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

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: [puknannas nuHelHas anreOpa
110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
Npo(puIb NOATOTOBKH: PaguorexHyka ¥ KOMIIBIOTEPHBIE TEXHOJIOTUU

®usrex-mkoia Pannorexuuku n Kommneiorepasix TexHonoruii
kadeapa nmpodiem nepenadu HHGOPMAIMK U aHATTN3a TaHHBIX

Kypc: 3
KBaJIMpUKALS: GakanaBp

CemecTp, (hopMbI MPOMEKYTOUHOM arTecTanuu: 6 (BECCHHMIA) - 3aueT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
Jekuuu: 15 gac.
ceMuHapsl: 15 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrostensHas padora: 15 gac.

Bcero gacos: 45, Bcero 3au. ef.: 1

[Iporpammy cocraBui: 1O.11. bubuno, kauna. gus.-mar. HayK

[Iporpamma obcyxneHa Ha 3acefjanny Kadeapsl mpobieM nepeaadn HHPOopMaIui U aHam3a AaHHbix 15.05.2020



AHHOTANMA

Kypc “Ilpuknannas nuHelHas anreOpa” HampaBieH Ha O3HAKOMJICHHE CTYAEHTOB TPEThEro Kypca co
CTaHJIAPTHBIMH 3a/1a9aMH1 BBIYUCIUTENHHON JnHEHHOH anreOpsl (BJIA) 1, cBSI3aHHBIMU C HUIMU aJlTOPUTMaMH,
OLIGHKAMH TOTPEIIHOCTEH BBIYUCICHUM W TeopeMaMH JIMHEHHON ainreOphl. DTH 3a1auyd OTHOCATCSA K TPEM
TeMaM: pelieHue JIMHEWHBIX anreOpandecKuX CUCTEM C HEBBIPOXKIIEHHOW KBajparHOi matpuiieit (Metox LU
pa3ioKeHusi, MeToJ XOJEIKOro), JMHEHHass 3aJaya HauMEHBIIMX KBaJAparoB (METOABI, CBSI3aHHBIE C
BerurciaeHneM QR pasiioxeHus1, CHHTYISpHbIE Pa3/IoKEHNs ), M CUHTYJISIPHbIE 3a/1a4k (MTepalliOHHBIC METOIbI
BBIUMCIIEHUSI COOCTBEHHOTO 3HaueHus, pasnoxkenus Llypa). B mpoumecce oOydeHus: cTyaeHTaM HaroTCs
MaJIeHbKHE TEOPETUYECKHE 3aJlaHMsl, @ TAK)KE IIPAKTUUECKUE 3aJJaHHs Ha IPOrpaMMUpPOBaHHUE.

1. lean u 3apa4n

Henp AucoMnInHBI
JlaTb mpeacTaBieHrEe 00 OCHOBHBIX aJITOPUTMaX BBIYUCIUTEIBLHOM anreOpbl 1 X 000CHOBAaHUS.

3agauu AU CHUIIHHBI

- 00y4YHTb CTYIEHTOB OCHOBHBIM aJTOPUTMaM BBIYMCIHUTEIBHON JHMHEHHOH anreOpbl BMECTe C HX
CTPOTUM MaTeMaTHYEeCKUM 000CHOBaHHEM;

- Hay4YUTb OLUCHUBATH JOCTOMHCTBA U HCAOCTATKHU aJITOPUTMOB IPU PCHICHUHU 3aJa4u C TOYKH 3PCHUSA
X TOYHOCTHU U 3aTPATHOCTH,

- Hay4YuTh PeaIn30BBIBATh ITH alTOPUTMBI B makeTe Matlab.
2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kon 1 HanmMeHOBaHUE KOMIICTCHIIUH WNHAMKaTOPBI JOCTHIKEHHSI KOMIIETCHIIN
[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH [MK-1.2 HWmeer rnyOokoe 3HaHWE U TMOHHMaHUE 0a30BBIX
Hay4YHbIC SKCIIEPUMEHTHI (B H30paHHOI MaTeMaTHYECKUX JAUCIUIUINH

MPEeIMETHOM 001acTH) U (MITN) TEOPETUICCKUE
(aHaMTUYECKHE U UMUTAITMOHHEIC)
HCCIICIOBAHMSI

[IK-2.1 Bnangeer merojamMH CTaTHCTUYECKOW OOpabOTKH U

[MK-2 CriocobeH aHanu3upoBaTh MOMTyUYCHHBIE B
aHaJin3a HayYHBIX JAHHBIX

XOJIE HAYYHO-HMCCIICIOBATEIILCKON paOOThI
JIAHHBIC U JIeJIaTh HAyYHbIC BBHIBOJIBI
(3aKITrOYCHMS )

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  MapaMeTpHl,
OIIpEeNeNIAIOIIME HU3yyaeMoe SBJIEHHE, W IPOU3BOIUTH
YHUCJIEHHBIE OLIEHKH IO MOPSIAKY BEIUYHNHBI

IMK-3.1 3naer npuHIOHMIILEI PabOTHI M JHANa3oHbl pabounx
ITK-3 CriocoGeH BbIOHpATh U TPUMEHSTh MapaMeTpoB UCIOJIb3yEMOTO HayYHOTO 000pyI0BaHUS
noaxosiee 000py10BaHHE, HHCTPYMEHTBI U [1K-3.3 YmMmeeT npou3BOAUTH OLEHKY TOYHOCTH YUCICHHBIX
METOJIbI KCCIIEIOBAHUI [UISl PELICHHS 3a/1a4 B METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIYMCIHUTEIHHOU
U30paHHOM IpeIMETHOM 001acTH CIIO)KHOCTH  MCIIONB3yEMBIX  aJTOPUTMOB M o0ObeMa
TpeOyeMBIX BHIYHUCIUTEIBHBIX PECYPCOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HaTh:

- OCHOBHBIC 3aJ1a4M, AITOPUTMBI M TEOPEMBI BEIYMCIUTEILHON JIMHEHHO anreOpsbl.
YMETb:

- TPUMEHSTH AJITOPUTMBI BBIYUCIUTEIBHON TMHEHHOU anreOpsl;

- OLIEHUBATh CJIOKHOCTb U MOTPEIIHOCTD AJITOPUTMOB;

- peaJM30BbIBaTh AITOPUTMBI C IIOMOLIBIO TakeTa Matlab.
BIIAJICTh:

- HAaBbIKOM OTBICKAHUA ONTUMAJIBHOI'O IMyTHU PCIICHUA 3a1a49U,
- HaBBIKaMH OLICHKH HGO6XOI[I/IMBIX 3aTpaT MAallIMHHOT'O BPEMEHU IJIs1 pCUHICHUS MOCTaBJICHHOM 3a1a4yu.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKa3aHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH



4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUIaM yUEOHBIX 3aHSATHIA

TPYZ[OGMKOCTB 110 BUAAM yqe6Hbe 3aH$ITI/II\/’I, BKJIrO4as

CaMOCTOSITENIbHYO paboTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Bgenenne. 1 1
) I/ITepilTHBHHe METOJBI JJIA PEIICHUs ) 5
JUHEHHBIX CHCTEM.
3 Jlunelinplie cucTeMBbl O0IIETO BUA. 2 2
4 JIuHeHbIe CUCTEMBI CITEIMAIBHOTO BHIA. 1 1 1
5 MeTtoa HaUMEHbBIUX KBAAPATOB. 2 2 1
6 MeTtoast KprimoBckoro Tuma. 2 2 1
7 Hecummerpuunas npobiema ) ’ 1
COOCTBEHHBIX 3HAYCHHIA.
8 [IpenobycapnuBanue. 2 2 1
9 CI/IMMGT}BI/I‘IH&H mpo0iieMa COOCTBEHHBIX 1 1 10
3HAYCHUH.
Htoro vacon 15 15 15
[TonroToBka K 3K3aMeHy 0 gac.

OO01mas TpynoEMKOCTh

45 ygac., 1 3au.ex.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 6 (Becennuit)

1. Benenue.

Tunu4Hble 3312491 BEIYUCIUTEIBHON JTMHEWHOM anreOpel. MarpuuHblil aHanu3. Teopust Bo3MyLieHui
U 4ucia o0yCIOBICHHOCTH. BeIucIeHns ¢ KOHEYHOH TOYHOCThIO. AHAIN3 CIOKHOCTH aJITOPUTMOB.
Kparkuii 0030p nporpammubix 6ubnuorex (BLAS, LAPACK).

2. I/ITepaTI/IBHBIe MCTOAbI UI PCIICHUA JIMHEHHBIX CHCTEM.

HeoOxomuMoCTh  WTEpaTHBHBIX METOMOB.
rpagueHToB. Ces3b ¢ metoaom Jlannoma. GMRES.

3. JIuneliHble CUCTEMBI OOIIETO BUIA.

CranpaptHble

nrepanyu.  Metox

COIIPSAKCHHBIX

Tpeyronbsable cuctembl. LU-paznoxenne. AHann3 omuOOK OKPYIVICHUS. YIyUIIEHHsI aJrOpUTMA.

4. JInnelHbIe CUCTEMBI CIIEIIHAJILHOTO BU/IA.

CuMMeTpUYHbIE IOJIOKUTEIBHO ONPEACICHHBIE MAaTPUIBL.
Matpuubl. Jlentounsle marpunel. Paspexennsie marpuiel. LDMT n LDLT pa3noxenus.

5. Meron HaMMEHBIIUX KBAJIPaTOB.

OpTOFOHaJ’ILHLIe MaTpHUIlbl. ManI/ILU:I

Xayc-xonaepa

SVD-paznoxenue. CpaBHeHre 3pPpeKTUBHOCTH METOIOB.

CuMMeTpUYHbIE HEOINpE/IEICHHbIE

u

l'uBenca.  QR-pasmoxkeHwue.




6. Metoaps! KpbimoBckoro Tuma.

Kprimosckue noampoctpancta. Meron Apnonpau. Mertox Jlanmoma i 3pMHTOBBIX MAaTpPHII.
Cxomumoctph mporecca Jlanmoma. CxomuMocTs npouecca ApHonbau. [Ipaktudeckas peanuzaius
Metoaa Jlannoma B HeTouHOM apudmeruke. budnmnoreka ARPACK.

7. HCCI/IMMCTpI/I‘IHaH np06neMa COOCTBEHHEIX 3HAYCHUIA.

CgoiicTBa u paznoxenus. Xeccenoeprosa gopma u dopma [lypa. Teopust Bo3mymienuii. CreneHHoN
Meron. O6patHbiii MeTon. YcroiumBeii QR meton. QR meron ¢ HesBHBIMU caBuramu. CpaBHEHHE
MPOU3BOIUTEILHOCTH ¥ TOYHOCTH METOJIOB.

8. [IpenobycnaBnuBanue.

HeoOxonumocTs npenoOycnaBinBaHus IPU PELICHUHU JIMHEHHBIX CUCTEM M 3aJa4 Ha COOCTBEHHBIC
sHadenusi. LU wum IC mpenoOycnaBnuBarenu. OOpamenne W caBur.  [lommHOMHAambHOE
npenoOyciasiuanue. Meton JlaBuacona.

9. CummeTpuuHas npobiemMa COOCTBEHHBIX 3HAYCHUH.

Cummerpuunsiiik. QR. SVD. Metonst SkoOu. Meron "pasmensit u BiactByi". CpaBHeHHE
MPOU3BOIUTENLHOCTH ¥ TOYHOCTH METOJIOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEJILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

VYueOHas ayquTopHsi, OCHAIICHHAS! MYJIbTUMEAUHHBIM 000pYI0BaHHEM (ITPOSKTOP HIIH TUIa3MEHHAS
MaHelb), J0cKa, HOYyTOYK.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. JIuneiiHast anreOpa v HEKOTOPBIE ee priiokeHus [Tekcer] : yueOHOe mocobue JIst BTY30B : JIOTI.
M-Bom BoIcHI. U cpell. criel. oopazoB. CCCP / JI. U. T'onoBuna .— M. : Hayka, 1971 .— 288 c.
¢doHp muTeparyphl Kadeapel
2. Tony6 JIx., Ban Jloyn Y. Marpuunsie Berancienusi. Mup, 1999. — 548 c.
3. Saad Y. Numerical Methods for Large Scale Eigenvalue problems. 1992. — 358 p. [umeeTtcs B
6ubnmorednoM Gonje Kadeapsl|
4. Jlemmensb . BeraucnurensHas nuHeliHas anreopa. Teopus u npuioxkenus. Mup, 2001. — 435 c.
5. Saad Y. Iterative Methods for Sparse Linear Systems. SIAM, 2003. — 528 c. [umeeTcs B
oubnmorednoM (GoHJe Kadeapsl |

JlonoHUTE IbHAS TUTEPATypa
1. Marpuunsie Berunciienus [ Texct] = Matrix Computations : [yue6. mocobue ains By3os] / k. [omy0,
U. Ban Jloyn ; nep. ¢ aumn. FO. M. Heuenypenko u ap. ; oz pea. B. B. Boesoguna .— M. : Mup, 1999
— 548 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



Ha nexiuoHHbBIX 3aHATHAX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTAlUMN.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOlM{d AWCUUIUIMHY, JOJDKEH C OJHOM CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.
B pesynbrare u3ydeHus IUCLUIUIMHBI CTYyAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
AKCHUOMBI, METOJIbI I0KA3aTENIbCTB.

VYeneniHoe 0CcBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TPpUBEACHO MHMHUMAJIBbHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMN JINTEPATYPBI,

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M Hay4yHOW JHUTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX JJISI CaMOCTOSTEIbHOIO H3y4YeHMs,
J0Ka3aTeNIbCTBO OTAEIBHBIX YTBEPHKACHHI, CBOICTB;

— IOATOTOBKY K 3a4€Ty.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTylIeHTa ocylecTBiseTcs B Qopme
UHAUBUYaJIbHBIX KOHCYJIbTALUM.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHM4YECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOIPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JIEKTODY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa nmpobiem repenadn HHGOPMAIIUY U aHAIIN3A JTAHHBIX
KYpC: 3
KBaJupuKaAnus: OaxanaBp

Cemectp, (hopMBbI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHHHI) - 3a4eT

PaszpatGoTunk: FO.I1. bubuno, kaun. gus.-mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HanmMeHOBaHUE KOMIICTEHIIUH WNHAMKATOPBI JOCTHIKEHHSI KOMIIETCHIIN
[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH [MK-1.2 HWmeer rnyOokoe 3HaHWE U TMOHHMaHUE 0a30BBIX
Hay4YHbIC SKCIIEPUMEHTHI (B H30paHHOI MaTeMaTHYECKUX JAUCIUIUINH

MPEeIMETHOM 001acTH) U (MITN) TEOPETUICCKUE
(aHaMTUYECKHE U UMUTAITMOHHEIC)
WCCIICIOBAHMSI

[IK-2.1 Bnaneer merojamMH CTaTHCTUYECKOW OOpabOTKH U

[MK-2 CriocobeH aHanu3upoBaTh MOTyUYCHHBIE B
aHaJin3a HayYHBIX JaHHBIX

XOJIE HAYYHO-HMCCIICIOBATEILCKON paOOThI
JIAHHBIC U JIeJIaTh HAyYHbIC BHIBOJIBI
(3aKITrOUCHMS )

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  MapaMeTpHI,
OIIpEeNeNIAIOIME HU3yyaeMoe SBJIEHHME, W IPOU3BOIUTH
YHCJIEHHBIE OLIEHKH IO MOPSIAKY BEIUYHNHBI

[MK-3.1 3naer npuHIOHMIILEI PabOTHI M JHANa3oHbl pabounX
ITK-3 CriocoGeH BbIOHpATh U TPUMEHSTh apaMeTpoB UCIIOJIb3yEeMOTO HayYHOTO 000pyI0BaHUS
noaxosiee 000py10BaHHE, HHCTPYMEHTBI U [T1K-3.3 YMmeeT npou3BOAUTH OLEHKY TOYHOCTH YUCIECHHBIX
METO/BI HCCIENOBAHUM I PELICHN 3a1a4 B METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIYMCIHUTEIHHOU
U30paHHOM IpeIMETHOM 001acTH CIIO)KHOCTH  MCIIONB3yEMBIX  aJTOPUTMOB M o0ObeMa
TpeOyeMBIX BHIYHUCIUTEIBHBIX PECYPCOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydeHust AucMIuIMHBL «[IpuKiagHas TuHelHas anreopa» o0yJaroics JOKCH:

3HATh:

- OCHOBHBIC 3aJ1a4M, AITOPUTMBI M TEOPEMBI BEIYMCIUTEIILHON JIMHEHHO anreOpsbl.
YMeThb:

- TPUMEHSTH AJITOPUTMBI BBIYUCIUTEIBHON TMHEHHOU anreOpsl;

- OLIEHUBATh CJIOKHOCTb U IOTPEIIHOCTD AJITOPUTMOB;

- peaJM30BBIBaTh AITOPUTMBI C IIOMOLIbIO MakeTa Matlab.
BJa/IeTh:

- HAaBbIKOM OTBICKAHUA ONTUMAJIBHOI'O IMyTHU PCIICHUA 3aa4H,
- HaBBIKaMH OLICHKH HGO6XOI[I/IMBIX 3aTpaT MallIMHHOT'O BPEMEHU IJIs1 PCHICHUS MOCTaBJICHHOM 3a1a4yu.

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

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MpOBOAUTCS YCTHBIH ONpoC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WM B KOHIIE 3aHATHUS IO IPOWICHHON TeMe.

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

1. Pemienune cuctem JTMHEHHBIX YpaBHEHUH MeToioM rayccosa uckimouenus: (LU-paznoxenue).
2. OneHka ymcel 00yCIIOBIEHHOCTH JIMHEHHBIX CHCTEM.
3. CucteMbl C CHMMETPUYECKOW MaTpULIed U JICHTOYHBIE CUCTEMBIL. Paznoxkenue Xonecckoro.

4. JluneliHag 3aJada HAMMEHBIIMX KBaApaToB. MeToAbl OTpaKeHUM Xaycxoiifepa W BpalleHUM
l'uBenca. QR-paznoxenue.

5. JluneitHast 3aja4ya HAMMEHBIIUX KBaApaToB. CHHINIIPHOE pa3JioKEeHHUE.

6. IIpoGmema otbickanusi coOctBeHHBbIX 3HaueHui. Dopmbl Xeccenbepra u Ilypa. Otbickanue
COOCTBEHHBIX BEKTOPOB C MoMolibio hopmer Llypa.

7. CremeHHoHW MeTom M Meroll oOparHbix uTepanuii. Haxoxnenne ¢opmer Ilypa meTomamu
OPTOTOHANBHBIX UTepanuii 1 QR-urepauuii.

8. OtbickaHue COOCTBEHHBIX 3HAYEHHUH M COOCTBEHHBIX BEKTOPOB CUMMETPHUYHOM MAaTPHUIBI: METOJ
«paszzensii u BIacTBy» U MeTof SkoOwu.

9. HaxoxJeHne CHHTYISIPHOTO DPAa3lIOKEHHsS C IOMOINBIO aJrOPUTMOB HAXOXKICHHS COOCTBEHHBIX
3HAa4E€HUI U COOCTBEHHBIX BEKTOPOB CUMMETPHUYHBIX MaTpUL.




10. Cuctemsl ¢ HesIBHO 3aiaHHON MaTpuuei. KpbuioBckue momampocTtpancTBa. MeToasl ApHOIBIAN U
Jlannoma. Pemenne cucteMsl ¢ TOMOIIBIO KPBUIOBCKUX MOAIPOCTPAHCTB.

11. UtepaTuBHBIE METOBL.

Kpurepuu onieHuBanus
OreHKa 3a4€T - BBICTABISCTCS CTY/ACHTY, TOKa3aBUIEMy 3HaHHS y4eOHOH MpOrpaMMbl JUCIUILTUHEI 1
YMEHHE YBEPEHHO MIPUMEHSITh X Ha NPAKTUKE PH PEIICHUH KOHKPETHBIX 3a/1a4.
OreHka HE3a4eT - BBICTABISCTCS CTYACHTY, KOTOPBI HE 3HA€T OCHOBHOTO CONIEpXaHUS Y4eOHOI
MporpamMMbl JTUCIMIINHBI, JOMycKaeT rpyOeiiine omuOKd B (OPMYIMPOBKAaX 0a30BBIX MOHSATHHA
JMCIUTITHHBL

5. MeTonuueckne MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

Bo BpeMmsi mpoBenieHus 3adeTa OOydaromIyecss MOTYT TOJb30BATHCS MPOrPaMMON JHCIUIUIMHEBL, a
TAKXe CIPABOYHOM JIUTEPATYPOM, BEIUUCIUTEIbHON TEXHUKOU, KOHCIIEKTaMU JICKLIUM.

3aueT MOXET NTPOBOIUTHCSA IO WTOTAM TEKYIIeW YCIIEBaéMOCTH W CHadu 3alaHuid, WIH IyTeM
OpraHu3aIuy CIIEUAILHOTO ONPOCca, POBOJAUMOTO B YCTHOU (hopMe.



