUYHas HKCIIOHEHTA, OCHOBHBIC
cBoiicTBa (YHKUMH OT Marpulbl, pasznoxeHue JKopaana, HopManbHas >KopraHoBa Qopma,
ompezaeneHue GyHKIUHN OT MaTPULIbI yepes pasiokenue XKopaaHa.

Psit 1o coOCTBEHHBIM M IPUCOEIMHEHHBIM BEKTOPaM, BeIyIIne COOCTBEHHBIC 3HAYCHHS,
MEepEeXONHbIN Tepruof, ObIcTpas KOMIIOHEHTA, JKECTKas CHCTeMa, MaKCHMallbHas aMIUTH(UKAIM
HOPMBI PELICHUSI.

Psin o MHBapuaHTHBIM OAIPOCTPAHCTBAM, YACTUYHBIN Psijl 10 MHBAPUAHTHBIM [IOJIIPOCTPAHCTBAM,

COIPSDKEHHOE HMHBAapUAaHTHOE IMOANPOCTPAHCTBO, MUHUMAJIBHBIA W MaKCUMAJIBHBIA YINIBI MEXIY
HNOJIPOCTPAHCTBAMH.

2. bnouynas nuaronanuzanus Ha ocHoBe paszioxenus Lllypa IlpoekTtopbl W WX mpeAcTaBIECHUSA
IIpoextop Pucca

Paznoxenue Illypa, ypaBuenume CumbBecTpa, OnouHasi OUaroHajiu3alus Ha OCHOBE peLICHUI
YpPaBHEHUI

CunbBectpa, OnoyHass [uaroHanuzanus Oe3 peumieHnid ypaBHenuid CuibBecTpa, ObIcTpoe
BBIYKMCIICHNE MHUHHUMAJbHBIX YIVIOB MEXIy WHBAPHUAHTHBIMH IOANPOCTPAHCTBAMH, OTAEIEHHOCTb
JBYX MaTpuLl.

[IpoekTop, OpPTONpPOEKTOpP, HOpPMa MPOEKTOpa, PACCTOSHUE MEXIY TIOAIPOCTPAHCTBAMH,
CIIEKTPAJIBHBIN ITPOEKTOP.

Pe3onbBenTa, mpoekrop Pucca, aumxotomus cHekTpa MaTpuilbl, (QYHKIMHM OT MaTpHIbI,
OeckoOpIuHAaTHAS 3alKMCh PAJIA 10 HHBAPHUAHTHBIM HOANPOCTPAHCTBAM.

3. Cunrynspusie ¢ynkuun IlceBmocnextpbl CTpyKTYypHpOBaHHBIE TIceBOOCHEKTphl Kpurepun
KauecTBa JAUXOTOMUHU 3aMKHYTHIM KOHTYpOM

k-1 cunrynspHas (QyHKUOuS, WHBapUaHTHbIE MHOXHUTenH, ¢opmMa CMuTa, BeIIECTBEHHAS
aHAJIMTUYHOCTb, CYOTapMOHUYHOCTb.

HCGB,I[OCHGKTP, CIICKTPAJIbHBIC IIATHA, CHeKTpaHBHBIﬁ MOPTPET, BEIYUCIICHUC
MWHUMAJIBHOTO CUHTYJIAPHOTO YUCJIa.

CTpyKTYpUpOBaHHBIA TICEBIOCHEKTP, TEOPEMa O CBA3H CTPYKTYPHPOBAHHOIO IICEBAOCIEKTpa C
HOPMOMU CTPYKTYpPUPOBAHHOMN PE30JILBEHTHI, PETYISPHO CTPYKTYPUPOBAHHBIN IICEBIOCIIEKTD.

WnTerpanpHble KpUTEPUU KauecTBa IUXOTOMHUH, OJHOMEPHBIE CHEKTpPajbHbIE IOPTPEThI, TEOPEMBI
HEIPEPBIBHOCTH, OLIEHKA OCTATOYHOTO WIEHA Psiia IO HHBAPUAHTHBIM MOAIPOCTPAHCTBAM.

4. XaycnophoBo MHOkecTBO YpaBHeHus JIsmyHoBa OueHKH HAa OCHOBE ypaBHeHHi JIsmyHOBa



OcHoBHBIE cBoiicTBa XayciopdoBa MHOXecTBa, Teopema Xaycaopda, pacCTOsSHUE MEXIy
MHOXECTBaMH, CEKTOPUAJIbHBIN OIEpaTop 1 CBOMCTBA €ro XaycAop(oBa MHOXKECTBA.

VYpaBHenus JlanyHoBa, CBOWMCTBA UX PEIIEHWW, WHTETpalbHbIE MPEACTABICHUsS PELUIECHUN,
000011eHHbBIe ypaBHEHHS JIsSyHOBA, CBOWMCTBA PEIICHUH, MHTEIPAIbHBIEC MPEACTABICHHS PEIICHU,
METOABI PeLIeHUs ypaBHeHUH JIsmyHOBa.

OneHka HOpPMBI MaTpUYHOM 5SKCIIOHEHTbl Ha OCHOBE YypaBHeHMs JlamyHoBa co cABUIOM,
ONTUMH3ALMsI KOHCTAHTBI, , CBsI3b C KBaJpaTU4YHbIMH (yHKUMAMHU JIAIMyHOBa, OLEHKA HOPMBI
Mmarpuiel I'puna, Ha ocHoBe 0000II€HHOrO ypaBHEHHs JIAmyHOBa, ONTHMH3AIMS KOHCTAHTBHI,
[IOJTyOIpaHUYEHHBIE OTIEPATOPBI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

AyauTtpous ¢ T0CKOH U IIPOEKTOPOM.
6.IlepeyeHnb pekoMeHyeMOii TUTEPaATyPbI

OcHoBHas nuTeparypa
1. C. K. I'ogyHoB Jlekumu 1o coBpeMeHHBIM acnieKTaM JHHEeHHOH anreops! [ Tekct]; MH-T MaTemaTuku
um. C. JI. Cobonesa CO PAH .— Hayunoe u3n. — HoBocubupck : Hayunas kaura, 2002 .— 216 c. :
w1 — (YauBepcuterckas cepus. Tom 12). - bubnuorp.: c. 193-200. - [Ipenm. ykas.: c. 200-202) .
2. JIx. l'ony6, Y. Ban Jloyn Marpuunsie Beruuciienust Matrix Computations : [y4e0. mocobue s
By30B]; ep. ¢ anr. 0. M. Hedenryperko u fp. ; o pex. B. B. Boesogura .— M. : Mup, 1999 .—
548 c. - IIpeam. ykas. : c. 536-546. - 5000 3x3. - ISBN 5-03-002406-9 (B nep.).

JlononHuTenbHAs TUTEpaTypa
1. Tonynor C.K. O6bikHOBeHHBIE MU depeHITNATBLHBIC YPABHEHHUS C TIOCTOSHHBIMU
ko3 punmentramu. - HoBocubupck: M3n-so HoBocub. yu-Ta, 1994.
2. TonynoB C.K. CoBpeMeHHbIE aCTIEKTHI IMHEWHOU anreopsl. - HoBocnOupck: Hayunas Kuawura, 1997.
3. 6. Heuenypenko FO.M. Meton cuHTYISIpHON QyHKIUH UI TPOOIeM COOCTBEHHBIX 3HaYeHHU. - M.:

VIBM PAH, 1994.
4. 7. Janeuxwuii FO.JI., Kpeiin M.I'. YeroltunBocTh perienuii tuddepeHInaibHbIX yYpaBHEHUIH B
0aHaxoBoM mpocTpaHcTBe. - M.: Hayka, 1970.

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

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYLeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

[IporpammHOe obecriedeHre u MHHOPMAITMOHHBIE TEXHOJIIOTUH HE TPEOYIOTCS.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare u3ydeHus IUCLUIUIMHBI CTYAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
AKCHOMBI, aJITOPUTMBI.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMoCTOsATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpUBEACHO MHUHUMAIbHO HEOOXomuMoe Bpemsi Ui paldoThl CTyleHTa HaJ TEMOH.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMN JINTEPATYPBI,



— npopaboTKy ydeOHOro marepuaina (o yuyeOHOM M HaydyHOW JNHUTEpaType), MOArOTOBKY OTBETOB Ha
BOIIPOCHI, IPEIHA3HAUEHHBIX [UI1 CaMOCTOSITEIbHOIO M3YyHEHHUsS, Jl0Ka3aTelIbCTBO OTHAEIbHBIX
YTBEp>KJICHUH, CBOWCTB;

— MOATOTOBKY K UG PEpEeHINPOBAHHOMY 3a4ETYy.

PykoBOACTBO W KOHTPOJNb 3a CaMOCTOSATENBHOM paboTON CTygeHTa ocymiecTBisieTcst B (opme
HUHAUBUYaJIbHBIX KOHCYJIbTALUM.

BaxxHo 1oOWTBHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENBbHBIX TEM, BOIIPOCOB, CJIEAyeT OOpamiarbesi 3a KOHCYJIbTalUAMH K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa BEIYMCIUTEIbHBIX TEXHOJIOTHI U MOJICIIMPOBAaHUS B reo(hU3UKe U

onomareMaTHKe
Kypc: 2
KBaTuuKanus: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 3 (oceHHuil) - JuddepenuupoBannslii 3a4eT

Pa3zpatGoTunk: }0.M. Heuenypenko, 1-p ¢pu3.-mMar. HayK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[1K-2 [TorumaeT 1 cnocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbII
MaTeMaTU4YEeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

I[IK-2.1 3naeT OCHOBBI  HAy4YHO-HCCIIEOBATEIbCKOM
JEATEIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIeET 3HAHUEM OCHOB (PHIIOCO(OUN U METOJIOIIOTHU HAYKH;
3HAHHEM METO/IOB HAyYHBIX MCCIIEOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[IK-2.2 YMeeT mpUMEHATH MONyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H

pelarhb CTaHJapTHbIE 3a1aun B COOCTBEHHOM
Hay4YHO-UCCIIE0BATEIBCKON AESITETBHOCTH

[IK-2.3 Nwmeer MIpaKTUYECKUN OIIBIT
Hay4YHO-HCCIICIOBATENILCKOW  AEATENIBHOCTH B 00JacTu

I/IHq)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHLIX TCXHOJIOTHI

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH peIIeHus 3a7a4y
uupoBoii 00pabOTKKM CHTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
UCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOI'O, IMCbMEHHOI0 U
BHUPTYaJILHOTO (pa3MellcHHE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MAaTePHaoB COOCTBEHHBIX
HCCIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MH(QOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCH U
OTBEYaTb HA IIOCTABJICHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 NmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAay4HBIX
CTyICHYECKUX KOH(EpPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHanbHOE COOOMIECTBO; CIIOCOOEH
MIPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEI0BAHUS Ha OCHOBE
CYILECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTy mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT npUHOUNBI MIOCTPOCHHUS HAYYHOH pPabOTHI,
MeTroasl cOopa W aHamm3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEHTalWu; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukamuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHUM
Ha PyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 VYMmeer pemars Hay4Hble 3aJadyd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMu Mojenei
MpPOrpaMMHOTO OOECHeYeHHsT B CBA3H C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BHIOPAHHONW METOIUKON

[IK-1.3 HMmeer mnpakTU4YEeCKWH OMBIT BBICTYIUICHHM H
HAy4YHOM apryMeHTallH MpH aHaiu3e OOBbEeKTa HAYyYHOH H
npodeccuoHaIbHON 1S TeTbHOCTH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3yybTare HU3yUYCHUA JUCHUIIINHBI «MCTO,Z[BI MAaTpuvHOTr0 CIICKTPAaJIbHOI'0 aHajin3a» 06yqa10mnﬁc51

JOJIKCH:

3HATb:




- OCHOBHBIE IIOHATHS MAaTPUYHOI'O CHIEKTPAJILHOIO aHAJIN3a;

- METOJBI MOCTPOEHUS CIEKTPAIBHBIX Pa3I0KECHHM;

- METO[bl HOCTPOEHUS CIIEKTPAJIbHBIX IIOPTPETOB;

- METOJBI UCCIIEOBaHNS YyBCTBUTEIBHOCTH PA3JIOKEHNN K BOBMYIIIEHHIO HAYAJIBHBIX JaHHBIX;

- METO[bl OLIEHKH OCTATOYHOIO WiIeHa JUIsl YACTUYHBIX PA3JIOKEHUH;

- METOABbl HCCIICAOBAaHMS MPAKTUYECKOH YCTOMYMBOCTH Ha OCHOBE KBAJPAaTUYHBIX (YHKUUH
JIanyHoBa;

- METOJBI MOJyYeHHs] OLEHOK MaKCHMAJIbHOHN aMITU(pHUKALNK BO3MYIICHUN U JPYTUX XapaKTEPUCTHK
YCTOMYUBOCTH;

- OCHOBHBIE COCTABIIAIOIINE TEXHOIOTUH MaTPHUIl OOILEro BUIA;

- OCHOBHBIE COCTaBJIIOIIUE TEXHOIOTUHU Pa3pEKCHHBIX MaTPHLL.

yMeTh:

- 3(h(deKTUBHO UCIIONIB30BATH HA MPAKTHKE METOABI MATPUYHOTO CHEKTPAIBHOTO aHaIHM3a JJsl aHajn3a
HECTallMOHAPHBIX CUCTEM;

- TIPEJCTaBUTh NAHOPAMy YHUBEPCAJIBHBIX METOJOB M 3aKOHOB COBPEMEHHOI'O €CTECTBO3HAHMS;

- paboraTh B MOCTPOCHUH COBPEMEHHBIX MAaTEMAaTUYECKUX MOJIEIICH.

BJIaJeTh:

- MaTeMaTH4eCKUM MOJEIMPOBAHHEM M aHATN30M (PU3NYEeCKUX 3a71ad;
- Hay4YHOW KapTHHOH MHpa;
- HaBBIKAMU IIPOTPaMMUPOBAHMUSL.

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

C 1enplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WM B KOHIIE 3aHATHUS IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

®opma lypa. Kopaanosa popma. CHHTYIISIpHOE Pa3lIOKEHHE.
Psit 1o cOOCTBEHHBIM M IPUCOEIMHEHHBIM BEKTOPAM.

Psn o nHBapHaHTHBIM NONIIPOCTPAHCTBAM.

[IpoexTops! U UX NpencTaBIEHU.

IIpoekrop Pucca. @yHkumuu OT MaTpHuil.

CrnextpanbHblii mopTpeT. Hopma pe3onbBeHTHI.

Cunrynspssle QyHKIHH.

e AN A M

HHTerpanpHblil KpUTEPUN Ka4eCTBA JUXOTOMUN OIPaHUYECHHBIM KOHTYPOM.
9. Kpyrosas nquxoromus. [JuckpetHoe ypapHenue JIsamyHoBa.

10.XaycnopdoBo MHOKECTRBO.

11 YpaBuenue JIsnynoBa. KBagparuunas gynkmus JismyHosa.

12.0neHKa HOPMBI MATPUYHOM SKCITOHEHTHI.

13.06006menH0e ypaBHeHHE JIsmyHOBA.

14.0nuenka HOpMBI MaTpHILIbl | prHa.

15.JIuneitnas aquxotomust. CrieKTpalbHBIA aHATN3 TapaOboINIECKUX YPaBHEHHH.

Kpurepun onennBanus

Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS YYEeOHOH MpOorpaMMbl AMCHUIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELLICHAMN.



Ouenka omM4HO 9 0auloOB -  BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLHUILUIMHBI M YMEHHE YBEPEHHO
NPUMEHSTh MX Ha MIPAKTHUKE [PU PEIICHUH KOHKPETHBIX 3/1a4, CBOOOIHOE U MPaBUILHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Omenka omm4HO 8§ 0amwioB - BBICTaBISICTCA CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIE, TIIyOOKHE 3HAHMs y4eOHOH NpOrpaMMbl JUCLHUILIMHBI U YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHHH, C HEKOTOPBIMU HEIOUYETaMHU.

OtmeHka Xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, ymMeeT IPHMEHATh IOJIYyYCHHBIC 3HAHMS HA INPAKTHKE, HO HEIO0CTATOYHO
IpaMOTHO 0OOCHOBBIBAET MOYYCHHBIE PE3YJIBTATHI.

Ouenka xopomo 6 6ajuioB - BEICTABISICTCS CTYJCHTY, €CJIM OH TBEP/O 3HACT MaTepHal, IPaMOTHO U MO
CYILECTBY M3JIaraeT ero, yMeeT NMPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WY B PEILICHUH 33/1a4 HEKOTOPbIe HETOYHOCTH.

OtreHka XOpoIo 5 6aioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, [paMOTHO
U 110 CYIIECTBY M3JIaraeT ero, yMeeT NPUMEHSTh IOJydeHHbIe 3HAHUS HA MPAKTHKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 33734 JOCTATOYHO OOJIBIIOE KOJIMYECTBO HETOYHOCTEH.

OreHka yHIOBIETBOPUTENbHO 4 Oayuia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMY (parMeHTapHBIH,
Pa3pO3HEHHBI XapaKkTep 3HAHWIl, HEIOCTaTOYHO MNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKON MOCIIENOBATEIBbHOCTH B U3JIOKECHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IPOrpaMMbl, HEOOXOAUMBIE Ul JajbHEHIIero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHKka yHOBIETBOPUTENHHO 3 Oajuia - BBICTABISCTCS CTYACHTY, MOKa3zaBIIeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynrpoBKax 0a30BBIX HOHSTHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciabo
BJI3JICET OCHOBHBIMH pa3zieiaMH y4eOHO MporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeH s U
C TPYAOM IIPUMEHSET MMOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHOW CHUTYAIIHH.

O1reHKa HEYIOBIETBOPUTEIHHO 2 0ajia - BBICTABISETCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZAEP)KaHUs Y4eOHOW NporpaMMbl JHUCHMIUIMHBI, JONYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33]1a4.

OneHKa HEYIOBIETBOPUTENBHO | Oaiia - BBICTABISETCS CTYICHTY, KOTOPHIH HE 3HA€T OCHOBHOIO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILIUHEL, JTOMMyCcKaeT rpyOeiinie ommoku B (GOPMYIHPOBKAX
0a30BBIX TOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

Bo Bpemss mpoBeneHuss auddepeHIMpPOBAaHHOTO 3a4éra OOydaroluecss MOTYT IOJIb30BaThCs
IpOrpaMMOl TUCHUIUTMHEI, @ TAKXKE CIIPABOYHON JINTEPATY PO, BBIYUCIUTEILHON TEXHUKOM.
JuddepeHrpoBaHHBIA 3a4ET MOXKET MPOBOJUTHCS MO HTOraM TEKYIICH yCIIEBAEMOCTH W C/auu
3a/laHHi, WK ITyTeM OpraHU3aliK CIIEIHAIBFHOTO ONpOoca, IPOBOJMMOrO B YCTHOH (opme.



