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: NH}pOoKOMMYHHKAIIMOHHBIE TEXHOJIOTHU M CUCTEMBI CBSA3U
Npo(puIb NOATOTOBKH: TenekOMMyHHUKAIlMOHHBIE CETU U CUCTEMBI

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

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nddepeHunpoBaHHblil 3a4eT

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

CamocrostensHas padora: 15 gac.

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

[Iporpammy cocrtaBui: W.B. I'oproukuna, kaH. Qu3.-Mat. HayK

[Iporpamma obcyxneHa Ha 3acefianny kKadeapsl npobieM nepenaadn HHPopMaIuu u aHanmza ganaeix 20.04.2020



AHHOTANMA

Kypc “Ilpuknannas nuHeiiHas anreOpa” HampaBiIeH Ha O3HAKOMIIGHHME CTYIEHTOB TPETHEro Kypca co
CTaHJIAPTHBIMH 3a/1a9aMHU BBIYUCIUTENHHON JInHEIHOH anreOphl (BJIA) 1, CBI3aHHBIMU ¢ HUMH aJTOPUTMAaMH,
OLICHKAMH TOTPEIIHOCTEH BBIYUCICHUH W TEOpeMaMH JIMHEWHOW aireOpbl. DTH 3aadyd OTHOCATCS K TPeM
TeMaM: pellieHUe JTUHEHHBIX alreOpandecKuX CUCTEM C HEBBIPOXKJCHHOM KBaaparHoW marpuied (meronq LU
pasioxeHusi, Mero, XOJELUKOro), JIMHEHHAas 3ajadya HAaUMEHBUIMX KBaJpaToB (METOIbl, CBSI3aHHBIE C
BbruucieHueM QR pasnioxeHus, CUHTYISIpHBIE PA3JIOKEHUs), U CUHTYJIIpHbIE 3a/1aui (MTepalluOHHbIE METObI
BBIUMCIIEHUSI COOCTBEHHOTO 3HaueHws, pasznoxenus Lllypa). B mpomecce oOyueHus cTyneHTaM JaroTcs
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

- 00y4YHTBH CTYIEHTOB OCHOBHBIM QJTOPUTMaM BBIUYMCIUTEIbHON JIMHEHHOW anreOpsl BMECTE C MX
CTPOTUM MaTeMaTHYEeCKUM 000CHOBaHHEM;

- HAY4YUTb OLUCHUBATH JOCTOUWHCTBA U HCAOCTATKH AJITOPUTMOB IPU PCIICHUU 3aa4X C TOUYKU 3PCHUA
X TOYHOCTHU U 3aTPATHOCTH,

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

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kon u HanMeHOBaHME KOMIICTCHITUH WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH
YK-1 Cnocoben ocymectBnsaTh kputuueckuid  |YK-1.2  OcymiecTsisier MOWCK  BapUaHTOB  PEUICHUS
aHaM3 MPOOJIEMHBIX CHTYaIlMii Ha OCHOBE MOCTaBICHHONW  MPOOJEMHON  CHUTyalud Ha  OCHOBE
CHUCTEMHOTO TIOIX0/1a, BBIpadaThIBaTh JOCTYIHBIX UICTOYHUKOB HH(pOpMaIu
CTpaTeruro AeucTBui
YK-4 CnocobeH npuMeHATh COBPEMEHHBIE YK-4.4 CrnocobOeH HCIONB30BaTh COBPEMEHHBIE CPEJCTBA
KOMMYHHKaTHBHbBIC TEXHOJIOTHH, B TOM YHCIEe  |MH(OOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHH  JIJIst
Ha WHOCTPaHHOM(BIX) s3bIKe(ax), s aKaJIEMUYECKOTO ¥ MPOPECCUOHATEHOTO B3aUMOJICHCTBUS
aKaJIeMUYEeCKOTO U PO(eCCHOHATLHOTO
B3aUMOJCICTBUS

YK-6.1 Ymeer pemars 3aga4u COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBLHOTO  Pa3BUTHS,  ONPENeNsaTh |
peann30BhIBATh MIPUOPUTETHI COBEPIICHCTBOBAHUS
cOOCTBEHHOM AEATENHHOCTH

YK-6 CriocobeH onpeiessTh U peaan30BhIBaTh
MPHOPUTETHI COOCTBEHHOMN AEATENBHOCTH U

CIIOCOOBI €e COBCPLICHCTBOBAHMUS Ha OCHOBE

VK-6.2 OueHuBaeT CBOIO JIESATEIHLHOCTb, COOTHOCHUT LIE/H,
CaMOOILICHKH

crocoObl M CpEACTBa BBIMOJHEHUS JESTENBHOCTH C €€
pe3ynbTaraMu

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIEJOBaHUH B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1 CrtocoOeH npeaCcTaBIsITh COBPEMEHHYIO
HAyYHYIO KapTHHY MHpPA, BBISBIATh

€CTECTBEHHOHAYYHYIO CYLIHOCTh MPOOIIeM
cBOEH POQeCCHOHATBEHOM JesITeThHOCTH,
OTIPEIeNIATh IYTH UX PELICHUS U OLICHUBATD
3¢ GEKTUBHOCTH CIEITaHHOTO BhIOOpa

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
npoeCCHOHANBHON JCATEIIEHOCTH (PyHAaMEHTAIIBHBIE U
MPUKIIAJHbIE HAy4YHbIC 3HAHUS B OONACTH €CTECTBEHHBIX

HayK
OIIK-2 CriocoOeH peann30BhIBaTh HOBBIC OIIK-2.2 Bmameer HaBbIKAMU  peaiu3allidl  HOBBIX
TIPUHITUIIBL ¥ METO/IBI HCCIIEA0BaHUS MPUHIIUIIOB M METOJOB MCCIEAOBAHUS B COBPEMEHHBIX
COBPEMEHHBIX WH()OKOMMYHUKAITMOHHBIX MH()OKOMMYHUKAITMOHHBIX CHCTEMaX U CETAX

CHCTEM U CeTeH pPa3IMYHbIX TUIIOB MepeladH,
pacnpenesnenus, 00pabOTKU U XpaHEHHS
nHpopMaIuu




OIIK-3 Cnocoben npuobperarh, 00padaThiBaTh
Y MCIOJIb30BaTh HOBYIO HH(OPMAIIHIO B CBOCH
HpeIMETHOH 001acTH, peIaraTb HOBBIE UICH
U TIOJIXO/IbI K PELICHUIO 3a1a4 CBOCH

npode

CCHUOHAJILHOM JACATCILHOCTH

OIIK-3.1 Ymeer HCIONIb30BaTh COBPEMEHHBIE
WH(POPMALIMOHHbIE U KOMIBIOTEPHBIE TEXHOJIIOTUH, CPEACTBA
KOMMYHUKAallMii ~ 0OpH  IIOUCKE  HAYYHO-TEXHUYECKOU
nH(popMaLru B CBOEH NpodeccCuOHaTbHON AEATEIbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI

3HaTh:

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

- TPUMEHSTH AJITOPUTMBI BBIYUCIUTEIBHON TMHEHHOU anreOpsl;

- OLIEHHUBATh CJIOKHOCTb U IOTPEIIHOCTD AITOPUTMOB;

- peaJM30BBIBaTh AITOPUTMBI C IIOMOLIbIO TakeTa Matlab.
BIIAJIETh:

HaBbIKOM OTBICKAHUS ONITUMAJIbHOIO ITYTH PCHICHUS 3a/1a4U;
HaBbIKaMM OLICHKH HCO6XO,I[I/IMBIX 3aTpaT MalllMHHOT'O BPEMEHU IJIsd pCHICHUS MOCTaBJICHHOM 3a1a4yu.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

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

TpynoeMKoCTh O BUJaM Y4eOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 Beenenue. 2 1
) I/ITepilTI/IBHLIe METObl AJI  pelIeHUs 4 )
JIUHEHHBIX CHCTEM.
3 JIuHelinble cuCTEMBI OOIIIETO BUA. 4 2
4 JInHeliHBIE CUCTEMBI CIEIUAJILHOIO BUIA. 2 1
5 Meron HauMEHBIIUX KBAPAaTOB. 4 2
6 MeTtoas! KppimoBckoro tumna. 4 2
7 Hecummerpuunas npobnema 4 )
COOCTBEHHBIX 3HAYEHHH.
8 [IpenoGycnasnuBanue. 4 2
9 CI/IMMETEI/IIIHaﬂ npobiemMa coOCTBEHHBIX ’ 1
3HA4YCHUH.
Hroro yacos 30 15
Iloaroroska k sk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb

45 ygac., 1 3au.ex.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)

Cemecrtp: 2 (Becennuit)

1. Beenenue.




Tunu4Hble 331a491 BEIYUCIUTENLHON JIMHEHHON anreOpsl. MaTpuunblil ananu3. Teopus Bo3MyLIeHUN
U 4uciia o0yCIOBICHHOCTH. BhIUKCIeHNS ¢ KOHEYHOH TOYHOCTBIO. AHAJIN3 CIOKHOCTH aJITOPUTMOB.
Kparkuii 0030p nporpammubix 6ubnuorex (BLAS, LAPACK).

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

HeoOxomumocTs wuTepaTuBHBIX MeTomoB. CraHgapTHble HTepauud. MeToa  CONMpsHKEHHBIX
rpagueHToB. Ces3b ¢ metoaom Jlannoma. GMRES.

3. JIuneiiHple cUCTEMBI OOIIETO BHIA.
Tpeyronbable cuctembl. LU-paznoxenne. AHann3 omMOOK OKPYIVICHUS. YIIyUIlIEHHsI aJrOpUTMA.
4. JluneitHbIe CUCTEMBI CIIEIIUATHHOTO BU/A.

CuMMeTpuYHbIE MOJOXKUTEIBHO OIpeAeicHHble Marpullbl. CHMMETpPUUYHBIE HEOIpEAEICHHbIE
Matpuubl. Jlentounsle marpunel. Paspexennsie marpuiel. LDMT n LDLT pa3noxenus.

5. Meron HaMMEHBIIUX KBAJIPaTOB.

OproronaneHble  Marpuibl.  Marpunel  Xayc-xommepa u ImBeHca.  QR-pasznmoxeHwue.
SVD-paznoxenue. CpaBHeHre 3pPpeKTUBHOCTH METOIOB.

6. Metoap! KpbimoBckoro Tuma.

Kprimosckue moxpmpoctpancTBa. Meron Apnonsau. Metox JlaHmoma ans 3pMUTOBBIX MaTpuL.
Cxomumoctph mporecca Jlanmomra. CxonuMocTs mipouecca ApHonbau. [IpakTuueckas peanusarust
Metoaa Jlannoma B HeTouHOM apudmeruke. budnnoreka ARPACK.

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

CgoiicTBa u paznoxeHus. Xeccenoeprona popma u dpopma lllypa. Teopus BosmymieHuit. CreneHHON
Meton. Obparabii MeTos. YeroiumBeii QR meton. QR meton ¢ HesBHBIME ciBuramu. CpaBHEHUE
MPOU3BOIUTELHOCTH 1 TOYHOCTH METOJIOB.

8. [IpenobycnaBnuBanue.

HeoOxonumocTs npemoOycnaBiuBaHus NPy PEILICHUH JIMHEHHBIX CUCTEM M 3aJad Ha COOCTBEHHBIC
sHadenusi. ILU wu IC mnpemoOycnaBmuBarenn. OOpamienue u  cABUL.  [lomwHOMHUAIBHOE
npenoOyciasiuanue. Meton JlaBuacona.

9. CummeTpuuHas npobiemMa COOCTBEHHBIX 3HAYCHUH.

Cummerpuunbiii QR. SVD. Meroasr Skobu. Meron "pasmensii u BiactByi". CpaBHeHHE
MPOU3BOAUTEIBHOCTH M TOYHOCTH METOJIOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHNS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYuebOHas ayquTopusi, OCHAICHHAs! MYJIbTUMEAUHHBIM 000pYI0BaHHEM (ITPOSKTOP HIIH TUIa3MEHHAS
MaHelb), J0cKa, HOYyTOYK.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa

1. JIuneiiHast anreOpa v HEKOTOpPbIE 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.



®onp nuteparypsl 6a30B0ii Kadeapsl (OpraHu3aIum):

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 Kaeapsl|

JomnonHurenbpHas auTeparypa

®onp auTeparypsl 6a30B0i kKadeapsl (OpraHU3aLHy):

2. Jlemmens . BeraucnurensHas nuHeliHas anreopa. Teopus u npuioxkenus. Mup, 2001. — 435 c.
3. Saad Y. Iterative Methods for Sparse Linear Systems. SIAM, 2003. — 528 c. [umeeTcs B
oubnmorednoM (GoHJie Kadeapsl |

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

1. http://lib.mipt.ru — snexrponHas Oubianoreka Ousrexa.
2. http://www.edu.ru — ¢penepanpabIii TopTan «Poccuiickoe oOpa3zoBaHue.
3. http://benran.ru — OubaMOTEKA 110 €CTECTBEHHBIM HayKaM Poccuiickoit akaieMun Hayk.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha 3ansTusx HCIIOJIB3YIOTCA My.]'[BTHMCI[HfIHLIE TEXHOJIOI'MH, BKIIKO4ad JEMOHCTPALHUIO HpGSCHTaHHﬁ.
9. MeToauveckue YKazaHnus QJist oﬁyqalomnxm 0o 0CBOCHMIO JTUCHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.
B pesynbrare u3yyeHUs AUCUUIUIMHBI CTYACHT MOJKEH 3HATh OCHOBHBIE OMNPEICICHUS, MHOHSTHS,
aKCHOMBbI, METOJbI JJOKA3aTEIbCTB.

VYenenrHoe 0ocBoeHHE Kypca TpeOyeT HapsbKEHHOM caMOCTOSTEIbHOM paboThl cTyeHTa. B mporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpemst s paldoThl CTyIeHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHUE U KOHCIICKTHPOBAHNE PEKOMEH/IOBAHHOM JIUTEPATYPHI,

— TpopaboTKy ydeOHOro Marepuaina (IO KOHCIIEKTaM JICKIWH, y4eOHOH M Hay4yHOW JHTepatype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEJHA3HAUYCHHBIX IS CAMOCTOATEIHFHOTO  M3Y4CHHUS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— TMOJTOTOBKY K UG GEPEHIIUPOBAHHOMY 3a4ETYy.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSTENBHOW paboTOM CTyJaeHTa ocymiecTBisieTcss B (opme
WHIUBUIYaJ bHBIX KOHCYIIBTALUH.

BaxHo 100UTHCA MOHMMAHMS HM3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [lpu
3aTPYIHCHUU W3Y4YCHUS OTIEIBHBIX TEM, BOIPOCOB, CIEAYeT OOpaIarbcsi 3a KOHCYJIBTAlUSAMH K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: NHpoKOMMYyHHUKAIMOHHBIC TEXHOJIIOTUN U CUCTEMBI CBS3H
npopuJib NOArOTOBKHU: TeneKOMMYHUKAIIMOHHBIE CETH U CUCTEMBI
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa nmpobiem repenadn HHGOPMAIIUY U aHAIIN3A JTAHHBIX
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

PaszpatGoTunk: W.B. I'oproukuna, kaH. Qu3.-Mat. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Koz 1 HanMeHOBaHKE KOMIIETEHIIUU WHauKaTopbl JOCTUKEHMSI KOMIIETEHIIUN
YK-1 Cnocoben ocymectBnsaTh kputuueckud  |YK-1.2  OcymiecTBisier MOWCK — BapuUaHTOB  PEUICHUS
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyallud Ha  OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN
CTpaTeruro AecTBUi
YK-4 CriocobGeH mpuMeHSITh COBPEMEHHbBIE VYK-4.4 CrniocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
KOMMYHHMKATHBHBIE TEXHOJIOTHH, B TOM YHCI€  |MH(POPMAIMOHHO-KOMMYHHMKAIIMOHHBIX  TEXHOJIOTHMH  JUIA
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT aKaJIeMUYECKOTO U MPO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS
aKaJIeMHYECKOTO M PO(eCcCHOHAIBEHOTO
B3aUMOJIEICTBUSA

YK-6.1 Ymeer pemars 3aga4u COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBLHOTO  pa3BUTHS,  ONPENeNsTh |
peaTn30BhIBATH MIPUOPUTETHI COBEPIICHCTBOBAHUS
cOOCTBEHHOM AEATENHHOCTH

YK-6 CriocobeH onpeessTh U peaan30BhIBaTh
MPUOPUTETH COOCTBEHHOMN AEATENBHOCTH U

CIIOCOOBI €e COBCPLICHCTBOBAHMUS Ha OCHOBE

VK-6.2 OueHuBaeT CBOIO JIESTEIHLHOCTb, COOTHOCHUT LIE/H,
CaMOOIICHKH

crocoObl M CpPEACTBa BBIMOJHEHUS JESTENBHOCTH C €€
pe3ynbTaraMu

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIECJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1 CrtiocoOeH npeaCcTaBIsITh COBPEMEHHYIO
HAy4HYIO KapTHHY MHpPA, BBISBIATh

€CTECTBEHHOHAYYHYIO CYLIHOCTh MPOOIIeM
cBOEH POQeCCHOHATBHOM JesITeTLHOCTH,
OTIPEIeNIATh IYTH UX PELICHUS U OLICHUBATD
3¢ GEKTUBHOCTH CIEITaHHOTO BhIOOpa

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
npoeCCHOHANBHON JCATEIIEHOCTH (PyHAaMEHTAIIBHBIE U
MPUKIIAJHbIE HAy4YHbIC 3HAHUS B OONACTH €CTEeCTBEHHBIX

HayK

OIIK-2 CriocoOeH peann30BhIBaTh HOBBIC OIIK-2.2 Bmameer HaBbIKAMU  peajm3allid  HOBBIX
TIPUHITUITBL ¥ METO/IBI HCCIIEA0BaHUS MPUHIIUIIOB M METOJOB MCCIEAOBAHUS B COBPEMEHHBIX
COBPEMEHHBIX WH()OKOMMYHUKAITMOHHBIX MH()OKOMMYHUKAITMOHHBIX CHCTEMaX U CETAX

CUCTEM M CeTel Pa3NMYHBIX THUIIOB MEepeayH,

pacnpenenenus, 00pabOTKU U XpaHEHHS

nHpopMaIuu

OIIK-3 Cniocoben npuobperars, obpadarsiBare |OIIK-3.1 Ymeet KCIIO0Ib30BaTh COBPEMCHHBIC

Y MCHOJIb30BaTh HOBYIO HH(OPMAIIMIO B CBOCH  |MH(POPMALMOHHBIE U KOMIIBIOTEPHBIC TEXHOJIOTHH, CPEACTBA
MpEeIMETHOM 00acTy, mpeyiararh HOBbIE UJeH |KOMMYHHKAalMA ~ [pU  TMOUCKE  HAyYHO-TEXHHYECKON
U MOAXOJBI K PELICHUIO 33]1a4 CBOEH nHpOpMaInu B CBOeH MpodeccHoHaTLHON AeITETbHOCTH

npo¢ecCHOHANBHON eI TeNbHOCTH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usydenus aucuuiuinabl «lIpukinanHas muHeliHas anreOpa» o0ydarommics JOJIKCH:

3HATh:

- OCHOBHBIE 331341, AJITOPUTMBI U TEOPEMBbI BEIUMCIIUTEIILHON JTUHEHHON anreOpsbl.
yMeThb:

- TPUMEHSTH AJITOPUTMBI BBIYUCIUTEIBHON THHEHHOM anreOphl;

- OILICHMBATh CIOKHOCTh U OTPEIIHOCTh AJITOPUTMOB;

- peanM30BBIBATH AITOPUTMBI C TIOMOIIIBIO MakeTa Matlab.
BJIaJeTh:

- HaBBIKOM OTBICKaHHWA ONTHUMAJIbHOT'O ITYyTU PCHICHUA 3a1a4H,
- HaBbIKaMH OLICHKH HCO6XO,Z[I/IMBIX 3aTpar MAallIMHHOI'O BPEMCHU JJIs1 pCIHICHUS MOCTaBICHHON 3aga4u.

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

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_[I/IMI/IC$I yqe6H0r0 Marcpuajia mpoBOAUTCA YCTHI:II\/’I OIIpoC B
HavaJi€ 3aHATUA 110 TCMC ITPOULIOT0 CEMHUHApPA UK B KOHIIC 3aHATHUS 11O HpOﬁHCHHOﬁ TEMC.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB IS cAaYH AU PepeHIIMPOBAHHOTO 3a4eTa:

1. Pemienue cuctem JMHEHHBIX YpaBHEHUH MeToA0M rayccoBa uckitoueHus: (LU-paznoxenue).

2. Ouenka ymcesn 00yCIIOBIEHHOCTH JIMHEHHBIX CHCTEM.

3. CucTteMbl c CHMMETPUUECKOM MaTpHUIICH U JIGHTOUHBIE CUCTeMBL. PazinokeHnue Xonecckoro.

4. JluneliHasg 3ajada HAMMEHBIIMX KBaAparoB. MeToabl OTpakeHHil Xaycxoiaepa W BpalleHUI
l'uBenca. QR-paznoxenue.

5. JluneitHast 3a1a4a HAMMEHBITUX KBaApaToB. CHHIVIIPHOE Pa3IoKeHNE.

6. TlpoGmema orwbickanusi cobcTBeHHbIX 3HaueHuil. Popmbl XeccenOepra u Illypa. Orbickanue
COOCTBEHHBIX BEKTOPOB C oMoIbto (hopmer Llypa.

7. CremenHoil Metox u Meron oOparHeix wutepanuil. Haxoxaenue ¢opmer I[llypa meromamu
OpPTOTOHAJBHBIX UTepanuii 1 QR-utepanuii.

8. OTbIcKaHME COOCTBEHHBIX 3HAYEHUH M COOCTBEHHBIX BEKTOPOB CHMMETPUYHONW MAaTpPHIbI: METOJ
«pas3zmensii v BIacTBYW» u Metof Sko6wu.

9. HaxoxaeHue CHHTYISIPHOTO Pa3fIOXKEHHS C TOMOLIbIO aJTOPUTMOB HAXOXKACHUS COOCTBEHHBIX
3HAYCHUH U COOCTBEHHBIX BEKTOPOB CUMMETPHYHBIX MaTPUII.

10. Cuctemsl ¢ HesiBHO 3ajaHHON Marpuneil. KpputoBckue moamnpocTpancTBa. MeToasl ApHOIBIU U
Jlannoma. PemeHne cucteMsl ¢ NOMOIIBIO KPBUIOBCKMX MOAIPOCTPAHCTB.

11. UtepaTuBHBIE METOBL.

Kpurepuu onieHuBanus
otan4yHO(10) BBICTABIISIETCS CTYCHTY, [IOKa3aBIIEMy BCECTOPOHHHUE, CUCTEMAaTH3UPOBaHHbIE, ITyOOKHe
3HAHHUA Y4eOHOW MpOorpamMMbl JUCHUIUIMHBI U yMEHHE YBEPEHHO NPHMEHSATh MX Ha TPAKTUKE TPU
pelIeHHN KOHKPETHBIX 3371a4, CBOOOHOE U MPAaBUIILHOE 000CHOBAHHUE IIPHHSATHIX PELICHHH.
omnYHO(9) BBICTABISICTCS CTYJCHTY, MOKa3aBIIEeMy CBOOOJHOE ONEPUPOBAHHME 3HAHUSIMHU YUeOHOM
POrpaMMbl TUCIUTUIMHBI, BBITOJHEHUE 33JaHNI TBOPYECKOTO XapakKTepa.
OTIMYHO(8) BBICTABIIACTCS CTYICHTY, TIOKa3aBIIEMy BJIQJICHUE TPOTPAMMHBIM YYeOHBIM MaTepUaIOM C
HaJIMYMEM HECYIIECTBEHHBIX OIIMOOK B ICHCTBHSAX, CAMOCTOSTEIILHO UCIIPABIISIEMBIX yYaIUMCSL.
xopomro(7)  BBICTABIISICTCS CTYACHTY, €CJIM OH TBEPAO 3HAET MaTrepuas, TPaMOTHO M IO CYIIECTBY
M3JIaraeT ero, yMeeT MPHMEHSTh MOTyYCHHBIC 3HAHMS Ha MPAKTHKE, HO JOIyCKACTCsl B OTBETE MJIM B
pELICHNY 3a1a4 HEKOTOPBIE HETOYHOCTH.
Xopomo(6) BBICTABISIETCS CTYACHTY, €CIIM OH OCO3HAET BOCIPOU3BEICHUE NPOIPAMMHOIO Y4eOHOTO
Marepuaiia, B TOM 4YHCJIE€ W Pa3IMYHONW CTENEeHM CIOKHOCTH, C HECYIIECTBEHHBIMH OIIMOKaMH,
3aTPyAHEHHUS] B IPUMEHEHUH OT/JCTIbHBIX HABBIKOB.
xopomro(5)  BBICTABISICTCS CTYIACHTY €CIM TEOPETHYECKOe COIep)KaHHE OCBOCHO HE IIOJHOCTHIO,
HEKOTOpbIC TPAKTHYECKHE HABBIKM CHOPMUPOBAHBI HEIOCTAaTOYHO, B HEKOTOPBIX CiIydyasx ObUIN
JONYIIEHBI OIINOKH.
YAOBIIETBOPUTEIHHO(4) BBICTABIISICTCS CTYICHTY, MOKa3aBIIEMy (parMeHTapHBIH, pa3pO3HEHHBIN
XapakTep 3HaHWH, HEJIOCTATOYHO IPaBWIbHBIE (DOPMYIUPOBKM 0a30BBIX MOHITHH, HapyIICHUS
JIOTMYECKOW TIOCIIEA0BATEIFHOCTH B M3JI0KEHUH MPOTrPaMMHOTO MaTepuaiia, HO IPH 3TOM OH BIaJeeT
OCHOBHBIMHU pa3JiesiaMi yueOHOI mporpaMMbl, HEOOXOIUMBIMH JUISl JallbHEHIIEro o0y4eHnsI 1 MOXKET
NPUMEHSATH MTOJYYCHHBIC 3HAHUS 110 00pasily B CTAHAAPTHON CHUTYAIIHH.

YAOBIETBOPUTENHHO(3) BBICTAaBIISICTCA CTYAEHTY B Cilydae OOJBIIOrO KOJIWYECTBA HENOYETOB U
HENpPaBWIBHBIX OTBETOB, a TaKXKe IMaCCUBHOW paboTe B XOJe 3aHSATHI, MHOTHE ydeOHbIE 3aJaHus HE
BbITIOJIHEHBI.

HEYIOBJICTBOPUTENHHO(2) BBICTABISAETCS CTYAEHTY, KOTOPHI HE 3HAeT OoJiblIeld YacTH OCHOBHOTO
copepkaHusi y4eOHOW MpOrpaMMbl JUCHMIUIMHBI, AOMYCKaeT rpyOble OmHuOKH B (OPMYIHPOBKAX
OCHOBHBIX IOHSATUH IJUCLMIUIMHBI MU HE YMEET MCIIOIb30BaTh IIOJIYYEHHbIE 3HAHUA IIPU pPELICHUU
TUIOBBIX MPAKTUYECKUX 3aad.

HeynoBieTBOpUTeIbHO(1) BBICTABJISIETCSI CTYACHTY, KOTOPBIH HE OCBOMJI TEOPETHUYECKOE H
MPaKTHYECKOE COIEpKaHue Kypca, BCE BBIIIOJIHEHHbIE yueOHbIE 3a1aHHs COIepKaT IpyOble OMNOKH.

5. MeTonuyeckne MaTepuaJbl, onpeaesiole NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

HuddepeHmpoBaHHBIN 3a4€T MPOBOAUTCS B YCTHOH Qopme.



ITpu mpoenennu auddepeHIMpOBaHHOrO 3ayeTa oOydaromemycs: mpefocraBinsercd 20 MUHYT Ha
noAroToBKy. Onpoc o0yvarouierocst MpoBOAUTCS B TedeHne 30 MUHYT.

Bo Bpems mnpoBenenust auddepeHnupoBaHHOro 3adera  oOydarommecs MOTYT TIOJb30BaThCs
OporpaMMON JAMCHMIUIMHBL, a TakXkKe CIPAaBOYHOW JIUTEPATYpOH, BBIYUCIUTEIBHOW TEXHHUKOM,
KOHCIIEKTaMH JICKIIAH.



