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)

o AMCHUIIJIMHE: ManI/ILIBI 1 BBIYHMCIICHUA
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
HpO(l)PlJIb MnoATrOTOBKMU: MaremaTudeckoe MOACIINPOBAHUC U KOMIIBIOTCPHBIC TCXHOJIOTUH

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

onoMareMaTHKe
Kypc: 4
KBauuKanus: Oakanasp

Cemectp, GopMBbI IPOMEKYTOUHOH arTecTauuu: 7 (oceHHuil) - JuddepennupoBannslii 3a4et

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

CamocrostensHas padora: 15 gac.

Bcero gacos: 45, Bcero 3a4. ef.: 1

[Iporpammy cocrtaBui: H.JI. 3amapamkus, kanz. Gu3.-Mar. HayK

[Mporpamma obcyxieHa Ha 3acefjanny Kadeapbl BBIMUCIUTEILHBIX TEXHOJIOTHI U MOACTUPOBAHUS B TEOPHU3UKE U
onomaremaruke 11.03.2020



AHHOTANMA

MeToabl BBIYUCIUTENBHOM JIMHEWHON anreOpbl 1 MaTPUYHBIC BBIYUCICHUS SBIISIOTCS 0A30BBIM KOMIIOHEHTOM
IpU PEIICHUN Pa3lWYHBIX 3aJad CTAaTUCTUYECKOrO aHain3a, 00paboTKM M300pakeHHH, MpeacKa3aTeIbHOro
MOZICIIMPOBaHUs. BiiajieHre 0CHOBHBIMU aJITOPUTMAaMH MaTPHYHBIX BBIYHCIICHHH HEOOX0AMMO B JII000H chepe
MaTeMaTHYECKOTO MOJICIINPOBAHUS.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

[lonyyenne 3HaHWME O MeTOZax MNPUMEHEHHUS MAaTpHUIL B 3aJadyaX BBIYUCIHUTEIBHOU (QHU3UKH H
MpaKkTU4yecKas: TOATOTOBKA CTYJICHTOB K JaJbHEHIIeH CcaMOCTOATENbHON paboTe B obnactu
MaTeMaTH4YeCKOro MOJIEIUPOBAHUS (PU3NUECKHX 3a/1a4 U COBPEMEHHBIX TEXHOJIOTHII.

33]13‘[1/[ JAUCHUIIINHBI

. O3HAKOMJICHUE CIyILIaTeNel ¢ 3agadyaMy, MPUHLUIIAMH, METOAAMH M MOJCISIMU MaTPUYHBIX
BBIYHCIICHUIA;

*  npuoOpeTeHHe CIyIIATeIsIMH TEOPETUYECKUX 3HAHUM, M NMPAKTUYECKMX YMEHMH M HABBIKOB B
00JIACTH MAaTPUYHBIX BBIYUCIICHHIA;

° OKa3aHHeC KOHCYJ'ILTaL[I/Iﬁ U noMouu ciyaarejsisiMm B IMPOBCACHHUN COOCTBEHHBIX I/ICCJ'IG,I[OBaHI/Iﬁ B
obnactu MAaTpUYIHBIX BBIYUCIICHUMN.

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTATbHbBIC 3HAHUS, MIOJTyUCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHAIBHOMN JIeATeIBHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl H OLICHKH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCIUIIMHBI 00y4alOIINecs JOIKHbBI

3HATb.

- CBOMCTBA MaTpUIl PA3JINYHBIX THIIOB;
- CBOMCTBA ONEpALUI HaJ MaTPULIAMU;

- BBIYHMCJIUTCIBHBIC aACIICKThI onepaunﬁ HaJd MaTpUuliaMu;

- METOAbI Pa3JIOXKCHUA MATPHUIL;

- UTCPALIMOHHBIC MCTO/AbI BBITUCIICHUSA MATPHIL;

- AKCHOMBI MaIIMHHOM apu(MeTuKy;
- IpO0JIEMBI CEpTU(PHUKALNN AITOPUTMOB;

- HIOHSTHSI O TIOCJIC/IOBATENILHBIX U ITapalIebHBIX BBIYUCICHUSIX;
- apaJIeJIbHbIC AITOPUTMBI BEIYMCIICHUST 00paTHON MaTpHIIbI;
- moaxoj; B.B.BoeBonuHa K pereHnio mpooiieMbl OPTadeIbHOCTH IPOTPAMMHOTO 00eCTIeUeHMSI.

YMETb:




[/ MpHUMEHSTh YUCICHHBIC METOBI K BEIYUCICHUIO MAaTPHUI] Pa3JIMYHOTO TUTIA;
[l BBIYUCIATH XapAKTEPUCTUUECCKUN TTOJIMHOM MaTpPHIIBL;
[l abcTparupoBaTbCsi OT HECYIIECTBEHHBIX BIMSHUHA MPU MOICIUPOBAHUM PEATBHBIX (PH3MYESCKHX
CUTYAaLUI;
[/ OIIEHUBATH MMOTPEIIHOCTH AMMPOKCUMALIUH U TOYHOCTH NPUOIMKEHHBIX PEIICHHIA;
0 Je7aTh IIPAaBUIIbHBIC BBIBOABI M3 CONOCTABJICHUS pPE3YJAbTAaTOB AHATUTUYECKOW TEOPHH H
YHCIIEHHOTO YKCIIEPUMEHTA;
[l MpOM3BOANUTH YMCICHHBIC OLICHKH 10 MOPSAKY BEITHYHHBL;
[l menmarh Ka4eCTBEHHBIC BBIBOJBI IIPH NEPEXOJIE K MPEACTbHBIM YCIOBHUSIM B H3y4aeMbIX IpoOiIeMax;
[]  TOJB30BaThCs CIPABOYHOM JHMTEPAaTypol HAy4YHOTO M NPHUKJIATHOTO XapakTepa A OBICTPOro
TIOMCKA HEOOXOMMBIX MATEMAaTUUECKUX U (PU3NYECKUX JAHHBIX U TIOHATHIA.

BIIAJICTh!
- 0a30BBIMH 3HAHUSMH B OOJIACTM MATPUYHBIX BBIYMCICHHHA WM TPHHIUIIAMH WX HCIOJIB30BAHUS B
npodeccuoHaNIbHON e TETbHOCTH;
- HaBBIKAMH CaMOCTOSITEIEHOTO PEIICHUsI OCHOBHBIX 33J[a4 MaTPHYHBIX BHIYHCIICHHIA;
- HaBbIKAMH OCBOEHUS 00IBIIOT0 00BhEMa HHPOPMAIINY;
- KyJIBTYpO# IOCTAaHOBKM M MOJICIIMPOBAHUS (PH3UKO-MAaTEMaTHICCKHX 3a/1a4.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
Jluneitnas 3aBUCUMOCTD BEJIMYVH.
Cucremsbl JINHEVHBIX YpPaBHECHHU.
1 BoruncnaurenbHbI  acliekT  YMHOXKEHUS 10 4
MaTpull;: KJIACCUUYECKOE IIPABUIIO
YMHOXKEHHUS, airoputMm  BuHorpana,
anroputm IlTpacceHna.
Marnsie BO3MYILICHUS. Yucno
00yCIIOBIEHHOCTH MaTpUIIbl.
2 Cxopmduuecs MaTpPHULbI Hu PAIBL. 10 5
BosMmymenre coOCTBEHHBIX 3HAYCHUH.
CriekTpaiibHbIE PaCCTOSHHUS.
Marpunpl  kak 0000IIeHNe TOHATHS
qyucna. I'pynma, KOJIBLIO, ToJie.
3 CrienanpHbie Kiacchl Marpui. Marpuua 10 6
Kak oreparop. Slapo m obpa3 marpuisl.
XapakTepuCTHYECKUI IIOJTUHOM
MaTpULbl U METOABI €TO BBIYUCICHMUS.
Hroro yacos 30 15
Iloaroroska k sk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 45 ygac., 1 3au.eq.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 7 (OceHnuii)




1. JluneitHas 3aBucHUMOCTh BenuunH. CHCTEMBl JIMHEWHBIX ypaBHEHHH. BBIUUCIUTENHHBIA acIeKT
YMHOXEHHUSI MAaTpuIl: KJIaCCHYECKOE TMPaBUJIO YMHOXKEHHS, alropuTM BuHOTpama, anroputm
[ITpaccena.

JIuneiinas 3aBuCUMOCTh BelnnurH. CHUCTEMBbI TUHEHHBIX ypaBHEHUNA. MaTpHIIbl KaK HHCTPYMEHT IS
aHanm3a JHMHEHHOW 3aBucuMocTd. Omepanuu Hajg  MaTpuuamMu. ACCOLUMAaTUBHOCTh U
HEKOMMYTaTUBHOCTb YMHO)KEHHUsI MaTpull. BbluMciaMTENbHBI aclHeKT YMHOXKEHHs MaTpull:
KJIACCUYECKOE TPABHIO YMHOXEHHUS, anroput™M Bunorpanma, amroput™ Illtpaccena. bmounsie
Marpunpl. KauectBo anropurmMoB u Monesin komibrorepoB. IlocnenoBarenbHble U napasulelbHbIE
BBIYMCIICHUS.

2. Manbie Bo3MymieHHs. Ywncno oOyciioBIeHHOCTH Marpuubl. CXOASIINECS MaTpULbl U PSIIBL.
Bo3myenne coocTBeHHBIX 3HaUeHUN. CrIeKTpajIbHbIE PACCTOSHUSL.

Manbie Bo3mymieHus. Yucio o0O0ycIOBICHHOCTH MaTpuibl. Cxonsiiuecs MaTpuUbl WU PSIIbL.
[pocreitmmii utepanonHsii MeTon. OOparHble MaTpHilbl M psabl. OOYCIOBICHHOCTh JTHHEHHON
cucteMbl. COITIaCOBAaHHOCTh MAaTpUllbl U MpaBod yacTH. Bo3MmylneHHe COOCTBEHHBIX 3HAYECHUH.
HenpepoiBHocTh KopHe# monuHoma. Kpyrm [epmropuna. Mainble BO3MyIIEHHsT COOCTBEHHBIX
3HaYeHUl u BEKTOpOB. OOYCIIOBIEHHOCTh MNPOCTOr0 COOCTBEHHOro 3HaueHHs. CreKTpalibHbIe
paccrosausi. Teopema Bunanara-Xoddgmana. JIBosikocTOXacTHYECKHE MATpHIBI W Teopema
Bupxkrodda. [lepecranoBounblie AuaroHany U TeopemMa Xoia.

3. Matpunpsl kak 06001meHne NoHATHA Yucia. [ pynmna, komab1o, noje. CrenuanbHble KIacChl MaTPHIL.
Marpuna kak omeparop. SAxpo m o0Opa3 marpuibl. XapaKTEpHUCTUYECKHH MOJIMHOM MaTpUlbl U
METO/IbI €I0 BBIYUCIICHHUS.

Marpunpl kak 00001eHre MOHATUS Yicaa. ['pynna, koib1o, noie. CrenuaibHble KIAcChl MaTpHil.
Martpunbl nepecraHoBkd. (Cxema caBaWBaHMA [JIs aCCOIIMATHBHOM omepanuu. PexkyppeHTHOe
caBauBaHue. Marpuna kak omeparop. fAapo u o0pa3 marpunpl. [luaroHanuzauus MarTpHLbl.
CoOcTBeHHOE 3HaueHHWE M COOCTBEHHBIM BeKTOp. HBapuaHTHBIE MOMNPOCTPaHCTCBA. Teopema
Kopaana. XapakTepuCTUUECKUI MOJWHOM MaTpUIbl U METOABI €ro BeluMcieHMs. [lapamnensHble
QJITOPUTMBI BBIYHCIICHUS 00paTHOI MaTpHIIBL.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaATEILHOTO
npouecca 1no JUCHUILInHe (MOIYJII0)

HeobxoauMoe 000pyaoBaHue IS JICKIUI: KOMITBIOTEP ¥ MYJIBTUMEIUITHOE 000pyI0BaHHE (TTPOESKTOP,
3BYKOBasi CHCTEMA).

Heobxonmumoe nporpammuoe odbecneuenue: OC TuHYKC.

ObecrieueHue caMOCTOSITENTLHON paOoTHI: dNeKTpoHHas onbnmoreka IBM PAH.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
1. BeruucnurenbHbie OCHOBBI JTHHEHHOM anreOpsl [Teker] / B. B. BoeBoaun - M.Hayka, 1977

2. BeraucnurenbHbIe MPoIecch ¢ TerumieBbiMu Marpuiiamu [Texer]/B. B. BoeBonun, E. E.
TeIpTHIIIHKAKOB, -M., Hayxka, 1987

JomnonHutensHas auTeparypa

1. MamwuaHBIe MeTOIBI MaTeMaTuieckux Berauciiennii [Texcer] /[1x. @opcaiit, M. ManbkonsMm, K.
Moymnep ; nep. ¢ aari. X. [. Ukpamosna, -M. , Mup , 1980

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

WHdopmanmoHHbIe pecypehl: TOCTYNHBIE Yyepes Internet 31eKTpOHHBIE KOHCTICKTHI JICKIHIA, Y4eOHbIe
nmocoOust ¥ COOPHUKH 3aj1a4, pa3pabdoTaHHbIe IS JAHHOTO Kypca.



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Heobxonmumoe nporpammuoe odbecneuenue: OC TuHYKC.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.
B pesynbrare u3ydeHus IQUCLUIUIMHBI CTYAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
AKCHOMBI, aJITOPUTMBI.

VYeneniHoe ocBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIBHO HeoOXoguMoe BpeMs s paboThl CTyOeHTa Haja TEMOH.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIUH, y4eOHOW M HaydyHOW JHUTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX JJSI CaMOCTOSTEIbHOIO H3yuYeHMs,
J0Ka3aTeNbCTBO OTAEIBHBIX YTBEPKACHHN, CBOICTB;

— MOATOTOBKY K TU(PEpEHINPOBAHHOMY 3a4ETYy.

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

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHH4YECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YCHHS OTICNIBHBIX TEM, BOIPOCOB, ClEIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: Maremarnueckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa BEIYMCIUTEIbHBIX TEXHOJIOTHI U MOJICIIMPOBAaHUS B reo(hU3UKe U

onomareMaTHKe
Kypc: 4
KBaTuuKanus: Oakanasp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTaunu: 7 (oceHHuil) - JuddepenuupoBannslii 3a4et

Pa3zpatGoTunk: H.JI. 3amapaikuH, KaHa. Gpu3.-MaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTaIbHbBIC 3HAHNUS, MOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

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

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrmocobeH mNpuUMEHATh TeopeTHUeckue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3ydeHus: AUCIUTUIMHBL « MaTpUIbl U BBIYHCICHUS» 00yUYaIONIMNCS JOJIKCH:

3HATh:
- CBOMCTBA MaTpUIl PA3JINYHBIX THIIOB;
- CBOMCTBA ONEpALUil HaJ MaTPULIAMU;

- BBIYHMCJIUTCIBHBIC aACIICKThI onepaunﬁ HaJd MaTpUuliaMu;

- METOAbI Pa3JIOXKCHUA MATPHUIL;

- UTCPALIMOHHBIC MCTO/bI BBITUCIICHUSA MATPHIL;

- AKCHOMBI MaIIMHHOM apu(MeTuKy;

- IpO0JIEMBI CEepTU(PHUKALNN AITOPUTMOB;

- HIOHSTHSI O TIOCJIC/IOBATENILHBIX U ITapalIebHBIX BBIYUCICHUSIX;
- apaJiIeJIbHbIC AITOPUTMBI BEIYMCIICHUS! 00paTHON MaTpHIIbI;
- moaxoy B.B.BoeBonuHa k pereHnio mpooiieMbl OPTadeIbHOCTH IPOTPAMMHOTO 00eCTICUeHMSI.

yMeThb:

[J TpUMEHSTH YHCIICHHbIE METOABI K BBIYMCICHUIO MAaTPUL] Pa3IMYHOIO THIIA;
[J BBIYMCIATH XapaKTEPUCTUUECKUN IIOJTMHOM MaTpULIbI;
[J  abcTparupoBaThCsi OT HECYIIECTBEHHBIX BIMSHUNA NP MOACITUPOBAHUU PEaJbHBIX (DHU3MYECKUX

CUTYaLUiI;

[] oueHUBaTh MOrpeIIHOCTHU alIIPOKCUMAIIUHA U TOYHOCTHU HpI/I6J'H/I)I(eHHBIX pemeHHﬁ;
0 ACJIaTb IPaBUJIBHBIC BbIBOAbI M3 COIOCTABJICHHUSA PE3YJIbTAaTOB aHAJIUTUYECKOM TCOpUU H

YHUCJIICHHOT'O SKCIICPUMCHTA,

[J 1pou3BOAMTH YUCIECHHBIE OLIEHKU 110 NOPSAKY BEJIUUYHHBI;

[J nmernarh Ka4eCTBEHHBIE BBHIBOABI PH MEPEXO/IE K NPEACTIbHBIM YCIOBUSIM B H3y4aeMBIX MPoOIeMax;
[]  TOJB30BaThC CIPABOYHOM JHMTEPAaTypol HAy4YHOTO M NPHUKJIAAHOTO XapakTepa A OBICTPOro
MOMCKa HEOOXOIMMBIX MaTeMaTHUECKUX U (PU3NUECKUX JAHHBIX U MOHATUH.

BJaJeTh:

- 0a30BBIMH 3HAHUIMHU B 00JIACTHU MaTpUIHBbIX BBIYMCIICHUH H [IPpUHIUIIaMU KX HCIIOJIb30BAHUS B

poQeccuoHaIbHON 1eSTETbHOCTH;

- HaBBIKAMH CaMOCTOSITEJIFHOTO PEIICHUsI OCHOBHBIX 33J[a4 MaTPHYHBIX BHIYMCIICHHIA;
- HaBbIKAMH OCBOEHUS 00IBIIOT0 00BhEMa HHPOPMAIINY;
- KyJIBTYpO# IOCTAaHOBKHM M MOJICIIMPOBAHUS (PH3UKO-MAaTEMaTHICCKHX 3a/1a4.

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

C 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromUMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC B
HayaJie 3aHsATHs 110 TEME MPOIUION JICKIUH UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. IlepeyeHb THNOBBIX (IIPMMEPHBIX) BONPOCOB M TeM /IJ1 IPOBeJAeHHs POME:KYTOUHOI aTTecTaluu

o0yuaruuxcst



ITepeueHb KOHTPOIBHBIX BOMPOCOB IS cliauk AU dHepeHIMPOBaHHOTO 3a4eTa:

1. Jlunelinas 3aBUCUMOCTD BelMYUH. CHCTEMBbI TMHEWHBIX YpaBHEHUNA. MaTpHILIbl KaK HHCTPYMEHT IS
aHanu3a  JMHEWHOM  3aBucuMmoctd. OmnepauMu  Haj ~— MarpulaMu.  AcCCOLMAaTUBHOCT U
HEKOMMYTaTUBHOCTbh YMHOXEHHS MAaTPHLI.

2. BbluMciauTenbHbIM acleKT YMHOXEHUS MarpHll: KJIACCUUYECKOE IIPABMJIO YMHOMKEHMS, aJIrOpUTM
Bunorpanga, amroputm Illtpaccena. biounble warpunpsl. KadecTBO alropuTMoB W MOJENH
KoMIIb0TepoB. [lociienoBaresbHble U NapaslleIbHbIE BEIUNCIICHUS.

3. Marpuupbl kak 006001eHre TOHATUS Yncia. [ pynna, Koiablo, noie. CrennanbHble KIACChl MATPHII.
Martpunpsl mnepectaHoBkd. (CxeMa caBaWBaHMS Ui acCOLMAaTUBHOM omepanuu. PexyppeHTHOe
CABalBaHMUE.

4. Marpuua kak omeparop. SAapo u o6pa3 marpunbl. [uaronammzauus marpunbl. CoOcTBEeHHOE
3Ha4YCeHUE U COOCTBEHHBIN BekTop. VIHBapuaHTHBIE moanpocTpancTeBa. Teopema XKopnaHa.

5. XapakTepuCTUYECKUI MTOJIMHOM MATpPULIBI U METOABI €r0 BbIUMCIICHMS. lapamienbHble anropuTMbl
BBIUMCIICHUS] OOPaTHON MaTpPULIBL.

6. LlupKy/IsIHTHBIE M TEIUIMLEBbl MaTpUllbl. [pynInoBoe CBOMCTBO HEBBIPOXKIEHHBIX LUPKYISIHTHBIX
Marpull. CrHekTpanpHas Teopema s LUPKYJISHTHBIX Marpun. Marpuua @ypee. brictpoe
npeobpazosanne Oypre. BricTphle anropuTMBI TEPUOAUIESCKON U allepUOAMUECKON CBEPTKH.

7. Metpuueckoe npoctpaHcTBo. BiioxenHsle wmapel. HopMupoBaHHOE IPOCTpaHCTBO. BEKTOpHBIE U
MaTpUYHbIE HOPMBI. DKBUBAJICHTHbIE HOPMBI. OTniepaToOpHbIE HOPMBI.

8. CxamspHoe mnpoussenenue. OproroHanbHocTh. JlnmHa Bekropa. 3oMeTrpuyHble MaTpPHUIBL
CoxpaHeHue JUIMH ¥ yHUTapHble MaTpulibl. Teopema Illypa.

9. HopmanbHble Marpullbl. 3HaKoolpeneleHHble MaTpullbl. CHUHIYISPHOE pa3jIoKEHUE MAaTpPULIbL.
YHUTapHO MHBapUAHTHbIE HOPMBI. ANMPOKCUMAIIMHA MEHBILIETO PaHra.

10. Mansie Bo3mymeHus. Yucio 0O0yCIOBIEHHOCTH Marpuibl. CXOAIIUEcss MaTpULbl U PSAbL.
[Ipocreitimmii utepanuonsslii Meron. OOparHble MaTpuibl u pAgbl. OOYCIIOBIEHHOCTh JHMHEWHOU
cucreMbl. CorlacOBaHHOCTh MaTpHILIbl U IIPAaBOil YacTH.

11. Bo3mymienue cobcTBeHHBIX 3HaueHH. HenpepwsiBHOCTH KOpHE# nonuHoma. Kpyru I'epmropuna.
Marnsie BO3MyILEHHSI COOCTBEHHBIX 3HaYE€HHH U BEKTOPOB. OOYCIOBIEHHOCTH MPOCTOI0 COOCTBEHHOTO
3HAYEHMUS.

12. CnexrpanbHble paccTosiHus. Teopema Bunanara-Xoddmana. [IBosSKOCTOXacTHUECKHE MaTPULBI U
teopema bupkrodda. [lepecranoBouHbIE qUaroHanu U TeopeMa Xoa.

13. MamunHable 4nciaa. AKCHOMBI MAalMHHON apudMeTuku. OmMOKH OKPYIICHHS AJIsl CKaJISAPHOrO
npoussenenus. [Ipsmoit u oOpatublii ananu3. [Ipobnemsl ceprudukanumn anroputmos. "Maeansubie” u
"MamuHHBIE" TeCThl. PellieHne TpeyroiabHbIX CUCTEM.

14. Tpsimpie MeToabl Juis JMHEHHBIX cucteM. Teopus LU-paznoxenus. OmMUOKH OKPYTICHUS st
SLUS-pasznoxenus. Poct aneMeHTOB 1 BBIOOp Beayiiero snemeHTa. Meron Xosenkoro. TpeyronsHbie
pa3ioxeHus U peleHue cucreM. Kak yTouHUTh pelieHue.

15. QR-paznoxenune wmarpuipl. Martpunbl oTpaxeHus. VICKIIOueHHE »JIIEMEHTOB C IIOMOIIBIO
OTpakeHMH. Marpuipl BpamleHus. VICKIIOUeHHE JIEMEHTOB € IOMOIIBIO BpanieHwil. MamnHHbIe
peanmu3anuu OTpakKeHUM u BpameHuil. Metox oproroHanm3anuu. [loteps oproronamsHOocTH. Kax
00poTheA ¢ oTepeit oproroHanbHOCTH. MonudunuposanHslid anroputM ['pama-Ilmuara.

16.  HeorpunarenpHeie  Mmarpunbl.  Marpunsl  u rpadel.  Pasmoxumocts.  Teopema
[eppona-dpobernyca. MeTosl aiist pa3peskeHHBIX MaTpUIl. 3ajiada O cermaparope.

17. Tlonxon B.B.BoeBoanHa K penieHHI0 MpoOiIeMbl TOPTA0EIbHOCTH MPOTPAMMHOTO OOecTieueHHMs.
[Iporpamma u Mmaremarmueckuit anroput™m. Ipad anropurma. [pad BBHUHUCIMTENBHOH CHCTEMBI.
[Ipobnembr mocTpoeHuss W aHanm3a rpacdoB. [Ipobrembl  OTOOpaskeHHS ajNrOPUTMOB  HA
BBIYHCIIUTENBHBIE CUCTEMBI.

[TpumepHsbIil nepedeHb OUIETOB:

bunerNel

1. SAnpo u 0Opa3 mMaTpuiisl. JnaroHanu3anusi MaTpULbL.

2. Marpuusl oTpakeHus. VICKITIIOUeHHE DIIEMEHTOB C TOMOIIBIO OTPAKECHHM.

bumneTNe2

1. MamuHHbBIE peaTu3alii OTPAXKEHUN U BpalieHnid. MeTox opToroHanm3anum.

2. HopmaneHbie MaTpuibl. 3HaKoONpeaeneHHbIe MaTpULbl. CHHTYISIPHOE Pa3ioKeHNEe MaTPHULBL.

Kputepun onennBanus



Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHUS YYEeOHOW TWPOrpaMMbl IHCHUILIHHBL, TPOSBIISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
NPUMEHSATh X Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3aj1a4, CBOOOIHOE U MPAaBUIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCLHHUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.

Onenka ommyHO 8§ OamioB - BBICTaBJIIETCS CTYICHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHUH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xoporio 7 0aioB - BBICTABIISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka Xopomio 5 6ajuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka yHIOBIECTBOPUTENBHO 4 Oaiia - BBICTAaBISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW MpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENBHO 3 0Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIN,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HEyJOBJIETBOPUTENBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(OpMyIHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TPH PEIICHUN
THUIIOBBIX 33/a4.

OueHka HEYNOBIETBOPUTENbHO | 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKu B (popMyITupoBKax
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpemss mnpoBenenus anddepeHUIHpPOBaHHOTO 3adeTra OOydYalolIMecsi MOrYT IOJIb30BaThCS
[NpOrpaMMOM JUCLHMIUIMHBI, a TakXe CIPaBOYHOM JIMTEPATYPOM, BBIYUCIMUTEIBHOU TEXHUKOM,
KOHCIIEKTaMH JICKIIHH.

HuddepeHIMPOBaHHBIA 3a4eT MOXKET MPOBOAUTHCS MO WTOraM TEKyIIEeH YCHEeBAEMOCTH U CHAYH
3aJIaHui, WK ITyTeM OpraHu3alMy CIIELHAIBHOTO OIIPOca, IPOBOIUMOIO B YCTHOH (hopme.



